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Environmental Protection Agency § 131.36 

North Star Creek ....................... Class III 
Okanogan River from Reserva-

tion north boundary to Colum-
bia River.

Class II 

Olds Creek ................................ Class I 
Omak Creek .............................. Class II 
Onion Creek .............................. Class II 
Parmenter Creek ....................... Class III 
Peel Creek ................................. Class III 
Peter Dan Creek ....................... Class III 
Rock Creek ................................ Class I 
San Poil River ........................... Class I 
Sanpoil, River West Fork .......... Class II 
Seventeen Mile Creek ............... Class III 
Silver Creek ............................... Class III 
Sitdown Creek ........................... Class III 
Six Mile Creek ........................... Class III 
South Nanamkin Creek ............. Class III 
Spring Creek ............................. Class III 
Stapaloop Creek ........................ Class III 
Stepstone Creek ........................ Class III 
Stranger Creek .......................... Class II 
Strawberry Creek ....................... Class III 
Swimptkin Creek ....................... Class III 
Three Forks Creek .................... Class I 
Three Mile Creek ....................... Class III 
Thirteen Mile Creek ................... Class II 
Thirty Mile Creek ....................... Class II 
Trail Creek ................................. Class III 
Twentyfive Mile Creek ............... Class III 
Twentyone Mile Creek .............. Class III 
Twentythree Mile Creek ............ Class III 
Wannacot Creek ........................ Class III 
Wells Creek ............................... Class I 
Whitelaw Creek ......................... Class III 
Wilmont Creek ........................... Class II 

(2) Lakes: 
Apex Lake ................................. LC 
Big Goose Lake ......................... LC 
Bourgeau Lake .......................... LC 
Buffalo Lake .............................. LC 

Cody Lake ................................. LC 
Crawfish Lakes .......................... LC 
Camille Lake .............................. LC 
Elbow Lake ................................ LC 
Fish Lake ................................... LC 
Gold Lake .................................. LC 
Great Western Lake .................. LC 
Johnson Lake ............................ LC 
LaFleur Lake ............................. LC 
Little Goose Lake ...................... LC 
Little Owhi Lake ......................... LC 
McGinnis Lake ........................... LC 
Nicholas Lake ............................ LC 
Omak Lake ................................ SRW 
Owhi Lake ................................. SRW 
Penley Lake ............................... SRW 
Rebecca Lake ........................... LC 
Round Lake ............................... LC 
Simpson Lake ............................ LC 
Soap Lake ................................. LC 
Sugar Lake ................................ LC 
Summit Lake ............................. LC 
Twin Lakes ................................ SRW 

[54 FR 28625, July 6, 1989] 

§ 131.36 Toxics criteria for those states 
not complying with Clean Water 
Act section 303(c)(2)(B). 

(a) Scope. This section is not a gen-

eral promulgation of the section 304(a) 

criteria for priority toxic pollutants 

but is restricted to specific pollutants 

in specific States. 

(b)(1) EPA’s Section 304(a) criteria 

for Priority Toxic Pollutants. 
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Environmental Protection Agency § 131.36 

FOOTNOTES 

a. Criteria revised to reflect current agen-

cy q1* or RfD, as contained in the Integrated 

Risk Information System (IRIS). The fish 

tissue bioconcentration factor (BCF) from 

the 1980 criteria documents was retained in 

all cases. 
b. The criteria refers to the inorganic form 

only. 
c. Criteria in the matrix based on carcino-

genicity (10¥6 risk). For a risk level of 10¥5, 

move the decimal point in the matrix value 

one place to the right. 
d. Criteria Maximum Concentration (CMC) 

= the highest concentration of a pollutant to 

which aquatic life can be exposed for a short 

period of time (1-hour average) without dele-

terious effects. Criteria Continuous Con-

centration (CCC) = the highest concentration 

of a pollutant to which aquatic life can be 

exposed for an extended period of time (4 

days) without deleterious effects. μg/L = 

micrograms per liter. 
e. Freshwater aquatic life criteria for these 

metals are expressed as a function of total 

hardness (mg/L as CaCO3), the pollutant’s 

water effect ratio (WER) as defined in 

§ 131.36(c) and multiplied by an appropriate 

dissolved conversion factor as defined in 

§ 131.36(b)(2). For comparative purposes, the 

values displayed in this matrix are shown as 

dissolved metal and correspond to a total 

hardness of 100 mg/L and a water effect ratio 

of 1.0. 
f. Freshwater aquatic life criteria for 

pentachlorophenol are expressed as a func-

tion of pH, and are calculated as follows. 

Values displayed above in the matrix cor-

respond to a pH of 7.8. 

CMC = exp(1.005(pH)¥4.830) 
CCC = exp(1.005(pH)¥5.290) 

g. Aquatic life criteria for these com-

pounds were issued in 1980 utilizing the 1980 

Guidelines for criteria development. The 

acute values shown are final acute values 

(FAV) which by the 1980 Guidelines are in-

stantaneous values as contrasted with a CMC 

which is a one-hour average. 
h. These totals simply sum the criteria in 

each column. For aquatic life, there are 31 

priority toxic pollutants with some type of 

freshwater or saltwater, acute or chronic cri-

teria. For human health, there are 85 pri-

ority toxic pollutants with either ‘‘water + 

fish’’ or ‘‘fish only’’ criteria. Note that these 

totals count chromium as one pollutant even 

though EPA has developed criteria based on 

two valence states. In the matrix, EPA has 

assigned numbers 5a and 5b to the criteria 

for chromium to reflect the fact that the list 

of 126 priority toxic pollutants includes only 

a single listing for chromium. 
i. If the CCC for total mercury exceeds 

0.012 μg/l more than once in a 3-year period in 

the ambient water, the edible portion of 

aquatic species of concern must be analyzed 

to determine whether the concentration of 

methyl mercury exceeds the FDA action 

level (1.0 mg/kg). If the FDA action level is 

exceeded, the State must notify the appro-

priate EPA Regional Administrator, initiate 

a revision of its mercury criterion in its 

water quality standards so as to protect des-

ignated uses, and take other appropriate ac-

tion such as issuance of a fish consumption 

advisory for the affected area. 
j. No criteria for protection of human 

health from consumption of aquatic orga-

nisms (excluding water) was presented in the 

1980 criteria document or in the 1986 Quality 

Criteria for Water. Nevertheless, sufficient 

information was presented in the 1980 docu-

ment to allow a calculation of a criterion, 

even though the results of such a calculation 

were not shown in the document. 
k. The criterion for asbestos is the MCL (56 

FR 3526, January 30, 1991). 
l. [Reserved: This letter not used as a foot-

note.] 
m. Criteria for these metals are expressed 

as a function of the water effect ratio, WER, 

as defined in 40 CFR 131.36(c). 

CMC = column B1 or C1 value × WER 
CCC = column B2 or C2 value × WER 

n. EPA is not promulgating human health 

criteria for this contaminant. However, per-

mit authorities should address this contami-

nant in NPDES permit actions using the 

State’s existing narrative criteria for toxics. 
o. [Reserved: This letter not used as a foot-

note.] 
p. Criterion expressed as total recoverable. 
q. This criterion applies to total PCBs (e.g., 

the sum of all congener or isomer or homo-

log or Aroclor analyses). 

GENERAL NOTES 

1. This chart lists all of EPA’s priority 

toxic pollutants whether or not criteria rec-

ommendations are available. Blank spaces 

indicate the absence of criteria recommenda-

tions. Because of variations in chemical no-

menclature systems, this listing of toxic pol-

lutants does not duplicate the listing in Ap-

pendix A of 40 CFR Part 423. EPA has added 

the Chemical Abstracts Service (CAS) reg-

istry numbers, which provide a unique iden-

tification for each chemical. 
2. The following chemicals have 

organoleptic based criteria recommendations 

that are not included on this chart (for rea-

sons which are discussed in the preamble): 

copper, zinc, chlorobenzene, 2-chlorophenol, 

2,4-dichlorophenol, acenaphthene, 2,4- 

dimethylphenol, 3-methyl-4-chlorophenol, 

hexachlorocyclopentadiene, 

pentachlorophenol, phenol. 
3. For purposes of this rulemaking, fresh-

water criteria and saltwater criteria apply as 

specified in 40 CFR 131.36(c). 

NOTE TO PARAGRAPH (b)(1): On April 14, 

1995, the Environmental Protection Agency 
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issued a stay of certain criteria in paragraph 

(b)(1) of this section as follows: the criteria 

in columns B and C for arsenic, cadmium, 

chromium (VI), copper, lead, nickel, silver, 

and zinc; the criteria in B1 and C1 for mer-

cury; the criteria in column B for chromium 

(III); and the criteria in column C for sele-

nium. The stay remains in effect until fur-

ther notice. 

(2) Factors for Calculating Hardness-De-

pendent, Freshwater Metals Criteria 

CMC=WER exp { mA[ln(hardness)]+bA} × 
Acute Conversion Factor 

CCC=WER exp { mC[ln(hardness)]+bC} × 
Chronic Conversion Factor 

Final CMC and CCC values should be rounded 

to two significant figures. 

Metal mA bA mC bC 

Freshwater conversion 
factors 

Acute Chronic 

Cadmium ............................................... 1.128 –3.828 0.7852 –3.490 a 0.944 a 0.909 
Chromium (III) ....................................... 0.8190 3.688 0.8190 1.561 0.316 0.860 
Copper .................................................. 0.9422 –1.464 0.8545 –1.465 0.960 0.960 
Lead ...................................................... 1.273 -1.460 1.273 –4.705 a 0.791 a 0.791 
Nickel .................................................... 0.8460 3.3612 0.8460 1.1645 0.998 0.997 
Silver ..................................................... 1.72 –6.52 b N/A b N/A 0.85 b N/A 
Zinc ....................................................... 0.8473 0.8604 0.8473 0.7614 0.978 0.986 

Note to table: The term ‘‘exp’’ represents the base e exponential function. 
Footnotes to table: 
a The freshwater conversion factors (CF) for cadmium and lead are hardness-dependent and can be calculated for any hard-

ness [see limitations in § 131.36(c)(4)] using the following equations: 
Cadmium 
Acute: CF=1.136672—[(ln hardness)(0.041838)] 
Chronic: CF=1.101672—[(ln hardness)(0.041838)] 
Lead (Acute and Chronic): CF = 1.46203—[(ln hardness)(0.145712)] 
b No chronic criteria are available for silver. 

(c) Applicability. (1) The criteria in para-

graph (b) of this section apply to the States’ 

designated uses cited in paragraph (d) of this 

section and supersede any criteria adopted 

by the State, except when State regulations 

contain criteria which are more stringent for 

a particular use in which case the State’s 

criteria will continue to apply. 

(2) The criteria established in this section 

are subject to the State’s general rules of ap-

plicability in the same way and to the same 

extent as are the other numeric toxics cri-

teria when applied to the same use classi-

fications including mixing zones, and low 

flow values below which numeric standards 

can be exceeded in flowing fresh waters. 

(i) For all waters with mixing zone regula-

tions or implementation procedures, the cri-

teria apply at the appropriate locations 

within or at the boundary of the mixing 

zones; otherwise the criteria apply through-

out the waterbody including at the end of 

any discharge pipe, canal or other discharge 

point. 

(ii) A State shall not use a low flow value 

below which numeric standards can be ex-

ceeded that is less stringent than the fol-

lowing for waters suitable for the establish-

ment of low flow return frequencies (i.e., 

streams and rivers): 

AQUATIC LIFE 

Acute criteria (CMC) 1 Q 10 or 1 B 3 

Chronic criteria 

(CCC) 

7 Q 10 or 4 B 3 

HUMAN HEALTH 

Non-carcinogens 30 Q 5 

Carcinogens Harmonic mean flow 

Where: 

CMC—criteria maximum concentration—the 

water quality criteria to protect against 

acute effects in aquatic life and is the 

highest instream concentration of a pri-

ority toxic pollutant consisting of a one- 

hour average not to be exceeded more than 

once every three years on the average; 
CCC—criteria continuous concentration—the 

water quality criteria to protect against 

chronic effects in aquatic life is the high-

est instream concentration of a priority 

toxic pollutant consisting of a 4-day aver-

age not to be exceeded more than once 

every three years on the average; 
1 Q 10 is the lowest one day flow with an av-

erage recurrence frequency of once in 10 

years determined hydrologically; 
1 B 3 is biologically based and indicates an 

allowable exceedence of once every 3 years. 

It is determined by EPA’s computerized 

method (DFLOW model); 
7 Q 10 is the lowest average 7 consecutive day 

low flow with an average recurrence fre-

quency of once in 10 years determined 

hydrologically; 
4 B 3 is biologically based and indicates an 

allowable exceedence for 4 consecutive 

days once every 3 years. It is determined 

by EPA’s computerized method (DFLOW 

model); 
30 Q 5 is the lowest average 30 consecutive 

day low flow with an average recurrence 

frequency of once in 5 years determined 

hydrologically; and the harmonic mean 
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flow is a long term mean flow value cal-

culated by dividing the number of daily 

flows analyzed by the sum of the recip-

rocals of those daily flows. 

(iii) If a State does not have such a 

low flow value for numeric standards 

compliance, then none shall apply and 

the criteria included in paragraph (d) 

of this section herein apply at all 

flows. 

(3) The aquatic life criteria in the 

matrix in paragraph (b) of this section 

apply as follows: 

(i) For waters in which the salinity is 

equal to or less than 1 part per thou-

sand 95% or more of the time, the ap-

plicable criteria are the freshwater cri-

teria in Column B; 

(ii) For waters in which the salinity 

is equal to or greater than 10 parts per 

thousand 95% or more of the time, the 

applicable criteria are the saltwater 

criteria in Column C; and 

(iii) For waters in which the salinity 

is between 1 and 10 parts per thousand 

as defined in paragraphs (c)(3) (i) and 

(ii) of this section, the applicable cri-

teria are the more stringent of the 

freshwater or saltwater criteria. How-

ever, the Regional Administrator may 

approve the use of the alternative 

freshwater or saltwater criteria if sci-

entifically defensible information and 

data demonstrate that on a site-spe-

cific basis the biology of the waterbody 

is dominated by freshwater aquatic life 

and that freshwater criteria are more 

appropriate; or conversely, the biology 

of the waterbody is dominated by salt-

water aquatic life and that saltwater 

criteria are more appropriate. 

(4) Application of metals criteria. (i) 

For purposes of calculating freshwater 

aquatic life criteria for metals from 

the equations in paragraph (b)(2) of 

this section, the minimum hardness al-

lowed for use in those equations shall 

not be less than 25 mg/l, as calcium 

carbonate, even if the actual ambient 

hardness is less than 25 mg/l as calcium 

carbonate. The maximum hardness 

value for use in those equations shall 

not exceed 400 mg/l as calcium car-

bonate, even if the actual ambient 

hardness is greater than 400 mg/l as 

calcium carbonate. The same provi-

sions apply for calculating the metals 

criteria for the comparisons provided 

for in paragraph (c)(3)(iii) of this sec-

tion. 
(ii) The hardness values used shall be 

consistent with the design discharge 

conditions established in paragraph 

(c)(2) of this section for flows and mix-

ing zones. 
(iii) Except where otherwise noted, 

the criteria for metals (compounds #2, 

#4–# 11, and #13, in paragraph (b) of 

this section) are expressed as dissolved 

metal. For purposes of calculating 

aquatic life criteria for metals from 

the equations in footnote m. in the cri-

teria matrix in paragraph (b)(1) of this 

section and the equations in para-

graphs (b)(2) of this section, the water- 

effect ratio is computed as a specific 

pollutant’s acute or chronic toxicity 

values measured in water from the site 

covered by the standard, divided by the 

respective acute or chronic toxicity 

value in laboratory dilution water. 
(d) Criteria for Specific Jurisdictions— 

(1) Rhode Island, EPA Region 1. (i) All 

waters assigned to the following use 

classifications in the Water Quality 

Regulations for Water Pollution Con-

trol adopted under Chapters 46–12, 42– 

17.1, and 42–35 of the General Laws of 

Rhode Island are subject to the criteria 

in paragraph (d)(1)(ii) of this section, 

without exception: 

6.21 Freshwater 6.22 Saltwater: 
Class A .................... Class SA 
Class B .................... Class SB 
Class C .................... Class SC 

(ii) The following criteria from the 

matrix in paragraph (b)(1) of this sec-

tion apply to the use classifications 

identified in paragraph (d)(1)(i) of this 

section: 

Use classification Applicable criteria 

Class A ..................................
Class B waters where water 

supply use is designated 

These classifications are as-
signed the criteria in Col-
umn D1—#2, 68 

Class B waters where water 
supply use is not des-
ignated.

Class C; 
Class SA; 
Class SB; 
Class SC 

Each of these classifications 
is assigned the criteria in: 
Column D2—#2, 68 

(iii) The human health criteria shall 

be applied at the 10¥5 risk level, con-

sistent with the State policy. To deter-

mine appropriate value for carcino-

gens, see footnote c in the criteria ma-

trix in paragraph (b)(1) of this section. 

VerDate Mar<15>2010 08:15 Aug 05, 2010 Jkt 220163 PO 00000 Frm 00497 Fmt 8010 Sfmt 8010 Y:\SGML\220163.XXX 220163er
ow

e 
on

 D
S

K
5C

LS
3C

1P
R

O
D

 w
ith

 C
F

R

00854



488 

40 CFR Ch. I (7–1–10 Edition) § 131.36 

(2) Vermont, EPA Region 1. (i) All wa-

ters assigned to the following use clas-

sifications in the Vermont Water Qual-

ity Standards adopted under the au-

thority of the Vermont Water Pollu-

tion Control Act (10 V.S.A., Chapter 47) 

are subject to the criteria in paragraph 

(d)(2)(ii) of this section, without excep-

tion: 

Class A 

Class B 

Class C 

(ii) The following criteria from the 

matrix in paragraph (b)(1) of this sec-

tion apply to the use classifications 

identified in paragraph (d)(2)(i) of this 

section: 

Use classification Applicable criteria 

1. Classes A1, A2, B1, B2, B3 .................................................... These classification are assigned the criterion in: 
Column B2—#105. 

(iii) The human health criteria shall 

be applied at the State-proposed 10¥6 
risk level. 

(3) New Jersey, EPA Region 2. (i) All 

waters assigned to the following use 

classifications in the New Jersey Ad-

ministrative Code (N.J.A.C.) 7:9–4.1 et 

seq., Surface Water Quality Standards, 

are subject to the criteria in paragraph 

(d)(3)(ii) of this section, without excep-

tion. 

N.J.A.C. 7:9–4.12(b): Class PL 

N.J.A.C. 7:9–4.12(c): Class FW2 

N.J.A.C. 7:9–4.12(d): Class SE1 

N.J.A.C. 7:9–4.12(e): Class SE2 

N.J.A.C. 7:9–4.12(f): Class SE3 

N.J.A.C. 7:9–4.12(g): Class SC 

N.J.A.C. 7:9–4.13(a): Delaware River Zones 1C, 

1D, and 1E 

N.J.A.C. 7:9–4.13(b): Delaware River Zone 2 

N.J.A.C. 7:9–4.13(c): Delaware River Zone 3 

N.J.A.C. 7:9–4.13(d): Delaware River Zone 4 

N.J.A.C. 7:9–4.13(e): Delaware River Zone 5 

N.J.A.C. 7:9–4.13(f): Delaware River Zone 6 

(ii) The following criteria from the 

matrix in paragraph (b)(1) of this sec-

tion apply to the use classifications 

identified in paragraph (d)(3)(i) of this 

section: 

Use classification Applicable criteria 

1. Freshwater Pinelands, FW2 .................................................... These classifications are each assigned the criteria in: 
i. Column B1—#2, 4, 5a, 5b, 6–11, 13. 
ii. Column B2—#2, 4, 5a, 5b, 6–10, 13. 
iii. Column D1—#125b at a 10¥6 risk level. 
iv. Column D2—#125b at a 10¥6 risk level. 
v. Column D2—#23, 30, 37, 42, 87, 89, 93 and 105 at a 10¥5 

risk level. 
2. PL (Saline Water Pinelands), SE1, SE2, SE3, SC, Delaware 

Bay Zone 6.
These classifications are each assigned the criteria in: 

i. Column C1—#2, 4, 5b, 6–11, 13. 
ii. Column C2—#2, 4, 5b, 6–10, 13. 
iii. Column D1—#125b at a 10¥6 risk level. 
iv. Column D2—#125b at a 10¥6 risk level. 
v. Column D2—#23, 30, 37, 42, 87, 89, 93 and 105 at a 10¥5 

risk level. 
3. Delaware River Zones 1C, 1D, 1E, 2, 3, 4, and 5 ................. i. Column B1—none. 

ii. Column B2—none. 
iii. Column D1—none. 
iv. Column D2—none. 

4. Delaware River Zones 3, 4, and 5 .......................................... These classifications are each assigned the criteria in: 
i. Column C1—none. 
ii. Column C2—none. 
iii. Column D2—none. 

(iii) The human health criteria shall 

be applied at the State-proposed 10¥6 
risk level for EPA rated Class A, B1, 

and B2 carcinogens; EPA rated Class C 

carcinogens shall be applied at 10¥5 
risk level. To determine appropriate 

value for carcinogens, see footnote c. in 

the matrix in paragraph (b)(1) of this 

section. 

(4) Puerto Rico, EPA Region 2. (i) All 

waters assigned to the following use 

classifications in the Puerto Rico 
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Water Quality Standards (promulgated 

by Resolution Number R–83–5–2) are 

subject to the criteria in paragraph 

(d)(4)(ii) of this section, without 

exception. 

Article 2.2.2—Class SB 

Article 2.2.3—Class SC 

Article 2.2.4—Class SD 

(ii) The following criteria from the 

matrix in paragraph (b)(1) of this sec-

tion apply to the use classifications 

identified in paragraph (d)(4)(i) of this 

section: 

Use classification Applicable criteria 

Class SD ...................................................................................... Column B1—# 118. 
Column B2—#s 8, 105, 115, 118, 119, 120, 121, 122, 123,124, 

125a, 125b. 
Column D1—#s 12, 16, 27, 60, 61, 62, 64, 73, 74, 92, 93, 103, 

104, 114, 116, 118, 119, 120, 121, 122, 123, 124, 125a, 
125b. 

Class SB, Class SC .................................................................... Column C1—#s 5b, 112, 113, 118. 
Column C2—#s 5b, 8, 112, 113, 118, 119, 120, 121, 122, 123, 

124, 125a, 125b. 
Column D2—#s 12, 16, 27, 60, 61, 62, 64, 73, 74, 87, 92, 93, 

103, 104, 114, 116, 118, 119, 120, 121, 122, 123, 124, 
125a, 125b. 

(iii) The human health criteria shall 

be applied at the State-proposed 10¥5 
risk level. To determine appropriate 

value for carcinogens, see footnote c, in 

the criteria matrix in paragraph (b)(1) 

of this section. 

(5) District of Columbia, EPA Region 3. 
(i) All waters assigned to the following 

use classifications in chapter 11 Title 

21 DCMR, Water Quality Standards of 

the District of Columbia are subject to 

the criteria in paragraph (d)(5)(ii) of 

this section, without exception: 

1101.2 Class C waters 

(ii) The following criteria from the 

matrix in paragraph (b)(1) of this sec-

tion apply to the use classification 

identified in paragraph (d)(5)(i) of this 

section: 

Use classification Applicable criteria 

1. Class C .................................................................................... This classification is assigned the additional criteria in: 
Column B2; #10, 118, 126. 

(iii) The human health criteria shall 
be applied at the State-adopted 10¥6 
risk level. 

(6) Florida, EPA Region 4. (i) All wa-
ters assigned to the following use clas-

sifications in Chapter 17–301 of the 

Florida Administrative Code (i.e., iden-

tified in Section 17–302.600) are subject 

to the criteria in paragraph (d)(6)(ii) of 

this section, without exception: 

Class I 

Class II 

Class III 

(ii) The following criteria from the 

matrix paragraph (b)(1) of this section 

apply to the use classifications identi-

fied in paragraph (d)(6)(i) of this sec-

tion: 

Use classification Applicable criteria 

Class I .......................................................................................... This classification is assigned the criteria in: 
Column D1—#16 

Class II .........................................................................................
Class III (marine) .........................................................................

This classification is assigned the criteria in: 

Column D2—#16 
Class III (freshwater) ................................................................... This classification is assigned the criteria in: 

Column D2—#16 
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(iii) The human health criteria shall 

be applied at the State-adopted 10¥6 
risk level. 

(7)–(8) [Reserved] 

(9) Kansas, EPA Region 7. (i) All wa-

ters assigned to the following use clas-

sification in the Kansas Department of 

Health and Environment regulations, 

K.A.R. 28–16–28b through K.A.R. 28–16– 

28f, are subject to the criteria in para-

graph (d)(9)(ii) of this section, without 

exception. 

Section (2)(A)—Special Aquatic Life Use Wa-

ters 

Section (2)(B)—Expected Aquatic Life Use 

Waters 

Section (2)(C)—Restricted Aquatic Life Use 

Waters 

Section (3)—Domestic Water Supply. 

Section (4)—Food Procurement Use. 

(ii) The following criteria from the 

matrix in paragraph (b)(1) of this sec-

tion apply to the use classifications 

identified in paragraph (d)(9)(i) of this 

section: 

Use classification Applicable criteria 

1. Sections (2)(A), (2)(B), (2)(C), (4) ........................................... These classifications are each assigned criteria as follows: 
i. Column B1, #2. 
ii. Column D2, #12, 21, 29, 39, 46, 68, 79, 81, 86, 93, 104, 

114, 118. 
2. Section (3) ............................................................................... This classification is assigned all criteria in: 

Column D1, all except #1, 9, 12, 14, 15, 17, 22, 33, 36, 39, 44, 
75, 77, 79, 90, 112, 113, and 115. 

(iii) The human health criteria shall 
be applied at the State-adopted 10¥6 
risk level. 

(10) California, EPA Region 9. (i) All 
waters assigned any aquatic life or 
human health use classifications in the 
Water Quality Control Plans for the 
various Basins of the State (‘‘Basin 
Plans’’), as amended, adopted by the 
California State Water Resources Con-
trol Board (‘‘SWRCB’’), except for 
ocean waters covered by the Water 
Quality Control Plan for Ocean Waters 
of California (‘‘Ocean Plan’’) adopted 
by the SWRCB with resolution Number 

90–27 on March 22, 1990, are subject to 

the criteria in paragraph (d)(10)(ii) of 

this section, without exception. These 

criteria amend the portions of the ex-

isting State standards contained in the 

Basin Plans. More particularly these 

criteria amend water quality criteria 

contained in the Basin Plan Chapters 

specifying water quality objectives 

(the State equivalent of federal water 

quality criteria) for the toxic pollut-

ants identified in paragraph (d)(10)(ii) 

of this section. Although the State has 

adopted several use designations for 

each of these waters, for purposes of 

this action, the specific standards to be 

applied in paragraph (d)(10)(ii) of this 

section are based on the presence in all 

waters of some aquatic life designation 

and the presence or absence of the 

MUN use designation (Municipal and 

domestic supply). (See Basin Plans for 

more detailed use definitions.) 

(ii) The following criteria from the 

matrix in paragraph (b)(1) of this sec-

tion apply to the water and use classi-

fications defined in paragraph (d)(10)(i) 

of this section and identified below: 

Water and use classification Applicable criteria 

Waters of the State defined as bays or estuaries except the 

Sacramento-San Joaquin Delta and San Francisco Bay 

These waters are assigned the 

criteria in: 

Column B1—pollutants 5a 

and 14 

Column B2—pollutants 5a 

and 14 

Column C1—pollutant 14 

Column C2—pollutant 14 

Column D2—pollutants 1, 

12, 17, 18, 21, 22, 29, 30, 32, 

33, 37, 38, 42–44, 46, 48, 49, 

54, 59, 66, 67, 68, 78–82, 85, 

89, 90, 91, 93, 95, 96, 98 
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Water and use classification Applicable criteria 

Waters of the Sacramento—San Joaquin Delta and waters of 

the State defined as inland (i.e., all surface waters of the 

State not bays or estuaries or ocean) that include a MUN 

use designation 

These waters are assigned the 

criteria in: 

Column B1—pollutants 5a 

and 14 

Column B2—pollutants 5a 

and 14 

Column D1—pollutants 1, 

12, 15, 17, 18, 21, 22, 29, 30, 

32, 33, 37, 38, 42–48, 49, 59, 

66, 67, 68, 78–82, 85, 89, 90, 

91, 93, 95, 96, 98 

Waters of the State defined as inland without an MUN use 

designation 

These waters are assigned the 

criteria in: 

Column B1—pollutants 5a 

and 14 

Column B2—pollutants 5a 

and 14 

Column D2—pollutants 1, 

12, 17, 18, 21, 22, 29, 30, 32, 

33, 37, 38, 42–44, 46, 48, 49, 

54, 59, 66, 67, 68, 78–82, 85, 

89, 90, 91, 93, 95, 96, 98 

Waters of the San Joaquin River from the mouth of the 

Merced River to Vernalis 

In addition to the criteria as-

signed to these waters else-

where in this rule, these wa-

ters are assigned the cri-

teria in: 

Column B2—pollutant 10 

Waters of Salt Slough, Mud Slough (north) and the San Joa-

quin River, Sack Dam to the mouth of the Merced River 

In addition to the criteria as-

signed to these waters else-

where in this rule, these wa-

ters are assigned the cri-

teria in: 

Column B1—pollutant 10 

Column B2—pollutant 10 

Waters of San Francisco Bay upstream to and including 

Suisun Bay and the Sacramento-San Joaquin Delta 

These waters are assigned the 

criteria in: 

Column B1—pollutants 5a, 

10* and 14 

Column B2—pollutants 5a, 

10* and 14 

Column C1—pollutant 14 

Column C2—pollutant 14 

Column D2—pollutants 1, 

12, 17, 18, 21, 22, 29, 30, 32, 

33, 37, 38, 42–44, 46, 48, 49, 

54, 59, 66, 67, 68, 78–82, 85, 

89, 90, 91, 93, 95, 96, 98 

All inland waters of the United States or enclosed bays and 

estuaries that are waters of the United States that include 

an MUN use designation and that the State has either ex-

cluded or partially excluded from coverage under its Water 

Quality Control Plan for Inland Surface Waters of Cali-

fornia, Tables 1 and 2, or its Water Quality Control Plan 

for Enclosed Bays and Estuaries of California, Tables 1 and 

2, or has deferred applicability of those tables. (Category 

(a), (b), and (c) waters described on page 6 of Water Quality 

Control Plan for Inland Surface Waters of California or 

page 6 of its Water Quality Control Plan for Enclosed Bays 

and Estuaries of California.) 

These waters are assigned the 

criteria for pollutants for 

which the State does not 

apply Table 1 or 2 stand-

ards. These criteria are: 

Column B1—all pollutants 

Column B2—all pollutants 

Column D1—all pollutants 

except #2 
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Water and use classification Applicable criteria 

All inland waters of the United States that do not include an 

MUN use designation and that the State has either ex-

cluded or partially excluded from coverage under its Water 

Quality Control Plan for Inland Surface Waters of Cali-

fornia, Tables 1 and 2, or has deferred applicability of these 

tables. (Category (a), (b), and (c) waters described on page 6 

of Water Quality Control Plan for Inland Surface Waters of 

California.) 

These waters are assigned the 

criteria for pollutants for 

which the State does not 

apply Table 1 or 2 stand-

ards. These criteria are: 

Column B1—all pollutants 

Column B2—all pollutants 

Column D2—all pollutants 

except #2 

All enclosed bays and estuaries that are waters of the United 

States that do not include an MUN designation and that 

the State has either excluded or partially excluded from 

coverage under its Water Quality Control Plan for Inland 

Surface Waters of California, Tables 1 and 2, or its Water 

Quality Control Plan for Enclosed Bays and Estuaries of 

California, Tables 1 and 2, or has deferred applicability of 

those tables. (Category (a), (b), and (c) waters described on 

page 6 of Water Quality Control Plan for Inland Surface 

Waters of California or page 6 of its Water Quality Control 

Plan for Enclosed Bays and Estuaries of California.) 

These waters are assigned the 

criteria for pollutants for 

which the State does not 

apply Table 1 or 2 stand-

ards. These criteria are: 

Column B1—all pollutants 

Column B2—all pollutants 

Column C1—all pollutants 

Column C2—all pollutants 

Column D2—all pollutants 

except #2 

*The fresh water selenium criteria are included for the San Francisco Bay estuary because 
high levels of bioaccumulation of selenium in the estuary indicate that the salt water cri-
teria are underprotective for San Francisco Bay. 

(iii) The human health criteria shall 
be applied at the State-adopted 10¥6 
risk level. 

(11) Nevada, EPA Region 9. (i) All wa-
ters assigned the use classifications in 
Chapter 445 of the Nevada Administra-
tive Code (NAC), Nevada Water Pollu-
tion Control Regulations, which are re-
ferred to in paragraph (d)(11)(ii) of this 
section, are subject to the criteria in 

paragraph (d)(11)(ii) of this section, 

without exception. These criteria 

amend the existing State standards 

contained in the Nevada Water Pollu-

tion Control Regulations. More par-

ticularly, these criteria amend or sup-

plement the table of numeric standards 

in NAC 445.1339 for the toxic pollutants 

identified in paragraph (d)(11)(ii) of 

this section. 

(ii) The following criteria from ma-

trix in paragraph (b)(1) of this section 

apply to the waters defined in para-

graph (d)(11)(i) of this section and iden-

tified below: 

Water and use classification Applicable criteria 

Waters that the State has included in NAC 

445.1339 where Municipal or domestic supply 

is a designated use 

These waters are assigned the criteria in: 

Column B1—pollutant #118 

Column B2—pollutant #118 

Column D1—pollutants #15, 16, 18, 19, 20, 

21, 23, 26, 27, 29, 30, 34, 37, 38, 42, 43, 55, 

58–62, 64, 66, 73, 74, 78, 82, 85, 87–89, 91, 92, 

96, 98, 100, 103, 104, 105, 114, 116, 117, 118 

Waters that the State has included in NAC 

445.1339 where Municipal or domestic supply 

is not a designated use 

These waters are assigned the criteria in: 

Column B1—pollutant #118 

Column B2—pollutant #118 

Column D2—all pollutants except #2. 

(iii) The human health criteria shall 

be applied at the 10¥5 risk level, con-

sistent with State policy. To determine 

appropriate value for carcinogens, see 

footnote c in the criteria matrix in 

paragraph (b)(1) of this section. 

(12) Alaska, EPA Region 10. (i) All wa-

ters assigned to the following use clas-

sifications in the Alaska Administra-

tive Code (AAC), Chapter 18 (i.e., iden-

tified in 18 AAC 70.020) are subject to 

the criteria in paragraph (d)(12)(ii) of 

this section, without exception: 
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70.020.(1) (A) Fresh Water 

70.020.(1) (A) Water Supply 

(i) Drinking, culinary, and food processing, 

(iii) Aquaculture; 

70.020.(1) (B) Water Recreation 

(i) Contact recreation, 

(ii) Secondary recreation; 

70.020.(1) (C) Growth and propagation of 

fish, shellfish, other aquatic life, and 

wildlife 

70.020.(2) (A) Marine Water 

70.020.(2) (A) Water Supply 

(i) Aquaculture, 

70.020.(2) (B) Water Recreation 

(i) contact recreation, 

(ii) secondary recreation; 

70.020.(2) (C) Growth and propagation of fish, 

shellfish, other aquatic life, and wildlife; 

70.020.(2) (D) Harvesting for consumption of 

raw mollusks or other raw aquatic life. 

(ii) The following criteria from the 

matrix in paragraph (b)(1) of this sec-

tion apply to the use classifications 

identified in paragraph (d)(12)(i) of this 

section: 

Use classification Applicable criteria 

(1)(A)(i) ........................................................................................ Column D1—#s 16, 18–21, 23, 26, 27, 29, 30, 32, 37, 38, 42– 
44, 53, 55, 59–62, 64, 66, 68, 73, 74, 78, 82, 85, 88, 89, 
91–93, 96, 98, 102–105, 107–111, 117–126. 

(1)(A)(iii) ....................................................................................... Column D2—#s 14, 16, 18–21, 22, 23, 26, 27, 29, 30, 32, 37, 
38, 42–44, 46, 53, 54, 55, 59–62, 64, 66, 68, 73, 74, 78, 82, 
85, 88–93, 95, 96, 98, 102–105, 107–111, 115–126. 

(1)(B)(i), (1)(B)(ii), (1)(C) ............................................................. Column D2—#s 14, 16, 18–21, 22, 23, 26, 27, 29, 30, 32, 37, 
38, 42–44, 46, 53, 54, 55, 59–62, 64, 66, 68, 73, 74, 78, 82, 
85, 88–93, 95, 96, 98, 102–105, 107–111, 115–126. 

(2)(A)(i), (2)(B)(i), and (2)(B)ii, (2)(C), (2)(D) .............................. Column D2—#s 14, 16, 18–21, 22, 23, 26, 27, 29, 30, 32, 37, 
38, 42–44, 46, 53, 54, 55, 59–62, 64, 66, 68, 73, 74, 78, 82, 
85, 88–93, 95, 96, 98, 102–105, 107–111, 115–126. 

(iii) The human health criteria shall 
be applied at the State-proposed risk 
level of 10¥5. To determine appropriate 
value for carcinogens, see footnote c in 
the criteria matrix in paragraph (b)(1) 
of this section. 

(13) [Reserved] 
(14) Washington, EPA Region 10. (i) All 

waters assigned to the following use 

classifications in the Washington Ad-

ministrative Code (WAC), Chapter 173– 

201 (i.e., identified in WAC 173–201–045) 

are subject to the criteria in paragraph 

(d)(14)(ii) of this section, without ex-

ception: 

173–201–045 

Fish and Shellfish 

Fish 

Water Supply (domestic) 

Recreation 

(ii) The following criteria from the 

matrix in paragraph (b)(1) of this sec-

tion apply to the use classifications 

identified in paragraph (d)(14)(i) of this 

section: 

Use classification Applicable criteria 

Fish and Shellfish; Fish ............................................................... These classifications are assigned the criteria in: Column D2— 
all. 

Water Supply (domestic) ............................................................. These classifications are assigned the criteria in: Column D1— 
all. 

Recreation ................................................................................... This classification is assigned the criteria in: Column D2—Ma-
rine waters and freshwaters not protected for domestic water 
supply. 

(iii) The human health criteria shall 

be applied at the State proposed risk 

level of 10¥6. 

[57 FR 60910, Dec. 22, 1992] 

EDITORIAL NOTE: For FEDERAL REGISTER ci-

tations affecting § 131.36, see the List of CFR 

Sections Affected, which appears in the 

Finding Aids section of the printed volume 

and on GPO Access. 

§ 131.37 California. 
(a) Additional criteria. The following 

criteria are applicable to waters speci-
fied in the Water Quality Control Plan 
for Salinity for the San Francisco Bay/ 
Sacramento-San Joaquin Delta Estu-
ary, adopted by the California State 
Water Resources Control Board in 
State Board Resolution No. 91–34 on 
May 1, 1991: 
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 131
[FRL–6587–9]

RIN 2040–AC44

Water Quality Standards;
Establishment of Numeric Criteria for
Priority Toxic Pollutants for the State
of California
AGENCY: Environmental Protection
Agency.
ACTION: Final rule.

SUMMARY: This final rule promulgates:
numeric aquatic life criteria for 23
priority toxic pollutants; numeric
human health criteria for 57 priority
toxic pollutants; and a compliance
schedule provision which authorizes
the State to issue schedules of
compliance for new or revised National
Pollutant Discharge Elimination System
permit limits based on the federal
criteria when certain conditions are met.

EPA is promulgating this rule based
on the Administrator’s determination
that numeric criteria are necessary in
the State of California to protect human
health and the environment. The Clean
Water Act requires States to adopt
numeric water quality criteria for
priority toxic pollutants for which EPA
has issued criteria guidance, the
presence or discharge of which could
reasonably be expected to interfere with
maintaining designated uses.

EPA is promulgating this rule to fill
a gap in California water quality
standards that was created in 1994
when a State court overturned the
State’s water quality control plans
which contained water quality criteria
for priority toxic pollutants. Thus, the
State of California has been without
numeric water quality criteria for many
priority toxic pollutants as required by
the Clean Water Act, necessitating this
action by EPA. These Federal criteria
are legally applicable in the State of
California for inland surface waters,

enclosed bays and estuaries for all
purposes and programs under the Clean
Water Act.
EFFECTIVE DATE: This rule shall be
effective May 18, 2000.
ADDRESSES: The administrative record
for today’s final rule is available for
public inspection at the U.S.
Environmental Protection Agency,
Region 9, Water Division, 75 Hawthorne
Street, San Francisco, California 94105,
between the hours of 8:00 a.m. and 4:30
p.m. For access to the administrative
record, call Diane E. Fleck, P.E., Esq. at
415 744–1984 for an appointment. A
reasonable fee will be charged for
photocopies.
FOR FURTHER INFORMATION CONTACT:
Diane E. Fleck, P.E., Esq. or Philip
Woods, U.S. Environmental Protection
Agency, Region 9, Water Division, 75
Hawthorne Street, San Francisco,
California 94105, 415–744–1984 or 415–
744–1997, respectively.
SUPPLEMENTARY INFORMATION: This
preamble is organized according to the
following outline:
A. Potentially Affected Entities
B. Introduction and Overview
1. Introduction
2. Overview
C. Statutory and Regulatory Background
D. California Water Quality Standards

Actions
1. California Regional Water Quality Control

Board Basin Plans, and the Inland
Surface Waters Plan (ISWP) and the
Enclosed Bays and Estuaries Plan (EBEP)
of April 1991

2. EPA’s Review of California Water Quality
Standards for Priority Toxic Pollutants in
the ISWP and EBEP, and the National
Toxics Rule

3. Status of Implementation of CWA Section
303(c)(2)(B)

4. State-Adopted, Site-Specific Criteria for
Priority Toxic Pollutants

a. State-Adopted Site-Specific Criteria Under
EPA Review

b. State-Adopted Site-Specific Criteria With
EPA Approval

E. Rationale and Approach For Developing
the Final Rule

1. Legal Basis
2. Approach for Developing this Rule

F. Derivation of Criteria
1. Section 304(a) Criteria Guidance Process
2. Aquatic Life Criteria
a. Freshwater Acute Selenium Criterion
b. Dissolved Metals Criteria
c. Application of Metals Criteria
d. Saltwater Copper Criteria
e. Chronic Averaging Period
f. Hardness
3. Human Health Criteria
a. 2,3,7,8–TCDD (Dioxin) Criteria
b. Arsenic Criteria
c. Mercury Criteria
d. Polychlorinated Biphenyls (PCBs) Criteria
e. Excluded Section 304(a) Human Health

Criteria
f. Cancer Risk Level
G. Description of Final Rule
1. Scope
2. EPA Criteria for Priority Toxic Pollutants
3. Implementation
4. Wet Weather Flows
5. Schedules of Compliance
6. Changes from Proposed Rule
H. Economic Analysis
1. Costs
2. Benefits
I. Executive Order 12866, Regulatory

Planning and Review
J. Unfunded Mandates Reform Act of 1995
K. Regulatory Flexibility Act
L. Paperwork Reduction Act
M. Endangered Species Act
N. Congressional Review Act
O. Executive Order 13084, Consultation and

Coordination With Indian Tribal
Governments

P. National Technology Transfer and
Advancement Act

Q. Executive Order 13132 on Federalism
R. Executive Order 13045 on Protection of

Children From Environmental Health
Risks and Safety Risks

A. Potentially Affected Entities

Citizens concerned with water quality
in California may be interested in this
rulemaking. Entities discharging
pollutants to waters of the United States
in California could be affected by this
rulemaking since water quality criteria
are used by the State in developing
National Pollutant Discharge
Elimination System (NPDES) permit
limits. Categories and entities that
ultimately may be affected include:

Category Examples of potentially affected entities

Industry ............................................................... Industries discharging pollutants to surface waters in California or to publicly-owned treatment
works.

Municipalities ...................................................... Publicly-owned treatment works discharging pollutants to surface waters in California

This table is not intended to be
exhaustive, but rather provides a guide
for readers regarding entities likely to be
affected by this action. This table lists
the types of entities that EPA is now
aware could potentially be affected by
this action. Other types of entities not

listed in the table could also be affected.
To determine whether your facility
might be affected by this action, you
should carefully examine the
applicability criteria in § 131.38(c). If
you have questions regarding the
applicability of this action to a

particular entity, consult the persons
listed in the preceding FOR FURTHER
INFORMATION CONTACT section.
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B. Introduction and Overview

1. Introduction
This section introduces the topics

which are addressed in the preamble
and provides a brief overview of EPA’s
basis and rationale for promulgating
Federal criteria for the State of
California. Section C briefly describes
the evolution of the efforts to control
toxic pollutants; these efforts include
the changes enacted in the 1987 CWA
Amendments, which are the basis for
this rule. Section D summarizes
California’s efforts since 1987 to
implement the requirements of CWA
section 303(c)(2)(B) and describes EPA’s
procedure and actions for determining
whether California has fully
implemented CWA section 303(c)(2)(B).
Section E provides the rationale and
approach for developing this final rule,
including a discussion of EPA’s legal
basis for this final rule. Section F
describes the development of the
criteria included in this rule. Section G
summarizes the provisions of the final
rule and discusses implementation
issues. Sections H, I, J, K , L, M, N, O,
P, and Q briefly address the
requirements of Executive Order 12866,
the Unfunded Mandates Reform Act of
1995, the Regulatory Flexibility Act, the
Paperwork Reduction Act, the
Endangered Species Act, the
Congressional Review Act, Executive
Order 13084, Consultation and
Coordination with Indian Tribal
Governments, the National Technology
Transfer and Advancement Act, and
Executive Order 13132, Federalism,
respectively.

The proposal for this rulemaking was
published in the Federal Register on
August 5, 1997. Changes from the
proposal are generally addressed in the
body of this preamble and specifically
addressed in the response to comments
document included in the
administrative record for this
rulemaking. EPA responded to all
comments on the proposed rule,
including comments received after the
September 26, 1997, deadline. Although
EPA is under no legal obligation to
respond to late comments, EPA made a
policy decision to respond to all
comments.

Since detailed information concerning
many of the topics in this preamble was
published previously in the Federal
Register in preambles for this and other
rulemakings, references are frequently
made to those preambles. Those
rulemakings include: Water Quality
Standards; Establishment of Numeric
Criteria for Priority Toxic Pollutants for
the State of California; Proposed Rule,
62 FR 42159, August 5, 1997 (referred

to as the ‘‘proposed CTR’’); Water
Quality Standards; Establishment of
Numeric Criteria for Priority Toxic
Pollutants, 57 FR 60848, December 22,
1992 (referred to as the ‘‘National Toxics
Rule’’ or ‘‘NTR’’); and the NTR as
amended by Administrative Stay of
Federal Water Quality Criteria for
Metals and Interim Final Rule, Water
Quality Standards; Establishment of
Numeric Criteria for Priority Toxic
Pollutants; States’ Compliance—
Revision of Metals Criteria, 60 FR
22228, May 4, 1995 (referred to as the
‘‘National Toxics Rule [NTR], as
amended’’). The NTR, as amended, is
codified at 40 CFR 131.36. A copy of the
proposed CTR and its preamble, and the
NTR, as amended, and its preambles are
contained in the administrative record
for this rulemaking.

EPA is making this final rule effective
upon publication. Under the
Administrative Procedure Act, 5 U.S.C.
553(d)(3), agencies must generally
publish a rule no more than 30 days
prior to the effective date of the rule
except as otherwise provided for by the
Agency for good cause. The purpose of
the 30-day waiting period is to give
affected parties a reasonable time to
adjust their behavior before the final
rule takes effect. See Omnipoint Corp. v.
F.C.C., 78 F.3d 620, 630–631 (D.C. Cir.
1996); Riverbend Farms, Inc. v.
Madigan, 958 F.2d 1479, 1485 (9th Cir.
1992).

In this instance, EPA finds good cause
to make the final rule effective upon
publication. In order to find good cause,
an Agency needs to find that the 30-day
period would be: (1) Impracticable, (2)
unnecessary, or (3) contrary to the
public interest. Here EPA is relying on
the second reason to support its finding
of good cause. EPA also notes that the
State has requested EPA to make the
rule immediately effective.

EPA finds that in this instance,
waiting 30 days to make the rule
effective is unnecessary. As explained
in further detail elsewhere in this
preamble, this rule is not self
implementing; rather it establishes
ambient conditions that the State of
California will implement in future
permit proceedings. These permit
proceedings will, by regulation, take
longer than 30 days to complete. This
means that although the rule is
immediately effective, no discharger’s
conduct would be altered under the rule
in less than 30 days, and therefore the
30-day period is unnecessary.

2. Overview
This final rule establishes ambient

water quality criteria for priority toxic
pollutants in the State of California. The

criteria in this final rule will
supplement the water quality criteria
promulgated for California in the NTR,
as amended. In 1991, EPA approved a
number of water quality criteria
(discussed in section D), for the State of
California. Since EPA had approved
these criteria, it was not necessary to
include them in the 1992 NTR for these
criteria. However, the EPA-approved
criteria were subsequently invalidated
in State litigation. Thus, this final rule
contains criteria to fill the gap created
by the State litigation.

This final rule does not change or
supersede any criteria previously
promulgated for the State of California
in the NTR, as amended. Criteria which
EPA promulgated for California in the
NTR, as amended, are footnoted in the
final table at 131.38(b)(1), so that
readers may see the criteria promulgated
in the NTR, as amended, for California
and the criteria promulgated through
this rulemaking for California in the
same table. This final rule is not
intended to apply to waters within
Indian Country. EPA recognizes that
there are possibly waters located wholly
or partly in Indian Country that are
included in the State’s basin plans. EPA
will work with the State and Tribes to
identify any such waters and determine
whether further action to protect water
quality in Indian Country is necessary.

This rule is important for several
environmental, programmatic and legal
reasons. Control of toxic pollutants in
surface waters is necessary to achieve
the CWA’s goals and objectives. Many of
California’s monitored river miles, lake
acres, and estuarine waters have
elevated levels of toxic pollutants.
Recent studies on California water
bodies indicate that elevated levels of
toxic pollutants exist in fish tissue
which result in fishing advisories or
bans. These toxic pollutants can be
attributed to, among other sources,
industrial and municipal discharges.

Water quality standards for toxic
pollutants are important to State and
EPA efforts to address water quality
problems. Clearly established water
quality goals enhance the effectiveness
of many of the State’s and EPA’s water
programs including permitting, coastal
water quality improvement, fish tissue
quality protection, nonpoint source
controls, drinking water quality
protection, and ecological protection.
Numeric criteria for toxic pollutants
allow the State and EPA to evaluate the
adequacy of existing and potential
control measures to protect aquatic
ecosystems and human health. Numeric
criteria also provide a more precise
basis for deriving water quality-based
effluent limitations (WQBELs) in
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National Pollutant Discharge
Elimination System (NPDES) permits
and wasteload allocations for total
maximum daily loads (TMDLs) to
control toxic pollutant discharges.
Congress recognized these issues when
it enacted section 303(c)(2)(B) to the
CWA.

While California recognizes the need
for applicable water quality standards
for toxic pollutants, its adoption efforts
have been stymied by a variety of
factors. The Administrator has decided
to exercise her CWA authorities to move
forward the toxic control program,
consistent with the CWA and with the
State of California’s water quality
standards program.

Today’s action will also help restore
equity among the States. The CWA is
designed to ensure all waters are
sufficiently clean to protect public
health and/or the environment. The
CWA allows some flexibility and
differences among States in their
adopted and approved water quality
standards, but it should be implemented
in a manner that ensures a level playing
field among States. Although California
has made important progress toward
satisfying CWA requirements, it has not
satisfied CWA section 303(c)(2)(B) by
adopting numeric water quality criteria
for toxic pollutants. This section was
added to the CWA by Congress in 1987.
Prior to today, the State of California
had been the only State in the Nation for
which CWA section 303(c)(2)(B) had
remained substantially unimplemented
after EPA’s promulgation of the NTR in
December of 1992. Section 303(c)(4) of
the CWA authorizes the EPA
Administrator to promulgate standards
where necessary to meet the
requirements of the Act. The
Administrator determined that this rule
was a necessary and important
component for the implementation of
CWA section 303(c)(2)(B) in California.

EPA acknowledges that the State of
California is working to satisfy CWA
section 303(c)(2)(B). When the State
formally adopts, and EPA approves,
criteria consistent with statutory
requirements, as envisioned by Congress
in the CWA, EPA intends to stay this
rule. If within the applicable time frame
for judicial review, the States’ standards
are challenged, EPA will withdraw this
rule after such judicial review is
complete and the State standards are
sustained.

C. Statutory and Regulatory
Background

The preamble to the August 5, 1997,
proposed rule provided a general
discussion of EPA’s statutory and
regulatory authority to promulgate water

quality criteria for the State of
California. See 62 FR 42160–42163. EPA
is including that discussion in the
record for the final rule. Commenters
questioned EPA’s authority to
promulgate certain aspects of the
proposal. EPA is responding to those
comments in the appropriate sections of
this preamble, and in the response to
comments document included in the
administrative record for this
rulemaking. Where appropriate, EPA’s
responses expand upon the discussion
of statutory and regulatory authority
found in the proposal.

D. California Water Quality Standards
Actions

1. California Regional Water Quality
Control Board Basin Plans, and the
Inland Surface Waters Plan (ISWP) and
the Enclosed Bays and Estuaries Plan
(EBEP) of April 1991

The State of California regulates water
quality through its State Water
Resources Control Board (SWRCB) and
through nine Regional Water Quality
Control Boards (RWQCBs). Each of the
nine RWQCBs represents a different
geographic area; area boundaries are
generally along watershed boundaries.
Each RWQCB maintains a Basin Plan
which contains the designated uses of
the water bodies within its respective
geographic area within California. These
designated uses (or ‘‘beneficial uses’’
under State law) together with legally-
adopted criteria (or ‘‘objectives’’ under
State law), comprise water quality
standards for the water bodies within
each of the Basin areas. Each of the nine
RWQCBs undergoes a triennial basin
planning review process, in compliance
with CWA section 303. The SWRCB
provides assistance to the RWQCBs.

Most of the Basin Plans contain
conventional pollutant objectives such
as dissolved oxygen. None of the Basin
Plans contains a comprehensive list of
priority toxic pollutant criteria to satisfy
CWA section 303(c)(2)(B). The nine
RWQCBs and the SWRCB had intended
that the priority toxic pollutant criteria
contained in the three SWRCB statewide
plans, the Inland Surface Waters Plan
(ISWP), the Enclosed Bays and Estuaries
Plan (EBEP), and the Ocean Plan, apply
to all basins and satisfy CWA section
303(c)(2)(B).

On April 11, 1991, the SWRCB
adopted two statewide water quality
control plans, the ISWP and the EBEP.
These statewide plans contained
narrative and numeric water quality
criteria for toxic pollutants, in part to
satisfy CWA section 303(c)(2)(B). The
water quality criteria contained in the
SWRCB statewide plans, together with

the designated uses in each of the Basin
Plans, created a set of water quality
standards for waters within the State of
California.

Specifically, the two plans established
water quality criteria or objectives for all
fresh waters, bays and estuaries in the
State. The plans contained water quality
criteria for some priority toxic
pollutants, provisions relating to whole
effluent toxicity, implementation
procedures for point and nonpoint
sources, and authorizing compliance
schedule provisions. The plans also
included special provisions affecting
waters dominated by reclaimed water
(labeled as Category (a) waters), and
waters dominated by agricultural
drainage and constructed agricultural
drains (labeled as Category (b) and (c)
waters, respectively).

2. EPA’s Review of California Water
Quality Standards for Priority Toxic
Pollutants in the ISWP and EBEP, and
the National Toxics Rule

The EPA Administrator has delegated
the responsibility and authority for
review and approval or disapproval of
all new or revised State water quality
standards to the EPA Regional
Administrators (see 40 CFR 131.21).
Thus, State actions under CWA section
303(c)(2)(B) are submitted to the
appropriate EPA Regional Administrator
for review and approval.

In mid-April 1991, the SWRCB
submitted to EPA for review and
approval the two statewide water
quality control plans, the ISWP and the
EBEP. On November 6, 1991, EPA
Region 9 formally concluded its review
of the SWRCB’s plans. EPA approved
the narrative water quality criterion and
the toxicity criterion in each of the
plans. EPA also approved the numeric
water quality criteria contained in both
plans, finding them to be consistent
with the requirements of section
303(c)(2)(B) of the CWA and with EPA’s
national criteria guidance published
pursuant to section 304(a) of the CWA.

EPA noted the lack of criteria for
some pollutants, and found that,
because of the omissions, the plans did
not fully satisfy CWA section
303(c)(2)(B). The plans did not contain
criteria for all listed pollutants for
which EPA had published national
criteria guidance. The ISWP contained
human health criteria for only 65
pollutants, and the EBEP contained
human health criteria for only 61
pollutants for which EPA had issued
section 304(a) guidance criteria. Both
the ISWP and EBEP contained aquatic
life criteria for all pollutants except
cyanide and chromium III (freshwater
only) for which EPA has CWA section
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304(a) criteria guidance. The SWRCB’s
administrative record stated that all
priority pollutants with EPA criteria
guidance were likely to be present in
California waters. However, the
SWRCB’s record contained insufficient
information to support a finding that the
excluded pollutants were not reasonably
expected to interfere with designated
uses of the waters of the State.

Although EPA approved the statewide
selenium objective in the ISWP and
EBEP, EPA disapproved the objective
for the San Francisco Bay and Delta,
because there was clear evidence that
the objective would not protect the
designated fish and wildlife uses (the
California Department of Health
Services had issued waterfowl
consumption advisories due to selenium
concentrations, and scientific studies
had documented selenium toxicity to
fish and wildlife). EPA restated its
commitment to object to National
Pollutant Discharge Elimination System
(NPDES) permits issued for San
Francisco Bay that contained effluent
limits based on an objective greater than
5 parts per billion (ppb) (four day
average) and 20 ppb (1 hour average),
the freshwater criteria. EPA reaffirmed
its disapproval of Californias’ site-
specific selenium objective for portions
of the San Joaquin River, Salt Slough,
and Mud Slough. EPA also disapproved
of the categorical deferrals and
exemptions. These disapprovals
included the disapproval of the State’s
deferral of water quality objectives to
effluent dominated streams (Category a)
and to streams dominated by
agricultural drainage (Category b), and
the disapproval of the exemption of
water quality objectives to constructed
agricultural drains (Category c). EPA
found the definitions of the categories
imprecise and overly broad which could
have led to an incorrect interpretation.

Since EPA had disapproved portions
of each of the California statewide plans
which were necessary to satisfy CWA
section 303(c)(2)(B), certain disapproved
aspects of California’s water quality
standards were included in EPA’s
promulgation of the National Toxics
Rule (NTR) (40 CFR 131.36, 57 FR
60848). EPA promulgated specific
criteria for certain water bodies in
California.

The NTR was amended, effective
April 14, 1995, to stay certain metals
criteria which had been promulgated as
total recoverable. Effective April 15,
1995, EPA promulgated interim final
metals criteria as dissolved
concentrations for those metals which
had been stayed (Administrative Stay of
Federal Water Quality Criteria for
Metals and Interim Final Rule, Water

Quality Standards; Establishment of
Numeric Criteria for Priority Toxic
Pollutants; States’ Compliance—
Revision of Metals Criteria; 60 FR
22228, 22229, May 4, 1995 [the NTR, as
amended]). The stay was in response to
a lawsuit against EPA challenging,
among other issues, metals criteria
expressed as total recoverable
concentrations. A partial Settlement
Agreement required EPA to stay specific
metals criteria in the NTR. EPA then
promulgated certain metals criteria in
the dissolved form through the use of
conversion factors. These factors are
listed in the NTR, as amended. A
scientific discussion of these criteria is
found in a subsequent section of this
preamble.

Since certain criteria have already
been promulgated for specific water
bodies in the State of California in the
NTR, as amended, they are not within
the scope of today’s final rule. However,
for clarity in reading a comprehensive
rule for the State of California, these
criteria are incorporated into 40 CFR
131.38(d)(2). Footnotes to the Table in
40 CFR 131.38(b)(1) and 40 CFR
131.38(d)(3) clarify which criteria (and
for which specific water bodies) were
promulgated by the NTR, as amended,
and are therefore excluded from this
final rule. The appropriate (freshwater
or saltwater) aquatic life criteria which
were promulgated in the NTR, as
amended, for all inland surface waters
and enclosed bays and estuaries
include: chromium III and cyanide. The
appropriate (water and organism or
organism only) human health criteria
which were promulgated in the NTR, as
amended, for all inland surface waters
and enclosed bays and estuaries
include:
antimony
thallium
asbestos
acrolein
acrylonitrile
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1-dichloroethylene
1,3-dichloropropylene
ethylbenzene
1,1,2,2-tetrachloroethane
tetrachloroethylene
1,1,2-trichloroethane
trichloroethylene
vinyl chloride
2,4-dichlorophenol
2-methyl-4,6-dinitrophenol
2,4-dinitrophenol
benzidine
bis(2-chloroethyl)ether
bis(2-ethylhexyl)phthalate
3,3-dichlorobenzidine
diethyl phthalate
dimethyl phthalate
di-n-butyl phthalate

2,4-dinitrotoluene
1,2-diphenylhydrazine
hexachlorobutadiene
hexachlorocyclopentadiene
hexachloroethane
isophorone
nitrobenzene
n-nitrosodimethylamine
n-nitrosodiphenylamine

Other pollutant criteria were
promulgated in the NTR, as amended,
for specific water bodies, but not all
inland surface waters and enclosed bays
and estuaries.

3. Status of Implementation of CWA
Section 303(c)(2)(B)

Shortly after the SWRCB adopted the
ISWP and EBEP, several dischargers
filed suit against the State alleging that
it had not adopted the two plans in
compliance with State law. The
plaintiffs in a consolidated case
included: the County of Sacramento,
Sacramento County Water Agency;
Sacramento Regional County Sanitation
District; the City of Sacramento; the City
of Sunnyvale; the City of San Jose; the
City of Stockton; and Simpson Paper
Company.

The dischargers alleged that the State
had not adopted the ISWP and EBEP in
compliance with the California
Administrative Procedures Act (Gov
Code. Section 11340, et seq.), the
California Environmental Quality Act
(Pub. Re Code, Section 21000, et seq.),
and the Porter-Cologne Act (Wat. Code,
Section 13200, et seq.). The allegation
that the State did not sufficiently
consider economics when adopting
water quality objectives, as allegedly
required by Section 13241 of the Porter
Cologne Act, was an important issue in
the litigation.

In October of 1993, the Superior Court
of California, County of Sacramento,
issued a tentative decision in favor of
the dischargers. In March of 1994, the
Court issued a substantively similar
final decision in favor of the
dischargers. Final judgments from the
Court in July of 1994 ordered the
SWRCB to rescind the ISWP and EBEP.
On September 22, 1994, the SWRCB
formally rescinded the two statewide
water quality control plans. The State is
currently in the process of readopting
water quality control plans for inland
surface waters, enclosed bays and
estuaries.

CWA section 303(c)(2)(B) was fully
implemented in the State of California
from December of 1992, when the NTR
was promulgated, until September of
1994, when the SWRCB was required to
rescind the ISWP and EBEP. The
provisions for California in EPA’s NTR
together with the approved portions of
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California’s ISWP and EBEP
implemented the requirements of CWA
section 303(c)(2)(B). However, since
September of 1994, when the SWRCB
rescinded the ISWP and EBEP, the
requirements of section 303(c)(2)(B)
have not been fully implemented in
California.

The scope of today’s rule is to re-
establish criteria for the remaining
priority toxic pollutants to meet the
requirements of section 303(c)(2)(B) of
the CWA. Pursuant to section 303(c)(4),
the Administrator has determined that it
is necessary to include in today’s action
criteria for priority toxic pollutants,
which are not covered by the NTR, as
amended, or by the State through EPA-
approved site-specific criteria, for
waters of the United States in the State
of California.

4. State-Adopted, Site-Specific Criteria
for Priority Toxic Pollutants

The State has the discretion to
develop site-specific criteria when
appropriate e.g., when statewide criteria
appear over-or under-protective of
designated uses. Periodically, the State
through its RWQCBs will adopt site-
specific criteria for priority toxic
pollutants within respective Basin
Plans. These criteria are intended to be
effective throughout the Basin or
throughout a designated water body.
Under California law, these criteria
must be publicly reviewed and
approved by the RWQCB, the SWRCB,
and the State’s Office of Administrative
Law (OAL). Once this adoption process
is complete, the criteria become State
law.

These criteria must be submitted to
the EPA Regional Administrator for
review and approval under CWA
section 303. These criteria are usually
submitted to EPA as part of a RWQCB
Basin Plan Amendment, after the
Amendment has been adopted under
the State’s process and has become State
law.

a. State-Adopted Site-Specific Criteria
Under EPA Review

The State of California has recently
reviewed and updated all of its RWQCB
Basin Plans. All of the Basin Plans have
completed the State review and
adoption process and have been
submitted to EPA for review and
approval. Some of the Basin Plans
contain site-specific criteria. In these
cases, the State-adopted site-specific
criteria are used for water quality
programs.

EPA has not yet concluded
consultation under the Endangered
Species Act with the U.S. Department of
Interior, Fish and Wildlife Service, and

the U.S. Department of Commerce,
National Marine Fisheries Service, on
EPA’s tentative approval/disapproval
actions on the RWQCB Basin Plans. In
this situation, the more stringent of the
two criteria (the State-adopted site-
specific criteria in the RWQCB Basin
Plans, or the Federal criteria in this final
rule), would be used for water quality
programs including the calculation of
water quality-based effluent criteria in
National Pollutant Discharge
Elimination System (NPDES) permits.

b. State-Adopted Site-Specific Criteria
With EPA Approval

In several cases, the EPA Regional
Administrator has already reviewed and
approved State-adopted site-specific
criteria within the State of California.
Several of these cases are discussed in
this section. All of the EPA approval
letters referenced in today’s preamble
are contained in the administrative
record for today’s rule.

Sacramento River: EPA has approved
site-specific acute criteria for copper,
cadmium and zinc in the Sacramento
River, upstream of Hamilton City, in the
Central Valley Region (RWQCB for the
Central Valley Region) of the State of
California. EPA approved these site-
specific criteria by letter dated August 7,
1985. Specifically, EPA approved for the
Sacramento River (and tributaries)
above Hamilton City, a copper criterion
of 5.6 μg/l (maximum), a zinc criterion
of 16 μg/l (maximum) and a cadmium
criterion of 0.22 μg/l (maximum), all in
the dissolved form using a hardness of
40 mg/l as CaCO3. (These criteria were
actually adopted by the State and
approved by EPA as equations which
vary with hardness.) These ‘‘maximum’’
criteria correspond to acute criteria in
today’s final rule. Therefore, Federal
acute criteria for copper, cadmium, and
zinc for the Sacramento River (and
tributaries) above Hamilton City are not
necessary to protect the designated uses
and are not included in the final rule.
However, the EPA Administrator is
making a finding that it is necessary to
include chronic criteria for copper,
cadmium and zinc for the Sacramento
River (and tributaries) above Hamilton
City, as part of the statewide criteria
promulgated in today’s final rule.

San Joaquin River: The selenium
criteria in this rule are not applicable to
portions of the San Joaquin River, in the
Central Valley Region, because selenium
criteria have been either previously
approved by EPA or previously
promulgated by EPA as part of the NTR.
EPA approved and disapproved State-
adopted site-specific selenium criteria
in portions of the San Joaquin River, in
the Central Valley Region of the State of

California (RWQCB for the Central
Valley Region). EPA’s determination on
these site-specific criteria is contained
in a letter dated April 13, 1990.

Specifically, EPA approved for the
San Joaquin River, mouth of Merced
River to Vernalis, an aquatic life
selenium criterion of 12 μg/l (maximum
with the understanding that the
instantaneous maximum concentration
may not exceed the objective more than
once every three years). Today’s final
rule does not affect this Federally-
approved, State-adopted site-specific
acute criterion, and it remains in effect
for the San Joaquin River, mouth of
Merced River to Vernalis. Therefore, an
acute criterion for selenium in the San
Joaquin River, mouth of Merced River to
Vernalis is not necessary to protect the
designated use and thus is not included
in this final rule.

By letter dated April 13, 1990, EPA
also approved for the San Joaquin River,
mouth of Merced River to Vernalis, a
State-adopted site-specific aquatic life
selenium criterion of 5 μg/l (monthly
mean); however, EPA disapproved a
State-adopted site-specific selenium
criterion of 8 μg/l (monthly mean—
critical year only) for these waters.
Subsequently, EPA promulgated a
chronic selenium criterion of 5 μg/l (4
day average) for waters of the San
Joaquin River from the mouth of the
Merced River to Vernalis in the NTR.
This chronic criterion applies to all
water quality programs concerning the
San Joaquin River, mouth of Merced
River to Vernalis. Today’s final rule
does not affect the Federally-
promulgated chronic selenium criterion
of 5 μg/l (4 day average) set forth in the
NTR. This previously Federally-
promulgated criterion remains in effect
for the San Joaquin River, mouth of
Merced River to Vernalis.

Grassland Water District, San Luis
National Wildlife Refuge, and Los Banos
State Wildlife Refuge: EPA approved for
the Grassland Water District, San Luis
National Wildlife Refuge, and Los Banos
State Wildlife Refuge, a State-adopted
site-specific aquatic life selenium
criterion of 2 μg/l (monthly mean) by
letter dated April 13, 1990. This
Federally-approved, State-adopted site-
specific chronic criterion remains in
effect for the Grassland Water District,
San Luis National Wildlife Refuge and
Los Banos State Wildlife Refuge.
Therefore it is not necessary to include
in today’s final rule, a chronic criterion
for selenium for the Grassland Water
District, San Luis National Wildlife
Refuge and Los Banos State Wildlife
Refuge, and thus, it is not included in
this final rule.
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San Francisco Regional Board Basin
Plan of 1986: EPA approved several
priority toxic pollutant objectives (CWA
criteria) that were contained in the1986
San Francisco Regional Board Basin
Plan, as amended by SWRCB Resolution
Numbers 87–49, 87–82 and 87–92, by
letters dated September 2, 1987 and
December 24, 1987. This Basin Plan, the
SWRCB Resolutions, and the EPA
approval letters are contained in the
administrative record for this
rulemaking. It is not necessary to
include these criteria for priority toxic
pollutants that are contained in the San
Francisco Regional Board’s 1986 Basin
Plan as amended, and approved by EPA.
Priority pollutants in this situation are
footnoted in the matrix at 131.38(b)(1)
with footnote ‘‘b.’’ Where gaps exist in
the State adoption and EPA approval of
priority toxic pollutant objectives, the
criteria in today’s rule apply.

EPA is assigning ‘‘human health,
water and organism consumption’’
criteria to waters with the States’
municipal or ‘‘MUN’’ beneficial use
designation in the Basin Plan. Also,
some pollutants regulated through the
Basin Plan have different averaging
periods, e.g., one hour as compared with
the rule’s ‘‘short-term.’’ However, where
classes of chemicals, such as
polynuclear aromatic hydrocarbons, or
PAHs, and phenols, are regulated
through the Basin Plan, but not specific
chemicals within the category, specific
chemicals within the category are
regulated by today’s rule.

E. Rationale and Approach for
Developing the Final Rule

This section explains EPA’s legal
basis for today’s final rule, and
discusses EPA’s general approach for
developing the specific requirements for
the State of California.

1. Legal Basis
CWA section 303(c) specifies that

adoption of water quality standards is
primarily the responsibility of the
States. However, CWA section 303(c)
also describes a role for the Federal
government to oversee State actions to
ensure compliance with CWA
requirements. If EPA’s review of the
States’ standards finds flaws or
omissions, then the CWA authorizes
EPA to correct the deficiencies (see
CWA section 303(c)(4)). This water
quality standards promulgation
authority has been used by EPA to issue
final rules on several separate occasions,
including the NTR, as amended, which
promulgated criteria similar to those
included here for a number of States.
These actions have addressed both
insufficiently protective State criteria

and/or designated uses and failure to
adopt needed criteria. Thus, today’s
action is not unique.

The CWA in section 303(c)(4)
provides two bases for promulgation of
Federal water quality standards. The
first basis, in paragraph (A), applies
when a State submits new or revised
standards that EPA determines are not
consistent with the applicable
requirements of the CWA. If, after EPA’s
disapproval, the State does not amend
its rules so as to be consistent with the
CWA, EPA is to promptly propose
appropriate Federal water quality
standards for that State. The second
basis for an EPA action is in paragraph
(B), which provides that EPA shall
promptly initiate promulgation ‘‘* * *
in any case where the Administrator
determines that a revised or new
standard is necessary to meet the
requirements of this Act.’’ EPA is using
section 303(c)(4)(B) as the legal basis for
today’s final rule.

As discussed in the preamble to the
NTR, the Administrator’s determination
under CWA section 303(c)(4) that
criteria are necessary to meet the
requirements of the Act could be
supported in several ways. Consistent
with EPA’s approach in the NTR, EPA
interprets section 303(c)(2)(B) of the
CWA to allow EPA to act where the
State has not succeeded in establishing
numeric water quality standards for
toxic pollutants. This inaction can be
the basis for the Administrator’s
determination under section 303(c)(4)
that new or revised criteria are
necessary to ensure designated uses are
protected.

EPA does not believe that it is
necessary to support the criteria in
today’s rule on a pollutant-specific,
water body-by-water-body basis. For
EPA to undertake an effort to conduct
research and studies of each stream
segment or water body across the State
of California to demonstrate that for
each toxic pollutant for which EPA has
issued CWA section 304(a) criteria
guidance there is a ‘‘discharge or
presence’’ of that pollutant which could
reasonably ‘‘be expected to interfere
with’’ the designated use would impose
an enormous administrative burden and
would be contrary to the statutory
directive for swift action manifested by
the 1987 addition of section 303(c)(2)(B)
to the CWA. Moreover, because these
criteria are ambient criteria that define
attainment of the designated uses, their
application to all water bodies will
result in additional controls on
dischargers only where necessary to
protect the designated uses.

EPA’s interpretation of section
303(c)(2)(B) is supported by the

language of the provision, the statutory
framework and purpose of section 303,
and the legislative history. In adding
section 303(c)(2)(B) to the CWA,
Congress understood the existing
requirements in section 303(c)(1) for
States to conduct triennial reviews of
their water quality standards and submit
the results of those reviews to EPA and
in section 303(c)(4)(B) for promulgation.
CWA section 303(c) includes numerous
deadlines and section 303(c)(4) directs
the Administrator to act ‘‘promptly’’
where the Administrator determines
that a revised or new standard is
necessary to meet the requirements of
the Act. Congress, by linking section
303(c)(2)(B) to the section 303(c)(1)
three-year review period, gave States a
last chance to correct this deficiency on
their own. The legislative history of the
provision demonstrates that chief
Senate sponsors, including Senators
Stafford, Chaffee and others wanted the
provision to eliminate State and EPA
delays and force quick action. Thus, to
interpret CWA section 303(c)(2)(B) and
(c)(4) to require such a cumbersome
pollutant specific effort on each stream
segment would essentially render
section 303(c)(2)(B) meaningless. The
provision and its legislative background
indicate that the Administrator’s
determination to invoke section
303(c)(4)(B) authority can be met by the
Administrator making a generic finding
of inaction by the State without the
need to develop pollutant specific data
for individual stream segments. Finally,
the reference in section 303(c)(2)(B) to
section 304(a) criteria suggests that
section 304(a) criteria serve as default
criteria; that once EPA has issued them,
States were to adopt numeric criteria for
those pollutants based on the 304(a)
criteria, unless they had other
scientifically defensible criteria. EPA
also notes that this rule follows the
approach EPA took nationally in
promulgating the NTR for States that
failed to comply with CWA section
303(c)(2)(B). 57 FR 60848, December 22,
1992. EPA incorporates the discussion
in the NTR preamble as part of this
rulemaking record.

This determination is supported by
information in the rulemaking record
showing the discharge or presence of
priority toxic pollutants throughout the
State. While this data is not necessarily
complete, it constitutes a strong record
supporting the need for numeric criteria
for priority toxic pollutants with section
304(a) criteria guidance where the State
does not have numeric criteria.

Today’s final rule would not impose
any undue or inappropriate burden on
the State of California or its dischargers.
It merely puts in place numeric criteria
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for toxic pollutants that are already used
in other States in implementing CWA
programs. Under this rulemaking, the
State of California retains the ability to
adopt alternative water quality criteria
simply by completing its criteria
adoption process. Upon EPA approval
of those criteria, EPA will initiate action
to stay the Federally-promulgated
criteria and subsequently withdraw
them.

2. Approach for Developing This Rule

In summary, EPA developed the
criteria promulgated in today’s final rule
as follows. Where EPA promulgated
criteria for California in the NTR, EPA
has not acted to amend the criteria in
the NTR. Where criteria for California
were not included in the NTR, EPA
used section 304(a) National criteria
guidance documents as a starting point
for the criteria promulgated in this rule.
EPA then determined whether new
information since the development of
the national criteria guidance
documents warranted any changes. New
information came primarily from two
sources. For human health criteria, new
or revised risk reference doses and
cancer potency factors on EPA’s
Integrated Risk Information System
(IRIS) as of October 1996 form the basis
for criteria values (see also 63 FR
68354). For aquatic life criteria, updated
data sets resulting in revised criteria
maximum concentrations (CMCs) and
criteria continuous concentrations
(CCCs) formed the basis for differences
from the national criteria guidance
documents. Both of these types of
changes are discussed in more detail in
the following sections. This revised
information was used to develop the
water quality criteria promulgated here
for the State of California.

F. Derivation of Criteria

1. Section 304(a) Criteria Guidance
Process

Under CWA section 304(a), EPA has
developed methodologies and specific
criteria guidance to protect aquatic life
and human health. These methodologies
are intended to provide protection for
all surface waters on a national basis.
The methodologies have been subject to
public review, as have the individual
criteria guidance documents.
Additionally, the methodologies have
been reviewed by EPA’s Science
Advisory Board (SAB) of external
experts.

EPA has included in the record of this
rule the aquatic life methodology as
described in ‘‘Appendix B—Guidelines
for Deriving Water Quality Criteria for
the Protection of Aquatic Life and Its

Uses’’ to the ‘‘Water Quality Criteria
Documents; Availability’’ (45 FR 79341,
November 28, 1980) as amended by the
‘‘Summary of Revisions to Guidelines
for Deriving Numerical National Water
Quality Criteria for the Protection of
Aquatic Organisms and Their Uses’’ (50
FR 30792, July 29, 1985). (Note:
Throughout the remainder of this
preamble, this reference is described as
the 1985 Guidelines. Any page number
references are to the actual guidance
document, not the notice of availability
in the Federal Register. A copy of the
1985 Guidelines is available through the
National Technical Information Service
(PB85–227049), is in the administrative
record for this rule, and is abstracted in
Appendix A of Quality Criteria for
Water, 1986.) EPA has also included in
the administrative record of this rule the
human health methodology as described
in ‘‘Appendix C—Guidelines and
Methodology Used in the Preparation of
Health Effects Assessment Chapters of
the Consent Decree Water Criteria
Documents’’ (45 FR 79347, November
28, 1980). (Note: Throughout the
remainder of this preamble, this
reference is described as the Human
Health Guidelines or the 1980
Guidelines.) EPA also recommends that
the following be reviewed: ‘‘Appendix
D—Response to Comments on
Guidelines for Deriving Water Quality
Criteria for the Protection of Aquatic
Life and Its Uses,’’ (45 FR 79357,
November 28, 1980); ‘‘Appendix E—
Responses to Public Comments on the
Human Health Effects Methodology for
Deriving Ambient Water Quality
Criteria’’ (45 FR 79368, November 28,
1980); and ‘‘Appendix B—Response to
Comments on Guidelines for Deriving
Numerical National Water Quality
Criteria for the Protection of Aquatic
Organisms and Their Uses’’ (50 FR
30793, July 29, 1985). EPA placed into
the administrative record for this
rulemaking the most current individual
criteria guidance for the priority toxic
pollutants included in today’s rule.
(Note: All references to appendices are
to the associated Federal Register
publication.)

EPA received many comments related
to the issue of what criteria should
apply in the CTR if the CWA section
304(a) criteria guidance is undergoing
re-evaluation, or if new data are
developed that may affect a
recommended criterion. As science is
always evolving, EPA is faced with the
challenge of promulgating criteria that
reflect the best science and sound
science. EPA addressed this challenge
in some detail in its Federal Register
notice that contained the Agency’s

current section 304(a) criteria guidance
(63 FR 68335, December 10, 1998).
There, EPA articulated its policy,
reiterated here, that the existing criteria
guidance represent the Agency’s best
assessment until such time as EPA’s re-
evaluation of a criteria guidance value
for a particular chemical is complete.
The reason for this is that both EPA’s
human health criteria guidance and
aquatic life criteria guidance are
developed taking into account
numerous variables. For example, for
human health criteria guidance, EPA
evaluates many diverse toxicity studies,
whose results feed into a reference dose
or cancer potency estimate that, along
with a number of exposure factors and
determination of risk level, results in a
guidance criterion. For aquatic life, EPA
evaluates many diverse aquatic toxicity
studies to determine chronic and acute
toxicity taking into account how other
factors (such as pH, temperature or
hardness) affect toxicity. EPA also, to
the extent possible, addresses
bioaccumulation or bioconcentration.
EPA then uses this toxicity information
along with exposure information to
determine the guidance criterion.
Importantly, EPA subjects such
evaluation to peer review and/or public
comment.

For these reasons, EPA generally does
not make a change to the 304(a) criteria
guidance based on a partial picture of
the evolving science. This makes sense,
because to address one piece of new
data without looking at all relevant data
is less efficient and results in regulatory
impacts that may go back and forth,
when in the end, the criteria guidance
value does not change that much.
Certain new changes, however, do
warrant change in criteria guidance,
such as a change in a value in EPA’s
Integrated Risk Information System
(IRIS) because it represents the Agency
consensus about human health impacts.
These changes are sufficiently examined
across the Agency such that EPA
believes they can be incorporated into
EPA’s water quality criteria guidance.
EPA has followed this approach in the
CTR. Included in the administrative
record for today’s rule is a document
entitled ‘‘Status of Clean Water Act
Section 304(a) Criteria’’ which further
explains EPA’s policy on managing
change to criteria guidance.

2. Aquatic Life Criteria
Aquatic life criteria may be expressed

in numeric or narrative form. EPA’s
1985 Guidelines describe an objective,
internally consistent and appropriate
way of deriving chemical-specific,
numeric water quality criteria for the
protection of the presence of, as well as
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the uses of, both fresh and salt water
aquatic organisms.

An aquatic life criterion derived using
EPA’s CWA section 304(a) method
‘‘might be thought of as an estimate of
the highest concentration of a substance
in water which does not present a
significant risk to the aquatic organisms
in the water and their uses.’’ (45 FR
79341.) EPA’s guidelines are designed to
derive criteria that protect aquatic
communities. EPA’s 1985 Guidelines
attempt to provide a reasonable and
adequate amount of protection with
only a small possibility of substantial
overprotection or underprotection. As
discussed in detail below, there are
several individual factors which may
make the criteria somewhat
overprotective or underprotective. The
approach EPA is using is believed to be
as well balanced as possible, given the
state of the science.

Numerical aquatic life criteria derived
using EPA’s 1985 Guidelines are
expressed as short-term and long-term
averages, rather than one number, in
order that the criterion more accurately
reflect toxicological and practical
realities. The combination of a criterion
maximum concentration (CMC), a short-
term concentration limit, and a criterion
continuous concentration (CCC), a four-
day average concentration limit, are
designed to provide protection of
aquatic life and its uses from acute and
chronic toxicity to animals and plants,
without being as restrictive as a one-
number criterion would have to be
(1985 Guidelines, pages 4 & 5). The
terms CMC and CCC are the formal
names for the two (acute and chronic)
values of a criterion for a pollutant;
however, this document will also use
the informal synonyms acute criterion
and chronic criterion.

The two-number criteria are intended
to identify average pollutant
concentrations which will produce
water quality generally suited to
maintenance of aquatic life and
designated uses while restricting the
duration of excursions over the average
so that total exposures will not cause
unacceptable adverse effects. Merely
specifying an average value over a time
period may be insufficient unless the
time period is short, because excursions
higher than the average may kill or
cause substantial damage in short
periods.

A minimum data set of eight specified
families is recommended for criteria
development (details are given in the
1985 Guidelines, page 22). The eight
specific families are intended to be
representative of a wide spectrum of
aquatic life. For this reason it is not
necessary that the specific organisms

tested be actually present in the water
body. EPA’s application of its guidelines
to develop the criteria matrix in this
rule is judged by the Agency to be
appropriate for all waters of the United
States (U.S.), and to all ecosystems
(1985 Guidelines, page 4) including
those waters of the U.S. and ecosystems
in the State of California.

Fresh water and salt water (including
both estuarine and marine waters) have
different chemical compositions, and
freshwater and saltwater species often
do not inhabit the same water. To
provide additional accuracy, criteria are
developed for fresh water and for salt
water.

For this rule, EPA updated freshwater
aquatic life criteria contained in CWA
section 304(a) criteria guidance first
published in the early 1980’s and later
modified in the NTR, as amended, for
the following ten pollutants: arsenic,
cadmium, chromium (VI), copper,
dieldrin, endrin, lindane (gamma BHC),
nickel, pentachlorophenol, and zinc.
The updates used as the basis for this
rule are explained in a technical support
document entitled, 1995 Updates: Water
Quality Criteria Documents for the
Protection of Aquatic Life in Ambient
Water (U.S. EPA–820–B–96–001,
September 1996), available in the
administrative record to this
rulemaking; this document presents the
derivation of each of the final CMCs and
CCCs and the toxicity studies from
which the updated freshwater criteria
for the ten pollutants were derived.

The polychlorinated biphenyls (PCB)
criteria in the criteria matrix for this
rule differs from that in the NTR, as
amended; for this rule, the criteria are
expressed as the sum of seven aroclors,
while for the NTR, as amended, the
criteria are expressed for each of seven
aroclors. The aquatic life criteria for
PCBs in the CTR are based on the
criteria contained in the 1980 criteria
guidance document for PCBs which is
included in the administrative record
for this rule. This criteria document
explains the derivation of aquatic life
criteria based on total PCBs. For more
information see the Response to
Comments document for this rule.
Today’s chronic aquatic life criteria for
PCBs are based on a final residue value
(FRV). In EPA’s guidelines for deriving
aquatic life criteria, an FRV-based
criterion is intended to prevent
concentrations of pollutants in
commercially or recreationally
important aquatic species from affecting
the marketability of those species or
affecting the wildlife that consume
aquatic life.

The proposed CTR included an
updated freshwater and saltwater

aquatic life criteria for mercury. In
today’s final rule, EPA has reserved the
mercury criteria for freshwater and
saltwater aquatic life, but is
promulgating human health criteria for
mercury for all surface waters in
California. In some instances, the
human health mercury criteria included
in today’s final rule may not protect
some aquatic species or threatened or
endangered species. In such instances,
more stringent mercury limits may be
determined and implemented through
use of the State’s narrative criterion. The
reasons for reserving the mercury
aquatic life numbers are explained in
further detail in Section L, Endangered
Species Act.

a. Freshwater Acute Selenium Criterion
EPA proposed a different freshwater

acute aquatic life criterion for selenium
for this rule than was promulgated in
the NTR, as amended. EPA’s proposed
action was consistent with EPA’s
proposed selenium criterion maximum
concentration for the Water Quality
Guidance for the Great Lakes System (61
FR 58444, November 14, 1996). This
proposal took into account data showing
that selenium’s two most prevalent
oxidation states, selenite and selenate,
present differing potentials for aquatic
toxicity, as well as new data which
indicated that various forms of selenium
are additive. Additivity increases the
toxicity of mixtures of different forms of
the pollutant. The proposed approach
produces a different selenium acute
criterion concentration, or CMC,
depending upon the relative proportions
of selenite, selenate, and other forms of
selenium that are present.

The preamble to the August 5, 1997,
proposed rule provided a lengthy
discussion of this proposed criterion for
the State of California. See 62 FR
42160–42208. EPA incorporates that
discussion here as part of this
rulemaking record. In 1996, a similar
discussion was included in the
proposed rule for the Great Lakes
System. Commenters questioned several
aspects of the Great Lakes proposal. EPA
is continuing to respond to those
comments, and to follow up with
additional literature review and toxicity
testing. In addition, the U.S. FWS and
U.S. NMFS (collectively, the Services)
are concerned that EPA’s proposed
criterion may not be sufficiently
protective of certain threatened and
endangered species in California.
Because the Services believe there is a
lack of data to show for certain that the
proposed criterion would not affect
threatened and endangered species, the
Services prefer that EPA further
investigate the protectiveness of the
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criterion before finalizing the proposed
criterion. Therefore, EPA is not
promulgating a final acute freshwater
selenium criterion at this time.

b. Dissolved Metals Criteria
In December of 1992, in the NTR, EPA

promulgated water quality criteria for
several States that had failed to meet the
requirements of CWA section
303(c)(2)(B). Included among the water
quality criteria promulgated were
numeric criteria for the protection of
aquatic life for 11 metals: arsenic,
cadmium, chromium (III), chromium
(VI), copper, lead, mercury, nickel,
selenium, silver and zinc. Criteria for
two metals applied to the State of
California: chromium III and selenium.

The Agency received extensive public
comment during the development of the
NTR regarding the most appropriate
approach for expressing the aquatic life
metals criteria. The principal issue was
the correlation between metals that are
measured and metals that are
bioavailable and toxic to aquatic life. It
is now the Agency’s policy that the use
of dissolved metal to set and measure
compliance with aquatic life water
quality standards is the recommended
approach, because dissolved metal more
closely approximates the bioavailable
fraction of the metal in the water
column than does total recoverable
metal.

Since EPA’s previous aquatic life
criteria guidance had been expressed as
total recoverable metal, to express the
criteria as dissolved, conversion factors
were developed to account for the
possible presence of particulate metal in
the laboratory toxicity tests used to
develop the total recoverable criteria.
EPA included a set of recommended
freshwater conversion factors with its
Metals Policy (see Office of Water Policy
and Technical Guidance on
Interpretation and Implementation of
Aquatic Life Metals Criteria, Martha G.
Prothro, Acting Assistant Administrator
for Water, October 1, 1993). Based on
additional laboratory evaluations that
simulated the original toxicity tests,
EPA refined the procedures used to
develop freshwater conversion factors
for aquatic life criteria. These new
conversion factors were made available
for public review and comment in the
amendments to the NTR on May 4,
1995, at 60 FR 22229. They are also
contained in today’s rule at 40 CFR
131.38(b)(2).

The preamble to the August 5, 1997,
proposed rule provided a more detailed
discussion of EPA’s metals policy
concerning the aquatic life water quality
criteria for the State of California. See 62
FR 42160–42208. EPA incorporates that

discussion here as part of this
rulemaking record. Many commenters
strongly supported the Agency’s policy
on dissolved metals aquatic life criteria.
A few commenters expressed an
opinion that the metals policy may not
provide criteria that are adequately
protective of aquatic or other species.
Responses to those comments are
contained in a memo to the CTR record
entitled ‘‘Discussion of the Use of
Dissolved Metals in the CTR’’ (February
1, 2000, Jeanette Wiltse) and EPA’s
response to comments document which
are both contained in the administrative
record for the final rule.

Calculation of Aquatic Life Dissolved
Metals Criteria: Metals criteria values
for aquatic life in today’s rule in the
matrix at 131.38(b)(1) are shown as
dissolved metal. These criteria have
been calculated in one of two ways. For
freshwater metals criteria that are
hardness-dependent, the metals criteria
value is calculated separately for each
hardness using the table at 40 CFR
131.38(b)(2). (The hardness-dependent
freshwater values presented in the
matrix at 40 CFR 131.38(b)(1) have been
calculated using a hardness of 100 mg/
l as CaCO3 for illustrative purposes
only.) The hardness-dependent criteria
are then multiplied by the appropriate
conversion factors in the table at 40 CFR
131.38(b)(2). Saltwater and freshwater
metals criteria that are not hardness-
dependent are calculated by taking the
total recoverable criteria values (from
EPA’s national section 304(a) criteria
guidance, as updated and described in
section F.2.a.) before rounding, and
multiplying them by the appropriate
conversion factors. The final dissolved
metals criteria values, as they appear in
the matrix at 40 CFR 131.38(b)(1), are
rounded to two significant figures.

Translators for Dissolved to Total
Recoverable Metals Limits: EPA’s
National Pollutant Discharge
Elimination System (NPDES)
regulations require that limits for metals
in permits be stated as total recoverable
in most cases (see 40 CFR 122.45(c))
except when an effluent guideline
specifies the limitation in another form
of the metal, the approved analytical
methods measure only dissolved metal,
or the permit writer expresses a metal’s
limit in another form (e.g., dissolved,
specific valence, or total) when required
to carry out provisions of the CWA. This
is because the chemical conditions in
ambient waters frequently differ
substantially from those in the effluent
and these differences result in changes
in the partitioning between dissolved
and absorbed forms of the metal. This
means that if effluent limits were
expressed in the dissolved form,

additional particulate metal could
dissolve in the receiving water causing
the criteria to be exceeded. Expressing
criteria as dissolved metal requires
translation between different metal
forms in the calculation of the permit
limit so that a total recoverable permit
limit can be established that will
achieve water quality standards. Thus, it
is important that permitting authorities
and other authorities have the ability to
translate between dissolved metal in
ambient waters and total recoverable
metal in effluent.

EPA has completed guidance on the
use of translators to convert from
dissolved metals criteria to total
recoverable permit limits. The
document, The Metals Translator:
Guidance for Calculating a Total
Recoverable Permit Limit From a
Dissolved Criterion (EPA 823–B–96–
007, June 1996), is included in the
administrative record for today’s rule.
This technical guidance examines how
to develop a metals translator which is
defined as the fraction of total
recoverable metal in the downstream
water that is dissolved, i.e., the
dissolved metal concentration divided
by the total recoverable metal
concentration. A translator may take one
of three forms: (1) It may be assumed to
be equivalent to the criteria guidance
conversion factors; (2) it may be
developed directly as the ratio of
dissolved to total recoverable metal; and
(3) it may be developed through the use
of a partition coefficient that is
functionally related to the number of
metal binding sites on the adsorbent in
the water column (e.g., concentrations
of total suspended solids or TSS). This
guidance document discusses these
three forms of translators, as well as
field study designs, data generation and
analysis, and site-specific study plans to
generate site-specific translators.

California Regional Water Quality
Control Boards may use any of these
methods in developing water quality-
based permit limits to meet water
quality standards based on dissolved
metals criteria. EPA encourages the
State to adopt a statewide policy on the
use of translators so that the most
appropriate method or methods are used
consistently within California.

c. Application of Metals Criteria
In selecting an approach for

implementing the metals criteria, the
principal issue is the correlation
between metals that are measured and
metals that are biologically available
and toxic. In order to assure that the
metals criteria are appropriate for the
chemical conditions under which they
are applied, EPA is providing for the
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adjustment of the criteria through
application of the ‘‘water-effect ratio’’
procedure. EPA notes that performing
the testing to use a site-specific water-
effect ratio is optional on the part of the
State.

In the NTR, as amended, EPA
identified the water-effect ratio (WER)
procedure as a method for optional site-
specific criteria development for certain
metals. The WER approach compares
bioavailability and toxicity of a specific
pollutant in receiving waters and in
laboratory waters. A WER is an
appropriate measure of the toxicity of a
material obtained in a site water divided
by the same measure of the toxicity of
the same material obtained
simultaneously in a laboratory dilution
water.

On February 22, 1994, EPA issued
Interim Guidance on the Determination
and Use of the Water-Effect Ratios for
Metals (EPA 823-B–94–001) now
incorporated into the updated Second
Edition of the Water Quality Standards
Handbook, Appendix L. A copy of the
Handbook is contained in the
administrative record for today’s rule. In
accordance with the WER guidance and
where application of the WER is
deemed appropriate, EPA strongly
encourages the application of the WER
on a watershed or water body basis as
part of a water quality criteria in
California as opposed to the application
on a discharger-by-discharger basis
through individual NPDES permits.
This approach is technically sound and
an efficient use of resources. However,
discharger specific WERs for individual
NPDES permit limits are possible and
potentially efficient where the NPDES
discharger is the only point source
discharger to a specific water body.

The rule requires a default WER value
of 1.0 which will be assumed, if no site-
specific WER is determined. To use a
WER other than the default of 1.0, the
rule requires that the WER must be
determined as set forth in EPA’s WER
guidance or by another scientifically
defensible method that has been
adopted by the State as part of its water
quality standards program and approved
by EPA.

The WER is a more comprehensive
mechanism for addressing
bioavailability issues than simply
expressing the criteria in terms of
dissolved metal. Consequently,
expressing the criteria in terms of
dissolved metal, as done in today’s rule
for California, does not completely
eliminate the utility of the WER. This is
particularly true for copper, a metal that
forms reduced-toxicity complexes with
dissolved organic matter.

The Interim Guidance on
Determination and Use of Water-Effect
Ratios for Metals explains the
relationship between WERs for
dissolved criteria and WERs for total
recoverable criteria. Dissolved
measurements are to be used in the site-
specific toxicity testing underlying the
WERs for dissolved criteria. Because
WERs for dissolved criteria generally are
little affected by elevated particulate
concentrations, EPA expects those
WERs to be somewhat less than WERs
for total recoverable criteria in such
situations. Nevertheless, after the site-
specific ratio of dissolved to total metal
has been taken into account, EPA
expects a permit limit derived using a
WER for a dissolved criterion to be
similar to the permit limit that would be
derived from the WER for the
corresponding total recoverable
criterion.

d. Saltwater Copper Criteria
The saltwater copper criteria for

aquatic life in today’s rule are 4.8 μg/l
(CMC) and 3.1 μg/l (CCC) in the
dissolved form. These criteria reflect
new data including data collected from
studies for the New York/New Jersey
Harbor and the San Francisco Bay
indicating a need to revise the former
copper 304(a) criteria guidance
document to reflect a change in the
saltwater CMC and CCC aquatic life
values. These data also reflect a
comprehensive literature search
resulting in added toxicity test data for
seven new species to the database for
the saltwater copper criteria. EPA
believes these new data have national
implications and the national criteria
guidance now contains a CMC of 4.8 μg/
l dissolved and a CCC of 3.1 μg/l
dissolved. In the amendments to the
NTR, EPA noticed the availability of
data to support these changes to the
NTR, and solicited comments. The data
can be found in the draft document
entitled, Ambient Water Quality
Criteria—Copper, Addendum 1995. This
document is available from the Office of
Water Resource Center and is available
for review in the administrative record
for today’s rule.

e. Chronic Averaging Period
In establishing water quality criteria,

EPA generally recommends an
‘‘averaging period’’ which reflects the
duration of exposure required to elicit
effects in individual organisms (TSD,
Appendix D–2). The criteria continuous
concentration, or CCC, is intended to be
the highest concentration that could be
maintained indefinitely in a water body
without causing an unacceptable effect
on the aquatic community or its uses

(TSD, Appendix D–1). As aquatic
organisms do not generally experience
steady exposure, but rather fluctuating
exposures to pollutants, and because
aquatic organisms can generally tolerate
higher concentrations of pollutants over
a shorter periods of time, EPA expects
that the concentration of a pollutant can
exceed the CCC without causing an
unacceptable effect if (a) the magnitude
and duration of exceedences are
appropriately limited and (b) there are
compensating periods of time during
which the concentration is below the
CCC. This is done by specifying a
duration of an ‘‘averaging period’’ over
which the average concentration should
not exceed the CCC more often than
specified by the frequency (TSD,
Appendix D–1).

EPA is promulgating a 4-day
averaging period for chronic criteria,
which means that measured or
predicted ambient pollutant
concentrations should be averaged over
a 4-day period to determine attainment
of chronic criteria. The State may apply
to EPA for approval of an alternative
averaging period. To do so, the State
must submit to EPA the basis for such
alternative averaging period.

The most important consideration for
setting an appropriate averaging period
is the length of time that sensitive
organisms can tolerate exposure to a
pollutant at levels exceeding a criterion
without showing adverse effects on
survival, growth, or reproduction. EPA
believes that the chronic averaging
period must be shorter than the duration
of the chronic tests on which the CCC
is based, since, in some cases, effects are
elicited before exposure of the entire
duration. Most of the toxicity tests used
to establish the chronic criteria are
conducted using steady exposure to
toxicants for a least 28 days (TSD, page
35). Some chronic tests, however, are
much shorter than this (TSD, Appendix
D–2). EPA selected the 4-day averaging
period based on the shortest duration in
which chronic test effects are sometimes
observed for certain species and
toxicants. In addition, EPA believes that
the results of some chronic tests are due
to an acute effect on a sensitive life stage
that occurs some time during the test,
rather than being caused by long-term
stress or long-term accumulation of the
test material in the organisms.

Additional discussion of the rationale
for the 4-day averaging period is
contained in Appendix D of the TSD.
Balancing all of the above factors and
data, EPA believes that the 4-day
averaging period falls within the
scientifically reasonable range of values
for choice of the averaging period, and
is an appropriate length of time of
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pollutant exposure to ensure protection
of sensitive organisms.

EPA established a 4-day averaging
period in the NTR. In settlement of
litigation on the NTR, EPA stated that it
was ‘‘in the midst of conducting,
sponsoring, or planning research related
to the basis for and application of’’
water quality criteria and mentioned the
issue of averaging period. See Partial
Settlement Agreement in American
Forest and Paper Ass’n, Inc. et al. v.
U.S. EPA (Consolidated Case No. 93–
0694 (RMU), D.D.C.). EPA is re-
evaluating issues raised about averaging
periods and will, if appropriate, revise
the 1985 Guidelines.

EPA received public comment
relevant to the averaging period during
the comment period for the 1995
Amendments to the NTR (60 FR 22228,
May 4, 1995), although these public
comments did not address the chronic
averaging period separately from the
allowable excursion frequency and the
design flow. Comments recommended
that EPA use the 30Q5 design flow for
chronic criteria.

While EPA is undertaking analysis of
the chronic design conditions as part of
the revisions to the 1985 Guidelines,
EPA has not yet completed this work.
Until this work is complete, for the
reasons set forth in the TSD, EPA
continues to believe that the 4-day
chronic averaging period represents a
reasonable, defensible value for this
parameter.

EPA added language to the final rule
which will enable the State to adopt
alternative averaging periods and
frequencies and associated design flows
where appropriate. The State may apply
to EPA for approval of alternative
averaging periods and frequencies and
related design flows; the State must
submit the bases for any changes. Before
approving any change, EPA will publish
for public comment, a notice proposing
the changes.

f. Hardness

Freshwater aquatic life criteria for
certain metals are expressed as a
function of hardness because hardness
and/or water quality characteristics that
are usually correlated with hardness can
reduce or increase the toxicities of some
metals. Hardness is used as a surrogate
for a number of water quality
characteristics which affect the toxicity
of metals in a variety of ways. Increasing
hardness has the effect of decreasing the
toxicity of metals. Water quality criteria
to protect aquatic life may be calculated
at different concentrations of hardnesses
measured in milligrams per liter (mg/l)
as calcium carbonate (CaCO3).

Section 131.38(b)(2) of the final rule
presents the hardness-dependent
equations for freshwater metals criteria.
For example, using the equation for
zinc, the total recoverable CMCs at a
hardness of 10, 50, 100 or 200 mg/l as
CaCO3 are 17, 67, 120 and 220
micrograms per liter (μg/l), respectively.
Thus, the specific value in the table in
the regulatory text is for illustrative
purposes only. Most of the data used to
develop these hardness equations for
deriving aquatic life criteria for metals
were in the range of 25 mg/l to 400 mg/
l as CaCO3, and the formulas are
therefore most accurate in this range.
The majority of surface waters
nationwide and in California have a
hardness of less than 400 mg/l as
CaCO3.

In the past, EPA generally
recommended that 25 mg/l as CaCO3 be
used as a default hardness value in
deriving freshwater aquatic life criteria
for metals when the ambient (or actual)
hardness value is below 25 mg/l as
CaCO3. However, use of the approach
results in criteria that may not be fully
protective. Therefore, for waters with a
hardness of less than 25 mg/l as CaCO3,
criteria should be calculated using the
actual ambient hardness of the surface
water.

In the past, EPA generally
recommended that if the hardness was
over 400 mg/l, two options were
available: (1) Calculate the criterion
using a default WER of 1.0 and using a
hardness of 400 mg/l in the hardness
equation; or (2) calculate the criterion
using a WER and the actual ambient
hardness of the surface water in the
equation. Use of the second option is
expected to result in the level of
protection intended in the 1985
Guidelines whereas use of the first
option is thought to result in an even
more protective aquatic life criterion. At
high hardness there is an indication that
hardness and related inorganic water
quality characteristics do not have as
much of an effect on toxicity of metals
as they do at lower hardnesses. Related
water quality characteristics do not
correlate as well at higher hardnesses as
they do at lower hardnesses. Therefore,
if hardness is over 400 mg/l as CaCO3,
a hardness of 400 mg/l as CaCO3 should
be used with a default WER of 1.0;
alternatively, the WER and actual
hardness of the surface water may be
used.

EPA requested comments in the NTR
amendments on the use of actual
ambient hardness for calculating criteria
when the hardness is below 25 mg/l as
CaCO3, and when hardness is greater
than 400 mg/l as CaCO3. Most of the
comments received were in favor of

using the actual hardness with the use
of the water-effect ratio (1.0 unless
otherwise specified by the permitting
authority) when the hardness is greater
than 400 mg/l as CaCO3. A few
commenters did not want the water-
effect ratio to be mandatory in
calculating hardness, and other
commenters had concerns about being
responsible for deriving an appropriate
water-effect ratio. Overall, the
commenters were in favor of using the
actual hardness when calculating
hardness-dependent freshwater metals
criteria for hardness between 0–400 mg/
l as CaCO3. EPA took those comments
into account in promulgating today’s
rule.

A hardness equation is most accurate
when the relationships between
hardness and the other important
inorganic constituents, notably
alkalinity and pH, are nearly identical
in all of the dilution waters used in the
toxicity tests and in the surface waters
to which the equation is to be applied.
If an effluent raises hardness but not
alkalinity and/or pH, using the hardness
of the downstream water might provide
a lower level of protection than
intended by the 1985 guidelines. If it
appears that an effluent causes hardness
to be inconsistent with alkalinity and/or
pH, the intended level of protection will
usually be maintained or exceeded if
either (1) data are available to
demonstrate that alkalinity and/or pH
do not affect the toxicity of the metal,
or (2) the hardness used in the hardness
equation is the hardness of upstream
water that does not contain the effluent.
The level of protection intended by the
1985 guidelines can also be provided by
using the WER procedure.

In some cases, capping hardness at
400 mg/l might result in a level of
protection that is higher than that
intended by the 1985 guidelines, but
any such increase in the level of
protection can be overcome by use of
the WER procedure. For metals whose
criteria are expressed as hardness
equations, use of the WER procedure
will generally be intended to account for
effects of such water quality
characteristics as total organic carbon on
the toxicities of metals. The WER
procedure is equally useful for
accounting for any deviation from a
hardness equation in a site water.

3. Human Health Criteria
EPA’s CWA section 304(a) human

health criteria guidance provides
criteria recommendations to minimize
adverse human effects due to substances
in ambient water. EPA’s CWA section
304(a) criteria guidance for human
health are based on two types of
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toxicological endpoints: (1)
carcinogenicity and (2) systemic toxicity
(i.e., all other adverse effects other than
cancer). Thus, there are two procedures
for assessing these health effects: one for
carcinogens and one for non-
carcinogens.

If there are no data on how a chemical
agent causes cancer, EPA’s existing
human health guidelines assume that
carcinogenicity is a ‘‘non-threshold
phenomenon,’’ that is, there are no
‘‘safe’’ or ‘‘no-effect levels’’ because
even extremely small doses are assumed
to cause a finite increase in the
incidence of the effect (i.e., cancer).
Therefore, EPA’s water quality criteria
guidance for carcinogens are presented
as pollutant concentrations
corresponding to increases in the risk of
developing cancer. See Human Health
Guidelines at 45 FR 79347.

With existing criteria, pollutants that
do not manifest any apparent
carcinogenic effect in animal studies
(i.e., systemic toxicants), EPA assumes
that the pollutant has a threshold below
which no effect will be observed. This
assumption is based on the premise that
a physiological mechanism exists
within living organisms to avoid or
overcome the adverse effect of the
pollutant below the threshold
concentration.

Note: Recent changes in the Agency’s
cancer guidelines addressing these
assumptions are described in the Draft Water
Quality Criteria Methodology: Human
Health, 63 FR 43756, August 14, 1998.

The human health risks of a substance
cannot be determined with any degree
of confidence unless dose-response
relationships are quantified. Therefore,
a dose-response assessment is required
before a criterion can be calculated. The
dose-response assessment determines
the quantitative relationships between
the amount of exposure to a substance
and the onset of toxic injury or disease.
Data for determining dose-response
relationships are typically derived from
animal studies, or less frequently, from
epidemiological studies in exposed
populations.

The dose-response information
needed for carcinogens is an estimate of
the carcinogenic potency of the
compound. Carcinogenic potency is
defined here as a general term for a
chemical’s human cancer-causing
potential. This term is often used
loosely to refer to the more specific
carcinogenic or cancer slope factor
which is defined as an estimate of
carcinogenic potency derived from
animal studies or epidemiological data
of human exposure. It is based on
extrapolation from test exposures of
high doses over relatively short periods

of time to more realistic low doses over
a lifetime exposure period by use of
linear extrapolation models. The cancer
slope factor, q1*, is EPA’s estimate of
carcinogenic potency and is intended to
be a conservative upper bound estimate
(e.g. 95% upper bound confidence
limit).

For non-carcinogens, EPA uses the
reference dose (RfD) as the dose-
response parameter in calculating the
criteria. For non-carcinogens, oral RfD
assessments (hereinafter simply ‘‘RfDs’’)
are developed based on pollutant
concentrations that cause threshold
effects. The RfD is an estimate (with
uncertainty spanning perhaps an order
of magnitude) of a daily exposure to the
human population (including sensitive
subgroups) that is likely to be without
appreciable risk of deleterious effects
during a lifetime. See Human Health
Guidelines. The RfD was formerly
referred to as an ‘‘Acceptable Daily
Intake’’ or ADI. The RfD is useful as a
reference point for gauging the potential
effect of other doses. Doses that are less
than the RfD are not likely to be
associated with any health risks, and are
therefore less likely to be of regulatory
concern. As the frequency of exposures
exceeding the RfD increases and as the
size of the excess increases, the
probability increases that adverse effect
may be observed in a human
population. Nonetheless, a clear
conclusion cannot be categorically
drawn that all doses below the RfD are
‘‘acceptable’’ and that all doses in
excess of the RfD are ‘‘unacceptable.’’ In
extrapolating non-carcinogen animal
test data to humans to derive an RfD,
EPA divides either a No Observed-
Adverse Effect Level (NOAEL), Lowest
Observed Adverse Effect Level (LOAEL),
or other benchmark dose observed in
animal studies by an ‘‘uncertainty
factor’’ which is based on professional
judgment of toxicologists and typically
ranges from 10 to 10,000.

For CWA section 304(a) human health
criteria development, EPA typically
considers only exposures to a pollutant
that occur through the ingestion of
water and contaminated fish and
shellfish. Thus, the criteria are based on
an assessment of risks related to the
surface water exposure route only where
designated uses are drinking water and
fish and shellfish consumption.

The assumed exposure pathways in
calculating the criteria are the
consumption of 2 liters per day of water
at the criteria concentration and the
consumption of 6.5 grams per day of
fish and shellfish contaminated at a
level equal to the criteria concentration
but multiplied by a ‘‘bioconcentration
factor.’’ The use of fish and shellfish

consumption as an exposure factor
requires the quantification of pollutant
residues in the edible portions of the
ingested species.

Bioconcentration factors (BCFs) are
used to relate pollutant residues in
aquatic organisms to the pollutant
concentration in ambient waters. BCFs
are quantified by various procedures
depending on the lipid solubility of the
pollutant. For lipid soluble pollutants,
the average BCF is calculated from the
weighted average percent lipids in the
edible portions of fish and shellfish,
which is about 3%; or it is calculated
from theoretical considerations using
the octanol/water partition coefficient.
For non-lipid soluble compounds, the
BCF is determined empirically. The
assumed water consumption is taken
from the National Academy of Sciences
publication Drinking Water and Health
(1977). (Referenced in the Human
Health Guidelines.) This value is
appropriate as it includes a margin of
safety so that the general population is
protected. See also EPA’s discussion of
the 2.0 liters/day assumption at 61 FR
65183 (Dec. 11, 1996). The 6.5 grams per
day contaminated fish and shellfish
consumption value was equivalent to
the average per-capita consumption rate
of all (contaminated and non-
contaminated) freshwater and estuarine
fish and shellfish for the U.S.
population. See Human Health
Guidelines.

EPA assumes in calculating water
quality criteria that the exposed
individual is an average adult with body
weight of 70 kilograms. EPA assumes
6.5 grams per day of contaminated fish
and shellfish consumption and 2.0 liters
per day of contaminated drinking water
consumption for a 70 kilogram person
in calculating the criteria. Regarding
issues concerning criteria development
and differences in dose per kilogram of
body weight, RfDs are always derived
based on the most sensitive health effect
endpoint. Therefore, when that basis is
due to a chronic or lifetime health
effect, the exposure parameters assume
the exposed individual to be the average
adult, as indicated above.

In the absence of this final rule, there
may be particular risks to children. EPA
believes that children are protected by
the human health criteria contained in
this final rule. Children are protected
against other less sensitive adverse
health endpoints due to the
conservative way that the RfDs are
derived. An RfD is a public health
protective endpoint. It is an amount of
a chemical that can be consumed on a
daily basis for a lifetime without
expecting an adverse effect. RfDs are
based on sensitive health endpoints and
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are calculated to be protective for
sensitive human sub-populations
including children. If the basis of the
RfD was due to an acute or shorter-term
developmental effect, EPA uses
exposure parameters other than those
indicated above. Specifically, EPA uses
parameters most representative of the
population of concern (e.g., the health
criteria for nitrates based on infant
exposure parameters). For carcinogens,
the risk assessments are upper bound
one in a million (10¥6) lifetime risk
numbers. The risk to children is not
likely to exceed these upper bounds
estimates and may be zero at low doses.
The exposure assumptions for drinking
water and fish protect children because
they are conservative for infants and
children. EPA assumes 2 liters of
untreated surface water and 6.5 grams of
freshwater and estuarine fish are
consumed each day. EPA believes the
adult fish consumption assumption is
conservative for children because
children generally consume marine fish
not freshwater and estuarine.

EPA has a process to develop a
scientific consensus on oral reference
dose assessments and carcinogenicity
assessments (hereinafter simply cancer
slope factors or slope factors or q1*s).
Through this process, EPA develops a
consensus of Agency opinion which is
then used throughout EPA in risk
management decision-making. EPA
maintains an electronic data base which
contains the official Agency consensus
for oral RfD assessments and
carcinogenicity assessments which is
known as the Integrated Risk
Information System (IRIS). It is available
for use by the public on the National
Institutes of Health’s National Library of
Medicine’s TOXNET system, and
through diskettes from the National
Technical Information Service (NTIS).
(NTIS access number is PB 90–591330.)

Section 304(a)(1) of the CWA requires
EPA to periodically revise its criteria
guidance to reflect the latest scientific
knowledge: ‘‘(A) On the kind and extent
of all identifiable effects on health and
welfare * * *; (B) on the concentration
and dispersal of pollutants, or their
byproducts, through biological,
physical, and chemical processes; and
(C) on the effects of pollutants on the
biological community diversity,
productivity, and stability, including
information on the factors affecting
eutrophication rates of organic and
inorganic sedimentation for varying
types of receiving waters.’’ In
developing up-to-date water quality
criteria for the protection of human
health, EPA uses the most recent IRIS
values (RfDs and q1*s) as the
toxicological basis in the criterion

calculation. IRIS reflects EPA’s most
current consensus on the toxicological
assessment for a chemical. In
developing the criteria in today’s rule,
the IRIS values as of October 1996 were
used together with currently accepted
exposure parameters for
bioconcentration, fish and shellfish and
water consumption, and body weight.
The IRIS cover sheet for each pollutant
criteria included in today’s rule is
contained in the administrative record.

For the human health criteria
included in today’s rule, EPA used the
Human Health Guidelines on which
criteria recommendations from the
appropriate CWA section 304(a) criteria
guidance document were based. (These
documents are also placed in the
administrative record for today’s rule.)
Where EPA has changed any parameters
in IRIS used in criteria derivation since
issuance of the criteria guidance
document, EPA recalculated the criteria
recommendation with the latest IRIS
information. Thus, there are differences
between the original 1980 criteria
guidance document recommendations,
and those in this rule, but this rule
presents EPA’s most current CWA
section 304(a) criteria recommendation.
The basis (q1* or RfD) and BCF for each
pollutant criterion in today’s rule is
contained in the rule’s Administrative
Record Matrix which is included in the
administrative record for the rule. In
addition, all recalculated human health
numbers are denoted by an ‘‘a’’ in the
criteria matrix in 40 CFR 131.38(b)(1) of
the rule. The pollutants for which a
revised human health criterion has been
calculated since the December 1992
NTR include:
mercury
dichlorobromomethane
1,2-dichloropropane
1,2-trans-dichloroethylene
2,4-dimethylphenol
acenaphthene
benzo(a)anthracene
benzo(a)pyrene
benzo(b)flouranthene
benzo(k)flouranthene
2-chloronaphthalene
chrysene
dibenzo(a,h)anthracene
indeno(1,2,3-cd)pyrene
N-nitrosodi-n-propylamine
alpha-endosulfan
beta-endosulfan
endosulfan sulfate
2-chlorophenol
butylbenzyl phthalate
polychlorinated biphenyls.

In November of 1991, the proposed
NTR presented criteria for several
pollutants in parentheses. These were
pollutants for which, in 1980,
insufficient information existed to
develop human health water quality

criteria, but for which, in 1991,
sufficient information existed. Since
these criteria did not undergo the public
review and comment in a manner
similar to the other water quality criteria
presented in the NTR (for which
sufficient information was available in
1980 to develop a criterion, as presented
in the 1980 criteria guidance
documents), they were not proposed for
adoption into the water quality criteria,
but were presented to serve as notice for
inclusion in future State triennial
reviews. Today’s rule promulgates
criteria for these nine pollutants:
copper
1, 2-dichloropropane
1,2-trans-dichloroethylene
2,4-dimethylphenol
acenaphthene
2-chloronaphthalene
N-nitrosodi-n-propylamine
2-chlorophenol
butylbenzene phthalate

All the criteria are based on IRIS
values—either an RfD or q1*—which
were listed on IRIS as of November
1991, the date of the proposed NTR.
These values have not changed since the
final NTR was published in December of
1992. The rule’s Administrative Record
Matrix in the administrative record of
today’s rule contains the specific RfDs,
q1*s, and BCFs used in calculating
these criteria.

Proposed Changes to the Human
Health Criteria Methodology: EPA
recently proposed revisions to the 1980
ambient water quality criteria derivation
guidelines (the Human Health
Guidelines). See Draft Water Quality
Criteria Methodology: Human Health,
63 FR 43756, August 14, 1998; see also
Draft Water Quality Criteria
Methodology: Human Health, U.S. EPA
Office of Water, EPA 822–Z–98–001.
The EPA revisions consist of five
documents: Draft Water Quality Criteria
Methodology: Human Health, EPA 822–
Z–98–001; Ambient Water Quality
Criteria Derivation Methodology Human
Health, Technical Support Document,
Final Draft, EPA–822–B–98–005; and
three Ambient Water Quality Criteria for
the Protection of Human Health,
Drafts—one each for Acrylonitrile, 1,3-
Dichloropropene (1,3-DCP), and
Hexachlorobutadiene (HCBD),
respectively, EPA–822–R–98–006, –005,
and –004. All five documents are
contained in the administrative record
for today’s rule.

The proposed methodology revisions
reflect significant scientific advances
that have occurred during the past
nineteen years in such key areas as
cancer and noncancer risk assessments,
exposure assessments and
bioaccumulation. For specific details on
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these proposed changes and others,
please refer to the Federal Register
notice or the EPA document.

It should be noted that some of the
proposed changes may result in
significant numeric changes in the
ambient water quality criteria. However,
EPA will continue to rely on existing
criteria as the basis for regulatory and
non-regulatory decisions, until EPA
revises and reissues a 304(a) criteria
guidance using the revised final human
health criteria methodology. The
existing criteria are still viewed as
scientifically acceptable by EPA. The
intention of the proposed methodology
revisions is to present the latest
scientific advancements in the areas of
risk and exposure assessment in order to
incrementally improve the already
sound toxicological and exposure bases
for these criteria. As EPA’s current
human health criteria are the product of
many years worth of development and
peer review, it is reasonable to assume
that revisiting all existing criteria, and
incorporating peer review into such
review, could require comparable
amounts of time and resources. Given
these circumstances, EPA proposed a
process for revisiting these criteria as
part of the overall revisions to the
methodology for deriving human health
criteria. This process is discussed in the
Implementation Section of the Notice of
Draft Revisions to the Methodology for
Deriving Ambient Water Quality Criteria
for the Protection of Human Health (see
63 FR 43771–43776, August 14, 1998).

The State of California in its Ocean
Plan, adopted in 1990 and approved by
EPA in 1991, established numeric water
quality criteria using an average fish and
shellfish consumption rate of 23 grams
per day. This value is based on an
earlier California Department of Health
Services estimate. The State is currently
in the process of readopting its water
quality control plans for inland surface
waters, enclosed bays, and estuaries.
The State intends to consider
information on fish and shellfish
consumption rates evaluated and
summarized in a report prepared by the
State’s Pesticide and Environmental
Toxicology Section of the Office of
Environmental Health Hazard
Assessment of the California
Environmental Protection Agency. The
report, entitled, Chemicals in Fish
Report No. 1: Consumption of Fish and
Shellfish in California and the United
States, was published in final draft form
in July of 1997, and released to the
public on September 16, 1997. The
report is currently undergoing final
evaluation, and is expected to published
in final form in the near future. This
final draft report is contained in the

administrative record for today’s rule.
Although EPA has not used this fish
consumption value here because this
information has not yet been finalized,
the State may use any appropriate
higher state-specific fish and shellfish
consumption rates in its readoption of
criteria in its statewide plans.

a. 2,3,7,8-TCDD (Dioxin) Criteria
In today’s action, EPA is promulgating

human health water quality criteria for
2,3,7,8-tetrachlorodibenzo-p-dioxin
(‘‘dioxin’’) at the same levels as
promulgated in the NTR, as amended.
These criteria are derived from EPA’s
1984 CWA section 304(a) criteria
guidance document for dioxin.

For National Pollutant Discharge
Elimination System (NPDES) purposes,
EPA supports the regulation of other
dioxin and dioxin-like compounds
through the use of toxicity equivalencies
or TEQs in NPDES permits (see
discussion below). For California
waters, if the discharge of dioxin or
dioxin-like compounds has reasonable
potential to cause or contribute to a
violation of a narrative criterion,
numeric water quality-based effluent
limits for dioxin or dioxin-like
compounds should be included in
NPDES permits and should be
expressed using a TEQ scheme.

EPA has been evaluating the health
threat posed by dioxin nearly
continuously for over two decades.
Following issuance of the 1984 criteria
guidance document, evaluating the
health effects of dioxin and
recommending human health criteria for
dioxin, EPA prepared draft
reassessments reviewing new scientific
information relating to dioxin in 1985
and 1988. EPA’s Science Advisory
Board (SAB), reviewing the 1988 draft
reassessment, concluded that while the
risk assessment approach used in 1984
criteria guidance document had
inadequacies, a better alternative was
unavailable (see SAB’s Dioxin Panel
Review of Documents from the Office or
Research and Development relating to
the Risk and Exposure Assessment of
2,3,7,8-TCDD (EPA–SAB–EC–90–003,
November 28, 1989) included in the
administrative record for today’s rule).
Between 1988 and 1990, EPA issued
numerous reports and guidances
relating to the control of dioxin
discharges from pulp and paper mills.
See e.g., EPA Memorandum, ‘‘Strategy
for the Regulation of Discharges of
PHDDs & PHDFs from Pulp and Paper
Mills to the Waters of the United
States,’’ from Assistant Administrator
for Water to Regional Water
Management Division Directors and
NPDES State Directors, dated May 21,

1990 (AR NL–16); EPA Memorandum,
‘‘State Policies, Water Quality
Standards, and Permit Limitations
Related to 2,3,7,8-TCDD in Surface
Water,’’ from the Assistant
Administrator for Water to Regional
Water Management Division Directors,
dated January 5, 1990 (AR VA–66).
These documents are available in the
administrative record for today’s rule.

In 1991, EPA’s Administrator
announced another scientific
reassessment of the risks of exposure to
dioxin (see Memorandum from
Administrator William K. Reilly to Erich
W. Bretthauer, Assistant Administrator
for Research and Development and E.
Donald Elliott, General Counsel, entitled
Dioxin: Follow-Up to Briefing on
Scientific Developments, April 8, 1991,
included in the administrative record
for today’s rule). At that time, the
Administrator made clear that while the
reassessment was underway, EPA
would continue to regulate dioxin in
accordance with existing Agency policy.
Thereafter, the Agency proceeded to
regulate dioxin in a number of
environmental programs, including
standards under the Safe Drinking
Water Act and the CWA.

The Administrator’s promulgation of
the dioxin human health criteria in the
1992 NTR affirmed the Agency’s
decision that the ongoing reassessment
should not defer or delay regulating this
potent contaminant, and further, that
the risk assessment in the 1984 criteria
guidance document for dioxin
continued to be scientifically defensible.
Until the reassessment process was
completed, the Agency could not ‘‘say
with any certainty what the degree or
directions of any changes in the risk
estimates might be’’ (57 FR 60863–64).

The basis for the dioxin criteria as
well as the decision to include the
dioxin criteria in the 1992 NTR pending
the results of the reassessment were
challenged. See American Forest and
Paper Ass’n, Inc. et al. v. U.S. EPA
(Consolidated Case No. 93–0694 (RMU)
D.D.C.). By order dated September 4,
1996, the Court upheld EPA’s decision.
EPA’s brief and the Court’s decision are
included in the administrative record
for today’s rule.

EPA has undertaken significant effort
toward completion of the dioxin
reassessment. On September 13, 1994,
EPA released for public review and
comment a draft reassessment of
toxicity and exposure to dioxin. See
Health Assessment Document for
2,3,7,8-Tetrachlorobenzo-p-Dioxin
(TCDD) and Related Compounds, U.S.
EPA, 1994. EPA is currently addressing
comments made by the public and the
SAB and anticipates that the final
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revised reassessment will go to the SAB
in the near future. With today’s rule, the
Agency reaffirms that, notwithstanding
the on-going risk reassessment, EPA
intends to continue to regulate dioxin to
avoid further harm to public health, and
the basis for the dioxin criteria, both in
terms of the cancer potency and the
exposure estimates, remains
scientifically defensible. The fact that
EPA is reassessing the risk of dioxin,
virtually a continuous process to
evaluate new scientific information,
does not mean that the current risk
assessment is ‘‘wrong’’. It continues to
be EPA’s position that until the risk
assessment for dioxin is revised, EPA
supports and will continue to use the
existing risk assessment for the
regulation of dioxin in the environment.
Accordingly, EPA today promulgates
dioxin criteria based on the 1984 criteria
guidance document for dioxin and
promulgated in the NTR in 1992.

Toxicity Equivalency: The State of
California, in its 1991 water quality
control plans, adopted human health
criteria for dioxin and dioxin-like
compounds based on the concept of
toxicity equivalency (TEQ) using
toxicity equivalency factors (TEFs). EPA
Region 9 reviewed and approved the
State’s use of the TEQ concept and TEFs
in setting the State’s human health
water quality criteria for dioxin and
dioxin-like compounds.

In 1987, EPA formally embraced the
TEQ concept as an interim procedure to
estimate the risks associated with
exposures to 210 chlorinated dibenzo-p-
dioxin and chlorinated dibenzofuran
(CDD/CDF) congeners, including
2,3,7,8-TCDD. This procedure uses a set
of derived TEFs to convert the
concentration of any CDD/CDF congener
into an equivalent concentration of
2,3,7,8-TCDD. In 1989, EPA updated its
TEFs based on an examination of
relevant scientific evidence and a
recognition of the value of international
consistency. This updated information
can be found in EPA’s 1989 Update to
the Interim Procedures for Estimating
Risks Associated with Exposures to
Mixtures of Chlorinated Dibenzo-p-
dioxins and -dibenzofurans (CDDs and
CDFs) (EPA/625/3–89/016, March
1989). EPA had been active in an
international effort aimed at adopting a
common set of TEFs (International
TEFs/89 or I–TEFs/89), to facilitate
information exchange on environmental
contamination of CDD/CDF. This
document reflects EPA’s support of an
internationally consistent set of TEFs,
the I–TEFs/89. EPA uses I–TEFs/89 in
many of its regulatory programs.

In 1994, the World Health
Organization (WHO) revised the TEF

scheme for dioxins and furans to
include toxicity from dioxin-like
compounds (Ahlborg et al., 1994).
However, no changes were made to the
TEFs for dioxins and furans. In 1998,
the WHO re-evaluated and revised the
previously established TEFs for dioxins
(Ds), furans (Fs) and dioxin-like
compounds (Vanden Bers, 1998). The
nomenclature for this TEF scheme is
TEQDFP–WHO98, where TEQ
represents the 2,3,7,8-TCDD Toxic
Equivalence of the mixture, and the
subscript DFP indicates that dioxins
(Ds) furans (Fs) and dioxin-like
compounds (P) are included in the TEF
scheme. The subscript 98 following
WHO displays the year changes were
made to the TEF scheme.

EPA intends to use the 1998 WHO
TEF scheme in the near future. At this
point however, EPA will support the
use of either the 1989 interim
procedures or the 1998 WHO TEF
scheme but encourages the use of the
1998 WHO TEF scheme in State
programs. EPA expects California to use
a TEF scheme in implementing the
2,3,7,8-TCDD water quality criteria
contained in today’s rule. The TEQ and
TEF approach provide a methodology
for setting NPDES water quality-based
permit limits that are protective of
human health for dioxin and dioxin-like
compounds.

Several commenters requested EPA to
promulgate criteria for other forms of
dioxin, in addition to 2,3,7,8-TCDD.
EPA’s draft reassessment for dioxin
examines toxicity based on the TEQ
concept and I–TEFs/89. When EPA
completes the dioxin reassessment, the
Agency intends to adopt revised 304(a)
water quality criteria guidance based on
the reassessment for dioxin. If
necessary, EPA will then act to amend
the NTR and CTR to reflect the revised
304(a) water quality criteria guidance.

b. Arsenic Criteria
EPA is not promulgating human

health criteria for arsenic in today’s
rule. EPA recognizes that it promulgated
human health water quality criteria for
arsenic for a number of States in 1992,
in the NTR, based on EPA’s 1980
section 304(a) criteria guidance for
arsenic established, in part, from IRIS
values current at that time. However, a
number of issues and uncertainties
existed at the time of the CTR proposal
concerning the health effects of arsenic.
These issues and uncertainties were
summarized in ‘‘Issues Related to
Health Risk of Arsenic’’ which is
contained in the administrative record
for today’s rule. During the period of
this rulemaking action, EPA
commissioned a study of arsenic health

effects by the National Research Council
(NRC) arm of the National Academy of
Sciences. EPA received the NRC report
in March of 1999. EPA scientists
reviewed the report, which
recommended that EPA lower the Safe
Drinking Water Act arsenic maximum
contaminant level (MCL) as soon as
possible (The arsenic MCL is currently
50 μg/l.) The bladder cancer analysis in
the NRC report will provide part of the
basis for the risk assessment of a
proposed revised arsenic MCL in the
near future. After promulgating a
revised MCL for drinking water, the
Agency plans to revise the CWA 304(a)
human health criteria for arsenic in
order to harmonize the two standards.
Today’s rule defers promulgating
arsenic criteria based on the Agency’s
previous risk assessment of skin cancer.
In the meantime, permitting authorities
in California should rely on existing
narrative water quality criteria to
establish effluent limitations as
necessary for arsenic. California has
previously expressed its science and
policy position by establishing a
criterion level of 5 μg/l for arsenic.
Permitting authorities may, among other
considerations, consider that value
when evaluating and interpreting
narrative water quality criteria.

c. Mercury Criteria
The human health criteria

promulgated here use the latest RfD in
EPA’s Integrated Risk Information
System (IRIS) and the weighted average
practical bioconcentration factor (PBCF)
from the 1980 section 304(a) criteria
guidance document for mercury. EPA
considered the approach used in the
Great Lakes Water Quality Guidance
(‘‘Guidance’’) incorporating
Bioaccumulation Factors (BAFs), but
rejected this approach for reasons
outlined below. The equation used here
to derive an ambient water quality
criterion for mercury from exposure to
organisms and water is:

HHC RfD BW
WC FC PBCF

= ×
+ ×( )

Where:
RfD = Reference Dose
BW = Body Weight
WC = Water Consumption
FC = Total Fish and Shellfish

Consumption per Day
PBCF = Practical Bioconcentration

Factor (weighted average)
For mercury, the most current RfD

from IRIS is 1 x 10-4 mg/kg/day. The RfD
used a benchmark dose as an estimate
of a No Observed Adverse Effect Level
(NOAEL). The benchmark dose was
calculated by applying a Weibel model
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for extra risk to all neurological effects
observed in 81 Iraqi children exposed in
utero as reported in Marsh, et. al. (1987).
Maternal hair mercury was the measure
of exposure. Extra risk refers to an
adjustment for background incidence of
a given health effect. Specifically, the
extra risk is the added incidence of
observing an effect above the
background rate relative to the
proportion of the population of interest
that is not expected to exhibit such as
effect. The resulting estimate was the
lower 95% statistical bound on the 10%
extra risk; this was 11 ppm mercury in
maternal hair. This dose in hair was
converted to an equivalent ingested
amount by applying a model based on
data from human studies; the resulting
benchmark dose was 1 x 10-3 mg/kg
body weight /day. The RfD was
calculated by dividing the benchmark
dose by a composite uncertainty factor
of 10. The uncertainty factor was used
to account for variability in the human

population, in particular the wide
variation in biological half-life of
methylmercury and the variation that is
observed in the ration of hair mercury
to mercury in the blood. In addition the
uncertainty factor accounts for lack of a
two-generation reproductive study and
the lack of data on long term effects of
childhood mercury exposures. The RfD
thus calculated is 1 x 10-4 mg/kg body
weight/day or 0.1 μg/kg/day. The body
weight used in the equation for the
mercury criteria, as discussed in the
Human Health Guidelines, is a mean
adult human body weight of 70 kg. The
drinking water consumption rate, as
discussed in the Human Health
Guidelines, is 2.0 liters per day.

The bioconcentration factor or BCF is
defined as the ratio of chemical
concentration in the organism to that in
surrounding water. Bioconcentration
occurs through uptake and retention of
a substance from water only, through
gill membranes or other external body

surfaces. In the context of setting
exposure criteria it is generally
understood that the terms ‘‘BCF’’ and
‘‘steady-state BCF’’ are synonymous. A
steady-state condition occurs when the
organism is exposed for a sufficient
length of time that the ratio does not
change substantially.

The BCFs that were used herein are
the ‘‘Practical Bioconcentration Factors
(PBCFs)’’ that were derived in 1980:
5500 for fresh water, 3765 for estuarine
coastal waters, and 9000 for open
oceans. See pages C–100–1 of Ambient
Water Quality Criteria for Mercury (EPA
440/5–80–058) for a complete
discussion on the PBCF. Because of the
way they were derived, these PBCFs
take into account uptake from food as
well as uptake from water. A weighted
average PBCF was calculated to take
into account the average consumption
from the three waters using the
following equation:

Weighted Average Practical BCF =
(FC PBCF)

(FC)
×

= + +
+ +

= =∑
∑

( . )( ) ( . )( ) ( . )( )
. . .

.
.

.0 00172 5500 0 00478 3765 0 0122 9000
0 00172 0 00478 0 0122

137 3
0 0187

7342 6

Given the large value for the weighted
average PBCF, the contribution of
drinking water to total daily intake is
negligible so that assumptions
concerning the chemical form of
mercury in drinking water become less
important. The human health mercury
criteria promulgated for this rule are
based on the latest RfD as listed in IRIS
and a weighted PBCF from the 1980
§ 304(a) criteria guidance document for
mercury.

On March 23, 1995 (60 FR 15366),
EPA promulgated the Great Lakes Water
Quality Guidance (‘‘Guidance’’). The
Guidance incorporated bioaccumulation
factors (BAFs) in the derivation of
criteria to protect human health because
it is believed that BAFs are a better
predictor than BCFs of the
concentration of a chemical within fish
tissue since BAFs include consideration
of the uptake of contaminants from all
routes of exposure. A bioaccumulation
factor is defined as the ratio (in L/kg) of
a substance’s concentration in tissue to
the concentration in the ambient water,
in situations where both the organism
and its food are exposed and the ratio
does not change substantially over time.
The final Great Lakes Guidance
establishes a hierarchy of four methods
for deriving BAFs for non-polar organic
chemicals: (1) Field-measured BAFs; (2)
predicted BAFs derived using a field-
measured biota-sediment accumulation
factor; (3) predicted BAFs derived by

multiplying a laboratory-measured BCF
by a food chain multiplier; and (4)
predicted BAFs derived by multiplying
a BCF calculated from the log Kow by
a food-chain multiplier. The final Great
Lakes Guidance developed BAFs for
trophic levels three and four fish of the
Great Lakes Basin. Respectively, the
BAFs for mercury for trophic level 3 and
4 fish were: 27,900 and 140,000.

The BAF promulgated in the GLI was
developed specifically for the Great
Lakes System. It is uncertain whether
the BAFs of 27,900 and 140,000 are
appropriate for use in California at this
time; therefore, today’s final rule does
not use the GLI BAF in establishing
human health criteria for mercury in
California. The magnitude of the BAF
for mercury in a given system depends
on how much of the total mercury is
present in the methylated form.
Methylation rates vary widely from one
water body to another for reasons that
are not fully understood. Lacking the
data, it is difficult to determine if the
BAF used in the GLI represents the true
potential for mercury to bioaccumulate
in California surface waters. The true,
average BAF for California could be
higher or lower. For more information
see EPA’s Response to Comments
document in the administrative record
for this rule (specifically comments
CTR–002–007(b) and CTR–016–007).

EPA is developing a national BAF for
mercury as part of revisions to its 304(a)

criteria for human health; however, the
BAF methodology that will be used is
currently under evaluation as part of
EPA’s revisions to its National Human
Health Methodology (see section F.3
above). EPA applied a similar
methodology in its Mercury Study
Report to Congress (MSRC) to derive a
BAF for methylmercury. The MSRC is
available through NTIS (EPA–452/R–
97–003). Although a BAF was derived
in the MSRC, EPA does not intend to
use this BAF for National application.
EPA is engaged in a separate effort to
incorporate additional mercury
bioaccumulation data that was not
considered in the MSRC, and to assess
uncertainties with using a National BAF
approach for mercury. Once the
proposed revised human health
methodology, including the BAF
component, is finalized, EPA will revise
its 304(a) criteria for mercury to reflect
changes in the underlying methodology,
recommendations contained in the
MSRC, and recommendations in a
National Academy of Science report on
human health assessment of
methylmercury. When EPA changes its
304(a) criteria recommendation for
mercury, States and Tribes will be
expected to review their water quality
standards for mercury and make any
revisions necessary to ensure their
standards are scientifically defensible.

New information may become
available regarding the bioaccumulation
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of mercury in certain water bodies in
California. EPA supports the use of this
information to develop site-specific
criteria for mercury. Further, if a
California water body is impaired due to
mercury fish tissue or sediment
contamination, loadings of mercury
could contribute to or exacerbate the
impairment. Therefore, one option
regulatory authorities should consider is
to include water quality-based effluent
limits (WQBELs) in permits based on
mass for discharges to the impaired
water body. Such WQBELs must be
derived from and comply with
applicable State water quality standards
(including both numeric and narrative
criteria) and assure that the discharge
does not cause or contribute to a
violation of water quality standards.

d. Polychlorinated Biphenyls (PCBs)
Criteria

The NTR, as amended, calculated
human health criteria for PCBs using a
cancer potency factor of 7.7 per mg/kg-
day from the Agency’s IRIS. This cancer
potency factor was derived from the
Norback and Weltman (1985) study
which looked at rats that were fed
Aroclor 1260. The study used the
linearized multistage model with a
default cross-species scaling factor
(body weight ratio to the 2⁄3 power).
Although it is known that PCB mixtures
vary greatly as to their potency in
producing biological effects, for
purposes of its carcinogenicity
assessment, EPA considered Aroclor
1260 to be representative of all PCB
mixtures. The Agency did not pool data
from all available congener studies or
generate a geometric mean from these
studies, since the Norback and Weltman
study was judged by EPA as acceptable,
and not of marginal quality, in design or
conduct as compared with other studies.
Thereafter, the Institute for Evaluating
Health Risks (IEHR, 1991) reviewed the
pathological slides from the Norback
and Weltman study, and concluded that
some of the malignant liver tumors
should have been interpreted as
nonmalignant lesions, and that the
cancer potency factor should be 5.1 per
mg/kg-day as compared with EPA’s 7.7
per mg/kg-day.

The Agency’s peer-reviewed
reassessment of the cancer potency of
PCBs published in a final report, PCBs:
Cancer Dose-Response Assessment and
Applications to Environmental Mixtures
(EPA/600/P–96/001F), adopts a different
approach that distinguishes among PCB
mixtures by using information on
environmental processes. (The report is
included in the administrative record of
today’s rule.) The report considers all
cancer studies (which used commercial

mixtures only) to develop a range of
cancer potency factors, then uses
information on environmental processes
to provide guidance on choosing an
appropriate potency factor for
representative classes of environmental
mixtures and different pathways. The
reassessment provides that, depending
on the specific application, either
central estimates or upper bounds can
be appropriate. Central estimates
describe a typical individual’s risk,
while upper bounds provide assurance
(i.e., 95% confidence) that this risk is
not likely to be underestimated if the
underlying model is correct. Central
estimates are used for comparing or
ranking environmental hazards, while
upper bounds provide information
about the precision of the comparison or
ranking. In the reassessment, the use of
the upper bound values were found to
increase cancer potency estimates by
two or three-fold over those using
central tendency. Upper bounds are
useful for estimating risks or setting
exposure-related standards to protect
public health, and are used by EPA in
quantitative cancer risk assessment.
Thus, the cancer potency of PCB
mixtures is determined using a tiered
approach based on environmental
exposure routes with upper-bound
potency factors (using a body weight
ratio to the 3⁄4 power) ranging from 0.07
(lowest risk and persistence) to 2 (high
risk and persistence) per mg/kg-day for
average lifetime exposures to PCBs. It is
noteworthy that bioaccumulated PCBs
appear to be more toxic than
commercial PCBs and appear to be more
persistent in the body. For exposure
through the food chain, risks can be
higher than other exposures.

EPA issued the final reassessment
report on September 27, 1996, and
updated IRIS to include the
reassessment on October 1, 1996. EPA
updated the human health criteria for
PCBs in the National Toxics Rule on
September 27, 1999. For today’s rule,
EPA derived the human health criteria
for PCBs using a cancer potency factor
of 2 per mg/kg-day, an upper bound
potency factor reflecting high risk and
persistence. This decision is based on
recent multimedia studies indicating
that the major pathway of exposure to
persistent toxic substances such as PCBs
is via dietary exposure (i.e.,
contaminated fish and shellfish
consumption).

Following is the calculation of the
human health criterion (HHC) for
organism and water consumption:

HHC RF BW= × ×
× ×

( ,1 000 g/mg)
q1* [WC + (FC BCF)]

μ

Where:
RF = Risk Factor = 1 x 10¥6

BW = Body Weight = 70 kg
q1* = Cancer slope factor = 2 per mg/

kg-day
WC = Water Consumption = 2 l/day
FC = Fish and Shellfish Consumption =

0.0065 kg/day
BCF = Bioconcentration Factor = 31,200
the HHC (μg/l) = 0.00017 μg/l (rounded
to two significant digits).

Following is the calculation of the
human health criterion for organism
only consumption:

HHC RF BW= × ×
× ×

( ,1 000 g/mg)
q1* FC BCF

μ

Where:
RF = Risk Factor = 1 x 10¥6

BW = Body Weight = 70 kg
q1* = Cancer slope factor = 2 per mg/

kg-day
FC = Total Fish and Shellfish

Consumption per Day = 0.0065 kg/
day

BCF = Bioconcentration Factor = 31,200
the HHC (μg/l) = 0.00017 μg/l (rounded
to two significant digits).

The criteria are both equal to 0.00017
μg/l and apply to total PCBs. See PCBs:
Cancer Dose Response Assessment and
Application to Environmental Mixtures
(EPA/600/9–96–001F). For a discussion
of the body weight, water consumption,
and fish and shellfish consumption
factors, see the Human Health
Guidelines. For a discussion of the BCF,
see the 304(a) criteria guidance
document for PCBs (included in the
administrative record for today’s rule).

e. Excluded Section 304(a) Human
Health Criteria

As is the case in the NTR, as
amended, today’s rule does not
promulgate criteria for certain priority
pollutants for which CWA section
304(a) criteria guidance exists because
those criteria were not based on toxicity
to humans or aquatic organisms. The
basis for those particular criteria is
organoleptic effects (e.g., taste and odor)
which would make water and edible
aquatic life unpalatable but not toxic.
Because the basis for this rule is to
protect the public health and aquatic
life from toxicity consistent with the
language and intent in CWA section
303(c)(2)(B), EPA is promulgating
criteria only for those priority toxic
pollutants whose criteria
recommendations are based on toxicity.
The CWA section 304(a) human health
criteria based on organoleptic effects for
zinc and 3-methyl-4-chlorophenol are
excluded for this reason. See the 1992
NTR discussion at 57 FR 60864.
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f. Cancer Risk Level

EPA’s CWA section 304(a) criteria
guidance documents for priority toxic
pollutants that are based on
carcinogenicity present concentrations
for upper bound risk levels of 1 excess
cancer case per 100,000 people (10¥5),
per 1,000,000 people (10¥6), and per
10,000,000 people (10¥7). However, the
criteria documents do not recommend a
particular risk level as EPA policy.

As part of the proposed rule, EPA
requested and received comment on the
adoption of a 10¥5 risk level for
carcinogenic pollutants. The effect of a
10¥5 risk level would have been to
increase (i.e., make less stringent)
carcinogenic pollutant criteria values
(noted in the matrix by footnote c) that
are not already promulgated in the NTR,
by one order of magnitude. For example,
the organism-only criterion for gamma
BHC (pollutant number 105 in the
matrix) is 0.013 μg/l; the criterion based
on a 10¥5 risk level would have been
0.13 μg/l. EPA received several
comments that indicated a preference
for a higher (10¥4 and 10¥5) risk level
for effluent dependent waters or other
types of special circumstances.

In today’s rule, EPA is promulgating
criteria that protect the general
population at an incremental cancer risk
level of one in a million (10¥6) for all
priority toxic pollutants regulated as
carcinogens, consistent with the criteria
promulgated in the NTR for the State of
California. Standards adopted by the
State contained in the Enclosed Bays
and Estuaries Plan (EBEP), and the
Inland Surface Waters Plan (ISWP),
partially approved by EPA on November
6, 1991, and the Ocean Plan approved
by EPA on June 28, 1990, contained a
risk level of 10¥6 for most carcinogens.
The State has historically protected at a
10¥6 risk level for carcinogenic
pollutants.

EPA, in its recent human health
methodology revisions, proposed
acceptable lifetime cancer risk for the
general population in the range of 10¥5

to 10¥6. EPA also proposed that States
and Tribes ensure the most highly
exposed populations do not exceed a
10¥4 risk level. However, EPA’s draft
methodology revisions also stated that it
will derive 304(a) criteria at a 10¥6 risk
level, which the Agency believes
reflects the appropriate risk for the
general population and which applies a
risk management policy which ensures
protection for all exposed population
groups. (Draft Water Quality Criteria
Methodology: Human Health, EPA 822–
Z–98–001, August 1998, Appendix II,
page 72).

Subpopulations within a State may
exist, such as recreational and
subsistence anglers, who as a result of
greater exposure to a contaminant are at
greater risk than the standard 70
kilogram person eating 6.5 grams per
day of fish and shellfish and drinking
2.0 liters per day of drinking water with
pollutant levels meeting the water
quality criteria. EPA acknowledges that
at any given risk level for the general
population, those segments of the
population that are more highly exposed
face a higher relative risk. For example,
if fish are contaminated at a level
permitted by criteria derived on the
basis of a risk level of 10¥6, individuals
consuming up to 10 times the assumed
fish consumption rate would still be
protected at a 10¥5 risk level. Similarly,
individuals consuming 100 times the
general population rate would be
protected at a 10¥4 risk level. EPA,
therefore, believes that derivation of
criteria at the 10¥6 risk level is a
reasonable risk management decision
protective of designated uses under the
CWA. While outside the scope of this
rule, EPA notes that States and Tribes,
however, have the discretion to adopt
water quality criteria that result in a
higher risk level (e.g., 10¥5). EPA
expects to approve such criteria if the
State or Tribe has identified the most
highly exposed subpopulation within
the State or Tribe, demonstrates the
chosen risk level is adequately
protective of the most highly exposed
subpopulation, and has completed all
necessary public participation.

This demonstration has not happened
in California. Further, the information
that is available on highly exposed
subpopulations in California supports
the need to protect the general
population at the 10¥6 level. California
has cited the Santa Monica Bay Seafood
Consumption Study as providing the
best available data set for estimating
consumption of sport fish and shellfish
in California for both marine or
freshwater sources (Chemicals in Fish
Report No. 1: Consumption of Fish and
Shellfish in California and the United
States, Final Draft Report, July 1997).
Consumption rates of sport fish and
shellfish of 21g/day, 50 g/day, 107 g/
day, and 161 g/day for the median,
mean, 90th, and 95th percentile rates,
respectively, were determined from this
study. Additional consumption of
commercial species in the range of
approximately 8 to 42 g/day would
further increase these values. Clearly the
consumption rates for the most highly
exposed subpopulation within the State
exceeds 10 times the 6.5 g/day rates
used in the CTR. Therefore, use of a risk

level of 10¥5 for the general population
would not be sufficient to protect the
most highly exposed population in
California at a 10¥4 risk level. On the
other hand, even the most highly
exposed subpopulations cited in the
California study do not have
consumption rates approaching 100
times the 6.5 g/day rates used in the
CTR. The use of the 10¥6 risk level to
protect average level consumers does
not subject these subpopulations to risk
levels as high as 10¥4.

EPA believes its decision to establish
a 10¥6 risk level for the CTR is also
consistent with EPA’s policy in the NTR
to select the risk level that reflect the
policies or preferences of CWA
programs in the affected States.
California adopted standards for priority
toxic pollutants for its ocean waters in
1990 using a 10¥6 risk level to protect
human health (California Ocean Plan,
1990). In April 1991, and again in
November 1992, California adopted
standards for its inland surface waters
and enclosed bays and estuaries in its
Inland Surface Waters Plan (ISWP) and
its Enclosed Bays and Estuaries Plan
(EBEP) using a 10¥6 risk level. To be
consistent with the State’s water quality
standards, EPA used a 10¥6 risk level
for California in the NTR at 57 FR
60867. The State has continued using a
10¥6 risk level to protect human health
for its standards that were not
withdrawn with the ISWP and EBEP.
The most recent expression of risk level
preference is contained in the Draft
Functional Equivalent Document,
Amendment of the Water Quality
Control Plan for Ocean Waters of
California, October 1998, where the
State recommended maintaining a
consistent risk level of 10¥6 for the
human health standards that it was
proposing to revise.

EPA received several comments
requesting a 10¥5 risk level based on the
risk level chosen for the Great Lakes
Water Quality Guidance (the Guidance).
There are several differences between
the guidelines for the derivation of
human health criteria contained in the
Guidance and the California Toxics Rule
(CTR) that make a 10¥5 risk factor
appropriate for the Guidance, but not for
the CTR. These differences result in
criteria developed using the 10¥5 risk
factor in the Guidance being at least as
stringent as criteria derived under the
CTR using a 10¥6 risk factor. The
relevant aspects of the Guidance
include:

• Use of fish consumption rates that
are considerably higher than fish
consumption rates for the CTR.

• Use of bioaccumulation factors
rather than bioconcentration factors in
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estimating exposure, considerably
increasing the dose of carcinogens to
sensitive subgroups.

• Consideration of additivity of
effects of mixtures for both carcinogenic
and noncarcinogenic pollutants.

This combination of factors increase
the calculated carcinogenic risk
substantially under the Guidance (the
combination would generally be more
than one order of magnitude), making a
lower overall risk factor acceptable. The
Guidance risk factor provides, in fact,
criteria with at least the same level of
protection against carcinogens as
criteria derived with a higher risk factor
using the CTR. A lower risk factor for
the CTR would not be appropriate
absent concomitant changes in the
derivation procedures that provide
equivalent risk protection.

G. Description of Final Rule

1. Scope

Paragraph (a) in 40 CFR 131.38,
entitled ‘‘Scope,’’ states that this rule is
a promulgation of criteria for priority
toxic pollutants in the State of
California for inland surface waters,
enclosed bays, and estuaries. Paragraph
(a) in 40 CFR 131.38 also states that this
rule contains an authorizing compliance
schedule provision.

2. EPA Criteria for Priority Toxic
Pollutants

EPA’s criteria for California are
presented in tabular form at 40 CFR
131.38. For ease of presentation, the
table that appears combines water
quality criteria promulgated in the NTR,
as amended, that are outside the scope
of this rulemaking, with the criteria that
are within the scope of today’s rule.
This is intended to help readers
determine applicable water quality
criteria for the State of California. The
table contains footnotes for clarification.

Paragraph (b) in 40 CFR 131.38
presents a matrix of the applicable EPA
aquatic life and/or human health criteria
for priority toxic pollutants in
California. Section 303(c)(2)(B) of the
CWA addresses only pollutants listed as
‘‘toxic’’ pursuant to section 307(a) of the
CWA for which EPA has developed
section 304(a) criteria guidance. As
discussed earlier in this preamble, the
section 307(a) list of toxics contains 65
compounds and families of compounds,
which potentially include thousands of
specific compounds. Of these, the
Agency identified a list of 126 ‘‘priority
toxic pollutants’’ to implement the CWA
(see 40 CFR 131.36(b)). Reference in this
rule to priority toxic pollutants, toxic
pollutants, or toxics refers to the 126
priority toxic pollutants.

EPA has not developed both aquatic
life and human health CWA section
304(a) criterion guidance for all of the
priority toxic pollutants. The matrix in
40 CFR 131.38(b) contains human
health criteria in Column D for 92
priority toxic pollutants which are
divided into Column 1: criteria for water
consumption (i.e., 2.0 liters per day) and
aquatic organism consumption (i.e., 6.5
grams per day of aquatic organisms);
and Column 2: criteria for aquatic
organism consumption only. The term
aquatic organism includes fish and
shellfish such as shrimp, clams, oysters
and mussels. One reason the total
number of priority toxic pollutants with
criteria today differs from the total
number of priority toxic pollutants
contained in earlier published CWA
section 304(a) criteria guidance is
because EPA has developed and is
promulgating chromium criteria for two
valence states with respect to aquatic
life criteria. Thus, although chromium is
a single priority toxic pollutant, there
are two criteria for chromium for
aquatic life protection. See pollutant 5
in today’s rule at 40 CFR 131.38(b).
Another reason is that EPA is
promulgating human health criteria for
nine priority pollutants for which
health-based national criteria have been
calculated based on information
obtained from EPA’s IRIS database (EPA
provided notice of these nine criteria in
the NTR for inclusion in future State
triennial reviews. See 57 FR 60848,
60890).

The matrix contains aquatic life
criteria for 23 priority pollutants. These
are divided into freshwater criteria
(Column B) and saltwater criteria
(Column C). These columns are further
divided into acute and chronic criteria.
The aquatic life criteria are considered
by EPA to be protective when applied
under the conditions described in the
section 304(a) criteria documents and in
the TSD. For example, water body uses
should be protected if the criteria are
not exceeded, on average, once every
three year period. It should be noted
that the criteria maximum
concentrations (the acute criteria) are
short-term concentrations and that the
criteria continuous concentrations (the
chronic criteria) are four-day averages. It
should also be noted that for certain
metals, the actual criteria are equations
which are included as footnotes to the
matrix. The toxicity of these metals is
water hardness dependent and may be
adjusted. The values shown in the table
are illustrative only, based on a
hardness expressed as calcium
carbonate of 100 mg/l. Finally, the
criterion for pentachlorophenol is pH

dependent. The equation is the actual
criterion and is included as a footnote.
The value shown in the matrix is for a
pH of 7.8. Several of the freshwater
aquatic life criteria are incorporated into
the matrix in the format used in the
1980 criteria methodology which uses a
final acute value instead of a continuous
maximum concentration. This
distinction is noted in footnote g of the
table.

The final rule at 40 CFR 131.38(c)
establishes the applicability of the
criteria to the State of California. 40 CFR
131.38(d) is described later in Section F,
of this preamble. EPA has included in
this rule provisions necessary to
implement numeric criteria in a way
that maintains the level of protection
intended. These provisions are included
in 40 CFR 131.38(c) of today’s rule. For
example, in order to do steady state
waste load allocation analyses, most
States have low flow values for streams
and rivers which establish flow rates for
various purposes. These low flow values
become design flows for sizing
treatment plants and developing water
quality-based effluent limits and/or
TMDLs. Historically, these design flows
were selected for the purposes of waste
load allocation analyses which focused
on instream dissolved oxygen
concentrations and protection of aquatic
life. With the publication of the 1985
TSD, EPA introduced hydrologically
and biologically based analyses for the
protection of aquatic life and human
health. (These concepts have been
expanded subsequently in EPA’s
Technical Guidance Manual for
Performing Wasteload Allocations, Book
6, Design Conditions, U.S. EPA, 1986.
These analyses are included in
Appendix D of the revised TSD. The
discussion here is greatly simplified and
is provided to support EPA’s decision to
promulgate design flows for instream
flows and thereby maintain the
adequacy of the criteria for priority toxic
pollutants.) EPA recommended either of
two methods for calculating acceptable
low flows, the traditional hydrologic
method developed by the U.S.
Geological Survey or a biological based
method developed by EPA. Other
methods for evaluating the instream
flow record may be available; use of
these methods may result in TMDLs
and/or water quality-based effluent
limitations which adequately protect
human health and/or aquatic life. The
results of either of these two methods,
or an equally protective alternative
method, may be used.

The State of California may adopt
specific design flows for streams and
rivers to protect designated uses against
the effects of toxics. EPA believes it is
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important to specify design flows in
today’s rule so that, in the absence of
state design flows, the criteria
promulgated today would be
implemented appropriately. The TSD
also recommends the use of three
dynamic models to perform wasteload
allocations. Dynamic wasteload models
do not generally use specific steady
state design flows but accomplish the
same effect by factoring in the
probability of occurrence of stream
flows based on the historical flow
record.

The low flows specified in the rule
explicitly contain duration and
frequency of occurrence which
represent certain probabilities of
occurrence. Likewise, the criteria for
priority toxic pollutants are defined
with duration and frequency
components. Dynamic modeling
techniques explicitly predict the effects
of variability in receiving water, effluent
flow, and pollution variation. Dynamic
modeling techniques, as described in
the TSD, allow for calculating wasteload
allocations that meet the criteria for
priority toxic pollutants without using a
single, worst-case concentration based
on a critical condition. Either dynamic
modeling or steady state modeling can
be used to implement the criteria
promulgated today. For simplicity, only
steady state conditions are discussed
here. Clearly, if the criteria were
implemented using design flows that are
too high, the resulting toxic controls
would not be adequate, because the
resulting ambient concentrations would
exceed EPA’s criteria.

In the case of aquatic life, assuming
exceedences occur more frequently than
once in three years on the average,
exceedences would result in diminished
vitality of stream ecosystems
characterized by the loss of desired
species. Numeric water quality criteria
should apply at all flows that are equal
to or greater than flows specified below.
The low flow values are:

Type of criteria Design flow

Acute Aquatic Life
(CMC).

1 Q 10 or 1 B 3

Chronic Aquatic Life
(CCC).

7 Q 10 or 4 B 3

Human Health ........... harmonic mean flow

Where:

1 Q 10 is the lowest one day flow with
an average recurrence frequency of
once in 10 years determined
hydrologically;

1 B 3 is biologically based and indicates
an allowable exceedence of once
every 3 years. It is determined by

EPA’s computerized method (DFLOW
model);

7 Q 10 is the lowest average 7
consecutive day low flow with an
average recurrence frequency of once
in 10 years determined
hydrologically;

4 B 3 is biologically based and indicates
an allowable exceedences for 4
consecutive days once every 3 years.
It is determined by EPA’s
computerized method (DFLOW
model);
EPA is requiring that the harmonic

mean flow be applied with human
health criteria. The harmonic mean is a
standard calculated statistical value.
EPA’s model for human health effects
assumes that such effects occur because
of a long-term exposure to low
concentration of a toxic pollutant, for
example, two liters of water per day for
seventy years. To estimate the
concentrations of the toxic pollutant in
those two liters per day by withdrawal
from streams with a high daily variation
in flow, EPA believes the harmonic
mean flow is the correct statistic to use
in computing such design flows rather
than other averaging techniques. (For a
description of harmonic means see
‘‘Design Stream Flows Based on
Harmonic Means,’’ Lewis A. Rossman,
Jr. of Hydraulics Engineering, Vol. 116,
No. 7, July, 1990.)

All waters (including lakes, estuaries,
and marine waters), whether or not
suitable for such hydrologic
calculations, are subject to the criteria
promulgated today. Such criteria will
need to be attained at the end of the
discharge pipe, unless the State
authorizes a mixing zone. Where the
State plans to authorize a mixing zone,
the criteria would apply at the locations
allowed by the mixing zone. For
example, the chronic criteria (CCC)
would apply at the defined boundary of
the chronic mixing zone. Discussion of
and guidance on these factors are
included in the revised TSD in Chapter
4.

EPA is aware that the criteria
promulgated today for some of the
priority toxic pollutants are at
concentrations less than EPA’s current
analytical detection limits. Analytical
detection limits have never been an
acceptable basis for setting water quality
criteria since they are not related to
actual environmental impacts. The
environmental impact of a pollutant is
based on a scientific determination, not
a measuring technique which is subject
to change. Setting the criteria at levels
that reflect adequate protection tends to
be a forcing mechanism to improve
analytical detection methods. See 1985

Guidelines, page 21. As the methods
improve, limits based on the actual
criteria necessary to protect aquatic life
and human health become measurable.
The Agency does not believe it is
appropriate to promulgate criteria that
are not sufficiently protective. EPA
discusses this issue further in its
Response to Comment Document for
today’s final rule.

EPA does believe, however, that the
use of analytical detection limits are
appropriate for assessing compliance
with National Pollutant Discharge
Elimination System (NPDES) permit
limits. This view of the role of detection
limits was first articulated in guidance
for translating dioxin criteria into
NPDES permit limits. See ‘‘Strategy for
the Regulation of Discharges of PHDDs
and PHDFs from Pulp and Paper Mills
to Waters of the U.S.’’ Memorandum
from the Assistant Administrator for
Water to the Regional Water
Management Division Directors, May
21, 1990. This guidance presented a
model for addressing toxic pollutants
which have criteria less than current
detection limits. EPA, in more recent
guidance, recommends the use of the
‘‘minimum level’’ or ML for reporting
sample results to assess compliance
with WQBELs (TSD page 111). The ML,
also called the ‘‘quantification level,’’ is
the level at which the entire analytical
system gives recognizable mass spectra
and acceptable calibration points, i.e.,
the point at which the method can
reliably quantify the amount of
pollutant in the sample. States can use
their own procedures to average and
otherwise account for monitoring data,
e.g., quantifying results below the ML.
These results can then be used to assess
compliance with WQBELs. (See 40 CFR
part 132, Appendix F, Procedure 8.B.)
This approach is applicable to priority
toxic pollutants with criteria less than
current detection limits. EPA’s guidance
explains that standard analytical
methods may be used for purposes of
assessing compliance with permit
limits, but not for purposes of
establishing water quality criteria or
permit limits. Under the CWA,
analytical methods are appropriately
used in connection with NPDES permit
limit compliance assessments. Because
of the function of water quality criteria,
EPA has not considered the sensitivity
of analytical methods in deriving the
criteria promulgated today.

EPA has promulgated 40 CFR
131.38(c)(3) to determine when
freshwater or saltwater aquatic life
criteria apply. This provision
incorporates a time parameter to better
define the critical condition. The
structure of the paragraph is to establish
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applicable rules and to allow for site-
specific exceptions where the rules are
not consistent with actual field
conditions. Because a distinct
separation generally does not exist
between freshwater and saltwater
aquatic communities, EPA is
establishing the following: (1) The
freshwater criteria apply at salinities of
1 part per thousand and below at
locations where this occurs 95% or
more of the time; (2) saltwater criteria
apply at salinities of 10 parts per
thousand and above at locations where
this occurs 95% more of the time; and
(3) at salinities between 1 and 10 parts
per thousand the more stringent of the
two apply unless EPA approves the
application of the freshwater or
saltwater criteria based on an
appropriate biological assessment. The
percentiles included here were selected
to minimize the chance of overlap, that
is, one site meeting both criteria.
Determination of these percentiles can
be done by any reasonable means such
as interpolation between points with
measured data or by the application of
calibrated and verified mathematical
models (or hydraulic models). It is not
EPA’s intent to require actual data
collection at particular locations.

In the brackish water transition zones
of estuaries with varying salinities, there
generally will be a mix of freshwater
and saltwater species. Generally,
therefore, it is reasonable for the more
stringent of the freshwater or saltwater
criteria to apply. In evaluating
appropriate data supporting the
alternative set of criteria, EPA will focus
on the species composition as its
preferred method. This assignment of
criteria for fresh, brackish and salt
waters was developed in consultation
with EPA’s research laboratories at
Duluth, Minnesota and Narragansett,
Rhode Island. The Agency believes such
an approach is consistent with field
experience.

Paragraph (d) in 40 CFR 131.38 lists
the designated water and use
classifications for which the criteria
apply. The criteria are applied to the
beneficial use designations adopted by
the State of California; EPA has not
promulgated any new use classifications
in this rule.

Exceedences Frequency: In a water
quality criterion for aquatic life, EPA
recommends an allowable frequency for
excursions of the criteria. See 1985
Guidelines, pages 11–13. This allowable
frequency provides an appropriate
period of time during which the aquatic
community can recover from the effect
of an excursion and then function
normally for a period of time before the
next excursion. An excursion is defined

as an occurrence of when the average
concentration over the duration of the
averaging period is above the CCC or the
CMC. As ecological communities are
naturally subjected to a series of
stresses, the allowable frequency of
pollutant stress may be set at a value
that does not significantly increase the
frequency or severity of all stresses
combined. See also TSD, Appendix D.
In addition, providing an allowable
frequency for exceeding the criterion
recognizes that it is not generally
possible to assure that criteria are never
exceeded. (TSD, page 36.)

Based on the available data, today’s
rule requires that the acute criterion for
a pollutant be exceeded no more than
once in three years on the average. EPA
is also requiring that the chronic
criterion for a pollutant be exceeded no
more than once in three years on the
average. EPA acknowledges that States
may develop allowable frequencies that
differ from these allowable frequencies,
so long as they are scientifically
supportable, but believes that these
allowable frequencies are protective of
the designated uses where EPA is
promulgating criteria.

The use of aquatic life criteria for
developing water quality-based effluent
limits in permits requires the permitting
official to use an appropriate wasteload
allocation model. (TSD, Appendix D–6.)
As discussed above, there are generally
two methods for determining design
flows, the hydrologically-based method
and the biologically-based method.

The biologically-based method
directly uses the averaging periods and
frequencies specified in the aquatic life
criteria for determining design flows.
(TSD, Appendix. D–8.) Because the
biologically-based method calculates the
design flow directly from the duration
and allowable frequency, it most
accurately provides the allowed number
of excursions. The hydrologically based
method applies the CMC at a design
flow equal to or equivalent to the 1Q10
design flow (i.e., the lowest one-day
flow with an average recurrence
frequency of once in ten years), and
applies the CCC at the 7Q10 design flow
(i.e., the lowest average seven
consecutive day flow with a recurrence
frequency of once in ten years).

EPA established a three year
allowable frequency in the NTR. In
settlement of the litigation on the NTR,
EPA stated that it was in the midst of
conducting, sponsoring, or planning
research aimed at addressing scientific
issues related to the basis for and
application of water quality criteria and
mentioned the issue of allowable
frequency. See Partial Settlement
Agreement in American Forest and

Paper Ass’n, Inc. et al. v. U.S. EPA
(Consolidated Case No. 93–0694 (RMU)
D.D.C. To that end, EPA is reevaluating
issues raised about allowable frequency
as part of its work in revising the 1985
Guidelines.

EPA recognizes that additional data
concerning (a) the probable frequency of
lethal events for an assemblage of taxa
covering a range of sensitivities to
pollutants, (b) the probable frequency of
sublethal effects for such taxa, (c) the
differing effects of lethal and sublethal
events in reducing populations of such
taxa, and (d) the time needed to replace
organisms lost as a result of toxicity,
may lead to further refinement of the
allowable frequency value. EPA has not
yet completed this work. Until this work
is complete, EPA believes that where
EPA promulgates criteria, the three year
allowable frequency represents a value
in the reasonable range for this
parameter.

3. Implementation
Once the applicable designated uses

and water quality criteria for a water
body are determined, under the
National Pollutant Discharge
Elimination System (NPDES) program
discharges to the water body must be
characterized and the permitting
authority must determine the need for
permit limits. If a discharge causes, has
the reasonable potential to cause, or
contributes to an excursion of a numeric
or narrative water quality criteria, the
permitting authority must develop
permit limits as necessary to meet water
quality standards. These permit limits
are water quality-based effluent
limitations or WQBELs. The terms
‘‘cause,’’ ‘‘reasonable potential to
cause,’’ and ‘‘contribute to’’ are the
terms in the NPDES regulations for
conditions under which water quality-
based permit limits are required. See 40
CFR 122.44(d)(1).

Since the publication of the proposed
CTR, the State of California adopted
procedures which detail how water
quality criteria will be implemented
through NPDES permits, waste
discharge requirements, and other
regulatory approaches. These
procedures entitled, Policy for
Implementation of Toxics Standards for
Inland Surface Waters, Enclosed Bays,
and Estuaries of California were
adopted on March 2, 2000. Once these
procedures are submitted for review
under CWA section 303(c), EPA will
review them as they relate to water
quality standards, and approve or
disapprove them.

Several commenters understood the
language in the preamble to the
proposed rule regarding implementation
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to mean that site-specific criteria,
variances, and other actions would be
prohibited or severely limited by the
CTR. Site-specific criteria, variances and
other actions modifying criteria are
neither prohibited nor limited by the
CTR. The State, if it so chooses, still can
make these changes to its water quality
standards, subject to EPA approval.
However, with this Federal rule in
effect, the State cannot implement any
modifications that are less stringent
than the CTR without an amendment to
the CTR to reflect these modifications.
EPA will make every effort to
expeditiously accommodate Federal
rulemaking of appropriate modifications
to California’s water quality standards.
In the preamble to the proposed CTR,
and here today, EPA is emphasizing that
these efforts to amend the CTR on a
case-by-case basis will generally
increase the time before a modification
can be implemented.

4. Wet Weather Flows
EPA has for a longtime maintained

that CWA section 301(b)(1)(C) applies to
NPDES permits for discharges from
municipal separate storm sewer
systems. Recently, the U.S. Court of
Appeals for the Ninth Circuit upheld
NPDES permits issued by EPA for five
Arizona municipal separate storm sewer
systems and addressed this issue
specifically. Defenders of Wildlife, et al.
v. Browner, No. 98–71080 (9th Cir.,
October 1999). The Court held that the
CWA does not require ‘‘strict
compliance’’ with State water quality
standards for municipal storm sewer
permits under section 301(b)(1)(C), but
that at the same time, the CWA does
give EPA discretion to incorporate
appropriate water quality-based effluent
limitations under another provision,
CWA section 402(p)(3)(B)(iii).

The Court based its decision on the
structure of section 402(p)(3), which
contains distinct language for discharges
of industrial storm water and municipal
storm water. In section 402(p)(3)(A),
Congress requires that ‘‘dischargers
associated with industrial activity shall
meet all applicable provisions of
[section 402] and section [301].’’ 33
U.S.C. section 1342(p)(3)(A). The Court
noted, therefore, that by incorporation,
industrial storm water discharges need
to achieve ‘‘any more stringent
limitation, including those necessary to
meet water quality standards * * *’’
The Court explained that industrial
storm water discharges ‘‘must comply
strictly with State water quality
standards’’ but that Congress chose not
to include a similar provision for
municipal storm sewer discharges,
including instead a requirement for

controls to reduce pollutants to the
maximum extent practicable or MEP
standard in section 402(p)(3)(B).
Reading the two related sections
together, the Court concluded that
section 402(p)(3)(B)(iii) does not require
‘‘strict compliance’’ by municipal storm
sewer discharges according to section
301(b)(1)(C). At the same time, however,
the Court found that the language in
CWA section 402(p)(3)(B)(iii) which
states that permits for discharges from
municipal storm sewers shall require
‘‘such other provisions as the
Administrator of the state determines
appropriate for the control of such
pollutants’’ provides EPA with
discretion to incorporate provisions
lending to ultimate compliance with
water quality standards.

EPA believes that compliance with
water quality standards through the use
of Best Management Practices (BMPs) is
appropriate. EPA articulated its position
on the use of BMPs in storm water
permits in the policy memorandum
entitled, ‘‘Interim Permitting Approach
for Water Quality-Based Effluent
Limitations In Storm Water Permits’’
which was signed by the Assistant
Administrator for Water, Robert
Perciasepe on August 1, 1996 (61 FR
43761, August 9, 1996). A copy of this
memorandum is contained in the
administrative record for today’s rule.
The policy affirms the use of BMPs as
a means to attain water quality
standards in municipal storm water
permits, and embraces BMPs as an
interim permitting approach.

The interim permitting approach uses
BMPs in first-round storm water
permits, and expanded or better-tailored
BMPs in subsequent permits, where
necessary, to provide for the attainment
of water quality standards. In cases
where adequate information exists to
develop more specific conditions or
limitations to meet water quality
standards, these conditions or
limitations are to be incorporated into
storm water permits, as necessary and
appropriate.

This interim permitting approach,
however, only applies to EPA. EPA
encourages the State to adopt a similar
policy for municipal storm water
permits. This interim permitting
approach provides time, where
necessary, to more fully assess the range
of issues and possible options for the
control of storm water discharges for the
protection of water quality. More
information on this issue is included in
the response to comment document in
response to specific storm water issues
raised by commenters.

5. Schedules of Compliance

A compliance schedule refers to an
enforceable sequence of interim
requirements in a permit leading to
ultimate compliance with water quality-
based effluent limitations or WQBELs in
accordance with the CWA. The
authorizing compliance schedule
provision authorizes, but does not
require, the permit issuing authority in
the State of California to include such
compliance schedules in permits under
appropriate circumstances. The State of
California is authorized to administer
the National Pollutant Discharge
Elimination System (NPDES) program
and may exercise its discretion when
deciding if a compliance schedule is
justified because of the technical or
financial (or other) infeasibility of
immediate compliance. An authorizing
compliance schedule provision is
included in today’s rule because of the
potential for existing dischargers to have
new or more stringent effluent
limitations for which immediate
compliance would not be possible or
practicable.

New and Existing Dischargers: The
provision allows compliance schedules
only for an ‘‘existing discharger’’ which
is defined as any discharger which is
not a ‘‘new California discharger.’’ A
‘‘new California discharger’’ includes
‘‘any building, structure, facility, or
installation from which there is, or may
be, a ‘discharge of pollutants’, the
construction of which commences after
the effective date of this regulation.’’
These definitions are modeled after the
existing 40 CFR 122.2 definitions for
parallel terms, but with a cut-off date
modified to reflect this rule. Only ‘‘new
California dischargers’’ are required to
comply immediately upon
commencement of discharge with
effluent limitations derived from the
criteria in this rule. For ‘‘existing
dischargers’’ whose permits are reissued
or modified to contain new or more
stringent limitations based upon certain
water quality requirements, the permit
could allow up to five years, or up to the
length of a permit, to comply with such
limitations. The provision applies to
new or more stringent effluent
limitations based on the criteria in this
EPA rule.

EPA has included ‘‘increasing
dischargers’’ within the category of
‘‘existing dischargers’’ since ‘‘increasing
dischargers’’ are existing facilities with
a change—an increase—in their
discharge. Such facilities may include
those with seasonal variations.
‘‘Increasing dischargers’’ will already
have treatment systems in place for their
current discharge, thus, they have less
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opportunity than a new discharger does
to design and build a new treatment
system which will meet new water
quality-based requirements for their
changed discharge. Allowing existing
facilities with an increasing discharge a
compliance schedule will avoid placing
the discharger at a competitive
disadvantage vis-a-vis other existing
dischargers who are eligible for
compliance schedules.

Today’s rule does not prohibit the use
of a short-term ‘‘shake down period’’ for
new California dischargers as is
provided for new sources or new
dischargers in 40 CFR 122.29(d)(4).
These regulations require that the owner
or operator of (1) a new source; (2) a
new discharger (as defined in 40 CFR
122.2) which commenced discharge
after August 13, 1979; or (3) a
recommencing discharger shall install
and implement all pollution control
equipment to meet the conditions of the
permit before discharging. The facility
must also meet all permit conditions in
the shortest feasible time (not to exceed
90 days). This shake-down period is not
a compliance schedule. This approach
may be used to address violations which
may occur during a new facility’s start-
up, especially where permit limits are
water quality-based and biological
treatment is involved.

The burden of proof to show the
necessity of a compliance schedule is on
the discharger, and the discharger must
request approval from the permit
issuing authority for a schedule of
compliance. The discharger should
submit a description of the minimum
required actions or evaluations that
must be undertaken in order to comply
with the new or more restrictive
discharge limits. Dates of completion for
the required actions or evaluations
should be included, and the proposed
schedule should reflect the shortest
practicable time to complete all
minimum required actions.

Duration of Compliance Schedules:
Today’s rule provides that compliance
schedules may provide for up to five
years to meet new or more stringent
effluent limitations in those limited
circumstances where the permittee can
demonstrate to the permit authority that
an extended schedule is warranted.
EPA’s regulations at 122.47 require
compliance with standards as soon as
possible. This means that permit
authorities should not allow compliance
schedules where the permittee fails to
demonstrate their necessity. This
provision should not be considered a
default compliance schedule duration
for existing facilities.

In instances where dischargers wish
to conduct toxicological studies, analyze

results, and adopt and implement new
or revised water quality-based effluent
limitations, EPA believes that five years
is sufficient time within which to
complete this process. See the preamble
to the proposed rule.

Under this rule, where a schedule of
compliance exceeds one year, interim
requirements are to be specified and
interim progress reports are to be
submitted at least annually to the permit
issuing authority, in at least one-year
time intervals.

The rule allows all compliance
schedules to extend up to a maximum
duration of five years, which is the
maximum term of any NPDES permit.
See 40 CFR 122.46. The discharger’s
opportunity to obtain a compliance
schedule occurs when the existing
permit for that discharge is issued,
reissued or modified to contain more
stringent limits based on the water
quality criteria in today’s rule. Such
compliance schedules, however, cannot
be extended to any indefinite point of
time in the future because the
compliance schedule provision in this
rule will sunset on May 18, 2005. The
sunset applies to the authorizing
provision in today’s rule (40 CFR
131.38(e)), not to individual schedules
of compliance included in specific
NPDES permits. Delays in reissuing
expired permits (including those which
continue in effect under applicable
NPDES regulations) cannot indefinitely
extend the period of time during which
a compliance schedule is in effect. This
would occur where the permit authority
includes the single maximum five-year
compliance schedule in a permit that is
reissued just before the compliance
schedule provision sunsets (having been
previously issued without WQBELS
using the rule’s criteria on the eve of the
effective date of this rule). Instead, the
effect of the sunset provision is to limit
the longest time period for compliance
to ten years after the effective date of
this rule.

EPA recognizes that where a permit is
modified during the permit term, and
the permittee needs the full five years to
comply, the five-year schedule may
extend beyond the term of the modified
permit. In such cases, the rule allows for
the modified permit to contain a
compliance schedule with an interim
limit by the end of the permit term.
When the permit is reissued, the permit
authority may extend the compliance
schedule in the next permit, provided
that, taking into account the amount of
time allowed under the previous permit,
the entire compliance schedule
contained in the permit shall not exceed
five years. Final permit limits and
compliance dates will be included in

the record for the permit. Final
compliance dates must occur within
five years from the date of permit
issuance, reissuance, or modification,
unless additional or less time is
provided for by law.

EPA would prefer that the State adopt
an authorizing compliance schedule
provision but recognizes that the State
may not be able to complete this action
for some time after promulgation of the
CTR. Thus, EPA has chosen to
promulgate the rule with a sunset
provision which states that the
authorizing compliance schedule
provision will cease or sunset on May
18, 2005. However, if the State Board
adopts, and EPA approves, a statewide
authorizing compliance schedule
provision significantly prior to May 18,
2005, EPA will act to stay the
authorizing compliance schedule
provision in today’s rule. Additionally,
if a Regional Board adopts, and the State
Board adopts and EPA approves, a
Regional Board authorizing compliance
schedule provision, EPA will act to stay
today’s provision for the appropriate or
corresponding geographic region in
California. At that time, the State
Board’s or Regional Board’s authorizing
compliance schedule provision will
govern the ability of the State regulatory
entity to allow a discharger to include
a compliance schedule in a discharger’s
NPDES permit.

Antibacksliding: EPA wishes to
address the potential concern over
antibacksliding where revised permit
limits based on new information are the
result of the completion of additional
studies. The Agency’s interpretation of
the CWA is that the antibacksliding
requirements of section 402(o) of the
CWA do not apply to revisions to
effluent limitations made before the
scheduled date of compliance for those
limitations.

State Compliance Schedule
Provisions: EPA supports the State in
adopting a statewide provision
independent of or as part of the effort to
readopt statewide water quality control
plans, or in adopting individual basin-
wide compliance schedule provisions
through its nine Regional Water Quality
Control Boards (RWQCBs). The State
and RWQCBs have broad discretion to
adopt a provision, including discretion
on reasonable lengths of time for final
compliance with WQBELs. EPA
recognizes that practical time frames
within which to set interim goals may
be necessary to achieve meaningful,
long-term improvements in water
quality in California.

At this time, two RWQCBs have
adopted an authorizing compliance
schedule provision as an amendment to
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their respective Basin Plans during the
Boards’ last triennial review process.
The Basin Plans have been adopted by
the State and have come to EPA for
approval. Thus, the Basin Plans’
provisions are effective for the
respective Basins. If and when EPA
approves of either Regional Basin Plan,
EPA will expeditiously act to amend the
CTR, staying its compliance schedule
provision, for the appropriate
geographic region.

6. Changes From Proposed Rule
A few changes were made in the final

rule from the proposal both as a result
of the Agency’s consideration of issues
raised in public comments and
Endangered Species Act consultation
with the U.S. Fish and Wildlife Service
(FWS) and U.S. National Marine
Fisheries Service (NMFS). The
important changes include: reserving
the mercury aquatic life criteria;
reserving the selenium freshwater acute
aquatic life criterion; reserving the
chloroform human health criteria; and
adding a sunset provision to the
authorizing compliance schedule
provision. EPA also clarified that the
CTR will not replace priority toxic
pollutant criteria which were adopted
by the San Francisco Regional Water
Quality Control Board in its 1986 Basin
Plan, adopted by the State Board, and
approved by EPA; specifying the
harmonic mean for human health
criteria for non-carcinogens and adding
a provision which explicitly allows the
State to adopt and implement an
alternative averaging period, frequency,
and design flow for a criterion after
opportunity for public comment.

The first two changes, the reservation
of mercury criteria and selenium
criterion, are discussed in more detail
below in Section L., The Endangered
Species Act (ESA). The selenium
criterion is also discussed in more detail
above in Section E., Derivation of
Criteria, in subsection 2.b., Freshwater
Acute Selenium Criterion. EPA has also
decided to reserve a decision on
numeric criteria for chloroform and
therefore not promulgate chloroform
criteria in the final rule. As part of a
large-scale regulation promulgated in
December l998 under the Safe Drinking
Water Act, EPA published a health-
based goal for chloroform (the
maximum contaminant level goal or
MCLG) of zero, see 63 FR 69390, Dec.
16, 1998. EPA provided new data and
analyses concerning chloroform for
public review and comment, including
a different, mode of action approach for
estimating the cancer risk, 63 FR 15674,
March 31, 1998, but did not reach a
conclusion on how to use that new

information in establishing the final
MCLG, pending further review by the
Science Advisory Board. EPA has now
concluded that any further actions on
water quality criteria should take into
account the new data and analysis as
reviewed by the SAB. This decision is
consistent with a recent federal court
decision vacating the MCLG for
chloroform (Chlorine Chemistry Council
v. EPA, No. 98–1627 (DC Cir., Mar.
31,2000)). EPA intends to reassess the
human health 304(a) criteria
recommendation for chloroform. For
these reasons, EPA has decided to
reserve a decision on numeric criteria
for chloroform in the CTR and not
promulgate water quality criteria as
proposed. Permitting authorities in
California should continue to rely on
existing narrative criteria to establish
effluent limitations as necessary for
chloroform.

The sunset provision for the
authorizing compliance schedule
provision has been added to ease the
transition from a Federal provision to
the State’s provision that was adopted
in March 2000 as part of its’ new
statewide implementation plan. The
sunset provision is discussed in more
detail in Section G.5 of today’s
preamble. The CTR matrix at 40 CFR
131.38(b)(1) makes it explicit that the
rule does not supplant priority toxic
pollutant criteria which were adopted
by the San Francisco Regional Water
Quality Control Board in its 1986 Basin
Plan, adopted by the State Board, and
approved by EPA. This change is
discussed more fully in Section D.4. of
today’s preamble. EPA modified the
design flow for implementing human
health criteria for non-carcinogens from
a 30Q5 to a harmonic mean. Human
health criteria for non-carcinogens are
based on an RfD, which is an acceptable
daily exposure over a lifetime. EPA
matched the criteria for protection over
a human lifetime with the longest
stream flow averaging period, i.e., the
harmonic mean. Lastly, the CTR now
contains language which is intended to
make it easier for the State to adopt and
implement an alternative averaging
period, frequency and related design
flow, for situations where the default
parameters are inappropriate. This
language is found at 40 CFR
131.38(c)(2)(iv).

H. Economic Analysis
This final rule establishes ambient

water quality criteria which, by
themselves, do not directly impose
economic impacts (see section K). These
criteria combined with the State-
adopted designated uses for inland
surface waters, enclosed bays and

estuaries, and implementation policies,
will establish water quality standards.
Until the State implements these water
quality standards, there will be no effect
of this rule on any entity. The State will
implement these criteria by ensuring
that NPDES permits result in discharges
that will meet these criteria. In so doing,
the State will have considerable
discretion.

EPA has analyzed the indirect
potential costs and benefits of this rule.
In order to estimate the indirect costs
and benefits of the rule, an appropriate
baseline must be established. The
baseline is the starting point for
measuring incremental costs and
benefits of a regulation. The baseline is
established by assessing what would
occur in the absence of the regulation.
At present, State Basin Plans contain a
narrative water quality criterion stating
that all waters shall be maintained free
of toxic substances in concentrations
that produce detrimental physiological
responses in human, plant, animal, or
aquatic life. EPA’s regulation at 40 CFR
122.44(d)(1)(vi) requires that where a
discharge causes or has the reasonable
potential to cause an excursion above a
narrative criterion within a State water
quality standard, the permitting
authority must establish effluent limits
but may determine limits using a
number of options. These options
include establishing ‘‘effluent limits on
a case-by-case basis, using EPA’s water
quality criteria published under section
304(a) of the CWA, supplemented where
necessary by other relevant
information’’ (40 CFR
122.44(d)(1)(vi)(B)). Thus, to the extent
that the State is implementing its
narrative criteria by applying the CWA
section 304(a) criteria, this rule does not
impose any incremental costs because
the criteria in this rule are identical to
the CWA section 304(a) criteria.
Alternatively, to the extent that the State
is implementing its narrative criteria on
a ‘‘case-by-case basis’’ using ‘‘other
relevant information’’ in its permits this
rule may impose incremental indirect
costs because the criteria in these
permits may not be based on CWA
304(a) criteria. Both of these approaches
to establishing effluent limits are in full
compliance with the CWA.

Because a specific basis for effluent
limits in all existing permits in
California is not known, it is not
possible to determine a precise estimate
of the indirect costs of this rule. The
incremental costs of the rule may be as
low as zero, or as high as $61 million.
The high estimate of costs is based on
the possibility that most of the effluent
limits now in effect are not based on
304(a) criteria. EPA evaluated these
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indirect costs using two different
approaches. The first approach uses
existing discharge data and makes
assumptions about future State NPDES
permit limits. Actual discharge levels
are usually lower than the level set by
current NPDES permit limits. This
approach, representing the low-end
scenario, also assumes that some of the
discretionary mechanisms that would
enhance flexibility (e.g., site specific
criteria, mixing zones) would be granted
by the State. The second approach uses
a sample of existing permit limits and
assumes that dischargers are actually
discharging at the levels contained in
their permits and makes assumptions
about limits statewide that would be
required under the rule. This approach,
representing the high-end scenario, also
assumes that none of the discretionary
mechanisms that would enhance
flexibility (e.g., site specific criteria,
mixing zones) would be granted by the
State. These two approaches recognize
that the State has significant flexibility
and discretion in how it chooses to
implement standards within the NPDES
permit program, the EA by necessity
includes many assumptions about how
the State will implement the water
quality standards. These assumptions
are based on a combination of EPA
guidance and current permit conditions
for the facilities examined in this
analysis. To account for the uncertainty
of EPA’s implementation assumptions,
this analysis estimates a wide range of
costs and benefits. By completing the
EA, EPA intends to inform the public
about how entities might be potentially
affected by State implementation of
water quality standards in the NPDES
permit program. The costs and benefits
sections that follow summarize the
methodology and results of the analysis.

1. Costs
EPA assessed the potential

compliance costs that facilities may
incur to meet permit limits based on the
criteria in today’s rule. The analysis
focused on direct compliance costs such
as capital costs and operation and
maintenance costs (O&M) for end-of-
pipe pollution control, indirect source
controls, pollution prevention,
monitoring, and costs of pursuing
alternative methods of compliance.

The population of facilities with
NPDES permits that discharge into
California’s enclosed bays, estuaries and
inland surface waters includes 184
major dischargers and 1,057 minor
dischargers. Of the 184 major facilities,
128 are publicly owned treatment works
(POTWs) and 56 are industrial facilities.
Approximately 2,144 indirect
dischargers designated as significant

industrial users discharge wastewater to
those POTWs. In the EA for the
proposed CTR, EPA used a three-phased
process to select a sample of facilities to
represent California dischargers
potentially affected by the State’s
implementation of permit limits based
on the criteria contained in this rule.

The first phase consisted of choosing
three case study areas for which data
was thought to exist. The three case
studies with a total of 5 facilities
included: the South San Francisco Bay
(the San Jose/Santa Clara Water
Pollution Control Plant and Sunnyvale
Water Pollution Control Plant); the
Sacramento River (the Sacramento
Regional Wastewater Treatment Plant);
and the Santa Ana River (the City of
Riverside Water Quality Control Plant
and the City of Colton Municipal
Wastewater Treatment Facility). The
second phase consisted of selecting five
additional major industrial dischargers
to complement the case-study POTWs.

The third phase involved selecting 10
additional facilities to improve the basis
for extrapolating the costs of the
selected sample facilities to the entire
population of potentially affected
dischargers. The additional 10 facilities
were selected such that the group
examined: (1) Was divided between
major POTWs and major industrial
discharger categories in proportion to
the numbers of facilities in the State; (2)
gave greater proportionate
representation to major facilities than
minor facilities based on a presumption
that the majority of compliance costs
would be incurred by major facilities;
(3) gave a proportionate representation
to each of four principal conventional
treatment processes typically used by
facilities in specified industries in
California; and (4) was representative of
the proportionate facilities located
within the different California Regional
Water Quality Control Boards. Within
these constraints, facilities were
selected at random to complete the
sample.

In the EA for today’s final rule, EPA
primarily used the same sample as the
EA for the proposed rule with some
modifications. EPA increased the
number of minor POTWs and minor
industrial facilities in the sample. EPA
randomly selected four new minor
POTW facilities and five new minor
industrial facilities to add to the sample.
The number of sample facilities selected
in each area under the jurisdiction of a
Regional Water Quality Control Board
was roughly proportional to the
universe of facilities in each area.

For those facilities that were projected
to exceed permit limits based on the
criteria, EPA estimated the incremental

costs of compliance. Using a decision
matrix or flow chart, costs were
developed for two different scenarios—
a ‘‘low-end’’ cost scenario and a ‘‘high-
end’’ cost scenario—to account for a
range of regulatory flexibility available
to the State when implementing permit
limits based on the water quality
criteria. The assumptions for baseline
loadings also vary over the two
scenarios. The low-end scenario
generally assumed that facilities were
discharging at the maximum effluent
concentrations taken from actual
monitoring data, while the high-end
scenario generally assumed that
facilities were discharging at their
current effluent limits. The decision
matrix specified assumptions used for
selection of control options, such as
optimization of existing treatment
processes and operations, in-plant
pollutant minimization and prevention,
and end-of-pipe treatment.

The annualized potential costs that
direct and indirect dischargers may
incur as a result of State implementation
of permit limits based on water quality
standards using today’s criteria are
estimated to be between $33.5 million
and $61 million. EPA believes that the
costs incurred as a result of State
implementation of these permit limits
will approach the low-end of the cost
range. Costs are unlikely to reach the
high-end of the range because State
authorities are likely to choose
implementation options that provide
some degree of flexibility or relief to
point source dischargers. Furthermore,
cost estimates for both scenarios, but
especially for the high-end scenario,
may be overstated because the analysis
tended to use conservative assumptions
in calculating these permit limits and in
establishing baseline loadings. The
baseline loadings for the high-end were
based on current effluent limits rather
than actual pollutant discharge data.
Most facilities discharge pollutants in
concentrations well below current
effluent limits. In addition, both the
high-end and low-end cost estimates in
the EA may be slightly overstated since
potential costs incurred to reduce
chloroform discharges were included in
these estimates. EPA made a decision to
reserve the chloroform human health
criteria after the EA was completed.

Under the low-end cost scenario,
major industrial facilities and POTWs
would incur about 27 percent of the
potential costs, indirect dischargers
would incur about 70 percent of the
potential costs, while minor dischargers
would incur about 3 percent. Of the
major direct dischargers, POTWs would
incur the largest share of projected costs
(87 percent). However, distributed
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among 128 major POTWs in the State,
the average cost per plant would be
$61,000 per year. Chemical and
petroleum industries would incur the
highest cost of the industrial categories
(5.6 percent of the annual costs, with an
annual average of $25,200 per plant).
About 57 percent of the low-end costs
would be associated with pollution
prevention activities, while nearly 38
percent would be associated with
pursuing alternative methods of
compliance under the regulations.

Under the high-end cost scenario,
major industrial facilities and POTWs
would incur about 94 percent of the
potential costs, indirect dischargers
would incur about 17 percent of the
potential costs, while minor dischargers
would incur about 5 percent. Among the
major, direct dischargers, two categories
would incur the majority of potential
costs—major POTWs (82 percent),
Chemical/Petroleum Products (9
percent). The average annual per plant
cost for different industry categories
would ranges from zero to $324,000.
The two highest average cost categories
would be major POTWs ($324,000 per
year) and Chemical/Petroleum Products
($221,264 per year). The shift in
proportion of potential costs between
direct and indirect dischargers is due to
the assumption that more direct
dischargers would use end-of-pipe
treatment under the high-end scenario.
Thus, a smaller proportion of indirect
dischargers would be impacted under
the high-end scenario, since some
municipalities are projected to add end-
of-pipe treatment which would reduce
the need for controls from indirect
discharges. Over 91 percent of the
annual costs are for waste minimization
and treatment optimization costs. Waste
minimization would represent nearly
84% of the total annual costs. Capital
and operation and maintenance costs
would make up less than 9 percent of
annual costs.

Cost-Effectiveness: Cost-effectiveness
is estimated in terms of the cost of
reducing the loadings of toxic pollutants
from point sources. The cost-
effectiveness is derived by dividing the
projected annual costs of implementing
permit limits based on water quality
standards using today’s criteria by the
toxicity-weighted pounds (pound-
equivalents) of pollutants removed.
Pound-equivalents are calculated by
multiplying pounds of each pollutant
removed by the toxic weight (based on
the toxicity of copper) for that pollutant.

Based on this analysis, State
implementation of permit limits based
on today’s criteria would be responsible
for the reduction of about 1.1 million to
2.7 million toxic pound-equivalents per

year, or 15 to 50 percent of the toxic-
weighted baseline loadings for the high-
and low-end scenarios, respectively.
The cost-effectiveness of the scenarios
would range from $22 (high-end
scenario) to $31 (low-end scenario) per
pound-equivalent.

2. Benefits
The benefits analysis is intended to

provide insight into both the types and
potential magnitude of the economic
benefits expected as a result of
implementation of water quality
standards based on today’s criteria. To
the extent feasible, empirical estimates
of the potential magnitude of the
benefits were developed and then
compared to the estimated costs of
implementing water quality standards
based on today’s criteria.

To perform a benefits analysis, the
types or categories of benefits that apply
need to be defined. EPA relied on a set
of benefits categories that typically
apply to changes in the water resource
environment. Benefits were categorized
as either use benefits or passive
(nonuse) benefits depending on whether
or not they involve direct use of, or
contact with, the resource. The most
prominent use benefit categories are
those related to recreational fishing,
boating, and swimming. Another use
benefit category of significance is
human health risk reduction. Human
health risk reductions can be realized
through actions that reduce human
exposure to contaminants such as
exposure through the consumption of
fish containing elevated levels of
pollutants. Passive use benefits are
those improvements in environmental
quality that are valued by individuals
apart from any use of the resource in
question.

Benefits estimates were derived in
this study using an approach in which
benefits of discrete large-scale changes
in water quality beyond present day
conditions were estimated wherever
feasible. A share of those benefits was
then apportioned to implementation of
water quality standards based on today’s
criteria. The apportionment estimate
was based on a three-stage process:

First, EPA assessed current total
loadings from all sources that are
contributing to the toxics-related water
quality problems observed in the State.
This defines the overall magnitude of
loadings. Second, the share of total
loadings that are attributable to sources
that would be controlled through
implementation of water quality
standards based on today’s criteria was
estimated. Since this analysis was
designed to focus only on those controls
imposed on point sources, this stage of

the process entailed estimating the
portion of total loadings originating
from point sources. Third, the
percentage reduction in loadings
expected due to implementation of
today’s criteria was estimated and then
multiplied by the share of point source
loadings to calculate the portion of
benefits that could be attributed to
implementation of water quality
standards based on today’s criteria.

Total monetized annual benefits were
estimated in the range of $6.9 to $74.7
million. By category, annual benefits
would be $1.3 to $4.6 million for
avoided cancer risk, $2.2 to $15.2
million for recreational angling, and
$3.4 to $54.9 million for passive use
benefits.

There are numerous categories of
potential or likely benefits that have
been omitted from the quantified and
monetized benefit estimates. In terms of
potential magnitudes of benefit, the
following are likely to be significant
contributors to the underestimation of
the monetized values presented above:

• Improvements in water-related (in-
stream and near stream) recreation apart
from fishing. The omission of potential
motorized and nonmotorized boating,
swimming, picnicking, and related in-
stream and stream-side recreational
activities from the benefits estimates
could contribute to an appreciable
underestimation of total benefits. Such
recreational activities have been shown
in empirical research to be highly
valued, and even modest changes in
participation and or user values could
lead to sizable benefits statewide. Some
of these activities can be closely
associated with water quality attributes
(notably, swimming). Other recreational
activities may be less directly related to
the water quality improvements, but
might nonetheless increase due to their
association with fishing, swimming, or
other activities in which the
participants might engage.

• Improvements in consumptive and
nonconsumptive land-based recreation,
such as hunting and wildlife
observation. Improvements in aquatic
habitats may lead (via food chain and
related ecologic benefit mechanisms) to
healthier, larger, and more diverse
populations of avian and terrestrial
species, such as waterfowl, eagles, and
otters. Improvements in the populations
for these species could manifest as
improved hunting and wildlife viewing
opportunities, which might in turn
increase participation and user day
values for such activities. Although the
scope of the benefits analysis has not
allowed a quantitative assessment of
these values at either pre- or post-rule
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conditions, it is conceivable that these
benefits could be appreciable.

• Improvements in human health
resulting from reduction of non-cancer
risk. EPA estimated that implementation
of water quality standards based on the
criteria would result in a reduction of
mercury concentrations in fish tissue
and, thus, a reduction in the hazard
from consumption of mercury
contaminated fish. However, EPA was
unable to monetize benefits due to
reduced non-cancer health effects.

• Human health benefits for saltwater
anglers outside of San Francisco Bay
were not estimated. The number of
saltwater anglers outside of San
Francisco Bay is estimated to be 673,000
(based on Huppert, 1989, and U.S. FWS,
1993). The omission of other saltwater
anglers may cause human health
benefits to be underestimated. In
addition, benefit estimates in the EA
may be slightly overstated since
potential benefits from reductions in
chloroform discharges were included in
these estimates. EPA made a decision to
reserve the chloroform human health
criteria after the EA was completed.

EPA received a number of comments
which requested the Agency use the
cost-benefit analysis in the EA as a
factor in setting water quality criteria.
EPA does not use the EA as a basis in
determining protective water quality
criteria. EPA’s current regulations at 40
CFR 131.11 state that the criteria must
be based on sound scientific rationale
and must protect the designated use.
From the outset of the water quality
standards program, EPA has explained
that while economic factors may be
considered in designating uses, they
may not be used to justify criteria that
are not protective of those uses. 44 FR
25223–226, April 30, 1979. See e.g.
Mississippi Commission on Natural
Resources v. Costle, 625 F. 2d 1269,
1277 (5th Cir. 1980). EPA reiterated this
interpretation of the CWA and its
implementing regulations in discussing
section 304(a) recommended criteria
guidance stating that ‘‘they are based
solely on data and scientific judgments
on the relationship between pollutant
concentrations and environmental and
human health effects and do not reflect
consideration of economic impacts or
the technological feasibility of meeting
the chemical concentrations in ambient
water.’’ 63 FR 36742 and 36762, July 7,
1998.

I. Executive Order 12866, Regulatory
Planning and Review

Under Executive Order 12866 (58 FR
51735, October 4, 1993), the Agency
must determine whether the regulatory
action is ‘‘significant’’ and therefore

subject to Office of Management and
Budget (OMB) review and the
requirements of the Executive Order.
The Order defines ‘‘significant
regulatory action’’ as one that is likely
to result in a rule that may:

(1) Have an annual effect on the
economy of $100 million or more or
adversely affect in a material way the
economy, a sector of the economy,
productivity, competition, jobs, the
environment, public health or safety, or
State, local, or tribal governments or
communities;

(2) Create a serious inconsistency or
otherwise interfere with an action taken
or planned by another Agency;

(3) Materially alter the budgetary
impact of entitlements, grants, user fees,
or loan programs or the rights and
obligations of recipients thereof; or

(4) Raise novel legal or policy issues
arising out of legal mandates, the
President’s priorities, or the principles
set forth in the Executive Order.

It has been determined that this rule
is not a ‘‘significant regulatory action’’
under the terms of Executive Order
12866 and is therefore not subject to
OMB review.

J. Unfunded Mandates Reform Act of
1995

Title II of the Unfunded Mandates
Reform Act of 1995 (UMRA), Public
Law 104–4, establishes requirements for
Federal agencies to assess the effects of
their regulatory actions on State, local,
and tribal governments and the private
sector. Under section 202 of the UMRA,
EPA generally must prepare a written
statement, including a cost-benefit
analysis, for proposed and final rules
with ‘‘Federal mandates’’ that may
result in expenditures to State, local,
and tribal governments, in the aggregate,
or to the private sector, of $100 million
or more in any one year. Before
promulgating any regulation for which a
written statement is needed, section 205
of the UMRA generally requires EPA to
identify and consider a reasonable
number of regulatory alternatives and
adopt the least costly, most cost-
effective or least burdensome alternative
that achieves the objectives of the rule.
The provisions of section 205 do not
apply when they are inconsistent with
applicable law. Moreover, section 205
allows an Agency to adopt an
alternative other than the least costly,
most cost-effective or least burdensome
alternative if the Administrator
publishes with the final rule an
explanation why that alternative was
not adopted. Before EPA establishes any
regulatory requirements that may
significantly or uniquely affect small
governments, including tribal

governments, it must have developed
under section 203 of the UMRA a small
government Agency plan. The plan
must provide for notifying potentially
affected small governments, enabling
officials of the affected small
governments to have meaningful and
timely input in the development of
regulatory proposals with significant
Federal intergovernmental mandates,
and EPA informing, educating, and
advising small governments on
compliance with the regulatory
requirements.

Today’s rule contains no Federal
mandates (under the regulatory
provisions of Title II of the Unfunded
Mandates Reform Act (UMRA)) for
State, local, or tribal governments or the
private sector. Today’s rule imposes no
enforceable duty on any State, local or
Tribal governments or the private sector;
rather, the CTR promulgates ambient
water quality criteria which, when
combined with State-adopted uses, will
create water quality standards for those
water bodies with adopted uses. The
State will then use these resulting water
quality standards in implementing its
existing water quality control programs.
Thus, today’s rule is not subject to the
requirements of sections 202 and 205 of
the UMRA.

EPA has determined that this rule
contains no regulatory requirements that
might significantly or uniquely affect
small governments. This rule establishes
ambient water quality criteria which, by
themselves do not directly impact any
entity. The State will implement these
criteria by ensuring that NPDES permits
result in discharges that will meet these
criteria. In so doing, the State will have
considerable discretion. Until the State
implements these water quality
standards, there will be no effect of this
rule on any entity. Thus, today’s rule is
not subject to the requirements of
section 203 of UMRA.

K. Regulatory Flexibility Act
The Regulatory Flexibility Act

generally requires Federal agencies to
prepare a regulatory flexibility analysis
of any rule subject to notice and
comment rulemaking requirements
under the Administrative Procedure Act
or any other statute unless the Agency
certifies that the rule will not have a
significant economic impact of a
substantial number of small entities.
Small entities include small businesses,
small organizations, and small
governmental jurisdictions. For
purposes of assessing the impacts of
today’s rule on small entities, small
entity is defined as: (1) A small business
according to RFA default definitions for
small businesses (based on SBA size
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standards); (2) a small governmental
jurisdiction that is a government of a
city, county, town, school district or
special district with a population of less
than 50,000; and (3) a small
organization that is any not-for-profit
enterprise which is independently
owned and operated and is not
dominant in its field.

After considering the economic
impacts of today’s final rule on small
entities, I certify that this action will not
have a significant economic impact on
a substantial number of small entities.
This final rule will not impose any
requirements on small entities.

Under the CWA water quality
standards program, States must adopt
water quality standards for their waters
that must be submitted to EPA for
approval. If the Agency disapproves a
State standard and the State does not
adopt appropriate revisions to address
EPA’s disapproval, EPA must
promulgate standards consistent with
the statutory requirements. EPA has
authority to promulgate criteria or
standards in any case where the
Administrator determines that a revised
or new standard is necessary to meet the
requirements of the Act. These State
standards (or EPA-promulgated
standards) are implemented through
various water quality control programs
including the National Pollutant
Discharge Elimination System (NPDES)
program that limits discharges to
navigable waters except in compliance
with an EPA permit or permit issued
under an approved State NPDES
program. The CWA requires that all
NPDES permits must include any limits
on discharges that are necessary to meet
State water quality standards.

Thus, under the CWA, EPA’s
promulgation of water quality criteria or
standards establishes standards that the
State, in turn, implements through the
NPDES permit process. The State has
considerable discretion in deciding how
to meet the water quality standards and
in developing discharge limits as
needed to meet the standards. In
circumstances where there is more than
one discharger to a water body that is
subject to water quality standards or
criteria, a State also has discretion in
deciding on the appropriate limits for
the different dischargers. While the
State’s implementation of federally-
promulgated water quality criteria or
standards may result indirectly in new
or revised discharge limits for small
entities, the criteria or standards
themselves do not apply to any
discharger, including small entities.

Today’s rule, as explained above, does
not itself establish any requirements
that are applicable to small entities. As

a result of EPA’s action here, the State
of California will need to ensure that
permits it issues include limits as
necessary to meet the water quality
standards established by the criteria in
today’s rule. In so doing, the State will
have a number of discretionary choices
associated with permit writing. While
California’s implementation of today’s
rule may ultimately result in some new
or revised permit conditions for some
dischargers, including small entities,
EPA’s action today does not impose any
of these as yet unknown requirements
on small entities.

The RFA requires analysis of the
economic impact of a rule only on the
small entities subject to the rule’s
requirements. Courts have consistently
held that the RFA imposes no obligation
on an Agency to prepare a small entity
analysis of the effect of a rule on entities
not regulated by the rule. Motor &
Equip. Mrfrs. Ass’n v. Nichols, 142 F.3d
449, 467 & n.18 (D.C. Cir. 1998)(quoting
United States Distribution Companies v.
FERC, 88 F.3d 1105, 1170 (D.C. Cir.
1996); see also American Trucking
Association, Inc. v. EPA, 175 F.3d 1027
(D.C. Cir. 1999). This final rule will
have a direct effect only on the State of
California which is not a small entity
under the RFA. Thus, individual
dischargers, including small entities, are
not directly subject to the requirements
of the rule. Moreover, because of
California’s discretion in implementing
these standards, EPA cannot assess the
extent to which the promulgation of this
rule may subsequently affect any
dischargers, including small entities.
Consequently, certification under
section 605(b) is appropriate. State of
Michigan, et al. v. U.S. Environmental
Protection Agency, No. 98–1497 (D.C.
Cir. Mar. 3, 2000), slip op. at 41–42.

L. Paperwork Reduction Act

This action requires no new or
additional information collection,
reporting, or record keeping subject to
the Paperwork Reduction Act, 44 U.S.C.
3501 et seq.

M. Endangered Species Act

Pursuant to section 7(a) of the
Endangered Species Act (ESA), EPA has
consulted with the U.S. Fish and
Wildlife Service and the U.S. National
Marine Fisheries Service (collectively,
the Services) concerning EPA’s
rulemaking action for the State of
California. EPA initiated informal
consultation in early 1994, and
completed formal consultation in April
2000. As a result of the consultation,
EPA modified some of the provisions in
the final rule.

As part of the consultation process,
EPA submitted to the Services a
Biological Evaluation for their review in
October of 1997. This evaluation found
that the proposed CTR was not likely to
jeopardize the continued existence of
any Federally listed species or result in
the destruction or adverse modification
of designated critical habitat. In April of
1998, the Services sent EPA a draft
Biological Opinion which tentatively
found that EPA’s proposed rule would
jeopardize the continued existence of
several Federally listed species and
result in the destruction or have adverse
effect on designated critical habitat.
After lengthy discussions with the
Services, EPA agreed to several changes
in the final rule and the Services in turn
issued a final Biological Opinion
finding that EPA’s action would not
likely jeopardize the continued
existence of any Federally listed species
or result in the destruction or adverse
modification of designated critical
habitat. EPA’s Biological Evaluation and
the Services’ final Biological Opinion
are contained in the administrative
record for today’s rule.

In order to ensure the continued
protection of Federally listed threatened
and endangered species and to protect
their critical habitat, EPA agreed to
reserve the aquatic life criteria for
mercury and the acute freshwater
aquatic life criterion for selenium. The
Services believe that EPA’s proposed
criteria are not sufficiently protective of
Federally listed species and should not
be promulgated. EPA agreed that it
would reevaluate these criteria in light
of the Services concerns before
promulgating them for the State of
California. Other commitments made by
EPA are described in a letter to the
Services dated December 16, 1999; this
letter is contained in the administrative
record for today’s rule.

N. Congressional Review Act
The Congressional Review Act, 5

U.S.C. 801 et seq., as added by the Small
Business Regulatory Enforcement
Fairness Act of 1996, generally provides
that before a rule may take effect, the
Agency promulgating the rule must
submit a rule report, which includes a
copy of the rule, to each House of the
Congress and to the Comptroller General
of the United States. EPA will submit a
report containing this rule and other
required information to the U.S. Senate,
the U.S. House of Representatives, and
the Comptroller General of the United
States prior to publication of the rule in
the Federal Register. A major rule
cannot take effect until 60 days after it
is published in the Federal Register.
This rule is not a major rule as defined
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by 5 U.S.C. 804(2). This rule will be
effective May 18, 2000.

O. Executive Order 13084, Consultation
and Coordination With Indian Tribal
Governments

Under Executive Order 13084, EPA
may not issue a regulation that is not
required by statute, that significantly or
uniquely affects the communities of
Indian tribal governments, and that
imposes substantial direct compliance
costs on those communities, unless the
Federal government provides the funds
necessary to pay the direct compliance
costs incurred by the tribal
governments, or EPA consults with
those governments. If EPA complies by
consulting, Executive Order 13084
requires EPA to provide to the Office of
Management and Budget, in a separately
identified section of the preamble to the
rule, a description of the extent of EPA’s
prior consultation with representatives
of affected tribal governments, a
summary of the nature of their concerns,
and a statement supporting the need to
issue the regulation. In addition,
Executive Order 13084 requires EPA to
develop an effective process permitting
elected officials and other
representatives of Indian tribal
governments ‘‘to provide meaningful
and timely input in the development of
regulatory policies on matters that
significantly or uniquely affect their
communities.’’

Today’s rule does not significantly or
uniquely affect the communities of
Indian tribal governments nor does it
impose substantial direct compliance
cots on them. Today’s rule will only
address priority toxic pollutant water
quality criteria for the State of California
and does not apply to waters in Indian
country. Accordingly, the requirements
of section 3(b) of Executive Order 13084
do not apply to this rule.

P. National Technology Transfer and
Advancement Act

Section 12(d) of the National
Technology Transfer and Advancement
Act of 1995 (‘‘NTTAA’’), Public Law No.
104–113, section 12(d) (15 U.S.C. 272
note) directs EPA to use voluntary
consensus standards in its regulatory
activities unless to do so would be
inconsistent with applicable law or
otherwise impractical. Voluntary
consensus standards are technical
standards (e.g., materials specifications,
test methods, sampling procedures, and
business practices) that are developed or
adopted by voluntary consensus
standards bodies. The NTTAA directs
EPA to provide Congress, through OMB,
explanations when the Agency decides

not to use available and applicable
voluntary consensus standards.

This final rule does not involve
technical standards. Therefore, EPA did
not consider the use of any voluntary
consensus standards.

Q. Executive Order 13132 on
Federalism

Executive Order 13132, entitled
‘‘Federalism’’ (64 FR 43255, August 10,
1999), requires EPA to develop an
accountable process to ensure
‘‘meaningful and timely input by State
and local officials in the development of
regulatory policies that have federalism
implications.’’ ‘‘Policies that have
federalism implications’’ is defined in
the Executive Order to include
regulations that have ‘‘substantial direct
effects on the States, on the relationship
between the national government and
the States, or on the distribution of
power and responsibilities among the
various levels of government.’’

Under section 6 of Executive Order
13132, EPA may not issue a regulation
that has federalism implications, that
imposes substantial direct compliance
costs, and that is not required by statute,
unless the Federal government provides
the funds necessary to pay the direct
compliance costs incurred by State and
local governments, or EPA consults with
State and local officials early in the
process of developing the proposed
regulation. EPA also may not issue a
regulation that has federalism
implications and that preempts State
law, unless the Agency consults with
State and local officials early in the
process of developing the proposed
regulation.

This final rule does not have
federalism implications. It will not have
substantial direct effects on the States,
on the relationship between the national
government and the States, or on the
distribution of power and
responsibilities among the various
levels of government, as specified in
Executive Order 13132. The rule does
not affect the nature of the relationship
between EPA and States generally, for
the rule only applies to water bodies in
California. Further, the rule will not
substantially affect the relationship of
EPA and the State of California, or the
distribution of power or responsibilities
between EPA and the State. The rule
does not alter the State’s authority to
issue NPDES permits or the State’s
considerable discretion in implementing
these criteria. The rule simply
implements Clean Water Act section
303(c)(2)(B) requiring numeric ambient
water quality criteria for which EPA has
issued section 304(a) recommended
criteria in a manner that is consistent

with previous regulatory guidance that
the Agency has issued to implement
CWA section 303(c)(2)(B). Further, this
rule does not preclude the State from
adopting water quality standards that
meet the requirements of the CWA.
Thus, the requirements of section 6 of
the Executive Order do not apply to this
rule.

Although section 6 of Executive Order
13132 does not apply to this rule, EPA
did consult with State and local
government representatives in
developing this rule. EPA and the State
reached an agreement that to best utilize
its respective resources, EPA would
promulgate water quality criteria and
the State would concurrently work on a
plan to implement the criteria. Since the
proposal of this rule, EPA has kept State
officials fully informed of changes to the
proposal. EPA has continued to invite
comment from the State on these
changes. EPA believes that the final CTR
incorporates comments from State
officials and staff.

R. Executive Order 13045 on Protection
of Children From Environmental Health
Risks and Safety Risks

Executive Order 13045: ‘‘Protection of
Children from Environmental Health
Risks and Safety Risks’’ (62 FR 19885,
April 23, 1997) applies to any rule that:
(1) Is determined to be ‘‘economically
significant’’ as defined under Executive
Order 12866, and (2) concerns an
environmental health or safety risk that
EPA has reason to believe may have a
disproportionate effect on children. If
the regulatory action meets both criteria,
the Agency must evaluate the
environmental health or safety effects of
the planned rule on children, and
explain why the planned regulation is
preferable to other potentially effective
and reasonably feasible alternatives
considered by the Agency.

While this final rule is not subject to
the Executive Order because it is not
economically significant as defined in
Executive Order 12866, we nonetheless
have reason to believe that the
environmental health or safety risk
addressed by this action may have a
disproportionate effect on children. As
a matter of EPA policy, we therefore
have assessed the environmental health
or safety effects of ambient water quality
criteria on children. The results of this
assessment are contained in section F.3.,
Human Health Criteria.

List of Subjects in 40 CFR Part 131

Environmental protection, Indians—
lands, Intergovernmental relations,
Reporting and recordkeeping
requirements, Water pollution control.
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Dated: April 27, 2000.
Carol Browner,
Administrator.

For the reasons set out in the
preamble, part 131 of chapter I of title
40 of the Code of Federal Regulations is
amended as follows:

PART 131—WATER QUALITY
STANDARDS

1. The authority citation for part 131
continues to read as follows:

Authority: 33 U.S.C. 1251 et seq.

Subpart D—[Amended]

2. Section 131.38 is added to subpart
D to read as follows:

§ 131.38 Establishment of Numeric Criteria
for Priority Toxic Pollutants for the State of
California.

(a) Scope. This section promulgates
criteria for priority toxic pollutants in
the State of California for inland surface

waters and enclosed bays and estuaries.
This section also contains a compliance
schedule provision.

(b)(1) Criteria for Priority Toxic
Pollutants in the State of California as
described in the following table:

BILLING CODE 6560–50–P
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Footnotes to Table in Parargraph (b)(1):
a. Criteria revised to reflect the Agency q1*

or RfD, as contained in the Integrated Risk
Information System (IRIS) as of October 1,
1996. The fish tissue bioconcentration factor
(BCF) from the 1980 documents was retained
in each case.

b. Criteria apply to California waters except
for those waters subject to objectives in
Tables III–2A and III–2B of the San Francisco
Regional Water Quality Control Board’s
(SFRWQCB) 1986 Basin Plan, that were
adopted by the SFRWQCB and the State
Water Resources Control Board, approved by
EPA, and which continue to apply.

c. Criteria are based on carcinogenicity of
10 (-6) risk.

d. Criteria Maximum Concentration (CMC)
equals the highest concentration of a
pollutant to which aquatic life can be
exposed for a short period of time without
deleterious effects. Criteria Continuous
Concentration (CCC) equals the highest
concentration of a pollutant to which aquatic
life can be exposed for an extended period
of time (4 days) without deleterious effects.
ug/L equals micrograms per liter.

e. Freshwater aquatic life criteria for metals
are expressed as a function of total hardness
(mg/L) in the water body. The equations are
provided in matrix at paragraph (b)(2) of this
section. Values displayed above in the matrix
correspond to a total hardness of 100 mg/l.

f. Freshwater aquatic life criteria for
pentachlorophenol are expressed as a
function of pH, and are calculated as follows:
Values displayed above in the matrix
correspond to a pH of 7.8. CMC =
exp(1.005(pH)¥4.869). CCC =
exp(1.005(pH)¥5.134).

g. This criterion is based on 304(a) aquatic
life criterion issued in 1980, and was issued
in one of the following documents: Aldrin/
Dieldrin (EPA 440/5–80–019), Chlordane
(EPA 440/5–80–027), DDT (EPA 440/5–80–
038), Endosulfan (EPA 440/5–80–046),
Endrin (EPA 440/5–80–047), Heptachlor
(440/5–80–052), Hexachlorocyclohexane
(EPA 440/5–80–054), Silver (EPA 440/5–80–
071). The Minimum Data Requirements and
derivation procedures were different in the
1980 Guidelines than in the 1985 Guidelines.
For example, a ‘‘CMC’’ derived using the
1980 Guidelines was derived to be used as
an instantaneous maximum. If assessment is
to be done using an averaging period, the
values given should be divided by 2 to obtain
a value that is more comparable to a CMC
derived using the 1985 Guidelines.

h. These totals simply sum the criteria in
each column. For aquatic life, there are 23
priority toxic pollutants with some type of
freshwater or saltwater, acute or chronic
criteria. For human health, there are 92
priority toxic pollutants with either ‘‘water +
organism’’ or ‘‘organism only’’ criteria. Note
that these totals count chromium as one
pollutant even though EPA has developed
criteria based on two valence states. In the
matrix, EPA has assigned numbers 5a and 5b
to the criteria for chromium to reflect the fact
that the list of 126 priority pollutants
includes only a single listing for chromium.

i. Criteria for these metals are expressed as
a function of the water-effect ratio, WER, as
defined in paragraph (c) of this section. CMC

= column B1 or C1 value x WER; CCC =
column B2 or C2 value x WER.

j. No criterion for protection of human
health from consumption of aquatic
organisms (excluding water) was presented
in the 1980 criteria document or in the 1986
Quality Criteria for Water. Nevertheless,
sufficient information was presented in the
1980 document to allow a calculation of a
criterion, even though the results of such a
calculation were not shown in the document.

k. The CWA 304(a) criterion for asbestos is
the MCL.

l. [Reserved]
m. These freshwater and saltwater criteria

for metals are expressed in terms of the
dissolved fraction of the metal in the water
column. Criterion values were calculated by
using EPA’s Clean Water Act 304(a) guidance
values (described in the total recoverable
fraction) and then applying the conversion
factors in § 131.36(b)(1) and (2).

n. EPA is not promulgating human health
criteria for these contaminants. However,
permit authorities should address these
contaminants in NPDES permit actions using
the State’s existing narrative criteria for
toxics.

o. These criteria were promulgated for
specific waters in California in the National
Toxics Rule (‘‘NTR’’), at § 131.36. The
specific waters to which the NTR criteria
apply include: Waters of the State defined as
bays or estuaries and waters of the State
defined as inland, i.e., all surface waters of
the State not ocean waters. These waters
specifically include the San Francisco Bay
upstream to and including Suisun Bay and
the Sacramento-San Joaquin Delta. This
section does not apply instead of the NTR for
this criterion.

p. A criterion of 20 ug/l was promulgated
for specific waters in California in the NTR
and was promulgated in the total recoverable
form. The specific waters to which the NTR
criterion applies include: Waters of the San
Francisco Bay upstream to and including
Suisun Bay and the Sacramento-San Joaquin
Delta; and waters of Salt Slough, Mud Slough
(north) and the San Joaquin River, Sack Dam
to the mouth of the Merced River. This
section does not apply instead of the NTR for
this criterion. The State of California adopted
and EPA approved a site specific criterion for
the San Joaquin River, mouth of Merced to
Vernalis; therefore, this section does not
apply to these waters.

q. This criterion is expressed in the total
recoverable form. This criterion was
promulgated for specific waters in California
in the NTR and was promulgated in the total
recoverable form. The specific waters to
which the NTR criterion applies include:
Waters of the San Francisco Bay upstream to
and including Suisun Bay and the
Sacramento-San Joaquin Delta; and waters of
Salt Slough, Mud Slough (north) and the San
Joaquin River, Sack Dam to Vernalis. This
criterion does not apply instead of the NTR
for these waters. This criterion applies to
additional waters of the United States in the
State of California pursuant to 40 CFR
131.38(c). The State of California adopted
and EPA approved a site-specific criterion for
the Grassland Water District, San Luis
National Wildlife Refuge, and the Los Banos

State Wildlife Refuge; therefore, this criterion
does not apply to these waters.

r. These criteria were promulgated for
specific waters in California in the NTR. The
specific waters to which the NTR criteria
apply include: Waters of the State defined as
bays or estuaries including the San Francisco
Bay upstream to and including Suisun Bay
and the Sacramento-San Joaquin Delta. This
section does not apply instead of the NTR for
these criteria.

s. These criteria were promulgated for
specific waters in California in the NTR. The
specific waters to which the NTR criteria
apply include: Waters of the Sacramento-San
Joaquin Delta and waters of the State defined
as inland ( i.e., all surface waters of the State
not bays or estuaries or ocean) that include
a MUN use designation. This section does
not apply instead of the NTR for these
criteria.

t. These criteria were promulgated for
specific waters in California in the NTR. The
specific waters to which the NTR criteria
apply include: Waters of the State defined as
bays and estuaries including San Francisco
Bay upstream to and including Suisun Bay
and the Sacramento-San Joaquin Delta; and
waters of the State defined as inland (i.e., all
surface waters of the State not bays or
estuaries or ocean) without a MUN use
designation. This section does not apply
instead of the NTR for these criteria.

u. PCBs are a class of chemicals which
include aroclors 1242, 1254, 1221, 1232,
1248, 1260, and 1016, CAS numbers
53469219, 11097691, 11104282, 11141165,
12672296, 11096825, and 12674112,
respectively. The aquatic life criteria apply to
the sum of this set of seven aroclors.

v. This criterion applies to total PCBs, e.g.,
the sum of all congener or isomer or homolog
or aroclor analyses.

w. This criterion has been recalculated
pursuant to the 1995 Updates: Water Quality
Criteria Documents for the Protection of
Aquatic Life in Ambient Water, Office of
Water, EPA–820-B–96–001, September 1996.
See also Great Lakes Water Quality Initiative
Criteria Documents for the Protection of
Aquatic Life in Ambient Water, Office of
Water, EPA–80–B–95–004, March 1995.

x. The State of California has adopted and
EPA has approved site specific criteria for the
Sacramento River (and tributaries) above
Hamilton City; therefore, these criteria do not
apply to these waters.

General Notes to Table in Paragraph (b)(1)

1. The table in this paragraph (b)(1) lists all
of EPA’s priority toxic pollutants whether or
not criteria guidance are available. Blank
spaces indicate the absence of national
section 304(a) criteria guidance. Because of
variations in chemical nomenclature systems,
this listing of toxic pollutants does not
duplicate the listing in Appendix A to 40
CFR Part 423–126 Priority Pollutants. EPA
has added the Chemical Abstracts Service
(CAS) registry numbers, which provide a
unique identification for each chemical.

2. The following chemicals have
organoleptic-based criteria recommendations
that are not included on this chart: zinc, 3-
methyl-4-chlorophenol.
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3. Freshwater and saltwater aquatic life
criteria apply as specified in paragraph (c)(3)
of this section.

(2) Factors for Calculating Metals
Criteria. Final CMC and CCC values

should be rounded to two significant
figures.

(i) CMC = WER × (Acute Conversion
Factor) × (exp{mA[1n
(hardness)]+bA})

(ii) CCC = WER × (Acute Conversion
Factor) × (exp{mC[1n
(hardness)]+bC})

(iii) Table 1 to paragraph (b)(2) of this
section:

Metal mA bA mC bC

Cadmium .................................................................................................. 1.128 ¥3.6867 0.7852 ¥2.715
Copper ..................................................................................................... 0.9422 ¥1.700 0.8545 ¥1.702
Chromium (III) .......................................................................................... 0.8190 3.688 0.8190 1.561
Lead ......................................................................................................... 1.273 ¥1.460 1.273 ¥4.705
Nickel ....................................................................................................... 0.8460 2.255 0.8460 0.0584
Silver ........................................................................................................ 1.72 ¥6.52
Zinc .......................................................................................................... 0.8473 0.884 0.8473 0.884

Note to Table 1: The term ‘‘exp’’ represents the base e exponential function.

(iv) Table 2 to paragraph (b)(2) of this section:

Metal
Conversion fac-

tor (CF) for
freshwater acute

criteria

CF for fresh-
water chronic

criteria
CF for saltwater

acute criteria
CF a for salt-
water chronic

criteria

Antimony ................................................................................................ (d) (d) (d) (d)
Arsenic ................................................................................................... 1.000 1.000 1.000 1.000
Beryllium ................................................................................................ (d) (d) (d) (d)
Cadmium ................................................................................................ b 0.944 b 0.909 0.994 0.994
Chromium (III) ........................................................................................ 0.316 0.860 (d) (d)
Chromium (VI) ....................................................................................... 0.982 0.962 0.993 0.993
Copper ................................................................................................... 0.960 0.960 0.83 0.83
Lead ....................................................................................................... b 0.791 b 0.791 0.951 0.951
Mercury .................................................................................................. ............................ .......................... .......................... ..........................
Nickel ..................................................................................................... 0.998 0.997 0.990 0.990
Selenium ................................................................................................ ............................ (c) 0.998 0.998
Silver ...................................................................................................... 0.85 (d) 0.85 (d)
Thallium ................................................................................................. (d) (d) (d) (d)
Zinc ........................................................................................................ 0.978 0.986 0.946 0.946

Footnotes to Table 2 of Paragraph (b)(2):
a Conversion Factors for chronic marine criteria are not currently available. Conversion Factors for acute marine criteria have been used for

both acute and chronic marine criteria.
b Conversion Factors for these pollutants in freshwater are hardness dependent. CFs are based on a hardness of 100 mg/l as calcium car-

bonate (CaCO3). Other hardness can be used; CFs should be recalculated using the equations in table 3 to paragraph (b)(2) of this section.
c Bioaccumulative compound and inappropriate to adjust to percent dissolved.
d EPA has not published an aquatic life criterion value.

Note to Table 2 of Paragraph (b)(2): The
term ‘‘Conversion Factor’’ represents the
recommended conversion factor for
converting a metal criterion expressed as the
total recoverable fraction in the water column
to a criterion expressed as the dissolved

fraction in the water column. See ‘‘Office of
Water Policy and Technical Guidance on
Interpretation and Implementation of Aquatic
Life Metals Criteria’’, October 1, 1993, by
Martha G. Prothro, Acting Assistant
Administrator for Water available from Water

Resource Center, USEPA, Mailcode RC4100,
M Street SW, Washington, DC, 20460 and the
note to § 131.36(b)(1).

(v) Table 3 to paragraph (b)(2) of this
section:

Acute Chronic

Cadmium .............................. CF=1.136672—[(ln {hardness}) (0.041838)] .................. CF = 1.101672—[(ln {hardness})(0.041838)]
Lead ..................................... CF=1.46203—[(ln {hardness})(0.145712)] ..................... CF = 1.46203—[(ln {hardness})(0.145712)]

(c) Applicability. (1) The criteria in
paragraph (b) of this section apply to the
State’s designated uses cited in
paragraph (d) of this section and apply
concurrently with any criteria adopted
by the State, except when State
regulations contain criteria which are
more stringent for a particular parameter
and use, or except as provided in
footnotes p, q, and x to the table in
paragraph (b)(1) of this section.

(2) The criteria established in this
section are subject to the State’s general

rules of applicability in the same way
and to the same extent as are other
Federally-adopted and State-adopted
numeric toxics criteria when applied to
the same use classifications including
mixing zones, and low flow values
below which numeric standards can be
exceeded in flowing fresh waters.

(i) For all waters with mixing zone
regulations or implementation
procedures, the criteria apply at the
appropriate locations within or at the
boundary of the mixing zones;

otherwise the criteria apply throughout
the water body including at the point of
discharge into the water body.

(ii) The State shall not use a low flow
value below which numeric standards
can be exceeded that is less stringent
than the flows in Table 4 to paragraph
(c)(2) of this section for streams and
rivers.

(iii) Table 4 to paragraph (c)(2) of this
section:
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Criteria Design flow

Aquatic Life Acute
Criteria (CMC).

1 Q 10 or 1 B 3

Aquatic Life Chronic
Criteria (CCC).

7 Q 10 or 4 B 3

Human Health Cri-
teria.

Harmonic Mean Flow

Note to Table 4 of Paragraph (c)(2): 1. CMC
(Criteria Maximum Concentration) is the
water quality criteria to protect against acute
effects in aquatic life and is the highest
instream concentration of a priority toxic
pollutant consisting of a short-term average
not to be exceeded more than once every
three years on the average.

2. CCC (Continuous Criteria Concentration)
is the water quality criteria to protect against
chronic effects in aquatic life and is the
highest in stream concentration of a priority
toxic pollutant consisting of a 4-day average
not to be exceeded more than once every
three years on the average.

3. 1 Q 10 is the lowest one day flow with
an average recurrence frequency of once in
10 years determined hydrologically.

4. 1 B 3 is biologically based and indicates
an allowable exceedence of once every 3
years. It is determined by EPA’s
computerized method (DFLOW model).

5. 7 Q 10 is the lowest average 7
consecutive day low flow with an average
recurrence frequency of once in 10 years
determined hydrologically.

6. 4 B 3 is biologically based and indicates
an allowable exceedence for 4 consecutive
days once every 3 years. It is determined by
EPA’s computerized method (DFLOW
model).

(iv) If the State does not have such a
low flow value below which numeric
standards do not apply, then the criteria
included in paragraph (d) of this section
apply at all flows.

(v) If the CMC short-term averaging
period, the CCC four-day averaging
period, or once in three-year frequency
is inappropriate for a criterion or the
site to which a criterion applies, the
State may apply to EPA for approval of
an alternative averaging period,
frequency, and related design flow. The
State must submit to EPA the bases for
any alternative averaging period,
frequency, and related design flow.
Before approving any change, EPA will
publish for public comment, a
document proposing the change.

(3) The freshwater and saltwater
aquatic life criteria in the matrix in
paragraph (b)(1) of this section apply as
follows:

(i) For waters in which the salinity is
equal to or less than 1 part per thousand
95% or more of the time, the applicable
criteria are the freshwater criteria in
Column B;

(ii) For waters in which the salinity is
equal to or greater than 10 parts per
thousand 95% or more of the time, the
applicable criteria are the saltwater
criteria in Column C except for
selenium in the San Francisco Bay
estuary where the applicable criteria are
the freshwater criteria in Column B
(refer to footnotes p and q to the table
in paragraph (b)(1) of this section); and

(iii) For waters in which the salinity
is between 1 and 10 parts per thousand
as defined in paragraphs (c)(3)(i) and (ii)
of this section, the applicable criteria
are the more stringent of the freshwater
or saltwater criteria. However, the
Regional Administrator may approve
the use of the alternative freshwater or
saltwater criteria if scientifically
defensible information and data
demonstrate that on a site-specific basis
the biology of the water body is
dominated by freshwater aquatic life
and that freshwater criteria are more
appropriate; or conversely, the biology
of the water body is dominated by
saltwater aquatic life and that saltwater
criteria are more appropriate. Before
approving any change, EPA will publish
for public comment a document
proposing the change.

(4) Application of metals criteria. (i)
For purposes of calculating freshwater
aquatic life criteria for metals from the
equations in paragraph (b)(2) of this
section, for waters with a hardness of
400 mg/l or less as calcium carbonate,
the actual ambient hardness of the
surface water shall be used in those
equations. For waters with a hardness of
over 400 mg/l as calcium carbonate, a
hardness of 400 mg/l as calcium
carbonate shall be used with a default
Water-Effect Ratio (WER) of 1, or the
actual hardness of the ambient surface
water shall be used with a WER. The
same provisions apply for calculating
the metals criteria for the comparisons
provided for in paragraph (c)(3)(iii) of
this section.

(ii) The hardness values used shall be
consistent with the design discharge
conditions established in paragraph
(c)(2) of this section for design flows
and mixing zones.

(iii) The criteria for metals
(compounds #1—#13 in the table in
paragraph (b)(1) of this section) are
expressed as dissolved except where
otherwise noted. For purposes of
calculating aquatic life criteria for
metals from the equations in footnote i
to the table in paragraph (b)(1) of this
section and the equations in paragraph
(b)(2) of this section, the water effect

ratio is generally computed as a specific
pollutant’s acute or chronic toxicity
value measured in water from the site
covered by the standard, divided by the
respective acute or chronic toxicity
value in laboratory dilution water. To
use a water effect ratio other than the
default of 1, the WER must be
determined as set forth in Interim
Guidance on Determination and Use of
Water Effect Ratios, U.S. EPA Office of
Water, EPA–823–B–94–001, February
1994, or alternatively, other
scientifically defensible methods
adopted by the State as part of its water
quality standards program and approved
by EPA. For calculation of criteria using
site-specific values for both the
hardness and the water effect ratio, the
hardness used in the equations in
paragraph (b)(2) of this section must be
determined as required in paragraph
(c)(4)(ii) of this section. Water hardness
must be calculated from the measured
calcium and magnesium ions present,
and the ratio of calcium to magnesium
should be approximately the same in
standard laboratory toxicity testing
water as in the site water.

(d)(1) Except as specified in paragraph
(d)(3) of this section, all waters assigned
any aquatic life or human health use
classifications in the Water Quality
Control Plans for the various Basins of
the State (‘‘Basin Plans’’) adopted by the
California State Water Resources
Control Board (‘‘SWRCB’’), except for
ocean waters covered by the Water
Quality Control Plan for Ocean Waters
of California (‘‘Ocean Plan’’) adopted by
the SWRCB with resolution Number 90–
27 on March 22, 1990, are subject to the
criteria in paragraph (d)(2) of this
section, without exception. These
criteria apply to waters identified in the
Basin Plans. More particularly, these
criteria apply to waters identified in the
Basin Plan chapters designating
beneficial uses for waters within the
region. Although the State has adopted
several use designations for each of
these waters, for purposes of this action,
the specific standards to be applied in
paragraph (d)(2) of this section are based
on the presence in all waters of some
aquatic life designation and the
presence or absence of the MUN use
designation (municipal and domestic
supply). (See Basin Plans for more
detailed use definitions.)

(2) The criteria from the table in
paragraph (b)(1) of this section apply to
the water and use classifications defined
in paragraph (d)(1) of this section as
follows:
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Water and use classification Applicable criteria

(i) All inland waters of the United States or enclosed bays
and estuaries that are waters of the United States that in-
clude a MUN use designation.

(A) Columns B1 and B2—all pollutants
(B) Columns C1 and C2—all pollutants
(C) Column D1—all pollutants

(ii) All inland waters of the United States or enclosed bays
and estuaries that are waters of the United States that do
not include a MUN use designation.

(A) Columns B1 and B2—all pollutants
(B) Columns C1 and C2—all pollutants
(C) Column D2—all pollutants

(3) Nothing in this section is intended
to apply instead of specific criteria,
including specific criteria for the San
Francisco Bay estuary, promulgated for
California in the National Toxics Rule at
§ 131.36.

(4) The human health criteria shall be
applied at the State-adopted 10 (¥6)
risk level.

(5) Nothing in this section applies to
waters located in Indian Country.

(e)Schedules of compliance. (1) It is
presumed that new and existing point
source dischargers will promptly
comply with any new or more
restrictive water quality-based effluent
limitations (‘‘WQBELs’’) based on the
water quality criteria set forth in this
section.

(2) When a permit issued on or after
May 18, 2000 to a new discharger
contains a WQBEL based on water
quality criteria set forth in paragraph (b)
of this section, the permittee shall
comply with such WQBEL upon the
commencement of the discharge. A new
discharger is defined as any building,
structure, facility, or installation from
which there is or may be a ‘‘discharge
of pollutants’’ (as defined in 40 CFR
122.2) to the State of California’s inland
surface waters or enclosed bays and
estuaries, the construction of which
commences after May 18, 2000.

(3) Where an existing discharger
reasonably believes that it will be
infeasible to promptly comply with a
new or more restrictive WQBEL based
on the water quality criteria set forth in
this section, the discharger may request
approval from the permit issuing
authority for a schedule of compliance.

(4) A compliance schedule shall
require compliance with WQBELs based
on water quality criteria set forth in
paragraph (b) of this section as soon as
possible, taking into account the
dischargers’ technical ability to achieve
compliance with such WQBEL.

(5) If the schedule of compliance
exceeds one year from the date of permit
issuance, reissuance or modification,
the schedule shall set forth interim
requirements and dates for their
achievement. The dates of completion
between each requirement may not
exceed one year. If the time necessary
for completion of any requirement is
more than one year and is not readily
divisible into stages for completion, the
permit shall require, at a minimum,
specified dates for annual submission of
progress reports on the status of interim
requirements.

(6) In no event shall the permit
issuing authority approve a schedule of
compliance for a point source discharge

which exceeds five years from the date
of permit issuance, reissuance, or
modification, whichever is sooner.
Where shorter schedules of compliance
are prescribed or schedules of
compliance are prohibited by law, those
provisions shall govern.

(7) If a schedule of compliance
exceeds the term of a permit, interim
permit limits effective during the permit
shall be included in the permit and
addressed in the permit’s fact sheet or
statement of basis. The administrative
record for the permit shall reflect final
permit limits and final compliance
dates. Final compliance dates for final
permit limits, which do not occur
during the term of the permit, must
occur within five years from the date of
issuance, reissuance or modification of
the permit which initiates the
compliance schedule. Where shorter
schedules of compliance are prescribed
or schedules of compliance are
prohibited by law, those provisions
shall govern.

(8) The provisions in this paragraph
(e), Schedules of compliance, shall
expire on May 18, 2005.
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GLOSSARY 

As used in this brief, the following abbreviations and short 
forms have the meanings indicated below: 

APA 

AR No. 

BAT 

BCF 

BEF 

BCT 

BMPs 

BPJ 

BPT 

COOs 

CDFs 

CR No. 

CRITFC 

CWA or 
the Act 

dioxin 

DOC 

DOC Br. 

DOC ER 

EPA or 
the Agency 

Administrative Procedure Act, 5 U.S.C. §§ 701-06 

Administrative Record item number as listed in 
EPA's certified Index to the Administrative Record 

best available technology economically achievable 

bioconcentration factor 

bioaccumulation equivalency factor 

best conventional pollution control technology 

best management practices 

best professional judgment 

best practicable control technology currently 
available 

chlorinated dibenzo-p-dioxins 

chlorinated dibenzo-furans 

Clerk's Record Number. Refers to the item number 
on the District Court Clerk's official docket 
sheet. 

Columbia River Intertribal Fish Commission 

Clean water Act, 33 U.S.C. §§ 1251-1387 

2, 3, 7, 8-tetrachlorodibenzo-p-dioxin 

Plaintiffs-Appellants Dioxin/organochlorine 
Center, et ale 

Opening Brief of Plaintiffs-Appellants 
Dioxin/Organochlorine Center, et ale 

Excerpts of Record of Plaintiffs-Appellants 
Dioxin/Organochlorine Center, et ale 

U.S. Environmental Protection Agency 

•• 

00909



ESA 

ICS 

LA 

Mills or 
Pulp Mills 

Mills Br. 

Mills ER 

NPDES 

NPS 

NYDEC 

PCBs 

ppq 

ppt 

SER 

TCDD 

TCDF 

TEF 

TMDL 

USFWS 

WLA 

WQL 

WQS 

- xi -

Endangered Species Act 

individual control strategy 

load allocation 

Plaintiffs-Intervenors and Cross-Appellants 
Longview Fibre Co., et al. 

Opening Brief of Plaintiffs-Intervenors and Cross
Appellants Longview Fibre Co., et al. 

Excerpts of Record of Appellants Longview Fibre 
Co., et al. 

National Pollutant Discharge Elimination System 

nonpoint source 

New York Department of Environmental Conservation 

polychlorinated biphenyls 

parts per quadrillion 

parts per trillion 

Defendant-Appellee EPA's Supplemental Excerpts of 
Record 

2, 3, 7, 8-tetrachlorodibenzo-p-dioxin 

2,3,7,8 tetrachlorodibenzofuran 

toxic equivalency factor 

Total Maximum Daily Load 

United States Fish & Wildlife Service 

wasteload allocation 

water quality limited 

water quality standard 

•• 

00910



- 1 -

ISSUES PRESENTED 

1. Whether the Environmental Protection Agency ("EPA") 

reasonably interpreted the Clean Water Act as authorizing it to 

calculate a Total Maximum Daily Load ("TMDL") necessary to achieve 

water quality standards for a highly toxic pollutant, in the 

absence of national, technology-based effluent limitations for 

pulp mill discharges of that pollutant. 

2. Whether there is sufficient support in the •• 

administrative record for EPA's conclusion that the Columbia River 

TMDL is set at a level that will implement applicable water 

quality standards with a margin of safety. 

STATEMENT OF JURISDICTION 

Pursuant to Circuit Rule 28-2.2, appellees provide the 

following statement regarding jurisdiction: 

(a) EPA had jurisdiction under 33 U.S.C. § 1313(d} (2) to 

issue the TMDL. The district court had jurisdiction under 28 

U.S.C. § 1331 and the Administrative Procedure Act, 5 U.S.C. 

§§ 701 et seq., to review the TMDL.1/ 

(b) The district court granted EPA's motion for summary 

judgment on August 10, 1993, and subsequently entered final 

1/ The basis on which the district court exercised jurisdiction 
may have relevance to plaintiffs' claim for attorneys' fees in the 
event they prevail on appeal. Contrary to the jurisdictional 
statement of Dioxin/Organochlorine Center and Columbia River 
united (collectively, "DOC"), DOC Br. at 1, the court did not 
possess jurisdiction under the citizen suit provision of the Clean 
Water Act, 33 U.S.C. § 1365(a}, which authorizes suits against 
EPA's Administrator to compel the Agency to perform an act or duty 
which is not discretionary. Rather, jurisdiction was present only 
to review the discretionary content of final agency action, 
pursuant to the standards of the Administrative Procedure Act. 

00911



- 2 -

judgment in favor of EPA pursuant to that order. This Court has 

jurisdiction to review that judgment under 28 U.S.C. § 1291. 

(c) The district court's judgment was entered on August 17, 

1993. DOC and Plaintiffs-Intervenors Longview Fibre Co., et ale 

(the "Pulp Mills"), filed notices of appeal on October 8, 1993, 

and October 20, 1993, respectively. The notices were timely under 

Fed. R. App. P. 4 (a) (1) & (3). 

STATEMENT OF THE CASE ... 
A. Nature of the Case and Disposition Below 

This case arises on complaints for judicial review of a final 

EPA action to establish a Total Maximum Daily Load ("TMDL"), under 

the Clean Water Act, 33 U.S.C. § 1313(d), for discharges of dioxin 

to the Columbia River basin in Oregon, Washington and Idaho.~/ 

DOC and the Pulp Mills~/ moved for summary judgment, and 

Defendants Environmental Protection Agency and Chuck Clarke, 

Regional Administrator~/ (collectively "EPA"), filed a cross-

~/ EPA's decision establishing the TMDL is embodied in a 
Decision Document appearing in the Pulp Mills' Excerpts of Record 
("Mills ER") at 87-127, and in DOC's Excerpts of Record ("DOC ER") 
at tab ER 47/AR 19(2). That decision is also supported by a 
Response to Comment Document, Mills ER at 128-59; DOC ER tab ER 
47/AR 19(3). "AR" refers to documents as numbered in EPA's 
Administrative Record, which was filed with the district court as 
an exhibit, Clerk's Record e"CR") No. 47. For convenience, we 
provide parallel citations to the Mills ER or EPA's Supplemental 
Excerpts of Record ("SER"), where included therein. 

~/ Although nominally a plaintiff, Intervenor Pope & Talbot, 
Inc. did not join in the other pulp mills' motion for summary 
judgment. See CR No. 18. Rather, Pope & Talbot's participation 
in the district court proceedings was limited to opposing DOC's 
attempt to invalidate the TMDL. See CR No. 59. 

if By Order entered March 1, 1994, the Court sUbstituted Gerald 
Emison, Acting Regional Administrator, for his predecessor in 
office, Dana A. Rasmussen. Subsequently, on March 7, 1994, Chuck 
Clarke became Regional Administrator, and he should now be 
substituted for Mr. Emison pursuant to Fed. R. App. P. 43(c) (1). 
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motion for summary judgment. The district court denied 

plaintiffs' motions for summary judgment, and granted summary 

judgment in favor of EPA in an unreported opinion. CR No. 88, 

Mills ER 232-49. These consolidated appeals followed.a/ 

B. statutory and Regulatory Background 

1. The NPDES Permit System 

The Clean Water Act, 33 U.S.C. §§ 1251-1387 ("CWA" or the 

"Act"), was adopted "to restore and maintain the chemical, physi-·· 

cal, and biological integrity of the Nation's waters." 33 U.S.C. 

§ 1251(a}. See Rybachek v. EPA, 904 F.2d 1276, 1282 (9th Cir. 

1990). As the cornerstone of the CWA scheme for the control of 

point source pollution, the Act prohibits the "discharge of any 

pollutant" except as authorized by a National Pollutant Discharge 

Elimination System ("NPDES") permit. 33 U.S.C. § 1311(a}. The 

CWA authorizes EPA, or a state approved by EPA to administer its 

NPDES permit program, to "issue a permit for the discharge of any 

pollutant," provided that the permit contains conditions that 

implement various requirements of the Act. 33 U.S.C. 

§ 1342(a) (l}.Q/ In authorized states, NPDES permits are issued by 

the appropriate state agency, but are subject to EPA objection. 

33 U.S.C. § 1342(d), 40 C.F.R. § 123.44 (1992). 

a/ Plaintiff-Intervenors Pope & Talbot and Potlatch Corp. did 
not join in the notice of cross-appeal filed by the other Pulp 
Mills. CR No. 113, Mills ER 253-54. 

~/ EPA may authorize a state meeting certain requirements to 
issue NPDES permits. 33 U.S.C. § 1342(b}. Oregon and Washington 
are authorized to administer their own NPDES permit programs; EPA 
is responsible for issuing permits for point sources in Idaho. 
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NPDES permits commonly contain numerical limits on the 

amounts of specified pollutants that may be discharged. See 

Rybachek, 904 F.2d at 1283. These "effluent limitations" 

implement both technology-based and water quality-based 

requirements of the Act. See 33 U.S.C. § 1362(11). Technology-

based effluent limitation guidelines are developed by EPA for 

classes or categories of point sources. 33 U.S.C. § 1314(b). 

These guidelines represent the degree of control that can be 

achieved by point sources using various levels of pollution 

control technology, and are used in establishing enforceable 

technology-based effluent limitations in NPDES permits. See 33 

U.S.C. §§ 1311, 1314; E.!. Du Pont de Nemours & Co. v. Train, 430 

U.S. 112, 126-36 (1977). Development and revision of such 

guidelines is a continuing process. See 33 U.S.C. § 1314(m) 

(requiring EPA to prepare effluent guideline development plans 

annually).21 When EPA has not yet issued national effluent 

limitation guidelines for a category of point sources, the Agency 

is authorized under 33 U.S.C. § 1342(a) (1) to develop such 

limitations for NPDES permits on a case-by-case basis. Natural 

Resources Defense Council v. Costle, 568 F.2d 1369, 1378 (D.C. 

cir. 1977). EPA refers to such permit limits as "Best 

Professional Judgment" ("BPJ") limits. See Natural Resources 

Defense Council v. EPA, 863 F.2d 1420, 1424 (9th Cir. 1988). 

21 As of September, 1992, EPA was in the process of developing 
new or revised effluent guidelines for nine industrial categories 
(including the pulp and paperboard category), and announced plans 
to develop an additional 12 effluent guidelines over an 11 year 
period. 57 Fed. Reg. 41,000 (Sept. 8, 1992). 

-. 
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Congress required NPDES permits to include limitations for 

conventional pollutants~/ based upon "best practicable control 

technology currently available" ("BPT") by July 1, 1977, and upon 

"best conventional pollution control technology" ("BCT") by March 

31, 1989. 33 U.S.C. §§ 1311(b} (1) (A) & (2) (E), 1314(b} (1) & (4). 

For toxic pollutants such as dioxin~/ and for non-conventional 

pollutants,10/ NPDES permits were to include limitations based 

upon BPT by July 1, 1977, and limitations based upon "best 

available technology economically achievable" ("BAT") by March 31, 

1989. 33 U.S.C. §§ 1311(b)(1}(A} & (2}(A), 1314(b}(1}-(2}, 

•• 

1342(a}. See Rybachek, 904 F.2d at 1283. NPDES permits also must 

contain limitations more stringent than the technology-based 

standards if necessary to implement any applicable water quality 

standard. 33 U.S.C. § 1311(b} (1) (C). 

2. Water Quality Standards and TMDLs 

Section 303 of the Act, 33 U.S.C. § 1313, requires each state 

to adopt water quality standards applicable to its intrastate and 

interstate waters. See 33 U.S.C. § 1313(a}-(c}. Water quality 

standards consist of two principal elements: (1) designated "uses" 

of the water, such as for public water supply, recreation, or 

propagation of fish, consistent with the Act's goals as set forth 

~/ "Conventional" pollutants include suspended solids, fecal 
coliform, biochemical oxygen demand, and pH. See 33 U.S.C. 
§ 1314(a} (4); 40 C.F.R. § 401.16. Unless otherwise noted, all 
citations to the Code of Federal Regulations refer to the 1992 
edition. 

~/ Toxic pollutants are identified pursuant to 33 U.S.C. 
§ 1317(a). See 40 C.F.R. § 401.15. 

10/ Non-conventional pollutants are all pollutants not classified 
as either conventional or toxic. 
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in 33 U.S.C. § 12S1(a) (2), see 40 C.F.R. § 130.3, and (2) 

NcriteriaN specifying the amounts of various pollutants which may 

be present in those waters without impairing the designated uses, 

expressed as numerical concentration limits or in narrative form. 

33 U.S.C. § 1313(c) (2) (A). EPA reviews standards adopted by the 

states to ensure their consistency with the Act's requirements. 

33 U.S.C. § 1313 (c) (3)-(4). 

The Act required EPA and the states to impose, by 1977, •• 

effluent limitations necessary to meet water quality standards. 

33 U.S.C. § 1311(b) (1) (C). To facilitate imposition of water 

quality-based effluent limitations where the technology-based 

effluent limitations required by 1977 were not sufficient, stan-

ding alone, to bring polluted waterbodies into attainment with the 

water quality standards, Congress also established a mechanism for 

determination of Total Maximum Daily Loads, or NTMDLs.N section 

1313(d) creates a systematic means for states to identify and 

prioritize waters within their boundaries for which the BPT-based 

effluent limitations required by section 1311(b) (1) (A)-(B) are not 

stringent enough to implement the applicable water quality 

standards. 11/ states are required to develop TMDLs on a priority 

basis for each identified waterbody and for each relevant pollu-

11/ waters so identified are referred to as Nwater quality 
limited segments. N 40 C.F.R. § 130.2(j). EPA regulations require 
establishment of TMDLs where all existing pollution control 
requirements (including BAT-based limitations, enforceable 
controls on nonpoint sources, etc.) are inadequate to lead to 
attainment of standards, 40 C.F.R. § 130.7, thereby ensuring that 
limited state and federal resources for TMDL development will be 
addressed to curing water quality impairments. 
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tant at a level necessary to implement the water quality standards 

with a margin of safety. 33 U.S.C. § 1313(d} (I) (A), (C}.12/ 

states must submit lists of water quality limited segments to 

EPA for review every two years, 40 C.F.R. § 130.7(d), and must 

submit TMDLs developed on a priority basis to EPA from time to 

time. 33 U.S.C. § 1313(d} (2). If EPA disapproves the list and/or 

load, it must itself identify water quality limited segments and 

establish TMDLs as necessary to implement the applicable water 

quality standards. 33 U.S.C. § 1313(d} (2). 

For waterbodies with multiple sources of a particular pollu-

tant, a TMDL provides a mechanism for determining the permissible 

•• 

"loading" from each source necessary for the overall water to meet 

water quality standards. A TMDL represents the maximum amount of 

pollutant loadings which can be introduced into a receiving water 

without violating the standards, taking into account seasonal 

variations and a margin of safety. 33 U.S.C. § 1313(d} (I) (C). It 

is the sum of the "load allocations," which are best estimates of 

the loading attributed to nonpoint sources of pollution or natural 

background sources, 40 C.F.R. § 130.2(g}, and individual wasteload 

allocations ("WLAs"), which are the portions of a receiving 

water's loading capacity allocated to specific point sources. 40 

C.F.R. § 130.2(h}-(i}. Where a TMDL and WLAs have been estab-

12/ Pursuant to 33 U.S.C. § 1314(a} (2) (D), EPA has identified all 
pollutants as generally suitable for TMDL development. See 43 
Fed. Reg. 60,662 (Dec. 28, 1978). 
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lished, permits for point sources must be consistent with their 

requirements. 40 C.F.R. § 122.44(d) (1) (vii) (B) .13/ 

3. Additional Controls for Toxic Pollutants 

In amending the Clean Water Act in 1987, Congress emphasized 

attainment of state water quality standards for toxic pollutants. 

One important component of this emphasis was the establishment of 

the toxics control program under 33 U.S.C. § 1314(1), in order to 

identify and control "toxic hotspots." 133 Congo Rec. 1287 (1987)·· 

(statement of Sen. Moynihan); Westvaco Corp. v. EPA, 899 F.2d 

1383, 1385 (4th Cir. 1990). To accomplish this purpose, section 

1314(1) (1) required each state, by February 1989, to submit three 

lists of waters to EPA. The only one of the three relevant here 

is the "B list," listing those waters that the state "does not 

expect" to achieve applicable water quality standards, after 

application of technology-based controls, due to discharges of 

toxic pollutants from point sources. 33 U.S.C. § 1314(1) (1) (B). 

For each water segment on any of the three lists, the state was 

required by the same date to submit a "C list" of point sources 

discharging toxic pollutants "believed to be preventing or impair-

ing •.• water quality." 33 U.S.C. § 1314(1) (1) (C); Natural 

Resources Defense Council v. EPA, 915 F.2d 1314 (9th Cir. 1990). 

section 1314(1) also required the states to evaluate the 

dischargers on the C list and submit to EPA, for each such 

discharger, an individual control strategy ("ICS") which the state 

had determined would serve to reduce point source discharges of 

13/ Even if a TMDL has not been completed, 33 U.S.C. 
§ 1311(b) (1) (C) requires permits to include limits necessary to 
implement applicable water quality standards. 
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toxic pollutants to a degree sufficient to attain water quality 

standards within three years after the date of the establishment 

of the ICS. 33 U.S.C. § 1314(1) (1) (D); Westvaco, 899 F.2d at 

1385; Natural Resources Defense Council, 915 F.2d at 1323-24. EPA 

has defined an ICS to be a final or draft NPDES permit, with 

supporting documentation showing that effluent limits are 

Nconsistent with an approved waste load allocation [under section 

1313(d»), or other documentation which shows that applicable wate~· 

quality standards will be met not later than three years after the 

individual control strategy is established. N 40 C.F.R. 

§ 123.46(c); see also 54 Fed. Reg. 246-58 (Jan. 4, 1989), and 54 

Fed. Reg. 23,868, 23,888 (June 2, 1989). 

C. The Columbia River TMDL 

1. Identification of the Columbia River as Water Quality 
Limited for Dioxin 

2,3,7,8-tetrachlorodibenzo-p-dioxin -- which we will refer to 

by the shorthand NdioxinN or the acronym NTCODN -- is Nan 

unusually toxic compound with demonstrated acute, subacute and 

chronic effects in animals and man. N AR No. 107, at C-178, SER 

40; CR No. 88 at 2, Mills ER 233. Indeed, it has been identified 

as None of the most toxic substances known.N AR No. 107, at A-8, 

SER 19. Exposure can adversely affect the skin, liver, nervous 

system and immune system. Id. at C-178, SER 40. Dioxin also 

Ndisplays an unusually high degree of reproductive toxicity.N Id. 

It has been shown to be mutagenic and carcinogenic. Id. at A-8, 

SER 19; CR No. 88 at 2, Mills ER 233. These findings have led EPA 

to conclude that dioxin represents a potential hazard to both 
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aquatic and terrestrial life, and that it is "one of the major 

concerns for public health." AR No. 107, at A-8, SER 19. 

The fact that dioxin can be toxic in minute quantities causes 

great practical difficulties in detecting and controlling sources 

of dioxin contamination. It is now known that dioxin is a by

product of, among other things, the bleaching of wood pulp with 

chlorine or chlorine derivatives. See AR No. 19(1), Mills ER at 

83; 58 Fed. Reg. 66,078, 66,092 (Dec. 17, 1993). In the mid-to- •• 

late 1980's, EPA undertook an ambitious series of studies in an 

effort to quantify the extent of dioxin in our nation's waters, 

particularly as a result of pulp and paper mill production. It 

was not until 1987 that the first major study, the "Five Mill 

Study," confirmed that chlorine-bleaching pulp and paper mills 

were potential sources of dioxin contamination. See CR No. 88 at 

6-7, Mills ER 237-38. These findings led EPA to conduct two 

additional national studies. First, the National Bioaccumulation 

Study indicated that TCDD was bioaccumulating in (i.e., building 

up in the tissues of) fish collected downstream from a number of 

pulp and paper mills. AR No. 105, SER 17; AR No. 19(2) at 2-2, 

Mills ER 92. The second study, the "104 Mill Study," was 

conducted jointly with an industry group, and was a greatly 

expanded survey of dioxin in the wastewater, treatment plant 

sludge, and pulp of every chlorine-bleaching mill in the country_ 

Completed in 1989, it confirmed that bleached kraft pulp and paper 

mills are a significant source of TCDD contamination in the Colum

bia River system. AR No. 19(2) at 2-2, Mills ER 92; AR No. 114, 

SER 51-54. See also AR Nos. 124, 128. 
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The plaintiff Pulp Mills own and operate bleached kraft pulp 

and paper mills which discharge effluent into the Columbia River 

or its tributaries in Idaho, Oregon and Washington. See AR No. 

19(2) at 3-3, Mills ER 96. EPA and the relevant states addressed 

concerns over the discharge of dioxin from these mills through two 

complementary programs: the section 1314(1) toxics control 

program and the section 1313(d) TMDL program. Under the section 

1314(1) program for controlling "toxic hot spots," both Oregon and·· 

Washington submitted lists identifying the plaintiffs' mills as 

point sources of dioxin believed to be impairing the water quality 

of the Columbia River. See 33 U.S.C. § 1314(1) (1) (C); AR No. 

19(2) at 3-7, Mills ER 100; AR Nos. 148-49. Thus, under section 

1314(1) (1) (D), these states were required to issue ICSs, in the 

form of NPDES permits, which would reduce these point source 

discharges of dioxin to a degree sufficient to attain water 

quality standards. 40 C.F.R. § 123.46(a}. 

Concurrent with the actions under section 1314(1}, the states 

of Oregon, Washington, and Idaho identified the Columbia River as 

requiring a TMDL for dioxin under section 1313(d} (1). AR Nos. 32-

34, 41, SER 6-9; see also AR Nos. 123, 130. This designation 

meant that existing effluent limitations and other controls were 

not stringent enough to achieve the water quality criteria for 

dioxin. 40 C.F.R. § 130.7(b). After consultation with EPA, the 

states concluded that EPA should establish the TMDL to assure 

equitable distribution of the loading capacity of the river among 

the multiple sources in this interstate basin. In their letters 

formally identifying the Columbia River as impaired due to dioxin, 
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the states declined to establish a TMDL and requested that EPA do 

so. AR Nos. 32-34, SER 6-8. EPA responded by approving the 

listing of the Columbia River as impaired due to dioxin, 

disapproving the states' decision not to establish a TMDL, and 

proceeding to develop the TMDL itself. AR No. 10, SER 1. 

2. The Proposed TMDL 

On June 14, 1990, EPA published public notice of the proposed 

TMDL, and invited public comments. AR No. 10(1}, 10(2}, Mills ER·· 

at 1-31. As EPA noted, the focus on toxic pollutants mandated by 

the 1987 amendment to section 1314(1) supported establishment of 

the TMDL on an urgent basis. AR No. 10(2} at 4, Mills ER at 8. 14 / 

The proposal discussed the steps in the TMDL-setting process 

and EPA's proposed resolution of various issues. First, EPA 

determined that applicable water quality criteria for the 

protection of human health required that long-term dioxin 

concentration in the river be no greater than 0.013 parts per 

quadrillion ("ppq"). AR No. 10(2) at 7, Mills ER at 11.15/ The 

Agency also concluded that an ambient concentration of 0.013 ppq 

would protect aquatic life and wildlife, and would therefore 

implement state narrative water quality standards for aquatic life 

14/ The TMDL would provide a yardstick for evaluating the 
adequacy of the pulp mill ICSs being developed at the same time by 
the relevant states. Id. ("Limits included in ICSs, developed 
under § [1314(1)], must be consistent with waste load allocations 
(WLAs) where a TMDL has been established."}. 

15/ At the time, EPA based this determination on Oregon's 
applicable numeric water quality criterion for dioxin of 0.013 
ppq, and Idaho's and Washington's narrative dioxin standards. EPA 
has since adopted a numeric water quality criterion of 0.013 ppq 
for Washington and Idaho. See 57 Fed. Reg. 60,848, 60,911, 
60,922-23 (Dec. 22, 1992). 
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and wildlife protection. Declaration of Richard Albright ~ 6, CR 

No. 47 Exh. C, SER 65-66. 16 / 

Next, EPA analyzed flow volumes at various points in the 

river to ascertain its loading capacity, i.e., the greatest amount 

of dioxin loading that the river could receive without violating 

the water quality criteria. AR No. 10(2} at 8, Mills ER 12. EPA 

acknowledged evidence that some dioxin may adhere to particulate 

matter and settle to the bottom of some rivers, but proposed to •• 

make the conservative assumption that no net attenuation occurs, 

in light of the fact that sedimentation may be offset by a re-

suspension of existing sediments. AR No. 10(2} at 12-13, Mills ER 

16-17. EPA calculated that the loading capacity of the entire 

Columbia River was 5.97 milligrams per day. AR No. 10(2} at 8, 

Mills ER 12. 

Second, EPA proposed an allocation of the loading capacity to 

the various sources of dioxin in the watershed. This involved 

evaluating the existing loading from all dioxin sources. AR No. 

10(2} at 10-12, Mills ER at 14-16. Because chlorine bleaching 

pulp mills constituted the only source type for which EPA had site 

specific quantitative information on effluent quality sufficient 

to establish wasteloads, and were also the source category that 

EPA believed to be the largest contributor of dioxin to the river, 

EPA proposed to establish WLAs only for the pulp mills at this 

16/ The district court allowed EPA to supplement the administra
tive record with Mr. Albright's declaration, finding it admissible 
as additional information from the agency explaining the basis of 
its decision. Order entered June 21, 1993, CR No. 80. DOC 
consented to the admission of this declaration, CR No. 72 at 3, 
and does not contest its admissibility on appeal. 
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time, leaving a portion of the loading capacity unallocated to 

account for other sources, future growth, and a margin of safety. 

AR No. 10(2) at 18, Mills ER at 22. 

EPA's calculation of specific WLAs for the individual mills 

was influenced by the analytical detection limit for dioxin --

i.e., the smallest concentration of dioxin that can be reliably 

detected by available methods. AR No. 10(2) at 19, Mills ER at 

23. If EPA applied the current general method detection limit of •• 

10 ppq17/ as a long term average effluent limit at the point of 

discharge, the cumulative load from pulp mills alone would be more 

than twice the Columbia River's daily loading capacity. AR No. 

10(2) at 19, Mills ER at 23. Because a permit condition set at a 

level below the general analytical detection limit would make it 

difficult or impossible to determine compliance, AR No. 10(2) at 

20, Mills ER at 24, EPA considered alternative methods for 

reducing loading from pulp mills without presuming an ability to 

detect concentrations lower than 10 ppq. One such method was to 

move the compliance monitoring point upstream in the mills' 

production processes, to the bleaching plant where dioxin is 

generated. By limiting average concentrations in the combined 

bleach plant waste stream to 10 ppq, before dilution later in the 

pulp mills' production processes, EPA could reduce pulp mill 

discharges of dioxin to 67 percent of the Columbia River's loading 

capacity. Id. Finally, EPA determined that by limiting effluent 

17/ The detection limit varies to some extent above and below the 
10 ppq value depending on interferences present in the sample and 
the equipment available to the analytical laboratory performing 
the analyses. AR No. 19(3) at 2, Mills ER at 129. 
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concentrations at the pulp mills' bleaching plants to a maximum 

concentration of 10 ppq rather than a long-term average of 10 ppq, 

and adjusting for production levels, it could effectively lower 

cumulative dioxin loading from pulp mills to about 34 percent of 

the river's capacity. AR No. 10(2) at 21-22, Mills ER at 25-26. 

In order to allow a sUfficient share of the loading capacity 

for other types of dischargers and a margin of safety, EPA pro-

-. posed to adopt the latter method for calculating WLAs for the 

individual pulp mills. AR No. 10(2) at 24, Mills ER at 28. EPA's 

public notice of the proposed TMDL specifically requested comment 

on a number of technical issues, including the adequacy of the 

margin of safety to be held in reserve for other, unquantified 

sources. AR No. 10(1) at 4, Mills ER at 4. 18 / 

During the development of the TMDL, EPA entered into informal 

consultation with the U.S. Fish and Wildlife Service ("USFWS") 

concerning the effects of dioxin on bald eagles. EPA wrote to the 

USFWS requesting informal consultation on October 17, 1990. AR 

No. 15, SER 2. The USFWS responded to EPA's consultation request 

18/ EPA received dozens of written comments on the proposed TMDL 
from the Pulp Mills and other state, industry, tribal, private and 
environmental interests. AR Nos. 56-59, 61-67, 69-101. The Pulp 
Mills filed voluminous comments criticizing various aspects of the 
proposal. AR Nos. 88-91. In particular, the Mills suggested that 
EPA should have allocated nearly 100 percent of the river's 
loading capacity to pulp mills. See AR No. 89 at 18-19, Mills ER 
at 65-66; compare AR No. 88(1) at 19 (advocating that dioxin 
loading from pulp mills in the Columbia River basin be allocated a 
cumulative loading of 5.96 mg/day), with AR No. 10(2) at 16, Mills 
ER at 20 (total loading capacity of Columbia River estimated at 
5.97 mg/day). Environmental groups, on the other hand, filed 
comments alleging that the proposed TMDL would allow too much 
dioxin loading to the river to protect human health and the 
environment. They also asked that the TMDL be broadened in scope 
to address other pollutants that they believed operated with 
dioxin to create "toxic stress" in the river. 
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on November 21, 1990, AR No. 103, SER 14-16, and commended EPA's 

actions in developing a TMDL that would reduce pulp mill dis

charges of dioxin to the Columbia River by 95 percent. The USFWS 

also acknowledged that much was unknown about the effect that past 

discharges of dioxin had had on bald eagles residing in the Colum

bia River basin. ~; AR No. 22, SER 4. 

3. The Final TMDL 

On February 25, 1991, EPA established the final TMDL for 

discharges of dioxin to the Columbia River. AR No. 19(2), Mills 

ER 87-127. EPA responded to the major comments received both in 

the Decision Document and in a supplemental Response to Comments 

document. AR No. 19(3), Mills ER 128-59. EPA discussed its 

response to the comments in detail, and explained its chosen 

course at length. 

•• 

Although several adjustments were made in response to 

additional information received, EPA adopted final wasteload 

allocations generally equivalent to the preferred option in the 

proposed TMDL, see AR No. 19(2) at 3-8 to 3-9, Mills ER at 101-02, 

assigning approximately 35 percent of the river's loading capacity 

to United states pulp mills in the basin. EPA concluded that the 

Pulp Mills' proposal to allocate 100 percent of the loading 

capacity to chlorine bleaching pulp mills was inappropriate 

because it did not account for dioxin loadings from other sources 

on the river, and would not include a margin of safety to account 

for uncertainties. AR No. 19(2) at 3-9 to 3-10, Mills ER 102-03. 

In developing the final TMDL, EPA concluded that the 

reduction of the existing dioxin discharges to the Columbia River 
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basin would not adversely affect any threatened or endangered 

species. AR Nos. 15, 22, SER 2, 4. The USFWS agreed with this 

conclusion. AR Nos. 22, 103, SER 4, 14. The USFWS indicated that 

it did not expect EPA to engage in any further consultation unless 

additional information became available indicating a potential for 

dioxin discharges to adversely affect threatened or endangered 

species. Id. 

As required by section 1314(1), the states of Oregon and 

washington have since issued NPDES permits consistent with the 

TMDL to these pulp and paper mills, and EPA has issued such a 

permit to Potlatch. The permits issued in all three states are 

undergoing review either at the administrative level or in state 

court, although the permits issued to the Oregon mills are in 

effect in the interim. 

D. Court Challenges to the TMDL 

•• 

The Pulp Mills and DOC have launched several diametric 

attacks on the TMDL. In Longview Fibre Co. v. Rasmussen, 980 F.2d 

1307 (9th Cir. 1992), this Court dismissed the Pulp Mills' and 

DOC's petitions for review of the TMDL for lack of original 

jurisdiction. Thereafter, DOC filed suit challenging the TMDL in 

district court, and the Pulp Mills intervened as plaintiffs, 

raising numerous challenges distinct from those pressed by DOC. 19 / 

The parties filed cross-motions for summary judgment, and on 

August 10, 1993, Judge Carolyn Dimmick granted EPA's motion for 

19/ Plaintiff-Intervenor Pope & Talbot, Inc., although nominally 
joining in the Pulp Mills' complaint in intervention, in fact 
filed a brief supporting the TMDL and opposing DOC's motion for 
summary judgment. CR No. 59. 
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summary judgment, and denied the motions of DOC and the Pulp 

Mills. CR No. 88, Mills ER 232. 

The district court first considered and rejected the Pulp 

Mills' argument that EPA lacked the statutory authority to 

establish the TMDL in the absence of technology-based effluent 

limitations specifically addressing pulp mill discharges of 

dioxin. CR No. 88 at 4-10, Mills ER 235-41. Recognizing that 

pulp mill discharges of dioxin were not identified as posing a 

significant pollution problem until long after technology-based 

effluent limitations were to have been implemented under the 

statutory timetable, the court found nothing in the Clean water 

Act that mandated delaying water quality-based controls, such as a 

•• 

TMDL, until after establishment and evaluation of technology-based 

'restrictions. CR No. 88 at 7, Mills ER at 238. Instead, the 

court found that the Act vests EPA with broad authority to accom

plish one of the Act's central objectives, the achievement of 

water quality standards. CR No. 88 at 9, Mills ER 240. The court 

then rejected several additional arguments which the Pulp Mills do 

not raise on appeal. CR No. 88 at 10-13, Mills ER 241-44. 

DOC claimed, as it does here, that the TMDL fails to provide 

adequate protection for wildlife and for human populations who 

consume larger than average amounts of fish from the Columbia 

River. Turning to those claims, the court found that the admin

istrative record supported EPA's determination that applicable 

narrative water quality standards were equally stringent to 

Oregon's numeric criterion of 0.013 ppq. CR No. 88 at 14-15, 

Mills ER 245-46. The court then reviewed the evidence in the 
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record and held that EPA's conclusion that a TMDL designed to 

achieve a 0.013 ppq standard would provide adequate protection for 

fish and wildlife was not arbitrary or capricious. CR No. 88 at 

15-16, Mills ER at 246-47. The court also found adequate support 

for EPA's judgment that the 0.013 water quality standard provides 

sufficient protection for certain human populations in the region, 

such as Native Americans and sUbsistence fishermen, that eat 

higher than average amounts of fish. CR No. 88 at 16-17, Mills ER·· 

247-48. Finally, the district court rejected DOC's claim that EPA 

acted arbitrarily by failing to consider synergistic and additive 

effects of other pollutants besides dioxin. The court ruled that 

the Clean water Act and EPA's implementing regulations authorize 

the Agency to calculate separate TMDLs for different pollutants, 

and to prioritize TMDL development to address the worst pollution 

problems first. CR No. 88 at 17-18, Mills ER 248-49. 

Summarizing, the district court concluded that "EPA performed 

scientifically valid analysis to arrive at the proper total 

maximum daily load for the River," and that the "considerable 

number of conservative assumptions incorporated into EPA 

calculations . . . ensures the margin of safety required by the 

Clean water Act." CR No. 88 at 18, Mills ER 249. Following 

formal entry of the court's judgment for EPA, both DOC and the 

Pulp Mills filed their notices of appeal. 

STANDARD OF REVIEW 

This Court reviews a grant of summary judgment de novo to 

determine whether there are any genuine issues of material fact. 

Nevada Land Action Ass'n v. United states Forest service, 8 F.3d 
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713, 716 (9th Cir. 1993); Norfolk Energy, Inc. v. Hodel, 898 F.2d 

1435, 1439 (9th Cir. 1990). In the context of reviewing a 

decision by an administrative agency, de novo review means that 

this Court views the case from the same position as the district 

court. Nevada Land, 8 F.3d at 716; Daly-Murphy v. Winston, 837 

F.2d 348, 351 (9th Cir. 1987). 

A grant of summary judgment is appropriate if it appears that 

there are no genuine issues of material fact and that the moving •• 

party is entitled to judgment as a matter of law. Fed. R. civ. P. 

56(c); T.W. Elec. Serv., Inc. v. Pacific Elec. Contractors Ass'n, 

809 F.2d 626, 630-31 (9th Cir. 1987); Lew v. Kona Hospital, 754 

F.2d 1420, 1423 (9th Cir. 1985). In reviewing agency action under 

the Administrative Procedure Act, the Court sits not to determine 

facts de novo, but reviews an agency's action for error on the 

basis of the administrative record presented by the agency. The 

decision of an administrative agency "should not be reversed 

unless it is arbitrary, capricious, an abuse of discretion, or 

contrary to law." Norfolk Energy, 898 F.2d at 1439 (citing 5 

U.S.C. S 706(2)(A»; Marathon Oil Co. v. United states, 807 F.2d 

759, 765 (9th Cir. 1986), cert. denied, 480 U.S. 940 (1987); 

Citizens to Preserve Overton Park, Inc. v. Volpe, 401 U.S. 402, 

413-14 (1971). This is a deferential standard that presumes the 

validity of agency actions and upholds them if they satisfy min

imum standards of rationality. Ethyl Corp. v. EPA, 541 F.2d 1, 34 

(D.C. cir.) (en banc) , cert. denied, 426 U.S. 941 (1976). 

When a question of statutory construction is raised, federal 

courts must show "great deference to the interpretation given the 
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statute by the officers or agency charged with its administra-

tion." EPA v. National Crushed stone Ass'n, 449 U.S. 64, 83 

(1980). See Rybachek, 904 F.2d at 1284; Norfolk Energy, 898 F.2d 

at 1439. Even if the statute is susceptible to more than one 

interpretation, a court must accept the interpretation chosen by 

the agency if it is "reasonable." Chevron U.S.A., Inc. v. Natural 

Resources Defense Council, 467 U.S. 837, 844 (1984); Central 

Montana Elec. Power Coop. v. Administrator, Bonneville Power 

Admin., 840 F.2d 1472, 1476-77 (9th Cir. 1988). As explained in 

Chevron, "if the statute is silent or ambiguous with respect to 

the specific issue, the question for the court is whether the 

agency's answer is based on a permissible construction of the 

statute." 467 U.S. at 843. See Wyckoff Co. v. EPA, 796 F.2d 

1197, 1200 (9th Cir. 1986). 

EPA's statutory interpretation is entitled to special 

deference where, as here, "the regulatory scheme is technical and 

complex," and EPA "considered the matter in a detailed and 

reasoned fashion." Chevron, 467 U.S. at 865. The court "'must 

look at the [agency's] decision not as the chemist, biologist or 

statistician that [it is] qualified neither by training nor 

experience to be, but as a reviewing court exercising . 

certain minimal standards of rationality.'" American Paper Inst. 

v. EPA, 660 F.2d 954, 963 (4th Cir. 1981) {quoting Ethyl Corp., 

541 F.2d at 36).20/ 

20/ Courts are also particularly deferential "where the Agency's 
decision on the meaning or reach of the Clean Water Act involves 
reconciling conflicting policies committed to the Agency's care 
and expertise under the Act." Rybachek, 904 F.2d at 1284. See 
Chevron, 467 U.S. at 844. 

-. 
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ARGUMENT 

I. TECHNOLOGY-BASED EFFLUENT LIMITATIONS WERE NOT A PREREQUISITE 
TO ESTABLISHMENT OF THIS TMDL. 

EPA properly decided, based on the states' designation of the 

Columbia River as impaired due to dioxin, to establish a TMDL at 

this time. On appeal the Pulp Mills' sole attack on the TMDL is 

their argument that control measures aimed at achieving state 

water quality standards for dioxin in the Columbia River must be •• 
delayed until after the future development and implementation of 

national, technology-based effluent limitation guidelines for 

dioxin discharges from the pulp and paper industry. EPA 

interprets section 1313(d) as requiring TMDLs where existing 

pollution controls will not lead to attainment of water quality 

standards. AR No. 19(3), at 5-6, Mills ER at 132-33; 40 C.F.R. 

§ 130.7(b). As we show below, this interpretation of the 

statutory scheme is reasonable whether or not existing technology-

based effluent limitation guidelines specifically address dioxin. 

Because EPA's interpretation of its substantial statutory 

authority is reasonable, the Court must defer to that 

interpretation. Arkansas v. Oklahoma, 112 S. ct. 1046, 1057, 1060 

(1992); Chevron U.S.A. Inc. v. Natural Resources Defense Council, 

Inc., 467 U.S. 837, 842-45 (1984). 

A. The Clean Water Act Authorizes Numerous Mechanisms to 
Achieve State Water Quality Standards. 

In adopting the Clean Water Act, Congress set a "national 

goal that the discharge of pollutants into the navigable waters be 

eliminated by 1985," and established a national policy that the 

discharge of toxic pollutants in toxic amounts be prohibited. 33 
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U.s.C. § 1251(a) (1), (3). The authority provided by specific 

statutory provisions must be interpreted in light of the overall 

goals expressed in the statute. 

To achieve the Act's ambitious goals, Congress intended that 

both "BPT" limitations and any more stringent limitations 

necessary to meet water quality standards be implemented by 1977. 

33 U.S.C. § 1311(b) (1). Congress also expected states to begin 

developing TMDLs by April, 1974. 21 / On top of these requirements,·· 

Congress also directed that "BAT" limitations be achieved by 1989, 

and, by the same year, required states to develop ICSs for 

specific point sources discharging toxic pollutants to waters with 

impaired water quality for those pollutants. 33 U.S.C. 

§§ 1311(b) (2), 1314(1) (1). Congress did not specifically address 

how EPA should coordinate these statutory requirements to address 

severe pollution problems first identified long after the dead-

lines for the initial control actions had passed. EPA, however, 

has promulgated regulations that provide unequivocally that 

permits must contain whatever limitations are necessary to meet 

water quality standards, regardless of the status of development 

of technology-based guidelines. 40 C.F.R. § 122.44(d) (1). 

As we described above, it was not until 1987 that the "Five 

Mill study" confirmed that chlorine-bleaching pulp and paper mills 

were potential sources of dioxin contamination, and not until 1989 

21/ The Act originally directed EPA to identify the pollutants 
suitable for daily load measurement by October, 1973, 33 U.S C 
§ 1314(a) (2) (1976), and states to establish their first TMDLs 
within 180 days thereafter, 33 U.S.C. § 1313(d) (2) (1976). In 
fact, EPA published the required identification in late 1978, 
meaning that states' first TMDLs were due in June, 1979. 
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that the N104 Mill StudyN confirmed that bleached kraft pulp and 

paper mills are a significant source of TCDD contamination in the 

Columbia River and its tributaries. AR No. 19(2) at 2-2, Mills ER 

92; AR No. 114, SER 51-54. See also AR Nos. 124, 128. The 

question here is this: When new information reveals a need to 

control discharges of a highly toxic chemical such as dioxin, does 

EPA have authority to require attainment of water quality 

standards for that toxin without awaiting the time-consuming 

process of establishing, implementing, and evaluating the 

effectiveness of national, technology-based effluent limitation 

guidelines? 

•• 

The Act plainly gives EPA such authority. The achievement of 

state water quality standards is None of the Act's central 

objectives. N Arkansas v. Oklahoma, 112 S. ct. at 1056. That 

Congress intended water quality standards to be attained without 

regard to technology-based controls is evident from the structure 

of the Act. NCongress had a deep respect for the sanctity of 

water quality standards and a firm conviction of need for 

technology-forcing measures. N Natural Resources Defense Council 

v. EPA, 859 F.2d 156, 208-09 (D.C. cir. 1988). Congress granted 

states the authority to set their own water quality standards, and 

to impose stricter requirements than the nationwide minima 

required by the Act. 33 U.S.C. §§ 1313(c), 1370; Roosevelt 

Campobello Int'l Park Comm'n v. EPA, 684 F.2d 1041, 1056 (1st Cir. 

1982). 

It is clear from §§ [1311] and [1370] of the Act, and 
the legislative history, that the states are free to 
force technology. ••. only the federal effluent 
limitations must be technology-based, and they represent 
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the minimum level of pollution reduction required by the 
Act. [Citation omitted.] If the states wish to achieve 
better water quality, they may, even at the cost of 
economic and social dislocations . . . . 

united states Steel Corp. v. Train, 556 F.2d 822, 838 (7th Cir. 

1977) . 

Under section 1311(b) (1) (C), EPA must include in NPDES 

permits whatever effluent limitations it determines are necessary 

to achieve state water quality standards. Trustees for Alaska v. 

EPA, 749 F.2d 549, 556-57 (9th Cir. 1984).22/ On a waterway such 

as the Columbia which violates water quality standards because of 

discharges of dioxin from numerous sources, a TMDL provides a 

rational mechanism for deciding how much those discharges must be 

reduced from each source in order to achieve the applicable 

•• 

standards. The TMDL thus serves as a planning mechanism, which is 

then implemented through NPDES permit limitations, to achieve the 

water quality standards set by the relevant states, as required by 

section 1311(b) (1) (C). Those standards must be attained, even if 

it requires control measures more stringent than whatever 

technology-based standards may exist. 

Moreover, Congress clearly intended TMDLs to be established 

on an expeditious schedule. ~,33 U.S.C. § 1313(d) (2) (states 

22/ See also In re City of Jacksonville, District II wastewater 
Treatment Plant, NPDES Appeal No. 91-19, 1992 NPDES LEXIS 8 (EPA 
Envt'l Appeals Board, Aug. 4, 1992) (EPA has independent duty un
der section 1311(b) (1) (C) to include more stringent permit limita
tion when such limitation is required to meet state water quality 
standards); In re star-Kist Caribe. Inc., NPDES Appeal No: 88-5, 
1990 NPDES LEXIS 4 (EPA Admin'r, Apr. 16, 1990) (same). States 
issuing NPDES permits under section 1342(b) stand in the shoes of 
EPA, so that the same substantive requirements apply. Natural 
Resources Defense Council v. EPA, 859 F.2d 156, 183 (D.C. Cir. 
1988). 
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to make first TMDL submission within 180 days of EPA's identifi-

cation of pollutants suitable for TMDL calculation); see Scott v. 

city of Hammond, 741 F.2d 992, 998 (7th Cir. 1984); Environmental 

Defense Fund v. Costle, 657 F.2d 275, 295 (D.C. Cir. 1981).23/ If 

EPA and the states were required to wait until every discharger to 

an impaired water was covered by national technology-based 

standards applicable to every pollutant, ~ Pulp Mill Br. at 13, 

no TMDLs would be established for a very long time. 24 / Congress •• 

plainly did not intend such delay. Section 1313(d) and EPA's 

implementing regulations require states to establish TMDLs when 

certain technology-based effluent limitations and other control 

measures have failed to attain water quality standards, but they 

neither prohibit use of TMDLs earlier nor establish TMDLs as a 

"last resort" to be postponed as long as possible. See 33 U.S.C. 

S 1313(d}; 40 C.F.R. S 130.7. 

Even if section 1311(b) (1) (C) and 1313(d) did not require EPA 

to establish the TMDL, the Act clearly authorizes it. section 

1342(a) (1) expressly authorizes EPA to require "such [permit] 

conditions as [EPA] determines are necessary to carry out the 

23/ As we have shown, this TMDL was promulgated in conjunction 
with the establishment of ICSs for the Pulp Mills pursuant to the 
requirements of section 1314(1). The similarly short deadlines in 
that section clearly do not contemplate a delay in applying 
limitations in order to await development of technology-based 
standards. 

24/ See 58 Fed. Reg. 66,078 (Dec. 17, 1993) (nationwide effluent 
guidelines for BAT relating to dioxin discharges from pulp mills 
proposed in late 1993). See Natural Resources Defense Council v. 
Reilly, 32 Env't Rep. Cas. (BNA) 1969, 1973 (D.D.C. 1991) (refer
ring to the ·ponderousness and enormity of the agency's task" in 
establishing effluent limitations guidelines); Chemical Mfrs. 
Ass'n v. Natural Resources Defense Council, 470 U.S. 116, 132 & 
n.24 (1985). 
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provisions of [the Act]," prior to taking actions necessary to 

implement the requirements of 33 U.S.C. §§ 1311, 1312, 1316, 1317, 

1318, and 1343. Here, EPA has determined that the WLAs estab

lished by the TMOL are necessary to carry out the provisions of 

the Act -- specifically sections 1251(a) (3), 1311(b) (1) (C), 

1313(c), 1313(d) and 1314(1) -- prior to taking the regulatory 

actions necessary to establish nationwide technology-based 

effluent limitations for dioxin. See Trustees for Alaska, 749 

F.2d at 558. Thus, the TMOL is authorized by EPA's broad 

discretion under section 1342(a} (1) without regard to whether 

technology-based limitations for dioxin have been established or 

would lead to future attainment of water quality standards. 25 / 

In light of this broad statutory authority to achieve water 

quality standards, EPA interpreted section 1313(d) as authorizing 

the Columbia River TMDL where the applicable standards for dioxin 

had not been achieved by the existing effluent limitations in the 

Pulp Mills' NPOES permits, even though the existing permits did 

not contain a specific technology-based, numeric limitation on 

-. 

dioxin discharges. AR No. 19(3), at 5-6, Mills ER at 132-33. EPA 

reasoned that if technology-based limits developed in the future, 

based either on national effluent limitation guidelines or on a 

BPJ basis, are more stringent than the wasteload allocations 

established as part of the TMOL , those stricter limits will have 

to be complied with, and the WLAs will have no practical effect. 

25/ Cf. Arkansas v. Oklahoma, 112 S. ct. at 1056 (Congress has 
vested in EPA "broad discretion" to establish conditions for NPOES 
permits, and to oversee state permit programs); ide at 1058 (the 
Act grants EPA and the states "broad authority" to develop area
wide programs to alleviate and eliminate existing pollution). 
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AR No. 19(3) at 5, Mills ER at 132. But if future technology-

based limits are less stringent, then the water quality-based 

allocations in the TMDL will continue to be necessary to satisfy 

the requirements of the Act, and there is no valid reason to allow 

continued violation of the water quality standards in the interim. 

See ide This interpretation of the statutory scheme is 

reasonable, and must therefore be upheld. 

Finally, the Pulp Mills' argument that the TMDL disadvantages' 

the pulp and paper mills of the Pacific Northwest as against their 

rivals in other regions, Pulp Mill Br. at 12, is a red herring. 

The Act gives states primary authority to establish water quality 

standards, and those standards may vary across the country, 

because states may set more stringent water quality standards than 

the minimum protections required by the Act. 26 / If the Pulp Mills 

have a complaint about the applicable water quality standards in 

Washington, Oregon and Idaho, they should petition the states for 

a modification of those standards. 

B. Even If Technology-Based Controls Were Required Before 
Establishment of TMDLs, That Language Refers to BPT 
Controls. Not BAT Controls. 

Even if the Pulp Mills were correct that a TMDL may be 

established only after pollutant-specific, national technology

based effluent limitations have been incorporated in their permits 

and have failed to achieve water quality standards, their 

suggestion that BAT limits must first be applied, ~ Pulp Mill 

~I states may establish their own water quality standards 
provided that EPA approves them as scientifically defensible and 
generally consistent with the requirements of the Act. 40 C.F.R. 
Part 131. 
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Br. at 15, 17-18, is plainly erroneous. 27 / sections 1313(d) (1) (A) 

& (C) direct states to establish TMDLs where effluent limitations 

required by sections 1311(b) (1) (A) and (B) are not adequate to 

implement water quality standards. In turn, those sections 

require effluent limitations consistent with application of "best 

practicable control technology currently available" ("BPT" 

limitations) for industrial point sources, and "secondary 

treatment" for publicly owned treatment works. 28 / section 1313(d)·· 

does not mention BAT limitations. 

The pulp Mills would supplement the plain language of section 

1313(d) by requiring EPA to consider whether future application of 

nationwide BAT limitations for toxic pollutants might also lead to 

attainment of water quality standards. Pulp Mill Br. at 13-18. 29 / 

BAT, or "best available technology economically achievable" 

limitations, are developed under sections 1311(b) (2) CAl and 

27/ In comments submitted to the Agency, the Pulp Mills argued 
that BAT limitations must be applied before a TMDL can be estab
lished. See AR No. 49, at 2 (Preliminary Comments of Weyerhaeu
ser); AR No. 90, at 13, 18 (Comments of Longview Fibre); AR No. 
19(3} at 5, Mills ER at 132. In their brief here, the Mills 
attempt to blur the distinction between BPT and BAT limitations, 
but it is apparent that their goal is to delay implementation of a 
TMDL until after BAT limits are established. See Pulp Mill Br. at 
17-18. Moreover, the Pulp Mills are limited here to arguments 
they presented to the Agency in a meaningful way in the first in
stance. See vermont Yankee Nuclear Power Corp. v. Natural Resour
ces Defense council, 435 U.S. 519, 553-54 (1978). Thus, we do not 
understand the Mills to be suggesting here that EPA should estab
lish BPT limits for dioxin discharges from pulp mills, rather than 
the more stringent BAT limits required by 33 U.S.C. § 1311(b} (2). 

28/ See Homestake Mining Co. v. EPA, 595 F.2d 421, 427 (8th Cir. 
1979). 

29/ The Pulp Mills refer to EPA's schedule for developing BAT 
effluent limitations guidelines, which contemplates establishment 
of such guidelines for pulp mill discharges of dioxin in 1995. 
Id. at 17 & n.13. 
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1314(b) (2) (A), and are not mentioned in section 1313(d). There is 

no basis in the statutory language for the Mills' proposed 

additional constraint on EPA's TMDL authority.30/ Moreover, when 

Congress adopted the TMDL provisions in 1972, it expected states 

to establish TMDLs long before BAT limitations were in place. 

Congress initially intended that BAT effluent limitations be 

attained by July, 1983. 33 U.S.C. S 1311(b) (2) (A) (1976). In 

-. contrast, Congress expected states to begin developing TMDLs by 

April, 1974, well before Congress expected BAT effluent limitation 

guidelines to be in place. See supra at 23. 

C. The Pulp Mills Are Already Subject to Technology-Based 
Limitations. 

The Pulp Mills' challenge to EPA's TMDL authority must also 

fail because the Mills are already subject to technology-based 

effluent limitations in their permits, and those limitations have 

not been adequate to attain all applicable water quality stan-

dards. EPA has promulgated nationally-applicable BPT and BAT 

limitations for discharges of a number of pollutants by members of 

the pulp and paper industry. 40 C.F.R. Part 430. These guide-

lines, implemented through NPDES permits, have been inadequate to 

provide for attainment of the water quality standards for dioxin 

30/ EPA regulations provide that TMDLs are not required under 
section 1313(d) (1) where various pollution control measures other 
than BPT and secondary treatment limitations are in place and are 
sufficient to implement water quality standards. See 40 C.F.R. 
S 130.7(b). That regulation does not require EPA or the states to 
adopt such other controls before exercising TMDL authority. In 
construing administrative regulations, courts must give "control
ling weight· to the agency's interpretation, "unless it is plainly 
erroneous or inconsistent with the regulation." United states v. 
Larionoff, 431 U.S. 864, 872 (1977); Nevada Land, 8 F.3d at 717; 
Norfolk Energy, 898 F.2d at 1439. 
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in the Columbia River. Since these guidelines do not specifically 

address dioxin, it is clear that BPT and BAT limitations based on 

the national guidelines are inadequate to remedy waters impaired 

due to dioxin discharges. Thus, even if establishment of national 

BPT and BAT limitation guidelines were a prerequisite to TMDL 

development, that prerequisite has been established here. 

In addition, every discharger is already covered by tech

nology-based limits determined by the best professional judgment •• 

(NBPJN) of permit writers. Natural Resources Defense Council v. 

EPA, 859 F.2d 156, 183, 185 (D.C. Cir. 1988) (citing section 

1342(a) (1»; Natural Resources Defense Council v. Reilly, 32 Env't 

Rep. Cas. (BNA) 1969, 1975 (D.D.C. 1991); ~ AR No. 19(3) at 4, 

Mills ER at 131. These existing BPJ limitations (which do not 

specifically address dioxin) have also been inadequate to ensure 

that the Pulp Mills' discharges comply with the water quality 

standards for dioxin. See AR No. 19(3) at 5, Mills ER at 132. 

As EPA noted in establishing the TMDL, it is not reasonable 

to assume that future BAT limitations based on any revised 

national guidelines will result in attainment of water quality 

standards for dioxin in the Columbia River. AR No. 19(3) at 5, 

Mills ER at 132. Indulging in such an assumption could lead to 

the water quality standards being violated for another five years, 

plus further delays while additional controls are implemented. 

Id. EPA believed that such delay in imposing effective controls 

on such a highly toxic pollutant would be Ncontrary to the very 

essenceN of section 1313(d). Id. Thus, EPA reasonably determined 

that establishment of the TMDL need not be delayed until after the 
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implementation of BAT limitations on discharges of dioxin, and the 

district court properly entered summary judgment in favor of EPA 

on the pulp Mills' complaint. 

II. EPA'S DECISION TO BASE THE TMDL ON TCDD ALONE WAS NOT 
ARBITRARY OR CAPRICIOUS. 

EPA established its TMDL for 2,3,7,8-TCDD -- the toxic 

pollutant identified by the states under section 1313(d) (1) (A) as 

impairing the water quality of the Columbia River, and for which 

ICSs under section 1314(1) were required on an expeditious time 
•• 

schedule. DOC challenges EPA's decision to address only TCDD in 

this TMDL, DOC Br. at 11-14, 32-33, but fails to provide a single 

citation to any provision of the Clean Water Act in support of its 

position that a TMDL must address all pollutants in a single 

analysis. DOC completely ignores the rationale provided by the 

Agency for focussing on TCDD alone, and instead asks this Court to 

override EPA's reasoned determination on the proper scope of its 

TMDL. 

A. The Clean Water Act Does Not Preclude EPA from 
Establishing Pollutant-Specific TMDLs. 

DOC claims that EPA's TMDL is arbitrary and capricious 

because it establishes TCDD loadings without accounting for the 

presence in the Columbia River of a number of pollutants other 

than TCDD that may also be impairing water quality. DOC claims 

EPA was also required to consider the presence of an unidentified 

number of PCBs, PCCs, naphthalenes, and other related chemicals 

when determining loading limits for TCDD. DOC Br. at 11-12. 
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Essentially DOC argues that all water quality impairments must be 

addressed in a single TMDL. These arguments have no merit. 31 / 

Nothing in the Clean Water Act or EPA regulations suggests 

that a single TMDL must address all pollution problems in a 

waterbody. Indeed, in the preamble to its regulations 

implementing section 1313(d), EPA explained that: 

[AJ single TMDL covers only one specific pollutant or 
one property of pollution, for example acidity, 
biochemical oxygen demand, radioactivity or toxicity. 
Thus, more than one TMDL may be required for a segment 
where there may be violations of more than one criterion 
in the applicable [water quality standard]. 

50 Fed. Reg. 1,774, 1,776 (Jan. 11, 1985). Thus, EPA interprets 

the Act as allowing multiple TMDLs where there are multiple 

pollutants or pollutant properties causing impairments in a given 

waterbody. 

EPA's interpretation of the proper scope of a TMDL is 

consistent with the Act's mandate that TMDLs be developed on a 

priority basis. Section 1313(d) (1) (C) requires that TMDLs be 

•• 

developed in accordance with a priority ranking of impaired waters 

established by the states pursuant to section 1313(d) (1) (A). As 

the district court found, the Act's prioritized approach to the 

worst pollution problems would be hampered if all impairments in a 

waterbody were required to be addressed in a single TMDL. CR No. 

31/ DOC's arguments also ignore the fact that limitations 
required to meet water quality standards must be included in NPDES 
permits issued under section 1342 of the Act, whether or not TMDLs 
have been established. 33 U.S.C. §§ 1311(b) (l)(A) & (C), 
1342(a) (1); 40 C.F.R. §§ 122.44{b) (1), 122.44(d} (1). Trustees for 
Alaska, 749 F.2d at 556-57. Thus, there is no valid reason based 
on environmental or human health concerns to require that EPA's 
TMDL address all of the possible water quality problems in the 
Columbia River. 
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88 at 17, Mills ER 248. Rather, the states and EPA must be 

allowed to address the worst problems in various waters first, 

retaining the ability to perform additional TMDLs for these waters 

and for other pollutants at a later date. 

Thus, the Act does not require that EPA's TMDL for TCDD also 

cover the host of chemicals which DOC now alleges to be of concern 

in the Columbia River. Separate TMDLs can be prepared for these 

various chemicals if and when it is determined that they are •• 

causing an impairment in the Columbia River, either singly or as a 

group. Accordingly, if DOC believes that a toxic mixture of 

chemicals is present in the Columbia River notwithstanding imple-

mentation of the TMDL for TCDD, it should present its evidence to 

the states of Oregon, Washington and Idaho and request that they 

list the Columbia River under section 1313(d) (1) (A) as impaired 

due to the presence of these mixtures and identify development of 

a TMDL for them as a high priority. 321 DOC should not be allowed 

to circumvent this statutorily-prescribed listing and 

prioritization process through an end-run against EPA's TMDL for 

dioxin. ill 

321 The States are required to update and revise their section 
1313(d) lists of impaired waters and their priority ranking of 
waters for TMDL development every two years. 40 C.F.R. 
§ 130.7(d) (1). 

211 Cf. Hazardous Waste Treatment Council v. EPA, 861 F 2d 277, 
287 (D.C. Cir. 1988), cert. denied, 490 U.S. 1106 (1989) ("[A]n 
agency's failure to regulate more comprehensively is not 
ordinarily a basis for concluding that the regulations already 
promulgated are invalid."). 
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B. EPA Had Good Reasons to Limit the Scope of its TMOL to 
TCOO. 

EPA considered establishing the TMDL to account for the 

presence of all chlorinated dibenzo-p-dioxins ("COOs") and 

chlorinated dibenzo-furans ("COFs-) in the river, and explained a 

number of reasons why it did not do so. AR No. 19(3) at 25-26, 

Mills ER 152-53. For example, EPA explained that since TCDO is 

the most toxic of these compounds, its control would greatly 

reduce the risk posed by dioxins and furans in general. 34 / EPA 

also explained that there was as yet inadequate information 

available to determine the degree to which COOs and COFs other 

than TCDO can be expected to persist in the environment and 

bioconcentrate in fish. Such considerations are of critical 

importance in establishing numeric interpretations of narrative 

criteria. 

Since establishing the TMOL for TCDD, EPA has conducted 

research on the environmental fate of COOs and COFs, and has 

solicited comment on a protocol for equating their relative 

properties in this regard to the properties of TCDD.35/ EPA's 

34/ As one of the 65 toxic pollutants identified for heightened 
attention under section 1317(a) of the Act, TCDO is the only COD 
or CDF for which Congress mandated that individual control 
strategies be developed. 33 U.S.C. § 1314(1) (1) (D); 40 C.F.R. 

•• 

§ 401.15; see Natural Resources Defense Council v. EPA, 915 F.2d 
at 1316 n.1. EPA noted in its TMDL Decision Oocument that the 
TMDL would be used by the states in developing these lCSs. AR No. 
19(2) at 2-1, Mills ER 91. Thus, the state and EPA prioritization 
of TCDD for TMDL development reflects a priority for action 
established directly by Congress. 

35/ EPA derived Mbioaccumulation equivalency factors" ("BEFs") 
for COOs and CDFs as part of its proposed water quality standards 
guidance for the Great Lakes developed pursuant to 33 U.S.C. 
§ 1268{c) (2). 58 Fed. Reg. 20,802, 20,943 (April 16, 1993). The 

(continued •.• ) 
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TMDL decision allowed it to move forward with controls on TCDD 

while developing the technical capacity for doing more, if needed. 

The alternative, apparently preferred by DOC, would have involved 

lengthy delay in regulating TCDD while EPA developed a protocol 

for evaluating the environmental fate of other CDDs and CDFs. 

EPA also explained that with respect to protection of human 

health from carcinogenic effects, the states bordering the Colum-

bia River regulated pollutants on a chemical-by-chemical basis 

such that no one chemical would cause more than one additional 

cancer per one million people exposed. AR No. 19(3) at 26, Mills 

ER 153. EPA views decisions regarding tolerable cancer risk of 

pollutants in surface waters to be primarily a risk management 

decision of the states. 57 Fed. Reg. 60,864. The states' 

chemical-by-chemical approach to regulating carcinogens supported 

EPA's single-pollutant approach to establishing the TMDL. 

As the district court held, EPA rationally chose to pursue 

regulation of dioxin as the most toxic of those chemicals 

threatening the Columbia River. CR No. 88 at 18, Mills ER 249. 

The Agency's judgment was based on complex scientific determina-

tions and technical expertise, and is entitled to deference. See 

Hercules, Inc. v. EPA, 598 F.2d 91, 106 (D.C. Cir. 1978). 

III. EPA REASONABLY SELECTED 0.013 PPQ AS AN AMBIENT TCDD 
CONCENTRATION PROTECTIVE OF HUMAN HEALTH. 

By imposing dioxin allocations set at the very limit of 

detection capabilities, EPA's TMDL will reduce pulp mill 

35/C ... continued) 
proposed BEFs vary between 0.003 and 1.8, indicating that the 
bioaccumulation potential of the various CDDs and CDFs studied 
ranges from three one-thousandths to roughly twice that of TCDD. 

•• 
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discharges of dioxin by approximately 95 percent. See AR Nos. 

19(1), 19(2) at 3-9 and C-2 to -3, Mills ER 84, 102, 124-25. 

Nonetheless, DOC argues that these control measures -- the most 

stringent in the nation -- should be overturned as inadequate to 

protect the health of Native Americans and other populations that 

consume more fish than is found in an average diet. While EPA is 

committed to gathering and evaluating additional data on consump

tion of Columbia River fish, the record before the Agency at the •• 

time it acted establishes that the TMDL is sufficiently stringent 

to protect the health of all persons living in the Columbia River 

basin, including those with diets high in fish. 

A. EPA Is Continuing to Collect and Analyze Data on Fish 
consumption Patterns. 

At the time EPA established the TMDL in 1991, it had before 

it a draft report by two EPA scientists discussing the possible 

risk to human populations in the Columbia River basin from con

sumption of fish caught near pulp mills, on which DOC relies here, 

AR No. 121, and a study commissioned by the Pulp Mills showing 

much lower estimates of fish consumption rates by Native Americans 

and other exposed populations, see AR No. 116. While EPA acted 

reasonably in establishing the TMDL based on the record before it, 

the Agency noted that Nfollow-up work is in progress. N AR No. 

19(3) at 10, Mills ER 137. Since that time, EPA has commissioned 

a more detailed study by the Columbia River Intertribal Fish 

commission (NCRITFCN) of fish consumption patterns among Native 

Americans in the Columbia River basin. The first phase of that 

study, nearly completed, has collected data on the amount of fish 

from the Columbia River consumed by Native Americans in the area. 

00947



- 38 -

On February 11, 1994, President Clinton signed Executive 

Order 12898, regarding federal actions to address environmental 

justice concerns in minority and low income populations. 59 Fed. 

Reg. 7,629 (Feb. 16, 1994). Among other things, that order 

directs federal agencies to collect and analyze information on 

consumption patterns of populations who principally rely on fish 

and/or wildlife for subsistence, and to develop guidance for the 

evaluation of human health risks associated with the consumption •• 

of pollutant-bearing fish or wildlife. Id. § 4-4. 36 / Consistent 

with the Executive Order, EPA has recently decided to move forward 

with a second phase of the CRITFC study, to assess the concentra

tions of dioxin found in the specific types of fish that make up 

the diet of Native Americans in the Columbia River basin. If the 

new studies suggest that the current state water quality standards 

for the Columbia River are not sufficiently protective of the 

health of Native Americans, one appropriate avenue for seeking 

revisions is through the states' triennial review of their water 

quality standards. See 33 U.S.C. § 1313(c) (1); AR No. 19(3) at 

10, Mills ER 137. Of course, any change in the applicable numeric 

water quality standards would warrant consideration of whether a 

new TMDL is necessary to implement the revised standards. 

B. On the Basis of the Administrative Record Before It, EPA 
Acted Reasonably in Establishing the TMDL to Achieve 
Existing State Water Quality Standards. 

As we have shown, EPA's calculation of wasteload allocations 

for the pulp Mills was influenced by the analytical detection 

36/ The order does not create any judicially-enforceable rights, 
ide § 6-609, and cannot in any event affect the legal validity of 
agency action taken three years earlier. 
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limit for dioxin. AR No. 10(2) at 19, Mills ER 23; ~ supra at 

14. As EPA explained, a permit condition set at a level below the 

general analytical detection limit would make it difficult or 

impossible to measure compliance. AR No. 10(2) at 20, Mills ER 

24. See also AR No. 19(2) at 3-9, Mills ER 102. 

EPA searched for creative approaches to reduce the dioxin 

loading from pulp mills even further than could be achieved by 

monitoring concentrations in total plant effluent. Because dioxin-

concentrations are higher in bleach plant flow than in total plant 

effluent, EPA determined that wasteload allocations which result 

in total plant effluent concentration limits even below the 

analytical detection limit could be monitored for compliance if 

monitoring were moved upstream in the mill to the bleach plant. 

AR No. 19(2) at C-2, Mills ER 124. In addition, EPA determined 

statistically that it could reduce total dioxin loading to the 

river still further by setting a maximum concentration at the 10 

ppq detection limit, rather than using a long term average of 10 

ppq. AR No. 19(2) at C-2 to C-3, Mills ER 124-25. Thus, EPA 

established the most stringent wasteload allocations for the Pulp 

Mills that it could monitor using existing analytical detection 

capabilities. 

1. EPA Interpreted the states' Narrative criteria 
consistent With EPA's Technical Dioxin Guidance. 

Although EPA is continuing to gather fish consumption data in 

the Columbia River basin, the administrative record demon~trates 

that EPA's interpretation of the state narrative dioxin criteria 

was sensible and protective based on the information available to 

the Agency at the time it acted. Fish consumption estimates are 
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just one factor in an equation used to estimate health risk, and 

EPA made generally conservative (~, protective) assumptions 

with respect to the other factors. Even assuming the higher fish 

consumption levels cited by DOC, the TMDL provides protection for 

Native Americans and other populations that is well within the 

cancer risk range that EPA has found to be adequately protective. 

At the time the Columbia River TMDL was established, only 

Oregon had a numeric water quality criterion for dioxin, and it 

addressed human health concerns only. Accordingly, EPA 

interpreted the narrative criteria in Washington and Idaho to 

derive an ambient TCDD concentration protective of human health 

for Columbia River waters within those states.dZl For reasons 

articulated in EPA's TMDL Decision Document, EPA interpreted the 

narrative water quality criteria in Washington and Idaho to be 

consistent with Oregon's numeric standard. 381 EPA explained that 

•• 

the 0.013 ppq value it selected to implement narrative criteria in 

Washington and Idaho was based on the assumptions and analyses in 

EPA's Dioxin Criteria Document, AR No. 107. See AR No. 19(2) at 

2-2, Mills ER 92. This 300-page analysis provides a comprehensive 

summary of information relevant to deriving a human health 

criterion, and suggests various criterion values including the 

0.013 ppq value used as a basis for the Columbia River TMDL --

371 The narrative criteria provide generally that toxic sub
stances may not be introduced in concentrations that may adversely 
affect public health or designated uses of the waters. See AR No. 
10(2) at 7, Mills ER 11. 

381 EPA also interpreted the state narrative criteria as neces
sary to protect aquatic life and wildlife. See Part IV, infra. 
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that would protect human health with varying degrees of risk. AR 

No. 107 at C-181, SER 43. 

DOC claims that the TMDL should have been based on attaining 

a lower ambient level of dioxin than 0.013 ppq. specifically, it 

argues that the 0.013 ppq value was derived by assuming a fish 

consumption rate of 6.5 grams per day, and that the criterion will 

not protect those residents of the Columbia River Basin who eat 

150 grams per day of fish. DOC Br. at 10, 29-31. Contrary to 

DOC's assertions, EPA's interpretation of the states' narrative 

criteria was reasonable, and is entitled to deference.~/ 

2. Scientific Background for Derivation of a Dioxin 
water Quality Criterion 

A numeric water quality criterion to protect human health 

from the presence of a chemical such as dioxin in surface waters 

is based on three fundamental considerations: (1) an assessment 

•• 

of the degree or probability of harm associated with varying doses 

of the chemical, (2) an estimate of the dose to humans that is 

likely to result from varying concentrations of the chemical in 

surface waters, and (3) a decision regarding the degree of risk to 

human health that is tolerable. See AR No. 107. 

To determine the probability of adverse human health effects 

as a result of exposure to varying doses of dioxin, EPA calculated 

a Npotency factorN for dioxin that is the most stringent of any 

39/ Since establishment of the TMDL, EPA has promulgated numeric 
human health dioxin criteria of 0 013 ppq for Idaho and 
Washington. 57 Fed. Reg. 60,922-23. Thus, all states in the 
Columbia River basin have now incorporated a numeric 0.013 ppq 
TCDD criterion into their water quality standards. 
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used by any regulatory agency in the world. 40 / AR No. 116 at 19a, 

SER 56. All else being equal, use of the potency factors or 

NsafeN dioxin levels calculated by other federal agencies or for-

eign governments would result in a criterion from five to sixteen 

hundred times less stringent than EPA's 0.013 ppq value. Id. 

The second step in calculating a numeric dioxin water quality 

criterion involves estimating the dose of dioxin to hUmans that is 

likely to result from its presence in surface waters. There are •• 

two primary human routes of exposure: drinking the water, and 

eating fish and shellfish. Because of the tendency of dioxin to 

concentrate in fish tissues at levels thousands of times greater 

than in the ambient water, the fish consumption exposure route is 

by far the most significant. AR No. 107 at C-181, SER 43. 

EPA has calculated a Nbioconcentration factorN (NBCFN) of 

5,000 that can be used to estimate dioxin concentration in fish as 

a multiple of the chemical's concentration in surface water. AR 

No. 107 at B-3 to B-10, C-179, SER 22-29, 41. with this tool for 

estimating fish tissue residues, the next step in estimating the 

potential dose to humans as a result of the presence of dioxin in 

surface water is to derive an estimate of the amount of pollutant-

bearing fish likely to be consumed. As described in more detail 

40/ The EPA potency factor is expressed mathematically as 1.56 X 
10-4 for every picogram (one trillionth of a gram) per kilogram 
per day of dioxin exposure. AR No. 107 at C-243, SER 49. In 
other words, the EPA potency factor estimates that an upper bound 
of 1.56 out of every 10,000 people who are exposed to a dose of 
one picogram per kilogram per day will develop cancer over a 
lifetime of exposure. 

00952



- 43 -

below, EPA used a value of 6.5 grams per day for this purpose. 41 / 

AR No. 107 at C-181, C-183, SER 43, 45. 

The last major consideration in deriving a criterion is an 

assessment of the degree of risk that should be deemed tolerable. 

EPA's 0.013 ppq dioxin criterion is based on a plausible upper 

bound one-in-one-million risk of developing cancer over a lifetime 

of exposure. AR No. 107 at C-181, SER 43. This risk level is in 

the more protective range of risk levels that EPA has used or •• 

approved in state and federal regulatory actions. See,~, 57 

Fed. Reg. 60,848, 60,864 (EPA promulgation of water quality 

criteria for states using either a one-in-one million or a one-in-

one-hundred-thousand risk level, depending on state policies.) 

All else being equal, use of the one-in-a-million target risk 

level yields criteria ten times more stringent than those criteria 

that are based on a risk level of one-in-one-hundred-thousand. 

41/ Assuming that a waterbody has ambient dioxin concentrations 
of 0.013 ppq (0.013 picograms per liter), the dioxin expected in 
fish flesh would be equal to that ambient concentration times the 
BCF of 5,000, or 65 picograms of dioxin per kilogram of fish. 
Assuming consumption of 6.5 grams (0.0065 kilograms) per day of 
such fish, the total dioxin ingested per day as a result of fish 
consumption would be 0.4225 picograms of dioxin. 

42/ EPA combines the various risk assessment factors described 
above in the following formula to derive a numeric dioxin water 
quality criterion for protection of human health: 

CRITERION = RISK LEVEL X BODY WEIGHT 
POTENCY X «WATER INTAKE) + (FISH CONSUMPTION X BCF» 

Derivation of this formula is discussed generally at 45 Fed. Reg. 
79,353, col. 1 (Nov. 28, 1980). 
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3. The 6.5 Gram Per Day Value Is Intended to Represent 
Only a Subset of Total Fish Consumption. 

As described above, pollutant-bearing fish consumption rates 

are considered in setting water quality criteria because consump-

tion of pollutant-bearing fish is a major pathway for human expo-

sure to pollutants present in surface waters. Of course, fish 

consumption is only a concern to the extent that fish contain 

pollutant residues. The fish consumption rate is used in the 

criteria derivation formula to account for consumption of 
•• 

pollutant-bearing fish. Thus, all of the fish in the estimate are 

assumed to include a level of dioxin determined by the maximum 

level in ambient water (0.013 ppq here) and the dioxin bioconcen

tration factor (5,000), or 0.065 parts per trillion. 43 / In other 

words, all of the fish covered by the fish consumption rate are 

assumed to have the maximum residues of dioxin permitted by the 

water quality criterion. See 57 Fed. Reg. 60,848, 60,863, col. 1. 

Actual consumption rates of such maximum residue fish are 

likely to vary from one waterbody to another, depending on such 

factors as the presence of anadromous fish (i.e., fish that live 

their adult lives in the ocean and only enter rivers in order to 

spawn). For purposes of deriving numeric water quality criteria, 

EPA made a reasonable assumption that the consumption rates of 

such maximum residue fish would be equal to the national average 

total consumption rate for all (pollutant-bearing and non 

pollutant-bearing) freshwater and estuarine fish, or 6.5 grams per 

day. 45 Fed. Reg. 79,348, col. 3 (Nov. 28, 1980). 

!2/ EPA rounded this value up to 0.07 parts per trillion in 
describing its final TMDL. AR No. 19(2) at 2-2, Mills ER 92. 

00954



- 45 -

DOC notes that some individuals in the Columbia River area 

consume 150 grams per day of fish. However, nothing in the admin

istrative record suggests that those individuals will, after 

implementation of the TMDL, ingest more dioxin than they would by 

consuming 6.5 grams per day of maximum residue fish. Indeed, due 

to the large runs of anadromous fish on the Columbia River, see AR 

No. 116 at 30-31, SER 57-58, there is likely to be a significant 

difference between the total fish consumption rate and the rate ore 

consumption of pollutant-bearing fish only. Anadromous fish such 

as salmon that frequent the Columbia River spend their adult lives 

in the oceans far from sources of dioxin discharge and would not 

be expected to bioconcentrate dioxin to any considerable degree 

during their brief stay in the Columbia River to spawn. AR No. 

51(4) at 2, SER 11. 

Thus, the total fish consumption rate of various individuals 

is not determinative; the central question is whether the actual 

rate of ingestion of dioxin is greater than that assumed by EPA. 

In Natural Resources Defense Council v. EPA, 16 F.3d 1395, 37 

Env't Rep. Cas. (BNA) 1953 (4th Cir. 1993), use of a 6.5 gram per 

day fish consumption rate was challenged in the context of EPA 

approval of dioxin criteria adopted by the states of Maryland and 

Virginia. There, too, plaintiffs alleged that certain individuals 

consumed more than a total of 6.5 grams per day of fish. 37 Env't 

Rep. Cas. at 1958. The court, however, recognized that the 6.5 

gram per day value is premised upon the subset of fish that 

contain the maximum residues of dioxin permissible under state 

law, ide at 1959, and held that EPA had relied on a scientifically 
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defensible means to reach reasoned judgments concerning fish 

consumption levels. Id. Accordingly, the court upheld EPA's 

approval of the criteria. Id. at 1963. 44 / Similarly here, DOC 

has failed to overcome the presumption of validity accorded to 

EPA's TMDL. See citizens to Preserve Overton Park v. Volpe, 401 

u.s. 402, 419 (1971); Ethyl corp v. EPA, 541 F.2d at 34; Mt. Airy 

Ref. Co. v. Schlesinger, 481 F. Supp. 257, 264 (D.D.C. 1979). 

As shown above, the 0.013 ppq value is designed to provide •• 

protection to the one-in-a-million risk level assuming consumption 

of maximum residue fish at the rate of 6.5 grams per day. Even 

assuming arguendo that the individuals DOC has described who eat 

150 grams per day of fish are eating exclusively maximum residue 

fish, 23 times the value assumed by EPA, those individuals would 

bear a dioxin risk of 23 in a million. EPA has historically set 

health-based standards at risk levels between one-in-a-million 

(10-6 ) and one-hundred-in-a-million (10-4 ), and courts have upheld 

such levels as adequately protective of human health. See Ohio v. 

EPA, 997 F.2d 1520, 1533 (D.C. Cir. 1993); CR No. 88 at 16-17 n.5, 

Mills ER 247-48 n.5. See also, 56 Fed. Reg. 33,050, 33,081 (July 

18, 1991); 57 Fed. Reg. 60,848, 60,864 (Dec. 22, 1992). Moreover, 

if individuals in the Columbia River basin are exposed to an 

increased cancer risk of 23 in a million, they would still be 

44/ It is noteworthy that the state numeric criteria at issue in 
NRDC were established at 1.2 ppq, ~ ide at 1958 -- approximately 
one hundred times less stringent than the 0.013 ppq standard that 
the Columbia River TMDL is designed to achieve. Notwithstanding 
an attack on virtually every component of the risk assessment used 
by the states to derive these criteria, the court upheld EPA's 
approval of the criteria as protective of human health. Id. at 
1963. 
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subject to four times less risk than an average resident of 

Virginia or Maryland, where the Fourth Circuit has upheld EPA's 

approval of water quality standards for dioxin that are 

approximately 100 times less stringent. 

C. DOC's Attacks on the TMDL Are Based on Misleading and 
Erroneous Characterizations of the Record and the 
Applicable state Water Quality standards. 

DOC's contention that the TMDL subjects certain populations 

to risk levels of 8,600 in a million, DOC Br. at 10-11, 30-31, is 

based on a simple misunderstanding or mischaracterization of the 

record. The hypothetical discussion of possible risk on which DOC 

relies, AR No. 121, was prepared before the TMDL was established, 

and it analyzed the risk to Native Americans, Asians and 

sUbsistence fishermen living in the Columbia River basin in the 

absence of the TMDL. It thus supported the need to address dioxin 

contamination in the Columbia River and the establishment of a 

•• 

TMDL. That draft analysis assumed a maximum dioxin concentration 

of 24 picograms per gram -- or 24,000 picograms per kilogram in 

the tissues of fish consumed. DOC ER Tab 47, AR No. 121, at 3. 

As we explained above, supra at 43 n.41, implementation of the 

TMDL is expected to result in maximum dioxin concentrations in 

fish tissue of only 65 picograms per kilogram, resulting in risk 

figures approximately three orders of magnitude smaller than those 

claimed by DOC. Thus, DOC is simply in error in claiming that EPA 

calculated post-TMDL risk levels in excess of those relied upon by 

the district court. See DOC Br. at 31; Mills ER 247-48 & n.5. 

DOC's argument is also misleading in suggesting that the 

states of Washington, Oregon and Idaho have selected a one per 
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million risk level as the applicable water quality standard to be 

achieved by the TMDL. DOC Br. at 31. As shown above, supra at 

41-43 & n.42, the designated risk level is merely one factor 

included in the equation for calculating a numeric water quality 

standard. The risk level is applied together with certain 

reasonable assumptions, such as fish and water consumption rates, 

bioconcentration factor, and so on, in order to arrive at a 

numeric criterion. 45 / The risk level chosen by a state is not 

part of the state's narrative criteria, nor is it a freestanding 

"standard" to be applied to the particularized exposure levels of 

specific individuals or sub-populations. Rather, states' choice 

of a highly protective risk level already reflects consideration 

of the fact that some people invariably have higher exposure to 

certain risks than others. In other words, states may choose to 

provide a high level of protection for the average population in 

order to provide what they deem adeguate protection for more 

sensitive populations. 46 / There is no basis for DOC's suggestion 

that the use by Washington, Oregon and Idaho of a one per million 

risk level as one of several factors used to establish numerical 

•• 

45/ See,~, 57 Fed. Reg. at 60,863 (detailing assumptions used 
in deriving criteria, and indicating that "individuals that ingest 
ten times more of a pollutant than is assumed in derivation of the 
criteria at a 10-6 risk level will be protected to a 10-5 level, 
which EPA has historically considered to be adequately 
protective."). 

46/ See, ide (referring to EPA's "focus on promulgation of 
appropriate State-wide criteria that will reduce risks to all 
exposed individuals, including highly exposed subpopulations."). 
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criteria requires that every individual be protected to at least a 

one per million risk level. 47 / 

In sum, EPA's TMDL provides adequate protection for all 

residents of the Columbia River basin, and EPA will continue to 

gather additional data on fish consumption patterns. Based on the 

administrative record compiled by EPA in devising the TMDL, the 

TMDL is protective of human health, and implements all state 

numeric and narrative water quality standards. Therefore, the •• 

district court properly granted EPA's motion for summary judgment. 

IV. THE TMDL WILL IMPLEMENT STATE WATER QUALITY STANDARDS FOR THE 
PROTECTION OF AQUATIC LIFE AND WILDLIFE. 

DOC's final claim is based on the contention that EPA failed 

to consider the possible effects of dioxin on aquatic life and 

wildlife, and therefore failed to implement all applicable water 

quality standards for dioxin as required under section 1313(d). 

DOC Br. at 6, 18-20. This is simply wrong. Although the Columbia 

River was identified as being water quality impaired as a result 

of exceeding the 0.013 ppq human health criterion, AR No. 19(2) at 

2-2 to 2-3, Mills ER 92-93, EPA was mindful of the toxic effects 

of dioxin on aquatic life and wildlife as well, see AR No. 107, 

and took them into account in deriving the TMDL. 

Richard Albright, the Chief of the Water Quality Section in 

EPA's Regional Office in Seattle, and one of three EPA officials 

primarily responsible for development of the Columbia River TMDL, 

explained in a declaration accepted by the district court, CR No. 

47/ DOC's strained argument would also establish as state water 
quality wstandardsw other factors in the criterion derivation 
formula, such as the consumption of 6.S grams per day of fish, or 
a human life span of 70 years. 
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47 Exh. C, SER 64, that EPA did not limit its consideration to 

human health effects. On the contrary, "the TMDL was intended and 

designed to provide protection to humans, aquatic life, and 

wildlife." Id. at 3, SER 66. Mr. Albright determined, based on a 

review of record materials, that the 0.013 ppq human health 

criterion would also be broadly protective of aquatic life and 

wildlife. Id. at 2-3, SER 65-66. 

The record supports this conclusion. First, a 1986 

Biological Report issued by the USFWS (the "USFWS Dioxin Hazard 

Document") provides that "2,3,7,8-TCDD concentrations in water 

should not exceed 0.01 ppt [part per trillion] to protect aquatic 

life, or 10 to 12 ppt in food items of birds and other wildlife." 

AR No. 142, at iii, SER 60. The 0.013 ppq ambient concentration 

set by the TMDL is one one-thousandth of the 0.01 ppt ambient 

value that the USFWS Dioxin Hazard Document indicates is 

•• 

protective of aquatic life. 48 / The TMDL is designed to yield 

maximum fish tissue residues of 0.07 ppt in fish. AR No. 19(2) at 

2-2, Mills ER 92. This is roughly one hundred fortieth to one 

48/ The effects of dioxin on aquatic life are also discussed in 
EPA's dioxin criteria guidance document. AR No. 107, at B-1 
through B-18, SER 20-37. The document reports that the lowest 
dioxin concentration at which adverse effects to aquatic animal 
life were observed was 0.0001 micrograms per liter (100 ppq). See 
AR No. 107 at B-7, SER 26. The 0.013 ppq goal of the TMDL is 
approximately one ten-thousandth of this value. Also, dioxin was 
not found to cause adverse effects to aquatic plants exposed to 
dioxin at concentrations up to 1.3 micrograms per liter. ·Id. at 
B-3, SER 22. The TMDL will attain an ambient dioxin concentration 
that is one hundred million times less than this value. Thus, 
contrary to DOC's assertions, DOC Br. at 21, this document 
certainly supports EPA's finding that the TMDL will protect 
aquatic life. 
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hundred seventieth of the USFWS' recommended value for the 

protection of birds and other wildlife. 

Second, EPA's Background Document to the Integrated Risk 

Assessment for Dioxins and Furans from Chlorine Bleaching in Pulp 

and Paper Mills provides further confirmation that the TMDL will 

protect wildlife. Using a somewhat more conservative analysis 

than the USFWS Dioxin Hazard Document, it indicates that adverse 

effects to wildlife could potentially occur if there were greater •• 

than 3 ppt dioxin in their diet. DOC ER 47, AR No. 144, at 13-33. 

The concentration of dioxin in fish expected to occur through 

implementation of the TMDL is one forty-third of this value. 49 / 

DOC expresses particular concern about possible impacts on 

bald eagles, DOC Br. at 8-9, 23-24, and alleges that "EPA never 

addressed any of these concerns," ide at 9, except by "abdicating" 

its responsibilities in favor of the USFWS. Id. at 24-25. By 

seeking the benefit of USFWS' expertise on wildlife issues, EPA 

49/ The district court referred to this record document as 
support for EPA's finding that the TMDL would protect wildlife. 
CR 88 at 15, Mills ER 246. DOC strains to find error in the 
district court's reasoning by an irrelevant quotation from the 
document to the effect that insufficient data exist to derive a 
national aquatic life criterion for dioxin. DOC Br. at 22. DOC 
also distorts the facts by alleging that the 3 ppt fish residue 
value referenced in the Background Document was based on data 
showing that 3 ppt represented the "lowest observed adverse 
effects level," rather than a level at which no adverse effects 
are expected. DOC Br. at 22. To the contrary, that value was 
derived based on a dietary intake level in Rhesus monkeys found to 
have no adverse effect. See New York Department of Environmental 
Conservation ("NYDEC"), Niaqara River Biota contamination Project: 
Fish Flesh criteria for Piscivorous Wildlife, at 71-72 (1987) 
(Appendix A hereto), cited in AR No. 144, at 13-33. Although not 
itself part of the administrative record, the NYDEC document may 
properly be considered for the limited purpose of explaining the 
meaning of the Background Document, which is in the record and 
which relied upon the NYDEC document. 
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was not *abdicating* its own responsibilities, but was instead 

seeking input from a sister agency with expertise in protection of 

endangered species. 50 / EPA engaged in informal consultation with 

the USFWS before finalizing the TMDL to ensure that there would be 

no jeopardy to bald eagles as a result of implementation of the 

TMDL. AR No. 15, SER 2. 51 / USFWS *commend[ed] the EPA in its 

actions to develop a total maximum daily load for dioxins in the 

Columbia River.* AR No. 103 at 2, SER 15. Also, USFWS *agree[d] •• 

that the proposed reduction in dioxin discharges would not 

adversely affect any threatened or endangered species.* AR No. 

22, SER 4. 52 / Thus, as the district court properly found, the 

administrative record provides sufficient evidence to support 

50/ EPA had also received public comments suggesting that 
consultation with USFWS was appropriate. AR No. 19(3) at 7-8, 
Mills ER 134-35; DOC ER Tab 47, AR No. 94. 

51/ Whether EPA fully satisfied its obligations under the 
Endangered Species Act (*ESA*) by engaging in informal 
consultation is not before this Court. As DOC notes, DOC Br. at 
24 n.23, DOC settled its ESA claims against EPA in separate 
litigation. Thus, notwithstanding intimations in DOC's argument, 
~ DOC Br. at 23, no ESA issues are present in this case. 

52/ DOC cites a formal biological opinion issued by USFWS in 
January 1994 for the proposition that the TMDL will not provide 
adequate protection for bald eagles. DOC Br. at 24 n.23. On 
March 1, 1994, the Court granted EPA's motion to strike that 
document from the record. That rUling was proper because the 
USFWS opinion was not part of the administrative record, and is 
based heavily on recent studies and data that were not available 
when EPA established the TMDL in early 1991. However, the Court 
allowed DOC's extra-record exhibit to remain *lodged* for such 
consideration as the merits panel deems necessary. While EPA does 
not believe that such post-decisional material may be properly 
considered for any purpose, we note that DOC has grossly 
mischaracterized USFWS' conclusions in that document. In fact, 
USFWS concluded that the establishment of the TMDL will not 
jeopardize the continued existence of the bald eagle, and 
recommended that EPA continue to implement the TMDL during the 
next five years while it gathers further data. DOC Appendix F at 
2-3, 22. 
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EPA's conclusion that the TMDL will protect aquatic biota and 

wildlife. CR No. 88 at 15-16 & n.4, Mills ER 246-47 & n.4. 

DOC claims that EPA never addressed USFWS' recommendation 

that EPA "strive toward •.. zero discharge." DOC Br. at 9, 23, 

25. In fact, EPA did "strive" towards zero discharge by imposing 

a TMDL based on the limits of detection capability, and which 

requires a 95 percent reduction in pulp mill discharges of dioxin. 

EPA then explained why it rejected a zero discharge option: "All·. 

available information has been carefully considered. Based on 

that information the 'zero discharge' option is not necessary to 

achieve water quality standards • . " AR No. 19(2) at 3-9, 

Mills ER 102. DOC does not contest EPA's technical conclusion 

that it could not measure compliance with stricter wasteload 

allocations using currently available technology. Thus, EPA 

addressed the zero discharge option and provided adequate 

explanation of the basis for the choices it made. 53 / 

V. EVEN IF THE COURT AGREES WITH DOC'S ARGUMENTS, THE TMDL 
SHOULD BE LEFT IN PLACE PENDING FURTHER AGENCY ACTION. 

Even if the Court agrees with one or more of DOC's arguments 

and remands the TMDL to EPA to consider whether the TMDL should be 

redesigned to implement a more stringent water quality standard, 

the existing TMDL should be left in place pending revision. 

vacatur of the TMDL would be counterproductive, because the TMDL 

provides substantially more protection to all users of the 

53/ Courts must uphold a decision even if it is of less than 
ideal clarity if the agency's path may reasonably be discerned. 
Northern Plains Resource Council v. EPA, 645 F.2d 1349, 1358 (9th 
Cir. 1981). 
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Columbia River, including the wildlife and human populations of 

concern to DOC, than the pre-TMDL regulatory regime. 

As the D.C. Circuit recently recognized in the context of a 

notice and comment challenge, "when equity demands, an unlawfully 

promulgated regulation can be left in place while the agency pro

vides the proper procedural remedy." Fertilizer Inst. v. EPA, 935 

F.2d 1303, 1312 (D.C. Cir. 1991) (court allowed certain exemptions 

provided by EPA to remain in place pending full opportunity for •• 

notice and comment because vacating rules on remand may affect 

EPA's ability to respond adequately to serious safety hazards). 

As this Court has stated, judicial "intervention into the process 

of environmental regulation, a process of great complexity, should 

be accomplished with as little intrusiveness as feasible." 

Western Oil & Gas Ass'n v. EPA, 633 F.2d 803, 813 (9th Cir. 

1980).54/ Similarly, in Chemical Mfrs. Ass'n v. EPA, 870 F.2d 177 

(5th Cir. 1989), cert. denied, 495 U.S. 910 (1990), the Fifth 

Circuit left certain Clean Water Act effluent limitations in place 

pending full notice and comment, for three reasons equally 

applicable here: 

54/ In Western Oil & Gas, the Court held that a reviewing court 
has discretion to shape an equitable remedy when reviewing agency 
regulations. There, the Court declined to invalidate certain 
Clean Air Act designations pending a fuller opportunity for notice 
and comment, based on the Court's "desire to avoid thwarting in an 
unnecessary way the operation of the Clean Air Act . . • during 
the time that the deliberative process is reenacted," and the 
"possibility of undesirable consequences which we cannot now 
predict that might result from invalidation of the designations." 
Id. at 813. See also Forelaws on Board v. Johnson, 743 F.2d 677, 
685-86 (9th Cir. 1984) (refusing to enjoin ongoing agency 
contracts despite violation of National Environmental Policy Act), 
cert. denied, 478 U.S. 1004 (1986). 
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First, we recognize Congress' concern for limiting the 
discharge of toxic pollutants within the statutory 
deadline. Second, the notice-and-comment proceedings 
may disclose that the . . . parameter urged by 
[petitioner environmental group] is neither necessary 
nor feasible. Finally, the industrial petitioners are 
not prejudiced by being subjected to . . . limitations 
which, if anything, may be too lenient. 

Id. at 236. For the same reasons, the Court should leave the TMDL 

in effect on remand, even if it is persuaded by DOC's arguments 

that further consideration is appropriate. 

CONCLUSION 

The district court properly found that establishment of the 

Columbia River TMDL was not arbitrary or capricious, an abuse of 

discretion, or contrary to law. CR No. 88 at 18, Mills ER 249. 

For the foregoing reasons, that judgment should be affirmed. 

OF COUNSEL: 
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U.S. Environmental 
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STATEMENT OF RELATED CASES 

The only related case known to Defendant-Appellee is 

identified in the Brief of Appellants Longview Fibre Co., et ale 

at 4 and 21, and in the Brief of Appellants Dioxin/Organochlorine 

Center, et al., at 4 n.7. 

•• 
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Repealing Chapter l73-201WAC and replacing it with Chapter l73-201A WAC, Water
Quality Standards for Surface Waters of the state of Washington.
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Executive Summary (attach separate sheet if necessary):

Proposing revisions to the State's surface water quality standards regulation,
Chapter 173-201 WAC.

Key elements of this reVlSlon include:
Correction of typographic errors, restructuring of subsections, and minor
language clarifications.
Repealing and replacing the existing rule citation (173-201) as Chapter
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Updating the State's antidegradation policy.
Adopting aquatic life toxic criteria for four substances.
Revised language clarifying the applicability of the standards to nonpoint
sources and stormwater.
Establishing criteria on allowing mixing zones for waste discharges.
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Clarifying the intent to use toxicity testing and biological assessments to
ensure aquatic life protection.
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lJ} Snort explanation of rule. Its purpose. and antIcIpated effects:

rhe Department of Ecology is proposing reV1Slons to the State's surface water
quality standards regulation, Chapter 173-201 WAC. These revisions are designed to
provide improved protection for water quality, in accordance with the purpose and
authority established by Chapter 90.48 RCW, Water Pollution Control Act.

Does proposal change eXIsting rules? ID:1 YES DNO If yes, describe changes:

Key elements of this revision include:
Correction of typographic errors, restructuring of subsections, and minor
language clarifications.

- Repealing and replacing the existing rule citation (173-201) as
Chapter l73-201A WAC.

- Updating the State's antidegradation policy.
- Adopting aquatic life toxic Criteria for four substances.
- Revised language clarifying the applicability of the standards to nonpoint.sources

and stormwater.
- Establishing criteria on allowing mixing zones for waste discharges.
- ** See bottom of page for the rest.

(k) Is small bUSiness economIC impact statement required by chapter 19.85 RCW? IXI YES 0 NO
(Use this space, if possible. Attach extra sheets if necessary.)

See attached SBEIS summaries.

;

i
i

I

I
I
I

- Upgrading Totten Inlet and Little Skookum Inlet and the Lower Cedar River to
Class AA.

- Clarifying the intent to use toxicity testing and biological assessments to
ensure aquatic life protection.

- Adding special temperature condition to the Skagit River Gorge Bypass.

'I~~" . -'jMll'
"..-~ "....,~."'<_.-<><'.-.~, .-.-.•.•..••..•-, . .,
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SMALL BUSINESS ECONOMIC IMPACT STATEMENT

for

WATER QUALITY STANDARDS FOR SURFACE WATERS
OF THE STATE OF WASHINGTON

CHAPTER 173-201A WAC

SUMMARY

INTRODUCTION

This document summarizes the Small Business Economic Impact Statement (SBEIS) written
for the amendments to the state surface water quality standards. The full SBEIS may be
obtained from Ecology's Water Quality Program.

The state Regulatory Fairness Act requires that a SBEIS be written for rules which have an
economic impact on more than twenty percent of all industries or more than ten percent of
anyone industry. The SBEIS must describe the costs of complying with the rule. It must
compare the compliance costs of small and large businesses to determine whether the rule
disproportionately impacts small business.

A small business is defined as a profit-seeking enterprise, which is independently owned and
operated from all other businesses, and which has fifty or fewer employees.

AMENDMENTS TO THE SURFACE WATER OUALITY STANDARDS

Subsections 040(2): Whole Effluent Toxicity Testing and Bioassessments for
Aquatic Life Protection.
Subsections 040(3): Additional Aquatic Life Criteria.
Subsection 040(6). Human Health Risk Level for Establishing Criteria for
Carcinogens.
Section 100: Mixing Zones.
Subsection 130(6): Reclassification of Lower Cedar River.
Subsection 130(93): Special Condition for Skagit River.
Subsection 140(25): Reclassification of Totten Inlet.

2.
3.

4.
5.
6.
7.

The Clean Water Act"requires that states review their surface water quality standards at least
once every three years. As a result of this review, many amendments have been made to the
standards. There are seven primary amendments to the standards that cause economic
impacts:

1.
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PROPOSED RULE MAKING
(RCW 34.05.320) CR-102 (7/1/89)

'gency: Department of Ecology

(a) Title of rule: (Describe Subject)
Repealing Chapter 173-201 WAC and replacing it with Chapter 173-201A
WAC, Water Quality Standards for Surface Waters of the state of
Washington.

tJ Original Notice

o Supplemental Notice

to WSR ---'----1
o Continuance of WSR

Purpose:
To establish water quality standards for surface waters of the State consistent with
public health and public enjoyment thereof, and the propogation and protection of fish,.
shellfish and wildlife, pursuant to the provisions of Chapter 90.48 RCW and the policies
established thereof.

Other identifying information:
To improve the regulation's structural efficiency, it is necessary to change the title to
new Cha ter 173-201A.

(b) Statutory authority for adoption:
Chapter 90.48 RCW

Statute being implemented:
Chapter 90.48 RCW

(c) Summary: The Department of Ecology is proposing revisions to the State I s surface water
quality standards which will improve their effectiveness in protecting water quality in
accordance with the purpose and authority established by Chapter 90.48 RCW, Water
Pollution Control Act.

Reasons supporting proposal:
- Authority and mandate to protect Water Quality as established by Chapter 90.48 RCW'.
- State Cornmittments to the USEPA to carry out provisions of the Clean Water Act.
- Revisions consistent with existin state standards for the rotection of Surface Fater.

Id) Name of Agency Personnel Responsible For: Office Location Telephone
1. Drahin " " ..... , " I1lrk Hicks Prudential Building 438-7087

2,Im lementation .'... Michael T. Llewelyn Prudential Building 438-7090

, 3, Enforcement ., Michael T. Llewelyn Prudential Buildin 438-7090
(e) Name of proponent (person or organization) 0 Private

o Public
Department of Ecology KJ Governmental

(I) Agency comments or recommendations, if any, asto statutory language, implementation, enforcement, and fiscal
matters:
This rule has complied with the requirements of RCW 90.70.080.

(g) Is rule necessary because of:
Federal' Law1 KJ Yes
Federal Court Decision? DYes
State Court Decision? DYes

DNa
DNa
DNa

If yes. ATTACH COpy OF TEXT Federal Water Pollution Control Act,
Citation: as amedned by the Clean Water Act of

1977. (See attached reproduction of
the relevant Section 303(c).)

(COMPLETE REVERSE SIDE)

October 7, 1992

OA E FIN ENOEOAO PIN:

B (date):

SIGNATUaE-- C-l

T JO(s

lE (TyPE OR PRIN n

f.r..t~1 iJ I,c;;,J.tL

TITlE

(h) HEARING LOCATION:

July 21: Moses'Lake, Washington, PUD Auditorium,
312 W 3rd, 7:00 pm

July 22: Bellevue, Washington, Ecology NWRO, 3190
160th Ave SE, 7: 00 PllJ..· 7' 00 pm

Date: n"y 21 & 22 1992 I'me: __·_-"- _
Submit written comments to:

Mark Hicks
Water Quality Program
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WSR 97-23-064 

PERMANENT RULES 

DEPARTMENT OF ECOLOGY 

[Order 94-19--Filed November 18, 1997, 4:04 p.m.]  
 

Date of Adoption: November 18, 1997. 

Purpose: To amend chapter 173-201A WAC to update the standards, streamline 
language, add new language to improve and solve water quality problems, and to 
clarify rule language changes. 

Citation of Existing Rules Affected by this Order: Amending chapter 173-201A 
WAC, the surface water quality standards. 

Statutory Authority for Adoption: Chapter 90.48 RCW. 

Other Authority: 40 CFR 131. 

Adopted under notice filed as WSR 97-12-034 on May 30, 1997. 

Changes Other than Editing from Proposed to Adopted Version: Additional 
language has been added to the definitions for "action value," "lake specific-
study," and "trophic state." Some language was amended and changed in WAC 
173-201A-030(6) for lake nutrient criteria guidance. WAC 173-201A-040 for toxic 
substances had some minor numeric changes and changes to footnotes affecting 
where the criteria applied. There was a minor language change to WAC 173-201A-
060 (2) and (4)(c) and language added to WAC 173-201A-110 (1)(c). 

Number of Sections Adopted in Order to Comply with Federal Statute: New 0, 
amended 0, repealed 0; Federal Rules or Standards: New 0, amended 8, repealed 
0; or Recently Enacted State Statutes: New 0, amended 0, repealed 0. 

Number of Sections Adopted at Request of a Nongovernmental Entity: New 0, 
amended 2, repealed 0. 

Number of Sections Adopted on the Agency's own Initiative: New 0, amended 8, 
repealed 0. 

http://app.leg.wa.gov/documents/laws/wsr/1997/23/97-23-064.htm (1 of 48) [3/5/2015 11:57:28 AM]

00972

http://app.leg.wa.gov/documents/laws/wsr/1997/12/97-12-080.htm


Washington State Register

Number of Sections Adopted in Order to Clarify, Streamline, or Reform Agency 
Procedures: New 0, amended 8, repealed 0. 

Number of Sections Adopted using Negotiated Rule Making: New 0, amended 0, 
repealed 0; Pilot Rule Making: New 0, amended 0, repealed 0; or Other 
Alternative Rule Making: New 0, amended 0, repealed 0. 

Effective Date of Rule: Thirty-one days after filing. 

November 18, 1997 

Tom Fitzsimmons 

Director  
 
AMENDATORY SECTION (Amending Order 92-29, filed 11/25/92, effective 
12/26/92)  
 
WAC 173-201A-020 Definitions. The following definitions are intended to 
facilitate the use of chapter 173-201A WAC: 

"Action value" means a total phosphorus (TP) value established at the upper limit 
of the trophic states in each ecoregion. Exceedance of an action value indicates 
that a problem is suspected. A lake-specific study may be needed to confirm if a 
nutrient problem exits. 

"Acute conditions" are changes in the physical, chemical, or biologic environment 
which are expected or demonstrated to result in injury or death to an organism as 
a result of short-term exposure to the substance or detrimental environmental 
condition. 

"AKART" is an acronym for "all known, available, and reasonable methods of 
prevention, control, and treatment." AKART shall represent the most current 
methodology that can be reasonably required for preventing, controlling, or 
abating the pollutants associated with a discharge. The concept of AKART applies 
to both point and nonpoint sources of pollution. The term "best management 
practices," typically applied to nonpoint source pollution controls is considered a 
subset of the AKART requirement. "The Stormwater Management Manual for the 
Puget Sound Basin" (1992), may be used as a guideline, to the extent 
appropriate, for developing best management practices to apply AKART for storm 
water discharges. 

http://app.leg.wa.gov/documents/laws/wsr/1997/23/97-23-064.htm (2 of 48) [3/5/2015 11:57:28 AM]
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"Background conditions" means the biological, chemical, and physical conditions of 
a water body, outside the area of influence of the discharge under consideration. 
Background sampling locations in an enforcement action would be up-gradient or 
outside the area of influence of the discharge. If several discharges to any water 
body exist, and enforcement action is being taken for possible violations to the 
standards, background sampling would be undertaken immediately up-gradient 
from each discharge. When assessing background conditions in the headwaters of 
a disturbed watershed it may be necessary to use the background conditions of a 
neighboring or similar watershed as the reference conditions. 

"Best management practices (BMP)" means physical, structural, and/or 
managerial practices approved by the department that, when used singularly or in 
combination, prevent or reduce pollutant discharges. 

"Biological assessment" is an evaluation of the biological condition of a water body 
using surveys of aquatic community structure and function and other direct 
measurements of resident biota in surface waters. 

"Bog" means those wetlands that are acidic, peat forming, and whose primary 
water source is precipitation, with little, if any, outflow. 

"Carcinogen" means any substance or agent that produces or tends to produce 
cancer in humans. For implementation of this chapter, the term carcinogen will 
apply to substances on the United States Environmental Protection Agency lists of 
A (known human) and B (probable human) carcinogens, and any substance which 
causes a significant increased incidence of benign or malignant tumors in a single, 
well conducted animal bioassay, consistent with the weight of evidence approach 
specified in the United States Environmental Protection Agency's Guidelines for 
Carcinogenic Risk Assessment as set forth in 51 FR 33992 et seq. as presently 
published or as subsequently amended or republished. 

"Chronic conditions" are changes in the physical, chemical, or biologic 
environment which are expected or demonstrated to result in injury or death to an 
organism as a result of repeated or constant exposure over an extended period of 
time to a substance or detrimental environmental condition. 

"Created wetlands" means those wetlands intentionally created from nonwetland 
sites to produce or replace natural wetland habitat. 

"Critical condition" is when the physical, chemical, and biological characteristics of 
the receiving water environment interact with the effluent to produce the greatest 

http://app.leg.wa.gov/documents/laws/wsr/1997/23/97-23-064.htm (3 of 48) [3/5/2015 11:57:28 AM]
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potential adverse impact on aquatic biota and existing or characteristic water 
uses. For steady-state discharges to riverine systems the critical condition may be 
assumed to be equal to the ((7010)) 7Q10 flow event unless determined 
otherwise by the department. 

"Damage to the ecosystem" means any demonstrated or predicted stress to 
aquatic or terrestrial organisms or communities of organisms which the 
department reasonably concludes may interfere in the health or survival success 
or natural structure of such populations. This stress may be due to, but is not 
limited to, alteration in habitat or changes in water temperature, chemistry, or 
turbidity, and shall consider the potential build up of discharge constituents or 
temporal increases in habitat alteration which may create such stress in the long 
term. 

"Department" means the state of Washington department of ecology. 

"Director" means the director of the state of Washington department of ecology. 

"Drainage ditch" means that portion of a designed and constructed conveyance 
system that serves the purpose of transporting surplus water; this may include 
natural water courses or channels incorporated in the system design, but does not 
include the area adjacent to the water course or channel. 

"Ecoregions" are defined using EPAs Ecoregions of the Pacific Northwest Document 
No. 600/3-86/033 July 1986 by Omernik and Gallant. 

"Fecal coliform" means that portion of the coliform group which is present in the 
intestinal tracts and feces of warm-blooded animals as detected by the product of 
acid or gas from lactose in a suitable culture medium within twenty-four hours at 
44.5 plus or minus 0.2 degrees Celsius. 

"Geometric mean" means either the nth root of a product of n factors, or the 
antilogarithm of the arithmetic mean of the logarithms of the individual sample 
values. 

"Ground water exchange" means the discharge and recharge of ground water to a 
surface water. Discharge is inflow from an aquifer, seeps or springs that increases 
the available supply of surface water. Recharge is outflow downgradient to an 
aquifer or downstream to surface water for base flow maintenance. Exchange may 
include ground water discharge in one season followed by recharge later in the 
year. 
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"Hardness" means a measure of the calcium and magnesium salts present in 
water. For purposes of this chapter, hardness is measured in milligrams per liter 
and expressed as calcium carbonate (CaCO3). 

"Irrigation ditch" means that portion of a designed and constructed conveyance 
system that serves the purpose of transporting irrigation water from its supply 
source to its place of use; this may include natural water courses or channels 
incorporated in the system design, but does not include the area adjacent to the 
water course or channel. 

"Lakes" shall be distinguished from riverine systems as being water bodies, 
including reservoirs, with a mean detention time of greater than fifteen days. 

"Lake-specific study" means a study intended to quantify existing nutrient 
concentrations, determine existing characteristic uses for lake class waters, and 
potential lake uses. The study determines how to protect these uses and if any 
uses are lost or impaired because of nutrients, algae, or aquatic plants. An 
appropriate study must recommend a criterion for total phosphorus (TP), total 
nitrogen (TN) in g/l, or other nutrient that impairs characteristic uses by causing 
excessive algae blooms or aquatic plant growth. 

"Mean detention time" means the time obtained by dividing a reservoir's mean 
annual minimum total storage by the thirty-day ten-year low-flow from the 
reservoir. 

"Migration or translocation" means any natural movement of an organism or 
community of organisms from one locality to another locality. 

"Mixing zone" means that portion of a water body adjacent to an effluent outfall 
where mixing results in the dilution of the effluent with the receiving water. Water 
quality criteria may be exceeded in a mixing zone as conditioned and provided for 
in WAC 173-201A-100. 

"Natural conditions" or "natural background levels" means surface water quality 
that was present before any human-caused pollution. When estimating natural 
conditions in the headwaters of a disturbed watershed it may be necessary to use 
the less disturbed conditions of a neighboring or similar watershed as a reference 
condition. 

"Nonpoint source" means pollution that enters any waters of the state from any 
dispersed land-based or water-based activities, including but not limited to 
atmospheric deposition, surface water runoff from agricultural lands, urban areas, 
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or forest lands, subsurface or underground sources, or discharges from boats or 
marine vessels not otherwise regulated under the National Pollutant Discharge 
Elimination System program. 

"Permit" means a document issued pursuant to RCW 90.48.160 et seq. or RCW 
90.48.260 or both, specifying the waste treatment and control requirements and 
waste discharge conditions. 

"pH" means the negative logarithm of the hydrogen ion concentration. 

"Pollution" means such contamination, or other alteration of the physical, 
chemical, or biological properties, of any waters of the state, including change in 
temperature, taste, color, turbidity, or odor of the waters, or such discharge of 
any liquid, gaseous, solid, radioactive, or other substance into any waters of the 
state as will or is likely to create a nuisance or render such waters harmful, 
detrimental, or injurious to the public health, safety, or welfare, or to domestic, 
commercial, industrial, agricultural, recreational, or other legitimate beneficial 
uses, or to livestock, wild animals, birds, fish, or other aquatic life. 

"Primary contact recreation" means activities where a person would have direct 
contact with water to the point of complete submergence including, but not limited 
to, skin diving, swimming, and water skiing. 

"Secondary contact recreation" means activities where a person's water contact 
would be limited (wading or fishing) to the extent that bacterial infections of eyes, 
ears, respiratory or digestive systems, or urogenital areas would normally be 
avoided. 

"Shoreline stabilization" means the anchoring of soil at the water's edge, or in 
shallow water, by fibrous plant root complexes; this may include long-term 
accretion of sediment or peat, along with shoreline progradation in such areas. 

"Storm water" means that portion of precipitation that does not naturally percolate 
into the ground or evaporate, but flows via overland flow, interflow, pipes, and 
other features of a storm water drainage system into a defined surface water 
body, or a constructed infiltration facility. 

"Storm water attenuation" means the process by which peak flows from 
precipitation are reduced and runoff velocities are slowed as a result of passing 
through a surface waterbody. 

"Surface waters of the state" includes lakes, rivers, ponds, streams, inland waters, 
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saltwaters, wetlands and all other surface waters and water courses within the 
jurisdiction of the state of Washington. 

"Temperature" means water temperature expressed in degrees Celsius (C). 

"Treatment wetlands" means those wetlands intentionally constructed on 
nonwetland sites and managed for the primary purpose of wastewater or storm 
water treatment. Treatment wetlands are considered part of a collection and 
treatment system, and generally are not subject to the criteria of this chapter. 

"Trophic state" means a classification of the productivity of a lake ecosystem. Lake 
productivity depends on the amount of biologically available nutrients in water and 
sediments and may be based on total phosphorus (TP). Secchi depth and 
chlorophyll-a measurements may be used to improve the trophic state 
classification of a lake. Trophic states used in this rule include, from least to most 
nutrient rich, ultra-oligotrophic, oligotrophic, lower mesotrophic, upper 
mesotrophic, and eutrophic. 

"Turbidity" means the clarity of water expressed as nephelometric turbidity units 
(NTU) and measured with a calibrated turbidimeter. 

"Upwelling" means the natural process along Washington's Pacific Coast where the 
summer prevailing northerly winds produce a seaward transport of surface water. 
Cold, deeper more saline waters rich in nutrients and low in dissolved oxygen, rise 
to replace the surface water. The cold oxygen deficient water enters Puget Sound 
and other coastal ((estauries)) estuaries at depth where it displaces the existing 
deep water and eventually rises to replace the surface water. Such surface water 
replacement results in an overall increase in salinity and nutrients accompanied by 
a depression in dissolved oxygen. Localized upwelling of the deeper water of Puget 
Sound can occur year-round under influence of tidal currents, winds, and 
geomorphic features. 

"USEPA" means the United States Environmental Protection Agency. 

"Wetlands" means areas that are inundated or saturated by surface water or 
ground water at a frequency and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically adapted for 
life in saturated soil conditions. Wetlands generally include swamps, marshes, 
bogs, and similar areas. Wetlands do not include those artificial wetlands 
intentionally created from nonwetland sites, including, but not limited to, irrigation 
and drainage ditches, grass-lined swales, canals, detention facilities, wastewater 
treatment facilities, farm ponds, and landscape amenities, or those wetlands 
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created after July 1, 1990, that were unintentionally created as a result of the 
construction of a road, street, or highway. Wetlands may include those artificial 
wetlands intentionally created from nonwetland areas to mitigate the conversion 
of wetlands. (Waterbodies not included in the definition of wetlands as well as 
those mentioned in the definition are still waters of the state.) 

"Wildlife habitat" means waters of the state used by, or that directly or indirectly 
provide food support to, fish, other aquatic life, and wildlife for any life history 
stage or activity.  
 
[Statutory Authority: Chapter 90.48 RCW. 92-24-037 (Order 92-29), 173-201A-
020, filed 11/25/92, effective 12/26/92.]  
 
AMENDATORY SECTION (Amending Order 92-29, filed 11/25/92, effective 
12/26/92)  
 
WAC 173-201A-030 General water use and criteria classes. The following 
criteria shall apply to the various classes of surface waters in the state of 
Washington: 

(1) Class AA (extraordinary). 

(a) General characteristic. Water quality of this class shall markedly and uniformly 
exceed the requirements for all or substantially all uses. 

(b) Characteristic uses. Characteristic uses shall include, but not be limited to, the 
following: 

(i) Water supply (domestic, industrial, agricultural). 

(ii) Stock watering. 

(iii) Fish and shellfish: 

Salmonid migration, rearing, spawning, and harvesting. 

Other fish migration, rearing, spawning, and harvesting. 

Clam, oyster, and mussel rearing, spawning, and harvesting. 

Crustaceans and other shellfish (crabs, shrimp, crayfish, scallops, etc.) rearing, 
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spawning, and harvesting. 

(iv) Wildlife habitat. 

(v) Recreation (primary contact recreation, sport fishing, boating, and aesthetic 
enjoyment). 

(vi) Commerce and navigation. 

(c) Water quality criteria: 

(i) Fecal coliform organisms: 

(A) Freshwater - fecal coliform organism levels shall both not exceed a geometric 
mean value of 50 colonies/100 mL and not have more than 10 percent of all 
samples obtained for calculating the geometric mean value exceeding 100 
colonies/100 mL. 

(B) Marine water - fecal coliform organism levels shall both not exceed a 
geometric mean value of 14 colonies/100 mL, and not have more than 10 percent 
of all samples obtained for calculating the geometric mean value exceeding 43 
colonies/100 mL. 

(ii) Dissolved oxygen: 

(A) Freshwater - dissolved oxygen shall exceed 9.5 mg/L. 

(B) Marine water - dissolved oxygen shall exceed 7.0 mg/L. When natural 
conditions, such as upwelling, occur, causing the dissolved oxygen to be 
depressed near or below 7.0 mg/L, natural dissolved oxygen levels may be 
degraded by up to 0.2 mg/L by human-caused activities. 

(iii) Total dissolved gas shall not exceed 110 percent of saturation at any point of 
sample collection. 

(iv) Temperature shall not exceed 16.0C (freshwater) or 13.0C (marine water) 
due to human activities. When natural conditions exceed 16.0C (freshwater) and 
13.0C (marine water), no temperature increases will be allowed which will raise 
the receiving water temperature by greater than 0.3C. 

Incremental temperature increases resulting from point source activities shall not, 
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at any time, exceed t=23/(T+5) (freshwater) or t=8/(T-4) (marine water). 
Incremental temperature increases resulting from nonpoint source activities shall 
not exceed 2.8C. 

For purposes hereof, "t" represents the maximum permissible temperature 
increase measured at a mixing zone boundary; and "T" represents the background 
temperature as measured at a point or points unaffected by the discharge and 
representative of the highest ambient water temperature in the vicinity of the 
discharge. 

(v) pH shall be within the range of 6.5 to 8.5 (freshwater) or 7.0 to 8.5 (marine 
water) with a human-caused variation within ((a)) the above range of less than 
0.2 units. 

(vi) Turbidity shall not exceed 5 NTU over background turbidity when the 
background turbidity is 50 NTU or less, or have more than a 10 percent increase in 
turbidity when the background turbidity is more than 50 NTU. 

(vii) Toxic, radioactive, or deleterious material concentrations shall be below those 
which have the potential either singularly or cumulatively to adversely affect 
characteristic water uses, cause acute or chronic conditions to the most sensitive 
biota dependent upon those waters, or adversely affect public health, as 
determined by the department (see WAC 173-201A-040 and 173-201A-050). 

(viii) Aesthetic values shall not be impaired by the presence of materials or their 
effects, excluding those of natural origin, which offend the senses of sight, smell, 
touch, or taste. 

(2) Class A (excellent). 

(a) General characteristic. Water quality of this class shall meet or exceed the 
requirements for all or substantially all uses. 

(b) Characteristic uses. Characteristic uses shall include, but not be limited to, the 
following: 

(i) Water supply (domestic, industrial, agricultural). 

(ii) Stock watering. 

(iii) Fish and shellfish: 

http://app.leg.wa.gov/documents/laws/wsr/1997/23/97-23-064.htm (10 of 48) [3/5/2015 11:57:28 AM]

00981



Washington State Register

Salmonid migration, rearing, spawning, and harvesting. 

Other fish migration, rearing, spawning, and harvesting. 

Clam, oyster, and mussel rearing, spawning, and harvesting. 

Crustaceans and other shellfish (crabs, shrimp, crayfish, scallops, etc.) rearing, 
spawning, and harvesting. 

(iv) Wildlife habitat. 

(v) Recreation (primary contact recreation, sport fishing, boating, and aesthetic 
enjoyment). 

(vi) Commerce and navigation. 

(c) Water quality criteria: 

(i) Fecal coliform organisms: 

(A) Freshwater - fecal coliform organism levels shall both not exceed a geometric 
mean value of 100 colonies/100 mL, and not have more than 10 percent of all 
samples obtained for calculating the geometric mean value exceeding 200 
colonies/100 mL. 

(B) Marine water - fecal coliform organism levels shall both not exceed a 
geometric mean value of 14 colonies/100 mL, and not have more than 10 percent 
of all samples obtained for calculating the geometric mean value exceeding 43 
colonies/100 mL. 

(ii) Dissolved oxygen: 

(A) Freshwater - dissolved oxygen shall exceed 8.0 mg/L. 

(B) Marine water - dissolved oxygen shall exceed 6.0 mg/L. When natural 
conditions, such as upwelling, occur, causing the dissolved oxygen to be 
depressed near or below 6.0 mg/L, natural dissolved oxygen levels may be 
degraded by up to 0.2 mg/L by human-caused activities. 

(iii) Total dissolved gas shall not exceed 110 percent of saturation at any point of 
sample collection. 

http://app.leg.wa.gov/documents/laws/wsr/1997/23/97-23-064.htm (11 of 48) [3/5/2015 11:57:28 AM]

00982



Washington State Register

(iv) Temperature shall not exceed 18.0C (freshwater) or 16.0C (marine water) 
due to human activities. When natural conditions exceed 18.0C (freshwater) and 
16.0C (marine water), no temperature increases will be allowed which will raise 
the receiving water temperature by greater than 0.3C. 

Incremental temperature increases resulting from point source activities shall not, 
at any time, exceed t=28/(T+7) (freshwater) or t=12/(T-2) (marine water). 
Incremental temperature increases resulting from nonpoint source activities shall 
not exceed 2.8C. 

For purposes hereof, "t" represents the maximum permissible temperature 
increase measured at a mixing zone boundary; and "T" represents the background 
temperature as measured at a point or points unaffected by the discharge and 
representative of the highest ambient water temperature in the vicinity of the 
discharge. 

(v) pH shall be within the range of 6.5 to 8.5 (freshwater) or 7.0 to 8.5 (marine 
water) with a human-caused variation within ((a)) the above range of less than 
0.5 units. 

(vi) Turbidity shall not exceed 5 NTU over background turbidity when the 
background turbidity is 50 NTU or less, or have more than a 10 percent increase in 
turbidity when the background turbidity is more than 50 NTU. 

(vii) Toxic, radioactive, or deleterious material concentrations shall be below those 
which have the potential either singularly or cumulatively to adversely affect 
characteristic water uses, cause acute or chronic conditions to the most sensitive 
biota dependent upon those waters, or adversely affect public health, as 
determined by the department (see WAC 173-201A-040 and 173-201A-050). 

(viii) Aesthetic values shall not be impaired by the presence of materials or their 
effects, excluding those of natural origin, which offend the senses of sight, smell, 
touch, or taste. 

(3) Class B (good). 

(a) General characteristic. Water quality of this class shall meet or exceed the 
requirements for most uses. 

(b) Characteristic uses. Characteristic uses shall include, but not be limited to, the 
following: 
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(i) Water supply (industrial and agricultural). 

(ii) Stock watering. 

(iii) Fish and shellfish: 

Salmonid migration, rearing, and harvesting. 

Other fish migration, rearing, spawning, and harvesting. 

Clam, oyster, and mussel rearing and spawning. 

Crustaceans and other shellfish (crabs, shrimp, crayfish, scallops, etc.) rearing, 
spawning, and harvesting. 

(iv) Wildlife habitat. 

(v) Recreation (secondary contact recreation, sport fishing, boating, and aesthetic 
enjoyment). 

(vi) Commerce and navigation. 

(c) Water quality criteria: 

(i) Fecal coliform organisms: 

(A) Freshwater - fecal coliform organism levels shall both not exceed a geometric 
mean value of 200 colonies/100 mL, and not have more than 10 percent of all 
samples obtained for calculating the geometric mean value exceeding 400 
colonies/100 mL. 

(B) Marine water - fecal coliform organism levels shall both not exceed a 
geometric mean value of 100 colonies/100 mL, and not have more than 10 
percent of all samples obtained for calculating the geometric mean value 
exceeding 200 colonies/100 Ml. 

(ii) Dissolved oxygen: 

(A) Freshwater - dissolved oxygen shall exceed 6.5 mg/L. 

(B) Marine water - dissolved oxygen shall exceed 5.0 mg/L. When natural 
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conditions, such as upwelling, occur, causing the dissolved oxygen to be 
depressed near or below 5.0 mg/L, natural dissolved oxygen levels may be 
degraded by up to 0.2 mg/L by human-caused activities. 

(iii) Total dissolved gas shall not exceed 110 percent of saturation at any point of 
sample collection. 

(iv) Temperature shall not exceed 21.0C (freshwater) or 19.0C (marine water) 
due to human activities. When natural conditions exceed 21.0C (freshwater) and 
19.0C (marine water), no temperature increases will be allowed which will raise 
the receiving water temperature by greater than 0.3C. 

Incremental temperature increases resulting from point source activities shall not, 
at any time, exceed t=34/(T+9) (freshwater) or t=16/(T) (marine water). 
Incremental temperature increases resulting from nonpoint source activities shall 
not exceed 2.8C. 

For purposes hereof, "t" represents the maximum permissible temperature 
increase measured at a mixing zone boundary; and "T" represents the background 
temperature as measured at a point or points unaffected by the discharge and 
representative of the highest ambient water temperature in the vicinity of the 
discharge. 

(v) pH shall be within the range of 6.5 to 8.5 (freshwater) and 7.0 to 8.5 (marine 
water) with a human-caused variation within ((a)) the above range of less than 
0.5 units. 

(vi) Turbidity shall not exceed 10 NTU over background turbidity when the 
background turbidity is 50 NTU or less, or have more than a 20 percent increase in 
turbidity when the background turbidity is more than 50 NTU. 

(vii) Toxic, radioactive, or deleterious material concentrations shall be below those 
which have the potential either singularly or cumulatively to adversely affect 
characteristic water uses, cause acute or chronic conditions to the most sensitive 
biota dependent upon those waters, or adversely affect public health, as 
determined by the department (see WAC 173-201A-040 and 173-201A-050). 

(viii) Aesthetic values shall not be reduced by dissolved, suspended, floating, or 
submerged matter not attributed to natural causes, so as to affect water use or 
taint the flesh of edible species. 

(4) Class C (fair). 
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(a) General characteristic. Water quality of this class shall meet or exceed the 
requirements of selected and essential uses. 

(b) Characteristic uses. Characteristic uses shall include, but not be limited to, the 
following: 

(i) Water supply (industrial). 

(ii) Fish (salmonid and other fish migration). 

(iii) Recreation (secondary contact recreation, sport fishing, boating, and aesthetic 
enjoyment). 

(iv) Commerce and navigation. 

(c) Water quality criteria - marine water: 

(i) Fecal coliform organism levels shall both not exceed a geometric mean value of 
200 colonies/100 mL, and not have more than 10 percent of all samples obtained 
for calculating the geometric mean value exceeding 400 colonies/100 mL. 

(ii) Dissolved oxygen shall exceed 4.0 mg/L. When natural conditions, such as 
upwelling, occur, causing the dissolved oxygen to be depressed near or below 4.0 
mg/L, natural dissolved oxygen levels may be degraded by up to 0.2 mg/L by 
human-caused activities. 

(iii) Temperature shall not exceed 22.0C due to human activities. When natural 
conditions exceed 22.0C, no temperature increases will be allowed which will raise 
the receiving water temperature by greater than 0.3C. 

Incremental temperature increases shall not, at any time, exceed t=20/(T+2). 

For purposes hereof, "t" represents the maximum permissible temperature 
increase measured at a mixing zone boundary; and "T" represents the background 
temperature as measured at a point or points unaffected by the discharge and 
representative of the highest ambient water temperature in the vicinity of the 
discharge. 

(iv) pH shall be within the range of 6.5 to 9.0 with a human-caused variation 
within a range of less than 0.5 units. 
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(v) Turbidity shall not exceed 10 NTU over background turbidity when the 
background turbidity is 50 NTU or less, or have more than a 20 percent increase in 
turbidity when the background turbidity is more than 50 NTU. 

(vi) Toxic, radioactive, or deleterious material concentrations shall be below those 
which have the potential either singularly or cumulatively to adversely affect 
characteristic water uses, cause acute or chronic conditions to the most sensitive 
biota dependent upon those waters, or adversely affect public health, as 
determined by the department (see WAC 173-201A-040 and 173-201A-050). 

(vii) Aesthetic values shall not be interfered with by the presence of obnoxious 
wastes, slimes, aquatic growths, or materials which will taint the flesh of edible 
species. 

(5) Lake class. 

(a) General characteristic. Water quality of this class shall meet or exceed the 
requirements for all or substantially all uses. 

(b) Characteristic uses. Characteristic uses shall include, but not be limited to, the 
following: 

(i) Water supply (domestic, industrial, agricultural). 

(ii) Stock watering. 

(iii) Fish and shellfish: 

Salmonid migration, rearing, spawning, and harvesting. 

Other fish migration, rearing, spawning, and harvesting. 

Clam and mussel rearing, spawning, and harvesting. 

Crayfish rearing, spawning, and harvesting. 

(iv) Wildlife habitat. 

(v) Recreation (primary contact recreation, sport fishing, boating, and aesthetic 
enjoyment). 
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(vi) Commerce and navigation. 

(c) Water quality criteria: 

(i) Fecal coliform organism levels shall both not exceed a geometric mean value of 
50 colonies/100 mL, and not have more than 10 percent of all samples obtained 
for calculating the geometric mean value exceeding 100 colonies/100 mL. 

(ii) Dissolved oxygen - no measurable decrease from natural conditions. 

(iii) Total dissolved gas shall not exceed 110 percent of saturation at any point of 
sample collection. 

(iv) Temperature - no measurable change from natural conditions. 

(v) pH - no measurable change from natural conditions. 

(vi) Turbidity shall not exceed 5 NTU over background conditions. 

(vii) Toxic, radioactive, or deleterious material concentrations shall be below those 
which have the potential either singularly or cumulatively to adversely affect 
characteristic water uses, cause acute or chronic conditions to the most sensitive 
biota dependent upon those waters, or adversely affect public health, as 
determined by the department (see WAC 173-201A-040 and 173-201A-050). 

(viii) Aesthetic values shall not be impaired by the presence of materials or their 
effects, excluding those of natural origin, which offend the senses of sight, smell, 
touch, or taste. 

(6) Establishing lake nutrient criteria. 

(a) The following table shall be used to aid in establishing nutrient criteria:  
 
[Open Style:Columns Off]  
 

(WAC 173-201A-030, Table 1)
 
 
 
 
[Open Style:Columns On] 
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Lakes in the Willamette, East Cascade Foothills, or Blue Mountain ecoregions do 
not have recommended values and need to have lake-specific studies in order to 
receive criteria as described in (c)(i) of this subsection. 

(b) The following actions are recommended if ambient monitoring of a lake shows 
the epilimnetic total phosphorus concentration, as shown in Table 1 of this section, 
is below the action value for an ecoregion: 

(i) Determine trophic status from existing or newly gathered data. The 
recommended minimum sampling to determine trophic status is calculated as the 
mean of four or more samples collected from the epilimnion between June through 
September in one or more consecutive years. Sampling must be spread 
throughout the season. 

(ii) Propose criteria at or below the upper limit of the trophic state; or 

(iii) Conduct lake-specific study to determine and propose to adopt appropriate 
criteria as described in (c) of this subsection. 

(c) The following actions are recommended if ambient monitoring of a lake shows 
total phosphorus to exceed the action value for an ecoregion shown in Table 1 of 
this section or where recommended ecoregional action values do not exist: 

(i) Conduct a lake-specific study to evaluate the characteristic uses of the lake. A 
lake-specific study may vary depending on the source or threat of impairment. 
Phytoplankton blooms, toxic phytoplankton, or excessive aquatic plants, are 
examples of various sources of impairment. The following are examples of 
quantitative measures that a study may describe: Total phosphorus, total 
nitrogen, chlorophyll-a, dissolved oxygen in the hypolimnion if thermally stratified, 
pH, hardness, or other measures of existing conditions and potential changes in 
any one of these parameters. 

(ii) Determine appropriate total phosphorus concentrations or other nutrient 
criteria to protect characteristic lake uses. If the existing total phosphorus 
concentration is protective of characteristic lake uses, then set criteria at existing 
total phosphorus concentration. If the existing total phosphorus concentration is 
not protective of the existing characteristic lake uses, then set criteria at a 
protective concentration. Proposals to adopt appropriate total phosphorus criteria 
to protect characteristic uses must be developed by considering technical 
information and stakeholder input as part of a public involvement process 
equivalent to the Administrative Procedure Act (chapter 34.05 RCW). 
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(iii) Determine if the proposed total phosphorus criteria necessary to protect 
characteristic uses is achievable. If the recommended criterion is not achievable 
and if the characteristic use the criterion is intended to protect is not an existing 
use, then a higher criterion may be proposed in conformance with 40 CFR part 
131.10. 

(d) The department will consider proposed lake-specific nutrient criteria during 
any water quality standards rule making that follows development of a proposal. 
Adoption by rule formally establishes the criteria for that lake. 

(e) Prioritization and investigation of lakes by the department will be initiated by 
listing problem lakes in a watershed needs assessment, and scheduled as part of 
the water quality program's watershed approach to pollution control. This 
prioritization will apply to lakes identified as warranting a criteria based on the 
results of a lake-specific study, to lakes warranting a lake-specific study for 
establishing criteria, and to lakes requiring restoration and pollution control 
measures due to exceedance of an established criterion. The adoption of nutrient 
criteria are generally not intended to apply to lakes or ponds with a surface area 
smaller than five acres; or to ponds wholly contained on private property owned 
and surrounded by a single landowner; and nutrients do not drain or leach from 
these lakes or private ponds to the detriment of other property owners or other 
water bodies; and do not impact designated uses in the lake. However, if the 
landowner proposes criteria the department may consider adoption. 

(f) The department may not need to set a lake-specific criteria or further 
investigate a lake if existing water quality conditions are naturally poorer (higher 
TP) than the action value and uses have not been lost or degraded, per WAC 173-
201A-070(2).  
 
[Statutory Authority: Chapter 90.48 RCW. 92-24-037 (Order 92-29), 173-201A-
030, filed 11/25/92, effective 12/26/92.]  
 
AMENDATORY SECTION (Amending Order 92-29, filed 11/25/92, effective 
12/26/92)  
 
WAC 173-201A-040 Toxic substances. (1) Toxic substances shall not be 
introduced above natural background levels in waters of the state which have the 
potential either singularly or cumulatively to adversely affect characteristic water 
uses, cause acute or chronic toxicity to the most sensitive biota dependent upon 
those waters, or adversely affect public health, as determined by the department. 

(2) The department shall employ or require chemical testing, acute and chronic 
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toxicity testing, and biological assessments, as appropriate, to evaluate 
compliance with subsection (1) of this section and to ensure that aquatic 
communities and the existing and characteristic beneficial uses of waters are being 
fully protected. 

(3) The following criteria shall be applied to all surface waters of the state of 
Washington for the protection of aquatic life. The department may revise the 
following criteria on a state-wide or waterbody-specific basis as needed to protect 
aquatic life occurring in waters of the state and to increase the technical accuracy 
of the criteria being applied. The department shall formally adopt any appropriate 
revised criteria as part of this chapter in accordance with the provisions 
established in chapter 34.05 RCW, the Administrative Procedure Act. The 
department shall ensure there are early opportunities for public review and 
comment on proposals to develop revised criteria. Values are g/L for all 
substances except Ammonia and Chloride which are mg/L:  
 
Freshwater Marine Water 

Substance Acute Chronic Acute Chronic 

Aldrin/Dieldrin 2.5a 0.0019b 0.71a 0.0019b 

Ammonia f,c g,d 0.233h,c 0.035h,d 

(un-ionized NH3) hh 

Arsenic ((ff)) dd 360.0c 190.0d ((69.0c 36.0d,cc)) 

69.0c,ll 36.0d,cc,ll 

Cadmium dd i,c j,d ((37.2c 8.0d)) 

42.0c 9.3d 

Chlordane 2.4a 0.0043b 0.09a 0.004b 

Chloride (Dissolved) k 860.0h,c 230.0h,d - - 

Chlorine (Total Residual) 19.0c 11.0d 13.0c 7.5d 

((Chloropyrifos)) 0.083c 0.041d 0.011c 0.0056d 
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Chlorpyrifos 

Chromium (Hex) dd ((16.0c1 11.0d 1,100.0c,1 50.0d)) 

15.0c,l,ii 10.0d,jj 1,100.0c,l,ll 50.0d,ll 

Chromium (Tri) gg m,c n,d - - 

Copper dd o,c p,d ((2.5c -)) 

4.8c,ll 3.1d,ll 

Cyanide ee 22.0c 5.2d ((1.0c -)) 

1.0c,mm - 

DDT (and metabolites) 1.1a 0.001b 0.13a 0.001b 

Dieldrin/Aldrin e 2.5a 0.0019b 0.71a 0.0019b 

Endosulfan 0.22a 0.056b 0.034a 0.0087b 

Endrin 0.18a 0.0023b 0.037a 0.0023b 

Heptachlor 0.52a 0.0038b 0.053a 0.0036b 

Hexachlorocyclohexane 

(Lindane) 2.0a 0.08b 0.16a - 

Lead dd q,c r,d ((151.1c 5.8d)) 

210.0c,ll 8.1d,ll 

Mercury s((, ff 2.4c 0.012d 2.1c 0.025d)) 

2.1c,kk,dd 0.012d,ff 1.8c,ll,dd 0.025d,ff 

Nickel dd t,c u,d ((71.3c 7.9d)) 

74.0c,ll 8.2d,ll 
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Parathion 0.065c 0.013d - - 

Pentachlorophenol (PCP) w,c v,d 13.0c 7.9d 

Polychlorinated 

Biphenyls (PCBs) 2.0b 0.014b 10.0b 0.030b 

Selenium ((ff)) 20.0c,ff 5.0d,ff ((300.0c 71.0d,x)) 

290c,ll,dd 71.0d,x,ll,dd 

Silver dd y,a - ((1.2a)) - 

1.9a,ll 

Toxaphene 0.73c,z 0.0002d 0.21c,z 0.0002d 

Zinc dd aa,c bb,d ((84.6c 76.6d)) 

90.0c,ll 81.0d,ll  
 
Notes to Table:  
 
a. An instantaneous concentration not to be exceeded at any time.  
 
b. A 24-hour average not to be exceeded.  
 
c. A 1-hour average concentration not to be exceeded more than once every three years 
on the average.  
 
d. A 4-day average concentration not to be exceeded more than once every three years 
on the average.  
 
e. Aldrin is metabolically converted to Dieldrin. Therefore, the sum of the Aldrin and 
Dieldrin concentrations are compared with the Dieldrin criteria.  
 
f. Shall not exceed the numerical value given by: 

((0.52 
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-------------- 

(FT)(FPH)(2))) 

0.52 (FT)(FPH)(2)  
 
where: FT = 10[0.03(20-TCAP)]; TCAP T 30  
 
FT = 10[0.03(20-T)] ; 0 T TCAP  
 
FPH = 1 ; 8 pH 9  
 
FPH = ((1+10(7.4-pH))) (1 + 10(7.4-pH)) 1.25 ; 6.5 pH 8.0 

((-------------- 

1.25))  
 
TCAP = 20C; Salmonids present.  
 
TCAP = 25C; Salmonids absent.  
 
g. Shall not exceed the numerical value 

given by: ((0.80 

-------------- 

(FT)(FPH)(RATIO))) 

0.80 (FT)(FPH)(RATIO)  
 
where: RATIO = ((16)) 13.5 ; 7.7 pH 9  
 
RATIO = ((24 x 10(7.7-pH))) 

(20.25 x 10(7.7-pH)) (1 + 10(7.4-pH)) ; 6.5 pH 7.7 

((-------------- 
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1+10(7.4-pH)))  
 
where: FT and FPH are as shown in (f) above except:  
 
TCAP = 15C; Salmonids present.  
 
TCAP = 20C; Salmonids absent.  
 
h. Measured in milligrams per liter rather than micrograms per liter.  
 
i. (( (0.865)(e(1.128[ln(hardness)]-3.828)))) 

(0.944)(e(1.128[In(hardness)]-3.828)) at hardness = 100. Conversion factor (CF) of 0.944 is 
hardness dependent. CF is calculated for other hardnesses as follows: CF = 1.136672 - 
[(In hardness)(0.041838)].  
 
j. (( (0.865)(e(0.7852[ln(hardness)]-3.490)))) (0.909)(e(0.7852[In(hardness)]-3.490)) at hardness 
= 100. Conversions factor (CF) of 0.909 is hardness dependent. CF is calculated for other 
hardnesses as follows: CF = 1.101672 - [(In hardness)(0.041838)].  
 
k. Criterion based on dissolved chloride in association with sodium. This criterion probably 
will not be adequately protective when the chloride is associated with potassium, calcium, 
or magnesium, rather than sodium.  
 
l. Salinity dependent effects. At low salinity the 1-hour average may not be sufficiently 
protective.  
 
m. (0.316)e(0.8190[ln(hardness)] +3.688)  
 
n. (0.860)e(0.8190[ln(hardness)] +1.561)  
 
o. (((0.862))) (0.960)(e(0.9422[ln(hardness)] -1.464))  
 
p. (((0.862))) (0.960)(e(0.8545[ln(hardness)] -1.465))  
 
q. (( (0.687)(e(1.273[ln(hardness)] -1.460)))) (0.791)(e(1.273[In(hardness)] -1.460)) at hardness 
= 100. Conversion factor (CF) of 0.791 is hardness dependent. CF is calculated for other 
hardnesses as follows: CF = 1.46203 - [(In hardness)(0.145712)].  
 
r. (( (0.687)(e(1.273[ln(hardness)] -4.705)))) (0.791)(e(1.273[In(hardness)] -4.705)) at hardness 
= 100. Conversion factor (CF) of 0.791 is hardness dependent. CF is calculated for other 
hardnesses as follows: CF = 1.46203 - [(In hardness)(0.145712)].  
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s. If the four-day average chronic concentration is exceeded more than once in a three-
year period, the edible portion of the consumed species should be analyzed. Said edible 
tissue concentrations shall not be allowed to exceed 1.0 mg/kg of methylmercury.  
 
t. (((0.95))) (0.998)(e(0.8460[ln(hardness)] +3.3612))  
 
u. (((0.95))) (0.997)(e(0.8460[ln(hardness)] +1.1645))  
 
v. e[1.005(pH) -5.290]  
 
w. e[1.005(pH) -4.830]  
 
x. The status of the fish community should be monitored whenever the concentration of 
selenium exceeds 5.0 ug/1 in salt water.  
 
y. (((0.531))) (0.85)(e(1.72[ln(hardness)] -6.52))  
 
z. Channel Catfish may be more acutely sensitive.  
 
aa. (((0.891))) (0.978)(e(0.8473[ln(hardness)] +0.8604))  
 
bb. (((0.891))) (0.986)(e(0.8473[ln(hardness)] +0.7614))  
 
cc. Nonlethal effects (growth, C-14 uptake, and chlorophyll production) to diatoms 
(Thalassiosira aestivalis and Skeletonema costatum) which are common to Washington's 
waters have been noted at levels below the established criteria. The importance of these 
effects to the diatom populations and the aquatic system is sufficiently in question to 
persuade the state to adopt the USEPA National Criteria value (36 g/L) as the state 
threshold criteria, however, wherever practical the ambient concentrations should not be 
allowed to exceed a chronic marine concentration of 21 g/L.  
 
dd. These ambient criteria in the table are ((based on)) for the dissolved fraction (((for 
cyanide criteria using the weak and dissociable method) of the metal. The department 
shall apply the criteria as total recoverable values to calculate effluent limits unless data 
is made available to the department clearly demonstrating the seasonal partitioning of 
the dissolved metal in the ambient water in relation to an effluent discharge)). The 
cyanide criteria are based on the weak acid dissociable method. The metals criteria may 
not be used to calculate total recoverable effluent limits unless the seasonal partitioning 
of the dissolved to total metals in the ambient water are known. When this information is 
absent, these metals criteria shall be applied as total recoverable values, determined by 
back-calculation, using the conversion factors incorporated in the criterion equations. 
Metals criteria may be adjusted on a site-specific basis when data ((is)) are made 
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available to the department clearly demonstrating the effective use of the water effects 
ratio approach established by USEPA, as generally guided by the procedures in USEPA 
Water Quality Standards Handbook, December 1983, as supplemented or replaced. 
Information which is used to develop effluent limits based on applying metals partitioning 
studies or the water effects ratio approach shall be identified in the permit fact sheet 
developed pursuant to WAC 173-220-060 or 173-226-110, as appropriate, and shall be 
made available for the public comment period required pursuant to WAC 173-220-050 or 
173-226-130(3), as appropriate.  
 
ee. The criteria for cyanide is based on the weak and dissociable method in the 17th Ed. 
Standard Methods for the Examination of Water and Wastewater, 4500-CN I, and as 
revised (see footnote dd, above).  
 
ff. These criteria are based on the total-recoverable fraction of the metal.  
 
gg. Where methods to measure trivalent chromium are unavailable, these criteria are to 
be represented by total-recoverable chromium.  
 
hh. Tables for the conversion of total ammonia to un-ionized ammonia for freshwater can 
be found in the USEPA's Quality Criteria for Water, 1986. Criteria concentrations based 
on total ammonia for marine water can be found in USEPA Ambient Water Quality Criteria 
for Ammonia (Saltwater)-1989, EPA440/5-88-004, April 1989.  
 
ii. Conversion factor to calculate dissolved metal concentration is 0.982.  
 
jj. Conversion factor to calculate dissolved metal concentration is 0.962.  
 
kk. Conversion factor to calculate dissolved metal concentration is 0.85.  
 
ll. Marine conversion factors (CF) used for calculating dissolved metals concentrations. 
Conversion factors are applicable to both acute and chronic criteria for all metals except 
mercury. CF for mercury is applicable to the acute criterion only. Conversion factors are 
already incorporated into the criteria in the table. Dissolved criterion = criterion x CF  
 
Metal CF  
 
Arsenic 1.000 

Cadmium 0.994 

Chromium (VI) 0.993 

Copper 0.83 
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Lead 0.951 

Mercury 0.85 

Nickel 0.990 

Selenium 0.998 

Silver 0.85 

Zinc 0.946  
 
mm. The cyanide criteria are: 9.1g/l chronic and 2.8g/l acute and are applicable only to 
waters which are east of a line from Point Roberts to Lawrence Point, to Green Point to 
Deception Pass; and south from Deception Pass and of a line from Partridge Point to Point 
Wilson. 

(4) USEPA Quality Criteria for Water, 1986 shall be used in the use and 
interpretation of the values listed in subsection (((1))) (3) of this section. 

(5) Concentrations of toxic, and other substances with toxic propensities not listed 
in subsection (((1))) (3) of this section shall be determined in consideration of 
USEPA Quality Criteria for Water, 1986, and as revised, and other relevant 
information as appropriate. Human health-based water quality criteria used by the 
state are contained in 40 CFR 131.36 (known as the National Toxics Rule). 

(6) Risk-based criteria for carcinogenic substances shall be selected such that the 
upper-bound excess cancer risk is less than or equal to one in one million.  
 
[Statutory Authority: Chapter 90.48 RCW. 92-24-037 (Order 92-29), 173-201A-
040, filed 11/25/92, effective 12/26/92.]  
 
NOTES:  
 
Reviser's note: The brackets and enclosed material in the text of the above 
section occurred in the copy filed by the agency.  
 
Reviser's note: The brackets and enclosed material in the text of the above 
section occurred in the copy filed by the agency and appear in the Register 
pursuant to the requirements of RCW 34.08.040.  
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AMENDATORY SECTION (Amending Order 92-29, filed 11/25/92, effective 
12/26/92)  
 
WAC 173-201A-050 Radioactive substances. (1) Deleterious concentrations 
of radioactive materials for all classes shall be as determined by the lowest 
practicable concentration attainable and in no case shall exceed: 

(a) ((1/100)) 1/12.5 of the values listed in WAC 246-221-290 (Column 2, Table II, 
((Appendix A)) effluent concentrations, rules and regulations for radiation 
protection); or 

(b) USEPA Drinking Water Regulations for radionuclides, as published in the 
Federal Register of July 9, 1976, or subsequent revisions thereto. 

(2) Nothing in this chapter shall be interpreted to be applicable to those aspects of 
governmental regulation of radioactive waters which have been preempted from 
state regulation by the Atomic Energy Act of 1954, as amended, as interpreted by 
the United States Supreme Court in the cases of Northern States Power Co. v. 
Minnesota 405 U.S. 1035 (1972) and Train v. Colorado Public Interest Research 
Group, 426 U.S. 1 (1976).  
 
[Statutory Authority: Chapter 90.48 RCW. 92-24-037 (Order 92-29), 173-201A-
050, filed 11/25/92, effective 12/26/92.]  
 
AMENDATORY SECTION (Amending Order 92-29, filed 11/25/92, effective 
12/26/92)  
 
WAC 173-201A-060 General considerations. The following general guidelines 
shall apply to the water quality criteria and classifications set forth in WAC 173-
201A-030 through 173-201A-140 hereof: 

(1) At the boundary between waters of different classifications, the water quality 
criteria for the higher classification shall prevail. 

(2) In brackish waters of estuaries, where the fresh and marine water quality 
criteria differ within the same classification, the criteria shall be ((interpolated on 
the basis of salinity; except that the marine water quality criteria shall apply for 
dissolved oxygen when the salinity is one part per thousand or greater and for 
fecal coliform organisms when the salinity is ten parts per thousand or greater)) 
applied on the basis of vertically averaged salinity. The freshwater criteria shall be 
applied at any point where ninety-five percent of the vertically averaged daily 
maximum salinity values are less than or equal to one part per thousand. Marine 
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criteria shall apply at all other locations; except that the marine water quality 
criteria shall apply for dissolved oxygen when the salinity is one part per thousand 
or greater and for fecal coliform organisms when the salinity is ten parts per 
thousand or greater. 

(3) In determining compliance with the fecal coliform criteria in WAC 173-201A-
030, averaging of data collected beyond a thirty-day period, or beyond a specific 
discharge event under investigation, shall not be permitted when such averaging 
would skew the data set so as to mask noncompliance periods. 

(4)(a) The water quality criteria herein established for total dissolved gas shall not 
apply when the stream flow exceeds the seven-day, ten-year frequency flood. 

(b) The total dissolved gas criteria may be adjusted to aid fish passage over 
hydroelectric dams when consistent with a department approved gas abatement 
plan. This gas abatement plan must be accompanied by fisheries management and 
physical and biological monitoring plans. The elevated total dissolved gas levels 
are intended to allow increased fish passage without causing more harm to fish 
populations than caused by turbine fish passage. The specific allowances for total 
dissolved gas exceedances are listed as special conditions for sections of the 
Snake and Columbia rivers in WAC 173-201A-130 and as shown in the following 
exemption: 

Special fish passage exemption for sections of the Snake and Columbia 
rivers: When spilling water at dams is necessary to aid fish passage, total 
dissolved gas must not exceed an average of one hundred fifteen percent as 
measured at Camas/Washougal below Bonneville dam or as measured in the 
forebays of the next downstream dams. Total dissolved gas must also not exceed 
an average of one hundred twenty percent as measured in the tailraces of each 
dam. These averages are based on the twelve highest hourly readings in any one 
day of total dissolved gas. In addition, there is a maximum total dissolved gas one 
hour average of one hundred twenty-five percent, relative to atmospheric 
pressure, during spillage for fish passage. These special conditions for total 
dissolved gas in the Snake and Columbia rivers are viewed as temporary and are 
to be reviewed by the year 2003. 

(c) Nothing in these special conditions allows an impact to existing and 
characteristic uses. 

(5) Waste discharge permits, whether issued pursuant to the National Pollutant 
Discharge Elimination System or otherwise, shall be conditioned so the discharges 
authorized will meet the water quality standards. 
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(a) However, persons discharging wastes in compliance with the terms and 
conditions of permits shall not be subject to civil and criminal penalties on the 
basis that the discharge violates water quality standards. 

(b) Permits shall be subject to modification by the department whenever it 
appears to the department the discharge violates water quality standards. 
Modification of permits, as provided herein, shall be subject to review in the same 
manner as originally issued permits. 

(6) No waste discharge permit shall be issued which results in a violation of 
established water quality criteria, except as provided for under WAC 173-201A-
100 or 173-201A-110. 

(7) Due consideration will be given to the precision and accuracy of the sampling 
and analytical methods used as well as existing conditions at the time, in the 
application of the criteria. 

(8) The analytical testing methods for these criteria shall be in accordance with 
the "Guidelines Establishing Test Procedures for the Analysis of Pollutants" (40 C.F.
R. Part 136) and other or superseding methods published and/or approved by the 
department following consultation with adjacent states and concurrence of the 
USEPA. 

(9) Nothing in this chapter shall be interpreted to prohibit the establishment of 
effluent limitations for the control of the thermal component of any discharge in 
accordance with Section 316 of the federal Clean Water Act (33 U.S.C. 1251 et 
seq.). 

(10) The primary means for protecting water quality in wetlands is through 
implementing the antidegradation procedures section (WAC 173-201A-070). 

(a) In addition to designated uses, wetlands may have existing beneficial uses that 
are to be protected that include ground water exchange, shoreline stabilization, 
and storm water attenuation. 

(b) Water quality in wetlands is maintained and protected by maintaining the 
hydrologic conditions, hydrophytic vegetation, and substrate characteristics 
necessary to support existing and designated uses. 

(c) Wetlands shall be delineated using the Washington State Wetlands 
Identification and Delineation Manual, in accordance with WAC 173-22-035.  
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[Statutory Authority: Chapter 90.48 RCW. 92-24-037 (Order 92-29), 173-201A-
060, filed 11/25/92, effective 12/26/92.]  
 
AMENDATORY SECTION (Amending Order 92-29, filed 11/25/92, effective 
12/26/92)  
 
WAC 173-201A-110 Short-term modifications. (((1))) The criteria and special 
conditions established in WAC 173-201A-030 through 173-201A-140 may be 
modified for a specific water body on a short- basis when necessary to 
accommodate essential activities, respond to emergencies, or to otherwise protect 
the public interest, even though such activities may result in a temporary 
reduction of water quality conditions below those criteria and classifications 
established by this regulation. ((Such modification shall be issued in writing by the 
director or his/her designee subject to such terms and conditions as he/she may 
prescribe, and such modification shall not exceed a twelve-month period. 

(2))) Such activities must be conditioned, timed, and restricted (i.e., hours or 
days rather than weeks or months) in a manner that will minimize water quality 
degradation to existing and characteristic uses. In no case will any degradation of 
water quality be allowed if this degradation significantly interferes with or becomes 
injurious to ((existing)) characteristic water uses or causes long-term harm to the 
environment. 

(((3) Notwithstanding the above, the aquatic application of herbicides which result 
in water use restrictions shall be considered an activity for which a short-term 
modification generally may be issued subject to the following conditions: 

(a))) (1) A short-term modification may be issued in writing by the director or his/
her designee to an individual or entity proposing the aquatic application of 
pesticides, including but not limited to those used for control of federally or state 
listed noxious and invasive species, and excess populations of native aquatic 
plants, mosquitoes, burrowing shrimp, and fish, subject to the following terms and 
conditions: 

(a) A short-term modification will in no way lessen or remove the project 
proponent's obligations and liabilities under other federal, state and local rules and 
regulations. 

(b) A request for a short-term modification shall be made to the department on 
forms supplied by the department. Such request ((generally)) shall be made at 
least thirty days prior to ((herbicide application; 
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(b) Such herbicide application shall be in accordance with state of Washington 
department of agriculture regulations; 

(c) Such herbicide application shall be in accordance with label provisions 
promulgated by USEPA under the federal Insecticide, Fungicide, and Rodenticide 
Act, as amended (7 U.S.C. 136, et seq.); 

(d) Notice, including identification of the herbicide, applicator, location where the 
herbicide will be applied, proposed timing and method of application, and water 
use restrictions shall be given according to the following requirements: 

(i) Appropriate public notice as determined and prescribed by the director or his/
her designee shall be given of any water use restrictions specified in USEPA label 
provisions; 

(ii) The appropriate regional offices of the departments of fisheries and wildlife 
shall be notified twenty-four hours prior to herbicide application; and 

(iii) In the event of any fish kills, the departments of ecology, fisheries, and 
wildlife shall be notified immediately)) initiation of the proposed activity, and after 
the project proponent has complied with the requirements of the State 
Environmental Policy Act (SEPA); 

(c) A short-term modification shall be valid for the duration of the activity 
requiring modification of the criteria and special conditions in WAC 173-201A-030 
through 173-201A-140, or for one year, whichever is less. Ecology may authorize 
a longer duration where the activity is part of an ongoing or long-term operation 
and maintenance plan, integrated pest or noxious weed management plan, 
waterbody or watershed management plan, or restoration plan. Such a plan must 
be developed through a public involvement process consistent with the 
Administrative Procedure Act (chapter 34.05 RCW) and be in compliance with 
SEPA, chapter 43.21C RCW, in which case the standards may be modified for the 
duration of the plan, or for five years, whichever is less; 

(d) Appropriate public notice as determined and prescribed by the director or his/
her designee shall be given, identifying the pesticide, applicator, location where 
the pesticide will be applied, proposed timing and method of application, and any 
water use restrictions specified in USEPA label provisions; 

(e) The ((herbicide)) pesticide application shall be made at times so as to: 
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(i) Minimize public water use restrictions during weekends; and 

(ii) ((Completely)) Avoid public water use restrictions during the opening week of 
fishing season, Memorial Day weekend, Independence Day weekend, and Labor 
Day weekend; 

(f) Any additional conditions as may be prescribed by the director or his/her 
designee. 

(2) A short-term modification may be issued for the control or eradication of 
noxious weeds identified as such in accordance with the state noxious weed 
control law, chapter 17.10 RCW, and Control of spartina and purple loosestrife, 
chapter 17.26 RCW. Short-term modifications for noxious weed control shall be 
included in a water quality permit issued in accordance with RCW 90.48.445, and 
the following requirements: 

(a) Water quality permits for noxious weed control may be issued to the 
Washington state department of agriculture (WSDA) for the purposes of 
coordinating and conducting noxious weed control activities consistent with their 
responsibilities under chapter 17.10 and 17.26 RCW. Coordination may include 
noxious weed control activities identified in a WSDA integrated noxious weed 
management plan and conducted by individual landowners or land managers. 

(b) Water quality permits may also be issued to individual landowners or land 
managers for noxious weed control activities where such activities are not covered 
by a WSDA integrated noxious weed management plan. 

(3) The turbidity criteria established under WAC 173-201A-030 shall be modified 
to allow a temporary mixing zone during and immediately after necessary in-water 
or shoreline construction activities that result in the disturbance of in-place 
sediments. A temporary turbidity mixing zone is subject to the constraints of WAC 
173-201A-100 (4) and (6) and is authorized only after the activity has received all 
other necessary local and state permits and approvals, and after the 
implementation of appropriate best management practices to avoid or minimize 
disturbance of in-place sediments and exceedances of the turbidity criteria. A 
temporary turbidity mixing zone shall be as follows: 

(a) For waters up to 10 cfs flow at the time of construction, the point of 
compliance shall be one hundred feet downstream from activity causing the 
turbidity exceedance. 

(b) For waters above 10 cfs up to 100 cfs flow at the time of construction, the 
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point of compliance shall be two hundred feet downstream of activity causing the 
turbidity exceedance. 

(c) For waters above 100 cfs flow at the time of construction, the point of 
compliance shall be three hundred feet downstream of activity causing the 
turbidity exceedance. 

(d) For projects working within or along lakes, ponds, wetlands, estuaries, marine 
waters or other nonflowing waters, the point of compliance shall be at a radius of 
one hundred fifty feet from activity causing the turbidity exceedance.  
 
[Statutory Authority: Chapter 90.48 RCW. 92-24-037 (Order 92-29), 173-201A-
110, filed 11/25/92, effective 12/26/92.]  
 
AMENDATORY SECTION (Amending Order 92-29, filed 11/25/92, effective 
12/26/92)  
 
WAC 173-201A-130 Specific classifications--Freshwater. Specific fresh 
surface waters of the state of Washington are classified as follows:  
 
(1) American River. Class AA 

(2) Big Quilcene River and tributaries. Class AA 

(3) Bumping River. Class AA 

(4) Burnt Bridge Creek. Class A 

(5) Cedar River from Lake Washington to the Maplewood Bridge (river mile 4.1). Class A 

(6) Cedar River and tributaries from the Maplewood Bridge (river mile 4.1) to Landsburg 
Dam (river mile 21.6). Class AA 

(7) Cedar River and tributaries from Landsburg Dam (river mile 21.6) to headwaters. 
Special condition - no waste discharge will be permitted. Class AA 

(8) Chehalis River from upper boundary of Grays Harbor at Cosmopolis (river mile 3.1, 
longitude 12345'45" W) to Scammon Creek (river mile 65.8). Class A 

(9) Chehalis River from Scammon Creek (river mile 65.8) to Newaukum River (river mile 
75.2). Special condition - dissolved oxygen shall exceed 5.0 mg/L from June 1 to 
September 15. For the remainder of the year, the dissolved oxygen shall meet Class A 
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criteria. Class A 

(10) Chehalis River from Newaukum River (river mile 75.2) to Rock Creek (river mile 
106.7). Class A 

(11) Chehalis River, from Rock Creek (river mile 106.7) to headwaters. Class AA 

(12) Chehalis River, south fork. Class A 

(13) Chewuch River. Class AA 

(14) Chiwawa River. Class AA 

(15) Cispus River. Class AA 

(16) Clearwater River. Class A 

(17) Cle Elum River. Class AA 

(18) Cloquallum Creek. Class A 

(19) Clover Creek from outlet of Lake Spanaway to inlet of Lake Steilacoom. Class A 

(20) Columbia River from mouth to the Washington-Oregon border (river mile 309.3). 
Special conditions - temperature shall not exceed 20.0C due to human activities. When 
natural conditions exceed 20.0C, no temperature increase will be allowed which will raise 
the receiving water temperature by greater than 0.3C; nor shall such temperature 
increases, at any time, exceed 0.3C due to any single source or 1.1C due to all such 
activities combined. Dissolved oxygen shall exceed 90 percent of saturation. Special 
condition - special fish passage exemption as described in WAC 173-201A-060 (4)(b). 
Class A 

(21) Columbia River from Washington-Oregon border (river mile 309.3) to Grand Coulee 
Dam (river mile 596.6). Special condition from Washington-Oregon border (river mile 
309.3) to Priest Rapids Dam (river mile 397.1). Temperaturell not exceed 20.0C due to 
human activities. When natural conditions exceed 20.0C, no temperature increase will be 
allowed which will raise the receiving water temperature by greater than 0.3C; nor shall 
such temperature increases, at any time, exceed t=34/(T+9). Special condition - special 
fish passage exemption as described in WAC 173-201A-060 (4)(b). Class A 

(22) Columbia River from Grand Coulee Dam (river mile 596.6) to Canadian border (river 
mile 745.0). Class AA 
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(23) Colville River. Class A 

(24) Coweeman River from mouth to Mulholland Creek (river mile 18.4). Class A 

(25) Coweeman River from Mulholland Creek (river mile 18.4) to headwaters. Class AA 

(26) Cowlitz River from mouth to base of Riffe Lake Dam (river mile 52.0). Class A 

(27) Cowlitz River from base of Riffe Lake Dam (river mile 52.0) to headwaters. Class AA 

(28) Crab Creek and tributaries. Class B 

(29) Decker Creek. Class AA 

(30) Deschutes River from mouth to boundary of Snoqualmie National Forest (river mile 
48.2). Class A 

(31) Deschutes River from boundary of Snoqualmie National Forest (river mile 48.2) to 
headwaters. Class AA 

(32) Dickey River. Class A 

(33) Dosewallips River and tributaries. Class AA 

(34) Duckabush River and tributaries. Class AA 

(35) Dungeness River from mouth to Canyon Creek (river mile 10.8). Class A 

(36) Dungeness River and tributaries from Canyon Creek (river mile 10.8) to headwaters. 
Class AA 

(37) Duwamish River from mouth south of a line bearing 254 true from the NW corner of 
berth 3, terminal No. 37 to the Black River (river mile 11.0) (Duwamish River continues 
as the Green River above the Black River). Class B 

(38) Elochoman River. Class A 

(39) Elwha River and tributaries. Class AA 

(40) Entiat River from Wenatchee National Forest boundary (river mile 20.5) to 
headwaters. Class AA 
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(41) Grande Ronde River from mouth to Oregon border (river mile 37). Special condition 
- temperature shall not exceed 20.0C due to human activities. When natural conditions 
exceed 20.0C, no temperature increase will be allowed which will raise the receiving 
water temperature by greater than 0.3C; nor shall such temperature increases, at any 
time, exceed t=34/(T+9). Class A 

(42) Grays River from Grays River Falls (river mile 15.8) to headwaters. Class AA 

(43) Green River (Cowlitz County). Class AA 

(44) Green River (King County) from Black River (river mile 11.0 and point where 
Duwamish River continues as the Green River) to west boundary of Sec. 27-T21N-R6E 
(west boundary of Flaming Geyser State Park at river mile 42.3). Class A 

(45) Green River (King County) from west boundary of Sec. 27-T21N-R6E (west 
boundary of Flaming Geyser State Park, river mile 42.3) to west boundary of Sec. 13-
T21N-R7E (river mile 59.1). Class AA 

(46) Green River and tributaries (King County) from west boundary of Sec. 13-T21N-R7E 
(river mile 59.1) to headwaters. Special condition - no waste discharge will be permitted. 
Class AA 

(47) Hamma Hamma River and tributaries. Class AA 

(48) Hanaford Creek from mouth to east boundary of Sec. 25-T15N-R2W (river mile 4.1). 
Special condition - dissolved oxygen shall exceed 6.5 mg/L. Class A 

(49) Hanaford Creek from east boundary of Sec. 25-T15N-R2W (river mile 4.1) to 
headwaters. Class A 

(50) Hoh River and tributaries. Class AA 

(51) Hoquiam River (continues as west fork above east fork) from mouth to river mile 9.3 
(Dekay Road Bridge) (upper limit of tidal influence). Class B 

(52) Humptulips River and tributaries from mouth to Olympic National Forest boundary 
on east fork (river mile 12.8) and west fork (river mile 40.4) (main stem continues as 
west fork). Class A 

(53) Humptulips River, east fork from Olympic National Forest boundary (river mile 12.8) 
to headwaters. Class AA 

(54) Humptulips River, west fork from Olympic National Forest boundary (river mile 40.4) 
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to headwaters. Class AA 

(55) Issaquah Creek. Class A 

(56) Kalama River from lower Kalama River Falls (river mile 10.4) to headwaters. Class 
AA 

(57) Klickitat River from Little Klickitat River (river mile 19.8) to boundary of Yakima 
Indian Reservation. Class AA 

(58) Lake Washington Ship Canal from Government Locks (river mile 1.0) to Lake 
Washington (river mile 8.6). Special condition - salinity shall not exceed one part per 
thousand (1.0 ppt) at any point or depth along a line that transects the ship canal at the 
University Bridge (river mile 6.1). Lake Class 

(59) Lewis River, east fork, from Multon Falls (river mile 24.6) to headwaters. Class AA 

(60) Little Wenatchee River. Class AA 

(61) Methow River from mouth to Chewuch River (river mile 50.1). Class A 

(62) Methow River from Chewuch River (river mile 50.1) to headwaters. Class AA 

(63) Mill Creek from mouth to 13th Street Bridge in Walla Walla (river mile 6.4). Special 
condition - dissolved oxygen concentration shall exceed 5.0 mg/L. Class B 

(64) Mill Creek from 13th Street Bridge in Walla Walla (river mile 6.4) to Walla Walla 
Waterworks Dam (((river mile 25.2))) (river mile 11.5). Class A 

(65) Mill Creek and tributaries from city of Walla Walla Waterworks Dam (((river mile 
25.2))) (river mile 21.6) to headwaters. Special condition - no waste discharge will be 
permitted. Class AA 

(66) Naches River from Snoqualmie National Forest boundary (river mile 35.7) to 
headwaters. Class AA 

(67) Naselle River from Naselle "Falls" (cascade at river mile 18.6) to headwaters. Class 
AA 

(68) Newaukum River. Class A 

(69) Nisqually River from mouth to Alder Dam (river mile 44.2). Class A 
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(70) Nisqually River from Alder Dam (river mile 44.2) to headwaters. Class AA 

(71) Nooksack River from mouth to Maple Creek (river mile 49.7). Class A 

(72) Nooksack River from Maple Creek (river mile 49.7) to headwaters. Class AA 

(73) Nooksack River, south fork, from mouth to Skookum Creek (river mile 14.3). Class 
A 

(74) Nooksack River, south fork, from Skookum Creek (river mile 14.3) to headwaters. 
Class AA 

(75) Nooksack River, middle fork. Class AA 

(76) Okanogan River. Class A 

(77) Palouse River from mouth to south fork (Colfax, river mile 89.6). Class B 

(78) Palouse River from south fork (Colfax, river mile 89.6) to Idaho border (river mile 
123.4). Special condition - temperature shall not exceed 20.0C due to human activities. 
When natural conditions exceed 20.0C, no temperature increase will be allowed which will 
raise the receiving water temperature by greater than 0.3C; nor shall such temperature 
increases, at any time, exceed t=34/(T+9). Class A 

(79) Pend Oreille River from Canadian border (river mile 16.0) to Idaho border (river mile 
87.7). Special condition - temperature shall not exceed 20.0C due to human activities. 
When natural conditions exceed 20.0C, no temperature increase will be allowed which will 
raise the receiving water temperature by greater than 0.3C; nor shall such temperature 
increases, at any time, exceed t=34/(T+9). Class A 

(80) Pilchuck River from city of Snohomish Waterworks Dam (river mile 26.8) to 
headwaters. Class AA 

(81) Puyallup River from mouth to river mile 1.0. Class B 

(82) Puyallup River from river mile 1.0 to Kings Creek (river mile 31.6). Class A 

(83) Puyallup River from Kings Creek (river mile 31.6) to headwaters. Class AA 

(84) Queets River and tributaries. Class AA 

(85) Quillayute River. Class AA 
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(86) Quinault River and tributaries. Class AA 

(87) Salmon Creek (Clark County). Class A 

(88) Satsop River from mouth to west fork (river mile 6.4). Class A 

(89) Satsop River, east fork. Class AA 

(90) Satsop River, middle fork. Class AA 

(91) Satsop River, west fork. Class AA 

(92) Skagit River from mouth to Skiyou Slough-lower end (river mile 25.6). Class A 

(93) Skagit River and tributaries (includes Baker, Suak, Suiattle, and Cascade rivers) 
from Skiyou Slough-lower end, (river mile 25.6) to Canadian border (river mile 127.0). 
Special condition - Skagit River (Gorge by-pass reach) from Gorge Dam (river mile 96.6) 
to Gorge Powerhouse (river mile 94.2). Temperature shall not exceed 21C due to human 
activities. When natural conditions exceed 21C, no temperature increase will be allowed 
which will raise the receiving water temperature by greater than 0.3C, nor shall such 
temperature increases, at any time, exceed t=34/(T+9). Class AA 

(94) Skokomish River and tributaries. Class AA 

(95) Skookumchuck River from Bloody Run Creek (river mile 21.4) to headwaters. Class 
AA 

(96) Skykomish River from mouth to May Creek (above Gold Bar at river mile 41.2). 
Class A 

(97) Skykomish River from May Creek (above Gold Bar at river mile 41.2) to headwaters. 
Class AA 

(98) Snake River from mouth to Washington-Idaho-Oregon border (river mile 176.1). 
Special condition: 

(a) Below Clearwater River (river mile 139.3). Temperature shall not exceed 20.0C due 
to human activities. When natural conditions exceed 20.0C, no temperature increase will 
be allowed which will raise the receiving water temperature by greater than 0.3C; nor 
shall such temperature increases, at any time, exceed t=34/(T+9). Special condition - 
special fish passage exemption as described in WAC 173-201A-060 (4)(b). 
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(b) Above Clearwater River (river mile 139.3). Temperature shall not exceed 20.0C due 
to human activities. When natural conditions exceed 20.0C, no temperature increases will 
be allowed which will raise the receiving water temperature by greater than 0.3C; nor 
shall such temperature increases, at any time, exceed 0.3C due to any single source or 
1.1C due to all such activities combined. Class A 

(99) Snohomish River from mouth and east of longitude 12213'40"W upstream to 
latitude 4756'30"N (southern tip of Ebey Island at river mile 8.1). Special condition - 
fecal coliform organism levels shall both not exceed a geometric mean value of 200 
colonies/100 mL and not have more than 10 percent of the samples obtained for 
calculating the mean value exceeding 400 colonies/100 mL. Class A 

(100) Snohomish River upstream from latitude 4756'30"N (southern tip of Ebey Island 
river mile 8.1) to confluence with Skykomish and Snoqualmie River (river mile 20.5). 
Class A 

(101) Snoqualmie River and tributaries from mouth to west boundary of Twin Falls State 
Park on south fork (river mile 9.1). Class A 

(102) Snoqualmie River, middle fork. Class AA 

(103) Snoqualmie River, north fork. Class AA 

(104) Snoqualmie River, south fork, from west boundary of Twin Falls State Park (river 
mile 9.1) to headwaters. Class AA 

(105) Soleduck River and tributaries. Class AA 

(106) Spokane River from mouth to Long Lake Dam (river mile 33.9). Special condition - 
temperature shall not exceed 20.0C due to human activities. When natural conditions 
exceed 20.0C, no temperature increase will be allowed which will raise the receiving 
water temperature by greater than 0.3C; nor shall such temperature increases, at any 
time, exceed t=34/(T+9). Class A 

(107) Spokane River from Long Lake Dam (river mile 33.9) to Nine Mile Bridge (river mile 
58.0). Special conditions: 

(a) The average euphotic zone concentration of total phosphorus (as P) shall not exceed 
25g/L during the period of June 1 to October 31. 

(b) Temperature shall not exceed 20.0C, due to human activities. When natural 
conditions exceed 20.0C, no temperature increase will be allowed which will raise the 
receiving water temperature by greater than 0.3C; nor shall such temperature increases, 
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at any time exceed t=34/(T+9). Lake Class 

(108) Spokane River from Nine Mile Bridge (river mile 58.0) to the Idaho border (river 
mile 96.5). Temperature shall not exceed 20.0C due to human activities. When natural 
conditions exceed 20.0C no temperature increase will be allowed which will raise the 
receiving water temperature by greater than 0.3C; nor shall such temperature increases, 
at any time exceed t=34/(T+9). Class A 

(109) Stehekin River. Class AA 

(110) Stillaguamish River from mouth to north and south forks (river mile 17.8). Class A 

(111) Stillaguamish River, north fork, from mouth to Squire Creek (river mile 31.2). 
Class A 

(112) Stillaguamish River, north fork, from Squire Creek (river mile 31.2) to headwaters. 
Class AA 

(113) Stillaguamish River, south fork, from mouth to Canyon Creek (river mile 33.7). 
Class A 

(114) Stillaguamish River, south fork, from Canyon Creek (river mile 33.7) to 
headwaters. Class AA 

(115) Sulphur Creek. Class B 

(116) Sultan River from mouth to Chaplain Creek (river mile 5.9). Class A 

(117) Sultan River and tributaries from Chaplain Creek (river mile 5.9) to headwaters. 
Special condition - no waste discharge will be permitted above city of Everett Diversion 
Dam (river mile 9.4). Class AA 

(118) Sumas River from Canadian border (river mile 12) to headwaters (river mile 23). 
Class A 

(119) Tieton River. Class AA 

(120) Tolt River, south fork and tributaries from mouth to west boundary of Sec. 31-
T26N-R9E (river mile 6.9). Class AA 

(121) Tolt River, south fork from west boundary of Sec. 31-T26N-R9E (river mile 6.9) to 
headwaters. Special condition - no waste discharge will be permitted. Class AA 
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(122) Touchet River, north fork from Dayton water intake structure (river mile 3.0) to 
headwaters. Class AA 

(123) Toutle River, north fork, from Green River to headwaters. Class AA 

(124) Toutle River, south fork. Class AA 

(125) Tucannon River from Umatilla National Forest boundary (river mile 38.1) to 
headwaters. Class AA 

(126) Twisp River. Class AA 

(127) Union River and tributaries from Bremerton Waterworks Dam (river mile 6.9) to 
headwaters. Special condition - no waste discharge will be permitted. Class AA 

(128) Walla Walla River from mouth to Lowden (Dry Creek at river mile 27.2). Class B 

(129) Walla Walla River from Lowden (Dry Creek at river mile 27.2) to Oregon border 
(river mile 40). Special condition - temperature shall not exceed 20.0C due to human 
activities. When natural conditions exceed 20.0C, no temperature increase will be allowed 
which will raise the receiving water temperature by greater than 0.3C; nor shall such 
temperature increases, at any time, exceed t=34/(T+9). Class A 

(130) Wenatchee River from Wenatchee National Forest boundary (river mile 27.1) to 
headwaters. Class AA 

(131) White River (Pierce-King counties) from Mud Mountain Dam (river mile 27.1) to 
headwaters. Class AA 

(132) White River (Chelan County). Class AA 

(133) Wildcat Creek. Class A 

(134) Willapa River upstream of a line bearing 70 true through Mailboat Slough light 
(river mile 1.8). Class A 

(135) Wishkah River from mouth to river mile 6 (SW 1/4 SW 1/4 NE 1/4 Sec. 21-T18N-
R9W). Class B 

(136) Wishkah River from river mile 6 (SW 1/4 SW 1/4 NE 1/4 Sec. 21-T18N-R9W) to 
west fork (river mile 17.7). Class A 
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(137) Wishkah River from west fork of Wishkah River (river mile 17.7) to south boundary 
of Sec. 33-T21N-R8W (river mile 32.0). Class AA 

(138) Wishkah River and tributaries from south boundary of Sec. 33-T21N-R8W (river 
mile 32.0) to headwaters. Special condition - no waste discharge will be permitted. Class 
AA 

(139) Wynoochee River from mouth to Olympic National Forest boundary (river mile 
45.9). Class A 

(140) Wynoochee River from Olympic National Forest boundary (river mile 45.9) to 
headwaters. Class AA 

(141) Yakima River from mouth to Cle Elum River (river mile 185.6). Special condition - 
temperature shall not exceed 21.0C due to human activities. When natural conditions 
exceed 21.0C, no temperature increase will be allowed which will raise the receiving 
water temperature by greater than 0.3C; nor shall such temperature increases, at any 
time, exceed t=34/(T+9). Class A 

(142) Yakima River from Cle Elum River (river mile 185.6) to headwaters. Class AA  
 
[Statutory Authority: Chapter 90.48 RCW. 92-24-037 (Order 92-29), 173-201A-
130, filed 11/25/92, effective 12/26/92.]  
 
AMENDATORY SECTION (Amending Order 92-29, filed 11/25/92, effective 
12/26/92)  
 
WAC 173-201A-140 Specific classifications--Marine water. Specific marine 
surface waters of the state of Washington are classified as follows:  
 
(1) Budd Inlet south of latitude 4704'N (south of Priest Point Park). Class B 

(2) Coastal waters: Pacific Ocean from Ilwaco to Cape Flattery. Class AA 

(3) Commencement Bay south and east of a line bearing 258 true from "Brown's Point" 
and north and west of line bearing 225 true through the Hylebos waterway light. Class A 

(4) Commencement Bay, inner, south and east of a line bearing 225 true through 
Hylebos waterway light except the city waterway south and east of south 11th Street. 
Class B 

(5) Commencement Bay, city waterway south and east of south 11th Street. Class C 
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(6) Drayton Harbor, south of entrance. Class A 

(7) Dyes and Sinclair Inlets west of longitude 12237'W. Class A 

(8) Elliott Bay east of a line between Pier 91 and Duwamish head. Class A 

(9) Everett Harbor, inner, northeast of a line bearing 121 true from approximately 
4759'5"N and 12213'44"W (southwest corner of the pier). Class B 

(10) Grays Harbor west of longitude 12359'W. Class A 

(11) Grays Harbor east of longitude 12359'W to longitude 12345'45"W (Cosmopolis 
Chehalis River, river mile 3.1). Special condition - dissolved oxygen shall exceed 5.0 mg/
L. Class B 

(12) Guemes Channel, Padilla, Samish and Bellingham Bays east of longitude 12239'W 
and north of latitude 4827'20"N. Class A 

(13) Hood Canal. Class AA 

(14) Mukilteo and all North Puget Sound west of longitude 12239' W (Whidbey, Fidalgo, 
Guemes and Lummi islands and State Highway 20 Bridge at Deception Pass), except as 
otherwise noted. Class AA 

(15) Oakland Bay west of longitude 12305'W (inner Shelton harbor). Class B 

(16) Port Angeles south and west of a line bearing 152 true from buoy "2" at the tip of 
Ediz Hook. Class A 

(17) Port Gamble south of latitude ((4715'20"N)) 4751'20"N. Class A 

(18) Port Townsend west of a line between Point Hudson and Kala Point. Class A 

(19) Possession Sound, south of latitude 4757'N. Class AA 

(20) Possession Sound, Port Susan, Saratoga Passage, and Skagit Bay east of Whidbey 
Island and State Highway 20 Bridge at Deception Pass between latitude 4757'N 
(Mukilteo) and latitude 4827'20"N (Similk Bay), except as otherwise noted. Class A 

(21) Puget Sound through Admiralty Inlet and South Puget Sound, south and west to 
longitude 12252'30"W (Brisco Point) and longitude 12251'W (northern tip of Hartstene 
Island). Class AA 
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(22) Sequim Bay southward of entrance. Class AA 

(23) South Puget Sound west of longitude 12252'30"W (Brisco Point) and longitude 
12251'W (northern tip of Hartstene Island, except as otherwise noted). Class A 

(24) Strait of Juan de Fuca. Class AA 

(25) Totten Inlet and Little Skookum Inlet, west of longitude ((1225'32")) 
12256'32" (west side of Steamboat Island). Class AA 

(26) Willapa Bay seaward of a line bearing 70 true through Mailboat Slough light (Willapa 
River, river mile 1.8). Class A  
 
[Statutory Authority: Chapter 90.48 RCW. 92-24-037 (Order 92-29), 173-201A-
140, filed 11/25/92, effective 12/26/92.]  
 
AMENDATORY SECTION (Amending Order 92-29, filed 11/25/92, effective 
12/26/92)  
 
WAC 173-201A-160 Implementation. (1) Discharges from municipal, 
commercial, and industrial operations. The primary means to be used for 
controlling municipal, commercial, and industrial waste discharges shall be 
through the issuance of waste disposal permits, as provided for in RCW 90.48.160, 
90.48.162, and 90.48.260. 

(2) Miscellaneous waste discharge or water quality effect sources. The 
director shall, through the issuance of regulatory permits, directives, and orders, 
as are appropriate, control miscellaneous waste discharges and water quality 
effect sources not covered by subsection (1) of this section. 

(3) Nonpoint source and storm water pollution. 

(a) Activities which generate nonpoint source pollution shall be conducted so as to 
comply with the water quality standards. The primary means to be used for 
requiring compliance with the standards shall be through best management 
practices required in waste discharge permits, rules, orders, and directives issued 
by the department for activities which generate nonpoint source pollution. 

(b) Best management practices shall be applied so that when all appropriate 
combinations of individual best management practices are utilized, violation of 
water quality criteria shall be prevented. If a discharger is applying all best 

http://app.leg.wa.gov/documents/laws/wsr/1997/23/97-23-064.htm (46 of 48) [3/5/2015 11:57:29 AM]
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management practices appropriate or required by the department and a violation 
of water quality criteria occurs, the discharger shall modify existing practices or 
apply further water pollution control measures, selected or approved by the 
department, to achieve compliance with water quality criteria. Best management 
practices established in permits, orders, rules, or directives of the department 
shall be reviewed and modified, as appropriate, so as to achieve compliance with 
water quality criteria. 

(c) Activities which contribute to nonpoint source pollution shall be conducted 
utilizing best management practices to prevent violation of water quality criteria. 
When applicable best management practices are not being implemented, the 
department may conclude individual activities are causing pollution in violation of 
RCW 90.48.080. In these situations, the department may pursue orders, 
directives, permits, or civil or criminal sanctions to gain compliance with the 
standards. 

(d) Activities which cause pollution of storm water shall be conducted so as to 
comply with the water quality standards. The primary means to be used for 
requiring compliance with the standards shall be through best management 
practices required in waste discharge permits, rules, orders, and directives issued 
by the department for activities which generate storm water pollution. The 
consideration and control procedures in (b) and (c) of this subsection apply to the 
control of pollutants in storm water. 

(4) Allowance for compliance schedules. 

(a) Permits, orders, and directives of the department for existing discharges may 
include a schedule for achieving compliance with water quality criteria contained in 
this chapter. Such schedules of compliance shall be developed to ensure final 
compliance with all water quality-based effluent limits in the shortest practicable 
time. Decisions regarding whether to issue schedules of compliance will be made 
on a case-by-case basis by the department. Schedules of compliance may not be 
issued for new discharges. Schedules of compliance may be issued to allow for: (i) 
construction of necessary treatment capability; (ii) implementation of necessary 
best management practices; (iii) implementation of additional storm water best 
management practices for discharges determined not to meet water quality 
criteria following implementation of an initial set of best management practices; 
(iv) completion of necessary water quality studies; or (v) resolution of a pending 
water quality standards' issue through rule-making action. 

(b) For the period of time during which compliance with water quality criteria is 
deferred, interim effluent limitations shall be formally established, based on the 

http://app.leg.wa.gov/documents/laws/wsr/1997/23/97-23-064.htm (47 of 48) [3/5/2015 11:57:29 AM]
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best professional judgment of the department. Interim effluent limitations may be 
numeric or nonnumeric (e.g., construction of necessary facilities by a specified 
date as contained in an ecology order or permit). 

(c) Prior to establishing a schedule of compliance, the department shall require the 
discharger to evaluate the possibility of achieving water quality criteria via 
noncontruction changes (e.g., facility operation, pollution prevention). Schedules 
of compliance may in no case exceed ten years, and shall generally not exceed the 
term of any permit.  
 
[Statutory Authority: Chapter 90.48 RCW. 92-24-037 (Order 92-29), 173-201A-
160, filed 11/25/92, effective 12/26/92.] 

Legislature Code Reviser Register

© Washington State Code Reviser's Office
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I. INTRODUCTION 
 

This document provides the basis for EPA’s decisions under the federal water quality standards 

regulations at 40 CFR § 131.11 and § 303(c) of the Clean Water Act (CWA) to approve or disapprove 

the new or revised water quality standards that the Spokane Tribe of Indians (“Tribe”) submitted to EPA 

on April 7, 2010. 

A. Background 
In 2006, the Tribe began the process of revising the Spokane Tribe of Indians Surface Water Quality 

Standards (WQS). The Spokane Tribal Business Council (TBC), the governing body of the Tribe, 

adopted the draft revised WQS on July 29, 2008.  

 

The Tribe provided a 45-day formal public comment period on the draft revisions, and held a public 

hearing on October 1, 2008. Additionally, an e-mail was sent to local governments and Spokane River 

stakeholders notifying interested parties of proposed changes, and notification was placed on the 

Washington Department of Ecology listserve.  

 

Final revisions to the WQS were adopted by the TBC on February 25, 2010, by Resolution 2010-173. 

The Tribe’s submittal included a letter dated March 15, 2010, from Ted C. Knight, Attorney-at-Law, 

certifying that the revisions were adopted in accordance with all applicable laws.  In accordance with     

§ 303(c) of the CWA, the Tribe submitted these revisions to EPA for review and action in a letter dated 

April 7, 2010.  

 

The revisions addressed in today’s decision can be divided into the general categories described 

below. 
 

• Revisions to the Introductory language to the water quality standards 

• New definitions  

• Revised human health criteria based on consuming 865 g of fish per day and 4 liters of water per 

day 

• Revised aquatic life criteria 

• Revised temperature criteria for waters designated as Class AA and Class A 

• New mixing zone provisions 

• Minor editorial and formatting changes 

 

B. Clean Water Act Requirements for Water Quality Standards 
Under § 303(c) of the CWA and federal implementing regulations at 40 CFR § 131.4, states and 

authorized tribes
1
 have the primary responsibility for reviewing, establishing, and revising WQS, which 

consist of the designated uses of a waterbody or waterbody segment, the water quality criteria necessary 

to protect those designated uses, and an antidegradation policy. This statutory framework allows states 

to work with local communities to adopt appropriate designated uses (as required in 40 CFR § 13l.10 

(a)) and to adopt criteria to protect those designated uses (as required in 40 CFR § 131.11 (a)).  

 

                                                 
1
 The term “authorized tribe” means a tribe eligible under CWA § 518(e) and 40 CFR § 131.8 for treatment in a manner 

similar to a state for the purpose of administering a water quality standards program. 
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States are required to review applicable WQS, and as appropriate, modify and adopt these standards 

(40 CFR § 131.20). Each state must follow its own legal procedures for adopting such standards 

(40 CFR § 13l.5) and submit certification by the state's attorney general or other appropriate legal 

authority within the state that the WQS were duly adopted pursuant to state law (40 CFR § 131.6(e)). 

 

Section 303(c)(2)(B) of the CWA requires states to adopt water quality criteria for toxic pollutants listed 

pursuant to § 307(a)(1) for which EPA has published criteria under § 304(a) where the discharge or 

presence of these toxics could reasonably be expected to interfere with the designated uses adopted by 

the state.  In adopting such criteria, states must establish numeric values based on one of the following:  

 

(1) 304(a) guidance;  

(2) 304(a) guidance modified to reflect site-specific conditions; or,  

(3) Other scientifically defensible methods (40 CFR § 131.11 (b)(1)).  

 

In addition, states can establish narrative criteria where numeric criteria cannot be determined or to 

supplement numeric criteria (see 40 CFR § 131.11(b)(2)).  

 

Section 303(c) of the CWA also requires states to submit new or revised WQS to EPA for review.  EPA 

is required to review these changes to ensure revisions to water quality standards are consistent with the 

CWA.  EPA determines whether a provision is a new or revised WQS after considering the following 

four questions:
2
 

 

(1) Is it a legally binding provision adopted or established pursuant to state or tribal law? 

(2) Does the provision address designated uses, water quality criteria (narrative or numeric) to 

protect designated uses, and/or antidegradation requirements for waters of the United States? 

(3) Does the provision express or establish the desired condition (e.g. uses, criteria) or instream 

level of protection (e.g. antidegradation requirements) for waters of the United States 

immediately or mandate how it will be expressed or established for such waters in the future? 

(4) Does the provision establish a new WQS or revise an existing WQS? 

 

Furthermore, the federal water quality standards regulations at 40 CFR § l31.21 state, in part, that when 

EPA disapproves a state's water quality standards, EPA shall specify the changes that are needed to 

ensure compliance with the requirements of § 303(c) of the CWA and federal water quality standards 

regulations.   

II. INTRODUCTORY LANGUAGE (Section 1, Provisions 4 and 6) 
 

A. Provisions that EPA Is Not Taking An Action On 
 

The following presents the new and revised introductory language to the WQS contained in Section 1, 

provisions 4 and 6. All underlined text indicates language that is new and strikeout text indicates the 

language that was removed by the 2010 water quality standards adoption. 

 

                                                 
2
 See EPA’s What Is A New or Revised Water Quality Standard Under CWA 303(c)(3)? Frequently Asked Questions, October 

2012 at http://water.epa.gov/scitech/swguidance/standards/cwa303faq.cfm 
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…(4) These standards are designed to establish the uses for which the surface waters of the 

Spokane Tribe shall be protected, to prescribe narrative and numeric water quality criterion to 

sustain the designated uses, to protect existing water quality, and to prevent water quality 

degradation. 

 

As part of this chapter: 

(a) All surface waters are protected by narrative criteria, designates uses, and an 

antidegradation policy. 

(b)Based on the use designations, numeric and narrative criteria are assigned to a water 

body to protect the existing and designated uses. 

(c) Where multiple criteria for the same water quality parameter are assigned to a water 

body to protect different uses, the most stringent criteria for each parameter is to be 

applied. 

(d) Where multiple contaminants of concern have been identified or where multiple 

media has been contaminated, or where more than one exposure pathway has been 

identified, water quality standards shall be determined using the cumulative risk 

assessment approach and definitions described in the Tribal Cleanup Law. 

 

(5) The Water use and quality criteria set forth herein are established in general conformance 

with water uses of the surface waters of the Spokane Indian Reservation and in consideration of 

the natural water quality potential and limitations of the same. 

 

(6) The Surface Water Quality Standards were first adopted by the Spokane Business Council on 

December 17, 1999 by Resolution 2000-105. As a result of public comments received after 

hearings were held on February 10, 2000, the standards were revised on June 19, 2000, by 

Resolution 2000-105. To address further comments these standards were again revised on 

February 13, 2001, by Resolution 2001-144. Finally, the standards were revised on March 7, 

2003, by Resolution 2003-244 to address a technical correction identified by staff.  These revised 

standards supersede and replace all previous standards. These revised standards supersede and 

replace the June 19, 2000 all previous standards. These standards shall become effective on the 

date of adoption, and shall be applicable and in force, to the full extent of the law, until repealed 

or replaced by the Spokane Business Council. 

 

EPA Action  

Section I of the Tribe’s water quality standards provides an introduction to the water quality 

standards language
3
.  The introduction discusses the Executive Order confirming that the Spokane 

Reservation is reserved for the Spokane Tribe of Indians, describes the Tribe’s authority to adopt 

standards, and sets forth the purposes of the standards.  EPA acknowledges the new and revised 

language contained in provisions 4 and 6 of the introductory language.  However, water quality 

standards are provisions of Tribal or Federal law that consist of designated uses for waters of the 

United States, water quality criteria necessary to protect those designated uses, and an 

antidegradation policy (40 CFR § 131.3(i)).  Provision 4 is a general statement describing what the 

water quality standards are intended to achieve.  The new language added to provision 4 is simply 

outlining what is contained in Sections 2 through 14 of the water quality standards (e.g., the water 

                                                 
3
 On April 22, 2003 EPA approved the Tribe’s Original water quality standards.  In that decision EPA did not act on any of 

the provisions contained in Section I because they were not considered water quality standards they are simply introducing 

concepts that are in the body of the water quality standards. 
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quality standards provisions outline in 4(c) and (d) are contained in Section 6, provision 9).  

Provision 6 merely discusses the history of various rulemakings.  The provisions do not establish 

designated uses or criteria to protect the uses and as such are not a water quality standard under § 

303(c) of the CWA. Therefore, EPA is not required to take an action on these provisions under the 

CWA.   

III. DEFINITIONS (SECTION 2) 
 

A. Definitions that EPA Is Not Taking An Action On 
 

All new text is underlined and indicates the language that was added in the 2010 water quality standards 

adoption.  EPA is not taking an action on the following definitions because they are not water quality 

standards: 

   

1. “1-day maximum temperature” or “1-dm”is the highest water temperature reached on any 

given day. This measure can be obtained using calibrated maximum/minimum thermometers or 

continuous monitoring probe having sampling intervals of thirty minutes or less. 

 

2. “Background” means the natural three dimensional distribution of physico-chemical conditions 

associated with the volume of media in which the release occurred, prior to the release. In many 

instances, location immediately outside of the nature and extent of contamination can be used by 

the Department to determine background. In instances in which no such locations are available, 

the Department shall identify an “appropriate reference site or region.” 

 

3. “Cumulative Risk” means risk caused from post release doses from multiple pathways, multiple 

media (primary and secondary sources), and/or multiple hazardous substances. This definition is 

consistent with Tribal cleanup law. 

 

These three terms are not referenced in any provision within the Tribe’s water quality standards.  For 

example, the 1-day maximum temperature (1-dm) is a metric for temperature, however, the 

temperature criteria in the Tribe’s water quality standards are expressed as a 7-day average of the 

daily maximum temperatures not a 1-day maximum.  Because these terms are not used in any water 

quality criteria or provision, they do not establish a legally binding requirement under tribal law nor do 

they describe a desired ambient condition of a water body to support a particular designated use. 

Therefore, the terms and the associated definitions are not water quality standards subject to EPA review 

and approval under 303(c) of the CWA and EPA is taking no action to approve or disapprove these new 

terms and definitions. 

 

EPA recommends the Tribe delete the terms and definitions from their water quality standards since they 

are not relevant. 
.  

B. Definitions that EPA is Taking Action On 
 

The following presents the new definitions contained in Section 2 of the WQS. All new text is 

underlined and indicates the language that was added in the 2010 water quality standards adoption. 
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1. “7-day average of the daily maximum temperatures or 7-DADM” is the arithmetic average of 

seven consecutive measures of daily maximum temperatures.  The 7-DADM for any individual 

day is calculated by averaging that day’s daily maximum temperature with the daily maximum 

temperatures of the three days prior and the three days after that date. 

 

EPA Action 
In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA approves the 

definition for “7-day average of the daily maximum temperatures or 7-DADM” because it is 

scientifically defensible, protective of the use, and consistent with § 303(c) of the CWA and its 

implementing regulations.  

 

The 7-DADM metric is the metric used for temperature criteria in the Tribe’s water quality standards.  

The 7-DADM metric is recommended for temperature standards by the USEPA Region 10 Guidance for 

Pacific Northwest State and Tribal Temperature Water Quality Standards (EPA910-B-03-002, April 

2003, hereafter referred to as the Temperature Guidance).  The Temperature Guidance and the six 

Technical Issue Papers that serve as the scientific basis for the recommendations in this document may 

be found at: www.epa.gov/r10earth/temperature.htm. 

 

The 7-DADM metric adequately protects aquatic life against acute
4
 effects because it incorporates daily 

maximum temperatures.  This metric can also be protective of chronic
5
 effects to aquatic life because it 

describes the thermal exposure over 7 days.  The Temperature Guidance considered both acute and 

chronic effects to fish when developing its recommended temperature criteria. 

 

 

2. “Federal clean up law” means the Comprehensive Environmental Response, Compensation and 

Liability Act, 42, U.S. Sec.9601, et seq.” 

 

EPA Action 
In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA approves the 

definition for “Federal clean up law” because it is needed for the proper implementation of the Tribe’s 

mixing zone policy, which defines the limited circumstances under which a mixing zone may be 

allowed.    

 

 

3. “Mixing zone” means that portion of a water body affected by the discharge of effluents in 

accordance with Section 13(2) of this chapter where mixing results in the dilution of the effluent 

with the receiving water. 

 

EPA Action 
In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA approves the 

definition for “mixing zone” because it provides information needed for the application and 

implementation of WQS. In addition, it is consistent with the definition incorporated into EPA guidance 

(Technical Support Document for Water Quality-based Toxics Control (EPA, March 1991)).   

                                                 
4
 Acute – a stimulus severe enough to rapidly induce an effect such as lethality. 

5
 Chronic - a stimulus that lingers over a relatively long period of time.  It is measured as reduced growth, reduced 

reproduction, lethality, etc. 
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4. “Nonpoint source” means pollution that enters any waters of the reservation from any dispersed 

land based or water-based activities, including but not limited to atmospheric deposition, surface 

water runoff from agricultural lands, urban area, or forest lands, subsurface or underground 

sources, or discharges from boats or marine vessels not otherwise regulated under the National 

Pollutant Discharge Elimination System. 

 

EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA approves the 

definition for “nonpoint source” because it is generally consistent with the EPA guidance (NPDES 

Permit Writer’s Manual, EPA-833-K-10-001, September 2010). 

 

 

5. “Tribal clean up law” means the Hazardous Substances Control Act, Chapter 34, Law and 

Order Code of the Spokane Tribe of Indians. 

 

EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA approves the 

definition for “Tribal clean up law” because the term is needed for the implementation of the Tribe’s 

mixing zone policy, which defines the limited circumstances under which a mixing zone may be 

allowed.    

 

 

6. “Trophic state” means a classification of the productivity of a lake ecosystem. Lake productivity 

depends on the amount of biologically available nutrients in water and sediment and may be 

based on total phosphorus (TP). Secchi depth and chlorophyll-a measurements may be used to 

improve the trophic state classification of a lake. Trophic states used in this rule include 

oligotrophic, lower mesotrophic, upper mesotrophic, and eutrophic.  

 

EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA approves the 

definition for “trophic state” because it explains the term as it is used in the water quality standards.  

 

IV. NARRATIVE PROVISIONS (SECTION 6, Provisions 5 through 9)   
 

A. EPA Action on Narrative Provisions 
 

The following presents the new and revised language to the WQS contained in Section 6, provisions 5 

through 9. All underlined text indicates language that is new and strikeout text indicates the language 

that was removed by the 2010 water quality standards adoption. 

 

(5) The aquatic organism consumption rate utilized in determining the human health criteria 

shall be 86.3 g/day. This figures does not reflect the actual consumption rate typical of the 

Spokane Tribe of Indians, but has been used for the limited purpose of establishing these Surface 
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Water Quality Standards based on current EPA guidance (63 F.R. 43756). This rate may be 

modified to reflect consumption rate analysis specific to the Spokane Tribe.   

 

(5) Human-health risk-based criteria for non-carcinogenic material shall be applied such that 

the hazard index, as defined in the Tribal Cleanup Law for a given mixture, does not exceed 1.0. 

 

(6) The guidelines set forth in 40 CFR Part 136 shall be used as guidance for analytical 

methodologies. 

 

(6) The aquatic organism consumption rate utilized in determining the human health criteria 

shall be 865 g/day. 

 

(7) The criteria in Table 1 shall be applied to all surface waters of the tribe for the protection of 

aquatic life and human health. The concentration for each compound listed in Table 1 is a 

criterion for aquatic life or human health protection. Selecting values for regulatory purposes 

will depend on the most sensitive beneficial use to be protected and the level of protection 

necessary for aquatic life and human health as specified within Table 1. Application for a 

reduction in the list of compounds or elements must be based on proof that one or more of the 

proposed compounds are not of concern. Authorization of such a reduction is at the discretion of 

the Department. All concentrations, except asbestos, are micrograms per liter (µg/L). 

 

(7) The surface water consumption rate utilized in determining the human health criteria shall be 

4 L/day. 

 

(8) The guidelines set forth in 40 CFR Part 136 shall be used as guidance for analytical 

methodologies. 

 

(9) The criteria in Table 1 shall be applied to all surface waters of the tribe for the protection of 

aquatic life and human health. The concentration for each compound listed in Table 1 is a 

criterion for aquatic life or human health protection. Table 1 is developed using the following 

assumptions: 

 

a.  the receptor (e.g. human) receives a dose from a single contaminant (e.g. cadmium) 

from a single medium (e.g. surface water) via direct ingestion of water or fish and water; 

and 

 

b. the dose from natural background conditions is negligible, 

 

Site-specific numerical criteria as described in the Tribal Cleanup Law must be 

developed in the event these assumptions are incorrect.  If natural background conditions exceed 

the risk criteria defined in this section, then the natural background conditions are the numerical 

standard. 

 

Selecting values for regulatory purposes will depend on the most sensitive beneficial use 

to be protected and the level of protection necessary for aquatic life and human health as 

specified within Table 1. Application for a reduction in the list of compounds or elements must 

be based on proof that one or more of the proposed compounds are not of concern. 

Authorization of such a reduction is at the discretion of the Department. All concentrations, 

except asbestos, are micrograms per liter (µg/L). 
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EPA Action 

 

Section 6, Provision (5) 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA  

approves the new Provision (5), which states: (5) Human–health risk-based criteria for non-

carcinogenic material shall be applied such that the hazard index, as defined in the Tribal 

Cleanup Law for a given mixture, does not exceed 1.0.   

 

The hazard index (HI) is the sum of hazard quotients (HQs) for substances that affect the same 

target organ or organ system.  Because different pollutants can cause similar adverse health 

effects, it may be appropriate to combine HQs associated with different substances.  A HQ is the 

ratio of potential exposure to the substance and the level at which no adverse effects are 

expected.  If the HQ is calculated to be less than 1 then no adverse effects are expected as a 

result of exposure.  Similarly, aggregate exposures below a HI of 1.0 would likely not result in 

adverse non-cancer health effects. 

 

EPA is approving this provision because it is a reasonable methodology to ensure that mixtures 

of chemicals do not adversely affect the human health uses adopted by the Tribe. 

 

 

Section 6, Provisions (6) and (7) 

Provision (6) provides the fish consumption rate used to develop the human health criteria and 

provision (7) provides the surface water consumption rate used to develop the human health 

criteria.  EPA is not taking action on provisions (6) and (7) because the language does not 

establish a legally binding requirement under tribal law and it does not describe a desired 

ambient condition of a waterbody to support a particular designated use.  Therefore it is not 

considered a WQS subject to EPA review and approval under 303(c) of the CWA.  

 

EPA has addressed the new and revised human health criteria in Section 6, Table 1 of the tribal 

water quality standards in this technical support document. The language in provisions (6) and 

(7) explains two of the inputs used when the Tribe derived their human health criteria values (see 

Section 6, in Table 1 of the water quality standards for the human health criteria).  EPA 

incorporated the explanatory information provided in these two provisions into its analysis of the 

individual human health criteria values in Section 6, Table 1.  However, because these two 

provisions do not operate as independent water quality standards in isolation from the human 

health criteria values contained in Table 1, EPA is taking no action to approve or disapprove 

provisions (6) and (7). 

 

It should be noted that the Tribe’s 2003 water quality standards contained a provision which 

stated that the fish consumption rate of 86.3 g/d (in the 2003 WQS the fish consumption rate was 

in Section 6, provision 5, when the Tribe revised its water quality standards in 2010 some 

provisions were re-numbered, in the 2010 water quality standards the fish consumption rate is  

contained in provision 6) and in April 2003 EPA approved that provision.  EPA hereby rescinds 

its 2003 approval of the fish consumption rate based on the above analysis.  

 

Provision 9 

EPA is not taking on action on part of Provision 9, and is disapproving part of Provision 9. 
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• EPA not taking action on the following new language added to provision 9 because it is not a 

water quality standard: 

Table 1 is developed using the following assumptions: 

 

a.  the receptor (e.g. human)receives a dose from a single contamination (e.g. cadmium) 

from a single medium (e.g. surface water) via direct ingestion of water or fish and water; 

and 

 

b. the dose from natural background conditions is negligible. 

 

 

EPA is not taking action on the above language because it does not establish a legally binding 

requirement under tribal law and it does not describe a desired ambient condition of a waterbody 

to support a particular designated use, therefore, it is not considered a WQS subject to EPA 

review and approval under 303(c) of the CWA.  This language simply explains two of the 

assumptions used in developing criteria.  EPA considered these assumptions in its analysis of the 

individual criteria values in Section 6, Table 1.  But because these two assumptions do not 

operate as independent water quality standards, in isolation from the criteria values in Section 6, 

Table 1 of the tribal water quality standards (which EPA acted on individually), EPA is taking no 

action to approve or disapprove this new language in provision 9. 

 

• In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA 

disapproves the following new language in Provision (9):   

 

Site-specific numerical criteria as described in the Tribal Cleanup Law must be 

developed in the event these assumptions are incorrect.  If natural background conditions 

exceed the risk criteria defined in this section, then the natural background conditions 

are the numerical standard. 

 

EPA is disapproving this language because it requires that the criteria be revised should the 

assumptions in Provision 9.a and 9.b be incorrect.  While it may be appropriate to develop site-

specific criteria, this provision does not require that the revised criteria be subject to a public 

involvement process, be adopted into the Spokane Tribal water quality standards, or be 

submitted to EPA for review and approval as required in 40 CFR Part 131.   

 

EPA's water quality standards regulations do not provide specific requirements for establishing 

criteria based on natural background conditions. However, any water quality criteria adopted by 

states or tribes must be established based on a sound scientific rationale and assure protection of 

designated uses (see 40 CFR § 131.11(a)(1)). This would include establishing criteria based on 

natural background conditions.  

 

EPA's November 1997 policy titled Establishing Site Specific Aquatic Life Criteria Equal to 

Natural Background recognized that there may be naturally occurring concentrations of 

pollutants which may exceed the national criteria published under § 304(a) of the CWA. This 

policy articulates that States and Tribes may establish site specific numeric aquatic life water 

quality criteria by setting the criteria value equal to the natural background of a waterbody. 
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Natural background is defined as the background water quality concentration due only to non-

anthropogenic sources.  The policy explains that "For aquatic life uses, where the natural 

background concentration for a specific parameter is documented, by definition that 

concentration is sufficient to support the level of aquatic life expected to occur naturally at the 

site absent any interference by humans."  

 

In setting criteria equal to natural background, the policy recommends that “…the State or Tribe 

should, at a minimum, include in their water quality standards: 

 

(1) a definition of natural background consistent with the above; 

(2) a provision that site specific criteria may be set equal to natural background; 

(3) a procedure for determining natural background, or alternatively, a reference in their 

water quality standards to another document describing the binding procedure that will be 

used.” 

 

Furthermore, it explains that where the natural background concentration exceeds the state 

adopted human health criterion, at a minimum, the State or Tribe should re-evaluate the human 

health use designation. The policy states that "it does not apply to human health uses.” 

 

The Tribe has not developed guidance describing the binding procedure that would be used to 

determine the natural background.  Additionally, the regulatory language in provision (9) allows 

the “natural background condition” to become the criterion for human health criteria as well as 

aquatic life uses.   

 

Impacts to humans due to exposure to waterborne toxicants occur through three primary routes: 

contact recreation; drinking water; and ingestion of contaminated fish and shellfish tissues. The 

human health protection criteria are based on data regarding human absorption, distribution, 

metabolism, and excretion of toxic pollutants.  Human health effects from toxicants are divided 

into categories based on the human biological endpoints observed as well as data on human 

acute, sub-acute, and chronic toxicity, synergistic and antagonistic effects, and specific 

information on human mutagenicity, teratogenicity, and carcinogenicity. In addition, the human 

health methodology used to develop human health criteria includes the contribution of other 

sources, such as dietary intake other than fish and air inhalation, in the assessment of total 

exposure to a pollutant. 

 

The level of a naturally occurring pollutant does not necessarily protect human health or 

designated uses which may include people drinking directly from streams, and/or eating fish and 

shellfish. In cases where the natural condition exceeds the numeric criteria, an evaluation of 

whether the natural level would protect human health uses is needed. An evaluation of whether 

the human health uses are supported by the natural condition criterion would include an 

assessment of potential and known human exposure pathways and any risks to adverse human 

health effects of the pollutant at the natural condition concentrations. Because human exposure 

and health effects assessments are not part of this provision and no guidance for implementing its 

“natural background condition” provision has been developed, there is no evaluation as to 

whether or not the naturally occurring level protects human health uses. Consistent with the 

CWA and the federal regulations, the Tribe must assure that the water quality criteria provide 

protection to the designated uses. 
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EPA has determined that the new language in provision 9 (i.e., Site-specific numerical criteria as 

described in the Tribal Cleanup Law must be developed in the event these assumptions are 

incorrect.  If natural background conditions exceed the risk criteria defined in this section, then 

the natural background conditions are the numerical standard.) is inconsistent with the CWA 

and the federal water quality standards regulations at 40 CFR § 131.l1(a), because this provision 

allows the Tribe to establish criteria based on natural conditions that do not assure protection of 

the designated human health uses in tribal waters. The level of a naturally occurring pollutant 

does not necessarily protect designated human health uses. Natural levels of a pollutant are 

assumed to protect aquatic life species which naturally occur in these waters. However, 

waterbodies are not the natural habitat for humans and therefore, the same assumptions of 

protectiveness cannot be made with regard to human health uses (e.g., people drinking directly 

from streams, eating fish or shellfish from tribal waters, and recreating in tribal waters). 

Therefore, the tribe has not demonstrated how its approach would protect designated human 

health uses. Additionally, as mentioned previously, the Tribe has not provided EPA with a 

binding procedure for determining natural background conditions as envisioned by EPA’s 

November 1997 policy. 

 

Remedy to Address EPA’s Disapproval 

To address this disapproval, the Tribe could delete the provision as the Tribe’s approved numeric 

criteria are protective of designated uses.  Additionally, the Tribe may use the natural condition 

provision in Section 3, Provision 2 of its water quality standards which states that the “…the 

Department may determine that the natural conditions shall constitute the water quality criteria.”  

In a December 26, 2000 letter from Rudy Peone it was clarified that any natural condition 

criterion will be developed as a site specific criterion that would be submitted to EPA for review 

and approval. 

 

Alternatively, the Tribe could revise the water quality standard to clarify that it applies only to 

aquatic life criteria and adopt into its WQS (directly or by reference) a binding methodology
6
 

that provides a transparent, predictable, repeatable, and scientifically defensible procedure for the 

protection of designated aquatic life uses.  This approach, known as a “performance-based” 

approach, relies on the adoption of a systematic process (i.e., a criterion derivation methodology) 

rather than a specific outcome (i.e., concentration limit for a pollutant) consistent with 40 CFR § 

131.11 and 131.13.  EPA would need to review any such binding methodology that the Tribe 

develops as part of a performance-based approach.  The performance-based approach could be 

used to derive site-specific adjustments to numeric criteria or to translate a narrative criterion 

into quantifiable measures.  When such a performance-based approach is sufficiently detailed 

and has suitable safeguards to ensure predictable, repeatable outcomes, the EPA approval of such 

an approach also serves as approval of the outcomes as well.  Note, however, that one approach 

is likely not suited to derive all pollutant targets and metrics given the breadth of pollutants over 

which the natural condition criterion applies.  Individual methodologies for each pollutant or 

subsets of pollutants with similar sources and cycling would likely be necessary in order to 

ascertain the scientific defensibility of the methodology and the level of protection afforded to 

designated uses as a result of using the methodology. 

 

                                                 
6
 EPA 2000. EPA Review and Approval of State and Tribal Water Quality Standards.  Federal Register: April 27, 2000 

(Volume 65, Number 82); Rules and Regulations; Page 24641-24653. Procedures to identify opportunities by which their 

adoption of criteria, as well as EPA’s approval, can be streamlined. 
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B. EPA Action On Editorial Changes Section 6, Provisions 5 through 9 
 

Minor Editorial Changes made to Provisions 5 through 9 

In addition to the new language added in Provisions (5) through (9) the provisions were re-

numbered.  EPA acknowledges the re-numbering of provisions (5) through (9) as minor editorial 

changes and approves them as non-substantive changes. 

V. Human Health Criteria in Section 6, Table 1 
 

Table 1, below, presents the new and revised human health criteria for “water and organisms” and for 

“organisms only” as well as the revised aquatic life criteria.  All new or revised criteria included in the 

2010 water quality standards adoption are underlined and are expressed as µg/L.   

 

 

 

Compound Carcinogen? 

 Acute 

(a) 

Chronic 

(b) Water &  Organisms  

    Criteria Criteria Organisms Only 

Acenaphthene n     1.97E+01 2.01E+01 

Acrolein n     5.75E+00 5.87E+00 

Acrylonitrile y     4.33E-03 5.00E-03 

Aldrin (e) y 3.0E+00 1.9E-03 1.02E-06 1.02E-06 

Aluminum (pH 6.5 - 9.0) n 7.5E+02 8.7E+01 ----- ----- 

Ammonia, un-ionized (f, g) n 2.4E+04 5.9E+03 ----- ----- 

Anthracene n     7.01E+02 8.09E+02 

Antimony n     5.76E+00 3.24E+01 

Arsenic (h) y 3.4E+02 1.5E+02 9.51E-04 1.05E-03 

Asbestos y     see footnote 1 ----- 

Barium n     1.00E+03 ----- 

Benz(a)anthracene y     3.2E-04 3.7E-04 

Benzene y     2.84E-01 5.37E-01 

Benzidine y     3.82E-06 4.02E-06 

Benzo(a)pyrene y     3.2E-04 3.7E-04 

3,4-Benzo(b)fluoranthene y     3.2E-04 3.7E-04 

Benzo(k)fluoranthene y     3.2E-04 3.7E-04 

alpha BHC y     9.54E-05 9.88E-05 

beta BHC y     3.34E-04 3.46E-04 

gamma BHC (e) y 9.5E-01 8.E-02 4.53E-04 4.69E-04 

Bis(2-chloroethyl) Ether y     6.38E-03 1.07E-02 

Bis(2-chloroisopropyl) 

Ether n     4.56E+02 1.31E+03 

Bis(2-chloromethyl)ether y     7.00E-05 5.84E-04 

Bis(2-ethylhexyl)phthalate y     4.29E-02 4.45E-02 

Bromoform y     1.22E+00 2.73E+00 

Butylbenzyl phthalate n     3.87E+01 3.91E+01 

Cadmium (j) n 3.7E+00 1.0E+00 8.75E+00 ----- 

Carbon tetrachloride y     2.66E-02 3.32E-02 

Chlordane (e) y 2.4E+00 4.3E-03 4.41E-06 4.41E-06 
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Compound Carcinogen? 

 Acute 

(a) 

Chronic 

(b) Water &  Organisms  

    Criteria Criteria Organisms Only 

Chloride   8.6E+05 2.3E+05 ----- ----- 

Chlorine n 1.9E+01 1.1E+01 1.75E+03 ----- 

Chlorobenzene n     1.08E+02 1.57E+02 

Chlorodibromomethane y     1.15E-01 2.57E-01 

Chloroform y     1.58E+00 3.54E+00 

2-Chloronaphthalene n     3.13E+01 3.20E+01 

2-Chlorophenol n     2.92E+00 3.02E+00 

Chlorpyrifos n 8.3E-02 4.1E-02 5.25E+01 ----- 

Chromium (Hex) n 1.5E+01 1.0E+01 5.25E+01 ----- 

Chromium (Tri) n 5.5E+02 7.4E+01 2.63E+04 ----- 

Chrysene y     3.20E-04 3.70E-04 

Copper  n 1.3E+01 9.0E+00 1.21E+01 1.21E+01 

Cyanide n 2.2E+01 5.2E+00 2.88E+02 1.62E+03 

4,4'-DDD y     6.29E-06 6.29E-06 

4,4'-DDE y     4.44E-06 4.44E-06 

4,4'-DDT  y 1.1E+00 1.E-03 4.44E-06 4.44E-06 

Demeton n   1.E-01 ----- ----- 

Dibenz(a,h)anthracene y     3.20E-04 3.70E-04 

Dibutyl phthalate n     8.64E+01 9.09E+01 

1,2-(o)Dichlorobenzene n     1.21E+02 1.31E+02 

1,3-(m)Dichlorobenzene n     1.80E+01 1.95E+01 

1,4-(p)Dichlorobenzene n     1.80E+01 1.95E+01 

3,3-Dichlorobenzidine y     5.68E-04 5.76E-04 

Dichlorobromomethane y     1.56E-01 3.48E-01 

Dichlorodifluoromethane n     1.93E+03 4.32E+03 

1,2-Dichloroethane y     1.53E-01 7.41E-01 

1,2-trans-Dichloroethylene n     2.61E+02 1.02E+03 

1,1-Dichloroethylene y     1.32E-02 2.41E-02 

2,4-Dichlorophenol n     5.36E+00 5.96E+00 

1,2-Dichloropropane n     1.40E-01 2.97E-01 

1,3-Dichloropropylene n     3.72E+00 1.27E+01 

Dieldrin  y 2.4E-01 1.9E-03 1.08E-06 1.08E-06 

Diethyl phthalate n     8.34E+02 8.87E+02 

2,4-Dimethylphenol n     1.64E+01 1.73E+01 

Dimethyl phthalate n     1.99E+04 2.25E+04 

2,4-Dinitrophenol n     2.64E+01 1.08E+02 

2,4-Dinitotoluene y     3.06E-02 6.78E-02 

2,3,7,8-TCDD (Dioxin) y     1.04E-10 1.04E-10 

1,2-Diphenylhydrazine y     3.43E-03 4.06E-03 

alpha Endosulfan  n 2.2E-01 5.6E-02 1.77E+00 1.80E+00 

beta Endosulfan  n 2.2E-01 5.6E-02 1.77E+00 1.80E+00 

Endosulfan sulfate n     1.77E+00 1.80E+00 

Endrin  n 8.6E-02 2.3E-03 6.11E-03 6.12E-03 

Endrin aldehyde n     6.11E-03 6.12E-03 

Ethylbenzene n     1.92E+02 2.16E+02 

Fluoranthene n     2.80E+00 2.81E+00 
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Compound Carcinogen? 

 Acute 

(a) 

Chronic 

(b) Water &  Organisms  

    Criteria Criteria Organisms Only 

Fluorene n     9.35E+01 1.08E+02 

Guthion n   1.0E-02 ----- ----- 

Heptachlor y 0.52e 3.8E-03 1.60E-06 1.61E-06 

Heptachlor epoxide y 0.52e 3.8E-03 7.94E-07 7.94E-07 

Hexachlorobenzene y     5.82E-06 5.82E-06 

Hexachlorobutadiene y     1.40E-01 3.73E-01 

Hexachlorocyclopentadiene n     6.32E+01 1.31E+02 

Hexachloroethane y     6.32E-02 6.65E-02 

Indeno(1,2,3-cd)pyrene y     3.20E-04 3.70E-04 

Iron (1) n     3.00E+02   

Isophorone y     9.46E+00 1.94E+01 

Lead (j) n 6.5E+01 2.5E+00 ----- ----- 

Malathion n   1.E-01 ----- ----- 

Manganese n     ----- ----- 

Mercury (m) n 1.4E+00 1.2E-02 1.1E-03 1.1E-03 

Methoxychlor n   3.E-02 1.65E+00 1.69E+00 

Methyl bromide n     1.35E+01 3.02E+01 

2-Methyl-4,6-Dinitrophenol n     3.12E+00 5.74E+00 

Methylene chloride y     1.95E+00 1.20E+01 

Mirex n   1.E-03 ----- ----- 

Nickel (j) n 4.7E+02 5.2E+01 3.14E+01 3.44E+01 

Nitrobenzene n     5.38E+00 1.40E+01 

N-Nitrosodimethylamine y     3.41E-04 6.10E-02 

N-Nitrosodi-n-propylamine y     2.01E-03 1.02E-02 

N-Nitrosodiphenylamine y     1.17E-01 1.21E-01 

N-Nitrosopyrrolidine y     8.24E-03 7.01E-01 

Parathion n 6.5E-02 1.3E-02 ---- ---- 

PCB Total y 2.0E+00 1.4E-02 1.30E-06 1.30E-06 

Pentachlorobenzene n     3.04E-02 3.05E-02 

Pentachlorophenol (n) y 9.1E+00 5.7E+00 4.32E-02 6.13E-02 

Phenol n     8.06E+03 3.47E+04 

Pyrene n     7.01E+01 8.09E+01 

Selenium (NTSWQS) n 2.0E+01 5.E+00 4.29E+01 8.43E+01 

Silver (j) n 3.4E+00   ----- ----- 

Sulfide - Hydrogen Sulfide n   2.0E+00 ----- ----- 

1,1,2,2-Tetrachloroethane y     4.20E-02 8.09E-02 

Tetrachloroethylene y     5.78E-02 6.65E-02 

Thallium n     4.45E-02 4.62E-02 

Toluene n     1.06E+03 1.51E+03 

Toxaphene y 7.3E-01 2.E-04 5.61E-06 5.62E-06 

Tributyltin n 4.6E-01 6.3E-01 1.73E-03 1.73E-03 

1,2,4-Trichlorobenzene n     6.82E+00 7.10E+00 

1,1,2-Trichloroethane y     1.56E-01 3.15E-01 

Trichloroethylene y     4.22E-01 6.06E-01 

2,4,6-Trichlorophenol y     4.76E-02 4.90E-02 

Vinyl chloride y     8.03E-01 3.98E+00 
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Compound Carcinogen? 

 Acute 

(a) 

Chronic 

(b) Water &  Organisms  

    Criteria Criteria Organisms Only 

Zinc (j) n 1.1E+02 1.0E+02 4.70E+02 5.17E+02 

Footnote 1:  The previously approved criterion was removed from Table 1in the 2010 water quality standards 

revision. 

 

A. Human Health Criteria and Application to Spokane Tribe’s Designated Uses 
 

In the Tribe’s WQS, each water body is assigned to a particular “Class.”  Fresh waters are designated as 

Class AA, Class A, or Lake Class waters.  Each “Class” contains a suite of designated uses.  A 

designated use of Class AA protects waters for: 

 

• Primary contact ceremonial and spiritual  

• Cultural 

• Water supply (domestic, industrial, agricultural) 

• Stock watering 

• Fish and shellfish, including: 

o Salmonid migration, rearing, spawning, and harvesting. 

o Other fish migration rearing, spawning, and harvesting. 

o Clam, and mussel rearing, spawning, and harvesting. 

o Mollusks, crustaceans and other shellfish rearing, spawning, and harvesting 

• Primary contact recreation   

• Commerce and navigation 

 

Class A and Lake Class waters are assigned the same designated uses as Class AA, except for the 

“Clam, mussel rearing, spawning and harvesting” sub-category which is listed under the Fish and 

shellfish designated use. 

 

Additionally, the tribal standards (Section 10) state that waters not specifically identified as Class AA, A 

or Lake Class, shall be designated as Class A.  Therefore, all tribal waters are protected for fish and 

shellfish, including harvesting, domestic water supply and recreation. 

 

Furthermore, Section 6 (Toxic Pollutants), provision 9 of the Tribe’s WQS states: 

 

(9) The criteria in Table 1 shall be applied to all surface waters of the tribe for the protection of 

aquatic life and human health. The concentration for each compound listed in Table 1 is a 

criterion for aquatic life or human health protection…. 

  

Table 1 of Section 6 (Toxic Pollutants) in the Tribes WQS provides the human health and aquatic life 

water quality criteria for toxic pollutants.  The Tribe’s “water + organism” criteria in Table 1 were 

established to limit the pollutant to levels that provide for the safe consumption of drinking water and 

fish.  The “organism only” criteria in Table 1 were established to limit the pollutant to levels that 

provide for the safe consumption of fish and shellfish only; this does not include the consumption of 

water. The human health and aquatic life criteria apply to all surface waters on the reservation. 

For human health protection, EPA recommends that states and tribes apply human health criteria for 

toxics to all waters with designated uses providing for public water supply protection (and therefore a 

potential water consumption exposure route), recreation, and/or aquatic life protection (and therefore a 
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potential fish consumption route).
7
  The Tribe’s approach is consistent with EPA’s recommended 

approach. 

 

The Tribe’s 2010 revised human health criteria for toxic pollutants are developed, for the most part, 

pursuant to methods presented in EPA’s 2000 Human Health Methodology.
8
  This methodology protects 

human health from long-term exposure to toxic pollutants in drinking water and through eating fish 

containing these pollutants. These criteria take into consideration the cancer potency or systemic toxicity 

of a pollutant, the exposure related to surface water exposure and a risk characterization.  The criteria 

calculations for non-carcinogens and carcinogens differ depending upon the exposure scenario for which 

the criteria are derived and are further described below.  

 

EPA reviewed the Tribe’s 2010 revised human health criteria for toxic pollutants to assess whether they 

were consistent with the CWA and its implementing regulations.  EPA’s evaluation focused on whether 

the criteria were consistent with 40 CFR § 131.11(a), which states that criteria must be based on sound 

scientific rationale and contain sufficient parameters or constituents to protect designated uses.  

 

B. Criteria Methodology and Input Variables Used by the Tribe 
 

Pursuant to CWA § 304(a), EPA has published recommended criteria for use by states and tribes in 

adopting and revising criteria.
9
  For human health criteria, the values reflect the “national default” values 

for the risk assessment parameters provided in the 2000 Human Health Methodology, the reference dose 

values (RfD) contained in EPA’s Integrated Risk Information System
10

 (IRIS) at the time of publication, 

and the use of bioconcentration factors (BCFs) as opposed to site-specific bioaccumulations factors 

(BAFs).
11

  While the 2000 Human Health Methodology provides national default values, it also provides 

necessary guidance to adjust criteria to reflect local conditions and encourages states and tribes to use 

the guidance to appropriately reflect local conditions and/or protect identifiable subpopulations.
12

  The 

Tribe revised and adopted human health criteria that were derived, for the most part, using EPA’s 2000 

Human Health Methodology as well as local fish consumption and drinking water intake rates. 

 

The risk assessment-based procedures EPA puts forth in the 2000 Human Health Methodology are 

                                                 
7
 EPA 1994. Water Quality Standards Handbook.  U.S. Environmental Protection Agency, Office of Water, Washington, 

D.C., EPA-823-B-94-005a. August 1994. 
8
 EPA. 2000. Methodology for Deriving Ambient Water Quality Criteria for the Protection of Human Health. U.S. 

Environmental Protection Agency, Office of Water, Washington, D.C.  EPA 822-B-00-004 
9
 EPA National Recommend Ambient Water Quality Criteria for the Protection of Aquatic Life and Human Health.  

Published pursuant to section 304(a) of the CWA.  Available at: 

http://www.epa.gov/waterscience/criteria/wqctable/index.html.  
10

 IRIS is a human health assessment program that evaluates information on health effects that may result from exposure to 

environmental contaminants.  Through the IRIS program EPA provides the highest quality science-based human health 

assessments to support the Agency’s regulatory activities. 
11

 The 2000 Human Health Methodology recommends the use of national BAFs in the calculation of ambient water quality 

criteria.  However, EPA has only provided guidance on the calculation of national BAFs; BAFs have not been calculated for 

individual pollutants.  EPA uses BCFs in their nationally recommended criteria.  States and Tribes have the option to use 

these BCFs or to calculate BAFs using EPA guidance documents.  Development of BAFs is time and resource intensive and 

BAFs can vary from site to site. Thus it is difficult to develop BAFs on a national or statewide scale.  Therefore, until BAFs 

are developed, EPA’s national 304(a) human health recommendations continue to be based on the use of BCFs which reflect 

the uptake and retention of a pollutant by an aquatic organism from water alone (as opposed to a BAF which reflects the 

uptake of a pollutant from all sources [e.g., ingestion, sediment]). 
12

 EPA. 2000. Methodology for Deriving Ambient Water Quality Criteria for the Protection of Human Health. U.S. 

Environmental Protection Agency, Office of Water, Washington, D.C.  EPA 822-B-00-004. Pages iii, 1-11. 
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specific to whether the endpoint is cancer or non-cancer.  When using cancer as the critical risk 

assessment endpoint, the criteria are presented as a range of concentrations associated with specified 

incremental lifetime risk levels.
13

  The following briefly provides the key features of each procedure. A 

simplified version of this equation is provided in Figure 1 below.   

 

Figure 1. Simplified version of the equation used by the Tribe in deriving the human health criteria for 

carcinogens. 

 

 

 

 

 

 

 

 

 

 

 

 

*Note that criteria calculations for organism only criteria are not shown and can be derived by removing the drinking water 

intake (DI) term. 

 

When using noncancer effects as the critical endpoint, the criteria reflect an assessment of a “no-effect” 

level.  Criteria for non-carcinogenic pollutants are calculated through an equation that relies on 

pollutant-specific and general risk-assessment values for each parameter.  A simplified version of this 

equation is provided in Figure 2 below. 

 

                                                 
13

 EPA’s methodology recognizes that states and tribes have the flexibility to adopt human health criteria within a risk level 

range of 1 X 10
-6

 to 1 X 10
-5

 as long as highly exposed populations would be protected at a minimum of 1X 10
-4

 risk level 

(i.e., there is a 1:10,000 risk of getting cancer). 

AWQC =    ___(Risk Level •  BW)____               

   [CSF • (DI + (FCR • BAF))] 
where:  

 AWQC  =  Ambient Water Quality Criterion (milligrams per liter) 

 Risk Level =  Risk level (unitless) 

 CSF  = Cancer slope factor (milligrams per kilogram per day) 

 BW  = Human body weight (kilograms) 

 DI  = Drinking water intake (liters per day) 

 FCR  = Fish Consumption Rate (kilograms per day) 

 BAF  = Bioaccumulation factor (liters per kilogram) 
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Figure 2. Simplified version of the equation used by the Tribe in deriving the human health criteria for 

non-carcinogens. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

*Note that criteria calculations for organism only criteria are not shown and can be derived by removing the drinking water 

intake (DI) term. 

 

The Tribe’s new and revised criteria were derived using the following input variables: 

 

RfD: Most of values the Tribe used were values recommended by EPA in the 2002 and 2003 

CWA § 304(a) criteria recommendations.
14, 15

   Alternative values used by the Tribe will be 

discussed in more detail when EPA reviews specific human health criteria. 

 

RSC: Most of the values the Tribe used were values recommended by EPA in the 2002 and 

2003 CWA § 304(a) criteria recommendations.
16, 17

   Alternative values used by the Tribe will be 

discussed in more detail when EPA reviews specific human health criteria. 

 

BW: 70 kilograms
18

  (value recommended by EPA). 

  

DI: 4 liters per day (value reflects a subsistence lifestyle; EPA’s review of the tribal value is 

presented below in section C).   

  

                                                 
14

 See: EPA. 2002.  National Recommended Water Quality Criteria 2002 – Human Health Criteria Calculation Matrix.  U.S. 

Environmental Protection Agency, Office of Water, Washington, D.C.  EPA 822-R-02-012.  Available at: 

http://www.epa.gov/waterscience/criteria/wqctable/hh_calc_matrix.pdf. 
15

 See: EPA. 2003.  National Recommended Water Quality Criteria for the Protection of Human Health.  U.S. 

Environmental Protection Agency, Office of Water, Washington, D.C.  Federal Register, Volume: 68, Issue: 250, Page: 

75507 (68 FR 75507), December 31, 2003.  Available at: http://www.epa.gov/fedrgstr/EPA-WATER/2003/December/Day-

31/w32211.htm. 
16

 See: EPA. 2002.  National Recommended Water Quality Criteria 2002 – Human Health Criteria Calculation Matrix.  U.S. 

Environmental Protection Agency, Office of Water, Washington, D.C.  EPA 822-R-02-012.  Available at: 

http://www.epa.gov/waterscience/criteria/wqctable/hh_calc_matrix.pdf. 
17

 See: EPA. 2003.  National Recommended Water Quality Criteria for the Protection of Human Health.  U.S. Environmental 

Protection Agency, Office of Water, Washington, D.C.  Federal Register, Volume: 68, Issue: 250, Page: 75507 (68 FR 

75507), December 31, 2003.  Available at: http://www.epa.gov/fedrgstr/EPA-WATER/2003/December/Day-31/w32211.htm. 
18

 EPA. 2000. Methodology for Deriving Ambient Water Quality Criteria for the Protection of Human Health. U.S. 

Environmental Protection Agency, Office of Water, Washington, D.C.  EPA 822-B-00-004. Pages 4-18 to 4-19. 

AWQC =   RfD • RSC •             (BW)________               

                [DI + (FCR • BAF)] 
where:  

 AWQC  =  Ambient Water Quality Criterion (milligrams per liter) 

 RfD  =  Reference dose for noncancer effects (milligrams per  

    kilogram per day) 

 RSC  = Relative source contribution factor to account for non- 

    water sources of exposure (unit less) 

 BW  = Human body weight (kilograms) 

 DI  = Drinking water intake (liters per day) 

 FCR  = Fish Consumption Rate (kilograms per day) 

 BAF  = Bioaccumulation factor (liters per kilogram) 
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FCR: 865 grams per day (value reflects a subsistence lifestyle; EPA’s review of the tribal value 

is presented below in section C).   

 

BAF:  Most of the values the Tribe used were values recommended by EPA in the 2002 and 

2003 CWA § 304(a) criteria recommendations.  Alternative values used by the Tribe will be 

discussed in more detail when EPA reviews specific human health criteria.   

 

Cancer risk level:  1 x 10
-6

 (value recommended by EPA) 

  

CSF: values provide in EPA’s Integrated Risk Information System (IRIS). 

 

Further information regarding each of these variables is available in EPA’s 2000 Human Health 

Methodology. 

 

C. EPA’s Review of Fish Consumption Rate and Drinking Water Intake  
 

As described above, the Tribe calculated its human health criteria using several exposure and risk 

variables, and determined a risk level it deemed acceptable while still protecting the use – in this case, 

the level of protection provided to consumers of organisms and water taken from the tribal waters to 

which the criteria apply.   

 

The regulations at 40 CFR § 131.11(a) provide that new or revised criteria “must be based on sound 

scientific rationale and must contain sufficient parameters or constituents to protect designated uses.”  

However, at the same time, EPA may not disapprove water quality criteria that are more stringent than 

EPA’s CWA section 304(a) criteria solely on the grounds that the proposed criteria are too stringent.
19

  

While all criteria must be “developed based on scientifically defensible methods,” a state or tribe need 

not justify its policy decision to develop criteria based on stated goals that differ from those underlying 

EPA’s 304(a) recommendations and that, therefore, result in the calculation of more stringent criteria 

values.
20

 

 

Thus, for the Tribe’s criteria that are more stringent than the 304(a) recommendations, EPA evaluated 

the criteria under the CWA as follows: 

   

• First, EPA acknowledged the Tribe’s decision to ensure that its water quality is sufficient to 

support traditional subsistence practices.  Specifically, EPA acknowledged that the selection of 

the objective to be protected by the criterion is a question of Spokane tribal policy.  More 

generally, EPA noted that the CWA does not require a state or tribe to justify its decision to 

protect a particular use by establishing that a sufficient number of persons will participate in that 

use.  Neither did the Tribe purport to justify its policy objectives by reference to the number of 

persons who currently rely on tribal waters for subsistence purposes. 

• Second, EPA evaluated the scientific defensibility of the assumptions and methodology the Tribe 

used in deriving criteria to protect its water quality goals, including the derivation of fish 

                                                 
19

 EPA’s established  interpretation of its regulations reflects that they must be understood consistent with the statutory limits 

on EPA’s review authority under the CWA.  See 56 FR 64885-6 (1991) (recognizing, in light of CWA § 510, that EPA “may 

not disapprove either Tribal or State standards solely on the grounds that the standard is too stringent”). 
20

 Id.   
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consumption and drinking water rates characteristic of the Spokane Tribe’s subsistence 

traditions.   

• Third, EPA evaluated whether the Tribe’s criteria are sufficient to protect not only 304(a) 

fishable/swimmable goals, but also the Tribe’s goal that tribal water quality be sufficient to 

support the traditional subsistence lifestyle. 

 

As stated above, the Tribe generally relied on EPA’s 2000 Human Health Methodology to derive human 

health criteria.  The Tribe applied that methodology using EPA recommended default values, except for 

the specific variables for the specific pollutants discussed in Section V.D.3, 4 and 5 (below). 

 

The 2000 Human Health Methodology allows states and tribes flexibility by providing scientifically 

valid options for developing criteria based on local or regional fish consumption rates.  The 2000 

Human Health Methodology suggests the following preference hierarchy for the data to be used in 

determining fish consumption rates:  (1) local data, (2) data reflecting similar geography/population 

groups, (3) data from national surveys, and (4) EPA’s default intake rates. 

 

Traditional Lifestyle Studies 
To implement its policy choice to develop water quality standards that protect traditional subsistence 

practices, the Tribe determined fish and drinking water consumption rates corresponding to traditional 

diet and cultural practices specific to the Spokane Reservation, using sources that were summarized as 

part of an exposure assessment,
21

 as confirmed by traditional knowledge obtained from tribal members. 

 

According to those sources, the Reservation is located at the confluence of the Spokane and Columbia 

Rivers.  It is an arid region that is fairly pristine and undeveloped.  It currently provides enough 

resources for some members to continue a traditional subsistence dietary lifestyle, and for all members 

to obtain traditional foods.  The traditional lifestyle is governed by the seasons.  Hunting, fishing, and 

gathering support nutritional, cultural, spiritual, and medicinal needs of the tribal members.  Among 

families engaged in a subsistence lifestyle, the family members work in the field on a regular basis to 

keep the extended family unit stocked with a wide variety of plants and wildlife.  While in the field, a 

subsistence consumer lives off the land by consuming surface and spring water, fish, wild plants and 

wildlife.  In addition to time spent in hunting, fishing, or gathering, time is spent cleaning, processing, 

and preserving hides, drying vegetal food or medicines, and making a wide variety of items.  A 

subsistence lifestyle (except for infants) involves participating in daily sweat lodge throughout the year.  

Based on these activities, the caloric needs of a tribal member range from 2,000 to 4,000 kilocalories 

(kcal) per day for adult males, depending on the level of activity, with 2,500 to 3,000 kcal representing a 

moderately active traditional outdoor lifestyle for tribal members.   

 

Tribal Fish Consumption Rate 

The Tribe uses a fish consumption rate of 865 g/d.  The article by Harper et al. reviewed studies of the 

mid-Columbia River Indians and found that the original Spokane diet was based on salmon and included 

large and small game, roots, berries, and other plants.  One study indicated that traditionally, 45% of the 

native Columbia Plateau dietary calories came from fish and game, with higher estimates for upriver 

tribes such as the Spokane Tribe.
22

  Another study found that the most robust estimate of the salmon 

                                                 
21

 Harper, B.L., Flett B., Harris S., Abeyta C., Kirschner F. 2002.  TheSpokane Tribe’s Multipathway Subsistence Exposure 

Scenario and Screening Level RME.  Society for Risk analysis, Risk Analysis Vol. 22. No. 3. 
22

 Hunne, E.S. 1990.  Nch’i-Wana, The Big River: Mid-Columbia Indians and Their Land.  Seattle, WA: University of 

Washington Press. 
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intake by the Spokane Tribe was the “Walker estimate” of approximately 1,200 pounds per year,
23

 

which translates to approximately 1,492 g/d.
24 

 The Harper article concluded that this consumption rate 

would translate to 2,566 kcal/day from consumption of fish in estuaries (prior to migration).
25

  The 

Harper article stated that the caloric content of salmon was reduced by about 1/3 after migrating to the 

Spokane area, resulting in approximately 1,600 kcal/day from fish (2,566 X 0.64). 

 

The Harper article next sought to estimate an appropriate high fish diet for a tribal member practicing a 

traditional lifestyle today, as opposed to the estimate of historical consumption discussed above.  The 

authors assumed that approximately 80 percent of a traditional diet today would be similar to a historical 

native diet.  Based on this assumption caloric intake from fish would be approximately 1,300 kcal/d (0.8 

× 1,600 kcal/day).
26

  Furthermore, due to the construction of the Grand Coulee Dam, the anadromous 

fish runs have been destroyed, so there has been a shift in diet to Kokanee (land-locked sockeye 

salmon), Dolly varden, rainbow trout, whitefish, mussels, crayfish, and other species.  The authors 

assumed a caloric content for sockeye salmon of 400 kcal/275 g.  This would translate into a fish 

consumption rate of approximately 890 g/d, in order to maintain the caloric intake characteristic of a 

traditional subsistence lifestyle, given the fish currently available (1,300 kcal/d  ×  275g/400kcal).   

 

Based on all of the above factors, as well as interviews with tribal members, Harper et al. estimated that 

a fish consumption rate of 885 g/d would be the realistic high fish consumption rate for the Spokane 

Tribe.  The Tribe’s proposed criteria are based on a fish consumption rate of 865 g/d, which is slightly 

lower than this estimated “high” rate, and well within the accuracy of the estimation methodology. 

 

Tribal Drinking Water 

The Tribe’s criteria are also based on a drinking water intake rate of 4 L/d.  The drinking water intake 

rate (DI) for the Confederated Tribes of the Umatilla Indian Reservation (CTUIR), 3 L/d for adults, was 

used as a starting point to determine the drinking water intake rate for the Spokane Tribe since the 

CTUIR reservation is also located in an arid region, and the DI was based on the water intake needs of a 

person engaged in the traditional lifestyle.
27

  The CTUIR rate estimates an average intake rate based on 

interviews with CTUIR tribal members.  The CTUIR intake rate is based on using 1L of water 

consumed at the home, 1L of water consumed from home to worksite, and 1L of water  consumed at the 

worksite (i.e., field where tribal member live off the land and consume surface and spring water).  In 

addition to the above activities, the traditional lifestyle for a Spokane Tribal member includes daily use 

of a sweat lodge for several hours.  The Harper article estimated that an additional 1 L of water is 

needed to re-hydrate after using the sweat lodge, resulting in the assumed intake rate of 4 L/day.   

 

SUMMARY 

As discussed above, the Tribe’s estimates of the fish consumption and water intake rates for a traditional 

subsistence lifestyle were based on (1) open peer-reviewed literature, (2) ethnographic documents and 

reports concerning traditional lifestyles and practices, and (3) confirmatory statements from tribally 

                                                 
23

 Scholz, A, O’Laughlin, K., Geist, D., Peone, D., Uehara, J., Fileds, L., Kleist, T., Zozaya, I., Peone, T., and Teesatuskie, 

K., 1985. Compilation of Information on Sal mon and Steelhead Total Run Size, Catch, and Hydropower Related Losses in 

the Upper Columbia River Basin, Above Grand Coulee Dam.  Fisheries Technical Report No. 2., Upper Columbian United 

Tribes Fisheries Center. Cheney, WA:Eastern Washington University Department of Biology. 
24

 1,200 lb/yr X 454 g/lb ÷ 365.24 days/yr. 
25

 Harper et al., p 518. 
26

 The authors also tried to approximate the historic dietary balance which found that approximately 45% of caloric intake 

was from fish, and concluded that, based on a calorie intake of 2,500 to 3,000 kcal/day, this provided further support for a 

fish consumption intake rate of approximately 1,300 kcal/d. 
27

 Harris, S.G. and Harper, B.L. 1997.  A native American Exposure Scenario.  Risk Analysis, 17: 789 – 785. 
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recognized cultural experts whose expertise derives from their traditional environmental knowledge.  

EPA concludes the FCR used by the tribe corresponds to obtaining approximately 2,000 to 4,000 

kcal/day under subsistence conditions, around tribal lands.  EPA also concludes that this estimate of 

caloric input could correspond to physiological needs while undertaking the subsistence lifestyle 

described.  Finally, historical and ethnographic reports corroborate that the subsistence lifestyle 

described accurately corresponds to the traditional practices of the Spokane Tribe.  EPA also believes a 

drinking water intake of 4L/d could be representative of the subsistence lifestyle in an arid environment 

with daily sweat lodge use. 
 

D. EPA Action on New and Revised Human Health Criteria 
 

1.  EPA Approval Action on 160 Revised Human Health Criteria 

 

The Tribe has developed and adopted 160 human health criteria using EPA’s 2000 Human Health 

methodology, a fish consumption rate of 865 g/d, a drinking water intake of 4 L/d, and values for RfD, 

RSC, BW, BAF, CSF and risk level that are consistent with the default values that EPA utilized in 

deriving its national CWA § 304(a) human health criteria guidance values.  The following table contains 

the 160 human health criteria: 

 

Table 1: Human Health Criteria for Toxics (µg/L) 
Compound Carcinogen? Water &  Organisms  

   Organisms Only 

Acenaphthene n 1.97E+01 2.01E+01 

Acrolein n 5.75E+00 5.87E+00 

Acrylonitrile n 4.33E-03 5.00E-03 

Aldrin (e) y 1.02E-06 1.02E-06 

Anthracene n 7.01E+02 8.09E+02 

Arsenic (h) n 9.51E-04 1.05E-03 

Benz(a)anthracene y 3.2E-04 3.7E-04 

Benzene y 2.84E-01 5.37E-01 

Benzidine y 3.82E-06 4.02E-06 

Benzo(a)pyrene y 3.2E-04 3.7E-04 

3,4-Benzo(b)fluoranthene y 3.2E-04 3.7E-04 

Benzo(k)fluoranthene y 3.2E-04 3.7E-04 

alpha BHC y 9.54E-05 9.88E-05 

beta BHC y 3.34E-04 3.46E-04 

Bis(2-chloroethyl) Ether y 6.38E-03 1.07E-02 

Bis(2-chloroisopropyl) Ether n 4.56E+02 1.31E+03 

Bis(2-chloromethyl)ether y 7.00E-05 5.84E-04 

Bis(2-ethylhexyl)phthalate y 4.29E-02 4.45E-02 

Bromoform y 1.22E+00 2.73E+00 

Butylbenzyl phthalate n 3.87E+01 3.91E+01 

Carbon tetrachloride y 2.66E-02 3.32E-02 

Chlorodibromomethane y 1.15E-01 2.57E-01 

Chloroform y 1.58E+00 3.54E+00 

2-Chloronaphthalene n 3.13E+01 3.20E+01 

2-Chlorophenol n 2.92E+00 3.02E+00 
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Compound Carcinogen? Water &  Organisms  

   Organisms Only 

Chrysene y 3.20E-04 3.70E-04 

4,4'-DDD y 6.29E-06 6.29E-06 

4,4'-DDE y 4.44E-06 4.44E-06 

4,4'-DDT  y 4.44E-06 4.44E-06 

Dibenz(a,h)anthracene y 3.20E-04 3.70E-04 

Dibutyl phthalate n 8.64E+01 9.09E+01 

1,3-(m)Dichlorobenzene n 1.80E+01 1.95E+01 

3,3-Dichlorobenzidine y 5.68E-04 5.76E-04 

Dichlorobromomethane y 1.56E-01 3.48E-01 

1,2-Dichloroethane y 1.53E-01 7.41E-01 

2,4-Dichlorophenol n 5.36E+00 5.96E+00 

1,2-Dichloropropane n 1.40E-01 2.97E-01 

Dieldrin (e) y 1.08E-06 1.08E-06 

Diethyl phthalate n 8.34E+02 8.87E+02 

2,4-Dimethylphenol n 1.64E+01 1.73E+01 

Dimethyl phthalate n 1.99E+04 2.25E+04 

2,4-Dinitrophenol n 2.64E+01 1.08E+02 

2,4-Dinitotoluene y 3.06E-02 6.78E-02 

2,3,7,8-TCDD (Dioxin) y 1.04E-10 1.04E-10 

1,2-Diphenylhydrazine y 3.43E-03 4.06E-03 

alpha Endosulfan  n 1.77E+00 1.80E+00 

beta Endosulfan  n 1.77E+00 1.80E+00 

Endosulfan sulfate n 1.77E+00 1.80E+00 

Endrin aldehyde n 6.11E-03 6.12E-03 

Fluoranthene n 2.80E+00 2.81E+00 

Fluorene n 9.35E+01 1.08E+02 

Heptachlor y 1.60E-06 1.61E-06 

Heptachlor epoxide y 7.94E-07 7.94E-07 

Hexachlorobenzene y 5.82E-06 5.82E-06 

Hexachlorobutadiene y 1.40E-01 3.73E-01 

Hexachloroethane y 6.32E-02 6.65E-02 

Indeno(1,2,3-cd)pyrene y 3.20E-04 3.70E-04 

Isophorone y 9.46E+00 1.94E+01 

Methyl bromide n 1.35E+01 3.02E+01 

2-Methyl-4,6-Dinitrophenol n 3.12E+00 5.74E+00 

Methylene chloride y 1.95E+00 1.20E+01 

Nickel  n 3.14E+01 3.44E+01 

Nitrobenzene n 5.38E+00 1.40E+01 

N-Nitrosodimethylamine y 3.41E-04 6.10E-02 

N-Nitrosodi-n-propylamine y 2.01E-03 1.02E-02 

N-Nitrosodiphenylamine y 1.17E-01 1.21E-01 

N-Nitrosopyrrolidine y 8.24E-03 7.01E-01 

PCB Total y 1.30E-06 1.30E-06 

Pentachlorobenzene n 3.04E-02 3.05E-02 

Pentachlorophenol  y 4.32E-02 6.13E-02 

Phenol n 8.06E+03 3.47E+04 

Pyrene n 7.01E+01 8.09E+01 
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Compound Carcinogen? Water &  Organisms  

   Organisms Only 

Selenium (NTSWQS) n 4.29E+01 8.43E+01 

1,1,2,2-Tetrachloroethane y 4.20E-02 8.09E-02 

Tetrachloroethylene y 5.78E-02 6.65E-02 

Toxaphene y 5.61E-06 5.62E-06 

1,1,2-Trichloroethane y 1.56E-01 3.15E-01 

Trichloroethylene y 4.22E-01 6.06E-01 

2,4,6-Trichlorophenol y 4.76E-02 4.90E-02 

Zinc  n 4.70E+02 5.17E+02 

 

EPA Action 

In accordance with its CWA, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA approves the Tribe’s 

revised human health toxic criteria for the 160 human health criteria listed in Table 1 above.   

 

EPA Rationale  
EPA’s WQS regulations at 40 CFR Part 131 require that criteria protect the designated uses. As noted 

previously, the Tribe’s human health criteria apply to all waters on the reservation, including those 

protected for fishing, water supply, and recreation uses and, thus, must be established at a level that will 

protect those uses. Therefore, EPA must evaluate whether the criteria protect the Tribe’s human health 

uses.  

 

EPA’s 2000 Human Health Methodology provides guidance for deriving human health criteria for toxic 

pollutants.  For each variable used in the criteria calculation, EPA provides a “national default value” 

and guidance on specific adjustments that may be necessary to reflect local conditions and/or protect 

identifiable subpopulations.  As part of evaluating whether the Tribe’s criteria protect the designated 

uses, EPA looked at the input values used by the Tribe and whether there was Tribal-specific 

information relative to each value that should be considered in the review.  When calculating the criteria 

in Table 1, the Tribe used EPA’s national default values for all inputs except the FCR and DI.  As 

discussed above, EPA has found that the Tribe has appropriately considered local and regional data, 

(relevant to an objective that was within the Tribe’s policy discretion to protect) when selecting input 

variables for the FCR and DI.   

 

The 2000 Methodology document provides an extensive technical basis and justification as to how 

EPA’s recommended human health criteria and methodology adequately protect human health uses. The 

Tribe’s  human health criteria identified in Table 1 were developed consistent with these 

recommendations, therefore, EPA has determined that these criteria protect human health uses in 

accordance with 40 CFR § 131.11(a)(1). 

 

In any future updates the Tribe makes to its human health criteria, EPA recommends the Tribe consider 

using an RSC value of 0.2, or an appropriate alternative up to 0.8, rather than 1 when calculating non-

carcinogen criteria. 

2. EPA Disapproval of  the Deletion of Asbestos Human Health Criterion  

 

In 2003, the Tribe adopted an asbestos criterion (7 MFL) for the protection of human health into Table 1 

of their water quality standards.  The water quality standards specifically state that the criteria in Table 1 

are for the protection of human health.  Additionally, the Tribe adopted the same asbestos criterion 

(7 MF/L) into Table 2 of their water quality standards for the protection of primary contact ceremonial 
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uses.  Many of the criteria in Table 2 are higher than the concentrations necessary to protect human 

health so it is not clear that the criteria in Table 2 were established to protect human health.  In the 2010 

water quality standards revision, the Tribe removed the water and organisms human health criterion for 

asbestos (7 MF/L) from Section 6, Table 1 of their water quality standards. However, the asbestos 

criterion in Table 2 was retained. 

 

EPA Action   

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA disapproves 

the Tribe’s removal of the water and organisms human health toxic criteria for asbestos from Table 1 of 

the Tribe’s water quality standards. 

 

EPA Rationale 

As discussed previously, for human health protection, EPA recommends that states and tribes apply 

human health criteria for toxics to all waters with designated uses providing for public water supply 

protection (and therefore a potential water consumption exposure route), recreation, and/or aquatic life 

protection (and therefore a potential fish consumption route).  Asbestos is a priority pollutant and EPA’s 

304(a) recommendation for the protection of human health (water and organisms) is 7 MF/L.  

While the Tribe has retained an asbestos criterion in Table 2, it is not clear that Table 2 criteria are 

intended to protect human health or aquatic life.  Given the lack of clarity of the intended level of 

protection in Table 2, EPA does not view this Table as providing the same level of protection for human 

health as Table 1. 

 

The Tribe has not provided any rationale to show that removing the asbestos criterion from Table 1will 

still result in the protection of human health; therefore, EPA is disapproving the removal of the human 

health (water and organism) asbestos criterion from Table 1.   

 

Remedy to Address EPA Disapproval 

To address this disapproval, the Tribe must adopt human health criteria that are based on a sound 

scientific rationale and protect human health uses.  There are several means by which the Tribe may 

potentially accomplish this objective. They include: 

 

• Adopt EPA’s 304(a) recommendation for human health (water and organisms) of 7 MF/L into   

Table 1. 

• Provide a sound scientific rationale to establish that an asbestos criterion is not necessary for the 

protection of human health uses. 

• Develop an alternative human health criterion for the consumption of water and organisms and 

provide a sound scientific justification to establish that it is protective of human health uses. 

 

3. EPA Disapproval Action for Dichlorodiflouromethane Human Health Criteria 

 

The Tribe revised their human health criteria for dichlorodifluoromethane to the following: 

 

        Table 2. Human Health for Toxic Pollutants (µg/L) 

Compound Carcinogen? Water &  Organisms  

    Organisms Only 

Dichlorodiflouromethane n 1.93E+03 4.32E+03 
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EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA disapproves 

the Tribe’s revised human health toxic criteria for the dichlorodifluoromethane human health criteria 

listed in Table 2 above. 

   

EPA Rationale  

EPA’s WQS regulations at 40 CFR Part 131 require that criteria protect the designated uses. As noted 

previously, the Tribe’s human health criteria apply to all waters on the reservation, including those 

protected for fishing, water supply and recreational uses and thus must be established at a level that will 

protect those uses. Therefore, EPA must evaluate whether the criteria protect the Tribe’s human health 

uses.  

 

The Tribe used EPA’s 2000 Human Health Methodology to develop the human health criteria for 

dichlorodifluoromethane.  As part of evaluating whether the Tribe’s criteria protect the designated uses, 

EPA looked at the input values used by the Tribe and whether there was adequate scientific information 

to support the use of each value.   

 

For dichlorodifluoromethane the Tribe used the equations for non-carcinogens to develop the human 

health criteria.  The following variables were used: 

 

RfD = 0.2 mg/kg/d  RSC = 1  BW = 70 kg 

DI = 4 L/d   FCR = 865 g/d BAF = 3.75 L/kg 

 

The values the Tribe used for RfD, BW, DI, FCR are consistent with EPA recommendations.   

The Tribe has not provided any scientific information to support the use of the non-carcinogen 

equations, or for the values used for the BAF or RSC.  Additionally, in EPA’s Ambient Water Quality 

for Halomethanes (EPA 440/5-80-051, October 1980) dichlorodifluoromethane was treated as a 

carcinogen. 

  

Criteria must be based on sound scientific rationale and contain sufficient parameters or constituents to 

protect designated uses.  The Tribe has not provided supporting documentation to show that the values 

used for the RSC and BAF are based on sound science and will be protective of human health or if using 

the non-carcinogen equation is appropriate.  Therefore, EPA is disapproving the human health criteria 

for dichlorodifluoromethane.  

 

Remedies to Address EPA's Disapproval 

To address this disapproval, the Tribe must adopt human health criteria that are based on a sound 

scientific rationale and protect human health uses.  There are several means by which the Tribe may 

potentially accomplish this objective. They include: 

 

• EPA has not developed human health criteria for dichlorodifluoromethane using the 2000 Human 

Health Methodology.  For a pollutant for which EPA has published a recommended Section 304(a) 

water quality criterion based on the 1980 Methodology and for which EPA has not promulgated a 

Maximum Contaminant Level Goal
28

 (MCLG), EPA recognizes the current Section 304(a) water 

                                                 
28

 The MCLG is the level of a contaminant in drinking water below which there is no known or expected risk to health.  EPA 

does not recommend using MCLs which are set as close to MCLGs as feasible using the best available treatment technology 

and taking cost into consideration. 
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quality criterion (see 65 FR 66450).  Therefore, the Tribe may use EPA’s 1980 human health criteria 

developed in October 1980 (Ambient Water Quality Criteria for Halomethanes, EPA 440/5-80-051).   

• Resubmit the previously adopted human health criteria with a sound scientific rationale to establish 

that the use of the non carcinogen equation and the application of the input values are protective of 

human health uses.   

 

 

4. EPA Disapproval Action for Mercury Human Health Criteria 

 

The Tribe revised their human health criteria for mercury to the following: 

 

        Table 3. Human Health for Toxic Pollutants (µg/L) 

Compound Carcinogen? Water &  Organisms  

    Organisms Only 

Mercury n 1.1E-03 1.1E-03 

 

EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA disapproves 

the Tribe’s revised human health toxic criteria for mercury listed in Table 3 above.   

 

EPA Rationale  

EPA’s WQS regulations at 40 CFR Part 131 require that criteria protect the designated uses. As noted 

previously, the Tribe’s human health criteria apply to all waters on the reservation, including those 

protected for fishing, water supply and recreational uses and thus must be established at a level that will 

protect those uses. Therefore, EPA must evaluate whether the criteria protect the Tribe’s human health 

uses.  

 

The Tribe used EPA’s 2000 Human Health Methodology to develop the human health criteria for 

mercury.  As part of evaluating whether the Tribe’s criteria protect the designated uses, EPA looked at 

the input values used by the Tribe and whether there was adequate scientific information to support the 

use of each value.   

 

For mercury, the Tribe used the equations for non-carcinogens to develop the human health criteria.  The 

following variables were used: 

 

RfD = 0.0001 mg/kg/d RSC = 1  BW = 70 kg 

DI = 4 L/d   FCR = 865 g/d BAF = 7343 L/kg 

 

The values the Tribe used for RfD, BW, DI, FCR are consistent with EPA recommendations.   

 

The BAF value is the Practical Bioconcentration Factor (PBCF, weighted average) used to develop 

human health criteria for mercury in California waters (see 62 FR 42179).
29

  The value used is based on 

a weighted average of the amount of fish eaten from fresh waters, estuarine-coastal waters, and open 

oceans. 

                                                 
29

 The PCBFs were derived in 1980 and are: 5500 for fresh water, 3765 for estuarine-coastal waters, and 9000 for open 

oceans (see pages C-100-1 of Ambient Water Quality Criteria for Mercury (EPA 440/5-80-058)).  A weighted average is 

calculated to take into account the average consumption from the three waters. 
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EPA’s current 304(a) guidance recommends methylmercury be expressed as a fish tissue concentration.  

It was calculated using the criterion equation in the 2000 Human Health Methodology.  The equation 

was rearranged to result in a protective concentration in fish tissue rather than water (see Water Quality 

Criterion for the Protection of Human Health: Methylmercury, EPA-823-R-01-001, January 2001). 

 

The Tribe may adopt a water column number for mercury, however, the criteria must be based on sound 

scientific rationale and contain sufficient parameters or constituents to protect designated uses.  The 

Tribe’s submission lacked supporting documentation to show that the values used for the RSC and BCF 

are based on sound science and will be protective of human health.  For example, the Tribe has not 

provided information to show that the PBCF on tribal land is similar to that of California.  Therefore, 

EPA is disapproving the human health criteria for mercury.  

 

 

Remedies to Address EPA's Disapproval 

To address this disapproval, the Tribe must adopt human health criteria that are based on a sound 

scientific rationale and protect human health uses.  There are several means by which the Tribe may 

potentially accomplish this objective. They include: 

 

• EPA used the 2000 Human Health Methodology to develop a 304(a) criterion for methylmercury 

and expressed the criterion as a fish tissue value (mg/kg).  The Tribe may adopt EPA’s current 

304(a) recommendation for methylmercury fish tissue (as modified by the Tribal fish consumption 

rate), and implement it without water column translation; or adopt a water column concentration, 

using the translation methodologies outlined in section 3.1.3.1 of EPA’s Guidance for Implementing 

the January 2001 Methylmercury Water Quality Criterion (EPA 823-R-10-001, April 2010); or use a 

combination of the above two approaches.  For example, the Tribe could adopt a fish tissue criterion 

and implement it without water column translation in some waters and with water column translation 

in other waters.   

 

Site specific data for translating the fish tissue criterion to water column concentration, where 

needed, will take time to collect. Therefore, the Tribe should consider retaining their existing water 

column criteria (or adopting an updated water column criterion which reflects their new fish 

consumption rate), on a temporary basis, particularly for waters where there is a relatively high 

direct water input of mercury.  In such a case where the tribe has retained the existing water column 

criteria, permits include both a limit based on the numeric water column criterion and other 

requirements based on the fish tissue criterion (see Chapter 7 of EPA’s Guidance for Implementing 

the January 2001 Methylmercury Water Quality Criterion).  

 

• Resubmit the previously adopted human health criteria with a sound scientific rationale to establish 

that the application of input values is protective of human health uses.   

 

 

5. EPA Disapproval Action of 45 New and Revised Human Health Criteria 

 

The Tribe has developed and adopted 45 human health criteria using EPA’s 2000 Human Health 

methodology, a fish consumption rate of 865 g/d, a drinking water intake of 4 L/d, and values for BW, 

CSF, and risk level that are consistent with the default values that EPA used in deriving its national 

CWA § 304(a) human health criteria guidance values.  However, the Tribe used values for the RfD, 
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RSC, and/or BAF(BCF) that were not consistent with the default values that EPA used in deriving its 

national CWA § 304(a) human health criteria guidance values, and the Tribe did not explain how these 

values were derived. The following table contains these 45 human health criteria: 

 

Table 4. Human Health for Toxic Pollutants(µg/L) 

Compound Carcinogen? Water &  Organisms  

    Organisms Only 

Antimony n 5.76E+00 3.24E+01 

gamma BHC  y 4.53E-04 4.69E-04 

Chlordane  y 4.41E-06 4.41E-06 

Chlorobenzene n 1.08E+02 1.57E+02 

Cyanide n 2.88E+02 1.62E+03 

1,2-(o)Dichlorobenzene n 1.21E+02 1.31E+02 

1,4-(p)Dichlorobenzene n 1.80E+01 1.95E+01 

1,2-trans-Dichloroethylene n 2.61E+02 1.02E+03 

1,1-Dichloroethylene y 1.32E-02 2.41E-02 

1,3-Dichloropropylene n 3.72E+00 1.27E+01 

Endrin  n 6.11E-03 6.12E-03 

Ethylbenzene n 1.92E+02 2.16E+02 

Hexachlorocyclopentadiene n 6.32E+01 1.31E+02 

Thallium n 4.45E-02 4.62E-02 

Toluene n 1.06E+03 1.51E+03 

1,2,4-Trichlorobenzene n 6.82E+00 7.10E+00 

Vinyl chloride y 8.03E-01 3.98E+00 

Cadmium n 8.75E+00 --- 

Chlorine n 1.75E+03 --- 

Chlorpyrifos n 5.25E+01 --- 

Chromium III n 2.63E+04 --- 

Chromium VI n 5.25E+01 --- 

Copper n 1.21E+01 1.21E+01 

Methoxychlor n 1.65E+00 1.69E+00 

Tributyltin n 1.73E-03 1.73E-03 

 

EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA disapproves 

the Tribe’s revised human health toxic criteria for the 45 human health criteria listed in Table 4 above.   

 

EPA Rationale  

EPA’s WQS regulations at 40 CFR Part 131 require that criteria protect the designated uses. As noted 

previously, the Tribe’s human health criteria apply to all waters on the reservation, including those 

protected for fishing, water supply, and recreational uses and, thus, must be established at a level that 

will protect those uses. Therefore, EPA must evaluate whether the criteria protect the Tribe’s human 

health uses.  

 

As part of evaluating whether the Tribe’s criteria protect the designated uses, EPA looked at the input 

values used by the Tribe and whether there was Tribal-specific information relative to each value that 

should be considered in the review.  The Tribe used some of the EPA’s “national default values” but 

EPA found that the Tribe did not appropriately consider data in selecting some input variables for use in 
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deriving the criteria identified in Table 4 above.  Specifically, the Tribe used input variables for the RfD, 

RSC, CSF and BAF without providing sufficient scientific support for the values used.   

The following tables show the input values that the Tribe used and the values that EPA recommends.  

 

Table 5:  CSF Value Used in Developing Human Health Criteria  

 

 

Compound 

CSF 

 

EPA 

recommended 

value 

 

Value Used  

by Tribe 

  

Chlordane   0.35 1.3 

gamma BHC (Lindane) See Footnote 1 1.3 

1,1-Dichloroethylene See Footnote 1 0.6 

1,3-Dichloropropylene 0.1 Not used, see footnote 2 

Vinyl chloride 1.4 0.0174 

1.  The Tribe calculated gamma BHC and 1,1 dichlorethylene using the carcinogen 

equations, however these parameters are non-carcinogens, therefore a CSF value is not 

used when developing the criteria. 

2. The Tribe calculated 1,3-Dichloroprpylene using the non-carcinogen equations.  The 

parameter is a carcinogen and the equations for carcinogens should have been used to 

calculate the criteria. 

 

 

Table 6:  RfD Value Used in Developing Human Health Criteria  

 

 

Compound 

RfD 

 

EPA 

recommended 

value 

 

Value Used  

by Tribe 

  

gamma BHC (Lindane) 0.0047 No value used 

1,1-Dichloroethylene 0.05 No value used 

1,3-Dichloropropylene See Footnote 1 0.0003 

Hexachlorocyclopentadiene 0.006 0.007 

Chlorpyrifos See Footnote 2  0.003 

Copper See Footnote 2 0.15 

Cyanide 0.0006 0.02 

Toluene 0.08 0.2 

1. 1,3 dichloropropylene is a carcinogen therefore an RfD is not used when calculating 

the criterion. 

2. Data is not available to calculate an RfD. 
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Table 7: RSC value Used in Developing Human Health Criteria  

 

 

Compound 

RSC 

EPA 

recommended 

value 

 

Value Used  

by Tribe 

   

Antimony 0.4 1 

gamma BHC (Lindane) 0.2 – 0.8 1 

Chlorobenzene 0.2 1 

Cyanide 0.2 1 

1,2-(o)Dichlorobenzene 0.2 1 

1,4-(p)Dichlorobenzene 0.2 1 

1,2-trans-Dichloroethylene 0.2 1 

1,1-dichloroethylene 0.2 1 

Endrin (e) 0.2 1 

Ethylbenzene 0.2 1 

Hexachlorocyclopentadiene 0.2 1 

Thallium 0.2 1 

Toluene 0.2 1 

1,2,4-Trichlorobenzene 0.2 1 

Cadmium 0.25
1 

1 

Chlorine 0.2 1 

Chlorpyrifos 0.2 1 

Chromium III 0.2 1 

Chromium VI 0.2 1 

Copper 0.2 1 

Methoxychlor 0.2 1 

Tributyltin 0.2 1 

1. RSC is based on the RSC used to develop the cadmium drinking water MCLG. 

 

 

Table 8:  BAF Used in Developing Human Health Criteria  

 

 

Compound 

BAF 

EPA 

recommended 

value 

 

Value Used  

by Tribe 

    

Cadmium See Footnote 1 0 

Chlorine See Footnote 1 0 

Chlorpyrifos See Footnote 1 0 

Chromium III See Footnote 1 0 

Chromium VI See Footnote 1 0 

Copper See Footnote 1 0 

Methoxychlor See Footnote 2  240 

Tributyltin See Footnote 1 14000 

1.  EPA does not have data to form a basis for a recommendation and the tribe has not 

provided any information to support the values used. 

2.  8,963 L/kg for tropic level 2, 8860 L/kg for trophic level 3, and 9,001 L/kg for 

trophic level 4. 
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The water quality standards regulations at 40 CFR § 131.11(a) state that new or revised criteria must be 

based on a sound scientific rationale and contain sufficient parameters or constituents to protect 

designated uses.  To ensure the Tribe’s criteria are consistent with this requirement, EPA evaluated the 

appropriateness of the variables used by the Tribe in deriving its criteria: specifically, whether the 

variables were based on sound science and led to criteria that would protect human health endpoints 

consistent with the designated uses of tribal waters.  The 2000 Human Health Methodology provides an 

extensive technical basis and justification as to how EPA’s recommendations adequately protect human 

health.  Each of the criteria identified in Table 4 of the Tribe’s submission lacked the supporting 

documentation to show that one or more of the variables (identified in Tables 5 through 8) used to 

develop the criteria are based on sound science and lead to criteria that are protective of human health 

uses.  Therefore, EPA is disapproving each of the human health criteria contained in Table 4. 

 

Remedies to Address EPA's Disapproval 

To address this disapproval, the Tribe must adopt human health criteria that are based on a sound 

scientific rationale and protect human health uses.  There are several means by which the Tribe may 

potentially accomplish this objective. They include: 

 

• For the following parameters, the Tribe may revise the water and organisms and the organisms only 

human health criteria by incorporating the input values recommended in EPA’s 304(a) guidance, as 

shown below.   

 

Antimony:     RSC = 0.4 

Gamma BHC (Lindane): RfD = 0.0047, use non-carcinogen equations, RSC = 0.2, or 

an appropriate alternative up to 0.8 

Chlordane:      CSF = 0.35 

Chlorobenzene:    RSC = 0.2 

Cyanide:     RfD = 0.0006, RSC = 0.2 

1,2-(o)Dichlorobenzene:   RSC = 0.2 

1,4-(p)Dichlorobenzene:   RSC = 0.2 

1,2-trans-Dichloroethylene:  RSC = 0.2 

1,1-Dichloroethylene:   RfD = 0.05, RSC = 0.2, use non-carcinogen equations 

1,3-Dichlorpropylene   CSF = 0.1, risk level = 1×10
-6

, use carcinogen equations 

Endrin:     RSC = 0.2 

Ethylbenzene:    RSC = 0.2 

Hexachlorocyclopentadiene:  RfD = 0.006, RSC = 0.2 

Thallium:     RSC = 0.2 

Toluene:     RfD = 0.08, RSC = 0.2 

1,2,4 Trichlorobenzene:   RSC = 0.2 

Vinyl chloride:    CSF = 1.4 

 

• For the human health criteria associated with cadmium, copper, chromium III, and chromium VI:   

EPA is in the process of developing draft BAFs values for these parameters and expects to have 

these drafts values available by the beginning of 2014.  When these draft values are available, the 

Tribe may use this information to update their HH criteria for these parameters.  

 

• For the human health criteria associated with methoxychlor, the following BAFs may be used when 

developing the human health criteria:  8,963 L/kg for trophic level 2, 8860 L/kg for trophic level 3, 

and 9,001 L/kg for trophic level 4. 
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• The Tribe may resubmit the previously adopted human health criteria for any of the 45 pollutants 

listed in Table 4 with a sound scientific rationale to establish that the application of each input value 

is protective of human health uses.  Alternatively, the Tribe may re-evaluate any of the criteria to 

determine if the criterion is necessary for the protection of human health uses on the reservation. 

 

VI. AQUATIC LIFE CRITERIA   
 

A. EPA Action on Freshwater Acute and Chronic Aquatic Life Criteria for Ammonia 
 

In the 2010 water quality standards adoption, the Tribe sought to correct mistakes for its aquatic life 

ammonia criteria.  The ammonia criteria were initially adopted into Table 1 of the Tribe’s water quality 

standards in 2003.  The ammonia values adopted in 2003 were expressed in µg/L (rather than mg/L) and two 

footnotes were referenced (f and g) which provide the equations used to develop the values in the table 

below.  The 2003 values were:  

 

Compound Carcinogen? 

 Acute 

(a) 

Chronic 

(b) Water &  Organisms  

    Criteria Criteria Organisms Only 

 

Ammonia (f, g) 

 

n 

 

24.1 

 

4.15 

 

----- 

 

----- 

 

In the 2010 adoption the ammonia values are still expressed in µg/L but the following changes were 

made (new language is underlined): 

 

Compound Carcinogen? 

 Acute 

(a) 

Chronic 

(b) Water &  Organisms  

    Criteria Criteria Organisms Only 

 

Ammonia, unionized (f, g) 

 

n 2.4E+04 5.9E+03 ----- ----- 

 

EPA Action 
In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA disapproves the 

Tribe’s revisions to the freshwater acute and chronic aquatic life ammonia criteria.     

 

EPA Rationale  
In 2003, the Tribe adopted the EPA’s 1999 304(a) recommendations for freshwater acute and chronic aquatic 

life criteria for ammonia.  The 1999 recommendations were the most recent 304(a) recommendation 

when the Tribe adopted their water quality criteria. In 2003, the Tribe adopted the correct equations into 

footnotes f and g, however, they incorrectly identified the metric associated with the criteria as µg/L rather 

than mg/L.  

 

The Tribe sought to correct this error in their 2010 water quality standards adoption. However, in trying 

to correct the error several other errors were made, including the following: 

 

(1) The form of ammonia was changed from total ammonia to un-ionized ammonia.  This change 

effectively increased the allowable amount of un-ionized ammonia (the more toxic form of 
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ammonia) than was recommended by EPA’s 1999 304(a) recommendation. The Tribe did not 

provide any scientific rationale to show that using the equations as un-ionized ammonia is 

protective of aquatic life uses. 

 

(2) The ammonia value in the table was changed to µg/L, however, using the equations in 

footnotes f and g will provide a result mg/L.  However, this is not stated anywhere in either 

footnote f or g, so there is no indication that the result of the equations in f and g must be 

multiplied by 1,000 in order to get a final result in µg/L.  Therefore, simply changing the value in 

Table 1 did not address the error the Tribe was trying to correct. 

 

The equation for the chronic criterion in µg/L would be: 

 

 X 1000
 

 

 

The equation for the acute criterion in µg/L would be: 

 

 X 1000
 

 

 

(3)  The chronic ammonia value in Table 1 is in error and the chronic criterion should be 4.15 

mg/L (or 4150 µg/L).  The Tribe used the incorrect equation when trying to develop the criterion 

value. 

 

Furthermore on August 22, 2013 EPA published its revised recommended water quality criteria for 

ammonia.  The acute and chronic criteria are more stringent than the 1999 304(a) recommended criteria 

due to the new toxicity data for freshwater molluscs that are very sensitive to ammonia.   

 

In developing recommendations under § 304(a) of the CWA, EPA bases its criteria on approximately the 

5
th

 percentile genera for a given pollutant, which is often the four or five most sensitive genera.
30

  Based 

on the toxicity data, the most sensitive genera used to develop the new acute criterion recommendation 

are freshwater molluscs.  This stands in contrast to the 1999 304(a) recommendation where, in the 

absence of the more recent mollusc data, the most sensitive genera used to develop the acute criterion 

were fish, which now appear to be less sensitive to ammonia than freshwater molluscs.   

 

Similarly, based on the available acquired chronic toxicity data, three of the four most sensitive genera 

used to develop the 2013 recommended chronic criterion were freshwater molluscs.  This stands in 

contrast to the 1999 304(a) recommendation, where only one of the four most sensitive genera used to 

develop the chronic criterion was a mollusc.  The most important difference between the calculation of 

the 2013 recommendations for chronic criteria and the 1999 304(a) recommendation is the more recent 

                                                 
30

 As per EPA’s Guidelines for Deriving Numerical National Water Quality Criteria for the Protection Of Aquatic 

Organisms and Their Uses (PB85-227049, 1985), whenever there are 59 or greater GMAVs in the acute criteria dataset, the 

FAV is calculated using the four GMAVs which have cumulative probabilities closest to 0.05. In the draft 2009 update of the 

acute water quality criteria for ammonia, the four GMAVs with cumulative probabilities closest to 0.05 are sensitivity rank 2-

5.  If there are fewer than 59 GMAVs, the four lowest GMAVs are used to calculate the FAV regardless of cumulative 

probabilities. 
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data for molluscs, particularly freshwater mussels which appear to be more sensitive to ammonia than 

fish (Draft 2009 Update Aquatic Life Ambient Water Quality Criteria for Ammonia – Freshwater, 

December 2009). 

 

Freshwater mussels are widely distributed throughout Washington State (Freshwater Mussels of the 

Pacific Northwest, Ethan Nedeau, Allan K. Smith, Jen Stone, U.S. Fish and Wildlife Service), and each 

of the Tribe’s Class Uses (i.e., Class AA, Class A, and Lake Class) specifically protect molluscs and 

Class AA waters also protect mussels.  Given the wide distribution of freshwater mussels in Washington 

State, the Tribe’s protection of molluscs (and mussels), and toxicity data showing that freshwater 

mulloscs are particularly sensitive to ammonia, there is not a sound scientific rationale demonstrating 

that the Tribe’s submitted ammonia criteria protect the designated aquatic life uses.  Therefore the 

criteria are inconsistent with CWA § 303(c) and 40 CFR § 131.11.   

 

Remedies to Address EPA's Disapproval 

To address this disapproval, the Tribe must adopt ammonia criteria that are based on a sound scientific 

rationale and protect the Tribe’s designated aquatic life uses.  There are several means by which the 

Tribe may potentially accomplish this objective. They include: 

 

• Revise the ammonia criteria to be consistent with EPA’s Aquatic Life Ambient Water Quality 

Criteria for Ammonia – Freshwater, 2013 (EPA 822-R-13-001).   

 

• Revise the ammonia criteria to ensure protection of the Tribe’s designated aquatic life uses.  Also 

supply a sound scientific rationale to explain why the alternative ammonia criteria are protective of 

the Tribe’s designated aquatic life uses, taking into account any data on freshwater molluscs.   

 

Freshwater Acute and Chronic Ammonia Aquatic Life Criteria Currently in Effect   

Until EPA approves or promulgates numeric acute and chronic aquatic life criteria for ammonia, the 

previously approved acute and chronic aquatic life criteria are in effect for CWA purposes.  The criteria 

are expressed as total ammonia (as mg N/L): 

 

CMC (mg/L) =  
 

 

 

CCC (mg/L) =  X MIN (2.85, 1.45 10
0.026 X [25 – T]

) 

 

B. EPA Action on Freshwater Chronic Aquatic Life Criteria for Iron 
 

In their 2010 water quality standards adoption, the Tribe removed the chronic aquatic life criterion for 

iron of 1.00 E+03 µg/L, which was originally adopted in its 2003 water quality standards.   

 

EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA disapproves 

the Tribe’s removal of the freshwater chronic aquatic life criterion for iron.     

 

EPA Rationale  
The chronic aquatic life criterion of 1.00E+03 µg/L is the most recent 304(a) recommendation.  The 

Tribe has not provided a scientific justification to show that the aquatic life uses on the Reservation will 
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be protected in the absence of an iron criterion.  EPA has determined that the removal of the chronic 

aquatic life criterion for iron is inconsistent with CWA § 303(c) and 40 CFR § 131.11.  

 

Remedies to Address EPA's Disapproval 

To address this disapproval, the Tribe must adopt a freshwater chronic aquatic life iron criterion that is 

based on a sound scientific rationale and protects the Tribe’s designated aquatic life uses.  There are 

several means by which the Tribe may potentially accomplish this objective. They include: 

 

• Adopt iron criterion to be consistent with EPA’s 304(a) criterion (i.e., 1000 µg/L).   

 

• Provide a sound scientific rationale to explain why removing the chronic criterion for iron is 

protective of the Tribe’s designated aquatic life uses.   

 

Freshwater Chronic Aquatic Life Iron Criterion Currently In Effect 

Until EPA approves or promulgates a numeric chronic aquatic life criterion for iron, the previously 

approved aquatic life chronic criterion for iron is in effect for CWA purposes.  The chronic criterion is  

1.00E+03 µg/L. 

 

C. EPA Action on Freshwater Acute and Chronic Aquatic Life Criteria for 

Pentachlorophenol 
 

In the 2010 water quality standards adoption, the Tribe changed the values for pentachlorophenol in 

Section 6, Table 1 but retained the same equations in footnote n.  Specifically, the following changes 

were made (new language is underlined): 

 

 

Compound Carcinogen? 

 Acute 

(a) 

Chronic 

(b) Water &  Organisms  

    Criteria Criteria Organisms Only 

 

Pentachlorophenol (n) 

 

y 9.1E+00 5.7E+00 ----- ----- 

 
 

The 2003 water quality standards contained the following values for pentachlorophenol in Section 6, Table 1:  
 

Compound Carcinogen? 

 Acute 

(a) 

Chronic 

(b) Water &  Organisms  

    Criteria Criteria Organisms Only 

 

Pentachlorophenol (n) 

 

y 2.03E+01 1.28E+01 ----- ----- 

 

Footnote n was referenced and it provides the equations used to develop the pentachlorophenol values 

indicated in the table above (footnote n also states that the values were derived using a pH value of 7.8). 
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EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA disapproves 

the Tribe’s revisions to the freshwater acute and chronic aquatic life values for pentachlorophenol 

contained in Section 6, Table 1.     

 

EPA Rationale  
EPA is disapproving the values adopted in Section 6, Table 1 because they do not provide the correct 

value in accordance with the associated equations found in footnote n, and it is not clear which criteria 

are the correct, applicable  values (i.e., the values in Table 1 or the values resulting from the equations in 

footnote n). 

 

Remedy to Address EPA's Disapproval 

To address this disapproval, the Tribe must adopt the appropriate values into Section 6, Table 1 based on 

the equations found in footnote n (i.e., acute criterion is 2.03E+01 and the chronic criterion is 

12.8E+01).   

 

D. EPA Action on Freshwater Chronic Aquatic Life Criteria for Tributyltin 
 

In the 2010 water quality standards adoption, the Tribe changed the chronic aquatic life criteria for 

tributyltin from 0.063 µg/L to 0.63 µg/L (6.3E-01) in Section 6, Table 1.   

 

EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA disapproves 

the Tribe’s revisions to the freshwater chronic aquatic life values for tributyltin contained in Section 6, 

Table 1.     

 

EPA Rationale  
The chronic aquatic life criterion of 0.072 µg/L is the most recent 304(a) recommendation.  The Tribe 

has not provided a scientific justification to show that the aquatic life uses on the Reservation will be 

protected with the revised tributyltin criterion.  EPA has determined that the revised chronic aquatic life 

criterion for tributyltin is inconsistent with CWA § 303(c) and 40 CFR § 131.11.  

 

Remedies to Address EPA's Disapproval 

To address this disapproval, the Tribe must adopt a chronic tributyltin criterion that is based on a sound 

scientific rationale and protects the Tribe’s designated aquatic life uses.  There are several means by 

which the Tribe may potentially accomplish this objective. They include: 

 

• Adopt a chronic criterion to be consistent with EPA’s 304(a) criterion (i.e., 0.072 µg/L). 

 

• Provide a sound scientific rationale to explain why the chronic criterion for tributyltin is protective 

of the Tribe’s designated aquatic life uses.   

 

Freshwater Chronic Aquatic Life Tributyltin Criterion Currently In Effect 

Until EPA approves or promulgates a numeric chronic aquatic life criterion for tributyltin the previously 

approved aquatic life chronic criterion is in effect for CWA purposes.  The chronic criterion is  

0.063 µg/L. 
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E. EPA Action on Minor Revisions to Aquatic Life Criteria 
 

In the 2010 water quality standards adoption, the Tribe rounded the following aquatic life criteria to two 

significant figures:  

Lead (acute and chronic) 

Nickel (acute) 

Silver (acute) 

Zinc (acute and chronic) 

 

EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA approves the 

Tribe’s revisions to the freshwater aquatic life criteria contained in Section 6, Table 1 and as listed 

above.     

 

EPA Rationale  
The Tribes changes are consistent with EPA recommendation to round criteria to two significant figures 

(86 FR 22236).  

 

VII. TEMPERATURE CRITERIA IN SECTION 9 
 

A. EPA’s Action On Revised Temperature Criteria for Class AA Waters 
The following presents the new language contained in Section 9 Paragraph 1(c)(iv), of the WQS. 

Deleted text indicates text that was removed and new text is underlined and indicates the language that 

was added by the 2010 water quality standards adoption. 

 

(iv) Water used for spawning or rearing by naturalized populations of indigenous salmon or 

trout. Not to exceed a 7-day average of the daily maximum temperature values greater than 16.5 

C from June 1 to September 1. Not to exceed a 7-day average of the daily maximum temperature 

values greater than 13.5 C between September 1 and October 1 and between April 1 and June 1, 

and not to exceed 11 C from October 1 to April 1; with no single daily maximum temperature 

exceeding 18.5 C. Exception for Non-Anadromous Rainbow and Redband Trout. In waters where 

the only salmonid present is non-anadromous form of naturalized rainbow or redband trout. 

Temperatures from June 1 to September 1 may be allowed to reach a 7-day average of the daily 

maximum temperatures of 18.5 C.  Temperatures from June 1 to September 1 may be allowed to 

reach a 7-day average of the daily maximum (7-DADM) temperatures of 16.5 C. Temperature 

shall not exceed the 7-DADM Table 5 value from September 1
st
 through September 30

th
 as well 

as from April 1
st
 through May 31

st
.  The 7-DADM temperature shall not exceed 11°C between 

October 1
st
 and March 31

st
. 

 

Table 5, which is referenced in the above provision is found in Section 9 and is provided below: 
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Table 5. Temperature Standards (degree C). 

Date 

Class AA 

16.5 

Standard 

Class A 

18.5 

Standard 

 

Date 

Class AA 

16.5 

Standard 

Class A 

18.5 

Standard 

01-Apr 11.09 11.12  01-Sep 16.32 18.25 

02-Apr 11.18 11.25  02-Sep 16.13 18.00 

03-Apr 11.27 11.37  03-Sep 15.95 17.75 

04-Apr 11.36 11.49  04-Sep 15.77 17.50 

05-Apr 11.45 11.61  05-Sep 15.58 17.25 

06-Apr 11.54 11.74  06-Sep 15.40 17.00 

07-Apr 11.63 11.86  07-Sep 15.22 16.75 

08-Apr 11.72 11.98  08-Sep 15.03 16.50 

09-Apr 11.81 12.11  09-Sep 14.85 16.25 

10-Apr 11.90 12.23  10-Sep 14.67 16.00 

11-Apr 11.99 12.35  11-Sep 14.48 15.75 

12-Apr 12.08 12.47  12-Sep 14.30 15.50 

13-Apr 12.17 12.60  13-Sep 14.12 15.25 

14-Apr 12.26 12.72  14-Sep 13.93 15.00 

15-Apr 12.35 12.84  15-Sep 13.75 14.75 

16-Apr 12.44 12.97  16-Sep 13.57 14.50 

17-Apr 12.53 13.09  17-Sep 13.38 14.25 

18-Apr 12.62 13.21  18-Sep 13.20 14.00 

19-Apr 12.71 13.34  19-Sep 13.02 13.75 

20-Apr 12.80 13.46  20-Sep 12.83 13.50 

21-Apr 12.89 13.58  21-Sep 12.65 13.25 

22-Apr 12.98 13.70  22-Sep 12.47 13.00 

23-Apr 13.07 13.83  23-Sep 12.28 12.75 

24-Apr 13.16 13.95  24-Sep 12.10 12.50 

25-Apr 13.25 14.07  25-Sep 11.92 12.25 

26-Apr 13.34 14.20  26-Sep 11.73 12.00 

27-Apr 13.43 14.32  27-Sep 11.55 11.75 

28-Apr 13.52 14.44  28-Sep 11.37 11.50 

29-Apr 13.61 14.56  29-Sep 11.18 11.25 

30-Apr 13.70 14.69  30-Sep 11.00 11.00 

01-May 13.80 14.81  

02-May 13.89 14.93  

03-May 13.98 15.06  

04-May 14.07 15.18  

05-May 14.16 15.30  

06-May 14.25 15.43  

07-May 14.34 15.55  

08-May 14.43 15.67  

09-May 14.52 15.80  

10-May 14.61 15.92  

11-May 14.70 16.04  

12-May 14.79 16.16  

13-May 14.88 16.29  

14-May 14.97 16.41  

15-May 15.06 16.53  

16-May 15.15 16.66  

17-May 15.24 16.78  

18-May 15.33 16.90  
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19-May 15.42 17.02  

20-May 15.51 17.15  

21-May 15.60 17.27  

22-May 15.69 17.39  

23-May 15.78 17.52  

24-May 15.87 17.64  

25-May 15.96 17.76  

26-May 16.05 17.89  

27-May 16.14 18.01  

28-May 16.23 18.13  

29-May 16.32 18.25  

30-May 16.41 18.38  

31-May 16.50 18.50  

 

EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA is approving 

part of the revised language and disapproving part of the revised language.  Specifically EPA approves 

the revised language in the first and last sentence in Paragraph 1(c)(iv)  as a non-substantive change.  

This language is as follows: 

 

Temperatures from June 1 to September 1 may be allowed to reach a 7-day average of the daily 

maximum (7-DADM) temperatures of 16.5 C…… The 7-DADM temperature shall not exceed 

11°C between October 1
st
 and March 31

st
. 

 

The language above is an editorial change that does not change the temperature criteria in effect between 

June 1 to September 1, and October 1 to March 31 that EPA previously approved in 2003. 

 

EPA disapproves the revisions to the temperature criteria from September 1
st
 to September 30

th
 and from 

April 1
st
 to May 31

st
.  Specifically, EPA disapproves the revised language in the second sentence in 

Paragraph 1(c)(iv), which states: 

 

…Temperature shall not exceed the 7-DADM Table 5 value from September 1
st
 through 

September 30
th

 as well as from April 1
st
 through May 31

st
…   

 

EPA is also disapproving the Class AA temperature criteria in Table 5. 

 

EPA Rationale  
The Tribal water quality standards include the following aquatic life uses in their Class AA waters: 

 

Fish and Shellfish, including: 

- Salmonid migration, rearing, spawning, and harvesting. 

- Other fish migration rearing, spawning, and harvesting. 

- Clam and mussel rearing and, spawning, and harvesting. 

- Mollusks, crustaceans and other shellfish rearing, spawning and harvesting. 

- The table below summarizes the revisions made to the 2003 WQS: 

 

The table below summarizes the revisions made to the 2003 WQS: 
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2003 Water Quality Standards 

 

2010 Water Quality Standards 

 

Time Period Criteria Time Period Criteria 
September 1 – October 1 13.5 °C September 1 – September 30

1 16.32 °C – 11 °C 

October 1 – April 1 11.0 °C October 1 – March 31 11.0 °C 

April 1 – June 1 13.5 °C April 1 – May 31
2 11.09 °C – 16.5 °C 

June 1 – September 1 

 

June 1- September 1 (when only 

non-anadromous form of naturalized 

rainbow or redband trout are present) 

16.5 °C 

 

18.5 °C 

June 1 – August 31 

 

N/A 

16.5 °C 

 

N/A 

No single daily maximum 

temperature may exceed 

18.5 °C No single daily maximum 

temperature may exceed 

N/A 

Footnotes: 

1. Temperature criterion decreases incrementally each day (i.e., Sept 1 is 16.32, Sept 2 is 16.13, etc). 

2. Temperature criterion increases incrementally each day (April 1 is 11.09°C, April 2 is  11.18 °C, April 3 is 11.27°C, etc).  

 

EPA relied on the temperature guidance document titled EPA Region 10 Guidance for Pacific Northwest 

State and Tribal Temperature Water Quality Standards (April 2003, hereafter referred to as the 

Temperature Guidance) to review the Tribe’s revisions to its temperature criteria. The Temperature 

Guidance contains recommended temperature criteria for different salmonid uses (these uses and 

associated criteria are summarized in the table below), and it also contains a recommended approach for 

applying the different salmonid uses based on actual fish use information in streams. The scientific 

rationale and basis for EPA’s recommended criteria is described in the Temperature Guidance and the 

supporting Technical Issue Papers.  For more detail on the derivation of the numbers in the tables, see 

the Temperature Guidance and the Technical Issue Papers.  The Temperature Guidance recommends the 

following temperatures for protecting specific salmonid uses: 

 

SALMONID USES AND CRITERIA 
 Salmonid Uses During the Summer Maximum Conditions Criteria 
Salmon/Trout “Core” Juvenile Rearing 

(Salmon adult holding prior to spawning, and adult and 

subadult bull trout foraging and migration may also be 

included in this use category) 

16 °C 

Salmon/Trout Migration plus “Non-core” Juvenile Rearing 18 °C 
Salmon/Trout Migration 20 °C 
Salmonid Uses Where/When Occur  
Salmon/Trout Spawning, Egg Incubation, and Fry 

Emergence 
13 °C 

NOTES: 

1. The temperature metric for each criterion is the 7-DADM. 

2. “Salmon” refers to Chinook, Coho, Sockeye, Pink, and Chum salmon. 

3. “Trout” refers to Steelhead and coastal cutthroat trout. 

4. Bull trout is also known as Char. 

 

The Tribe has provided no fish information documenting that Class AA waters on the Reservation lack 

salmon/trout, egg incubation, and fry emergence from September 1 through September 20
th

 (i.e., the 

time period when the temperature exceeds the 13 °C which is the recommended temperature for 

spawning, egg incubation and fry emergence); or from April 23 through May 31 (time period when the 

temperature is greater than the recommended 13 °C).  Absent this information there is no way to 

determine if the revised criteria are protective of the Tribe’s designated uses (which include salmonid 

spawning and rearing) during these time periods.  Therefore, EPA is disapproving the revised language 
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(i.e., Temperature shall not exceed the 7-DADM Table 5 value from September 1
st
 through September 

30
th

 as well as from April 1
st
 through May 31

st
), and the associated temperature criteria in Table 5 

because it allows the temperature criterion to exceed 13°C during possible spawning, egg incubation, 

and fry emergence periods 

  

 

Remedy to Address EPA’s Disapproval 

To address this disapproval, the Tribe must adopt temperature criteria that are based on a sound 

scientific rationale and protect designated uses.  There are several means by which the Tribe may 

potentially accomplish this objective. They include: 

 

• Revise the temperature criteria consistent with EPA Region 10’s Temperature Guidance.    

 

• Resubmit the temperature criteria with a sound scientific rationale to establish that the application of 

the temperature values is protective of designated uses.   

 

 

Temperature Criteria Currently in Effect 

Until EPA approves or promulgates revised temperature criteria for aquatic life for the time periods 

September 1 – October 1and April 1- June 1, the previously approved aquatic life temperature criteria 

are in effect for CWA purposes. The criteria are: 

 

September 1 – October 1: 13.5 °C (7DADM) 

April 1- June 1:  13.5 °C (7DADM) 

 

B. EPA Action On Revised Temperature Criteria for Class A Waters 
 

The following presents the new language contained in Section 9 Provision 2(c)(iv) of the WQS. Deleted 

text indicates text that was removed and new text is underlined and indicates the language that was 

added in the 2010 water quality standards adoption. 

 

(iv) Water used for spawning or rearing by naturalized populations of indigenous salmon or 

trout. Not to exceed a 7-day average of the daily maximum temperature values greater than 16.5 

C from June 1 to September 1.  Not to exceed a 7-day average of the daily maximum temperature 

values greater than 13.5 C between September 1 and October 1 and between April 1 and June 1, 

and not to exceed 11 C from October 1 to April 1; with no single daily maximum temperature 

exceeding 18.5 C. Exception for Non-Anadromous Rainbow and Redband Trout. In waters where 

the only salmonid present is non-anadromous form of naturalized rainbow or redband trout. 

Temperatures from June 1 to September 1 may be allowed to reach a 7-day average of the daily 

maximum temperatures of 18.5 C. temperatures (sic) from June 1 to August 31 may be allowed 

to reach a 7-day average (7-DADM) of the daily maximum temperature of 18.5 C.  Temperature 

shall not exceed the 7-DADM Table 5 value from September 1
st
 through September 30

th
 as well 

as from April 1
st
 through May 31

st
. The 7-DADM temperature shall not exceed 11°C between 

October 1
st
 and March 31

st
. 
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EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA  disapproves  

the Tribe’s revisions to the temperature criteria for Class A waters, and the associated temperature 

criteria for Class A waters contained in Table 5. 

 

EPA Rationale 
The Tribal water quality standards include the following aquatic life uses in their Class A waters: 

 

Fish and Shellfish, including: 

- Salmonid migration, rearing, spawning, and harvesting. 

- Other fish migration rearing, spawning, and harvesting. 

- Mollusks, crustaceans and other shellfish rearing, spawning and harvesting. 

 

The table below summarizes the revisions made to the 2003 WQS: 

 

 

 

2003 Water Quality Standards 

 

2010 Water Quality Standards 

Time Period Criteria Time Period Criteria 
June 1 – September 1 

 

June 1- September 1 (when only non 

anadromous form of naturalized 

rainbow or redband trout are present) 

16.5 °C 

 

18.5 °C 

June 1 – August 31 

 

N/A 

18.5 °C 

 

N/A 

September 1 – October 1 13.5 °C September 1 – September 30
1 18.25 °C – 11 °C 

April 1 – June 1 13.5 °C April 1 – May 31
2 11.12 °C – 18.5 °C 

October 1 – April 1 11.0 °C October 1 – March 31 11.0 °C 

No single daily maximum 

temperature may exceed 

18.5 °C No single daily maximum 

temperature may exceed 

N/A 

Footnotes: 

1. Temperature criterion decrease by 0.25 °C each day (i.e., Sept 1 is 18.25, Sept 2 is 17.75, etc). 

2. Temperature criterion increases by approximately 0.12 °C each day (April 1 is 11.12°C, April 2 is     11.25 °C, April 3 is 

11.37°C, etc).  

 

As stated previously, the Temperature Guidance contains recommended temperature criteria for 

different salmonid uses (these uses and associated criteria are summarized in the “Salmon Uses and 

Criteria” table above in Section VII.A) and it also contains a recommended approach for applying the 

different salmonid uses based on actual fish use information in streams.  

 

The Temperature Guidance recommends applying a 16° C temperature criterion for streams that 

currently have one or more of the following 5 factors: 

 

1. moderate-to-high density summer juvenile salmon rearing 

2. summer salmon/steelhead spawning or incubation 

3. summer adult/sub-adult bull trout foraging and migration 

4. summer juvenile rearing with current streams temperature at or below 16°C 

5. the potential to support moderate-to-high density summer juvenile rearing that is important for 

the recovery of salmonids 
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The Tribe provided no fish information documenting that Class A waters on the Reservation lack the 

above referenced factors, or that higher temperatures between April 17
th

 and May 31
st
, and between 

September 1
st
 and September 21

st
, will be protective of the Tribes designated aquatic life uses (which 

include salmonid spawning and rearing).  This temperature revision appears to protect only rainbow and 

redband trout and does not necessarily provide adequate spring and summer temperatures needed to 

protect other types of salmonids.  Without specific information documenting which types of salmonids 

reside in Class A waters, it is not possible to determine if the Tribe’s designated uses are being 

protected.  Therefore, EPA is disapproving the revisions to Section 9, Paragraph (2)(c)(iv). 

 

Remedy to Address EPA’s Disapproval 

To address this disapproval, the Tribe must adopt temperature criteria that are based on a sound 

scientific rationale and protect designated uses.  There are several means by which the Tribe may 

potentially accomplish this objective. They include: 

 

• Revise the temperature criteria consistent with EPA Region 10’s Temperature Guidance.   

 

• Resubmit the temperature criteria with a sound scientific rationale to establish that the applications 

of temperature values are protective of designated uses.   

 

Temperature Criteria Currently in Effect 

Until EPA approves or promulgates revised temperature criteria for aquatic life, the previously approved 

aquatic life temperature criteria are in effect for CWA purposes.  

 

VIII. Surface Waters Classifications 
 

In Section 11 of the Tribe’s water quality standards, specific surface waters on the Spokane Reservation 

are classified.  In the 2010 water quality standards adoption, the Tribe included Ente’ Creek as a Class A 

water.  Additionally, the Tribe corrected a spelling error.  The Tribe corrected the following (new letters 

that were added in the 2010 WQS adoption are underlined):      

 

Chamokane (Tshimikain) Creek. 

 

EPA Action 

In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA  approves  the 

Tribe’s addition of Ente’ Creek as a Class A water in Section 11 of the water quality standards.  In the 

2003 water quality standards, all unclassified streams that were not tributaries to Class AA streams were 

designated as Class A waters (Section 10); therefore, Ente’ Creek was previously classified as a Class A 

water by default.  Ente’ Creek is now specifically designated as Class A in Section 11.    

 

Additionally, EPA acknowledges the editorial change to the spelling of Tshimikain and approves it as a 

non-substantive editorial change. 

01069



46 

 

IX.   Mixing Zone Provisions   
 

The following presents the new language contained in Section 13 of the WQS. Deleted text indicates 

text that was removed and new text is underlined and indicates the language that was added in the 2010 

water quality standards adoption. 

 

 

13. IMPLEMENTATION 

(1) All discharges from point sources and all activities which generate nonpoint source pollution 

shall be conducted so as to comply with this chapter. 

 

(2) Activities which cause pollution of storm water shall be conducted so as to comply with these 

water quality standards. 

 

(2) The standards required in this chapter may not be met by using a mixing zone, except where: 

 

(a) the allowable size, location and duration of the mixing zone and associated effluent 

limits are established by the Department as part of a cleanup performed under the 

Federal or Tribal cleanup laws, and as established, the mixing zone will be at least as 

protective of human health and the environment as a mixing zone established under the 

laws of the State of Washington; and 

 

(b) the size of the mixing zone and the concentrations of pollutants present shall be 

minimized; and 

 

(c) overlapping mixing zones shall only be allowed if, in combination, the requirements 

of subsection (f)(sic) are satisfied; and 

 

(d) water quality criteria shall not be violated outside of the boundary of a mixing zone 

as a result of the discharge for which the mixing zone was authorized; and 

 

(e) the discharge is either: 

 

(i) at a sufficient depth below the surface of the receiving water body that the 

criteria applicable to the constituent of concern being addressed by using the 

mixing zone is met at the water body’s surface; or 

 

(ii) located at a distance from the shore that ensures sensitive human and wildlife 

receptors are not likely exposed at the water body’s surface for extended 

periods.(3) Activities which cause pollution of stormwater shall be conducted so 

as to comply with these water quality standards.(sic) 

 

 

EPA Action 
In accordance with its CWA authority, 33 U.S.C. § 1313(c)(3) and 40 CFR Part 131, EPA  approves  the 

Tribe’s mixing zone policy. 
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EPA Rationale 

Mixing zones are areas where instantaneous or rapid and complete mixing of discharges with receiving 

waters does not occur, and pollutant concentrations are allowed to exceed otherwise applicable water 

quality criteria.  The federal water quality standards regulation at 40 CFR § 131.13 provides that states 

and tribes have the discretionary authority to include regulatory mixing zone policies in their water 

quality standards. When mixing zone policies are included, they are subject to EPA review and approval 

or disapproval pursuant to § 303(c) of the CWA.  As explained in EPA’s Advanced Notice of Proposed 

Rule Making, 63 FR 36787, July 7, 1998, EPA interprets the CWA as allowing the use of mixing zones 

as long as the provisions addressing toxicity at CWA § 101(a)(3) are met and the designated uses of the 

waterbody as a whole are protected.  EPA’s allowance of mixing zones is based on a premise that 

surface water quality criteria can be exceeded under limited circumstances without causing unacceptable 

toxicity and impairment of a water’s uses. 

 

In general, the Spokane Tribe’s mixing zone policy does not allow the use of mixing zones with an 

exception made for effluent limitations that are established as part of a cleanup performed under Federal 

or Tribal Clean up Laws.
31

  The purpose of the Tribal clean up law is to provide remedial law for the 

cleanup of hazardous substances sites, and to prevent the creation of future hazards due to improper use 

or disposal of hazardous substances on or into the Reservation Environment. The chapter is consistent 

with CERCLA. 

 

Since the mixing zone policy is so limited in what it pertains to, is associated with CERCLA clean up 

sites, and limits the sizing of the mixing zone to be consistent with the State of Washington’s 

requirements, this policy is consistent with the requirements of CWA 40 CFR Part 131. 

      

                                                 
31

 The WQS define Federal clean up law as the Comprehensive Environmental, Response, Compensation and Liability Act, 

42 U.S Sec 9601, it seq (more commonly known as Superfund); and it defines “Tribal clean up law as the Hazardous 

Substances Control Act, Chapter 34, Law and Order Code of the Spokane Tribe of Indians.  Tribal clean up laws are 

consistent with CERCLA.     
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ENVIRONMENTAL PROTECTION AGENCY 

40 CFR Part 131 

 [EPA-HQ-OW-2012-0095; FRL-]  

RIN 2040-AF33 

 

Response-to-Comments for Water Quality Standards; Withdrawal of Certain Federal 

Water Quality Criteria  

Applicable to California, New Jersey and Puerto Rico 

 

SUMMARY:  On April 5, 2012 the Environmental Protection Agency (EPA) issued a Notice of 

Proposed Rulemaking to amend the federal regulations to withdraw certain human health and 

aquatic life water quality criteria applicable to waters of New Jersey, Puerto Rico, and 

California’s San Francisco Bay.   

In 1992, EPA promulgated the “National Toxics Rule” (“NTR”) to establish numeric water 

quality criteria for 12 states and two Territories, including New Jersey, Puerto Rico and parts of 

California.  On May 18, 2000, EPA then promulgated a final rule known as the ‘‘California 

Toxics Rule’’ (‘‘CTR’’) in order to establish numeric water quality criteria for priority toxic 

pollutants for the State of California that were not previously in the NTR.   These two states and 

one territory have now adopted, and EPA has approved, water quality criteria for certain 

pollutants included in the NTR. Since California, New Jersey, and Puerto Rico now have criteria 

effective under the Clean Water Act, for the same priority toxic pollutants in the NTR, EPA has 

determined that the federally promulgated criteria are no longer needed for these pollutants.  The 

comments received and the EPA’s Response to those comments is listed below. 
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PUBLIC SUBMISSION 

As of: December 04, 2012 
Received: April 09, 2012 
Status: Posted 
Posted: April 10, 2012 
Tracking No. 80fec2fc 
Comments Due: June 04, 2012 
Submission Type: Web 

Docket: EPA-HQ-OW-2012-0095 
Proposed Withdrawal of Certain Federal Water Quality Criteria Applicable to California, New 
Jersey and Puerto Rico 

Comment On: EPA-HQ-OW-2012-0095-0001 
Withdrawal of Certain Federal Water Quality Criteria Applicable to California, New Jersey and 
Puerto Rico 

Document: EPA-HQ-OW-2012-0095-0002 
Anonymous public comment 

 The EPA should not withdraw the federally promulgated water quality criteria for the 

state of New Jersey because establishing less stringent standards for the listed pollutants is 

contrary to the purpose and goals of both the CWA and the National Toxics Rule, particularly 

with regard to protecting human health. 

 As laid out in 40 CFR 131.2, the National Toxics Rule (codified in 40 CFR 131.36) was 

promulgated under §303(c)(2)(B) of the CWA for “the dual purposes of establishing the water 

quality goals for a specific water body and serve as the regulatory basis for the establishment of 

water-quality-based treatment controls and strategies beyond the technology-based levels of 

treatment required by sections 301(b) and 306 of the Act.” (emphasis added). 

 The phrase “beyond the technology-based levels of treatment” indicates that water 

quality standards for bodies of water were enacted to improve water quality in addition to the 

effluent limitations of the CWA, so that both strategies could work in tandem.  Water quality 

criteria were not produced to replace effluent limitations, but rather, were necessary to reach the 
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goals of the CWA which could not be attained simply through effluent limitations due to the 

difficulty in regulating point sources. 

 All but one of the pollutants to which New Jersey seeks to apply laxer standards are toxic 

pollutants, as listed under 40 CFR 401.15.  These pollutants are numbered on the list: 22. 

Copper, 27. Ichloroethylene, 43. Isophrone, 44. Lead, 45. Mercury, 47. Nickel, 59. 

Tetrachloroethane, and 63. Trichloroethane.  The one pollutant not on the toxic list, gamma-BHC 

(also called Lindane) is still of serious concern as it was dubbed “moderately toxic” by the World 

Health Organization in 2005.   

 Looking only at the effluent standards for toxic pollutants clearly shows the will of our 

Legislature to treat all toxic pollutants with more rigorous standards to carry out the purpose of 

the CWA: “to restore and maintain the chemical, physical, and biological integrity of the 

Nation's waters.”  Toxic pollutants are subject to the most rigorous technology treatment 

standard for existing sources under the CWA, the “best available technology economically 

achievable... which will result in reasonable further progress toward the national goal of 

eliminating the discharge of all pollutants...”  §301(b)(2)(A).  Since the EPA only is required to 

consider costs in determining the BAT and does not have to carry out a cost-benefit analysis, 

weighing costs against the benefits of effluent reduction as it does with the BPT and BCT 

standards, the choice to apply BAT to toxic pollutants confirms Congress’s intent to regard them 

with heightened caution. 

 Since the CWA unambiguously established its goal of treating toxic pollutants more 

rigorously than conventional pollutants, any regulation promulgated to explicitly further this 

interest should be read to require states to impose standards at least as stringent as federal 

standards. Giving states power to regulate their water bodies is a reasonable goal as far as it 
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recognizes the familiarity state agencies have with their geographic area and how that can make 

them more effective in responding to the specific water quality challenges than the EPA.  This 

concept, however, should not translate into an allowance for states to pick and choose which 

federal regulations they wish to implement, particularly in states like NJ that have a troubled 

history of compliance. 

 Given the current problems in NJ’s ability to meet water quality criteria for aquatic life, 

and the fact that NJ exceeds federal phosphorus standards, it is inappropriate to consider lower 

standards of any kind on water quality.  According to the 2010 Integrated Water Quality Report 

published by the NJDEP, the number of limited use and impaired waterways in the state grew by 

9.8% in the past two years.   The report also stated that the three largest sources of pollution are 

non-point, stormwater discharges, and combined sewer overflow.  Since all three of these are 

difficult or impossible to regulate through effluent limitations, it is necessary to maintain 

stringent quality standards for the surface waters to meet the overall goal of improving water 

quality nationwide. 

 Additionally, as the 2010 report suggests, NJ should not be taken off of NTR because it 

has been sanctioned in the past for not expanding their water quality monitoring network, 

indicating that the state is not yet ready to take on the full responsibility of regulating its waters. 

 Furthermore, NJ's proposed changes could lead to harmful conditions in the Delaware 

and Chesapeake bay as water body specific criteria ignores that water moves between water 

bodies and ultimately ends up in bays that provide water to other states. In this sense, allowing 

NJ an exemption to the strict federal standards would be inequitable as it could negatively impact 

other states that are held to higher standards. 

 “The [NJDEP's] goal is for all waters to fully support all uses, except for 
fish consumption. Non-support of the fish consumption use is caused by unsafe 
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levels of toxic contaminants in fish tissues, which is generally due to legacy 
pollutants (like PCBs) or air deposition (like mercury), rather than active point 
source discharges. These types of pollutants generally require national or regional 
approaches to restore water quality. In New Jersey, non-support of the fish 
consumption use is addressed through public health advisories rather than 
pollution control measures.” 
(http://www.state.nj.us/dep/wms/bwqsa/generalinfo.htm) 
 

 It is imperative that the standards for the toxic pollutants listed by the NJDEP remain 

subject to the more protective federal standards.  Consideration of just two of the pollutants, lead 

and copper, illustrates this point: 

 Lead is "a highly toxic metal the agency considers a major public health threat.", 

according to the EPA. The national Centers for Disease Control considers lead to be the 

country's number one preventable pediatric health problem.  More than 30 Million Americans 

are drinking water with lead levels in excess of the Maximum Contaminant Level set by the 

EPA.  (http://www.pure-earth.com/lead.html) 

 The “Action Level” (concentration which, if exceeded, triggers treatment) for copper has 

also been set at 1.3 ppm because EPA believes, given present technology and resources, this is 

the lowest level to which water systems can reasonably be required to control this contaminant 

should it occur in drinking water at their customers home taps. EPA has found copper to 

potentially cause the following health effects when people are exposed to it at levels above the 

Action Level. (http://www.freedrinkingwater.com/water-contamination/copper-contaminants-

removal-water.htm) 

In order to further the goals of both the CWA and the NJDEP, NJ should remain subject to the 

NTR, and be required to adopt standards at least as stringent as the federal ones. 

EPA Response:   
 
EPA appreciates the comments and to the extent a response is necessary, within the scope of this 
final rule, are addressed below. 
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The Clean Water Act tasks the States, Territories and authorized Tribes with adopting designated 
uses for their surface waters, and in adopting criteria to protect those uses. Federal criteria are 
being withdrawn  for New Jersey where the state has adopted, and EPA has approved criteria 
that, while not as stringent as the promulgated criteria, are scientifically defensible, protective of 
the designated uses and consistent with the Clean Water Act and EPA's implementing 
regulations at 40 CFR 131.11.   
 
The following is the list of pollutants (12 criteria) for which New Jersey adopted criteria, and 
which EPA approved, that are less stringent than the promulgated federal criteria, but that 
nonetheless meet the requirements of the CWA and EPA’s implementing regulations at 40 CFR 
131.11 covered in this proposal: 
 
• Copper (aquatic life—marine (acute and chronic)). 
• Lead (aquatic life—freshwater (chronic) and marine water (chronic)). 
• Mercury (aquatic life—freshwater (chronic) and marine water (chronic)). 
• Nickel (aquatic life—marine water (chronic)). 
• 1,1–Dichloroethylene (human health—organisms only). 
• 1,1,2,2–Tetrachloroethane (human health—organisms only). 
• 1,1,2–Trichloroethane (human health—organisms only). 
• Isophrone (human health— organisms only). 
• gamma-BHC (human health—organisms only). 
 
The following six New Jersey criteria are less stringent than the NTR because they are equal to 
EPA’s most recent 304(a) criteria recommendations: 
 

• Copper (aquatic life – marine (acute and chronic)) 
• Mercury (aquatic life – freshwater (chronic) and marine water (chronic)) 
• Isophrone (human health – organisms only) 
• gamma-BHC (human health – organisms only) 

 
The following three New Jersey criteria are less stringent than the NTR because New Jersey 
developed applicable criteria as outlined below: 
 

• Lead (aquatic life – freshwater (chronic) and marine water (chronic)):  New Jersey 
updated its aquatic freshwater criteria for lead as nonhardness-dependent criteria.  In 
addition, the State used conversion factors recalculated by the Delaware River Basin 
Commission for both fresh and marine criteria, which are more stringent than the 
nationally recommended conversion factors, as well as the national species list and 
updated toxicity data reviewed and accepted by EPA (Great Lakes Water Quality 
Initiative, 1991).   

 
 
 

• Nickel (aquatic life – marine water (chronic)): New Jersey adopted saltwater criteria for 
nickel which were recalculated based upon the most recent peer reviewed saltwater 
toxicity data available.  

01077



 
The following three New Jersey criteria are less stringent than the NTR because New Jersey 
developed applicable criteria following the scientific methodology recommended by EPA, but 
used toxicity factors recommended by the New Jersey Drinking Water Quality Institute 
(NJDWQI) rather than the toxicity factors available in IRIS to ensure consistency with the 
State’s Safe Drinking Water Program 
 

• 1,1-Dichloroethylene (human health – organisms only)  
• 1,1,2,2-Tetrachloroethane (human health – organisms only) 
• 1,1,2-Trichloroethane (human health – organisms only) 

 
In summary the above-referenced criteria have all been found to be scientifically defensible, 
protective of the designated uses, and consistent with the Clean Water Act and EPA's 
implementing regulations at 40 CFR 131.11.    
 
In terms of the specific concerns raised by the commenter, EPA offers the following: 
  

• In terms of the development of water quality based effluent limitations (WQBELs) for 
point source discharges, where such limits are found to be required the resultant criteria 
are used by States to derive these WQBELs in order to protect designated uses. 

 
• The withdrawal of the federal criteria is not intended to impact the scope of the State’s 

water quality monitoring network. 
 

• With regard to the protection of Delaware and Chesapeake Bay, New Jersey remains 
obligated to comply with the requirements of 40 CFR 131.10(b) which states that, “in 
designating uses of a water body and the appropriate criteria for those uses, the State shall 
take into consideration the water quality standards of downstream waters and shall ensure 
that its water quality standards provide for the attainment and maintenance of the water 
quality standards of downstream waters.” 

 
• Finally, with regard to the protection of drinking water, States adopt different sets of 

water quality criteria for the protection of aquatic life or human health. One of the 
purposes of this rule is to withdraw the federal aquatic life criteria, not human health 
criteria, for chronic and acute copper and lead, for fresh and marine waters designated for 
aquatic life use. The removal of the federal aquatic life criteria will allow New Jersey to 
implement its adopted and EPA-approved aquatic life criteria for copper and lead, and 
will not impact any drinking water-based criteria that are already adopted by the State. 
Therefore, the level of protection currently provided by the State for drinking water will 
not change with this rulemaking.  
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Withdrawal of Certain Federal Water Quality Criteria Applicable to California, New Jersey and 
Puerto Rico 

Document: EPA-HQ-OW-2012-0095-0027 
Anonymous public comment 

 

Submitter Information 
Government Agency Type: Federal 

 

General Comment 

HELP ! Our water which falls from the sky onto our neighborhoods, fields and mountains, runs 
down our gutters and creeks, swells our rivers and cleans and maintains the Sacramento Delta is 
being 'sold' by folks I don't remember electing ! I know those folks and corporations in southern 
California need some of our water but they are killing the Delta, an area that supports vast 
amounts of 'Aquatic nurseries'.  If this was happening in Brazil, ecologist from Davis to 'Frisco 
would be screaming and signing petitions about how 'We Must Save....', But..because its in our 
back yard, We say / do nothing.  
As a remedy I suggest we triple the price of our water being shipped via the massive salmon 
killing pumps. When water is expensive to the mega corporations they will find a more 
sustainable means to farm the desert!  I personally am willing to pay 25 cents more per melon for 
wanting my grand kids see a delta I saw when I was young. 

EPA Response: 
 
EPA thanks you for your interest in water issues concerning the San Francisco Delta.  Your 
comment concerns water quantity (water flow) issues in the Delta, while our proposed rule 
concerns water quality in the Bay, specifically, the aquatic life saltwater cyanide criteria in San 
Francisco Bay.  EPA is only taking comment on the water quality criteria for cyanide in San 
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Francisco Bay at this time.   However, we appreciate your interest in the Delta, and hope you 
continue to express your thoughts and concerns on these important matters. 
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May 17, 2012 
CWIQs Place no. 718825 
U.S. Environmental Protection Agency, Region 9 
75 Hawthorne Street, WTR-3 
San Francisco, California 94105 
Sent via email to ow-docket@epa.gov 
Sent via email to Diane Fleck: fleck.diane@epa.gov 
Subject: PROPOSED WITHDRAWAL OF CERTAIN FEDERAL WATER QUALITY 
CRITERIA APPLICABLE TO CALIFORNIA, NEW JERSEY AND PUERTO RICO 
Docket No. EPA-HQ-OW-2012-0095 
Dear Ms. Fleck: 
 
Please accept these comments into the docket for the withdrawal of the federally 
promulgated saltwater aquatic life cyanide criteria for San Francisco Bay, as referenced 
above. 
 
The San Francisco Bay Regional Water Quality Control Board (Water Board) is the State of 
California’s regional office with responsibility for enhancing and maintaining the water quality 
of the San Francisco Estuary. The San Francisco Bay Water Quality Control Plan establishes 
applicable water quality standards, including beneficial uses and water quality objectives, to 
protect water quality in the Estuary. The Water Board strives to implement water quality 
standards that are most relevant and protective of beneficial uses in the Bay. 
We fully support the EPA action to amend the federal regulations to withdraw promulgated 
federal water quality criteria for cyanide applicable to San Francisco Bay and the EPA’s 
approval of the site-specific aquatic life objectives put forward by the Water Board. 
 
In December 2006, the Water Board adopted Resolution (R2-2006-0086) to establish site-
specific marine cyanide objectives (acute 9.4 μg/L and chronic 2.9 μg/L) for all segments of San 
Francisco Bay to replace the existing National Toxics Rule (NTR) acute and chronic objectives 
of 1 μg/L. The adopted site-specific objectives reflect the relevant aquatic organisms present in 
the Bay and follow both state and federal guidance and policy guiding development of site-
specific objectives. The state Policy for Implementation of Toxics Standards for Inland Surface 
Waters, Enclosed Bays, and Estuaries of California allows for consideration of site-specific 
objectives when permit limits based on existing water quality objectives may not be attainable, 
the current objectives are not appropriate for the water body, and there is no evidence of adverse 
water quality impacts. All these conditions are met for cyanide in San Francisco Bay. In 
particular, the NTR water quality criteria are heavily influenced by toxicological data for one 
species that is not present in San Francisco Bay, and are therefore not fully applicable. Despite 
the fact that the site-specific objectives are less stringent than the NTR criteria, cyanide data 
collected in the Bay consistently show concentrations that are well below the NTR objective. 
Furthermore, cyanide does not persist in natural waters and does not bioaccumulate in biota. We 
appreciate the opportunity to support the EPA action to update the NTR criteria for cyanide in 
San Francisco Bay. 
 
If you have any further questions, please contact Barbara Baginska at 510 622-2474, or 
via e-mail at bbaginska@waterboards.ca.gov. 
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Sincerely, 
Naomi Feger 
Division Chief 

EPA Response: 

EPA appreciates this letter of support from the State of California’s San Francisco Bay Regional 
Water Quality Control Board.  We look forward to continuing to work with the Board on water 
quality issues. 
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Comment submitted by Jill Lipoti, Director, Water Monitoring and Standards, New Jersey 
Department of Environmental Protection (NJDEP) 

 

Submitter Information 
Submitter's Representative: Jill Lipoti, Director of Water Monitoring and Standards 
Organization: Water Monitoring and Standards, New Jersey Department of Environmental 
Protection (NJDEP) 
Government Agency Type: State 
Government Agency: Water Monitoring and Standards, New Jersey Department of 
Environmental Protection (NJDEP) 

 

General Comment 

See attached file(s) 
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Attachments 

Comment 

June 4, 2012 
U.S. Environmental Protection Agency 
Mail Code: 28221 T 
Water Docket 
1200 Pennsylvania Ave., NW 
Washington, DC 20460 
PO Box 420 (Mail Code 401-041) 
401 East State Street 
Trenton, New Jersey 08625-0420 
Telephone: 609-292-1623 
Fax: 609-633-1276 
http://www.nj.gov/dep/wms/ 
Attn: Docket ID No. EPA- HQ-OW-2012-0095 
Via email to: OW-Docket@epa.gov 
Re: Docket ID No. EPA-HQ-OW-2012-0095 
Proposed Withdrawal of Certain Federal Water Quality Criteria Applicable to California, New 
Jersey and Puerto Rico 
 
The New Jersey Department of Environmental Protection (NJDEP) appreciates the opportunity 
to comment on the U.S. Environmental Protection Agency's (USEPA), Proposed Withdrawal of 
Certain Federal Water Quality Criteria Applicable to California, New Jersey and Puerto Rico 
(Proposed Withdrawal) (66 FR 20585, April 5, 2012). NJDEP is pleased with USEPA's action to 
withdraw National Toxics Rule (NTR) aquatic life and human health water quality criteria 
applicable to New Jersey. NJDEP adopted criteria for those pollutants under the NTR through 
several revisions to the New Jersey Surface Water Quality Standards (N.J.A.C. 7:9B) since 1992. 
These criteria were approved by the USEP A subsequent to each revision. 
 
USEPA has identified nine pollutants (12 criteria), which New Jersey adopted and USEPA 
approved, that are less stringent than the Federal promulgated NTR criteria. USEPA has 
compared NJDEP's current surface water quality criteria with the 1992 NTR criteria to arrive at 
the conclusion that these criteria are less stringent. However, USEPA has updated several of their 
criteria since 1992. When compared with the current USEPA National Recommended Water 
Quality Criteria  http://water.epa.gov/scitech/swguidance/standards/current/index.cfm), only six 
criteria are less stringent than USEPA's current recommended criteria. The following are 
comments on the criteria that are less stringent than current USEP A current recommendations. 
 
Lead: 
NJDEP has updated aquatic freshwater criteria for Lead in 2002 (34 N.J.R. 537(a); January 22, 
2002), as a non-hardness-dependent criteria. In addition, NJDEP used conversion factors 
recalculated by the Delaware River Basin Commission (DRBC) for both fresh and marine 
criteria. USEPA approved these criteria on August 16, 2002 and indicated that they are in the 
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process of updating criteria for lead. NJDEP may review its aquatic criteria for lead when 
USEPA updates its recommendations to determine if NJDEP criteria are still protective using the 
most recent scientific data. 
 
Nickel: 
NJDEP has updated aquatic marine criteria for update in 2006 (38 N.J.R. 4449(a); October 16, 
2006) based on newer scientific information because USEPA failed to include its criteria 
recommendations based on new information. Marine criteria were recalculated using Technical 
Information Related to Developing a Saltwater Nickel Addendum to the Ambient Water Quality 
Criteria Document, 2003 (http://www.state.nj .us/dep/wms/bwqsa/support_ docs.htm). 
USEPA approved these criteria on December 20, 2006. On April 6, 2010, USEPA, through a 
letter to Ronald Popowski, USFWS, indicated these criteria are more scientifically-sound and are 
not likely to adversely affect any applicable federally-listed aquatic or aquatic-dependent species 
under USFWS jurisdiction. 
 
1,1,2,2-Tetrachloroethane, 1,1,2-Trichloroethane, and 1,1-Dichloroethylene: 
NJDEP has updated human health criteria for saline water based upon fish only exposure for 1,1 
,2,2-Tetrachloroethane, 1,1,2- Trichloroethane, and 1,1 - Dichloroethylene in 2006 (38 N.J.R. 
4449(a); October 16, 2006). 
NJDEP developed these criteria following the scientific methodology recommended by USEPA. 
However, the NJDEP used toxicity factors recommended by the New Jersey Drinking Water 
Quality Institute (NJDWQI) rather than the toxicity factors available in IRIS to ensure 
consistency with our Safe Drinking Water Program. USEPA approved these criteria on 
December 20, 2006. 
 
As part of the 2009 NJDWQI review, 1,1 ,2,2-Tetrachloroethane, 1,1 ,2-Trichloroethane, and 1, 
1-Dichloroethylene, were classified as Suggestive Carcinogens (Possible Human Carcinogens). 
NJDWQI has reviewed the health effects information and has recommended revisions to these 
health based criteria. NJDWQI recommendations are: the human health criteria in saline waters 
for 1,1 ,2,2-Tetrachloroethane should be 14 )µg/L which is equal to the current USEPA 
recommendation; the human health marine criteria for 1,1,2- Trichloroethane should be 14 )µg/L 
which will be more stringent than the current US EPA recommendation of 16 µg/L; and the 
human health marine criteria for 1,1 -Dichloroethylene should be 1,286 µg/L which will be more 
stringent than the current US EPA recommendation of 1700 µg/L. In accordance with N.J.A.C. 
7:9B-1.5(c) 6, once the Maximum Contaminant Levels (MCL)'s for these criteria are revised in 
the Safe Drinking Water Act Rules, the Department will publish a notice of administrative 
change in the New Jersey Register to update these criteria in the Surface Water Quality 
Standards. 
 
I hope that the above comments on the Proposed Withdrawal will assist you in finalizing the 
document. Feel free to contact Debra Hammond by email at Debra.hammond@dep.state.nj .us or 
by phone at 609-777-1753 if you have any questions. 
 
Sincerely 
Jill Lipoti, Director, Water Monitoring and Standards 
NJ Department of Environmental Protection 
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P.O. Box 420 (Mail Code 401-041) 
401 East State Street 
Trenton, NJ 08625-0420 

EPA Response: 

EPA appreciates this letter of support from the State of New Jersey’s Department of 
Environmental Protection (NJDEP).  We look forward to continuing to work with the NJDEP on 
water quality issues. 
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and recommended by national/international advisory com-
mittees for risk assessment of ionizing radiation-induced 
mutational damage/cancer from the mid-1950s to the pre-
sent. The LNT concept was later generalized to chemical 
carcinogen risk assessment and used by public health and 
regulatory agencies worldwide.

Keywords Ionizing radiation · Linearity · Dose 
response · Risk assessment · Threshold dose response · 
Target theory · Eugenics · LNT

Introduction

In 1956, the US National Academy of Sciences (NAS) 
Committee on Biological Effects of Atomic Radiation 
(BEAR I)/Genetics Panel issued the most far reaching 
recommendation in the history of risk assessment that 
genomic risks associated with exposure to ionizing radi-
ation should be evaluated with a linear dose–response 
model, no longer via the threshold dose–response model 
that had long been the “gold” standard for medicine and 
physiology (Calabrese 2005, 2009a, 2011). The Genetics 
Panel members believed that there was no safe exposure 
to ionizing radiation for reproductive cells with the muta-
tion risk being increased even with a single ionization 
(Hamblin 2007). The LNT concept was generalized in 
1958 to somatic cells and cancer risk assessment by the 
National Committee for Radiation Protection and Meas-
urement (NCRPM) (Whittemore 1986). Quickly thereaf-
ter, other national and international advisory committees 
and organizations adopted such judgments for ionizing 
radiation (Calabrese 2009b). In 1977, the Safe Drinking 
Water Committee (SDWC) of the US NAS extended the 
linear dose–response risk assessment model of the BEAR/

Abstract This paper identifies the origin of the linear-
ity at low-dose concept [i.e., linear no threshold (LNT)] 
for ionizing radiation-induced mutation. After the dis-
covery of X-ray-induced mutations, Olson and Lewis 
(Nature 121(3052):673–674, 1928) proposed that cosmic/
terrestrial radiation-induced mutations provide the prin-
cipal mechanism for the induction of heritable traits, pro-
viding the driving force for evolution. For this concept to 
be general, a LNT dose relationship was assumed, with 
genetic damage proportional to the energy absorbed. Sub-
sequent studies suggested a linear dose response for ioniz-
ing radiation-induced mutations (Hanson and Heys in Am 
Nat 63(686):201–213, 1929; Oliver in Science 71:44–46, 
1930), supporting the evolutionary hypothesis. Based on an 
evaluation of spontaneous and ionizing radiation-induced 
mutation with Drosophila, Muller argued that background 
radiation had a negligible impact on spontaneous muta-
tion, discrediting the ionizing radiation-based evolution-
ary hypothesis. Nonetheless, an expanded set of mutation 
dose–response observations provided a basis for collabo-
ration between theoretical physicists (Max Delbruck and 
Gunter Zimmer) and the radiation geneticist Nicolai 
Timoféeff-Ressovsky. They developed interrelated physical 
science-based genetics perspectives including a biophysical 
model of the gene, a radiation-induced gene mutation target 
theory and the single-hit hypothesis of radiation-induced 
mutation, which, when integrated, provided the theoreti-
cal mechanism and mathematical basis for the LNT model. 
The LNT concept became accepted by radiation geneticists 
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University of Massachusetts, Morrill I, N344, Amherst,  
MA 01003, USA
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Biological Effects of Ionizing Radiation (BEIR) commit-
tees to chemical carcinogens, a recommendation that was 
soon adopted and implemented by the Environmental Pro-
tection Agency (EPA). On a parallel track, similar LNT 
risk assessment procedures were adopted by the Food and 
Drug Administration (FDA) in 1977 concerning animal 
carcinogen drug residues.

Despite the fact that the LNT model has been of central 
importance in chemical and ionizing radiation regulatory 
risk assessment, its origin is not within the environmental/
occupational risk assessment domain. The current paper 
provides a novel historical assessment of the scientific ori-
gin of the LNT. It will show that the LNT was first applied 
to the field of biology in 1928 to explain the occurrence 
of genetic variation that would serve as the “biological 
engine” for evolution. The paper will also demonstrate how 
the linear dose–response model as proposed by Olson and 
Lewis (1928), which soon afterward became transformed 
into a “Proportionality Rule” by Muller (1930), became 
mechanistically framed within the context of a single-“hit” 
hypothesis based on the target theory by Timoféeff-Resso-
vsky et al. (1935) in a unique collaborative effort between 
leading theoretical physicists and radiation genetics. This 
paper extends two earlier publications within Archives of 
Toxicology concerning historical foundations of the LNT 
concept (Calabrese, 2009b) and threshold/hormetic (Cala-
brese 2009a) models.

Evolution and LNT

Since the publication of the Origin of Species in 1859 by 
Darwin and the rediscovery of the works of Mendel on 
gene inheritance, there was intense interest in the biologi-
cal community to determine the cause of genetic change or 
novelty that would be subject to natural selection, thereby 
providing an important mechanism of evolution. As noted 
by Patterson (1933), a well-known colleague of Hermann 
J. Muller at the University of Texas/Austin, “the important 
question in biology is the problem of evolution” referring 
to the need to understand the mechanism of evolution at 
the gene level. Despite the fact that the gene was more of 
a concept than a physical entity during the early decades of 
the twentieth century, it was widely believed that the gene 
was the basic unit of heredity and that the driving force 
for evolutionary change must be via the induction of herit-
able genetic changes or mutations at the gene level (Mul-
ler 1922). This perspective provided the basis for intense 
interest by numerous genetics researchers in the second 
and third decades of the twentieth century to induce altera-
tions in heritable traits by environmental (e.g., temperature) 
alterations, physiological stressors (e.g., starvation), as well 
as toxic chemicals and ionizing and non-ionizing radiation.

Given the central importance of evolution in biology 
and underscoring the intensity of the competition to be the 
first to demonstrate inducible heritable changes, Muller 
(1927) provided only an initial “discussion” of his muta-
genicity findings with no data in his now famous Science 
paper that led to his Nobel Prize in 1946. This was done 
in order to secure recognition of being the first to report 
induction of heritable mutations by an environmental agent 
(i.e., X-rays). The supporting data were published the next 
year in a conference proceeding of very limited distribution 
based on the World Cat database (Muller 1928a) and also 
within the Proceedings of the National Academy of Sci-
ences (PNAS) (Muller 1928b). Not only were the findings 
of mutation significant so too was the fact that the mutation 
rate was increased by about 150-fold at the highest dose 
tested.

Muller speculated that naturally occurring ionizing radi-
ation might be a significant explanatory factor for genetic 
variation and may drive the evolution process. However, 
Muller was cautious in making the mutation–evolution link 
as the doses he had used to induce mutation were extremely 
high, exceeding background by about 200,000-fold, caus-
ing sterility or mortality in a substantial proportion of the 
fruit flies tested. In addition, the dose response was not 
linear but closer to a square root function due to a mod-
est decline from linearity at the highest dose (Muller 1927, 
1928a). If the true dose response for ionizing radiation-
induced gene mutation was linear at low dose, as a general 
condition, then it may have explanatory implications for 
an evolution mechanism. Consequently, he soon directed 
several members in his laboratory to assess the topic of 
dose response more fully than he did in his groundbreak-
ing mutation discovery. While the follow-up research by 
Muller’s group was being undertaken, Axel R. Olson and 
the prestigious physical chemist Gilbert N. Lewis (1928) 
of the University of California/Berkeley published a pro-
posal on April 28, 1928, in Nature that natural radioactiv-
ity was likely a significant cause of mutation that could 
generate variability from the parent generation and affect 
the process of evolution. These authors based this suppo-
sition on a report of January 1, 1928, in PNAS by Good-
speed and Olson on X-ray-induced heritable changes in 
tobacco. These authors claimed that the tobacco plant stud-
ies were specially planned to facilitate a direct comparison 
of mutation rates between the artificial X-rays and “natu-
rally occurring radiations.” Olson and Lewis (1928) also 
stated that “since the rays can only be effective when they 
are absorbed, and this produces ionizations, it seems safe to 
assume that the various rays will produce biological effects 
in proportion to the ionization which they cause” (emphasis 
added), a perspective based on the emerging target theory 
for radiation-induced biological effects proposed by leaders 
in the physics community (Glocker 1927; Crowther 1924). 
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Olson and Lewis (1928) then utilized a simple linear math-
ematical model to derive a mutation estimate at a selected 
natural background radiation dose. With this method, they 
estimated the number of variants (mutants) induced per 
year by natural radiation. These authors concluded that “it 
seems, therefore not altogether extravagant to assume that 
such variations as actually occur in nature are due largely 
to the radioactivity of the environment.” The involve-
ment of Gilbert Lewis in this activity, while unexpected, 
was derived from his research in the 1920s in the area of 
radiation physics (Coffey 2008). Furthermore, his eclectic 
research activities had also drawn him toward evolution-
ary theory, the subject of his major presentation (i.e., Silli-
man Lecture) at Yale, just preceding the development of the 
LNT paper in Nature (Lewis 1926). This lecture followed 
that of Thomas Hunt Morgan of Columbia University in 
1925, Muller’s Ph. D. advisor and 1936 Nobel Prize recipi-
ent. The perspective of Olson and Lewis (1928) was also 
independently advanced by Muller in a paper read before 
the National Academy of Sciences on April 24, 1928, and 
published on September 14, 1928. The statement of Mul-
ler (1928b) was principally conceptual, lacking the detailed 
formulation of Olson and Lewis (1928).

The following year, Babcock and Collins (1929a, b) 
tested the hypothesis of Olson and Lewis (1928). They 
found a location in which the natural radiation was twice 
that found in their University of California/Berkeley labo-
ratory. Using the ClB strain sex-linked recessive Dros-
ophila assay, they reported an increase in mutation that 
corresponded in the same proportion as the difference 
in background radiation, supporting the proportionality 
hypothesis. Detailed experimental methods including the 
actual radioactivity levels were never published, although 
such data were promised to be provided in a subsequent 
paper. In 1930, Hanson and Heys provided further support 
for the hypothesis that “natural radiation may be responsi-
ble for the mutations that are the grist of the natural selec-
tion mill with the resulting evolution of new forms.” Their 
findings were based on a study of fruit fly mutations in an 
abandoned carnotite (i.e., uranium) mine. Such interpreta-
tions were initially supported by commentaries by various 
authors (Lind 1929; Dixon 1929, 1930).

In 1930 Muller and Rice University physicist, Mott-
Smith, challenged this LNT evolution perspective by 
reporting that natural radiation, which was of such a low-
dose rate, could only account for about 1/1,300 of the gene 
mutations that occurred spontaneously in Drosophila mela-
nogaster, assuming a linear dose response. The authors 
concluded that other causes must explain the origin of most 
mutations that spontaneously occur. Nonetheless, in his dis-
sertation, under the direction of Muller, Oliver (1931) stated 
that cosmic and terrestrial radiations must account for some 
proportion of the spontaneous mutations (see Muller 1930). 

This conclusion was justified on the belief that the response 
is linear at low dose, with there being no threshold for a 
mutation response. This relationship was stated as holding 
true for all types of high-energy radiation (e.g., gamma, 
beta, X-rays and probably ultra-violet rays). Thus, Oliver 
(1931) concluded that “by inference it can be added that 
the cosmic and the terrestrial radiations also are capable of 
producing mutations in proportion to their power of ioniza-
tion.” Oliver (1931) also extended the concept of propor-
tionality to chromosomal inversions and translocations 
further arguing for the support of a background radiation 
influence. For example, Muller and Altenburg (1930) noted 
that translocations are induced at a similar frequency as 
gene mutations. Given these circumstances, Oliver (1931) 
noted that “one would expect each of the classes of changes 
considered to occur with the same frequency when the indi-
viduals are subjected only to the natural conditions, if natu-
ral radiation can account for all mutations…” Despite this 
interpretation of environmental radiation-induced genetic 
changes, Oliver (1931) concluded that “some other condi-
tion must, therefore, enter in order to explain the difference 
in non-radiated material, between the frequency of gene 
mutation and that of the other type of genetic changes.”  
(p. 34)

Even though Muller dismissed natural radiation as pro-
viding a quantifiably significant mutational influence to 
derive genetic novelty for evolutionary change, he still 
retained his belief in the linear dose–response relationship 
(p. 238) (Muller 1930) based on the findings of Hanson 
and Heys (1929, 1930) and Oliver (1930). Even though the 
hypothesis of Olson and Lewis (1928) did not maintain sig-
nificant support for long within the scientific community, 
Muller and other leaders of the radiation genetics commu-
nity became strong advocates of the LNT model to account 
for genomic mutations and the occurrence of cancer.

It may seem difficult to understand in retrospect why 
prominent scientific leaders such as Gilbert N. Lewis, Her-
mann J. Muller and others so quickly adopted a belief in 
linearity at low dose. In the case of Muller, he was fully 
committed to this view after the publication of only three 
studies (Hanson and Heys 1929, 1930; Oliver 1930) in 
which the lowest cumulative dose was roughly 285 r, 
administered in an acute manner, the rough approxima-
tion of 1,000 modern chest X-rays in 3.5 min or 5 chest 
X-rays/s.

In his rather copious publications during this period of 
“belief”/concept formulation, Muller never addressed con-
temporary publications that did not support a linear inter-
pretation (Patterson 1928; Weinstein 1928; Stadler 1930, 
1931). Yet, he was well aware that the lowest doses in the 
Hanson and Heys (1929, 1930) and Oliver (1930) papers 
were acute studies that grossly exceeded background radia-
tion exposure. To think within a linear dose–response term 
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framework ran counter to pharmacological and chemical 
toxicological experience at that time. As Zimmer (1966) 
reflectively wrote, toxic chemicals in the early decades 
of the twentieth century demonstrated “no effect up to a 
threshold dose and then climbed steeply up to 100 %.” 
Muller and others argued that the genetic response to ion-
izing radiation demanded a different evaluative framework.

Target theory and LNT

A likely explanation for Muller’s (and possibly Gilbert N. 
Lewis’s) acceptance of the LNT in the absence of convinc-
ing dose–response data may be found within the scientific 
culture at the time. X-ray-induced mutational effects were 
placed within the context of what was called the radia-
tion target theory. This theory was quantitative and dosi-
metric, with mathematical calculations related to quantum 
mechanics, reflecting the leadership of prestigious theo-
retical physicists (von Schwerin 2010). The formation of a 
physics-based target theory was established prior to the dis-
covery of inducible mutations by Muller (1927) by medi-
cal physicists such as Dessauer (1922), Glocker (1927) and 
Crowther (1924, 1926, 1927), setting the stage for a novel 
scientific framing of the mutational data in the 1930s. The 
mutation findings of Muller (1927) were a major scientific 
advance that easily fit into the target theory concept while 
also markedly advancing the scientific standing of target 
theory itself.

The radiation target theory as applied to mutations was 
formulated by the detailed interactions and collaborations 
of leading radiation geneticists and theoretical physicists 
during the mid-1930s. During this time, radiation geneti-
cists, lead by Nicolai Timoféeff-Ressovsky, and physi-
cists, including Niels Bohr, with a profound interest in the 
interface of physics and biology, would meet each year, 
typically in Copenhagen and Belgium for extensive discus-
sions. From these exchanges developed the seminal con-
ceptual paper by Timoféeff-Ressovsky and the physicists 
Max Delbruck and Kevin Gunter Zimmer (Timoféeff-Ress-
ovsky et al. 1935) that would establish a conceptual frame-
work for gene structure, target theory for the induction 
of mutations via ionizing radiation, the single-hit mecha-
nism hypothesis to account for the shape of the LNT dose 
response and the application of this dose–response model 
for what was to become modern cancer risk assessment. 
The genetic target theory saw mutation as a purely physical 
action following an all or none law in which a single ioni-
zation or energy absorption produces the mutational effect 
independent of all other ionizations and energy absorptions.

This linearity feature stands in contrast to normal physi-
ology that invariably deals with large numbers of mol-
ecules of each kind, and where the elimination of a single 

molecule would not result in observable effects (Delbruck 
1940). The energy of ionizing radiation was assumed to be 
essentially transformed into a genetic effect. According to 
the physicist turned biologist Max Delbruck (1969 Nobel 
Prize recipient in Biology and Medicine), the proportion-
ality rule that was proposed earlier by Muller, based on 
the research of Hansen and Heys (1929) and Oliver (1930, 
1931) and supported in experimental research by Timofé-
eff-Ressovsky et al. (1935), provided the basis of the sin-
gle-hit mechanism interpretation and the calculation of the 
size of the gene (Delbruck 1940). Table 1 provides a list-
ing of quotes in which the early conceptual framing of the 
dose–response proportionality concept occurred. The trans-
forming of a dose–response hypothesis based on a very 
limited amount of data into a biological “Rule” by Muller 
was done without significant discussion of the concept, its 
possible mechanisms as well as the recognition of data that 
may contradict this “Rule.”

Although Muller was a geneticist, he was drawn quickly 
toward the physics-mutation interface, accepting significant 
elements of target theory for radiation-induced mutational 
effects, including the important assumptions that dam-
age was proportional to the energy absorbed, linear dose–
response modeling and that effects were cumulative and 
deleterious (Muller et al. 1936). Muller knew Timoféeff-
Ressovsky, having met him in the Soviet Union in 1922, 
encouraging him and his colleagues to transform his labo-
ratory to one of the Drosophila genetics. Muller renewed 
contact with Timoféeff-Ressovsky during the 5th Inter-
national Congress on Genetics in 1927. From November 
1932 to September 1933, Muller researched in Berlin with 
Timoféeff-Ressovsky. He also participated in the physics-
biology/mutation discussions in Copenhagen in 1936, 
engaging Niels Bohr and other leading physicists. Experi-
ments of radiation geneticists during this period were often 
designed within the context of this target theory framework. 
This was also the case for critical studies performed a dec-
ade later under the aegis of the Manhattan Project at the 
University of Rochester under the direction of Curt Stern 
(with Muller serving as a consultant) (Spencer and Stern 
1948; Caspari and Stern 1948).

The hit hypothesis

As noted above, in his Nobel Prize research, Muller 
reported that the induction of mutations was not directly 
proportional to the X-ray dose, but rather to the square root 
of the dose (Muller 1927). Based on discussion with the 
physicist and future Nobel Prize winner Irving Langmuir 
(1932 Nobel Prize in Chemistry), Muller (1927) stated 
that this observation suggested that the induction of muta-
tion was not caused directly by a single quantum of energy. 
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However, subsequent exposure experiments by Hanson and 
Heys (1929), Oliver (1930, 1931) and later by Timoféeff-
Ressovsky et al. (1935), even though all experiments were 
at very high dose, supported a proportionality relationship, 
which was consistent with the “hit” theory of mutation in 
which the X-ray treatment excites an electron in the target 
gene. This excitation was proposed to affect a permanent 
change or mutation to a different molecular structure. Ion-
izing irradiation was the only effective way to induce muta-
tions; it showed no threshold, suggesting that the absorp-
tion of radiation is a quantized and additive process (von 
Schwerin 2010). A “quantum-jump” was considered to be 
the physical process caused by a hit on a target, resulting 
in mutation. Treatment effects induced by a physical agent 
like ionizing radiation were believed to be caused by one or 
several discrete biophysical events, that is, hits on a target. 

Based on hypotheses about what constituted a hit, statisti-
cal models were used to construct dose–response relation-
ships. If there was only a single hit on a single target, the 
dose response was linear. As the number of assumed hits 
increased, a more threshold like the dose response would 
appear. In a practical sense, the mathematical model-
derived dose response based on an assumed number of hits 
could be visually matched against the laboratory-obtained 
dose–response curve. Using this direct and simplified 
approach, researchers like Muller, Timoféeff-Ressovsky 
and participating physicists decided the theoretical number 
of hits. This type of target theory was especially strong in 
Germany, with support from leaders such as Boris Rajew-
sky (Director of the KWI for biophysics, 1936), Timoféeff-
Ressovsky and others (von Schwerin 2010). This concep-
tual framework led to the conclusion that mutation was a 

Table 1  Documentation of the introduction of the proportionality rule concept into the mutation literature, 1929–1960

References Quote

Hanson and Heys (1929) “It is only to be expected that the number of mutations be directly proportional to the number of rays to which 
the organisms are exposed.” Page 207

Muller (1930) “Since then Hanson, using radium, and Oliver in our laboratories using X-rays, have both found that the fre-
quency of mutations produced is exactly proportional to the energy of the dosage absorbed… There is, then, 
no trace of a critical or threshold dosage beneath which the treatment is too dilute to work.” Page 236

Oliver (1930) “That is there is a direct proportionality between the percent of lethals and the length of time of treatment may 
be seen more readily by a comparison of the t1 values calculated from the results for each of the given doses.” 
Page 45

Stadler (1930) “Mutation frequency increased approximately in direct proportion to dosage.” Page 13

Hanson et al. (1931) “Taking the amount of ionization in air as a measure, the mutation rate seems to vary approximately in direct 
proportion to the intensity.” Page 142

Oliver (1931) “By inference it can be added that the cosmic and the terrestrial radiations of higher energy content also are 
capable of producing mutations in proportion to their power of ionization.” Page 480

Oliver (1931) “The relation of proportionality to the dosage applies not merely to the lethals in general, but, more specifically, 
to the lethal gene mutations.” Page 485

Oliver (1931) “…[gene mutations and gene rearrangements] all probably occur in direct proportion to the dosage, no matter 
how small a dose is used.” Page 486

Patterson (1931) “In general their results [i.e., Hanson and Heys 1928 and Oliver 1930] justify the conclusion that the rate is 
directly proportional to the dosage employed.” Page 133

Hanson and Heys (1932) “Further evidence of the proportionality rule from a study of the effects of equivalent doses differently applied.” 
Page 335

Hanson and Heys (1932) “Experiments planned with a view to determining within what limits the proportionality rule holds show again 
a strict correspondence existing between the amount of radium administered and the consequent biological 
effect, the induced mutation frequency obtained varying directly with the dosage.” Page 343

Hanson (1933) “The rate seems to be directly proportional to the dosage. Muller has named this the ‘proportionality rule.’ For 
example, when all other factors are kept constant, doubling the time of exposure also doubles the number of 
lethal mutations.” Page 486

Oliver (1934) “The frequency of induced mutations is directly proportional to the intensity of the treatment.” Page 391

Delbruck (1940) “The proportionality rule gave the basis for the single-hit interpretation…” Page 359

Stern (1950) “The proportionality rule has been proven to hold over a wide range. Figure 155 shows that, for Drosophila, the 
relation is essentially linear over the range from 25 r to several thousand r. It has further been shown that the 
frequency of induced mutations is independent of the time over which the radiation is applied.” Page 433

Stern (1960) “It has been established for a variety of experimental organisms that the number of mutations induced by radia-
tion is proportional to the dose. This proportionality has been proven to hold over a wide range of dosages.” 
Page 491
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single-hit process, proceeding from a single ionization, 
from a quantum of ionizing radiation in a specific sensitive 
zone of the gene.

This theoretically based perspective became not only 
a workable model but a firm belief within the radiation 
genetics community even though there was no knowl-
edge of the physical nature of the gene. As coauthor of the 
Timoféeff-Ressovsky et al. (1935) paper, Delbruck subse-
quently noted in his Nobel Prize lecture that it was thought 
that genes were very stable and, therefore, showed charac-
teristics of molecules. However, the gene concept at that 
time was simply that of Mendelian algebraic rates, lacking 
structural chemistry insight. There was much speculation 
of gene structure including that of submicroscopic steady-
state systems or even an entity not readily analyzable in 
chemistry as proposed by Bohr (1933).

The paper of Timoféeff-Ressovsky et al. (1935), as 
noted above, was striking in its collaboration between 
physics and genetics, its proposed chemical nature of the 
gene, size of the gene and in the proposal of a “hit” hypoth-
esis as the foundation of the linear dose response for ion-
izing radiation-induced mutation. While the gene structure 
and size framework would be bypassed and replaced by 
the DNA structure of Watson and Crick (1953), the hit the-
ory component of Timoféeff-Ressovsky et al. (1935) was 
accepted and implemented by the radiation genetics com-
munity. The term “hit hypothesis” became commonly used 
in the lexicon of radiation genetics, including those com-
prising the BEAR I Committee/Genetics Panel that recom-
mended changing to a linear model from a threshold model 
for assessing mutation risks from ionizing radiation (Cala-
brese 2013).

The impact of this 1935 article was facilitated by the 
actions of Timoféeff-Ressovsky who sent reprints to key 
researchers. However, the overall immediate impact of the 
paper was very limited as it was published in an obscure 
Gottingen journal that was not cited in any leading index 
with only four issues being printed before ceasing publica-
tion. This paper, which provides the origin of the single-hit 
hypothesis to support a linear dose–response model, was 
not even cited in the BEAR I report that implemented the 
concept. Yet, the term “hit” hypothesis and target theory 
became commonly used, even if credit was not often given 
to the original paper (Timoféeff-Ressovsky et al. 1935). 
Nonetheless, this paper did receive a major endorsement 
in the 1944 book “What is Life” by Erwin Schrodinger, 
a Nobel Prize physicist (1933), raising its visibility in the 
physics community.

The concept of the gene and its striking stability sug-
gested it must have a unique atomic composition. Del-
bruck (1970) believed that such stability might be due to 
each atom of a gene being fixed in its mean position and 
electron-stable, sunk in an energy well, now seen having 

stability due to the function of the hydrogen bond. Muta-
tions of such genes could only occur following the absorp-
tion of high energies as from ionizing radiation, not from 
heat under physiological conditions. In fact, a modest 
increase in vibrational energy was estimated to increase 
the atomic stability, decreasing mutational risk. Since a 
transaction in an atom can be affected by a single digit eV 
and that the initial impact of an X-ray can be several fold 
greater, it was believed that any gene would be at risk for 
mutation from radiation. Since the initial energy of impact 
exceeds a threshold energy of activation, ionizing-radiation 
should affect not only the induction of a localized mutation 
but also that of a broad range of gene targets.

The mutation hit theory was challenged by Caspari 
and Stern (1948) in a chronic, very low-dose rate study, 
leading to the hypothesis that either a threshold exists or 
multiple independent primary actions are required for a 
mutation to occur, or that a recovery or repair effect/pro-
cess occurred at a very low-dose rate (Howarth et al. 1950; 
Key 1951). Over the next several decades, the dominance 
of the physics-based target theory would yield to improved 
chemical/biological/physiological understandings of the 
mutation process, including such modified target theory 
effects of ionizing radiation as DNA repair (in reproduc-
tive and somatic cells), adaptive response, the bystander 
effect as well as the recognition that the biological effects 
of ionizing radiation are principally due to the genera-
tion of hydroxyl radicals/hydrated electrons from cellu-
lar water and their migration to cellular targets (Collinson 
et al. 1962; Czapski and Schwartz 1962; Weiss 1944). In 
fact, even as the target theory was being applied to muta-
tion by Timoféeff-Ressovsky et al. (1935), the recognition 
of repair processes, including DNA repair, were emerging 
(Hanawalt 1994). Such challenges to the hit theory would 
eventually be brought to the BEAR Committee by Russell 
(1956, 1963) from Oak Ridge, but only after the BEAR 1 
Committee made its linearity recommendation.

Edward Lewis (1957a), another radiation geneticist 
Nobel Prize (1995) recipient, published a very influential 
Science article in 1957, strongly supporting a linear rela-
tionship for cancer, relying on linearity data in the Uphoff 
and Stern (1949) paper. In subsequent Congressional Tes-
timony, Lewis (1957b) would argue that the dose response 
was linear, regardless of the mechanism, and should be 
accepted as such whether or not a mechanism could even be 
discerned. These comments of Lewis suggested that he rec-
ognized the growing mechanistic challenge to the single-
hit theory as well as new conceptual problems (e.g., mul-
tiple biological processes could yield a linear relationship 
that did not require a single-hit process) emerging from 
the physics and genetics communities, including Zimmer 
(1941), a coauthor of the Timoféeff-Ressovsky et al. (1935) 
paper and radiation biologists/geneticists (Haas et al. 1950; 
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Kimball 1952). However, the time period within which 
Muller’s mutation findings were produced was one of the 
cultural scientific dominance of physics. Association with 
the leadership of the physics community served to enhance 
the significance of the mutational findings and its assumed 
linearity at low dose, as well as providing Muller with an 
expanded scientific and cultural context that recognized his 
achievements and enhanced his scientific reputation.

The influence of the hit concept of Timoféeff-Ressovsky 
et al. (1935) was facilitated via subsequent publications of 
Lea (1940, 1946), which offered further justification for the 
target theory-based LNT-single-hit hypothesis for muta-
tion. The publications of Lea were not only authoritative 
extensions of Timoféeff-Ressovsky et al. (1935) but more 
readily available than the Timoféef-Ressovsky et al. (1935) 
paper with its publication in a defunct journal.

Regulatory agency actions

Ionizing radiation

In the radiation risk assessment area, two endpoints were 
adopted to which linearity was applied: germ cell muta-
tions and cancer. In the case of germ cell mutations, based 
on several publications in the early 1950s by Muller (1951, 
1954), the BEAR I Genetics Panel (1956) proposed to limit 
exposure to ionizing radiation such that exposure would not 
exceed doubling of background mutations from concep-
tion through the first 30 years of life. The panel assumed 
that exposure to ionizing radiation could cause mutations 
to germ cells in a linear manner and had the potential to 
cause adverse genetic effects in individuals and future gen-
erations. The panel derived a risk assessment methodol-
ogy for application to both first-generation offspring and 
total genetic risk, including future generations. The panel 
derived a doubling dose method (i.e., the dose of ionizing 
radiation, assuming linearity at low dose, that would equal 
the number of mutations resulting from background expo-
sure), to estimate population-based risks. This doubling 
dose methodology would predict the number of genetic 
diseases based on three parameters: the assumed doubling 
dose, the proposed exposure limit and the background inci-
dence of genetic disease. Based on this risk assessment 
framework, the panel recommended a “uniform national 
standard” such that the members of the general popula-
tion would not receive more than a cumulative dose of 10R 
from conception through 30 years. This basic method of the 
BEAR I Committee, using the doubling dose/linear frame-
work, has been refined with recent advances allowing one 
to integrate between rates of radiation-induced mutation 
based on mouse studies and the risk of inducible genetic 
disease in people [Sankaranarayanan and Chakraborty 

2000a, b; Sankaranarayanan and Wassom 2008 (see Lyon 
2003 for an alternative view)].

In the case of somatic effects, cancer risks were esti-
mated via the use of a linear dose–response model. Assum-
ing linearity to zero, it was estimated that exposure of one 
rem to one million people each year would cause one to 
two new cases of leukemia on an annual basis for first dec-
ade of life (ICRP 1962; Sowby 1965; UNSCEAR 1962, 
1964). As with chemical carcinogenesis risk assessment, 
therefore, the foundations of the LNT modeling for ioniz-
ing radiation-increased cancer risks are directly traced back 
to Lea, Timoféeff-Ressovsky et al. and ultimately to Mul-
ler’s proportionality rule.

Chemical carcinogens

Five years after the publication of the BEAR 1 report, 
Mantel and Bryan (1961) published their influential paper 
entitled “Safety’ Testing of Carcinogenic Agents” based on 
the probit dose–response model in order to estimate tumor 
incidence for carcinogens. Biostatistical estimates of can-
cer risks were first provided by Bryan and Shimkin (1943) 
when they applied the probit model to estimate the cancer 
risk of three carcinogenic hydrocarbons (i.e., 20-methyl-
cholanthrene; 1,2,5,6-dibenzanthracene; 3,4-benzpyrene) in 
strain C3H male mice.

The motivation for Mantel and Bryan to develop the 
biostatistical model for predicting carcinogen risk was due 
to the fact that Mantel, a biostatistician at the US National 
Cancer Institute (NCI), was asked by the Director of the 
NCI to develop guidelines for the number of laboratory 
animals that would be needed to establish the safety of a 
test agent within the context of a hazard assessment. This 
response followed a request, after the Thanksgiving cran-
berry scare of 1959, by the Secretary of the Department 
of Health, Education and Welfare (HEW) to the NCI. The 
cranberry scare was a public relations nightmare in which 
trace residues of a cancer-causing herbicide [i.e., amitrole 
(3-amino-1,2,4-triazole)] were detected in some sources of 
cranberries just before the holiday. The secretary of HEW 
recommended against buying cranberries that year, lead-
ing to a consumer panic that threatened the industry. In 
order to avoid such situations in the future, the secretary 
of HEW requested the NCI to provide guidance on which 
cancer-causing substances were “safe” and at what dosage 
levels.

Mantel and Bryan (1961) noted the generality of their 
modeling approach and proposed the concept of a virtually 
safe dose with an estimated risk of 1/100 million. Some 
12 years later, the FDA would propose the use of the Man-
tel-Bryan (1961) model and recommend the 1/100 million 
safety guide in their July 19, 1973 risk assessment proposal 
in the Federal Register. When the rule was finalized in 
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1977, the Mantel-Bryan probit model was retained but with 
several modifications and with the acceptable (de minimus) 
risk being reduced to 1/million. This value was considered 
as the level below which no additional regulatory action 
would be taken within the context of the safety of animal 
carcinogen residues. The finalized Mantel-Bryan model of 
the FDA was the first quantitative risk assessment model 
approved by a regulatory agency. Two years later, the FDA 
(1979) significantly revised the cancer risk assessment 
policy, replacing the modified Mantel-Bryan model with 
a linear dose–response model based on multiple factors, 
including its more conservative risk estimation and ease of 
calculations (Anonymous, 1979). In the low-dose zone, the 
one-hit model discussed above is closely approximated by 
a simple linear model.

The US EPA strategy for assessment and regulation of 
carcinogens displayed a profound evolution during the 
1970s. Based on expert testimony during pesticide hear-
ings, EPA attorneys developed a legal brief that embodied 
“cancer principles” (NAS 1983). These “principles” sug-
gested that carcinogen exposures should be prevented. As 
the concept of “banning” carcinogenic agents was soon 
seen as unrealistic, EPA quickly adopted non-regulatory 
guidelines for a general risk assessment process (EPA 
1976). This process advocated the use of quantitative risk 
assessment as a means to differentiate risks among chemi-
cals and engineering processes. The guidance was very 
general, being limited to less than a page within the Fed-
eral Register. These guidelines were followed by a paper 
from the EPA Carcinogen Assessment Group (CAG) 
(Albert et al. 1977), which provided a strong endorsement 
of the LNT concept, arguing that linearity was supported 
by human epidemiological studies (e.g., ionizing radiation 
and cigarette smoking related lung cancer) and mutagenic-
ity studies that were also claimed to follow a linear dose 
response and believed to be the underlying mechanisms of 
carcinogenesis. In a March 15, 1979, Federal Register, the 
EPA Administrator Douglas Castle stated that “Risk assess-
ment from animal data is performed using the ‘one-hit’ 
model” based on the 1976 Interim Guidelines (EPA 1976). 
He went on to state that “the one-hit model was endorsed 
by the four agencies in the Interagency Regulatory Liai-
son Group” based on its highly conservative nature and the 
uncertainties in extrapolating from animal data to human 
responses and the possibility that humans may be more sus-
ceptible than the animal model, because of broad human 
interindividual variability in exposures and “other unknown 
factors”. The strongly clarifying and underlying statement 
of the administrator was due in part to the fact that EPA had 
used other cancer risk assessment models under other regu-
latory acts and by other US federal agencies.

According to Albert (1994), Chair of the EPA Can-
cer Assessment Group (CAG) during the 1970s, the EPA 

adopted the linear no threshold model (LNT) of the Atomic 
Energy Commission (AEC) that had been applied to esti-
mating risks from fallout from atomic weapon tests. The 
LNT model was attractive to EPA since it was very simple 
to apply; all that was needed in a toxicological sense was to 
identify the lowest dose of agent that induced a statistically 
significant response and draw a straight line to the origin of 
the graph for the dose versus cancer incidence. Its biologi-
cal plausibility was based on the linearity of mutation dose 
response within the framework of target theory. He noted 
that “any difference between chemical carcinogens and 
ionizing radiation could be waived aside as they both cause 
genetic damage…”

Statisticians would argue that the straight line extrapo-
lation to zero from the lowest statistically significant 
response ignored data at the high doses. Thus, during a 
meeting of leading statisticians called by the CAG, a deci-
sion was made to change from the single-hit model to the 
multi-stage model since it used all the data, while retain-
ing linearity at low dose and being compatible with the 
concept of cancer being a multi-stage process. Consistent 
with this assessment, the NAS Safe Drinking Water Com-
mittee (1977) recommended the adoption of LNT modeling 
for risk assessment using a multi-stage model. However, in 
1982, the Safe Drinking Water Committee (SDWC) was 
skeptical about LNT modeling for chemicals and rescinded 
its endorsement of the LNT model noting “…more confi-
dence could be placed in mathematical models for extrap-
olation if they incorporated biological characteristics of 
the animal studies… since the users of this volume will 
be likely to favor different varieties of the conventional 
extrapolation models or will have access to some of the 
newer developmental methodologies, it is premature at this 
stage to recommend any single approach by selecting it for 
calculations…” (p 8). However, since LNT modeling was 
already in use by EPA, in 1983, the SDWC again endorsed 
the LNT model and its subsequent use became the default 
methodology for chemical cancer risk assessment. Accord-
ing to Albert (1994), none of the possible models (single 
hit, multi-hit, logit, probit, multi-stage, others) were biolog-
ically credible. The agency simply needed one that would 
be acceptable. The agency applied LNT risk assessment 
methods using the multi-stage model for the regulation of 
trihalomethanes in drinking water in a November 29, 1979, 
notice in the Federal Register (EPA Environmental Protec-
tion Agency (US EPA) 1979a, b), a process that would be 
followed in subsequent EPA cancer risk assessments.

The parallel, yet converging linear dose–response strate-
gies of the EPA and FDA represent the regulatory origin 
of current cancer risk assessment practices throughout the 
world. They are directly traced back to the efforts of Lea 
(1946) and Timoféeff-Ressovsky et al. (1935), all of which 
stemmed from the “Proportionality Rule” of Muller (1930).
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Eugenics

While the LNT concept for mutation was born within the 
intellectual and scientific framework of the physics-based 
radiation target theory, its applications also found sup-
portive resonance within the philosophical, ideological 
and political frameworks of eugenics. German eugenicists 
expressed considerable concern that ionizing radiation may 
hurt the German germ plasm (Proctor 1999; Martius 1931). 
Educational programs based on these concerns cautioned 
against exposures to ionizing radiation that might adversely 
affect future generations of Germans. Recommendations 
as early as 1927 by the Bavarian Society for Pediatrics and 
Gynecology stated that women receiving excess X-rays 
during pregnancy should abort their fetuses. Pushing this 
concept even further, in 1930, Eugene Fisher, director of 
the Kaiser Wilhelm Institute for Anthropology, argued 
that women exposed to X-rays should be permanently pre-
vented from having children (Proctor 1999). Muller’s own 
history is replete with his highly visible association with 
national and international activities advancing eugenics 
philosophy and agenda. Even as late as 1955, Muller gave 
a strong eugenics advocacy presentation in Germany, test-
ing such ideas with a large audience of Nobel Prize winners 
(The Lindau Mediatheque 1955).

The biophysical concept of the gene had important 
eugenics implications. Since mutations could be induced 
by ionizing radiation in a linear at low-dose manner, this 
concept provided the principal foundation that all ioniz-
ing radiation—whether via medical diagnosis/treatment 
or industrially—was a concern for “genetic health”. The 
genetic toxicology studies of Timoféeff-Ressovsky et al. 
(1935) transformed these above-cited radiation health con-
cerns, providing biophysical models and the LNT-single-hit 
model risk assessment paradigm. Such actions provided 
a key vehicle by which eugenics would focus on radia-
tion protection for preventing the occurrence of genetic 
defects. In fact, the development and activities of the genet-
ics department of the Kaiser Willheim Institute under the 
direction of Timoféeff-Ressovsky was affected by such per-
spectives (Gausemeier 2010).

The concept of LNT for ionizing radiation-induced 
mutation was, therefore, built upon a scientific/cultural 
framework and applied to a range of health-related poli-
cies, especially those of eugenics during the early dec-
ades after the discovery of X-ray-induced mutations. 
In fact, the eugenics area would serve as an intellectual 
training ground for how ideas such as LNT could be 
“softened”, humanized and successfully integrated within 
a post-World War II society. Some aspects of eugenics 
advocacy and the LNT concept would morph into mod-
ern regulatory policy for carcinogen regulation, evolving 
from that of preserving the gene pool of certain racial 

subgroups or other targeted populations to a humanistic 
framework that would reduce mutational risks to entire 
populations.

Evolution and endogenous mutations

The LNT had its start in an attempt to explain evolution, 
finding other outlets in the world of eugenics and later 
public health regulatory policies. While Muller was a 
leader in these activities, he did not abandon his quest to 
determine those underlying factors that served to provide 
the novel mutations for natural selection. In fact, prior 
to his discovery of X-ray-induced mutations in 1927, 
Muller reported that temperature increases enhanced 
the mutation rate by about two-fold (Muller 1928c). 
However, the temperature hypothesis was placed on the 
research back burner when high doses of X-rays were 
found to markedly enhance mutation frequency. Muller 
would return to the temperature–evolution hypothesis 
some three decades later, completing an intellectual and 
professional circle, reflected in the comments of Plough 
and Ives (1934), his former colleagues at Amherst Col-
lege (1940–1945) who noted that “since Muller and 
Mott-Smith conclude that natural radiation is inadequate 
to account for mutations in nature, it seems possible 
to suggest that ubiquitous temperature variations may 
play that role”. If Muller had lived into the decades of 
the 1980s (he died in the 1967), he would have begun 
to appreciate the so-called other conditions suggested 
by Oliver (1931) as the cause of the overwhelming pro-
portion of spontaneously occurring mutations is now 
believed to be derived from endogenous metabolism, for 
which complex and integrative DNA repair processes 
have been selected for via natural selection (De Bont 
and van Larebeke 2004; Lindahl 1996).

Summary

The LNT concept was initially proposed to account for 
evolutionary change and then later applied for the assess-
ment of risks for some genetic diseases and cancer inci-
dence (Table 2). The initial data upon which the LNT 
concept was based were limited to a few studies of an 
acute nature and at very high doses. Within a decade, the 
LNT dose–response model was provided with a mecha-
nistic foundation via the integration of the single-hit 
concept within target theory. The LNT-single-hit model 
was then used by radiation geneticists to frame the intel-
lectual debate on low-dose ionizing radiation risk to the 
human genome. It provided the basis for the recommen-
dations of the US NAS BEAR I Committee in 1956 for 
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the switch from a threshold to a linear dose–response 
model for estimating ionizing radiation-induced germ 
cell mutation using the doubling dose concept. The LNT-
single-hit model was soon generalized to the process of 
cancer risk assessment and adopted by national and inter-
national committees concerned with ionizing radiation by 
the late 1950s and early 1960s. Five years later, Mantel 
and Bryan (1961), researchers at the US National Can-
cer Institute, proposed a probit model-based cancer risk 
assessment method. It was the Mantel and Bryan (1961) 
model that was proposed by the FDA in 1973 for can-
cer risk assessment procedures, being replaced with a 

LNT model by the FDA in 1979, the same year that EPA 
applied the LNT for the regulation of carcinogens (i.e., 
trihalomethanes) in drinking water. The LNT model and 
its single-hit explanation/mechanism theory, therefore, 
can be traced back to the concept of radiation-induced 
mutation target theory as proposed by Timoféeff-Resso-
vsky et al. (1935), which was founded on the proportion-
ality rule of Muller (1930) which itself had its origins in 
the 1928 paper of Olson and Gilbert that created the LNT 
concept following the seminal findings of Muller (1927) 
that ionizing radiation could induce mutation in the germ 
cells of fruit flies.

Table 2  LNT history: the temporal sequence leading to the LNT dose–response model for cancer risk assessment

References Specific temporal events

Muller (1927) Mutation findings—X-rays induce mutations in fruit flies
⇓

Olson and Lewis (1928) LNT model proposed to account for evolutionary changes following Muller’s discovery that 
X-rays can induce mutations in fruit fly germ cells
⇓

Muller (1930) Develops proportionality rule (i.e., linear dose response) for ionizing radiation-induced muta-
genicity
⇓

Timoféeff-Ressovsky et al. (1935) Application of radiation target theory for mutagens. Used target theory to propose a hit theory 
for ionizing radiation-induced mutation. The hit mechanism was used to explain the LNT 
dose response
⇓

BEAR I 1956 (Biological Effects of Atomic 
Radiation Committee, Genetics Panel)

Proposes the use of the linear dose–response model for germ cell mutation, using the “doubling 
rule”
⇓

Mantel and Bryan (1961) Develops carcinogen risk assessment model based on the probit model. This activity was 
undertaken to advise US governmental agencies on chemical risk assessment
⇓

FDA (1973) Proposes a probit-based quantitative risk assessment method for cancer risk based on the Man-
tel and Bryan 1961 paper. The proposal stated that an acceptable risk was 1/100 million
⇓

EPA (1976) (see Albert et al. (1977),  
Anonymous (1979)

Proposed guidelines for carcinogen risk assessment based on quantitative risk assessment. 
Recommended a linear dose–response model
⇓

FDA (1977) FDA rule finalized, retaining the Mantel-Bryan model with some modifications. The acceptable 
risk value was changed to 1/1 million (10−6)
⇓

U.S. NAS Safe Drinking Water Committee 
(1977)

Recommended that EPA adopt LNT for carcinogen risk assessment. This recommendation was 
profoundly significant given the widespread multimedia regulatory functions of EPA. Within 
2 years of the recommendation, EPA applied the LNT to the regulations of trihalomethanes 
(e.g., chloroform) in drinking water
⇓

FDA (1979) Replaced the modified Mantel-Bryan model with the LNT model for carcinogen risk assess-
ment, based on the following reasons: 1. Linear procedure is least likely to underestimate 
risk. 2. Linear extrapolation does not require complicated mathematical procedures. 3. No 
arbitrary slope is needed to carry out linear extrapolation. 4. Several significant limitations 
were found with the application of the Mantel-Bryan model (Anonymous 1979)
⇓

EPA (1979a, b) EPA established a national drinking water standard for trihalomethanes (including chloroform) 
based on an LNT methodology as recommended by the US NAS Safe Drinking Water Com-
mittee (1977)
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A Brief History of Risk Assessment 

Peter Barton Hutt, Esq., FDA General Counsel 

November 1, 2000 

 

TAPE 1, SIDE A 

 

 Good morning, everyone.  I very much wish that I could 

be with us at the seminar this morning, but, unfortunately, 

I have a prior commitment on the West Coast, and thus this 

videotape appearance will have to substitute.  But I am 

pleased that I can at least fill you in on some of the 

development of quantitative risk assessment over the past 

30 years at the Food and Drug Administration. 

But first you must understand that no regulatory 

policy simply springs full-blown from the head of a 

regulatory agency without prior history and prior 

development.  And quantitative risk assessment is indeed 

one of the oldest concepts in human history. 

If you go back in history, you find that for 

centuries, literally from the beginning of recorded 

history, every recorded civilization has regulated food and 

drugs one way or another, through laws, regulations, 

tradition, from biblical times, indeed from the clay 

tablets of ancient Sumaria to the present.  And when you 
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try to regulate, one of the issues is, how do you define 

safety. 

Let me give you, for example, one of my favorite 

statutes enacted by Parliament in 1266.  The statute 

prohibited the addition of any substance to the then-staple 

food supply if that substance was -- and I give you a 

direct quote -- “not wholesome for man’s body.”  Now, that 

is no different than our current definition of safety, but 

it provides no operational content.  And thus from the 

beginning of time to today, the whole search in regulatory 

law is to provide good science that will in fact 

incorporate an operational definition of safety. 

In those days, of course, in 1266 and, indeed, going 

back to early recorded history, how did we find what was 

safe?  By having either wild animals or domesticated 

animals or even humans eat the substance.  And if you think 

that’s far-fetched, and if you think that’s ancient 

history, let me give you just something that happened a 

hundred years ago. 

In 1902 to 1904, the famous FDA Commissioner, Dr. 

Harvey W. Wiley, wanted to publicize the issue of food 

safety, and he chose a way to do that that I’m sure you are 

all going to be somewhat amused by.  What he did was find 

the 10 youngest members of the then Center -- it really 

 2
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wasn’t a Center, it was a Division of Chemistry in the 

United States Department of Agriculture, and he took the 

five leading food preservatives of that time and fed them 

to those people for two years, a human feeding experiment.  

There was no concept of animal testing in those days.  And 

to further illustrate just how remarkable this was, one of 

those preservatives was formaldehyde.  So we have, just a 

hundred years ago, a human feeding study in formaldehyde.  

That was the way because there was no operational 

definition of safety that things were determined either to 

be harmful or to be safe in those days, not that long ago. 

Now, things began to change very rapidly.  For reasons 

that are lost in history, suddenly scientists, academic 

scientists, throughout the country began to develop inbred 

colonies of test animals.  By 1920, animal testing had 

suddenly come into vogue, and it was, some people 

hypothesize, largely a rediscovery of Mendel’s laws of 

heredity that resulted in this scientific progress.  But we 

begin to see in 1920, and going on up through the decades, 

increased reliance in our country and throughout the world 

on use of animal testing experiments to determine safety.  

But the issue remained, what was the definition, the 

operational definition, of safety that came out of those 

experiments? 

 3
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In the 1930s, people began to think about an 

operational definition, and indeed, there’s a wonderful 

paper in 1935 by Dr. Berenblum in which he began to focus 

on the issue of chemical potency.  And, of course, everyone 

knew at that time, that has often been said, that dose 

makes the poison, but no one knew where to draw the line 

between a poison and a safe dose.  Berenblum was the first 

person in the area of carcinogenicity that I have been able 

to find who attacked that on a mathematical basis and tried 

to resolve it. 

But then came along, as it often does in history, a 

remarkable event no one could have predicted that suddenly 

began to focus people on the real issue of operational 

definitions of safety. 

In the fall of 1937, a well-known pharmaceutical 

company of that era, still with us today, Massengill, 

brought out what today we would call a breakthrough drug, 

elixir sulfanilamide.  The scientific progress that this 

represented was that sulfa had never before been put into 

solution, and Massengill solved that problem.  They did 

some chemical testing, no animal testing, rushed this 

product out into the market, and managed to kill 120 people 

in two days, because the solvent they used was diethylene 

glycol.  Now, of course, this led to not only a nationwide 
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recall, but it also led to the enactment of our current 

Federal Food, Drug and Cosmetic Act of 1938.he was involved 

in. 

But there were two brilliant and really thoughtful FDA 

scientists who said, “Let’s learn from this.  How often do 

you have this kind of a tragedy that you can turn into a 

real benefit to public health?”  And so Dr. H.O. Calvary 

and Dr. Hogarth Fitzhugh, FDA toxicologists, both went out 

and did a remarkable set of experiments.  The first thing 

they did was they collected all the information on the 

people who had taken elixir sulfanilamide, the dose they 

had taken, the amount of time they had taken it, and their 

body weight, and then they figured out who lived and who 

died. 

Following that -- and you can imagine, that’s 

obtaining an LD50, a human LD50 for elixir sulfanilamide. 

Then what they did was go back and do the animal 

experiments that Massengill should have done.  They did 

them in a wide variety of species:  rats and mice and 

hamsters and dogs, and everything else.  And what they 

discovered was that there was roughly a tenfold variation 

among humans and roughly a tenfold variation among the 

animals.  They multiplied 10 times 10, arrived at 100, of 
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course, and therein lies the history of the famous FDA 100-

to-1 safety factor. 

You will be interested to know that I have never seen 

this written up.  Someday I am going to write up this 

story. 

I interviewed Hogarth Fitzhugh before he died, as well 

as all the other then-living FDA toxicologists of that era, 

and discovered that this was one of the great unknown 

heroic stories of the Food and Drug Administration of that 

era. 

Well, you might say, okay, we have a 100-to-1 safety 

factor for acute toxicity.  What about chronic toxicity?  

And, more important, what about carcinogenicity? 

Fitzhugh told me that all of the folklore I had 

learned, that the 100-to-1 safety factor had initially been 

applied to carcinogens, then they had increased it to 

2,000-to-1, and then 5,000-to-1, was all nonsense.  It was 

untrue.  FDA never once applied a safety factor to a 

carcinogen.  And, in fact, I went back and discovered, as 

early as 1945, FDA banned its first carcinogen, a substance 

called butter yellow.  In 1950, FDA banned two non-

nutritive sweeteners.  You probably have never heard of 

them before:  dulcin and P4000.  And, thus, long before Mr. 

Delaney invented his famous Delaney Anti-Cancer Clause and 
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put it in the Federal Food, Drug and Cosmetic Act of 1958, 

FDA had adopted a policy of zero tolerance, no permitted 

amount of carcinogen in any food in the United States could 

be had. 

Now, this was, of course, incorporated into the law.  

But the Delaney Clause, I have always thought, was 

misunderstood.  The Delaney Clause does not say that 

Congress knew that one molecule of any carcinogen would 

cause human cancer.  What the Delaney Clause said was 

basically the same thing that Fitzhugh and Calvary and the 

others were saying much earlier, 15 years earlier, and that 

is, we don’t know how much of a substance is needed.  We 

don’t know how potency plays in the area of 

carcinogenicity.  And, therefore, we will, until we learn 

more, adopt a policy.  We won’t add carcinogens to the food 

supply.  It was a principle of conservatism.  It was not 

based on scientific knowledge; it was based on the lack of 

scientific knowledge. 

Now, only four years after the Delaney Clause was 

enacted as part of the Food Additives Amendment of 1958, 

Congress was presented, surprisingly, with quite a 

different issue, and one that, for our purposes this 

morning, is very important.  Congress had to face this.  

Part of the food-additives definition excludes from the 
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definition of food additive any substance that had been 

approved by FDA or USDA prior to 1958.  Included in those 

substances was a well-known chemical, you all know it very 

well, diethylstilbestrol, or DES.  And what happened was 

that the largest manufacturer of DES in the country had a 

prior sanction for that substance.  His plant burned down.  

He built another plant across the street to make the same 

substance, and FDA took the position that he couldn’t make 

it because the prior sanction only applied to the first 

plant and did not apply to the second plant.  So, 

surprisingly, Congress enacted a law as an exception to the 

Delaney Clause, saying that FDA could approve a 

carcinogenic animal drug if in fact the residues of that 

animal drug were not found in the food produced by the 

animal using methods of analysis approved by the Food and 

Drug Administration.  That basically is what that amendment 

stated.  And, as we will see in one moment, it was that 

amendment that led to the development of quantitative risk 

assessment as a regulatory tool in this country. 

Now, FDA, faced in 1962 with this amendment, had to 

come up with a definition of what method of analysis is 

approved, and what they did was they came up with a mouse 

uterine acid sensitive to two parts per billion.  So from 

1962 to 1972, FDA allowed DES to be used, to be made and to 
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be used in food-producing animals, both in the feed and in 

implants, based on the mouse uterine acid. 

Well, in 1971, unfortunately, just at the time that I 

arrived at FDA as Chief Counsel, things began to change, 

and ominous clouds gathered over this entire enterprise.  

There were three congressional hearings in 1971 questioning 

FDA’s policy on DES.  And USDA decided they would 

definitively resolve this matter.  They later, I might add, 

regretted that decision very much. 

So in early 1972, USDA undertook a study in which they 

tagged, did radioactive tagging of DES to find out exactly 

what happened to it in the food, in the cattle that it was 

used in.  And, not surprising -- I’ll never forget it -- 

July 28th, 1972, I got a telephone call that in effect said, 

“Not only have we found it, we found it everywhere.  We 

know exactly where the DES is going.  It doesn’t get out of 

the animal.  It’s still there, at very low levels, but it’s 

there.”  I spent the next three days writing a Federal 

Register notice that banned DES from animal feed, and a 

year later, of course, we did the same thing with implants. 

Now, it was one thing to lose DES.  The Secretary of 

Agriculture informed me I had just raised the price of beef 

seven cents.  I must admit, that did not concern me.  What 

did concern me was, we had been approving carcinogenic 
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animal drugs for 10 years based on this concept of what I 

came to call, to the consternation of scientists throughout 

the country, hide-and-go-seek toxicology, i.e., if you 

can’t find it, it isn’t there.  We all know that’s not 

true.  If you can’t find it, it’s because you don’t have 

good enough analytical methods to find it.  That is true. 

So I said to the Center for Veterinary Medicine, I 

sent them a memorandum shortly after the DES controversy 

abated, and I said, “I will approve no more animal drugs 

that are carcinogenic based on the old policy.  We must 

come up with a new policy that is both legally and 

scientifically sound.” 

Now, you might say, “Well, who cares what the General 

Counsel says about animal drugs?”  The answer was, since 

they all, all the approvals had to be published in the 

Federal Register, they could only get there if I approved 

them.  And since I declined to approve them, there was a 

growing stack on the right-hand side of my desk of Federal 

Register notices that, as far as I was concerned, would 

never see the light of day unless and until we came up with 

a new method of approaching this.  So there was, in a 

sense, a mounting crisis both in the Bureau of Veterinary 

Medicine as well as in my own mind. 
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During this entire time, during this saga of DES, 

things were going on that, frankly, I had no knowledge 

about, both in the Center of Veterinary Medicine as well as 

in academia.  People had been trying to confront, on a 

purely academic level, this issue that Berenblum had 

started with in 1935.  And this culminated in the National 

Institutes of Health (NIH) in two well-known and well-

respected scientists, Mantel and Bryan, coming up in 1961 

with a concept that not only quantified carcinogenic risk, 

but purported to determine what was, in their terms, a 

virtually safe dose.  And they did it by a mathematical 

model, but they chose as the virtually safe dose a, if you 

will, safety factor of no greater than 1-in-10-billion 

risk, 10-8.  That was in the scientific literature for 10 

years.  And, of course, because it was an academic issue, 

no one in FDA paid any attention to it at all, except for 

one person, Adrian Gross, an FDA toxicologist. 

Now, Adrian Gross at that time was at FDA.  Later -- 

in fact, he was in the Bureau of Veterinary Medicine.  

Later, he went to the Environmental Protection Agency 

(EPA).  EPA.  He was a difficult person.  He was personally 

not the easiest individual in the world to get along with.  

He was highly persistent, he was a very, very strong 

consumer advocate, but he was also a very intelligent and 
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thoughtful person.  And as early as 1970, Adrian had 

published an article applying the Mantel-Bryan, not to a 

carcinogen, to a chemical that he thought, erroneously as 

it turned out, was a reproductive toxicant, the flavoring 

substance methyl salicylate. 

Well, Adrian, in 1971, internally in the Center, or 

then, as it was, Bureau of Veterinary Medicine, began to 

write memoranda that I discovered literally 10 years later 

by reading congressional hearings, stating that Mantel-

Bryan ought to be used on substances like DES.  Those 

internal memoranda never got out of the Bureau, never got 

to me, never got to the Commissioner’s office, and, thus, 

we were unaware of it. 

But when those applications began to pile up on my 

desk, one afternoon a very, very fine, bright, 

extraordinary scientist from the Bureau of Veterinary 

Medicine walked into my office, his name Dick Layman [sp.] 

-- he’s retired from FDA now -- and he sat down and said, 

“Peter, I’ve got to talk to you.  Here is a possible way to 

solve this problem.”  In less than a half hour, Dick laid 

out to me the concept of Mantel-Bryan, the concept of a 

quantified risk, and the solution to the problem.  It took 

me probably five minutes to realize this was in fact the 

solution, not a perfect solution, but this was the only way 
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to go, to quantify risk and then determine what level of 

risk is acceptable to our society. 

That night I called Charlie Edwards, the Commissioner 

of FDA, and said, “Charlie, this is the way to go.” 

And Charlie, being the person he was, said, “We go 

with it.”  That decision was made in a matter of minutes. 

Nonetheless, it took more than a year to draft this up 

for purposes of the Federal Register. 

You’ll be amused to know that almost everybody in FDA 

found objections to it.  Now, why was that?  Well, the 

Bureau of Foods opposed it because Leo Friedman, the great 

toxicologist that he was, and Al Copey [sp.] both said, “We 

want to rely on scientific judgment.  We don’t want to be 

hemmed in by rules and mathematical formula and specific 

levels of acceptable risk.  Charlie and I simply said, “You 

can’t go that way.” 

Then the Bureau of Veterinary Medicine weighed in, Dr. 

Van Houweling and others there, who said, “We can’t meet 

this standard of 10-8.  That would mean that almost all of 

these carcinogenic animal drugs would not survive.” 

Now, let me explain exactly why they were concerned.  

The way that Mantel-Bryan was proposed to be used was as 

follows:  What you did was calculate the amount of residue 

in the food that would be permitted in order to assure only 
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a 10-8 risk, and then you require the applicant to come up 

with a method of analysis sensitive to that level that 

represented 10-8.  Once you did that, and then you showed no 

residue at that level, it was approvable. 

Now, Van Houweling kept saying to me -- and we came to 

call this the Sensitivity of the Method proposal -- that 

the SOM proposal was unworkable.  Simply, it was a lovely 

academic idea, but, in fact, what it would do is ban 

everything.  Well, we now know that it hasn’t banned 

everything.  It is still the policy that is pursued by FDA 

today in approving carcinogenic animal drugs. 

Now, events that we could not have foreseen way back 

in 1972, when I was dealing with this, have now made this 

policy, the concept of using quantitative risk assessment, 

far more effaceable an any of us ever could have imagined. 

As you know, and as we all know now, almost 30 years 

later, many, many more chemicals have been tested and, for 

example, in the National Toxicology program (NTP)  NTP 

program, 50 percent of the tested chemicals have turned out 

to be carcinogenic.  The improvements in analytical 

methodology means that we can find these substances 

everywhere, absolutely everywhere.  As early as 1979, FDA 

actually published a statement in the Federal Register 

saying that, in fact, every bit of food in the country 
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contains some carcinogen of one form or another.  We could 

not live without eating substances that have been tested 

and found to be carcinogenic in test animals.  And thus, 

the old policy that Olgarth Fitzhugh followed in 1945 and 

thereabouts of banning every carcinogen, we can’t do, and 

we haven’t been able to do it for 30 years. 

Thus, as it turns out -- and none of us, I can tell 

you, certainly not me, and I drafted much of it, none of us 

at the time anticipated it would become as pervasive in the 

entire government and as important to FDA as it, in fact,  

has become. 

There are a couple of other principles we developed at 

the same time.  One of them is that we realized that not 

everything that came up carcinogenic in a test animals was 

in fact appropriately designated a carcinogen.  And we 

began to take into account whether in fact the animal was a 

good model for the human.  And these are well-known 

examples.  The most amusing to me is, if you feed calcium 

to bulls, they get cancer.  That has never driven FDA to 

ban or restrict calcium in our diet.  As you well know, BHA 

and BHT are suspect carcinogens, but FDA has done nothing 

because they have concluded that the animal model is not a 

useful model for the human. 
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A second area where FDA has taken action is to 

recognize that some carcinogens act through a secondary 

rather than a primary method.  And, in fact, I wrote the 

regulations back in the 1970s that said that FDA would not 

ban alcoholic beverages -- that was an easy one; I had 

little doubt about that one -- or selenium because they 

were carcinogens, indeed, human carcinogens, but they acted 

through a secondary mechanism of action and thus were not 

under the Delaney Clause. 

And, finally, we realized, though, that those ways of 

getting substances out from under Delaney were [unclear].  

The basic mechanism, the basic policy that we had to rely 

on, had to do with quantitative risk assessment. 

What we then saw was the proliferation of quantitative 

risk assessment throughout the entire food and drug area.  

For example, the hair dyes 4-MMPD and lead acetate were 

approved by FDA based on quantitative risk assessment.  

Food contaminants like aflatoxin and dioxin were approved, 

or not approved but at least permitted based on 

quantitative risk assessment.  Acrylonitrile and vinyl 

chloride was recognized to be permitted in food packaging 

based on these principles, and, of course, other food 

constituents. 
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FDA had to go in through this piecemeal, finally came 

to a food-constituents policy, which states that if there 

is a constituent in food that is carcinogenic -- and there 

are hundreds of them -- they are not required to be banned 

as long as they do not present a significant carcinogenic 

risk. 

The final part of this is, what is an acceptable level 

of safety?  Now, Mantel and Bryan started at 10-8, 1 in 10 

million, and -- I’m sorry, 1 in 100 million.  And after 

considering that and listening to both the industry and to 

the scientists in FDA, the final regulation on sensitivity 

of the method and the level chosen by FDA ever since there 

was reduced to 1 in a million, so that this is a much more 

realistic risk. 

Now, FDA has not only reduced it to 1 in a million, 

but FDA has flatly said, in probably 50 different Federal 

Register notices, that the 1-in-a-million risk, 10-6, means 

no carcinogenic risk at all, that while that is a 

mathematical possibility, it is not a real risk in the 

actual practical world.  Moreover, my feeling is that, in 

the future, there are possibilities for reducing that.  

Under Proposition 65, for example, California has gone to 1 

in 100,000. 
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Now, where can we reduce that?  We can reduce that 

with better science.  If we can understand better the 

pathways, the mechanism of action of some of these 

carcinogens, we can understand how animal and humans are 

either the same or different in particular chemicals or for 

classes of chemicals.  We will be able to have greater 

confidence in extrapolation from high dose to low dose, and 

therefore will be able to reduce the 1 in a million not 

only down to 1 in 100,000, but in some chemicals, much 

lower than that.  I don’t know if we’ll ever get to the 

same level that we started with Calvary and Fitzhugh of 100 

to 1 for acute risk, but certainly we will get below 1 in a 

million. 

What we need most of all in this area is public 

education.  The public doesn’t understand this at all.  

They hear the word cancer or carcinogen and they freak out.  

I don’t blame them.  It’s a frightening thought.  We need 

to educate people about risk assessment.  We need to 

educate them about the enormous amount of conservatism 

built into our present system. 

There are still consumer activists out there who want 

to ban every single carcinogen that exists.  Fortunately, 

FDA has never felt that way, they know it’s not possible, 

and they are willing to rely on good science. 
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Well, I simply want to close by saying it’s been a 

pleasure this morning to be able to be with you, even if by 

videotape.  I hope this bit of history is of interest to 

you and that it will, in a sense, pave the way for the real 

experts, the scientists, my good friends from Environ, who 

are going to go into the details of quantitative risk 

assessment in just a few minutes. 

Thank you very much for being with me and for allowing 

me to be with you. 
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DEPARTMENT OF HEALTH, EDUCA
TION, AND WELFARE 

Food and Drug Administration 

[21 CFR Part 27] 
QUALITY STANDARD FOR CANNED 

CHERRIES 

Proposed Revision of Blemish Limitation 
Notice Is given that a petition has been 

filed by the National Canners Associa
tion, 1133 20th St., NW., Washington, DC 
20036, proposing that the standard of 
quality for canned cherries (21 CFR 
2!7.31) be amended by: 

(1) Changing the definition of a 
blemished cherry; and 

(2) Increasing the aggregate area of 
the blemish from l~ inch to ,l. inch in 
diameter. 

Grounds set forth in the petition in 
support of the proposal are that: (1 ) 
The proposed change in the definition 
of a blemished lUlit would be consistent 
with objections received to an order, pub
llshed 1n the FEDERAL REGISTER on Febru
ary 23 1971 (36 FR 3364) ruling on a 
pro~ cherry pie standard of Quality 
(21 CPR 28.2). These objections re
quested that the 13~ inch diameter limit 
for blemished units be changed to 8. 3~;i 
inch diameter limit. The Commissioner 
of Food and Drugs granted tlllg request 
in the FEDERAL REGISTER of June 13, 1973 
(38 FR 15503). 

(2) Mechanical harvestlng ~J1d bulk 
handling in tanks 01 water have replaced 
the traditional hand picking pnd han
dling. As a result there has been a greatly 
increased problem with a mild fonn of 
discoloration known as ··tank or water 
scald" which results in minor color vari
ation but does not affect the tissues or 
eating quality or the cherries. 

(3) Since the present standard was 
established 32 years ago, changes in cul
tural practices have resulted in the pro
duction of larger and softer cherries, 
Presently, there are as few as 100 to 110 
cherries per pound as compared to 140 
to 150 per polUld when the standard wa.<; 
adopted. The larger, softer cherries have 
aggravated the blemish problem beeause 
they are more sus<:eptible to' blemishes 
and contain a greater surface area com
pared to the permitted ar-ea of sh.in dis
coloration. 

(4) Increasing the area of the blem
ish to 9/32 inch would bring the quality 
standard for canned cherries (21 CFR 
2731) into agreement with the present 
voluntary U.S. Department of Agricul
ture standard for grades of frozen 
cherries. 

(5) The proposed change will insure 
consumers a continued supply of canned 
cherries without significantly affecting 
the quality. 

Therefore, pursuant to provisions of 
the Federal Food, Drug. and Cosmetic 
Act (sees. 401, 701, 52 Stat. 1046, 1055 
as amended by 70 Stat. 919 and 72 Stat. 
948; 21 U.S.C. 341, 371) and under au
thority delegated to the Commissioner of 
Food and Drugs, it Is proposed that Part 
27 be amended in § 27.31 by revising 
paragraph (a) (5) to read as follows: 

PROPOSED RULES 

§ 27.31 Canned cllflrriCII; quality; label 
stalemflnt of substandard quality. 

(a) • • • 
(5) Not more than 15 percent by count 

of the cherries iI\ the container are blem
Ished with scab, hall Injury, discolora
tion, scar tissue or other abnonnallty. A 
cherry showing skin discoloration (other 
than scald) having an aggregate area 
exceeding that of a circle 9/32 inch in 
diameter Is considered to be blemished, 
A cherry showing discoloration of any 
area but extending into the fruit tissue 
is also considered to be blemished. 

• 
Interested persons may, on or before 

September 17, 1973 file with the Hearing 
Clerk, Department 01 Health, Education, 
and Welfare, Room 6-88, 5600 Fishers 
Lane, Rockville, MD 20852, written com
ments (preferably in quintuplicate) re
garding this proposal. Comments may be 
o.ccompanied by a memorandum or brief 
in support thereof, Received comments 
may be seen in the above office during 
working hours, Monday through Friday. 

Dated: June 20,1973. 
VIRGIL O. WODICKA. 

Director, Bureau oj Foods. 
IF'R Doc.73-14749 FUed 7-18-73;8:45 nml 

[21 CFR Part 135 J 
COMPOUNDS USED IN FOOD·PRODUCING 

ANIMALS 
Procedures for Determining Acceptability 

of Assay Methods Used for Assuring the 
Absence of Residues in Edible Products 
of Such Animals 
The Federal Food, Drug, and Cosmetic 

Act requIres that compounds admin
Istered to animals as food additives, color 
addi ti ves, or animal drugs be shown to be 
safe for use. The tenn "safe" refers to 
the health of man or animal under sec
tion 201 (u) of the act, In evaluating the 
safety of such compounds used in food
producing animals, consideration must 
be given to the safety of possible residues 
in the products of those animals which 
are a source of food for man. When there 
is insufficient evidence to establish that a 
finite or negligible residue of the com
pound is safe in human food, or when 
the anticancer clauses contained in sec
tions 409(c) (3) (A), 512(d) (1) (H), and 
706(b) (5) (B) of the act are applicable. 
a zero tolerance (no residue) must be 
required. (Under the provi.sions of the 
anticancer clauses no compound may be 
administered to animals which are raised 
for food production if such compOund 
has been shown to induce cancer when 
ingested by man or animal, unless such 
compound will not adversely affect the 
animal and no residues, as determined 
by methods of analysis prescribed or ap
proved by the Secretary, are found in 
the edible products of such animals 
under conditions of use specified in label
ing and reasonably certain to be followed 
in practice. A decision is then required as 
to whether a jJracticable method exists 
to determine the absence of such resi
dues in food, under sections 409 1b) (2) 

(D), 512(b)(7), and 706(b)(5)(AHiv) 
of the act. 

The Commissioner of Food and Drugs 
has determined that it would be in the 
public Interest to set forth the plinciples 
involved in application of these safety 
provisions of the law with respect to the 
o.dequacy of the sensitivity of the re
quired regulatory assay method for mon
itoring compounds which may be admin
istered to food-producing animals, but 
for which no residue is permitted in hu
man food. Therefore, a new regulation 
1s proposed to establish the minimum 
standards for detennining the accept
ability of assay methods used to Msure 
the absence of residues in edible products 
of such animals. These proposed regula
tions do not apply to drugs for which a 
finite or negligible residue is established 
a.<; safe for human food. 

The proposed new regulation will ap
ply to two classes of compounds admin
istered to food-producing animals: (1) 
Exogenous compounds, defined as those 
compolUlds which are not produced by 
the nonnal animal and are not required 
for normal animal body function, (e.g., 
diethylstilbestrol), and (2) Endogenous 
compolUlds, defined a.<; those compounds 
which are present in and produced by 
the normal arumal and are not required 
from an eKogenous source (e.g., 
estradiol) . 

In evaluatlen of the safety of com
pounds of both claJllles the initial testing 
must InVOlve detalled metabolism stUd
ies In the target species. Radlotracer 
studies are usually the method of choice. 
The plU-pose of these studies will be to 
iclen1.ify the metabolites of the com
~>v;m~, Jji,~l qualitatively and quanti
tatIvely, and the concentrations 01 the 
compound and its metabolites in speci1ic 
tissues l"tissues" include milk and eggs, 
if applicable). Another a.<;peet of these 
stUdies will be the determination of the 
elIect of the administration of the com
pound on tissue levels of related endog
enous compounds. 

For acceptable studies, it is necessary 
to follow the degradation of the com
pound and/or its metabolites after 
slaughter and during the period tha t 
the edible tissue would nonnally be held 
under storage condi tions as well as to 
determine the impo.ct of cooking at ap
propriate temperatures on the com
pounds in question. 

EXOGEHOUS COMPOUNDS 

Determination as to whether an exo.!!;
enous compound and/or 1ts metabolites 
will require carcinogenicity testing will 
be based on the results of the metabolism 
studies, standard toXicity testing. struc
tural relationships of the compound and 
or its metabolites to known carcinogens. 
modes of physiological actions and inter
actions, and the intended use pattern of 
the compound. Tests for carcinogenicity 
will be routinely required for any new 
compound for which a priori knowledge 
is incomplete and which is intended to 
be w;ed far disease prophylaxis and, or 
production purposes (e.g., i;:lcreased rate 
of weight gain, estru-; synchronization, 
etc.). 
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If it is determined, that te~,ts for car
cinogenicity are not required, or if the 
results of such tests are negative. con
sideration leading to approval wID be 
based on standard toxlcological proce
dures. These procedures will include, in 
addition to subacute studies in a mini
mum of two species, such studie5 as 
multi-generation reproduction studies, 
teratologlca.l and any other special 
studies which may be indicated from the 
nature of the biological action of the 
compound, including life-time studies. 
These studies will involve collecting data. 
from appropriately designed dose-re
sponse experiments that demonstrate a. 
maximum "no harmful effect level" as 
well as a minimum "harmful effect level" 
in appropriate animal species. 

'Where a residue is permitted as safe in 
human food (either as a finite tolerance 
level or as a negligible residue of less 
than a. specified level) , the sensitivity of 
the assay method wtll be required to meet 
the specifled level, and the other provi
sions of this propoc;ed new regulation 
relating to the required sensitivity of the 
method will be inapplicable. Where no 
residue (zero tolerance) is permitted, the 
provisions of this proposed new regula
tion are fully applicable. 

Under the proposed new regulation the 
dose-response slope estimated from the 
toxicological experiments will be used to 
extrapolate to the required level of 
sensitivity of the method using appro
priate con.~dence interval technIques in 
accordance with the concepts underlying 
the Mantel-Bryan procedure discussed 
below. Where such extrapOlation is not 
I5cientiflcally appropriate, e.g., if no dose
response slope can be estimated from the 
data, other conservative methods will be 
Invoked to determine an appropriate 
safety margin based on a thorough 
evaluation of the quality of the experi
ments, their ligor as predictive tests and 
the nature and Significance of the ob
served biological effects. 

Where tests for carCinogenicity are re
quired for a compound there a.re two 
basic objectives of the tests. The first is 
to determine whether or not the com
pound and/or its metabolites is a car
cinogen. The second is to determine the 
relative potency of the compound and/or 
its metabolites with respect to both its 
carcinogenic and its noncarcinogenic but 
toxic effects, through appropriate oral 
dose-response experiments. Test systems 
will be selected which maximize sensi~ 
tivity to detect a minimal dose which in
duces a carCinogenic effect. These SYSq 
terns will include a sufficiently stable 
control population to avoid faIse-positive 
indications of carcinogenesis. 

There is a. general lack of agreement 
within the ~ientific community regard
ing appropriate protocols for detenr.in
Jng the dose-response relationship of 
carcinogenic compounds. Untll they are 
revised, the guidelines for protocols set 
out by the Food and Drug Administra
tion Adyjsory Committee on Protocols 
for Safety Evaluation: Panel on Car
cinogenesis Report on Cancer Testing in 
the Safety Evaluation of Food Additives 
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and Pesticides (Toxicology and Applied 
Pharmacology Vol. 20, pp 419-438. 1971) 
will be followed by the Food and Drug 
Administration. 

If the results of the test for carcino
genicity establish that the compound or 
its metabolites will induce cancer in test 
animals, the requ1red sensitivity of the 
regulatory assay method will be deter
mined ba..->ed on the Mantel-Bryan pro
cedure described in the article entitled 
"Safety" Testing of Carcinogenic Agents 
(Journal of the National Cancer Insti
tute, Vol. 27, pp 455-470,1961). However, 
rather than assuming a dose-response 
relationship with a slope of one, as sug
gested in the reference, experimental 
data obtained from the carCinogeniCity 
stUdies will be used to obtain a statistical 
estimate of the slope of the dose-response 
relationship. The lower 90 percent con
fidence limit of the estimated slope will 
be used for extrapolation to the required 
level of sensitivity of the regulatory assay 
method. If the data. indicate that some 
linearizing transformation other than 
the probit-Iog transformation used in the 
modified Mantel-Bryan procedure better 
describes the observed response and has 
a biological rationale. then this ot.her 
linearizing transformation may be used 
for such extrapolation. Examples of the 
application of this technique are given 
in the above reference. 

Absolute aafety can never be conclu
sively demonstrated experimentally, The 
level deftned by the Mantel-Bryan pro
cedure is an arbitrary but conservative 
level of maximum exposure resulting in a 
minimal probability of risk to an individ
ual (e.g., 1/100,000,000), under those ex
posure ':onditions of the basic animal 
studies. Such test conditions generally 
involve continuous dally lifetime ex
posure to the compound in question. In 
contrast, many types of foods are con
sumed only intermittently, e.g., turkey or 
broiler kidneys, and therefore any drug 
residues contained in such foods will be 
consumed only intermittently. If the 
same procedure was used to determine 
the level of exposure for' turkey kidneys 
as was used to determine the level of ex
posure for foods consumed more fre
quently, such as beef muscle, the popula
tion would not be equally protected in 
both situations. Consequently, it will be 
necessary to adjust the procedure for 
establishing the exposure level to account 
for usual as well as speCific human con
sumption patterns. Any such adjustments 
initially will be made on a conservative 
basis. These adjustments will take into 
consideration the consumption expected 
by those who consume the greatest 
amounts of food, not the average con
sumption of the food. More definitive in
formation is being complied on food con
sumption patterns by the Food and Drug 
Administration, and this information will 
be used to arrive at more refined adjust
ments as lt becomes available. 

It will also be necessary to modify the 
procedure for establishing the exposure 
level to account for drug usage, patterns, 
e.g., the administration of a drug in the 
treatment of diseased animals. As with 
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consumption patterns" just1fled modifica
tions wlll be made on a conservative 
basis. If a disease has a maximum in
cidence of 10 percent, then no more than 
10 percent of the marketed animals 
would have been treated with the drug. 
Under these conditions, the probability 
of continuous dally exposure for an in~ 
dividual consumer could te very con
servatively estimated 88 O.lu. In this 
situation, the true probability of risk for 
the individual consumer would then 
equal the probability of individual risk 
under conditions of continuous daily ex
posure to the drug multiplied by the 
probability of an indiVidual actually ex
periencing continuous dally exposure to 
the drug. If a true exposure of 1/100,000,-
000 were deemed acceptable for an in
dividual on the basis of risk-benefit con
siderations, this value coUld be held con
stant by assuming a continuous exposure 
risk of 1/10,000.000 <1/100,000,000=1/ 
10,000,000 X 0.10) in the ,estimate of the 
Mantel-Bryan level. The true indlv1dual 
consumer risk would remain at 1/100,-
000.000 since the consumer is only inter~ 
mittently exposed to residues of the com
pound in food. 

The maximum level of exposure as 
estimated above, after standard adjust
ment for the differences between daily 
food intake per unit of body weight of 
the laboratory animal as compared with 
man, wlll be the required sensitiVity of 
the assay method for a compound. In 
the event that both non-carcinogenic 
harmful e.ffects and carcinogenic ettects 
are observed du.ring testing, the lowest 
level for the regulatory assay sensitivity 
as determined for the dUYerent effects 
will be adopted. 

Withdrawal or post-medication pe
riods for exogenous compOUDds shall be 
based on da.ta. obtained from tissue deple
tion studies. The compound must be ad
ministered to test animals for a sutnc1ent 
time for concentration equilibrtum to 
be achieved. on the ba.'>is of the developed 
assay and/or other suitable methods, a. 
determination must be maC(' as to the 
time when tissue levels of the parent 
compound and/or its metaboUtes and/ 
or any affected endogenous compoun~ 
are below the required level of sensitivity 
for the regulatory assay method. 

The withdrawal period shall be the 
longer of: {D The number of days for 
tissue levels to be depleted to le5s than 
the maximum level of exposure extrap
olated by the modified Mantel-Bryan 
procedure plus a safety factor to account 
for animal to animal variation (as deter
mined by appropriate confidence interval 
techniques) or (2) the number of days 
for any affected endogenous compound 
to return to normal levels plus a safety 
factor to account for animal to animal 
variation. (The normal level of the 
affec+,ed endogenous compOund will be es
tablished as described below for endoge
nous compounds.) For example, if excre
tion data indicate that the average de
pletion time for an exogenous compound 
is 72 hours with a safety factor of 27 
hours, the withdrawal period becomes 
(72 hoars+27 hours)": 24 hours or, after 
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roundJDg upward, 5 days. CUrrent live
stock management techniques mU8t be 
conaldered in estabUslrlDg the withdrawal 
period and may necessitate the lengthen-
1ng of this period. 

The provisions of the proPOOed new 
regulation govern the required level of 
sensitivity of the regulatory UMY. 
method for tllose compound:> for which 
lI, zero tolerance (no residue) Is esta.l>
llshed. If a regulatory assay method of 
lower sensitivity Js la.ter developed and 
validated, however, the Commissioner 
will adopt that more sensitive method 
and publish It in the FEDERAL R!:GlS'l'J:R, 
even though Its development was not re
quired under the law. 

ENDOGENOUS COMPOUNDS 

It Js proposed that animals shown to 
contain tissue levels of endogenous com
pounds above the normal due to the ad
mlD1stration of such compounds wtll not 
be permitted to be marketed for human 
consumption.. Thus. neither tests for 
carcinogenicity nor standard toxlcity 
testing wUI be required for endogenous 
compounds. 

Naturally occurring (background) tis
sue levels of endogenous compounds 
and/or their metabolites and/or other 
:related endogenous compounds In the 
target species must be determined in 
stud~ designed to show the effect of 
geographical \OCatlon, stage of ~trus, 
age. etc., on n<1rmal animals reeeiVlng no 
external source of the endogenous com
pound. The tissue distribution of the 
levels oJ the compound and/or Its me
tabolites and/or other related endoge
nous compounds will be estimated from 
these studies. This distribution wtll be 
used to establish the required sensitivity 
of the regulatory assay method. The re
quired sensitivity wlll be that level of the 
tissue distribution which is exceeded by 
only one percent of the normal animals. 
Tissue samples from animals at slaughter 
wlll be considered suspect if a level is 
found above normal background. For ex
ample. if 99.0 percent of backgro\U1d 
tissue levels for a parent endogenous 
compound and/or Its metabolites and/or 
other related endogenous compounds are 
below 16 ppt., then a tissue level greater 
than 16 ppt shall be considered suspect. 
The final determ1D.atlon with respect to 
regulatory action will be based on a field 
investigation to determine if the ob
served value was due to a misuse of the 
compound or If it was due to nonnal bio
loglca.l va.riabllity. 

Withdrawal periods following the last 
dosage for endogenous compounds shall 
be established based on the time required 
for the level of the parent compound 
and/or its metaboUtes and/or other 
related endogenous compounds in the 
tissue to return to the median back
grolDld level of contemporary controls. 
The maximum approvable level of the 
compo\U1d shall bb administered to tar
get animals for a period of time suffi
ctent to establish e ... utltbrium in tJs.sues. 
The number of days required for tissue 
levela of any affected endogenous com
POunds to return to the median bact-
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il"ound level plus a satety factor to ac
count for antmal to animal variation (u 
determined by appropriate con1'ldence 
Interval techniques) shall be uaed to 
establish the required withdrawal pe
riod. CUrrent livestock management 
techniques must be comldered in estab
lishing the withdrawal period and may 
necessitate the lengthening of this 
period. 

ASSAY EVALUATION CRITERIA 

Prior to approval. the accuracy and 
reUab1l1ty of the regulatory assay must 
be determined by validation of the 
methOd in appropriate Food and Drug 
Admtnlstration laboratories and other 
laboratories. The objeetives of the vali
dation will be to determine the feasibil
ity, specifiCity. accuracy, and precision 
of the method (including a determina
tion of the amounts recovered as well as 
a.n estimation of the variation associated 
with the recovered amounts). 

Prior to submission of a method for 
evaluation and subsequent validation, it 
is recommended that the method be re
viewed and tested, both qualitatively and 
quantitatively. by Independent labora
tories. This evaluation should fulfill the 
objectives of the validation as listed 
above. 

The reqUired sensitivity of the regula
tory assay method as previously defined 
w1ll be the regulatory action level and 
will be published in the FEDERAL REGIS
TER. Since any "positive" finding reported 
at a level lower than the published level 
of sensitivity may actually be a false 
positive, regulatorY action wlll be taken 
only at or above the published level. This 
is necessary in order to assure thl:l.t a 
residue Is in fact a true positive. In the 
past the lack of such a procedure has led 
to finding violati ve samples in one 
laboratory which could not be confirmed 
in a second laboratory. 

The assay method will be published or 
referenced in the FEDBRAL REGISTER and 
wUI include a definition of the response 
criteria unique for each method which 
represents a reliable pOSitive finding 
based on the validation studies. The 
criteria wlll take Into account adJust
ments based on the accuracy and pre· 
cision of the method. If the method is 
not specifiC for the identification of the 
compound or there are reasons to sus
pect the occurrence of false positives due 
to interference. a practical confirmatory 
test must be provided which will identify 
the residue at the level of sensitivity 
required. 

In summary. the development and 
validation of a regulatory assay method 
for monitoring purposes must consider 
the fol1owing criteria: 

1. The method must be capable of re
producibly extracting. at the required 
level of sensitivity. the slgn11lcant com
pounds from target tissues obta.ined from 
treated animals as well as from tissues 
conta1n1ng known added amounts of the 
compounds. 

2. The method must be ca.pa.ble of 
measwing resldu~ with a su1Hcient de-

sree of Q>eCl1lclty. precision, and ac
curacy to preclude the occurrence of 
fal8e negatiYes or false positives. 
. 3. The equipment, reagents and com
pounds used in the assay must be com
mercially available. Any required spe
cla.llzatlon In terms of equipment or per
sonnel must be consistent with that nor
mally available In a modem well
equipped analytical control la.boratory. 

4. The time reqUired for completion of 
the assay must not be so excessive as to 
delay regulatory action, when necessary. 

5. The assay must offer minimal haz
a.rd in the laboratory. 

It 18 proposed that the requirements 
conta.1ned in this regulation will be ap
plicable to &ll NADA's and supplemental 
NADA's a.pproved by the Food and Drug 
Administration after the effective date 
of the new regulation. In determinlng 
the applicabllity of the provisions of the 
regulation to already-existing new ani
mal drug approvals. the Commissioner 
w1ll first determine those drugs for which 
a zero residue requirement now exists 
but for which a finite or negligible 
residue should instead be permitted. 
The CommtsslOIHlr recognizes that 
many of these zero tolerances were 
established sever~l years ago. at a 
time' when detection methodology was 
substantially less sensitive and the 
availa.ble toxicology information was not 
as extensiv~. For some of these zero 
tolerances. it may now be possible and 
consistent with protection of the public 
health, to establish a flnlte or negligible 
residue. Where a flnite or negligible resi
due is established on the basis of ade
Quate safety data, the provisions of the 
new regula tinn will not be applicable. 

Where a zero tolera.nce is deemed 
necessary, either because of a determina
tion of carcinogenicity or because the 
compound is a suspect carcinogen or is 
otherwise sufficiently toxic that a deter
mination of a safe level of reSidue in hu
man food cannot be made at this time. 
the provisions of the new regulation will 
be applicable. The Commissioner rec
ognizes that these new requirements 
cannot be imposed immediately. Accord
ingly. a determination will be made with 
respect to each dr'Ug as to a reasonable 
amOWlt of time within which compli
ance wlll be permitted. In those in
stances in which the Commissioner con
cludes that a health hazard may exist. 
or where there is a failure to \U1dertake 
the requisitie studies. the CommL"5ioner 
wi1l proceed immediately to withdraw 
approval of the drug. Hence, the above 
approach vlill pennit a reasonable tran
mtion to the new requirements without 
compromising the public health or dis
rupting the use of drUgs for which there 
is no known health hazard. 

Therefore. pursuant to provisions of 
the Federal Food. Drug, and Cosmetic 
Act (sees. 402, 403. 409, 512. 701 (a). 706, 
52 St,at. 1046-1048. 1055. 72 Stat. 1785-
1788 as amended, 74 Stat. 399-404. 82 
Stat. 343-351; U.S.C. 342, 343. 348. 706. 
36Ob, 3'U (a), 376), &tld under authOrity 
df'legated to the Commissioner (21 CFR 

FEDERAL REGISTER. VOL 38, NO. 13B-THURSDAY, JULY 19, 1973 

01135



2.120). it is proposed that Part 135 be 
amended by adding the following new 
~tion: 

Ii 135.38 Compoundll uaed in Cood
plooucin. animal.; proeedurea Cor 
determinin.. the aeeeptabiJit1 oc 
_,. method. uaed Cor all8Urin. the 
.bse~e oc residue. in edible prod
ueb oC sueb animals. 

(a) '!be act l>rovtdes that feed and 
drugs intended for animals shall be safe, 
that food produced from animals shall 
be sa.fe, and that any compound admin
istered to a food-producing animal 
wh1ch Is found to induce cancer when in
gested by man or animal is prohibited 
from the food supply, unless it can be 
determined by methods of examination 
prescribed or approved by the Secretary 
by regula.tion, that no residues of a.ny 
such compound are found in the food 
produced from such animals under con
ditions of use reasonably certain to be 
followed in practice. Petitions for use of 
a compound In food-producing animals 
shall include data. for determining the 
absence of residues of any unsafe com
pounds In the food produced from such 
anima~. The provisions of this section 
shall determine the required level of sen
sit1v1ty of the regulatory assay method 
for any compound for which the Com
missioner of Food and Drugs has estab
lished a zero tolerance (no residue) In 
food. 

(b) Exogenous compounds, defined as 
those compounds which are not prOduced 
by the normal animal and are not re
quired for normal animal body function, 
are subject to the following require
ments: 

(1) ~etabolism studies shall be con
ducted in the target species to iden tify 
and quantify metabolites of the par
ent compound and the concentrations of 
the compound and its metabolites in 
speciflc tissues ("tissues" to include milk 
and eggs. If applicable). The effect of 
the exogenOUs compound on tissue levels 
of related endogenous compounds also 
shall be determined. 

(2) Degradation of the compound 
<l.nd/or its metabolites during the period 
of time after slaughter that edible tis
sue would normally be held under stor
age conditions and the impact of cooking 
on the compound and lor its metabolites 
in question shall be determined. 

(3) Determination of whether an ex
ogenoas compound andlor its metabolites 
shall be subjected to appropriate test
ing for carcinogenicity will be based on 
the resUlts of the metabolism studies. 
standard t.oxicity testing, structural re
lationships of the compound andlor Its 
metabolites to known carcinogens, modes 
of physiological actions and interactions. 
and the intended use patterns of the 
compounds. 

(4) If it Is determined that carcino
genicity tests are not required or if the 
resUlts of carcinogenic testing are nega
tive. consideratlon for approval shall be 
based on standard toxicological proce
dures. These procedures shall Include in 
addition to subacute studies in a mini-
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mum of two species, such studies as a. 
multi-generation reproduction studies, 
t.eratology and a.ny other special studies 
which may be Indicated trom the nature 
of the biological action of the compound, 
Including lifetime studies, '!bese studies 
shall Involve collection of data from ap
propriately designed dose-response ex
periments that demonstrate a. "maxi
mum no harmful effect level" as well as 
a "minimum harmful effect level" in ap
propriate animal speCies. 

<1> Where a finite or negligible residue 
of the parent compound and/or its 
metabolites is determined to be safe in 
food, the required level of sensitivity o:f 
the regulatory assaY method w11l be the 
level of the tolerance published In the 
FEDERAL REGISTER and the remaining 
provisions o:f this paragraph shall be 
Inapplicable. 

(it) Where no residue of the compound 
and/or its metabolites Is determined to 
be safe in food. the dose-response slope 
estimated from the toxicological experi
ments win be used to extrapOlate to the 
required level of sensitivlty of the methOd 
using appropriate confidence interval 
techniques in accordance with the con
cepts underlying the Mantel-Bryan pro
cedure described in paragraph (b) (6) of 
this section. Where such extrapolation is 
not scientifically appropriate. e.g., if no 
dose-response slope can be estimated 
from the data, other conservative meth
ods shall be invoked to determln(! an ap
propriate safety margin based on a thor
ough evaluation of the quality of the ex
periments. their rigor as predictive tests 
and the nature and significance of the 
obilerved biological effects. 

(5) I:f it Is determined that testing for 
carcinogenicity is required, test proce
dures shall be used which maximize 
sensitivi ty to detect a minimal dose which 
induces a carcinogenic effect and with a 
sufficiently stable control population to 
avoid false pOsitive Indications of car
cinogenesis. Appropriate dose-response 
experiments shall be conducted to CD 
clearly establish whether or not the 
compound and/or its metabolites are car
cinogens, and (ii) determine the relative 
potency of the compound and/or its 
metabolites with respect to both its car
cinogenic and its other toxic effects. 

(6) If it is determined that the com
pound is carcinogeniC, the required sensi
tivity of the regulatory assay method 
shall be established according to a mod
ification of the Mantel-Bryan procedure. 
(Mantel, N. and W. R. Bryan, "Safety" 
Testing of Carcinogenic Agents, Journal 
o:f the National Cancer Institute. Vol. 27. 
pp. 455-470, W61).' This modification 
shall consist of using the lower 90 percent 
confidence limit of the experimentally 
determined dose-response slope from the 
carcinogenicity studies for extrapolation 
to a maximum exposure level with ap-

1 CopIes may be obtaIned from: Director. 
Div1slon of NutritIon,,! Sciences (VM-IOOI. 
Bureau of Vetertnary MedIcine. Food and 
Drug Adtnln1Btratlon. 5600 FIshers Lane, 
:RockvUle, MD 20852. 
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propriate adjustments to account for 
drug usage and human consumption pat
terns and for the differences between 
daily food intake per unit of body weight 
of the laboratory animal and of man. 
(1) U the data. indicate that some linear
izing transformation other than the 
probit-Iog transformation used in the 
modified Mantel-Bryan procedure better 
describes the observed response and has 
a biological rationale, then this other 
linearizing transformation will be used 
:for the extrapolation. (ii) In the event 
that both significant noncarcinogenic 
harmful effects and carcinogenic effects 
are observed during testing. the lowest 
level for the regulatory assay sensitivity 
as determined for the different effects 
shall be adopted. 

(7) '!be sensitivity of the regulatory 
assay method as defined above, the 
method, and a definition of the criteria 
_used to establish a renable positive find
ing shall be published in the FEDERAL 
REGISTER. 

(8) The withdrawal period for the 
compound shall be based, USing the regu
latory assay method andlor other suit
able methods, on the time required after 
the last dosage for tisSUe levels of the 
parent compound andlor lts metabolites 
andlor any affected endogenous com
pounds to fall below the required regula
tory assay sensitivity. 

(9) '!be withdrawal period shall be the 
longer of either (i) the number of days 
required for tissue levels to be depleted 
t.o less than the maximum exposure level 
plus a safety factor to account for ani
mal to animal variation as determined by 
appropriate confidence interval tech
niques or (ll) the ntunber of days required 
for any affected endogenous compound 
to return to a normal level plus a safety 
factor to account for animal to animal 
variation. Current livestock manage
ment techniques may justify a longer 
withdrawal period. The normal level of 
any affected endogenous compound shall 
be established 'l.'> described in paragraph 
(c) of this section. 

(10) Based on tissue depletion studies 
and animal management practices. con
ditions of use that are reasonably certain 
to be followed in practice shall be speci
fied for the compounds so that, if fol
lowed, tiley assure that no residue shall 
occur in food produced :from treated 
animals. 

(11) Notwithstanding a determination 
pursuant to this paragraph of the re
quired level of sensitivity o:f the regula
tory assay method, if a regulatory assay 
method o:f lower sensitivity is later de
veloped and validated the Commissloner 
will adopt that more sensitive method 
and publish it in the FEDERAL REGISTER 
even though its development was not 
required. 

(c) Endogenous compounds. defined 
as those compounds which are present in 
and are produced by the normal animal 
and are not required from an external 
source. are subject to the following 
requirements : 
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(1) Metabolism studies shall be con
ducted in the target species to identify 
and quantify the metabolites of the par
ent compound and the concentrations of 
the compound and its metabolites in spe
cific tissues ("tissues" include milk and 
eggs, if applicable). The effect of the 
endogenous compound on tissue levels 
of related endogenous compounds also 
shall be determined. 

(2) Degradation of the compound 
and lor its metabolites during the period 
of time after slaughter that the edible 
tissue would normally be held under stor
age conditions and the impact of cook
ing on the compounds and/or its metabo· 
lites in question shall be determined, 

(3) Animals containing tissue levels of 
endogenous compounds above the normal 
due to the administration of endogenG'us 
compounds may not be marketed for llu
man consumption. Thus, neither tests 
for carcinogenicity nor standard toxicity 
testing shall be required for endogenous 
compounds. 

(4) The naturally occurring or back
ground tissue levels of endogenous com
pounds and/or their metabolites and/or 
other related endogenous compounds in 
the target species shall be determined in 
studies designed to show the effect of 
geographical location, stage of estrus, 
age, etc., on normal animals receiving no 
external source of the endogenous com
pound. The tissue dlst.ribution win be 
used to establish the required sensitivity 
of the regulatory assay method. The re
quired sensitivity of the regulatory assay 
method will be that value of the distri
bution which is exceeded by only one per·· 
cent of the normal animals. 

(5) The sensitivity of the regulatory 
assay method as defined above, the 
method, and J. definition of the criteria 
used to establish a reliable positive find
ing shall be published in the FEDERAL 
REGISTER. 

(6) The withdrawal period for the 
compound shall be based. using the regu
latory assay method and/or other suit
able methods, on the time required after 
the last dosage for the tissue levds of the 
parent compound and lor its metabolites 
and or anv affected other related endog
enous compounds to return to the me
dian background level of contemporary 
controls. The withdrawal period shall be 
the number of days required for tissue 
levels of any affected endogenous com
pounds to return to the median back
ground level plus a safety factor to ac
rount for animal to animal variation as 
determined by appropriate confiidence In 
terval techniaues. CUITent livestock 
management techniques may justify a 
loeger withdrawal period. 

(7) The characteristics of the distri
bution of tissue levels of the compound 
normally found in animals not exposed 
to external sources of the compound and 
the specified conditions of use shall be 
published in the FEDERAL REGISTER as 
part of the approval of any endogenous 
drug compound. 

(8) Based on tissue depletion studies 
and animal management practtces, a. 
withdrawal period and conditions of use 

PROPOSED RULES 

that are reasonably certain to be fol
lowed in practice shall be specified for 
the compound so tha.t, If followed, they 
assure that no residue shall occur in 
excess of the established normal level 
in food from untreated animals. 

(d) Prior to approval, the adequacy 
of the regUla.tory assay method shall be 
determined by validation of the method 
in appropriate Food and Drug Admin
istration laboratories and other labora
tories. The validation shall determine 
the fea.<:ibility, specificity, accuracy, and 
precision of the method. This validation 
of an assay method used for regulatory 
purposes shall be based on the following 
criteria: 

(1) The method shall be capable of 
reproducibly extracting, at the required 
level of sensitivity, the significant com
pounds from target tissues obtained from 
treated animals, as well as from tissues 
containing known added amounts of the 
compounds, 

(2) The method shall be capable of 
measuring residues with a sufIicient de
gree of specificity, precision, and accu
racy to preclude the occurrence of false 
negatives or false positives. 

(3) The eqUipment, reagents and com
pounds used in the assay shall be com
mercially available. Any required special
ization in terms of equipment or per· 
sonnel shall be consistent with that 
normally available in a modem well
equipped analytical control laboratory. 

(4) The time required for completion 
of the a.s:Jay shall not be so excessive as 
to delay regulatory action. 

(5) The assay shall offer minimal haz
ard in the laboratory. 

(e) After publication ·in the FEDERAL 
REGISTER of an assay method in accord· 
ance with paragraphs (b: through (d) 
of this section, compliance shall be de
termined as follows: 

(1) Samples of the food produced from 
appropriate animals will be routinely 
collected and evaluated using the regula
tory assay method(s). 

(2) Any sample subject to paragTaph 
(b) of this section yielding a residue of 
the compound at or above the published 
level of sensitivity of the method will be 
liable to regulatory action. 

(3) Any sample subject to paragraph 
(c) of this section yielding a residue of 
the compound at or above the published 
level of sensitivity of the method will be 
subject to investigation. Any such resi
due which is determined to be the result 
of improper use of the compound will be 
liable to regulatory action. 

(4) No regulatory action may be based 
on the measurement of a value which 
is below the established level of sensitiv
ity of the approved regulatory assay 
method(s) as published in the FEDERAL 
REGISTER. 

(f) The provisions of this section shall 
be applicable to all new animal drug 
applications, including supplements, ap
proved by the Food and Drug Adminis
tration subsequent to the effective date 
of the final regUlation, except that sup
plemental applications meeting the re· 
quirements of § 135.13a(d) or that in the 

opinion of the Commissioner otherwise 
protect the public health will be per~ 
mitted to be put into effect in accord
ance with § 135.13a(e) through (k). . 

(g) The provisions of this section shall 
be applicable to existing approvals of 
new animal drugs in accordance with the 
following priorities: 

(1) The Commissioner will review 
existing zero tolerances (no residues) to 
dptermine whether the drugs involved 
should be the subject of finite or negli
gible residues. Those drugs for which 
finite or negligible residues are estab
lished are not subject to the prOVisions 
of paragraphs (b) or (c) of this section. 

(2) Those drugs for which the Com
missioner has determined the a.ppropri
ateness of a zero tolerance (no residue) 
will be the subject of a notice published 
in the FEDERAL REGISTER or a letter to 
every holder of a new animal drug appli
cation establishing a time within which 
the provisions of this section shall be 
satisfied. Notices already published in 
the FEDERAL REGISTER and letters already 
sent by the Food and Drug Administra
tion requiring additional studies and/or 
a more sensitive regulatory assay method 
for a drug subject to a zero tolerance 
shall remain in effect, and the provisions 
of this section shall be used in determin
ing compliance with the requirements of 
the act pursuant to those notices and 
letters. The Commissioner "'ill immedi
ately proceed to withdra.w approval of 
any drug on the basis of data or infor
mation indicating a health hazard or 
a failure to undertake studies necessary 
to comply with the prOVisions of this 
section. 

Interested persons may, on or before 
September 17, 1973, file with the Hear
ing Clerk, Departlhent of Health, Edu
cation, and Welfare, Room 6-88, 5600 
Fishers Lane, Rockville, MD :20852, writ
ten comments (preferably in quintupli
-cate) regarding this proposal, Comments 
may be accompanied by a memorandum 
or brief in support thereof. Received 
comments may be viewed in the above 
office during working hours, Monday 
through Friday. 

Dated: July 13, 1973, 

A. M. SCHMIDT, 

Commissioner of Food and Drugs. 
[FR Doc.73-14746 Filed 7-18-73;8:45 am] 

Social Security Administration 

[20 CFR Part 405] 
[Reg. No.5] 

FEDER!,L HEALTH INSURANCE FOR THE 
AGED AND DISABLED 

Payment for Services of PlJysicians in 
Teaching Hospitals, for Physician Costs 
to Hospitals and Medical Schools, and 
for Volunteer Services 
Notice is hereby given, pursuant to 

the Administrative Procedure Ac.t (5 
U.S.C. 552 et seq.) that the amended reg
ulations set forth 1n tentath'e fonn below 
are proposed by the Acting Commissioner 
of Social Security, with the approval of 
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Materials Importation Act of 1966 (Pub-
lic Law 89-651, 80 Stat. 897) and the
regulations issued thereunder as
amended (37 F.R. 3892 et seq.).

A copy of the record pertaining to this
decision is available for public review
during ordinary business hours of the
Department of Commerce, at the Office
of Import Programs, Department of
Commerce, Washington, D.C.

Docket No. 72-00287-98-29800. Appli-
cant: University of Hawaii, High Energy
Physics Group, 2565 The Mall, Physical
Science Building, Honolulu, Hawaii
96822. Article: Automatic Film Measur-
ing Device. Manufacturer: Laser-Sean,
Ltd., United Kingdom. Intended use of
article: The article is intended to be used
in bubble-chamber research in studies of
three dimensional events as recorded on
film occurring in high energy physics.

Comments: No comments have been
received with respect to this application.
Decision: Application approved. No in-
strument or apparatus of equivalent
scientific value to the foreign article, for
such purposes as this article is intended
to be used, is being manufactured in the
United States. Reasons: The foreign arti-
cle is specially designed to examine
Photographic records of events accurrina
in a bubble chamber. We are advised by
the National Bureau of Standards (NBS)
in its memorandum dated June 7, 1972,
that the general specifications of the arti-
cle are pertinent to the purposes for
which the artiele is intended to be used.
NBS also advises that it knows of no
domestically manufactured instrument
which is scientifically equivalent to the
foreign article for the applicant's in-
tended use.

The Department of Commerce knows
of no other instrument or apparatus of
equivalent scientific value to the foreign
article, for such purposes as this article
is intended to be used, which is being
innnufactured in the United States.

SETH M, BODNER,
Director.

Office of Import Programs.
Doc.72-12187 Filed 8-3-72;8:49 Aral

UNIVERSITY OF WASHINGTON

Notice of Decision on Application for
Duty-Free Entry of Scientific Article
The following is a decision on an ap

-plication for duty-free entry of a scien-
tific article pursuant to section 6(c) of
the educational, Scientific, and Cultural
Materials Importation Act of 1966 (Pub-
lic Law 89-651, 80 Stat. 897) and the reg-
ulations issued thereunder as amended
(37 F.R. 3892 et seq.) .

A copy of the record pertaining to
this decision is available for public re-
view during ordinary business hours of
the Department of Commerce, at the
011ice of Import Programs, Department
of Commerce, Washington, D.C.

Docket No. 72-00090-55-17500. Appli-
cant: University of Washington, Depart-
ment of Oceanology, Seattle, Wash.
98195. Article: Recording current meter,
Model 4. Manufacturer: Ivar Aanderaa,

Norway. Intended use of article: The
article is intended to be used to monitor
current speed and direction, and water
temperature during deployment of the
current meter in the 2,600-meter-deep
Greenland-Spitsbergen passage. Com-
ments: No comments have been received
with respect to this application.

Decision: Application approved. No in-
strument or apparatus of equivalent sci-
entific value to the foreign article, for
such purposes as this article is intended
to be used, is being manufactured in
the United States. Reasons: The foreign
article provides self-contained operation
and recording for a duration of 1 year.
The most closely comparable domestic
instrument, the Model 502, manufac-
tured by Hydro Products, San Diego,
Calif., provides the capabilities described
above for 30 days. We are advised by
the National Bureau of Standards (NBS)
in its memorandum dated June 23, 1972,
that the longer duration of self-contained
operation of the foreign article is perti-
nent to the purposes for which the article
is intended to be used. For this rea-
son we find that the Model 502 is not
of equivalent scientific value to the for-
eign article for such purposes as the
article is intended to be used.

The Department of Commerce )crows
of no other instrument or apparatus of
equivalent scientific value to the foreign
article. for such purposes as this article
is intended to be used, which is being
manufactured in the United States.

SETH M. BODNER,
Director,

Office of Import Programs.
I FR Doc.72 -12183 Filed 8-3-'72;8:49 am)

YALE UNIVERSITY

Notico of Decision on Application for
Duty-Free Entry of Scientific Article
The following is a decision on an ap-

plication for duty-free entry of a scien-
tific article pursuant to section 6(c) of
the Educational, Scientific, and Cultural
Materials Importation Act of 1966 (Pub-
lic Law 89-651, 80 Stat. 897) and the
regulations issued thereunder as amend-
ed (37 P.R. 3892 et seq.) .

A copy of the record pertaining to
this decision is available for public re-
view during ordinary business hours of
the Department of Commerce, at the
Office of Import Programs, Department
of Commerce, Washington, D.C.

Docket No. 72-00382-33-43400, Appli-
cant: Yale University, Purchasing De-
partment, 260 Whitney Avenue, New
Haven, CT 06520. Article: Micromanipu-
lator. Manufacturer: A.B. Transvertex,
Sweden. Intended use of article: The
article will be used in research to obtain
intracellular recordings from mitral cells
and other cells In the olfactory bulb.
Comments: No comments have been re-
ceived with respect to this application.
Decision: AppheatiOn approved. No in-
strument or apparatus of equivalent sci-
entific value to the foreign article, for
such purposes as this article is intended
to be used, is being manufactured 'n the
United States.

Reasons: The foreign article provides
precise penetration of cell membranes
through electrode advance in a stepping
manner. We are advised by the Depart-
ment of Health, Education, and Welfare
(HEW) in its memorandum dated July
7, 1972, that the capability described
above is pertinent to the purposes for
which the article is intended to be used.
HEW also advises that It knows of no
comparable domestic apparatus which
is scientifically equivalent to the foreign
article for such purposes as the article
is intended to be used.

The Department of Commerce knows
of no other instrument or apparatus of
equivalent scientific value to the foreign
article, for such purposes as this article
is intended to be used, which is being
manufactured in the United States.

SETH M. BODNER,
Director,

Office of Import Programs.
[FR Doc.' Al-12189 Flied 8-3-72;8:40 am'

DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE
Food and Drug Administration

(Dockets Nos. MC-D-452. 494; NADA's Nos.
II-295V. 9525, etc.)

DIETHYLSTILBESTROL

Order Denying Hearing and With-
drawing Approval of New Animal
Drug Applications for Liquid and
Dry Premixes, and Deferring Ruling
on Implants
In the FEDERAL REGISTER of March 11,

1972 (37 F.R. 5264), a notice of oppor-
tunity for a hearing was published an-
nouncing that the Commissioner of Food
and Drugs proposed to issue an order
under section 512(e) of the Federal
Food, Drug, and Cosmetic Act. withdraw-
ing approval of new animal drug appli-
cations for diethylstilbestrolIDES)
liquid premixes for use in the manufac-
ture of feeds for cattle and sheep.

In the FEDERAL REGISTER Of June 21,
1972 (37 F.R. 12251), a notice of oppor-
tunity for a hearing was published an-
nouncing that the Commissioner pro-
posed to issue an order under section
512(e) of the act withdrawing approval
of new animal drug applications for DES
liquid and dry premixes for use in the
manufacture of feeds for cattle and
sheep and for DES implants for cattle
and sheep. This notice stated that the
earlier notice of opportunity for a hear
ling with respect to DES liquid premixes
would be acted upon at the same time.

Objections and equests for a public
hearing were rece.ved from 15 of the 25
holders of the IleW animal drug applica-
tions for DES liquid and dry premixes
for use in the manufacture of animal
feed for cattle and sheep. For the rea-
sons stated below, a hearing is denied
with respect to these new animal drug
applications. The new animal drug ap-
plications for such products are hereby
withdrawn, effective immediately.
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This matter is a regulatory, not a pub-
lic health, problem. The animal feeding
industry, the pharmaceutical industrY,
and the U.S. Department of Agriculture
have been unable to come forward with
restrictions and controls on the use of
DES in animal feed that are reasonably
certain to be followed in practice and
that will result in the absence of detect-
able residues in the edible portions of
the animals. Accordingly, the law re-
quires that use of the drug must be
discontinued.

Because there is no evidence of a pub-
lic health hazard, however, there is no
Justification for an abrupt disruption of
the production of the Nation's meat
supply. An immediate ban on use of DES
in feed could result In an unwarranted
public concern and an unjustified in-
crease in meat prices. It is estimated
that there is about a 4-months supply
of DES liquid and dry premixes already
manufactured and at various stages in
the chain of distribution. Accordingly,
the Commissioner has determined that
the manufacture of liquid and dry pre-
mixes will be discontinued effective im-
mediately. Feeding of DES will be dis-
continued as soon as existing supplies
are used up, but no later than January 1,
1973. This will permit both an orderly
phaseout of the use of the drug in animal
feed and an opportunity for the animal
feeding industry to switch to DES im-
plants, to other implants, or to other
methods of meat production. DES im-
plants and other implants have been
shown to be approximately as effective
for growth promotant purposes as DES
in feed.

Objections and requests for a public
hearing were also received with respect
to all new animal drug applications for
DES implants. For the reasons stated
below, the Commissioner has concluded
that the further testing now underway
and scheduled to be completed within
several weeks should be concludeJ before
a ruling is made on these objections and
requests for a hearing. Accordingly, such
a ruling is deferred pending completion
of those tests, at which time It will
promptly be made and published in the
FEDERAL REGMTER,

DES LIQUID AND DRY FEED PREMIXES

The following new animal drug appli-
cations for liquid and dry feed premixes
for cattle and sheep were covered by the
March 11 and June 21 notices of oppor-
tunity for a hearing:
Blanco Products Co., Post Oalcc Box 750,

Indianapolis, Incl, 46206. NADA's Nos, 2525,
11000, and 42102.

Pfizer, Inc., New York, N.Y. 10517. N %DA%
Nos. 9757 and 0770.

Walnut Grove Prodners, Division of W, H.
Grace Co., Atlantic, Iowa 60022. NADA No.
10132.

Dawes Laboratories, Chicago, In. 00032.
NADA's Nos. 10421, 11485, and 34910.

Simonsen Manufacturing Co., Quimby, Iowa
51049. NADA No. 10500.

Hess anti Clark, Division of Media., lire., Ash-
land, Ohio 44805. NADA's Nos. 11295, 44344,
45082, and 45981.

Peter Hand Foundation, Inc,. Waukegan, Ill.
60085. NADA No. 14773.

Thompson-Hayward Chemical Co., Kansas
City, Kane. 86100. NADA's Nos. 95019 and
35017.

Feed Additives, Inc., Fremont, Nebr. 68025.
NADA'a Nos. 38313 and 97869.

Dale Alley Co., Post Office Box 444, St. Joseph,
Mo. 64501. NADA's Nos, 36071 and 36554.

Standard Chemical Blanufneturing Co.,
Omaha, Nebr. 68103. NADA's Nos. 30076
and 34735.

National Oats Co., E st St. Louis, Ill. 822e5.
NADA's Nos. 37148 and 37541.

Texas Nutrition & Service Co., Fort Worth,
Tex. 7810o. NADA's Nos. 38507. 38510, and
39509.

Bresley-Koelling, Inc., Ord, Nebr. 88802.
NADA No. 89491.

Feed Products, Inc., Denver, Colo. 80211.
NADA's Nos. 39716, 39718, 39717, and 30715.

Merck Sharp & Dohme Research Labora-
tories, Division of Merck & Co., inc., Rah-
way, N.J. 07065. NADA's Nos, 39772, 42840,
and 10261.

Chemetron Corp.. Chicago, El. 00611. NADA
No. 42355.

Farmland Industries, Kansas City, Mo. 64110.
NADA No. 42702.

Western Farmers Association, Seattle, Wash.
08111. NADA No. 44526.

Western Feed Supplements, Ellensburg,
Wash. 08028. NADA No. 40014.

Ultri. Life Laboratories, Inc., East St. Louis,
Ili. 52201. NADA No. 38682.

Square Deal Fortification Co.. Holds, Ind.
48347. NADA, No. 39101.

Falstaff Brewing Corp., St. Louis, Mo. 63166.
NADA. No. 44785.

American Cyanamid Co., Princeton, N.J.
08540. NADA No, 10258.

S. B. Penick Co., New York, N.Y. 10008. NADA
No. 36470.

Of these all but the following firms
submitted objections and requests for a
hearing :

Peter Hand Foundation, Inc., Waukegan, Ill.
80085.

Feed Additives, Inc., Fremont, Nebr. 08025.
Dale Alley Co., St. Joseph, Mo. 64501.
National Oats Co., East St. Louis, Ill. 02205,
Texas Nutrition & Service Co., Fort Worth,

Tex. 76108.
Feed Products, Inc., Denver. Colo. 80211.
Ultra Life Laboratories, Inc.. East St. Louis,

Ill. 02201.
Square Deal Fortification Co., Routs, Ind.

463
Falstaff Brewing Corp., St. Louis, Mo. 03160,
American Cyanamid Co., Princeton, N.J.

08540.

The Commissioner has concluded that
these objections, in the light of new evi-
dence from radioactive tracer studies on
animals withdrawn from DES feed for 7
days, fail to show reasonable grounds for
a hearing on a basis of evidence.

Virtually all of the objections and re-
quests for a hearing fail to comply with
21 CFR 135.15 (b), which requires that
the objector file a full factual analysis
of the data upon which it relies. In this
case, the objections received generally
rest upon mere allegations or denials and
fail to set forth specific facts showing
that there is a genuine and substantial
issue of fact that requires a hearing.

The objections contend that tl.erc are
genuine and substantial issues of fact
requiring a hearing as follows:

1. The number of violative residues
may not actually have increased and, in
fact, may have decreased,

2. New and more zophistiented labora-
tory methodology may be detecting resi-
dues at a level that previously was not
detected.

3. The validity of the new methodology
for detection has not adequately been
established at the lower levels.

4. Some of the positives reported may
be false positives rather than DES
residues.

5. The compound found in animal
livers is the monoglucuronide ester, not
DES, and this ester has not been tested
for carcinogenicity.

6. The level of compliance necessary to
satisfy the statutory standard of "rea-
sonably certain to be followed in prac-
tice" is unclear and, in any event, a
degree of violation was contemplated by
Congress.

7. The directions for use of DES may
presently be inadequate and may be ca-
pable of improvement to assure the safe
use of DES.

8. Present manufacturing controls
may be inadequate to prevent cross-
contamination of withdrawal feeds, and
may be capable of improvement to pre-
clude such cross-contamination.

9. A substantial portion of the current
violative residues may be the result of
cross-contamination of withdrawal feeds
rather than of misuse of the drug.

10. Some violative residues may be the
result of other sources of DES contami-
nation, rather than misuse of the drug,
and more restrictive controls over DES
and of animals on withdrawal feed may
reduce or eliminate such violative
residues.

11. There may be alternative restric-
tive conditions under which DES may
safely be used, such as disposal of ani-
mal livers, restrictions on the size or
capability of feed lots authorized to use
the drug, or other means of testing
cattle for DES withdrawal prior to
slaughter.

12. Withdrawal of approval of DES
may have adverse effects on the environ-
ment as a result of increased manure
production per day and increased num-
ber of days required for feeding to a spe-
cific weight.

These objections were stated largely as
questions, without a presentation or
analysis of the data necessary to sup-
port hypotheses advanced and without
specific data from tests designed to an-
swer the questions or to support specific
proposals or recommendations sufficient
to correct the problems demonstrated,
Changes in labeling and new restrictions
to reduce or eliminate cross-contamina-
tion, misuse of the drug, or other sources
of violative residues are properly re-
quested through supplemental new ani-
mal drug applications rather than
through a hearing.

The effectiveness of DES as a growth
promotant has not been and is not ques-
tioned. Until Friday, July 28, 1972, the
Commissioner was unaware of the exist-
ence of any data indicating that use
under the conditions contained in the
approved label would result in detectable
residues of DES in the edible portion
of animals, Prior studies, using the most
sensitive research tools available, showed
no detectable residues in the animal liver
after 48 hours and even in inedible waste
after 132 hours. On December 8. 1971
(36 F.R. 23292), the withdrawal period
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was extended from 48 hours to 7 days
as a prudent precautionary measure to
provide an extra margin of safety,

On Friday, July 28, 1972, the Commis-
sioner was informed of the results of a
research study undertaken by the U.S.
Department of Agriculture in which it
was found, using radioactive-tagged
DES in six steers, that detectable resi-
dues occurred in the liver from a single
10 mg. oral dose of DES after withdrawal
for 3, 5, and even 7 days. Two steers each
were slaughtered at 72, 120, and 168
hours after being fed the radioactive-
tagged DES. The results of that study
are as follows:

Hours attar withdrawal	 Parts per Residua in
billion	 animal ilvar

72 	 1.06 0.41
12(1 	 .65 . 15
163 	 .21 52

These cattle were fed 10 mg. DES twice
daily for a sufficient time period to es-
tablish the usual feeding pattern and
were then fed a single radioactive-tagged
10 mg. dose of DES. Because only this
split dose was tagged, FDA and USDA
scientists project from these data that,
even after withdrawal for 7 days, some
cattle fed the approved level of 10 mg.
DES twice daily in liquid or dry feed
could be expected to have up to 1 p.p.b.
DES in the liver.

From earlier data, it was thought that
the half-life of DES in the animal was
12 hours. The new data show that, after
3 days, the elimination rate appears to
decrease substantially. Because the ex-
periment has not been carried out for
longer than '1 days, it is impossible at
this time to determine the rate of resi-
due elimination beyond this period. It is
hypothesized that, after 30 days with-
drawal, the residue would be reduced
to the practical equivalent of zero. There
are, however, no data available to sub-
stantiate this hypothesis. The law re-
quires that the holder of a new animal
drug application submit all data neces-
sary to show that it is possible to use
the drug without any residue remaining
in the edible portions of the animal. In
the absence of such data, the new animal
drug application must be withdrawn.

Even if data were available to demon-
strate a suitable withdrawal period, it
is now questionable whether a sufficiently
precise regulatory surveillance method is
available to permit continued approval
of the drug in animal feed. In view of
the new USDA study, it now appears that
the test results thought possibly to be
false positives may indeed have been
true positives. The Commissioner is un-
aware of any data which could reason-
ably be interpreted to show that a 30-
day feed withdrawal period, which in any
event can only be hypothesized as a
suitable withdrawal period, would be
reasonably certain to be followed in
practice. Even if a 30-day withdrawal
period were ordered, no regulatory sur-
veillance method now available would
bo sufficiently sensitive to detect viola-
tions of this requirement. The imposi-
tion of now and more stringent restric-

tions on the use of DES in feed, such
as an increased withdrawal period,
measures to avoid cross-contamination,
and similar requirements, is therefore
no longer a controlling factor in view
of the new USDA study showing that
even proper use of the drug under exist-
ing restrictions may result in violative
residues.

Neither the new USDA study no other
information available to the Commis-
sioner demonstrates that there are resi-
dues of DES in muscle tissue, which
represents the major source of meat
for the country. This raises the possi-
bility of permitting continued use of DES
in animal feed but of destroying beef
livers and kidneys from any animal so
fed. The Commissioner has concluded,
however, that there are insufficient sci-
entific data on which to base a clear
decision when DES residues will not be
found in muscle tissue. In addition, no
evidence has been submitted with the ob-
jections or is otherwise known to the
Commissioner that would permit a con-
clusion that a requirement that the liver
and kidneys of cattle fed DES must be
destroyed would be reasonably certain
to be followed in practice. The maintain-
ing of identification and records to dif-
ferentiate between animals fed DES and
animals not fed DES would be extremely
difficult. Such a control system would
require a significant change in the meth-
od of handling cattle in this country, the
complexity of which does not permit such
institution hurriedly or on the basis of
conjecture. If any such system is to be
developed, it must be the subject of
pilot programs conducted through inves-
tigational new animal drug plans that
will demonstrate its feasibility and after
further radioactive tracer studies which
show the exact time when residues in
muscle tissue are eliminated.

The new USDA study involved only
cattle, and not sheep. The informa-
tion available to the Commissioner,
however, shows that the problem of
DES residues is approximately the same
in both animals. Previous data estab-
lish roughly the same level of residue
under the same conditions of DES use
in feed. Violative residues have been
found in sheep at roughly the same
rate as in cattle. The two animals are
biologically quite similar. Accordingly,
the Commissioner concludes that there
is no basis for distinguishing between
them with respect to approval of DES
for use in feed.

Finally, the Commissioner has re-
viewed the potential environmental im-
pact of this action. It has been esti-
mated that there would be a sub-
stantial increase in animal waste and
in available nitrogen if DES were to
be withdrawn from use as an animal
growth promotant. In view of the fact
that this action permits the continued
use of DES implants pending the re-
sults of a study now in progress, as
described below, and in view of the
availability of at least one alternative
implant drug, the Commissioner is un-
able to conclude that the environmental
aspects of this problem outweigh the

clear requirements of the law. Pur-
suant to propose-1 § 6.3(c) of the pro-
posed regulations governing environ-
mental impact considerations published
in the FEDERAL REGISTER Of July 12,
1972 (37 F.R. 13636), the Commissioner
has concluded that the Federal Food,
Drug, and Cosmetic Act requires im-
mediate action on this matter without
Preparation and filing of a draft or
final environmental impact statement.
By publication of this order, the
Council on Environmental Quality and
the public are so informed.

For the foregoing reasons, therefore,
the Commissioner concludes that the
objections fail to demonstrate the ex-
istence of a genuine and substantial
issue of fact and, accordingly, a hear-
ing is denied with respect to the use
of DES in liquid and dry premixes for
feed for cattle and sheep.

This action is required under the
strict terms of sections 512(d) (1) (H)
and 512(e) (1) (B) of the act. These
provisions, which contain the so-called
Delaney Clause, require that there be
no detectable residue. The new USDA
study clearly shows residues at levels
that are in the range of current detec-
tion methodology; new detection
methodology is being developed that
would be significantly more sensitive.
Thus, under the law there is no alter-
native but to withdraw approval of the
drug, even though there is no known
Public health hazard resulting from its
use.

It should be emphasized that the
Commissioner has no reason to believe
that use of DES in animal feed repre-
sents a public health hazard. No human
harm has been demonstrated in over
17 years of use. Under the law, how-
ever, this continued use of the drug
may no longer be permitted.

The Commissioner has concluded
that withdrawal of approval of the
new animal drug applications for the
DES liquid and dry premixes should
be effective immediately. This means
that these premixes may not be manu-
factured effective as of the date of
publication of this order in the FED-

ERAL REGISTER.

In the Commissioner's judgment, al-
though withdrawal of approval is war-
ranted by the facts, the continued use
of meat from animals fed DES, of feed
already containing DES, and of premixes
already manufactured does not present a
health hazard. Approval is being with-
drawn not because there is a proof of
danger from DES, but because at this
time the new USDA study shows a lack
of clear and convincing proof that the
requirements of the law are fully satis-
fied. Accordingly, no recall or cessation
of shipment or use of existing stocks is
warranted. As long as there is no further
maufacturing of these premixes, exist-
ing supplies of feed and premixes may
be used in an orderly phaseout of the
drug. In order to place an end point on
this phase out, the Commissioner has de-
termined that all feeding of DES shall
be discontinued by January 1, 1973.
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60b) and under authority delegated to
the Commissioner (21 CFR 2.120) , the
requests for evidentiary hearings with
respect to the above-listed new animal
drug applications for DES liquid and dry
premixes for cattle and sheep are denied
and approval of the applications, includ-
ing all amendments and supplements
thereto, is hereby withdrawn. Manufac-
turing of such premixes shall stop im-
mediately, and feeding of existing sup-
plies of such premixes shall stop as soon
as existing supplies are exhausted but in
any event no later than January 1, 1973.
The Commissioner defers a ruling on
withdrawal of the above listed new
animal drug applications for DES Im-
plants for cattle and sheep, This order
shall be effective on its date of publica-
tion in the FEDERAL REGISTER (8-4-72).

Dated: July 31, 1972.
CHARLES C. EDWARDS,

Commissioner of Food and Drugs.
[FR Doc.72-12286 Filed 8-3-72;8:55 rim]

Ffizer, Inc., New York, N.Y. 10017. NADA%
Nos. 9783 and 11356.

Vineland Laboratories, Inc., Subsidiary of
Damon, Vineland. N.J. 08360. NADA No.
10964.

Hess & Clark, Division or Rhodia, Inc., Ash-
land. Ohio 44805. NADA No. 12553.

0. M. Franklin Serum Co., Denver, Colo.
80216. NADA No. 15274.

Fort Dodge Laboratories, Fort Dodge. Iowa.
50501. NADA No. 31990.

E. R. Squibb & Sons, New Brunswick, N.J.
08902. NADA No. 11365.

The new USDA study did not include
implants. Earlier testing has shown that
implants result in no detectable resi-
dues, and that there is at least a 10-fold,
and probably a 30-fold or greater, dif-
ference in the potential for such resi-
dues. Thus far, the USDA in its sampling
program has not found a single residue
resulting from implants alone, but the
significance of that fact is uncertain
because there is no information on the
amount of cattle administered DES solely
by implant and the USDA sampling has
uncovered instances in which a residue
was found in animals fed DES and im-
planted at the same time.

Use of implants represents a substan-
tially reduced total dose of DES as com-
pared with use of medicated feed. The
20 mg. per day normal dose of DES in
feed represents 3,000 mg. per head over
the customary 150 days of feeding. Dur-
ing the same period, the maximum dose
Of DES that would be expected from the
use of implants would be approximately
100 mg. per head, based upon the an-
prayed use of three 12 mg. implants for
a 60-day period, and this dose would
ordinarily be less because a smaller im-
plant is customarily used when the
animal is younger. This difference rep-
resents at least a 30-fold dosage factor,
with respect to both the possibility of
residues and any potential environmental
implant.

USDA has previously begun prepara-
tions for a radioactive tracer study us-
ing implants. The test using these radio-
active-tagged implants has just begun,
and the results will be available within
several weeks.

The Commissioner has therefore con-
cluded that it is premature to rule at
this time on the objections and requests
for a hearing with respect to DES im-
plants. A ruling on this matter will
await the results of the USDA implant
study now underway.

At the present time, the Commissioner
has no reason to believe that DES im-
plants raise a public health hazard. Thus,
while it is prudent to pursue and to re-
solve existing scientific questions about
DES implants, it is unnecessary to re-
move existing implants or to be con-
cerned about the safety of meat from
animals implanted with DES.

CONCLUSION

Therefore, pursuant to the provisions
of the Federal Food, Drug, and Cosmetic
Act (Sec, 512, 82 Stat. 343-51: 21 U.S.C.

southeast shore of Lake Ontario, approx-
imately 7 miles northeast of the city of
Oswego.

The proposed nuclear facility, desig-
nated by the applicant as Nine Mile Point
Unit 2, is designed for initial operation at
approximately 3,300 megawatts (ther-
mal) with a net electrical output of ap-
proximately 1,100 megawatts.

Any person who wishes to have his
views on the antitrust aspects of the ap-
plication presented to the Attorney Gen-
eral for consideration shall submit such
views to the Commission within sixty
(60) days after July 14, 1972.

A copy of the application is available
for public inspection at the Commission's
Public Document Room, 1717 H Street
NW., Washington, DC 20545, and at the
Oswego City Library, 120 East Second
Street, Oswego, NY 13126.

Niagara Mohawk Power Corp. has also
filed, pursuant to the National Environ-
mental Act of 1969 and the regulations
of the Commission in Appendix D to 10
CFR Part 50, a report entitled "Appli-
cant's Environmental Report—Construc-
tion Permit Stage," dated June 1972. The
report has been made available for public
inF ection at the aforementioned loca-
tions. The report, which discusses envi-
ronmental considerations related to the
proposed construction of Nine Mile Point
Unit 2, is also being made available at
the New York State Office of Planning
Services, 408 Broadway, Albany, NY
12207, and at the Central New York Re-
gional Planning and Development Board,
321 East Water Street, [Syracuse, NY
13202.

After the report has been analyzed by
the Commission's Director of Regulation
or his designee, a draft environmental
statement related to the proposed action
will be prepared by the Commission.
Upon preparation of the draft environ-
mental statement, the Commission
among other things, cause to be pub-
lished in the FEDERAL REGISTER a sum-
mary notice of availability of the draft
statement. The summary notice will re-
quest comments from Federal agencies,
State and local officials, and interested
persons on the proposed action and on
the draft statement. The summary notice
will also contain a statement to the effect
that comments will be made available
when received.

Dated at Bethesda, Md., this 6th day
of July 1972.

For the Atomic Energy Commission.
ROGER S. BOYD,

Assistant Director /or Bolting
Water Reactors, Directorate
of Licensing.

[FR Doc.72-10700 Pilled 7-13-72;8:45 am]

[Docket No, 50-135]

WALTER REED ARMY MEDICAL
CENTER

License Termination Order
The Atomic Energy Commission (the

Commission) has found that the Walter

ATOMIC ENERGY COMMISSION
[Dockets Nos. 50-399, 50-370]

DUKE POWER CO.

Notice Rescheduling Hearing

In the matter of Duke Power Co. (Wil-
liam B. McGuire Nuclear Station, Units
1 and 2) , Dockets Nos. 50-369 and 50-
370.

Notice is hereby given that the hear-
ing in the captioned proceeding previ-
ously set to reconvene on August 8, 1972,
has been rescheduled to 10 a.m. on
Wednesday, September 6, 1972, at the:
Mecklenberg County Administration Build-

ing, Commissioner's Meeting Room. Fourth
Floor. 720 East Fourth Street, Charlotte,
NC 28202.

Issued: July 31, 1972, Washington,
D.C.

ATOMIC SAFETY AND LICENS-
ING BOARD,

ROBERT M. Lazo,
Chairman.

[FR. Doc.72-12212 Filed 8-3-72;8:50 am'

[Docket No. 50-4101

NIAGARA MOHAWK POWER CORP.

Notice of Receipt of Application for
Construction Permit and Facility
License and Applicant's Environ-
mental Report; Time for Submission
of Views on Antitrust Matter

Niagara. Mohawk Power Corp., 300 Erie
Boulevard West, Syracuse, NY 13202,
pursuant to section 103 of the Atomic
Energy Act of 1954, as amended, has filed
an application dated June '1, 1972, for
authorization to construct and operate
a single cycle, forced circulation, boiling
water nuclear reactor at its site, located
in the town of Scribe., Oswego County,
N.Y. The site consists of 900 acres and
is located 300 feet due west of Nine Mile
Point Unit 1 (Docket No, 50-220) on the

DES IMPLANTS	 3
The following new animal drug ap-

plications for DES implants for cattle
and sheep were covered by the Jam 21
notice of opportunity for a hearing:
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DEPARTMENT OF HEALTH, EDUCA-
TION, AND WELFARE

Food and Drug Administration

[ 21 CFR Part 27 ]

QUALITY STANDARD FOR CANNED
CHERRIES

Proposed Revision of Blemish Limitation

Notice is given that a petition has been
filed by the National Canners Associa-
tion, 1133 20th St., NW., Washington, DC
20036, proposing that the standard of
quality for canned cherries (21 CFR
27.31) be amended by :

(1) Changing the definition of a
blemished cherry; and

(2) Increasing the aggregate area of
the blemish from -i3g inch to 31 inch in
diameter.

Grounds set forth in the petition in
support of the proposal are that: (1)
The proposed change in the definition
of a blemished unit would be consistent
with objections received to an order, pub-
lished in the FEDERAL REGISTER on Febru-
ary 23, 1971 (36 FR 3364) ruling on a
proposed cherry pie standard of quality
(21 CFR 28.2). These objections re-
quested that the A inch diameter limit
for blemished units be changed to a 32
inch diameter limit. The Commissioner
of Food and Drugs granted this request
in the FEDERAL REGISTER of June 13, 1973
(38 FR 15503).

(2) Mechanical harvesting and bulk
handling in tanks of water have replaced
the traditional hand picking and han-
dling. As a result there has been a greatly
increased problem with a mild form of
discoloration known as "tank or water
scald" which results in minor color vari-
ation but does not affect the tissues or
eating quality or the cherries.

(3) Since the present standard was
established 32 years ago, changes in cul-
tural practices have resulted in the pro-
duction of larger and softer cherries.
Presently, there are as few as 100 to 110
cherries per pound as compared to 140
to 150 per pound when the standard was
adopted. The larger, softer cherries have
aggravated the blemish problem because
they are more susceptible to blemishes
and contain a greater surface area com-
pared to the permitted area of skin dis-
coloration.

(4) Increasing the area of the blem-
ish to 9/32 inch would bring the quality
standard for canned cherries (21 Ciett
27 31) into agreement with the present
voluntary U.S. Department of Agricul-
ture standard for grades of frozen
cherries.

(5) The proposed change will insure
consumers a continued supply of canned
cherries without significantly affecting
the quality.

Therefore, pursuant to provisions of
the Federal Food, Drug. and Cosmetic
Act (secs. 401, 701, 52 Stat. 1046, 1055
as amended by 70 Stat. 919 and 72 Stat.
948; 21 U.S.C. 341, 371) and under au-
thority delegated to the Commissioner of
Food and Drugs, it is proposed that Part
27 be amended in g 27.31 by revising
paragraph (a) (5) to read as follows:

§ 27.31 Canned cherries; quality; label
statement of substandard quality.

(a) • • •
(5) Not more than 15 percent by count

of the chenies di the container are blem-
ished with scab, hail injury, discolora-
tion; scar tissue or other abnormality. A
cherry showing skin discoloration (other
than scald) having an aggregate area
exceeding that of a circle 9/32 inch in
diameter is considered to be blemished.
A cherry showing discoloration of any
area but extending into the fruit tissue
is also considered to he blemished.

•
Interested persons may, on or before

September 17, 1973 file with the Hearing
Clerk, Department of Health, Education,
and Welfare, Room 6-88, 5600 Fishers
Lane, Rockville, MD 20852, written com-
ments (preferably in quintuplicate) re-
garding this proposal. Comments may be
accompanied by a memorandum or brief
in support thereof. Received comments
may be seen in the above office during
working hours, Monday through Friday.

Dated: June 20, 1973.

VIRGIL 0. WODICKA.
Director, Bureau of Foods.

I FR Doc.73 -14749 FUed 7-18-73;8:45 am

[ 21 CFR Part 135 ]

COMPOUNDS USED IN FOOD-PRODUCING
ANIMALS

Procedures for Determining Acceptability
of Assay Methods Used for Assuring the
Absence of Residues in Edible Products
of Such Animals

The Federal Food, Drug, and Cosmetic
Act requires that compounds admin-
istered to animals as food additives, color
additives, or animal drugs be shown to be
safe for use. The term "safe" refers to
the health of man or animal under sec-
tion 201(u) of the act. In evaluating the
safety of such compounds used in food-
producing animals, consideration must
be given to the safety of possible residues
in the products of those animals which
are a source of food for man. When there
is insufficient evidence to establish that a
fmite or negligible residue of the com-
pound is safe in human food, or when
the anticancer clauses contained in sec-
tions 409(c) (3) (A), 512(d) (1) (H), and
706(b) (5) (B) of the act are applicable,
a zero tolerance (no residue) must be
required. (Under the provisions of the
anticancer clauses no compound may be
administered to animals which are raised
for food production if such compound
has been shown to induce cancer when
ingested by man or animal, unless such
compound will not adversely affect the
animal and no residues, as determined
by methods of analysis prescribed or ap-
proved by the Secretary, are found in
the edible products of such animals
under conditions of use specified in label-
ing and reasonably certain to be followed
in practice. A decision is then required as
to whether a practicable method exists
to determine the absence of such resi-
dues in food, under sections 409 (b) (2)

(D), 512(b) (7), and 706(b) (5) (A) (iv)
of the act.

The Commissioner of Food and Drugs
has determined that it would be in the
public interest to set forth the principles
involved in application of these safety
provisions of the law with respect to the
adequacy of the sensitivity of the re-
quired regulatory assay method for mon-
itoring compounds which may be admin-
istered to food-producing animals, but
for which no residue is permitted in hu-
man food. Therefore, a new regulation
is proposed to establish the minimum
standards for determining the accept-
ability of assay methods used to assure
the absence of residues in edible products
of such animals. These proposed regula-
tions do not apply to drugs for which a
finite or negligible residue is established
as safe for human food.

The proposed new regulation will ap-
ply to two classes of compounds admin-
istered to food-producing animals: (1)
Exogenous compounds, defined as those
compounds which are not produced by
the normal animal and are not required
for normal animal body function (e.g.,
diethylstilbestrol) , and (2) Endogenous
compounds, defined as those compounds
which are present in and produced by
the normal animal and are not required
from an exogenous source (e.g.,
estradiol).

In evaluation of the safety of com-
pounds of both dames the initial testing
must involve detailed metabolism stud-
ies in the target species. Radiotracer
studies are usually the method of choice.
The purpose of these studies will be to
icientify the metabolites of the corn-
keema, :Jain qualitatively and quanti-
tatively, and the concentrations of the
compound and its metabolites in specific
tissues ("tissues" include milk and eggs,
if applicable). Another aspect of these
studies will be the determination of the
effect of the administration of the com-
pound on tissue levels of related endog-
enous compounds.

For acceptable studies, it is necessary
to follow the degradation of the com-
pound and/or its metabolites after
slaughter and during the period that
the edible tissue would normally be held
under storage conditions as well as to
determine the impact of cooking at ap-
propriate temperatures on the com-
pounds in question.

EXOGENOUS COMPOUNDS

Determination as to whether an exog-
enous compound and/or its metabolites
will require carcinogenicity testing will
be based on the results of the metabolism
studies, standard toxicity testing. struc-
tural relationships of the compound and
or its metabolites to known carcinogens,
modes of physiological actions and inter-
actions, and the intended use pattern of
the compound. Tests for carcinogenicity
will be routinely required for any new
compound for which a priori knowledge
is incomplete and which is intended to
be used for disease prophylaxis and, or
production purposes (e.g., increased rate
of weight gain, estrus synchronization,
etc.) .
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If it Ls determined ,that tests for car-
cinogenicity are not required, or if the
results of such tests are negative, con-
sideration leading to approval will be
based on standard toxicological proce-
dures. These procedures will include, in
addition to subacute studies in a mini-
mum of two species, such studies as
multi-generation reproduction studies,
teratologicel and any other special
studies which may be indicated from the
nature of the biological action of the
compound, including life-time studies.
These studies will involve collecting data
from appropriately designed dose-re-
sponse experiments that demonstrate a
maximum "no harmful effect level" as
well as a minimum "harmful effect level"
in appropriate animal species.

Where a residue is permitted as safe in
human food (either as a finite tolerance
level or as a negligible residue of less
than a specified level) , the sensitivity of
the assay method will be required to meet
the specified level, and the other provi-
sions of this proposed new regulation
relating to the required sensitivity of the
method will be inapplicable. Where no
residue (zero tolerance) Is permitted, the
provisions of this proposed new regula-
tion are fully applicable.

Under the proposed new regulation the
dose-response slope estimated from the
toxicological experiments will be used to
extrapolate to the required level of
sensitivity of the method using appro-
priate confidence interval techniques in
accordance with the concepts underlying
the Mantel-Bryan procedure discussed
below. Where such extrapolation is not
scientifically appropriate, e.g., if no dose-
response slope can be estimated from the
data, other conservative methods will be
invoked to determine an appropriate
safety margin based on a thorough
evaluation of the quality of the experi-
ments, their rigor as predictive tests and
the nature and significance of the ob-
served biological effects.

Where tests for carcinogenicity are re-
quired for a compound there are two
basic objectives of the tests. The first is
to determine whether or not the com-
pound and/or its metabolites is a car-
cinogen. The second is to determine the
relative potency of the compound and/or
its metabolites with respect to both its
carcinogenic and its noncarcinogenic but
toxic effects, through appropriate oral
dose-response experiments. Test systems
will be selected which maximize sensi-
tivity to detect a minimal dose which in-
duces a carcinogenic effect. These sys-
tems will include a sufficiently stable
control population to avoid false-positive
indications of carcinogenesis.

There is a general lack of agreement
within the scientific community regard-
ing appropriate protocols for determin-
ing the dose-response relationship of
carcinogenic compounds. Until they are
revised, the guidelines for protocols set
out by the Food and Drug Administra-
tion Advisory Committee on Protocols
for Safety Evaluation: Panel on Car-
cinogenesis Report on Cancer Testing in
the Safety Evaluation of Food Additives

and Pesticides (Toxicology and Applied
Pharmacology Vol. 20, pp 419-438, 1971)
will be followed by the Food and Drug
Administration.

If the results of the test for carcino-
genicity establish that the compound or
its metabolites will induce cancer in test
animals, the required sensitivity of the
regulatory assay method will be deter-
mined based on the Mantel-Bryan pro-
cedure described in the article entitled
"Safety" Testing of Carcinogenic Agents
(Journal of the National Cancer Insti-
tute, Vol. 27, pp 455-470, 1961) . However,
rather than assuming a dose-response
relationship with a slope of one, as sug-
gested in the reference, experimental
data obtained from the carcinogenicity
studies will be used to obtain a statistical
estimate of the slope of the dose-response
relationship. The lower 90 percent con-
fidence limit of the estimated slope will
be used for extrapolation to the required
level of sensitivity of the regulatory assay
method. If the data indicate that some
linearizing transformation other than
the probit-log transformation used in the
modified Mantel-Bryan procedure better
describes the observed response and has
a biological rationale, then this other
linearizing transformation may be used
for such extrapolation. Examples of the
application of this technique are given
in the above reference.

Absolute safety can never be conclu-
sively demonstrated experimentally, The
level defined by the Mantel-Bryan pro-
cedure is an arbitrary but conservative
level of maximum exposure resulting in a
minimal probability of risk to an individ-
ual (e.g., 1/100,000,000), under those ex-
posure conditions of the basic animal
studies. Such test conditions generally
involve continuous daily lifetime ex-
posure to the compound in question. In
contrast, many types of foods are con-
sumed only intermittently, e.g., turkey or
broiler kidneys, and therefore any drug
residues contained in such foods will be
consumed only intermittently. If the
same procedure was used to determine
the level of exposure for turkey kidneys
as was used to determine the level of ex-
posure for foods consumed more fre-
quently, such as beef muscle, the popula-
tion would not be equally protected in
both situations. Consequently, it will be
necessary to adjust the procedure for
establishing the exposure level to account
for usual as well as specific human con-
sumption patterns. Any such adjustments
initially will be made on a conservative
basis. These adjustments will take into
consideration the consumption expected
by those who consume the greatest
amounts of food, not the average con-
sumption of the food. More definitive in-
formation is being complied on food con-
sumption patterns by the Food and Drug
Administration, and this information will
be used to arrive at more refined adjust-
ments aslt becomes available.

It will also be necessary to modify the
procedure for establishing the exposure
level to account for drug usage, patterns,
e.g., the administration of a drug in the
treatment of diseased animals. As with

consumption patterns, justified modifica-
tions will be made on a conservative
basis. If a disease has a maximum in-
cidence of 10 percent, then no more than
10 percent of the marketed animals
would have been treated with the drug.
Under these conditions, the probability
of continuous daily exposure for an in-
dividual consumer could be very con-
servatively estimated as 0.10. In this
situation, the true probability of risk for
the individual consumer would then
equal the probability of individual risk
under conditions of continuous daily ex-
posure to the drug multiplied by the
probability of an individual actually ex-
periencing continuous daily exposure to
the drug. If a true exposure of 1/100,000,-
000 were deemed acceptable for an in-
dividual on the basis of risk-benefit con-
siderations, this value could be held con-
stant by assuming a continuous exposure
risk of 1/10,000,000 (1/100,000,000=1/
10,000,000 X 0.10) in the estimate of the
Mantel-Bryan level. The true individual
consumer risk would remain at 1/100,-
000,000 since the consumer is only inter-
mittently exposed to residues of the com-
pound in food.

The maximum level of exposure as
estimated above, after standard adjust-
ment for the differences between daily
food intake per unit of body weight of
the laboratory animal as compared with
man, will be the required sensitivity of
the assay method for a compound. In
the event that both non-carcinogenic
harmful effects and carcinogenic effects
are observed during testing, the lowest
level for the regulatory assay sensitivity
as determined for the different effects
will be adopted.

Withdrawal or post-medication pe-
riods for exogenous compounds shall be
based on data obtained from tissue deple-
tion studies. The compound must be ad-
ministered to test animals for a sufficient
time for concentration equilibrium to
be achieved. On the basis of the developed
assay and/or other suitable methods, a
determination must be mad" as to the
time when tissue levels of the parent
compound and/or its metabolites and/
or any affected endogenous compounds
are below the required level of sensitivity
for the regulatory assay method. -

The withdrawal period shall be the
longer of : (1) The number of days for
tissue levels to be depleted to less than
the maximum level of exposure extrap-
olated by the modified Mantel-Bryan
procedure plus a safety factor to account
for animal to animal variation (as deter-
mined by appropriate confidence interval
techniques) or (2) the number of days
for any affected endogenous compound
to return to normal levels plus a safety
factor to account for animal to animal
variation. (The normal level of the
affeceed endogenous compound will be es-
tablished as described below for endoge-
nous compounds.) For example, if excre-
tion data indicate that the average de-
pletion time for an exogenous compound
is '12 hours with a safety factor of 27
hours, the withdrawal period becomes
(72 hours + 27 hours) -: 24 hours or, after
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rounding upward, 5 days. Current live-
stock management techniques mast be
considered in establishing the withdrawal
period and may necessitate the lengthen-
ing of this period.

The provisions of the proposed new
regulation govern the required level of
sensitivity of the regulatory assaY,
method for those compounds for which
a zero tolerance (no residue) is estab-
lished. If a regulatory assay method of
lower sensitivity is later developed and
validated, however, the Commissioner
will adopt that more sensitive method
and publish it in the FEDERAL Recisere,
even though its development was not re-
quired under the law.

ENDOGENOUS COMPOUNDS

It is proposed that animals shown to
contain tissue levels of endogenous com-
pounds above the normal due to the ad-
ministration of such compounds will not
be permitted to be marketed for human
consumption_ Thus, neither tests for
carcinogenicity nor standard toxicity
testing will be required for endogenous
compounds.

Naturally occurring (background) tis-
sue levels of endogenous compounds
and/or their metabolites and/or other
related endogenous compounds in the
target species must be determined in
studtes designed to show the effect of
geographical location, stage of estrus,
age, etc., on name' animals receiving no
external source of the endogenous com-
pound. The tissue distribution of the
levels of the compound and/or its me-
tabolites and/or other related endoge-
nous compounds will be estimated from
these studies. This distribution will be
used to establish the required sensitivity
of the regulatory assay method. The re-
quired sensitivity will be that level of the
tissue distribution which is exceeded by
only one percent of the normal animals.
Tissue samples from animals at slaughter
will be considered suspect if a level is
found above normal background. For ex-
ample, if 99.0 percent of background
tissue levels for a parent endogenous
compound and/or its metabolites and/or
other related endogenous compounds are
below 16 ppt., then a tissue level greater
than 16 ppt shall be considered suspect.
The final determination with respect to
regulatory action will be based on a field
investigation to determine if the ob-
served value was due to a misuse of the
compound or if it was due to normal bio-
logical variability.

Withdrawal periods following the last
dosage for endogenous compounds shall
be established based on the time required
for the level of the parent compound
and/or its metabolites and/or other
related endogenous compounds in the
tissue to return to the median back-
ground level of contemporary controls.
The maximum approvable level of the
compound shall be administered to tar-
get animals for a period of time suffi-
cient to establish eeuilibrium in tissues.
The number of days required for tissue
levels of any affected endogenous com-
pounds to return to the median back-

ground level plus a safety factor to ac-
count for animal to animal variation (as
determined by appropriate confidence
interval techniques) shall be used to
establish the required withdrawal pe-
riod. Current livestock management
techniques must be considered in estab-
lishing the withdrawal period and may
necessitate the lengthening of this
Period.

ASSAY EVALUATION CRITERIA

Prior to approval, the accuracy and
reliability of the regulatory assay must
be determined by validation of the
method in appropriate Food and Drug
Administration laboratories and other
laboratories. The objectives of the vali-
dation will be to determine the feasibil-
ity, specificity, accuracy, and precision
of the method (including a determina-
tion of the amounts recovered as well as
an estimation of the variation associated
with the recovered amounts).

Prior to submission of a method for
evaluation and subsequent validation, it
is recommended that the method be re-
viewed and tested, both qualitatively and
quantitatively, by independent labora-
tories. This evaluation should fulfill the
objectives of the validation as listed
above.

The required sensitivity of the regula-
tory assay method as previously defined
will be the regulatory action level and
will be published in the FEDERAL REGIS-
TER. Since any "positive" finding reported
at a level lower than the published level
of sensitivity may actually be a false
positive, regulatory action will be taken
only at or above the published level. This
is necessary in order to assure that a.
residue is in fact a true positive. In the
past the lack of such a procedure has led
to finding violative samples in one
laboratory which could not be confirmed
in a second laboratory.

The assay method will be published or
referenced in the FEDERAL REGISTER and
will include a definition of the response
criteria unique for each method which
represents a reliable positive finding
based on the validation studies. The
criteria will take into account adjust-
ments based on the accuracy and pre-
cision of the method. If the method is
not specific for the identification of the
compound or there are reasons to sus-
pect the occurrence of false positives due
to interference, a practical confirmatory
test must be provided which will identify
the residue at the level of sensitivity
required.

In summary, the development and
validation of a regulatory assay method
for monitoring purposes must consider
the following criteria:

1. The method must be capable of re-
producibly extracting, at the required
level of sensitivity, the significant com-
pounds from target tissues obtained from
treated animals as well as from tissues
containing known added amounts of the
compounds.

2. The method must be capable of
measuring residues with a sufficient de-

gree of specificity, precision, and ac-
curacy to preclude the occurrence of
false negatives or false positives.
• 3. The equipment, reagents and com-
pounds used in the assay must be com-
mercially available. Any required spe-
cialization in terms of equipment or per-
sonnel must be consistent with that nor-
mally available in a modern well-
equipped analytical control laboratory.

4. The time required for completion of
the assay must not be so excessive as to
delay regulatory action, when necessary.

5. The assay must offer minimal haz-
ard in the laboratory.

It is proposed that the requirements
contained in this regulation will be ap-
plicable to all NADA's and supplemental
NADA's approved by the Food and Drug
Administration after the effective date
of the new regulation. In determining
the applicability of the provisions of the
regulation to already-existing new ani-
mal drug approvals, the Commissioner
will first determine those drugs for which
a zero residue requirement now exists
but for which a finite or negligible
residue should instead be permitted.
The Commissioe er recognizes that
many of these zero tolerances were
established several years ago, at a
time when detection methodology was
substantially less sensitive and the
available toxicology information was not
as extensive. For some of these zero
tolerances, it may now be possible and
consistent with protection of the public
health, to establish a finite or negligible
residue. Where a finite or negligible resi-
due is established on the basis of ade-
quate safety data, the provisions of the
new regulation will not be applicable.

Where a zero tolerance is deemed
necessary, either because of a determina-
tion of carcinogenicity or because the
compound is a suspect carcinogen or is
otherwise sufficiently toxic that a deter-
mination of a safe level of residue in hu-
man food cannot be made at this time,
the provisions of the new regulation will
be applicable. The Commissioner rec-
ognizes that these new requirements
cannot be imposed immediately. Accord-
ingly, a determination will be made with
respect to each drug as to a reasonable
amount of time within which compli-
ance will be permitted. In those in-
stances in which the Commissioner con-
cludes that a health hazard may exist.
or where there is a failure to undertake
the requisitie studies, the Commissioner
will proceed immediately to withdraw
approval of the drug. Hence, the above
approach will permit a reasonable tran-
sition to the new requirements without
compromising the public health or dis-
rupting the use of drugs for which there
is no known health hazard.

Therefore, pursuant to provisions of
the Federal Food, Drug, and Cosmetic
Act (secs. 402, 403, 409, 512, 701(a), 706,
52 Stat. 1046-1048, 1055, 72 Stat. 1785-
1788 as amended, 74 Stat. 399-404, 82
Stat. 343-351; U.S.C. 342, 343, 348, 706,
360b, 371(a), 376), and under authority
delegated to the Commissioner (21 CFR
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2.120), it is proposed that Part 135 be
amended by adding the following new
section:

§ 135.38 Compounds used in food-
pi calming animals; procedures for
determining the acceptability of
assay methods used for assuring the
absence of residues in edible prod-
net11 of such animals.

(a) The act provides that feed and
drugs intended for animals shall be safe,
that food produced from animals shall
be safe, and that any compound admin-
istered to a food-producing animal
which is found to induce cancer when in-
gested by man or animal is prohibited
from the food supply, unless it can be
determined by methods of examination
prescribed or approved by the Secretary
by regulation, that no residues of any
such compound are found in the food
produced from such animals under con-
ditions of use reasonably certain to be
followed in practice. Petitions for use of
a compound in food-producing animals
shall include data for determining the
absence of residues of any unsafe coin-
pounds in the food produced from such
animals. The provisions of this section
shall determine the required level of sen-
sitivity of the regulatory assay method
for any compound for which the Com-
missioner of Food and Drugs has estab-
lished a zero tolerance (no residue) in
food.

(b) Exogenous compounds, defined as
those compounds which are not produced
by the normal animal and are not re-
quired for normal animal body function,
are subject to the following require-
ments:

(1) Metabolism studies shall be con-
ducted in the target species to identify
and quantify metabolites of the par-
ent compound and the concentrations of
the compound and its metabolites in
specific tissues ("tissues" to include milk
and eggs. if applicable) . The effect of
the exogenous compound on tissue levels
of related endogenous compounds also
shall be determined.

(2) Degradation of the compound
and/or its metabolites during the period
of time after slaughter that edible tis-
sue would normally be held under stor-
age conditions and the impact of cooking
on the compound and/or its metabolites
in question shall be determined.

(3) Determination of whether an ex-
ogenous compound and/or its metabolites
shall be subjected to appropriate test-
ing for carcinogenicity will be based on
the results of the metabolism studies,
standard toxicity testing, structural re-
lationships of the compound and/or its
metabolites to known carcinogens, modes
of physiological actions and interactions,
and the intended use patterns of the
compounds.

(4) If it is determined that carcino-
genicity tests are not required or if the
results of carcinogenic testing are nega-
tive, consideration for approval shall be
based on standard toxicological proce-
dures. These procedures shall include in
addition to subacute studies in a mini-

mum of two species, such studies as a
multi-generation reproduction studies,
teratology and any other special studies
which may be indicated from the nature
of the biological action of the compound,
including lifetime studies, These studies
shall involve collection of data from ap

-propriately designed dose-response ex-
periments that demonstrate a "maxi-
mum no harmful effect level" as well as
a "minimum harmful effect level" in ap-
propriate animal species.

(i) Where a finite or negligible residue
of the parent compound and/or its
metabolites is determined to be safe in
food, the required level of sensitivity of
the regulatory assay method will be the
level of the tolerance published in the
FEDERAL REGISTER and the remaining
provisions of this paragraph shall be
inapplicable.

(ii) Where no residue of the compound
and/or its metabolites is determined to
be safe in food, the dose-response slope
estimated from the toxicological experi-
ments will be used to extrapolate to the
required level of sensitivity of the method
using appropriate confidence interval
techniques in accordance with the con-
cepts underlying the Mantel-Bryan pro-
cedure described in paragraph (b) (6) of
this section. Where such extrapolation is
not scientifically appropriate, e.g., if no
dose-response slope can be estimated
from the data, other conservative meth-
ods shall be invoked to determine an ap-
propriate safety margin based on a thor-
ough evaluation of the quality of the ex-
periments, their rigor as predictive tests
and the nature and significance of the
observed biological effects.

(5) If it is determined that testing for
carcinogenicity is required, test proce-
dures shall be used which maximize
sensitivity to detect a minimal dose which
induces a carcinogenic effect and with a
sufficiently stable control population to
avoid false positive indications of car-
cinogenesis. Appropriate dose-response
experiments shall be conducted to (i)
clearly establish whether or not the
compound and/or its metabolites are car-
cinogens, and (ii) determine the relative
potency of the compound and/or its
metabolites with respect to both its car-
cinogenic and its other toxic effects.

(6) If it is determined that the com-
pound is carcinogenic, the required sensi-
tivity of the regulatory assay method
shall be established according to a mod-
ification of the Mantel-Bryan procedure.
(Mantel, N. and W. R. Bryan, "Safety"
Testing of Carcinogenic Agents, Journal
of the National Cancer Institute, Vol. 27,
pp. 455-470, 1961) e This modification
shall consist of using the lower 90 percent
confidence limit of the experimentally
determined dose-response slope from the
carcinogenicity studies for extrapolation
to a maximum exposure level with ap-

Copies may be obtained from: Director,
Division of Nutritional Sciences (VM-I00),
Bureau of Veterinary Medicine, Food and
Drug Administration, 5800 Fishers Lane,
Rockville, MD 20852.

propriate adjustments to account for
drug usage and human consumption pat-
terns and for the differences between
daily food intake per unit of body weight
of the laboratory animal and of man.
(i) If the data indicate that some linear-
izing transformation other than the
probit-log transformation used in the
modified Mantel-Bryan procedure better
describes the observed response and has
a biological rationale, then this other
linearizing transformation will be used
for the extrapolation. (ii) In the event
that both significant noncarcinogenic
harmful effects and carcinogenic effects
are observed during testing, the lowest
level for the regulatory assay sensitivity
as determined for the different effects
shall be adopted.

(7) The sensitivity of the regulatory
assay method as defined above, the
method, and a definition of the criteria
-used to establish a reliable positive find-
ing shall be published in the FEDERAL
REGISTER.

(8) The withdrawal period for the
compound shall be based, using the regu-
latory assay method and/or other suit-
able methods, on the time required after
the last dosage for tissue levels of the
parent compound and/or its metabolites
and/or any affected endogenous com-
pounds to fall below the required regula-
tory assay sensitivity.

(9) The withdrawal period shall be the
longer of either (i) the number of days
required for tissue levels to be depleted
to less than the maximum exposure level
plus a safety factor to account for ani-
mal to animal variation as determined by
appropriate confidence interval tech-
niques or (ii) the number of days required
for any affected endogenous compound
to return to a normal level plus a safety
factor to account for animal to animal
variation. Current livestock manage-
ment techniques may justify a longer
withdrawal period. The normal level of
any affected endogenous compound shall
be established as described in paragraph
(c) of this section.

(10) Based on tissue depletion studies
and animal management practices, con-
ditions of use that are reasonably certain
to be followed in practice shall be speci-
fied for the compounds so that, if fol-
lowed, they assure that no residue shall
occur in food produced from treated
animals.

(11) Notwithstanding a determination
pursuant to this paragraph of the re-
quired level of sensitivity of the regula-
WI'S, assay method, if a regulatory assay
method of lower sensitivity is later de-
veloped and validated the Commissioner
will adopt that more sensitive method
and publish it in the FEDERAL REGISTER

even though its development was not
required.

(c) Endogenous compounds, defined
as those compounds which are present in
and are produced by the normal animal
and are not required from an external
source, are subject to the following
requirements:
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(1) Metabolism studies shall be con-
ducted in the target species to identify
and quantify the metabolites of the par-
ent compound and the concentrations of
the compound and its metabolites in spe-
cific tissues ("tissues" include milk and
eggs, if applicable). The effect of the
endogenous compound on tissue levels
of related endogenous compounds also
shall be determined.

(2) Degradation of the compound
and/or its metabolites during the period
of time after slaughter that the edible
tissue would normally be held under stor-
age conditions and the impact of cook-
ing on the compounds and/or its metabo-
lites in question shall be determined.

(3) Animals containing tissue levels of
endogenous compounds above the normal
due to the administration of endogenous
compounds may not be marketed for hu-
man consumption. Thus, neither tests
for carcinogenicity nor standard toxicity
testing shall be required for endogenous
compounds.

(4) The naturally occurring or back-
ground tissue levels of endogenous com-
pounds and/or their metabolites and/or
other related endogenous compounds in
the target species shall be determined in
studies designed to show the effect of
geographical location, stage of estrus,
age, etc., on normal animals receiving no
external source of the endogenous com-
pound. The tissue distribution will be
used to establish the required sensitivity
of the regulatory assay method. The re-
quired sensitivity of the regulatory assay
method will be that value of the distri-
bution which is exceeded by only one per-•
cent of the normal animals.

(5) The sensitivity of the regulatory
assay method as defined above, the
method, and a definition of the criteria
used to establish a reliable positive find-
ing shall be published in the FEDERAL
REGISTER.

(6) The withdrawal period for the
compound shall be based using the regu-
latory assay method and/or other suit-
able methods, on the time required after
the last dosage for the tissue levels of the
parent compound and /or its metabolites
and or any affected other related endog-
enous compounds to return to the me-
dian background level of contemporary
controls. The withdrawal period shall be
the number of days required for tissue
levels of any affected endogenous com-
pounds to return to the median back-
ground level plus a safety factor to ac-
count for animal to animal variation as
determined by appropriate confidence in
terval techniques. Current livestock
management techniques may justify a
longer withdrawal period.

(7) The characteristics of the distri-
bution of tissue levels of the compound
normally found in animals not exposed
to external sources of the compound and
the specified conditions of use shall be
published in the FEDERAL REGISTER as
part of the approval of any endogenous
drug compound.

(8) Based on tissue depletion studies
and animal management practices, a
withdrawal period and conditions of use

that are reasonably certain to be fol-
lowed in practice shall be specified for
the compound so that, if followed, they
assure that no residue shall occur in
excess of the established normal level
in food from untreated animals.

(d) Prior to approval, the adequacy
of the regulatory assay method shall be
determined by validation of the method
in appropriate Food and Drug Admin-
istration laboratories and other labora-
tories. The validation shall determine
the feasibility, specificity, accuracy, and
precision of the method. This validation
of an assay method used for regulatory
purposes shall be based on the following
criteria:

(1) The method shall be capable of
reproducibly extracting, at the required
level of sensitivity, the significant com-
pounds from target tissues obtained from
treated animals, as well as from tissues
containing known added amounts of the
compounds.

(2) The method shall be capable of
measuring residues with a sufficient de-
gree of specificity, precision, and accu-
racy to preclude the occurrence of false
negatives or false positives.

(3) The equipment, reagents and com-
pounds used in the assay shall be com-
mercially available. Any required special-
ization in terms of equipment or per-
sonnel shall be consistent with that
normally available in a modern well-
equipped analytical control laboratory.

(4) The time required for completion
of the assay shall not be so excessive as
to delay regulatory action.

(5) The assay shall offer minimal haz-
ard in the laboratory.

(e) After publication -in the FEDERAL
REGISTER of an assay method in accord-
ance with paragraphs (ta through (d)
of this section, compliance shall be de-
termined as follows:

(1) Samples of the food produced from
appropriate animals will be routinely
collected and evaluated using the regula-
tory assay method(s).

(2) Any sample subject to paragraph
(b) of this section yielding a residue of
the compound at or above the published
level of sensitivity of the method will be
liable to regulatory action.

(3) Any sample subject to paragraph
(c) of this section yielding a residue of
the compound at or above the published
level of sensitivity of the method will be
subject to investigation. Any such resi-
due which is determined to be the result
of improper use of the compound will be
liable to regulatory action.

(4) No regulatory action may be based
on the measurement of a value which
is below the established level of sensitiv-
ity of the approved regulatory assay
method(s) as published in the FEDERAL
REGISTER.

(f) The provisions of this section shall
be applicable to all new animal drug
applications, including supplements, ap-
proved by the Food and Drug Adminis-
tration subsequent to the effective date
of the final regulation, except that sup-
plemental applications meeting the re-
quirements of § 135.13a(d) or that in the

opinion of the Commissioner otherwise
protect the public health will be per-
mitted to be put into effect in accord.:
ance with § 135.13a(e) through (k).

(g) The provisions of this section shall
be applicable to existing approvals of
new animal drugs in accordance with the
following priorities:

(1) The Commissioner will review
existing zero tolerances (no residues) to
determine whether the drugs involved
should be the subject of finite or negli-
gible residues. Those drugs for which
finite or negligible residues are estab-
lished are not subject to the provisions
of paragraphs (b) or (c) of this section.

(2) Those drugs for which the Com-
missioner has determined the appropri-
ateness of a zero tolerance (no residue)
will be the subject of a notice published
in the FEDERAL REGISTER or a letter to
every holder of a new animal drug appli-
cation establishing a time within which
the provisions of this section shall be
satisfied. Notices already published in
the FEDERAL REGISTER and letters already
sent by the Food and Drug Administra-
tion requiring additional studies and/or
a more sensitive regulatory assay method
for a drug subject to a zero tolerance
shall remain in effect, and the provisions
of this section shall be used in determin-
ing compliance with the requirements of
the act pursuant to those notices and
letters. The Commissioner will immedi-
ately proceed to withdraw approval of
any drug on the basis of data or infor-
mation indicating a health hazard or
a failure to undertake studies necessary
to comply with the provisions of this
section.

Interested persons may, on or before
September 17, 1973, file with the Hear-
ing Clerk, Department of Health, Edu-
cation, and Welfare, Room 6-88, 5600
Fishers Lane, Rockville, MD 20852, writ-
ten comments (preferably in quintupli-
-cate) regarding this proposal. Comments
may be accompanied by a memorandum
or brief in support thereof. Received
comments may be viewed in the above
office during working hours, Monday
through Friday.

Dated: July 13, 1973.

A. M. SCHMIDT,
Commissioner of Food and Drugs.

(FR Doc.73-14746 Filed 7-18-73;8:45 am]

Social Security Administration

[ 20 CFR Part 405 ]
[Reg. No. 5]

FEDERAL HEALTH INSURANCE FOR THE
AGED AND DISABLED

Payment for Services of Physicians in
Teaching Hospitals, for Physician Costs
to Hospitals and Medical Schools, and
for Volunteer Services
Notice is hereby given, pursuant to

the Administrative Procedure Act (5
U.S.C. 552 et seq.) that the amended reg-
ulations set forth In tentative form below
are proposed by the Acting Commissioner
of Social Security, with the approval of
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TIle 21-Food and Drup 
CHAPTER I-FOOD AND DRUG ADMINIS

TRATION. DEPARTMENT OF HEALTH. 
EDUCATION. AND WELFARE 

SUBCHAPTER A-GENERAL 

SUBCHAPTER E-ANIMAL IHIUUS. FEEDS, AND 
AELATED PRODUCTS 

IDocket No. 77N-QQ261 

CHEMICAL COMPOUNDS IN FOOD
PRODUCING ANIMALS 

Criteria and Procedures for Evaluating As
says for Carcinogehl" Residues in Edible 
Products of Animals 

The Food and Drug Administration 
(FDA) Is establishing procedures and 
minimum criteria. to ensure the absence 
of carcinogen!(: residues In edible prod
ucts derived from food-producing ani
mals that are admln1stered drugs. food 
addltlves, or color additives. These regu
lations set forth belOW provide an opera
tional deftn.1tlon of the no-resIdue re
quJrement of the so-called "DES proviso" 
to the anticancer claU8e8. sections 409(c) 
(3) (A). 512(d) (1) (H). and 'l08(b) (5) 
(B). of the Federal Food, Drug. and Cos
metic Act (21 U.s.C. 348(c) (3) (A), 380b 
(d) (1){H) , and 3'l6(b)(5) (B) ). The 
regulatiODs &lao estabUsh criteria for 
acceptance of usay methods and pro
cedures for eatabUshlng suitable post
adm1ntstratfon withdrawal perioda to 
prevent the occurrence of carcinogenIc 
residues In edIble products. The reguIa~ 
tlons sbal1 become effectIve on March 
21.197'1. 

Prior to July 19. 19'13, FDA had ap
plled the provIaD to the anticancer 
clauses of the act on a CMe-by-C8I!e basts, 
without publ18hed criteria. The Commls
Bioner of Food and Drugs concluded that 
it was appropriate and necessary to 
estabIfsh such criteria and procedures 
for their appllcation through rule mak
ing In order to permit publlc dlsqusslon 
of the scIentfflc, legal, and polley lMues 
Involved. Accordingly. the CommissIoner 
issued the8e regulations M a lJl'OP(l8a1, 
publlshed In the PcnERAL REcmnn of 
July 19. 1973 (38 m 19226). and af
forded 60 days for publlc comment. 

Forty-six conunents on the proposal 
were received. These were submItted by 
scientists o.mI1ated with consumer groups, 
tmlversitles. sclentl1lc societies. state and 
Federal agenCies, trade assoelatlom. and 
affected manufll.Cturers. and Borne from 
nonamIInted individuals. Many comments 
revenled sharp divergence of opinlon con
cemlng FDA's interpretation of the p~ 
viso to the anticancer clauses of the act. 
For this reason, the Commissioner has 
set forth, lnltlally. the legal and scientif
ic rationale for these final regulations. 
Speclfic comments are desc1'lbed and dis
cussed later in the preamble In COJUlec
tIon with the provisions of the regllla
tions to which they relate. 

I. lNTttODUCT!ON 

A. STATU"rORY BACKGROUND 

Section 409 of the Federal Food. Drug, 
and Cosmetic Act establishes criteria and 
prescribes protedure& tor the approval 
of food additives tha.t have been sho{im 

RULES AND REGULATIONS 

to be safe. AlJ enacted In 1958, the anti
cancer (or so-called Delaney) clauae of 
section 409 flatly proscribed the approval 
of any addlt.lve that MJs found to Induce 
cancer when ingested by man or an1mal, 
or if it is found. after tests whiCh are ap
propriate for the evaluation of the safety 
of food nddltlves, to induce cancer in 
man or animal • • •. " As applied to addi
tives added directly to human food, this 
language has remained unchanged. Ac
cordingly. as a legal matter. section 409 
precludes a finding by FDA that a direct 
food additive that has been shown to 
ca.use cancer 1D laboratory animals (or, 
of course. in man) can be safely added 
to food, in any amount. for any purpose. 
Section 'l06 of the act !Simllarly prohiblts 
the approval of any carcinogenic color 
addltive. 

'!'he use of chemlcal compounds as ad
ditives to the feed of an1mals or as ani
mal drugs has posed more com.plez prob
lems. The act requires that compounds 
administered to anImals as food addi
tIves, color additives, or animal drup be 
shown to be safe for uso. under section 
201(u) of the act (21 U.s.C. 321(u» , the 
term "safe" clearly embraces the health 
of man, as well as the health of the ani
mals to wbJch SUch compounds are given. 
Thus. In evaluating the safety com
pounds to be admJnJstered to animals 
rallied or maintained for production of 
food for man, such as cattle, swine, and 
:poultr,y, Congress has from the beginning 
recognized that consideration had to be 
given to the safety of possIble residues 
of the compounds in the products.of ani
mals that become sources of food for 
man, Le., meat. mllk. and eggs. 

Prior to 1962, the antIcancer clauses 
In sectIon 409 and Bectlon 706 did not 
distinguish between compounds added 
directly to human food and compoundl 
tha.t might Indirectly enter hwnan food 
through admlnlstration, as feed. addi
tives or drugs. to food-producing ani
mo.ls. The act was Interpreted as forbId
ding FDA to approve the use of a ear
et.nagentc anlmal drug whether or not 
the compounds might leave any residues 
in the edible tissues of the a.t\lmal. How
ever. Congress modlfied this flat prohl
b1t1on in 1962 as part of the DrUg 
Amendtnents of 1962, to focus on the 
likelihood that a compound would pro
duce detectable residUes. Sectton 409(0) 
(3) (A) now reads: 

• • • [N)o addltlve Bho.!l be tleemed to be 
&o.re If it la found 10 Induce cancer when In
gested by ml\n or animal. or it It Is found. 
atter testa which aro appropriate for the 
6vo.luo.tlon of ·the elliety of tood addltlvC1l. to 
Induce eo.ncer In mo.n or animal. exeept tha.t 
this proviso sho.ll not apply wltb respect to 
the use of a. substance as an ingredient ot 
feed for animo.ls which are raised. for food 
production. it tho Secreto.ry Onds (1) tha.t, 
'Ind!:'r the eontlltlons of use and feeding 
;;pcclUcd In proposed labellng and reo.sono.bly 
certain to be followed in practice, 8ueh ad
dltlve will not adversely aJIect the II.nlmo.la 
for which such feed. 14 intended. and (U) 
that no residue of the addlt1ve wlll be found 
(by methods of examination" prescribed '01' 
approved by the Secretary by regula.tlons, 
which regulo.tloDS shall not be subJect to 
&ub~cctlons (r) and (g» In any edible por· 

tlon of .uoII. animal after BlauBhter or in 
-1 fClCd .,selded by 01' derived fl'Om the living 
WJ:Dal. • • 

lIIodUlea.t.1on of the elrect of the anti
cancer clause of section 409 JIM first 
SUggested during congressional consid
era.tion of the Color .Additlve Amend
ments of 1960. In May 19GO, the then~ 
Secretary of Health, Education, and Wel~ 
fare urged Congress to modify the act. 
explaining: 

There 18 • • • one respect. to which the 
anticancer prov1IIo baa prC'ved to be need~ 
lell8ly stringent 88 appUed to the me or atl
ditives in animal feed. For exomple, In tho 
caae of varIous animals raised. tor food pro
duotlon. cert.aln drugs are used In alllmlli 
feed which 'trlll leave no resIdue In tho ani
mal afier IlAUghtel' or In any food product 
(SUch .. IDllk or eggs) obtaIned from tho 
Uving aD1mIJ. and which are thererore pel'
fectly lIIIofe for man. U th1ll is domo1llltratcd 
with reapeet to any portlcular additive Ill. 
wndod. for anlmal teed. and the acllUtlve will 
not IIocl'Jene1y deat. the animal itself dl11'
ing It. espeoted or intended ille cycle. we 
can see no reason tor not. permitting Buell 0. 

WI8 of an additIve which could be highly 
Wl&ful and benel1clal In the raising or ani
mals tor food. • • •• 

We therefore bave Included In the en
cloaed dntt bDlldllloDlendment to permit U3e 

of eD ~dlti1'8' m anlma.l teed under the 
above-mentioned ccmdltloI15. 

• • • • • 
tU)nder the lIoDlondment. the assay 

methOds appUcable :In determining whether 
there w1ll be .• reeldue Ihall be those pre· 
,erthed or approved. by lIB hJ regUla.t}ons. Thl!; 
wUl gl'Ye reasonable eerta1nty In that regnrd. 
although. of coUl'lSe, IJUOb regulations mlly 
from t!me to ~ be c1la.nge<l as new Bclen
tl1!.o dovelopment. demODStnto a need tor 
change. It shOUld be c1ear111JDderBtood thut 
the Industry ,till woUld have the l'csponal
bIllty or developing &tIequate analytlcnl 
methodB tor detevt1ng resIdues and furnish
Ing them 10 the Governmont. with 110 petition 
for approVal of an aeldlttve. B.R. Rep. ~o. 
2664. Mth Cong., 2el Sess. (1980). 

The amendments proposed by the De
partment were not included In the color 
addIttve legisla.tion. During the follow
ing 2 years. however. concern continued 
to be expressed about appllcation of the 
anticancer clause In section 409. Pill n 
result, legislation slmllar to that eurller 
recommended by the Department of 
Health, Education. and Welfa.re was in
troduced in 1962. The House Committee 
on Interstate and Foreign Commerce 
ultimately included modiflcations of the 
o.ntlca.ncer clause in its report on the 
Drug Amendments or 1962, with the fol
lowlng explanation: 

Thlt committee Illlmmded the QllL1co.l1c('r 
clause of the food additlvC8 nmenllmcllt lind 
the color additive amendment of the Fed
erlll Food. Drug, nnd Cosmetlo Act by maklne 
thl!j clause Inapplicable to chemIcals such as 
veterinary drugs when used In teed tor food
producing animals it the Secretary finds (1) 
that und<Zlr the conditions of use o.nd teed
tng specified in the propOlled labeling Md 
reasonably certain to be followed In. practice. 
such additlvo wUJ not adversely affect tho 
an1mo.ls for which auoh feed Is lotended. and 
(2) that no l'eslclue of the addit1ve wUl be 
found (by motlwds of exnmlnat10n prOllCl1b
ec1 cr approved by the Secretary by reg\lla
tlon9) In any edible portion or the IUlhnal 
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Mter slatlghter (}r In M1 Coact stich lIS milk 
or eggs 11e1dO<l by OJ:' derived tr(}m tbe livIng 
l\n:JmnI. B.R. Rep. N(). 2464, 87th Cong., 2d 
Se38. (1962). 

Although controvel'slal, these amend
ments wcre agreed to by the!U1l HOllSf'jof 
Representa.tlves. The Senate accepted 
the House-passed modlfica.tlolls of the 
anticallcer clauses In conIcrC!ICe (H.R. 
Rep. No. 2526, 87th cong., :!d Sess. 
\ I!JG21). 

method of analysis (assay>. It l~ a fundn
menrol Cact of analytical science that for 
every assay developed to measure the 
concentration of a chemical compound 
In a medium lin this case, :l residue in an 
edible tIssue, there is some lowest con
centration or level of such compound 
below which thc assay will not yield an 
Interpl'ctable result. If. {ot· cxample, un 
assay measuI'('s a Pfll'ticular compound 
in muscle tL~~lIe ran edible tissue), and 
tho assay has becn shown to havc a low
est limit of ,measurement of one part per 
billion (1 ppb-·onc part compound In one 
bIllion parts tis:;ue on a weight basis, such 
as 1 llanogl'am of compound per 1 gram 
of tIssne), examination of muscle tissue 
using this assay will reveal that the com
pound Is present only if lts eoncentra~ 
tlon in muscle tissue is 1 ppb or higher. 
If the compound is present in the t1ssu~ 
at levels below 1 ppb. use of the assay 
will yield no interpretable result. Thus, 
tho assay cannot distinguish between 
muscle tissues containing the compound 
at levels below 1 ppb and muscle tissues 
from which the compOund is absent In 
the absolute sense of the term. 

lowed in practice," suggesting a congl'es· 
sional recognition that the occurrence of 
some residues, i.e., residues resulting 
from unforeseeable misuse, might not re
qUire disapprovo.l oC a compound even if 
they wcre detected. 

Beginning in 1962, efforts werc also 
made in Congt'ess to consolldate the 
VU1'Io\ls prov\sl!Jns of the law applicable 
to animal dl'Ugs tulder the new dl'ug, food 
additive, and lI.ntlbLotic sections oC the 
statute, with thc objectiv\~s oC ci:trifying 
the applicable requlrements and expedit
ing approvals of new animal drugs. No 
attempt WM made to reopen the Issuc of 
the anticancer clause, however, and 
neither the COlnmlttee reports nor the 
floor debates in the resulting legislation 
mentioned the nnticllJlcer clause which 
precluded approval of a new animal drug 
if: 

• • • such drug IndUCea cancer when In
gested by DU\.Il or (IJl1ma1 oJ:', o.tter tests which 
are npproprln.te for t-he evaluation of the 
safety of lIuch d1'ug. Induces eancer in man 
or anl.mnl, except that the foregoing provi
sions elf ttlls subpll.mgraph shBll not; npply 
with respoct; to such dr'Ug 11 the Secretary 
finds thnt. under the condItions ot use 
speclfied tn proposed Ill.beUng nnd rel1sonnbly 
cortaln to be followed in pro.ctlce (I) such 
(lrug wUl not o.dversely all'ect the llDlmalll 
for which 1t 1B Intended, Md (11) no residue 
ot such drug wID be found (by methoda oC 
mmmlna.tlon prescribed. or approved. by the 
Secretary by regulations, which regulo.tloll8 
shnll not be subject to subsections (c). (<I), 
and. (h», In any edlble portion of SUch anl
nmls ntter slaUghter or In any food yielded 
by or de):'lved trom the llvlng nnlmals - • -. 
(211:1.6.0.360b(d)(1)(H).) 

The legislation waa enacted without 
controversy as the Anlmol Drug Amend
ments of 1968, and without evident con
gressional desire to alter the anticancer 
cla.uses, as mD<ilfted In 1962 for animal 
drugs. 

D. STi\TUTOIlY INTERPR,J:TATION 

The enactment In 19~ of the so-called 
DES proviso to the Delaney nnticancer 
clause has been ~ source of contlnulng 
controversy. There ha.!! not been unanim
Ity on the lJroper interpretation of Con
gress' action, and the legislative hlstory 
of the prOViso, summarIZed above, does 
not lay to rest aU doubts. 

Two interpretations of the proviso are, 
In theory, possible. The flrst. interpreta
tion, which itt the Commissioner's judg
ment Is the less probable, Is that Con
gress Intended to allow FDA to approve 
the use of a carcinogenic compound in 
food-producing animals only if it could 
be absolutely positive that no traces 
whatever-no matter how small-would 
I'cmaln in edible tissues. 

This Interpretation presents several 
difficulties, aU stemming Crom the fact 
that any introductloll of a compound 
(whether or not carcLnogenic) is likely 
to leave minute residues In edible tlc;sues 
that are below the level of detection of 
lI.ny known or Ukely to be developed 

Although different assays maY' have 
dUl'erent lowest Umlts of measurement, 
all assays are subject to the same llml
tatton. Thus, when a. tlf;SUO is examined 
with an assay haviIlg a lowest llmlt of 
. measurement of 1 ppb and no interpret~ 
able respOnse Is observed, the analyst can 
onlY' conclude that the compOund under 
analysis Is not present at levels of 1 ppb 
and above. It can never be concluded that 
the comlJOund Is "not present" in the ab
solute sense. It is thus impossible to de
termine the conditions under which edi
ble tissues derIved from food-producing
animals that have received a carcinogen 
wlll contaLn no residue If the phrase "no 
residue" Is to be interpreted l1teraUy. Ac
cordingly. thJs flrst possible interpreta.
tLon of the DES proviso woUld not llCrmit 
the approval of anY' animal drug known 
to be carcinogenic because the Commis
sioner could never find tha.t no trace 
whatever would remain in the cdJble 
tissues of the animals to which the com
pound was admlnistered. 

Thia interprerotlon would thus ronder 
the DES proviso B "Catch-22." The 
proviso woUld permit the approval of car
cinogenic drugs for animals If the Com
missioner could be certa.1n tha.t no resi
dues whatever would rema.in, but since 
he would only conclude that some trace 
might well remain, no such drug coUld 
ever be approved. This seems, at the very 
least, an improbable Interpretation of an 
amendment Congress enacted lJrcclsely 
because It wnnted to relIeve animal drugs 
from the rigid strictures of the antican
cer clauses. 

Furthermore, this interpretation is dif
ficult to reconcIle with the language of 
the DES eXception, which specIfIes that 
"no l'esldue" may be "found (by methods 
of examination prescribed or approved 
by the Secl'etal'Y • • .) in any edible 
portion of such animals • - •. " This 
language conspicuously avoids such 
wOl:ds as "occur" or "remn.in," and in
stead emphasizes detectabllity. Moreover, 
the same proviso reCers to "conditions oC 
use • • • l'cnsonably eertnln to be fol-

A sccond, and In the Comrnlssloner's 
view more pluu~li.)lc. interpr!:tatlon of the 
DES proviso accepl:.'; the words oC the 
amendmcnt am! focuses on the languaGe 
prcvioU.<ly quoted: "no residUe of sllch 
dl1Jg will be found (by methods of ex
umination pl'cscribcd or approved by the 
Secretary br regulations • • •. " Under 
this interpl'etation, an animal drug that 
is carcinogenic may be approved Cor use 
In animals If examination Of edible tis
sues by an assay approved by FDA re
veals no residues. 

This In essence is the Interpretation 
that FDA has followed since the passage 
of the DES proviso: The agency has ap
proved carcinogenic compounds for use 
in anlmo.l feed or as animal drugs on 
the basis of assays capable of measuring 
prescribed levels of residUes. However, 
the agency has not prevIously attempted 
to define and expla1n the criteria it em
ploys in evaluating assays submitted in 
support of a.pproval of nnhnn.l drugs, feed 
nddltlves, and color additives. That Is the 
purpose of this document. 

The Commis!!loner believes that the 
criterio. to be applIed In evaluating assays 
for residues of carcinogenic compounds 
In th~ edible tissue of food animals must 
further the congresslona.l objective of 
mhlimlzlng public exposure to carCino
genic compounds, without nulllfying the 
decision reflected in the DES proviso, 
which the first fnterpretatlon of the pro
viso would do. As explained more fully 
below, the criteria set forth in these 
regulations for the evaluation of assays 
for carcinogenic residues are mlninlwn 
requl1'ements. They are designed to Iden
tifY' assays that are (1) reliable and 
practical for use by a regulatory agency 
and (2) capable of measuring residues at 
levels that have been determined, on the 
basIS of animal toxicItY' tests, to present 
no Significant incrense in human risk of 
cancer. An assay that does not meet both 
criteria cannot be approved. The Com
missioner recognizes that for some com· 
pounds currently in use no reliable and 
practical assay capable of sufficiently low 
limits of measUJ'ement now exists, and 
that approval of their continued u~e 
must be reexamined. 

The Commissioner fUrther bellews 
that the policy embodied in the antlcal!
cer clauses requires U]Jl)l1cation of a third 
criterion to the evaluation of lI.Ssays: 
The agency therefore wlll Insist that of 
the available assays, the one approved 
Cor cOntrolling Cnrcillogep-ic residues 
must be the one having the lowest limit 
of reliable measurement and capable of 
satisfying the other two criteria. This 
mealls that, as new practical assays ca
pable of reliably measuring lower levels 
of residues become available, approved 
compounds wUl be controlled with such 
assays and petitioners wUJ be required 
to make any modiftcatlons In the condi
tions of use of a compound necessary ~ 
prevent residues from occurrLng. 
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The Commisslonet' recognizes that Ulls 
third criterion may lend to the with
drawal of approval of some compounds 
because they cannot be used without de
tection by newer assays, (This prospect 
is in part theoretical, however, becllu:;e 
the other minimum criteria defined in 
this regulation demand a low limit Clf 
measurement for assflYs that for mnn~' 
compounds Is at 01' below the lower 
llm1ts of present technology.) Any other 
posture. however. would place FDA in the 
positIon of approving the use of carcino
genic compounds that could be measured 
by new. practical assays capabie of re
liably measuring lower levels of residues, 

It Is, of course, also true that the cri
teria outlined in these regulations w1ll 
sometimes pennit the approval. for use 
in animal feed or as animal drugs, of 
carcinogenic compounds tbnt are likely 
to leave miniscule residues below the 
lowest level of r~lable mea>;urement of 
any assa.y that meets the other criteria 
herein set forth, ThIs, however, is the 
result of congressional enactment of the 
DES proviso, Moreover, this resUlt makes 
sense in practical terms. for a regulatory 
agency cannot effectively control resi
dues-of any compound-that are so 
small that they escape measurement by 
every current assay, simply on the as
t"umption that such residues must De 00-
curring, 

In sum, the lnterpl'etation adopted in 
these regulations Is reconcUable with 
both the pUl'pose and language of the 
DES proviso. and will fUrther the con
gressional objective of minimizing pubUc 
exposure to residues of carcinogenic 
compounds, 

C. OVERVIEW OF THE REGULA'IlON 

The proviso to the anticancer clauses 
allows the 8.pproval of the use of car
einogens in food-producing a.nimals If. 
under cond1tions or use "reasonably cer
tafn to be followed in practice." no res
idue Is fOlUld by an (assay) prescribed or 
approved by the Secretary. To assure 
protection of the publlc in a manner cOn
sistent with the anticancer provisions ot 
the act. the Commissioner must estab
lI8h criteria for approval of assays to 
include, among other things, a rCCiuired 
lowest limit of measurement. 

AccordlDgly. these rew.1latiolls estab
lJ.sh criteria. for accepting assays used to 
measure carcinogenic residues In edible 
tissues of food-producing animals whIch 
have been administered carcinogens. 
Such criteria. covel' assay attributes such 
as dependability, practicability, specific
Ity. accuracy. and precIsion, Additional
lY. the regulations establish a speciflc 
criterion for the lowest Urnit of reliable 
measurement which an BGSay must meet, 
as a minimum, before It can be approved 
by the agency for the control of carcino
genic residues. This criterion for the re
qujred lowest limit of measurement of an 
assay der1ves from toxicological data ob
tamed for carcinogenic residues and from 
an operat10nal deftnition of the no-resi
due objective standard. of the act. only 
If an usa,. medina \he above criteria Is 
aftllable does the CommJsslaner bave a 
meel1antsm to d1scrfm!nate between 
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tissues containing a residue and tissues 
containing no residue, Without such a 
monitoring mechanism, thc commis
sioner has no way to determine if 0. car
cinogenic drug or additive administered 
to 0. food-producing animal Is or even 
enn be used In compliancc with the nct, 

In these regulations the Commissioner 
hilS estabilshed 0. rigorolls Pt'emarket 
testing process for sponsol'cd compounds 
intended for usc in food-Pl'oduclllg uni
mals, Thc process tl'eats all compounds 
initially as potential carcinogens and 
embodies conservative assumptions at 
each stage of the inquiry to determine 
the minimally acceptable lowest limit of 
rellable measurement for a. regulatory 
Msay, Becfi.use this minimally accept
able limit is determined by toxIcity data, 
the Commissioner may conclude that an 
assay satisfying the rcquirements of the 
regulations is capable of 'demonstrating 
the absence of carcinogenic residues in 
food. By thus particulariZing the statu
tory requirements, the CommJss10ner 
has established the basis for rejecting 
sponsored compounds which are claimed 
to satisfy the no-residue standard by 
other mechanisms, . 

1. Fundamental questions, For every 
drug or additive proposed for use in food
prodUCing aninlals (hereinafter the spon
sored compound). the Commissioner is 
required by the act to determine whether 
such sponsored compound cnn be used 
in ways which are safe for the animals 
to which the compound will be adminis
tered (target animals) and whether food 
(meat, mUk, and eggs) derived from such 
animals <hereinafter edible tissues) will 
be safe for human consumption. The 
SPOnsor of such compOlUld (hereinafter 
the petlt10ner) is therefore required to 
furnish the Commissioner the scientlftc 
and technological information necessary 
for such a determination: the Commis
sioner in turn Is required by the act to 
determine on the basts of all available 
data whether, in actual practice, the 
sponsored compound can be used in 
compliance with the law, 

Although a. major obligation of a peti
tioner proposing the use in food-produc
ing animals of a. compound that is a 
carcinogen is the dcvelopment of a prac
tical and reliable assay capable of dls
criminating tissues containing resIdues 
from tissues free of such residues, as de
fined operationally. such as an assay 
cannot be developed in the absence of 
certain scientific and technolog1calinfor
ma.tion whose nature is not strictly 
analytic. 

Specifically. for every sponsored com
pound, several questions must be an
swered before assay development can be 
undertaken or compound approval con
sidered: 

(a) What is the chemlcal nature of 
the sponsored compound and how Is It 
to be used? 

(b) On the basis of preliminary tox1-
cological and bIochemical information. 
can I~ be concluded that the compound 
baa the potential to contaminate human 
food (edible tissues) with res1dues of 
carcmogenlc COi1cem? 

(c) If so. what Is the chemical nature 
of the residues of the compound, in what 
tissues are they found, at what levels, 
nnd for what length of time? 

(d) Is the sponsored compound or uny 
of the residues it produces In edible tis
sue carcinogeniC in expcrimental nni
mnls? 

(e) If so, whut level of J'esldues can 
be opemt1onally defined as satlst,ylng the 
no resIdue requirement of the uct? 

(f) Can 0. rellable and p1'aetlcal assay 
be developed to measure the edible tissue 
rcsldues at a level at least as low as that 
which operationally satiSfies thc no
l'csidue rcqulrement of the act? 

(g) At what time after cessation of 
comI;!ound exposure do the edible tissues 
of exposed food-producing animals sat
Isfy the no-residue requirement of the 
act, I.e .. what is the necessat'y withdmwal 
time? 

2. Data collection process, To provide 
answers to the preceding questions, a. 
petitioner must gather pertinent scien
tific infonnation, the nature of which is 
particularized below. TOese regulatlons 
establish the procedure for gathering and 
evaluating the requisite scientijic infor
mation. The process is stepwise and evo
lutIonary becallBe the Deed, as well as 
ability, to proceed to the Bext step of data 
coUection depends upon the results ob
tained at each preceding step. If the eval
uation of the data collectea at each step 
indicates that questions regarding resi
dues of carcinogenic concern rema.in, the 
process of data colIection must continue. 
If at. some point in the Ilrocess of data 
collection it can be decided that the 
spOllllored compound presents no human 
risk of carcinogenesis. the sponsored 
compound shall be evaluated under the 
general food safety provisions of the act, 
In such a case, the compound may be as
signed a safe tolerance level in human 
food if the petitioner provides the data 
necessary to establish that the compound 
can be used safely. 

These regulations deal with carcino
genesis, which is a dominant concern in 
appraising the safety of any sponsored 
compound Intended for we in food-pro
ducing anlmals. Nevertheless. each com
pound must also be evaluated for other 
potential adverse effects. ThllB. for ex
nmple, if the avaUab!e information 
raises issues concernlug the health of 
progeny, multigenere.tion studies of the 
sponsored compound andlot its residues 
shall be codeslgned and conducted as a 
plu't-of the process of data collection nnd 
evaluation, 

If the Commissioner mllkes a. threshold 
determination, based on (1) prellmlnal'Y 
bIochemical, chemical. toXicological and 
physIological data, and (2) proposed pat
terns of use, that a sponsored compound 
has the potential to contaminate food 
from food-producing a.n1ma.1s with resi
dues whose consumption w9uld pose a 
human risk of carcinogenesis, the peti
tioner will be reqUlred to undertake the 
fonowing six-step pl'ocedure for data 
conectlon and evaluation. 

(a) A m~taboUc study In the target 
animals designed to ldentlfy edible tissue 
residues of carcinogenic concern, 
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(b) A metabolic study of the spoli1;ored 
compound In experimental nu.lmuls de
stgned to aid In a.sscssing the carcino
genicity of residues that can uot pra.ctl
cably be te5ted IndIVidually (so-called 
"lntractable residue"). 

(c) Chronic toxicity testing' to assess 
the carcinogenic potential oC l·esidues of 
the sponsol·ed compound and to furnish 
do.ta suitable for statistical treatment to 
permit the no-residue requirement oC the 
net to be defined and implemented. 

(d) A detailed metabolic study of the 
sponsored compound In target animals 
designed to Identify a r,1sidue and tissue 
that .can serve as indicators ("marker 
residue" and .. target tissue") to det~r
mine whether the no-residue require
ment of the act is satisfied. 

(e) Development of n regulatory assay 
to measure the mari(er resIdue ill the tar
get tissue at and above the level estab
lished In step (d). 

([) EstabUshment of the premarket
lng withdraWal period required for the 
safe use of the sponsored compound. 

Because the partial provisos to the 
anth:ancer clnuses of the act. sections 
409 (c)(3)(A), 512(d)(1)(H), and 706 
(b) (5) (B), although varylng slightly in 
their language, have a slmllar intent, the 
Commissioner has concluded that the 
criteria for their implementation should 
also be identical. To avoid needless rep~ 
etitlon, however, where appropria.te the 
Commissioner has used the language of 
section 512 of the act in dJscussing spe
cific generic issues because the Pl1mary 
impact of these regulations will be on new 
animal drugs regulated under that sec
tion. The criteria. set forth in these l·egu
lations shall, however, apply to all chemI
cals Intended for use In food-producing 
animals, and the appropriate regulations 
will be amended to adopt these criteria 
by reference. 

Since issuing the proposal under § 135.~ 
38 (21 CPR 135.38), FDA has recodified 
all regulations appllcable to animal prod
ucts in Subchapter E of Title 21 of the 
Code of Federal Regulations to provide 
&pace for the orderlY development of fu
ture regulatiOns and to provide the pub-
11c and other affected parties with regu
la.tions that are easy to find, read, and 
understand. For these reasons, the final 
order has subdivided the proposal into 10 
individual regulations and establi.<;hed a 
new subpart in Part 500, Subpart E
Criteria and Procedures for EvalUating 
Al;says fOT Carcinogenic Residues in 
Edible products of Anlmals. 

II. THRESHOLD ASSESSMENT 
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Comments of two types were received 
on thJs feature of the proposal. The first 
SUggested that extensive studies should 
be conducted for every sponsored com
pound to detennine whether It is a car
cinogen. one comment Insisted that ex
tensive carcinogenesis testlng for cvery 
sponsored compound Is the only accurate 
indIcator of carcinogeniC potential. Sev
eml contended that the criteria proposed 
for use in the tlu·eshold determination 
werc too vague, and objected to the lack 
of explanation of how such criteria could 
be applied In practice. 

Many other comments agreed with the 
Commissioner's proposal that extensive 
carcinogenicity testing should not be re
quired for every sponsored compound. 
These conunents recommended tha.t the 
CommisSioner review all avaUable data 
pertainIng to a sponsored compound be
fore he concludes that the stepwise test
ing procedure set forth in the proposal 
and adopted in this regulation should 
be invoked. 

When a petitioner initiates the process 
of gaining approval for use of a, com
pound, lnformation is provided to the 
agency on matters such as compound 
efficacy and its proposed patterns of use. 
Often a petitioner will also provlde pre
Ummaor physiological, metaboUc, or 
toxicologieal data derived from it.<; own 
studies or from the scientific literature. 
At this juncture, the Commissioner be
Heves it necessary that a threshOld as
sessment be made, based on the avail
able data, on the need to proceed to the 
first of the six steps of data collection 
required by these regulations. Because 
entry into the six steps of data collection 
requires that a petitioner undertake a 
series of very complex and costly ex
perbnenta.! studies, imposing" demands 
on the limited national resources avan~ 
able for detennlnlng the safety of chem
icals entering the envirollment, the Com
missioner concludes that it is not reason
able to demand such studies on a spon
sored compound .If the prel1mlnnry dil-ta 
avnUable Justified the judgment that 
public health can be protected without 
so proceeding. 

In the 1973 notice of proposed rule
making, the C~nunlssloner proposed that 
carclnogenlcity testing not 00 rCQ.llIred 
for every Ilponsored compound. Rather, 
he concluded tha.t the necessity for such 
testing will be dictated by an evalua~ 
tlon of the existing evidence from meta
bolic studies, standard toxicity testing, 
structural relationships of the sponsored 
compound and/or Its metabolltes to 
known carclnogens, modes of physiologi
cal actioDS and Jnteractlons, and the in
tended method of use of the sponsored 
compound. 

Criteria for this threshold assessment 
cannot be elaborated in detaO. The com
missioner must examine the available 
preliminary data., which may vary con
siderably in quality and content from 
one compound to the next, on 0. case-by
case basis and determlne whether n 
sponsored compound has the potential 
to contaminate edible tissues with resi
dues or carcinogenic concern. However, 
certain general characteristics of the 
compound shall always be considered in 
making the threshold assessment: 

(1) Is the compound a known carcin
ogen or is It rp.lated. in a chemical or 
biological sense, to other known carcl!l
ogens? 

(2) Is there an Indication in prelimi
nary toxicity studies that iihe sponsored 
compound may be carcinogenic? 

(3) Does preliminary information on 
the fate of the compound in target ani
mals indicate th:l.t, In comblnation with 
Infonnatlon on the proposed pattern of 
use, there Is n high or low probabUity 
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that residues can occur In edible tissues 
when such tissues become !l.VaUable as 
food? 

In making s threshOld assessment, the 
CommiSSioner mayor may not have an
swers to these questions and, .In some 
instances, may not need answers to all 
of them to make n decision. It w1ll some
times be obvious that the first step of 
the six-step proccss w1ll have to be un
dertakcn. In other c:cses, it will be equally 
clear that no such inquiry need be begun. 
and the compound can be evaluated 
under the genel'al food safety provisions 
of the act. Finally, in some cases, avall
able information wlll be so lncomplete 
or ambiguous that a decision will be 
made to move to the first step to assure 
protection of public health. As will be 
shown later, It Is possible that informa
tion developed in later steps may sup
port or require revision of the threshold 
assessment that a compound had the 
potential to contaminate tissues with 
resIdues of cBrcinOgenie concern, in 
which case the remaining steps of these 
regulations will not be required and eval
uation will proceed under the general 
food safety &CC)tions of the act. 

The following examples illustrate how 
a threshOld assessment can be made; 

CASE I.-A drug Is proposed for use in 
day-old chickens. PrelimlnBry infonna
tion Incl1cntes that: 

(a) Neither chemical structure nor 
prelimlnal"Y Cshort-tcnn) toxicity test
Ing raise a suspIcion that the drug is a" 
carcinogen. 

<b) The drug is proposed for thel·apeu
tic use only in a single administration 
to day ~old birds. 

(c) The disease to be treated occurs in
frequently. 

(d) Prellmlnary metabolic data Indi
cate nccwnulation of residues .In kidney 
and no det.P.ctable residues in musclc. 

(e) Residues deplete rapidly and none 
are dete$:ted many weeks before the 
chickens reach marketing weight. 

If presented with the foregoing 1nfOl·
matIon, the Commissioner would see no 
justification for demanding that the pe
titioner proceed to the first step of these 
regula~ions whJch governs compounds 
having the potential to contnmlnate edi
ble tissues with residues of carcinogenic 
concern. However, if the preliJnjnary 
metabolic study in_the example had been 
condUcted WIth an assay haVing a low
est limit of reliable measurement of res
tdues substantially hIgher than ·cunent 
technology can attain, the Commissioner 
would conclude that thc available data 
were InsuIDcicnt to Justify a favorable 
threshold nssessmer.t about the sponsored 
compound. and the petitioner would be 
l·equired to proceed to the first step of 
these regulatlons. It is precisely because 
of such contingeneles that the Commis
sioner concludes tha.~ no more spec1flc 
criteria for threshold assessment should 
be estp.bUshed by regulation. 

CAS!!: II.-A drug having growth pl·O
moting propertiC3 ls proposed for use In 
cattle. The preliminary information 
Incl1cates that: 

(&) The observed physiological actiVity 
of the drug in cattle indicates that it fa 
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in l\ elMS of other known carcinogens 
whose ctu'Cinogenic properties appear to 
be related to this particular physiological 
activity (1.1:'., the drug Is 0. suspect car
cinogen). 

<b) The «rug is used during a. laTge 
fraction of the lifetime of the animnl. 

(c) The drug Is likely to be widely used 
In animal husbandry. 

(d) Preliminary metn.b(JIic data show 
that residues of the drug accumulate In 
muscle tissue (meat) rmd deplete very 
slowly. On the basis of such informa
tion, It Is obvious that the Commissioner 
would have to require the petitioner to 
proceed to the first step of the required 
six-step process. 
m. METABOLIC STUDY IN TARGET ANIMALS 

To IDENtiFY RESIDUES OF CONCEnN 

A. NEED TO WENTIFY RESIDUES IN EDIBLE 
TISSUE 

Before any decision can be made con
cerning conditions of safe use of a spon
sored compouud, It is necessary to obtain 
infonnat1on on the residues that occur 
in ed1bletlssut.7 when the compound is 
admlnistered to the animals for which 
It is Intended (target animals). Without 
such information, rational decisions 
about the hmnan safety of edible tissues 
derived from treated animals are not 
possible. 

A compounci administered to an ani
mal can be acted upon by the enzymatic 
systems or physiological fluids of the 
animal and new compounds (metabo
lites and degradation products of the 
sponsored compound) are produced in 
the process. Therefore. the sponsored 
compound is not the only tissue residue 
Of concern. And ~tions 512(b) (7) and 
512(d) (2) of the act explicitly requJre 
the Commissioner to consider the safety 
of any substance fonned in or on food 
by a sponsored compound before approv
Ing Its use. 

Numerous comments were received on 
the propoool's requirement for metabollc 
st,udles. several comments stated that 
there should be no attention paid to 
metabOlites. Others contended that 
m.etabOUsm studies should not be rou
tinely required. on the ground that the 
pathway of excretion is of no tox!colag
leal importance If all of the adm1n1s
terect compound has been eliminated 
from the tissues of the target animal. 
Most comments recommended that tl 
metabOlism study should only be required 
to detertJline the major metabolites in 
the edible tissue of target animals, sug
gesting that the public health would not 
be served 1! petitioners are requixed to 
plU'Sue endless structural elucIdations 
and quantltatlons of au metabolites even 
though some of them mJght constitute 
minor fractions of the residue of the 
sponsored compound. Comments also 
contended that it may not be experi
mentally possible to administer to ani
mals sufD.clent quantities of a compound 
to obtaIn '&DlOlDlts of residues su1I1cient 
for structural ldentiftcation. Several 
comments asserted the studies should be 
limited to identlflcation of residues in 
the edIble tlssues of target antmals and 
that generally it would be unnecessary 

'RULES AND REGULATIONS 

to have such Information on metabolites choice for metabolic studies will be the 
In inedible tfMues. Pnrther, some com- use of rndlotracers. '!be regulations, 
ments stated that radiotracer studies can therefore, recommend that the required 
be employed to determine the time by metabolic studies be condUcted with 
which the sponsored compound and Its radiolabeled compounds of the highest 
metabolic products are eliminated ("out speclftc activity that Is available and is 
time"), However, other comments sug-. consistent with prinCiples that assure 
gested that nil metabolltes should be sclentlflc quallty. These principles con
ident.lfied and tested for toxicity. cern the types, the chemical nature, the 

The Commissioner reiterates that the chemical and metabolic Iltnb1I1t.y, and the 
objective of requiring metabolic studies sultabUlty of radiolabels fOl" metabolic 
is to assure collection of sufficient sclen· studies having specffic objectives. They 
titlc infonnation on residues to pel'lTlit a have been developed from past metabolic 
food safety evaluation which in turn cnn stUdies with radlotrncers and should be 
be used to establish parameters for reg- followed to assure the scientific qUllhty 
nlatOl'y assays, Therefore, he hns con- of the re'luil'ed metabolic stUdies. 
eluded that the following metabolic The task of experimental residue de
studies ure neccssal'y to pel'mlt a deter- tectlon can often be made easier by 
mlnntlon of whether the proposed use of available information on the metnboUsm 
a sponsored compound Is safe. of relnted compounds. It is recommended 

B. CONDUCT OF 1I1ETADOLIC STUDY 
that metabolically feasible pathways' 
applicable to the sponsored compound be 

1. Test animals. The metabOlic fate proPOllPd bn.qen on r~lp'vl\nt litp.ratl1rl' 
of an adrr,inlstered compound in an ani- references about compounds of similar 
mal may be unique for each livestock structure. This information can usually 
productIon class. Therefore, the Com- slmpllfy the choice of radlolabel posi
misSioner concludes that a metabOliC tlons which will assure that all residues 
study in the animals for which a" spon- containing structural moieties of poten· 
sored compound Is intended (target anl- tlal toxicological cont:ern can be de
mnls) is necessary. If the petitioner can tected. However, such projections 'of 
demonstrate that the data from the likely metabolism can never be a sub
metabolic study obtained for one pro- stltute for experimental observation of 
duction class are appUcable to a second, the metaboliC fate of the sponsored com
the Commissioner may modify the ex- pound. 
tent of investigation required for the Although the use of radiotracers is the 
latter. preferred experimental procedure, some 

2. Reqtdred technology. Because the compounds possess inherent physico
metabolic fate of n compound adminls- chemical characteristics (e.g., strong 
tered to food-producing animals plays a fiuorescence associated with the struc
pivotal role in decisions regarding the tnral moiety of potential toxicological 
need for an extent of carcinogenesis test- slgnUlcance) that will allow the neces
ing required to assure public health and sary detection of residues. In such cases, 
safety, It is mandatory that such fate the use of radiolabels may not be re
be adequatelY determined, I.e., it must qulred. 
be demonstrated. that residues of po_ 4. Dose regimen. The dosing regimen 
tential. carcinogenic sign1ficance have for the metaboUc study In the target ani
been detected at levels obtainable by the mals shall be consistent wIth the maxi
best analytical technology available. mum proposed use level and duration of 
Therefore, the Commissioner concludes exposure to the sponsored. compoWld. 
that the required metabolic studies shall For compounds admlnist'!re4 continu
be conducted with the best ana.lytlcal. ously over long perlods of time, admin
methods technology can provide. 1stration for the metaboUc study need 

As will be seen in part VI of t.his pre- continue only WltU equUlbration or satu
amble. it Is necessary to select one resi- ration of edlble tissues has been demon
due that can serve as a practical1ndlca- strated. 
tor to assure that the no-residue reQu1re-" The metabolic fa.te of a compound ad
ment of the act is met. Such a. reSidue hlinistered to target animals is likely to 
can only be selected by reference to a. depend on the conditions (level, method. 
metabolic study in which residues are ~d duration) of use. Because the pur
detected and measured at levels dictated pose of the required metabolic studies Is 
by the outcome of actual carcinogenicity to characterize and quantitate residues 
testing. Because these levels cannot be under conditions of proposed use, these 
known at the outset of this phase of the conditions shall be followed In the meta.
metabolic study 1n target animals and boUc studies. However. It fa possible that 
because the "best aVa11B.ble technology" under such conditions certain residues 
may not be adequate to mess\U'e the are prOduced in amounts that do not 
levels dictated by the outcome of car- allow extensive chemical characteriza
cinogenlcity testing, it may be necessary tiOD. U the structure ot any such residues 
to develop Improved technology and to must be determined., and residues can be 
repeat the metabolic study in target ani- produced In sUftlcient amounts by ad
ma1.s. after carcinogenicity testing has mlnlstering to target animals ]arger doses 
been completed. Another requirement of of the sponsored compound, the pet!
the second metabolic study will be the tioner will be allowed to follow this pro
development of enough data to construct cedure. In some instances, chemical syn
tfs8ue concentration-time profiles for thesis of residues may be more feaa1ble, 
1SOme- residues especla.lly U they are needed. tor chronic 

. toxicity testing. 
3. AnaZJltfcaZ technfquu. For the fore- 5. Required data. Since the relative 

seeable future, the general technlque of persistence of residues in edible tissues III 
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one consideration in selecting specific 
residues for toxicity testing, the regula
tions requJre that the total nwnber and 
the relative quantltIes of residues shRll be 
detennined l.mm.edJn.tel..,. following CCSSIl.
tion of treatment. as wt.lll as some later 
time. The C(lll1Inl.ssioner has concluded 
that the identification process shall ordi· 
narUy continue untll the total residue 
burden in the edible tissues of the target 
animals has depIcted throue-h nt least 
t~lree half·lh CS. Af~r such time, it is Ull· 
likely that new residues previously un
detected will nppear to alter the residue 
nicture. 
. The need for and extent of chemical 
characterization of residues depend on a 
number of factors. Ordinarily. com· 
pounds that constitute a significant frac
.tion of the total residue require sufficient 
phySical and chemical characterization 
to ascertain whether or not a structural 
change has taken place which could in
crease the carcinogenic potency of the 
residue over tha.t expected of the spon
sored compound. In some 1.:lstances, It 
may be lmp05S1ble to judge whether the 
residue has carcinogenic potential, but 
significant .. tructurel alteration alone 
may be enough to si~1al the naeli ior 
further characterization. Since such 
structural changes nre not uncommon 
during metabolism and since It is the 
tissue residues to which hutna.n beings 
wiU be potentially exposed. such charac
terization will normally be required. 
When the agency determines 8 compo
nent of the residue requires chronic 
toxicity testing (because of tissue concen
tration and persistence and/or C.'Q5MIl&
tion of Increased CBl'cinogenic potential) • 
c:hemical charac:teriza1.10n will ordJn.arlly 
have to be complete and an effort to ob
tain suftlclent; quantities of the resldueCs) 
for toxicity testing will be necessary. 
(See. however. paragraph m.e., below 
in this preamble.) 

In some Instances', a petitioner may be 
required to pursue the complete char
acteriZation of certain relatlvely minor 
metabolites if partial physiochemical 
characterization Indicates that a struc
tural change during metaboUsm in the 
target anlmal h93 introduced molecular 
moIetIes of carcinogenic potential greater 
than tha.t expected of the sponsored com
pound, e.g'., nitrosatlon of an amine of 
unknown carcinogenic potential to prod
uct nltrosllmines of known carCinogenic 
potential. 

BecaUSe uncharacterlzed tissue resi
dues pose a risk to public health, the 
regula.tlon requires that the procedures 
for separatIon. purification. and charac
terization be consistent wttlt the best 
n\'ailnble scientUlc a.nd technological ca
pabmties. Ordinarily. the agency wlll rc· 
quire a.ttempts at chara.cterizo.t1on to 
include use of a vaxiety of procedures 
bn..sed on the vat'fous forms of 
chromatography, spectroscopy, and 
spectrometry. 

RULES AND REGULATIONS 

vIde the basis for major publIc health 
declslons. the ConuntssJoner considers It 
essential th&t t·hey be ca.rrled out and 
reported in a maImer consistent with the 
best avaUable criteria.. The two profes* 
sional societies llsted in the regulations 
(American Chemical Society and Ame .. 1~ 
can Society of Biological Chemists) fol
low poUcles for acccpt:mce of manu
scripts that embody the best available 
criteria for collccti.ng. interpreting. and 
rClJorting scientific dab. of the type re
quired by this regulation. 
C. COllIPAUI\Tl\iE l'wlETABOLISr.[ STUDY TO Ill!) 

IN ASSESSING CARCINOt;ENICITY OF IN
TRACTABLE RESIDUES 

1. Sponsored compound always tested: 
Rationale and procedure. When it is de
t~mllned that a sponsored compound has 
the potential to contaminate e;,Uble tis· 
sues with residues whwe consumption 
ma.y pose a human rlsk of carcinogenesis. 
the sponsored compound Itself shall al
ways be tested for carcinogenesis. Resi
dues are selected for testing according to 
those criteria. already dlscussed In para
graph m.B., but there are overrfdlng r~
SOIlB for testIng the sponsored compound. 
even 1f It; Is not detected Il.8 a residue. 
Metabollc transforma.tIon or nonenzy
ma.tic degradation of a sponsored com
pound can lead to a number of tfr.sue 
residues which cannot be obta.1ned (either 
by fsolatio::l or r,ynthesls) In suJDclent 
amounts for carcmogen!clty testing (such 
residues are herein and In the reguIa.
tion referred to as "Intractable resi
dues") • Testing the sponsored compound 
itself therefore provides one experimen
tal mea.n5 for acquIring data on the car
clnogenJe potential of such residues. 

Although the dominant criterion for 
selecting test animal species 01' strafna for 
chronic toxicity testing wm be the degree 
to which a species or strain models man, 
the apPUcll.t1on o:f a secondary criterion 
for selection can provide a meana for 
addressing the problem of Intractable 
residues. Specifically, selection of test 
animals can also be based on compara.
tive metabolism data (target a.n1mal and 
test a.n1mal) wh1ch can be used to de
termine the extent to whlch particular 
species or strains, by virtue ot. the W~ 
they meta.bol1cally convert the sponsored 
conl))outld, will be exposed during test
ing to th'~ same complement of residues 
expected in tissues derived from target. 
animals. 

6. Format lor data suom1ssion. The 
Comm1ss1oner has concluded that. the 
format; for presenting results of meta
bolle studies should be atanda.rdJzed to 
mlnlll'rlzll posslbWty for mJalntel']>retat!oo 
ot data. Beca.use these studies wt1l pro-

For example, if a metabolite detected 
as a residue in edible tissues of the target 
animal is determined to be toxicologl· 
cally Important, the petitioner will be 
asked to pursue isolation or synthesis of 
the compoWld for toxicity testing pur
poses. U all attempts at this faD, then 
the comparative metaboUsm approach is 
available if a potential test an1mal spe
cies is shown to produce the same metab
oUte when it is administered the spon
sored compound. In this way. there is 
some degree of assurance that the toxic
Ity test of the sponsored compound also 
provides some estimate or the toxicity of 
the Intractable metabollte. Beca.use hu
man food could be contaminated with 
the intractable metabolite, such a test 
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provides a practical approach to a com
plex and important Issue. 

This construct has been included in 
the final regulations 1n response to com
ments that either suggested that all 
metabolites ought to be Ignored (which 
the Comrr.issloner concludes is neither 
legally nor scientifically a.::ceptable) OL' 
that all metabolites must be isolated and 
independently tested (which is not tcch
nologically p('ssiblc). 

2. Selection 01 residues lor chronic 
tOXicity testing. On the basis of all of 
the 8tudics described above. the Commi;;
sioner will select those residues, in addi
tion to the sponsored compound, that re
quire chronic toxIcity testing. 

IV. CHRONIC TOY-IClTY TESTING 

The sponsored compound and any 
residues selected for testing shall be Slib
jected to oral. llfetime, dose-response 
studies in two of the test animal species/ 
stra.lns selected in accordance with the 
crIteria described in the foregOing para
graphs. The purpose of these studies is 
to determine if the compounds under test 
are carcinogeniC and, if so, to establlsh 
the lowest Umlt of reliable meaSUI:ement 
that must be achieved by any regulatory 
assay for monitoring residues resultillg 
from use of the sponsored compound. 

Several comments on this feature of 
the proposal dealt with the testing of 
chemical compounds for carcinogenic 
potentIa.I, and addressed two major Is
sues: m The design of chronic studies. 
and (11) the relevance of animal testing 
In evaluating human safety. 

The Commissioner appreCiates the in
herent complf'xlty of these Issues. He 
further recognizes that they are common 
to many areas of foor! safety, as well as 
enVIronmental safety. and must be dealt 
with In an integrated manner in forth
coming regUlations on general food 
safety. However, he believes some discus
sion of these Issues must be Included In 
this preamble as they relate to the COll
text of this regulation. 

A. DESIGN OF CARCINOGENIC1TY STUDIES 

Conuner.ts on the proposal expressed a 
variety of contrastlng opinions reGarding 
the design features of carcinogeniCity 

.!ltudies wlth experlmental animals. The 
comments specifically addressed: (i) se-
lection of appropriate test animals; (m 
conditions, levels. and duration of expo
sure; and (UI) statistical deslKI1 as it re
lates to number of animals in bioassay, 
distribution of animals to the various 
levels of exposure, and adequacy of COIl
troIs. 

The Commissioner recognizes that the 
impact of these design features on the 
meaning of animal carcInogenesis data 
is an important and controversial matter 
tha.t is ('.urrently the subject of intense 
scientific investigation. The major effort 
at FDA's National Center for Toxicologi
cal Research is speclficaJJy directed to
wards development of relevant protocols 
and experimental designs for carcino
genicity testing. Until these efforts arc 
concluded and the results incorporated 
into regulations, the Commissioner rec· 
ommellds that guidance be found in the 
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report of the Food and Drug Advisor; 
Committee on Protocols for Safety' Eval
uation: Panel on Carcinogenesis. Report 
on cancer Testing in the Safety Evalua
tion of Food Additives and Pesticides 
'''Toxicology and Applied Pharmacol~ 
(lgy," 20:419-438. 1971). This report re
Views and analyzes all facets of experi
tnental desicn that have been developed 
and scrutlnlzed by competent scientists 
prior to 1971. To facUitate incorporation 
of later developments In testing stand
ards as they have and will evolve, the 
regulations suggest that petitioners sub
mit developed protocols to the Commis
sioner for review and UPdating r"ior to 
initiating studies. 

D. RELEVANCE OF /.NIMAL TESTL"'IG IN 
EVALUATING POTENTIAL Fon UUMAN 

CARCrnOGENESIS 
Several comments on this aspect of th~ 

proposed regulation dealt with the merits 
of anImal testing as on experimental 
tooL Some comments pOinted out that 
even animal testing done under the best 
experIment.'ll protocol,; can never prove 
concluslve*' that u compound is not car
cinogenic. and that under such circum
stances, some weak carcinogem are m:ely 
to escape Identlfication. Other comments 
expressed the contrasting view that ade-
quate protocols can be devised. Stm 

others questioned the propriety of draw
Ing conclusions about human carcino
genesis from data collected with experi
mental animals. 

The act requires that in assessing the 
safety of animal drugs, the carcinogenic 
potential of residues shall be evaluated. 
Ordinarily, such evalua tion must be 
based on appropriate testing-. Given the 
gravity of the decisions that depend on 
the results of such eval:lations, the best 
relevant scientific information mul'lt be 
developed and assembled. As a source of 
information, direct carcinogenesis test
Jng of chemical compounds in man 1<; and 
must remain beyond the ethical bounds 
placed by SOCiety on human experimen
tation. In the absence of this source of 
Information. whIch incidentally wou!d 
be most relevant, alternate sources are 
hmnan epidemiology stUdies and animal 
experimentation. Human epidemiology 
may provide post facto information 
about the carelnoeenlc effeets of chemi
cal compounds on man. However, whlle 
potentiall,y t1se[ul 1n u,'>i>es:;inrr the ~Ig
nlfIcance of new expOf:Ures or the risk 
posed by related compounds. such ex~ 
perl~nce cannot be a central bash for 
food sufety evaluations for several rea
sons. includin~ the same ethlcnl objec
tions that make direct experimentation 
In man unacceptable. 

IUlES AND REGULATIONS 

relevance to DlaIl of data from !ests In 
animals mun be refocused. The regula-
1DIl' objective mus' be to avoid fa.l!!ely 
negative determinations of the carcino
genic potential of compounds tinder test 
in exPerimental anImals that are ap
propriate models for man. In thJa setting, 
the only tena.ble regUlatory posture for 
the p,gency is to select. bionssay protocols 
which utilize test~animal apecles/sh'uins 
tha.t have the greatest possible suscep
tlbil1ty to the test compound and are also 
appropriate models for man. Available 
toxicologic and metabolic information 
sholl provide ll. basis for such select.ion. 
c. INTERPRETATION OF TES'! DATA-IS THE 

COMpouND A ClIRCINOGIi:N? 

The objective of collecting nnd inter
preting test data is to decide whether or 
not the compound under test (the spon
sored compound nnd any selected metab
olites) is a. carcinogen. Within certain 
limits of confidence. statistical treatment 
of chemical carCinogenesis data. can pro· 
vide objective criteria for slich determi
nations. To the question "Is the tested 
compound a test-animal carcinogen?" 
statistics can Pi'oVide one of two types of 
answers: 

(i) With "x" percent confidence (i.e .• 
In "x" cases out of 100), "y" d~e of the 
test compound will Increase the carcino
genesis risk of test-animals over controls 
by no more than "s" nnd no less than 
"til: or 

(II) With "x" percent confidence, "y" 
dose of the test compound will increase 
carcinogenesis risk of test anlmnls over 
controlS by no more than "s." 

Answers of the first type are possible 
only when the observed incidence of car· 
cinogenesis In the test animals is sig
nificantly greater than that In the con
trols. When the observed incidence is the 
same for test and control animals, only 
answers of the second type nre possible. 

A statistically significant Increase In 
the Incidence of carcinogenesis in test 
animals (I.e., an answer of the first type) 
1..') sufficient evidence to classify the test 
compound as a test-animal carclno((en. 
Because the act does not distmguish be
tween human and animal carcinogens, 
for the purpose of these regulations. 
classi!ication of a test compound as a 
test-anL'11ul carcinogen bring-I; into play 
the requirements of the onticuncer 
cbWies. Revisions o[ slieh c1:ll>slflcat1on 
on the basis of phyllogenetlc considera
tions can have no bparing on the appli
cable legal requirements. 

The Commissioner therefore concludes 
that the agency must continue to rely on 
animal testing for the evaluation of the 
surety for humans of chemJcal com
pounds propolled for use In food-produc
I!'!g animals. Moreover, the act does not 
distinlIUlsh between compounds demon~ 
strnted to be carcinogenic In test animals 
and human carcinogens. Instead, It as
swues without proof tha.t a.n animal car
cinogen may be carcinogenic In hwuon 
beings. In this context, the issue of 

If the animal test datil will )Jermit only 
fmswel'S of the second type, the decision 
whether to classify the test compound as 
a test-animal carcinogen l<; more diffi
cult. A ne~ative test finding", as pointed 
out In some comments, can mean either 
that the test compound is not a test
animal carcInogen at the tested dose, or 
that the bioassay protocol lacks a. sum-
cient number of animals. or anlmo.l sus· 
ceptibUity. or both, to dlscem an Incl'ense 
in the rl<;k of carcinogenesis In the test 
animals. In such cases, a decJsJon must 
be made whether to classify a tested 
compound as a. nOll carcinogen or to re
Quire further experJmentatJon appropri
ate for resolving questions of safety. 

V. OPERATIONAL DEFIN11'lON OF THE 
No-RESIDUE REQUmEMENT 

A. ~L'l'EnKATE OPIi:RATIOWAI.. DEFINITIONS 

If its ha.s been determined that a 
sponsored compound, when ndministered 
to food-prodUCing animals, has the pO
tential to contaminate edible tissue with 
residues whose consumption may pose a 
risk of hunul.ll carCinogenesis. the agency 
cannot approve the sponsored compound 
unless It can be demonstrated that con
ditions of use can be established that 
ensure the no-residue requirement of the 
net can be met. To establish such condi
tions of use and to provide a means for 
ascertaining whether these conditions 
are met In actual prflctlce, some opel'U
tional definition of the term, "no resl· 
due," is necessary. Indeed, the act con
templates that the Commissioner will 
provide such an operational definition, 
for he must have some criteria for pre
scribing or approving methods of exami
nation for measuring resiuues. 

The Commissioner has considered 
three alternate approaches to an opera
tional definition of the phrase. Under one 
apPl'oach the term, "no residue," might 
be operationally defined as satisfied 
when the levels of rc..ddues fall below 
those that can be measured by available 
analytical methodology (a1tematlve 1). 
A second approach would be to estab
lish some low finite level (e.g., one part 
per billion) as a "practical zero" and to 
require 1l.Ss.'l.ys that can reUably measul'e 
this "zero," insisting on the development 
of new assays if a.vaUable lU!says were 
not adequate (alternative 2). Finally, "no 
residue" might be operationally defIn~d 
on the basis of quantitative carcinogen
iclt~! testing of reSidues a.nd the extrap
olation of test data. \ISing one of a num
ber of avnllable procedures to arrive at 
levels that arc safe In tho total diet of 
test nnimnls und that wowd, if they oc
curred. be considered safe in the total 
diet of man. Under this approach, the 
Commissioner would require assays that 
can reliably mcnsw'e tha.t safe level In 
e<lible tissues (alternative 3). For the 
reasons discussed in settlon V.B. of thls 
preamble, the Commissioner has COI1-
cluded ti.lat alternative 3 should be 
adopted. The rcsults of the cQ.l·clnogcllic
Ity testing of the sponsored compound 
and finy selected residues shall be trea~d 
by the statistical procedUres described in 
this part V Rnd prescrjbed in § 500.87 '21 
CFR 500.87). 

1l. enOlCE OF' liN OPEIlATION,\L DEFn~ITIO!,; 

1. Alternative 07le. A number of lW!iays 
might be dcvelcmed to moaame the con
centration of a chemicnl compound (I.e .. 
residue) In an edible tillllue. but for each 
thero would be some level below which 
the compound uudei' analysis could not 
be measured. (Bee section I.B. of thbI 
prel\mble) . Generally, different assays for 
tho same chemical compound will hnvc 
different, and sometbnes vastly difficult, 
lowest ~imlts of mensuremJ;nt. The "no 
resJdue" requ1rement of the Mt could be 
translated Into an operationtll definition 
that 18 based solely on ava1lablo aIl1lJYt.l
cal methodology and IlpecUlCally on the 
lowest limit of measurement of an a.va.D-
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able assay, Thus, the degree of pubUc 
l'isl:,: associated with the use of ,8. spon
sored compound would beconle a. func
tion solely of the capability of available 
unalyUcnl technology, 

The Corllmlssioner concludes thl1.t this 
approach is unsound because it ignores 
all qtlnntitatlve aspects of carcinogenic~ 
tty testing, The carcinogenic potency of 
clifferent chemkals vl1.ries widely; fnil
ure to consider this fact in developing 
cl'itel'in. for the cVllluntlon of sponsored 
compounds would be scientifically un
sound, It could prodUce sltuatiuns in 
which rcs:dues of extremely potent cal'
cillogens Were not measured i .. "dible tis
sues at levels us low us thc measura~ie 
levels of residues of relatively weak car
cinogcns, if the assay nvnilable to meas~ 
urc the formcr happened to have a low
est limit of measurcment that was higher 
than that of the assay available to meas
ure the latter, Accordingly, failUL'e to 

'consider quantitative carcinogenicity 
data in establishing the cl'iterion of low
est limit of measurement that an assay 
must meet would be tantamount to ig
noring public health protection in evalu
ating the use of sponsorcd compounds, 

2, Alternative two, A second approach 
the Commissioner has considered would 
be to estnblish "practical zero" for the 
residues of ull carcinogens, This approach 
would hll.ve one ndvantage over nlterno.
tive one: it would provide a well~defined 
criterion for the lowest limit of measure
ment that any pctitioner's aSsay would 
have to satisfy, This approach would not, 
however, take into account differences 
in cfwcinogenic potency among varions 
carcinogens and is thcrefore unnccepta
ble for the same reason as alternative 
one. 

Undel' altematlve two the criterion for 
lowest limit of measul'emcnt would re
fiect considero,tion of what lowest level 
of me~surement Is "practical, II given the 
state of the Ilrt oC analytical chemistl'y 
or biochemistry, In addition to failing to 
link the no-residuc standard to any con
sideration of c£lrcinogenic potcncy, this 
apPl'oach fails on the grolln!'!. of prncti
(1ality, The science nnd technology of 
analytical chemistry and biochemistry 
are continuously clu.nging, and :t lowest, 
lirr:.it of measurcment which might be 
considcred reasonnblc at one time would 
have to be discarded as unl'ert..')(lno.ble at 
some later time, Whenever a new and 
lowor criterion for the limit of mensure
mont were established. It would be in
cumbent upon the Commissioner to then 
require that use (lr 0..11 compounds ap
proved under the prior criterion be sus
pended until methods were developed to 
measure the residues at this lower level. 
Such a situation, in the Commissioner's 
judgment, would be both um'easonn.ble 
and unmanngeable, 

3, Alternative three. A third nPP1'on.ch 
to defining opcratlonnlly the no-residue 
requirement is to establish a. required 
lowest limit of mensurement for co.ch 
sponRol'ed compound on the busis of 
data derived from carcinogenicity tcst~ 
:lng of ti.1C compound and selected me
tabolites. Under this approach cnrcino
genic potency is given specific consldera.-

RULES AND REGULATIONS 

tlon because actual chronic toxicity test 
data. are u~ed ~() determine the level of 
residues in edible tissue that an assay 
must be capable of reliably measuring, 
Thus, It permits a rational, l!nifonn pro
cedure for establishing the required low
est llmit of measurement for U-~$ays und 
avoids thl! major deficiencles inherent in 
alternatives one and two. 

Should new information relating to 
the carcinogelUc potency of residues of 
a sponsored compound Intel' appear, th1s 
fipproach provides a practical bosis for 
determining whether a new assay is rc
quired to establish compliance with the 
no-residue requirement, But only under 
such circumstances will it be necessary 
for the Commissioner to insist that the 
petitioner develop a new assay: thus, 
this approach contributes to regulatory 
stability nnd predictability, If an assay 
bccomes availahle with a lowest IImlt of 
measurement that is lower than the level 
requi!'ed by the analysis of quantitative 
cal'cinogelllcity da.t~, the Commissioner 
will adopt that method if it also meets 
the other rigorous cl'itcria described In 
part VIII of this preamble nnd § 500,90 
(21 CFR 500,90l, However, for com
pounds that have been approvcd for use 
on thc basis of an assay that so.tisfies the 
requirements of t1ie regulation, the de
velopment of such a method will not be 
required. Thus, following this D.P]ll'oach, 
the Commissionel' can provide the maxI
mum public ,health protection based on 
both qunn~ltRt.ive cp,rclnQgellesis datn 
aud impl'Oved analytical technology, For 
these reasons, the Commissioner COll
cludes that alternative three is the most 
rational approach to developing an 01)
erational definition of "no residuc," 

By adopting this nppro~ch to implc
menting the "no residue" standard, the 
Commissioner Ims I1.sstl'ned that: (0 The 
carcinogenic potcncy of chemical com
pounds can be quantified, and (10 a. die
tary level of a carcinogen can be Identi
fied at which no significant human risk 
of cal'cinogenesis would derive from con
sumption of food containing residues be
low this level. 

TIle carcinogenic potency of com
pounds can be determined by testing in 
cxpel'lmcntnl animals, although such de
tel'miuat!olls are subject to known limi
tations Inhcrent in every measuring de
vice or system, The second [lssumption, 
that potential residue levels l'ClJrescllting 
no significant humnn risk of carcinogen
esis can be assigned. lo; controversi!ll, but 
it must be fully confronted and resolved 
if the public Is to be protected from the 
potentlnl and real dang~rs that inhere 
in the intcl'P1'etatlons of the no-residue 
stnndurd of the nct outlined "as alterna
tives one I1.nd two. 
C, ANALYSIS OF ANIMAL CARCINOGENERIS 

DATA TO DEFINg 0l'ERATI0NIILLY THE NO~ 
nESIDUZ:: STANDARD OF THE ACT 

1. Introduction. The modified extrap~ 
olation procedure or Mantel Rnd Bryan 
proposed for usc In defining the no-resi~ 
due standard for II. sponsored compound 
is a statistical technlque that allows estI
mation of Ute level, or dose, or n cnrclno
gen that would lead to cancel' Incidence 
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rates in test anin1als well below those 
rates that can be detected in practlr.al 
experimentation, In normal expel'imE'l1ts 
in which test animals are administered 
various levels (doses) of a suspected C'l r
cinogen, the observed l'espOLlses (Le .. the 
percent of test animals deVeloping C;1.lIccr 
If the compollnd is cD.l'cinogellic) arc 
usually in the range of about 5 perccnt 
to 95 percellt, To observe responses at In
cidcnce rate,> less thon about five percent 
requires large numbers of ti!st anlnm';, .... 
As will be seen, experiments dc:::(gncd 10 
observe responses In the range of inter
est in establi'ihlng the no-residue st" nd~ 
urd, would require very large and often 
impractical populations of test nnlmnls. 
Thercfm'e, the procedure of Mantel and 
Bryan,' and Mantel et 0.1," as modified, 
is used to treat statistically Ule dose-re
Sllonse data from actual expel'imcnt"t:C~'l 
and to estimate the dose or level of the 
compound under test that would result in 
lifetime test-animal cancer rutcs no 
higher than a certain preselected rate. 

Before d.i.c;cussing the many cc.mments 
received on this feature of the proposal, 
the Commissioner reemphasizes that 
some operutional zero must bc defined 
if the no-residue l'equil'cment of the a~t 
is to be implemented, Regardless of the 
arguments for or against the Mantel
Bryan procedure, the Commissioner 
maintains thnt a procedure that takes 
Into account the carcinogenic potency in 
test animals of residues (which the Mun
tel-Bryan procedures does) is fnr SU]JC
dor to any approach that falls to do so, 

The modified Mantel-Bryan procedure 
described 111 the proposal was labeled ex
cessively consel'vatlve by some comments 
and recklcssly libcral by ot,hers, Those 
who considered the procedure too con
servative objected to the proposed use of 
11. series of COllSt;!l'Vu.tive assumptions 
(shallow-slope, dose-response l'elatlon!), 
low acceptable level of risk) and con
tended that anyone of these assump
tions alone could provide adequate 
protection to the public, Furthel'. 
these comments argued that the practi
cal application of the procedure hns not 
been demonstrated, and suggested that it 
would prohibit the use of mnny valual)le 
compounds, Persons who considered Ule 
proposed procedure too liberal objected 
to the proposed use of a lower confidencc 
limit on the observed slope of the do~c
response eUl've, Their objection Is that 
the proposed statistical technil'J.ne for ex
trapolating dosc-response data obtaiuC'd 
fl'om animal tests sel'lously undcrcsti
mates ImbUc risk, The techniquc pro
vides n basis for establishing a dose level 
where therc would be no significant hu~ 
man risk of cancer, thereby est..'l.bUshlng 
n criterion for I\. residue detection meth
od. SI)ccifically, the comments contended 
that if the true stntistlcs of tILe dose-rc
sponse relation are logistic or !inertr, ex-

t MIUlto1, N. tuld W, R, Bryo.n, "'SI\fcty' 
TeNting of CnrchlO~l1tc Agents," "Journal or 
the NI\t\onlll Cl\nccr Inatltutc," 27(2) :455-
470 (1061), 

I Mo.ntel. N,. et. ai" "Improved MRntlll
DryaD Procedure for 'Safety' Testing of Co.r
clnogcns," "Co.nccr Resellrch." 35 :8C15-872 
(1076) , 
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tro.polat!on with the slope of n problt 
transformation would seriously wuleres
tim ate DU~!!" risk. Further, these eom
mf'llts argUed that the problt transfor
mation leads to a. paradox. In that strong 
carcinogens are tre:ttcd less cQnserva.
lively than we:tk ones. Rer:ardlcss of their 
point of view. however. most of the com
ments sUpported the Commissionc'.··s ef
fort to ~lhit public discussion of the im
plcmenta.tlon of the alltic:mcer provl
~ions oi the act. 

2. Clwice oj tlte Mantel-Bryan proce
dure-(a) Alternative statistical models. 
Most of the comments favored the pro
pOsed adoption or the Mantel-Bryan 
procedure but without the modifications 
suggested in th~ proposal. A smaller 
number ot comments recommended that 
Po linear extrapolation would be a better 
alternative to the Mantel-Bryan proce
dure, and even fewer suggested the 10-
!dstic or the angle distributions. Still 
other comment.s suggested that a com
parative analYsis of animal carcinogen
esis data be required emplOYing all al
tematlve distrIbutions and the smallest 
estlmate of Ule "safe" level be us:!d to 
define the no-residue standard for a. 
compound. Finally, some comments in
dicated that. although the logistic a.nd 
angle distributions have been used In 
bfolOl;:lcal scIences. there is no Indication 
that either one provides advantages over 
the probit (Mantel-Bryan) or the linear 
distribution, a.nd that. therefore, neither 
was appropriate for regulatory purposes. 

Some comments favoring the Mnntel
Bryan procedure argued that it has a 
theoretical rattonale which is probably 
relevant to the carcinogc:.:.lc nctlon of 
chemtcal agents. A slmllar argument was 
made by some of the comments favoring 
the Unear extrapolation. These com
ments also contended that thr linear ex
trapolation has the public health advar.
tage of being the most conservative of aJl 
procedUres. 

(b) Ltmilatiolls in available proce
dures and choice oj procedure. The Com
missioner has extensively reviewed the 
known procedures that may be used to 
derive an operatlona.l definition of the 
no-rcsidue standard of the act from ani
mal carclnogenesis data. This review has 
persuaded him the same scientific and 
technological limitations are common to 
all. Specifically. because the mechanism 
of chemIcal carcinogenesis is not under
stood, none of these procedures has a 
fully adequate biological rationale. All 
require extrapolation of risk-level rela
tions from response.q in the observable 
range to that area of the dose-response 
curve wh~re the refiponscs al'e not 'ob
servable. Matters me furt.her compli
cnted by lhe fact that the rl::;k-level 
relatlonll adopted by the various proce
dures are practically indlstlnrruishuhle 
in the observable range or risk (ll per
cent to 95 percent incidence) but diverge 
Rubstantlal1Y In their projections of 
rIsks In the unobservable r:lnge. Finally, 
the CommlRsloner concludes, no proce
dure Is IntriruJically more conscrvative 
than any other; the conservatism of any 
procedure depends entirely upon the 
restrictions and modiflcntlons imposed, 
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The comments fnDed to demonstra.te 
that another procedure Is supenor to 
that of Ma.nt:.cl Bud Bryan I and Mantel 
et al." (Mantel·Bryan) and tb.erefore 
the ConunL<;sloner hIlS adopted it with 
some modifications. Moreover. the Com
missioner concludes Ulat some uspects of 
the MantE'l-Bl'yan procedure 01Ier dis
tinct advantagcs over the other statis
tical procedures. It pl'Ovidcs Il clearly 
defined meM:; for pooling data from 
multiple experiments and from multiple 
dose levels C within a single experiment, 
thus permitting decisions based on the 
fullest use of available da.ta.. Further, the 
Mantel-Bryan procedure has a clearly 
defined mechanism for handllllg the 
spontaneous tumor rate. (see pa.ragraph 
V.C.4.(d) of this preamble, below.) To 
overcome certain limitations of the· 
Mantel-Bryan procedure, the Commis
sioner has adopted a number of modifi
cations, which are described in § 500.87 
and discussed in paragraph V.C.4 below 
in the preamble. 

The CommisSioner recognizes the 
significance or the decision to a.dopt the 
modified Mantel-Brya.n procedure to im
plement the no-residue requirement at a 
time when that procedure, and similar 
procedures, as well as the relationship 
between test-animal experience a.nd 
huma.n risk. are Wlder active and in
tense scientific study. He therefore has 
concluded tha.t a review or thL'! deCision 
shall be Wldertaken in 2 years, and any 
appropriate monificattons In the regu .. 
laUon will then be initiated. 

3. Time-to-tumor and. otlter consid.~ 
erations. Several comments contended 
that the proposa.l was deficient because 
It clld not address the tlme-to-tumor 
aspects of chemical carcinogenesis. Some 
comments pointed out that Albert and 
Altshuler have developed preliminary 
statistical relationshIps between low 
levcls of carcinogen exposure and time 
of tumor ma.nifestntlon. It is the view of 
these authors tha.t characterization of 
carcinogenic potentlol on the bll81s of 
Incidence alone Is not appropriate, be~ 
cause It ignores the llfe-shol"tenlng 
aspects of carcinogenesis. 

The Commissioner generally ar;,'l"ees 
with these comments. He Is faced, hoW
ever, with a dilemma similar to tha.t 
presented by the choice of statistical dis
tributions. Whllo statistical analyses 
bused on incidence have been subjected 
to the scrutiny of use, the tlme-to-tumor 
reln.tlons developed by Albert and 
AILshuler have not. For this reason, the 
Commissioner concludes that the busls 
for extrapolation prescribed In the regu
lation r.hal1 be only incidence statistics, 
but the agency will Inltiate a review of 
the matter of tlme-to-tumor statIstics 
in 2 y~arn a.nd consider the desirablm.y 
and practicablllty of pl'ov1dlng for their 
conrdderatJon. 

One comment, stated tha.t "('!fects 
produced at hlghea' dose tevehJ' • • nrc 
useful for delineating the meclmnlsm of 
action. but for any matcr:al and ad
verse effect. some dose level exist:! for 
mnn or animal below which adverse ef
fect,a will not IlPpear." The comment 

a.nalyzed in detaU the deficiencies of a.ll 
statistlca\ extrapolations and stated that 
approa.ches are avo.l1o.ble to define n true 
carcinogenic "no-effect" level. It con
tended that it Is mOl'e npllrollrlatc to 
determine R biologically Insignificant 
level using a sa.fety factor based 011 com
petent scientific judgment. 

The Commissioner disagrees with the 
contention that the claSSical toxicology 
concepts of "thresholds" and "biologi
cally Insignificant levels" are generally 
applicable to carclnogcnesis. There Is 
substantial SCientific controversy over 
whether such concepts apply to Irrevers
ible processes, such as the chemical in
duction of malignant neopla.c;la. "Thresh~ 
old" and "biologIcally significant level" 
concepts derive from short-term toxicity 
experiments which have no established 
meaning In blologlc!].l processes that re
quire long Intent periods (up to 20 or 
30 years) before lesion manifestation. 

Several comments opposing the pro
posa.l suggested that the agency should 
maintain fiexibUlty and evaluate the ap
provnbUlty of sponsored compounds 
based on assessments of benefit and risk. 
In effect offering another approach to 
establishing the operational zero for car
Cinogenic residues. The Commissioner 
concludes, however, that an approach 
that eontempla.tes consideration of the 
benefits of use or a sponsored compound 
in defining the no-residue standard Is In
compatible with the anticancer prm'l
slons or the act. 

1. Modifications and restrictions on the 
Mantel-Bruan procedure-CII.) Expres
sion 01 dose level. Several comments ad~ 
dressed the a.djustments the Commis
sioner proposed to make In the "snfe" 
level of Mantel nnd Bryan derived from 
the experimental animal da.ta 1n order to 
esta.bl1sh an appropriate value for man. 
Some comments stated that adjustments 
for dHYerences In food Intake between 
cxperimenta.l animals and man Inap
propriate when dealing with carcinogens. 
The comments stated that such o.djust· 
ments would nssume erroneously that all 
toxic materials hnve the some mode of 
action on a body weight. basis. They fur
ther suggested that the rela.tionshlp 
should be expressed In terms of concen
tra.tlon in the feed of the test animals 
and in the food of man when the diet In 
both cases is consumed ad Hblt\lm, o~h~~r 
than on un amount-per-body-welght 
basis. Other comments argued that the 
conversion of animal d~\ta to m(l,n shOUld 
be bnsed on surface arens. 

The final regulations specify thn.t cn!'
clnogenicity tests shall be conducted with 
the teRt compound's concentration In the 
diet of the experimental o.nimnJ~ held 
constant throughout the study. And the 
"safe" level derived from the modified 
Mantel-Bryan extrapolation of test-ani· 
mnl data shall be expressed as a concen
tration In the total diet (weight of com
pound/weight of total diet) of tho 
unimals and shan be directly applied at 
the "safe" level fot' the total diet of man, 
The Commissioner concludes tha.t the 
nrguments for conversion based on sur
face nreas or on intake per unit of body 
weight have little basis, Tl'c comment.!! 

F[DERAL REGISTER, VOL, 42, NO. 3S-TUESDAV. FEBRUARY 22, 1977 

01155



provided no evidence that these concepts 
a.re applicable to low-dose chronic expo
sures. The surface area concept Is based 
011 experience with short-term, high-dose 
studies, Furthermore, measurements 01 
surface area nre crude, Finally, surface 
al'ea and body weight wUl vary, as will 
food intake per dny, throughout the 
chronic study, thus reQ.uh:Jng constant 
ndjustments of dose, . 

UntU evidence Is compiled demonstrat
Ing that tl':el'e is a more a.ppropria.te 
means of conversion from experitnentnl 
animal to man with respect to chronic 
exposure and carcinogenic manifesta
tion, the Commissioner will asswne that 
the animal is the Integrator thrOUghout 
its llfethne of any observed response to 
a. fixed concentration In the diet, The 
Commissioner has tilUS adopted the 
direct conversion approach (the "safe" 
level in parts per million, parts per bU
Ilon. etc" of the diet of the experimental 
[I.nimals directly applled to the diet of 
man) , which Is the most conservative. as 
well n.s most practical. of tile appl'ORches 
considered, 

(b) Degree 0/ data con/ldenCI·. The 
Commissioner disagrees with comments 
that characterized the proposal's require
ment for 99 percent confid~nce Intervals 
as another in a series of unllece~surily 
conservative assumptions, Confidence in
tervals characterize the quality of experi
mental measurement. The Commissionl)r 
concludes that a hIgh degree of confi
dence should be demanded for decisIons 
respecting carcinogens, He therefore bas 
adopted the 99 percent level of confi
dence, and the final regulations require 
that nil calculations bllSed on experimen
tal obsel'vntions sholl 1w made fmm or 
with the 99 percent confidence limits. 

(c~ Slo'pc Ilsed lor e,xtraporation. The 
proposal would have required that extra
I)olation be made WiUl tlle lower 90th 
percentile of the observed dose-response 
curves. Numerous comments stated that 
the extl'BPolation should be performed 
with a slope of one, ns Ill'ullosed by 
Mantel and Bryan, 

The Commlsslonel' agl'ees with com
ments that suggested tlmt use for extra
polation of the observed slope of thc ex
pel'imental dose-resllonse curve could 
underestimate l)ublic ri~k, and has modi
fled tile regulation to cull fur a maximum 
slope of one. This requirement affords a 
high clCgl'ce of confidence that. regarcl~ 
less 0f the actual confir:urntion of the 
close~response curve in the unobservable 
region, the max.lmum projected ri~k will 
be highel' than the u.ctllal rl.,lc 

If the experimental c!ofie-l'CSponse 
curve exhibit~ 3. slope that Is less them 
one. it is po"slble that this slope chul'flC
teri~ttc may al~o pl'evall in the unobscrv
able region. To ma!ntaln the conserv
atism of the procedure. In such situa
tions. the regllIlltions require tlmt the 
extmpolation be pel'formed with thl'! 
shallower slol1e, 'l11C CommiSSioner rec
o~nizes thllt there may he weak C[l.l'CitlO
lIens whose actual dose-response curve 
slope may be relatively steep at the lower 
lcvels of response. with a plateauing (I.e .• 
vt'lry shallow slope) In the experlmen-
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~11y observed region, In such a case, 
the procedure adopted would be ultra.
conservatIve, However, It Is not possible 
to know the nature of the true slope in 
the unobservable region. and the agency 
must have a high degree of confidence 
that the maximum projected risk Is 
above the actual risk, 

(d) spontaneous tumor rates and 
data combination. In the proposal the 
Commissioner recognized certain limit
ing features that nre conunon to all ex
trllPolntlon procedures, including that of 
Mantel and Bryan, These llmltatlons 
concem the rate of tumor incidence in 
the control groups of animal bioassays 
and the selection or combination of data. 
from different experiments. Since pub~ 
I1catlon of the proposal, Mantel and c.o~ 
workers ~ have developed pl·oeedure.~ to 
deal with these issues, "rhe Commissioner 
sees merit In these improvements and 
hns adopted them in t.he final regula
tions. 

In the original pl'ocedure published by 
Mantel and Bryan, the tumor incIdence 
attributable to a gIven level of a chemi
cal carcInogen was measured as the dif
ference between the UI)per 99 percent 
confidence limit of the observed response 
of tcst animals and the lower 99 percent 
confidence limit of the observed l'esponse 
of control animals. The effect of this pro
cedure on the delived "safe" level Is 
minot' when the tumol' rate In control 
animals Is low; however. when the con
tl'ol animals exhibit ~ high rate of spon
toneous twnors. the effect of tile pro· 
ceclul'e is far more pronounced. The im
proved procedure published by Mantel et 
aI.' treats the rate of spontaneous tumors 
tis an additional statistical pal'Umeter, 
which It is, and thus resolves this 
problem. 

In many Instauces. the n'~tc and fe
male animnls of the same strain mny ex
hibit significantly differcnt responses to 
a. compound. It Is also np})arent that the 
I'esponses of durel'ent stl'fllns and species 
may be simUar, It is always deslt'able to 
make maximum USe of nvallable Infor
mation by npproprinte combination of 
different doh\ sets however. but prudence 
must govel'n the process of selecting nnd 
combining data. Combining different 
data sets Increases the number of ani
mals used in the :malysis nnd therefore 
increases the confidence In the result.<;. 
Yet. In many Instances. dUfel'ent data 
sets cont~in different types of Informa
tion. MllUtel et nl,' discuss the Informa
tional aspecw of datil. combination with 
l'espect to pooling datn from different 
expm'hl1ents find from dlITet'cnt doses. 
The Commissioner aat'ces In principle 
w.ith most of their conclusions; nevert.he
less. he anticipates that situations will 
nrlse where the evidence in support of 
combining or not combining dfltn will be 
CCluivocul. Tllel'efOl'c. he concludes that 
the fitatisticnl and biological evaluation 
of dnt.n. will detel'mlne which data sets. 
If allY, will be IlPlll'oJ)rinte for pooling, 
Where there nrc significant stutistlcol 
nnd/or biological durcl'cnres in the ob
served responscs. only subsets of data 
rcpresenttng statlsticnllY and blologi-
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cally compatible bloassays will be used 
for analySis, 

(e) Level 01 risk. The proposal sug~ 
gested that an accepted level of risk for 
test animals, and thus for man. could be 
1 in 100 million. Ma.ny comments argued 
that this level of risk was unnecessarily 
conservative In light of the many other 
cumUlative, conservative restrictions al
ready imposed by the regulations. For 
the reasons set forth belOW, the Commis
sioner has concluded that this level of 
risk is unduly limiting witllout substan
tial ('omllen~utlon In terms of public 
health. 

As the level of risk is decrea':ed. the 
number of animals that are required In 
each test to bring the lowest limit of the 
assay's mensurement derived from a no
carcil1ogeniC~l'espon>;e test into the 
range of current analytical technology 
vastly Increases, Thus, the time and re
sources that are necessary to plan, per
form, and evaluate the test before sub
mission to the agency In proper form in
Ci'ease enormollsly. This In turn Increase" 
the potential for interference from ir
relevant variables 01' intervening forces. 
Tllen the amount of agency resources 
that must be committed to evalunte the 
data also increases almost geometrically. 
Flnnlly, all these nddltlonnl factors pro
vide only a minor incremental increase 
in the degree or confidence in any deci
sion t.hnt must be made on the results of 
these cluonlc toxicity test.;;. Conse
quently, the final regulations establish 
the maximum risk to be used In the Man
tei-Bryan calCUlation ns 1 in 1 milUon. 
'l11e following clurlfiratlol1s or the mean
ing or the 1 In 1 mllllon risk level dem
onstrate why the CommiSSioner bclievrs 
that such a 1'Isk level can pl'opedy be 
considered or Insignificant public health 
C(lnCCl'l1, 

m The risk level of 1 in 1 ndlllon 11' n 
risk level for the entire lifetime of fin 
Individual. 

(Ii} This lifetime risk is the mnxlmum. 
and therefol'c tmllkely. human risk level. 
Becanse of the series of conservative as
sumptions built into the modified Mnn
tel-Bryan procedure nnd into the del'Jva
tiol1 of the fin?l "safe" level (see po.fI1.
graph V.D .. below In this preamble) , the 
most likely hmnnn risk level wlIl be sev
ernl ol'dcl'1' of magnitude l('~s than this 
mnXII11Ulll. 

(Iii) The 1 in 1 million lI!e~lme ri!lk 
Ic\'('l assumcs that an individunl will con
sume mnximum residue levels crcry dny 
over a lIfet.lme. 

(Iv) The us'c of this procedurc for cstl
mnt.ing ncceptable lev ('1 Is based on the 
nssumption that the only riRk to the 
human IJopuIntlon Is that from l'esldu('s 
or the SllOl1Sorcd compound, not from 
such intervening causcs as disease or 
accidcnts (e.g" the avcrage risk of fatal
ity by motor vehicle accident per yenr 
l!l approximately 1 In 4,000) , Bccause the 
populll.tton Is constantly at risk from II 
wide l'ange of factors. however, any in
crement of incl'eased rL .. k a~socld.ted with 
eXI10Stlt'C to residues of multiple com
pOllnds is at m.ost in the vanishingly 
smull rangC', 
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v DERlVATION OF TUE LEVEL OF TOrAL 
UESIDUES OF CARCINOGENIC CONCERN 
\VII,ICR CAN DE TAKEN AS SATISFYING mE 
NO-RESIDUE REQUIREMENT OF THE ACT 

As explained in the previous section, " 
IJ\}tcntial residue level corresponding to a 
risk of lin 1 million In test animals (i.e., 
tile "safe" level derived from the modi
fied Mantel-Bryan procedure) can be 
considered the level that represents no 
~igniflcant carcinogenic burden in tile 
total diet of man. Thl!: level is asshmcd In 
the nnal regulations the symbol Sf' and, 
expressed as a fmetion in the total diet 
Ii.C .. parts [leI' billion, parts PCI' trillion} 
of the test animals, shall be directly 
taken ns tile potential undetected residue 
level that is safe in the total diet of mllll. 

In some cases, re.'iidues In addition to 
the sponsored compound Itself wlll have 
been selected for carcinogenicity testing. 
In these instances, "safe" levels will be 
derived for each of the compounds that 
have .undergone tegting. The compound 
exhIblting the lowest value for the ·'safe" 
level is the most potent carcinogcn of 
those tested and constitutes the greatest 
potentia} carcinogenic threat among the 
residues. The CommL'isioner Will, accord
inrrly, choose the stI1allest value of the 
various "safe" levels, assign to It the 
symbol Sa. and assume that it represent:.<; 
the potential carcinogenic burden that 
may result from the MTminbtmtion of a 
sponsored compound to food-proGucing 
v.nlmnls. Additional1y, because other 
tested residues may huve exhibited car
cinoge~ic propel·Ue.'l (albeit less po-tent) 
and stIll other. untestecl residue'S may 
represent carcinr genic rlslcs, the Sn wiiI 
be taken as thc sum of the levels of all of 
the l·esldues. Potential residues In thc 
total human diet cannot exceed Sn if that, 
diet is to bear no significant carcinogenic 
risk to man. The only resldue.5 that can 
be excluded from the sum ot residue 
levels are those that havc been unambig
Uously shown b be noncarcinogenic. 

Although It will already be appal'cnt to 
th~ a~tenth'c reader and to tIle traincd 
SCIentISt, it bears reiteration at this point 
that So (or any flgure derived on the 
basic; of adjustrrcnts described \lclow) 
does not l'em'csent a lcvel of l'(;sldues 
"approved" for iutroduction Into the 
human diet. The pm'pose of these re~ula
tlons l'l to establh;h critcr~J, for the evalu
ation of assays for the mcm,urement of 
carcinogenic animo,] drue's. These crltel'la 
must Include some lowe;;t level of reliable 
measurement that an assay if: required 
to !lleet. In defining n level of potential 
reSIdues that can be considered "safe," 
thercfore, the Commls:.lo.ner is establish
ing a criterion of nssny me8.surement 
thnt, if It can be met for n compound, will 
a.ssure that any undetected residues re
t1ultlng from the compound's llse will not 
Illcrease the rlf;k of human cuncer. 

E •. CORIl~CTIONS FOR FOOD INTAKE 

Several comments argued for and oth
ers opposed further adjustmcnt.'! based on 
pa.ttern!, of tood consumption, Some 
(!omment-'.i contended that the "safe" 
level ot Mantel and Bryan In the anJmal 
diet aho\lld be directly applied IlS the 

RULES AND REGULATIONS 

upper allowable llm1t In man's diet and 
In any component food In the human 
cUeto These comments ar~ued that thill 
limit should not be rn.lsed by consldel'n
tion of Intennlttency of consumption of 
particular foods or of the prollOrtion of 
the total diet represented by an Individ
ual food. They suggested that individ
uals who con.5ume above avel'~~e 
amounts of food would be exposed to 
above average, and Ums possibly hnrm
luI, levels of residues. Further, these 
comments contended that the act does 
not provide n distinction between peo
ple who consume average diet.'> and peo
ple who consume above-avernge qUl\n
titles of exotic foods: b,lth groups nrc 
entitled to equal protection. They argued 
that adjustments fOr exposure frequency 
based on food consumption Plltterns as
sume thnt continuous long-term expo
sure to a carcinogen precedes the devel
opment or cancer. 

Many other comments urged thnt ad
jllstment~J should be made based on the 
proportion of the specJfic food in the 
total diet and the frequency of exposure. 
These comments generally favored the 
\I:,e of food consumption data, so that 
the degree of conservatism was more 
uniformly applied taking into account 
the relatlonghip of the particular food 
to the total dl,;t. 

The Commi;;sloner disagrees with til(" 
contention that no ad.lustment:.<; !'hollld 
be made for factors of exposure. ~cc
tlon 512<dl (2) (A) of tlle act rcquires 
the CommL<;sioncr to consider the prob
able conSUmption of a (\l'Ug nnd of any 
SUbstance formed in or on food becallse 
of it.c; lIf;C. Analysis of cardnOgelH.'sis data 
pl'Ovidcs S". The no-residue standal'dil of 
the nct has becn defined as satL'ified when 
the sum of the levels of all potentia.l lln~ 
detected residue . ., of the sponsored com
pound (excluding only thooe that have 
been found to be noncarcinogenic) would 
not exceed S. In the totul diet of man. 
Because products derived from food~pro
dncln~ anirr.111s do not constitute the 
total human diet, It is therefore appro
pl'inte that S, be con-ected for }Jrobable 
human consumption of specific tisues. 
The Commissioner agrees, however, that 
nny adjustment.'> must be conservative 
to alisure that aU segment.'! of the popu
lation nre protected. 

The Commissioner hUIi consulted 
a.vailable data on food consumption pat
terns in the united states, anel concludes 
that muscle tissue and eggs can bc con
sldcred, conservatively, to each con·· 
stitute one-third of tile tOtlll dnlly hu
man diet. Since milk can constitute the 
total dally dict of any Individuals (c.g., 
infnnts). no adjustment will be made 
for this commodity. AdJustment.'i fCJl' fre
quency of exposure for tissues othel' than 
muscle, milk, or eg(.,'S iLe., kldncy, livcr, 
etc,) will be considered only if the pro
portlonat.e level/l of potential undetected 
residues in "Hch othel' tissues, compared 
to muscle, are such that Intake of l'lUsc1e 
tissue on days when other tissue;; are 
not being consumed provides an insig
nificant contribution to the total expo
/iuro to reslducs (i.e., S. is never exceeded 
ill the totnl diet of human beings). 

The filial regulations use the symbol 
S,,. to l'cllrcsent the level of total residues 
or l'arclnogenie concern that can be op
emtionully defined as satlsfying the no
resIdue requirement of tho nct for spc
clftc tissues, If, for example, a particular 
animal drug used in cattle were found 
to have an Sa of 10 parts llcr trillion, the 
assay required for approval of the drug 
would have to be callable of reliably 
mcnsuring residucs of 30 parts PCI' tril
lion nnd above In muscle tissue. 

F. 01'HER I'OSSIDLE ADJUSTMENTS 

SeveI'llI comments urccd that the reg
ulatiol1 Should not provide for adjust
ments for the degl'l\daUon of r~llldues In 
food under normal conditions of storage 
and cooking. Others suggested that such 
data should not be required but should 
be taken into account when avaUable: 
st!.ll other comments expressed the fear 
that such data would be used to dUute 
the conservative intent of the regulation' 
they argued that the term "normal con: 
dltion of storage and cooking" would 
be difficult to define, and it might reduce 
protection in situations where actual 
storage nnd food preparation practices 
dtd not approximate experimental con
ditions. Finally, some ccmments sug
gested. generally,' that such studies 
ShO\lld' be required only when there Is 
reason to believe that such information 
would assist in pl'Otectjng public health. 

'rIlC Commissioner c.rrrees that the pa
l'ametcl's I,lppropl'iate to such stUdies 
have not been defined, and he hRIl de
leted from the final regulatlolls refe:'
ences to postslnughter residue degradCl
tlOH studies. When thel'e Is reason to be~ 
'leve that I'torac;c conditions or food 
[)I·cIJnl·atlon methods might lead to the 
formation of potentially toxic residue 
products, however, the Commissioner 
will require npPl'oprlate specinl Investi
gations. Petitioners are encouraged to 
explore the postslaughtcl' stability of 
residues. Experience has shown that res
idue stabi1lty eRn be n complicating rue
tor in fltudles for the validation of assays 
fot' dosed tisslles, The Commissioner cn~ 
courages reReal'ch In this area but until 
appropriatc Information can be reliably 
incof}")orated In the food safety decisions, 
such datn. will not be used to libernllze 
the requirements of the regulations. 

(;. CONSllmRlI'l'ION D.' OTUER RELEVANT 
SIIFI,TY FACTOR:'; 

Orlnlnnll.v, the Commissioner I)l'opo;md 
that, the Mantel-Bryan calculation be 
modified to account conservatively for 
dl'Ug ljse patterns, e.g" the admini~tra
tlon of 11 dl'llg' in the treatment of dis
eased animals, Comments demOlls\'rutcd 
t.hat diseuse incidence does not occur 
randomly within n. gcogrnphlc arca or 
wltbin speCific animal grouPS. Although 
a disease may have an overall Incidence 
of only 10 percent, the affected group 
maY be located In a single area. There
fore, the Commissioner Is unable to con
clude that evidence exlst;..'!, or other Il(lfety 
fuctol's are o.vnl1o.ble, to penrJlt him to 
calculate the effect or such drug usage, 
and he has deleted this prov1610n from 
the regulation. 
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VI, ME:::'ABOLIC STUDY TO SELECT MARKER D. APPLICATION: DATA DEVELOPMENT AND tissue under examination, Residues that 
RESIDUE AND TAROE'1' TISSUE CALCULATION OF Rm are potential mal'kel's will be present nt 

A, 'rat CONCEPT 1. Marker residue, Application oC the n known concentrntlon (Rm) Ilt this same 
concepts of mlwker residue and tal'get time (Tl. of Plate I), and in a definite 

Before he can approve the use or II. residue requh'es nn experimental detel'- (although perhaps I'apidly changing) 
sponsored compound, the Commissioner mlmLtlon of thl' quantitative I'elntlon- quantit(ltive I'eilltionship to the totalre~
must ussure that a prQ£tical and l'cliable ships of residues that might serve as Idnc (Plate U I. 

nssny Is availnble that ciln measure car- mal'kers (including any which have def- With t.he' quantitative relatiol1!<hlp.' 
clnog'enlc residues at the level which dis- initcly becn shown to be nonclI.I'clno- cstabll-hcd, It will be possible to select 
criminates safe from unsafe food, I.e., the genic, since lheoreti('ally one of these one of the l'esldues as 0. marker. Ol'cll
assay mUst be capnble of determining might be selccted at; marl,cr residue) n:1.1'lI:\' , lhe I'csidue f;elected will have the 
when Srn Is cxceeded in each edlce tissue. to the totell residue In cach of the vRI'lous followill~ characlcl'lstlcs: W It wllll'el)
One apPI'oo.ch to this })l'Oblcm would be edible tissues which might sen'e o.s tar- I'escllt at lcalit 10 percent, und usually u 
to l'equlre assnys that can be used to get ti<;su{'s. Further, because these l'dn- great deal mor(', of t.he totall'esldne bur
measure every residue in each or the dell ~t the time when the total I'eslduc 
various edible tissues, Because the num- tlonshlps challg-e with time, the levels of was dcnleted to Sill; (ij) it will be stable, 
ber of residues In edible tissues and the potenl.inlll1:lrkel' residues In the potential easl;y i:;olated and characterized. uml 

target ti'5SUCS must be menslll'cd over 
number of tlssucs can sometimes be time, and tissue concentl'Utlon~tlme pro- sUsceptible to mrUlillulation for afsay de-
Im'ge, ~t Is unlikely thnt sllch o.n ap- flies must be consb'ucted, These dePle- velopment nnd implementation; (1If) it 
proach could be put to practtcal usc, The tlon profiles will be derived from mea- will be undergoing relatively mpld 
Commissioner has determined thnt an- d change in concentration at the time the 
other approach Is possible thM Is far sUl'cment..'1 rna c in target animal tissues total l'csldue burden 1s at 01' ncar SM 
more practicable Ilnd sacrifices no prIn- after cessation of exposure to the spon- (f.e .. a change in its concentl'O,tion will 
ciple of safety, This altcrnative approach sored compound. Finally, because the re- be a sensitive indIcatol' of Ule time when 
centers on the concepts of a marker I'esl- suIts of carcinogenicity testing have been the toLal residue bUl'den has depleted 

. used to set limits for total potential un-
due and a target tissue, detected residues in each of the indivld- below Sin. While other considerations 

A marker residue Is n ,residue whose ual edible tissues, the depletion proftles may enter into the selection of a. marker 
level 1n a particular tissue Is in a known must Include measurements of the total residue, these three will ordinal'lly be 
relationship to the level of the total resi. residue in ench potentinl target tissue to most impol'tant, 
due of carcinogenic concel'O in an edible leveL'! at lenst as low as tile Sin appropl'i- 'rhere may be instances In which 110 
tissues and which, therefore, can be ate to the tissue. Addltlonally, depletion single l'~sidue can adequately fuUm tilt' 
taken as nleasure of the total residue of profiles for one or mOl'c potential lllntker reqUirements which a murl;:el' residue 
intel'est In the target animal. Ollce a residues must be constructed and Include must meet. In f;uch instances, it may be 
marker reSidue is selected and its quanti- measurements of levels of residues cor- necessary to select some combllmtloll of 
ttttive l'elo.tionship to the totnl residue Is responding to the times when the totnl residues which, takcn tor:cther, can rep
detel'll11ned, it is possible to c.l1ctllate n residue hns reached Sm (Plates I and II resent the tot."!I residue burden. It shOUld 
level, for ;Jurpof;es of these I'egulatlons, set forth ill § 500.89 «31 CFR 500.89) ,) be noted that 0. marker residue can be a 
R" .. which is that level of the marker Part In of thIs prenm1 Ie desel'lbes the cOlllpollnct which is not a carcinogen, but 
residue that must not be exceeded :In a requirements for the study of the mela- Is nn Ullnmbiguolls Indlcutor, In the man
selected tissue' (the target tissue) if the bolle fate of a sponsored compound in ncr nll'endy described, of the l>resence 01' 
total residue of carcinogenic concern in target animals, Although the purpose of absence of carcinogenic resldites, 
the edible tissues of the target animal Is this eal'ller metabolic study is to provide 2, Target tissue, Selection of a. tm'get 
not to exceed Sn. The mal'ker residue can informntion for selecting l'cl'lldues for tissue requires a comparison of tile de-ple
be the sponsored compound or a.ny of its carcinogenicity testing, tile sume prhl~ Uon profiles for each of Ule edible tissues 
nletulJoliteR, or II. combination of residues clples and requirements nre applicable I Plate I set fOl'th in"§ 500,89), A target" 
fOl' which a common assay cnn be here and mllst be rollowed In acquiring tissue will be selected based on assuml1ce 
develol)ed. t.he inrOl'matio~~ necessary to construct t.lmt the absence of the nUH'ker residue at 

The target tissue i1> that ti1>sue in depletion profiles. However, to meet the 01' above Rm assures that cUl'cinorrenic 
whicb the absence of the marker residue depletion profile requJremellts p1'e- residues are absent from the Slowest de~ 
nt R .. , or nbove can be taken us confirma- scribed by the reBull',tlons, a second pleting tissue, and Ums Ulat the entire 
tlon that the safe residue level, S"" Is metabolic study of the sl)onsored com- anlmo.l Is free of co.rcinogenic residues: 
not exceeded in any of the edible tissnes. pound In the t,u'gct animals may be When n compound is to be used in 
When a mEiI'kel' l'eslrIne and a target tls~ neccssUl'y, TIlls second nnd possibly mllk- aud egg-pl'Oducing animals, mille 
suo o.re selected, a prncticable asSay must mnre refined stitely may requh'e the nnd crrr:s will be tnrget tissues ill addition 
be developed that can reliably measure use of a largel' mmlber of <Ullmuls. to one t1s1>ue selected as the target tls
the marker resldue In the target tissue at for It will be necessary to detCl'l1llne the Rue to l'epl'e~ent the depletion of residues 
levels nt leo.st as low as R .. , and condi- total numbel' and the quantities of rcs- in all of the edible carcass. In such cuses, 
tions of use of the sponsored compound lelues, not only :>.t two points in time, but it may be nece;;snry to select a marker 
mURt be established that nssul'e that, in at severnl approprlutely spaced time iu- resid\le for mille or ep;gs that is different 
practice, the potential marker residue tennis sturting illlllledh.\tely after cessa- fl'om the ml\l'kel' residue selected for the 
level !n the t(lr~et tis:me cloes not exceed tiun of exposure and continuing untn thc target tissue representing the edible 
n,;" residucs in each of the potentlo.l target. carcass. 

When it is determined, using as assay tissues has reached n level corresponding 3. Calculation of Rm. TI1C lm'el of the 
demonstrated to be callable of reliably to n totalrc31elue level of the appropriate marker resldue which is present in the 
meaRuring the nUl.1'ker residue in the tar- 8", (e.g., fOl' ment, mllk, or eggs), If the target tissue at the time (Td when the 
get tis~ue at levels at lenst as low as initial metabolic stuJy were done wlth sum of the levels or the reslducs in the 
R"" that thct'e is no such reslduc at levcls the degl'ee of precisIon required to select slowest depleting tissue (excluding I\lW 
at 01' above R", it can be concluded that a mnrkel' residue Ilnd a target tissue, of residues that haVf~ definitely been shown 
the no-residue standard of the act has COUl'se, it need not be repeated, to be noncarcinogenic) is equal to Sm 1·or 
bcell sntisfied for 0.11 edible tissues in the Selection of n marker l'esldue will be that tissue, is the Rm for that marker res
animal under examination, Conversely, based on e;,.amlnll.tlon of depletion pro- idue, The depletion profiles wlll be used to 
If Lhe market rE!sldue Is fnUlld In target fIles. Gcncrnlly, there will be some time select Rm (Plate II set forth in § 500,89) , 
tissue at levels eqllal to or greater than at which tile sum of the levelR of the In- For example, nssume (i) that liver fa 
R .. , all edible tissues must be considered dlvldual residues of carcinogenic concern the tm'get tissue or animal drug, p, In
unsafe for hUman consltmption, " will fall below t.he $ ... o.lllll'oprillte to the tended for usc In cattle; (If) that the 
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only reddUfI$ of P are the pa.rent com· 
gound, P. and a metaboUte P,; (W) tha.t 
T£ Ja 3: (Iv) that S. for the sponsored 
compoUnd Is 29 parts per trllllon: and (v) 
that the following Is a chart of the deple
tion profile of the drug. 

fln rmrls per trlllilln) 

Total 
Time ~dDO r I', 

bnnJen 

0 100.0 711.0 2&.0 
1 rA4 4t.6 21.11 ., 420 U.3 17.3 
a 29.0 14.0 14.0 
4 2/.0 V.O 120 
1\ 18.0 1\.0 10.0 

In this case, before the drug can be ap
proved. tor use. the petitioner must de
velop an assay that will .satisfy the eval
uation criteria In Uver for either P at 
least M low as 15 pa.rts per trillion or PI 
at least as low sa 14 parts per trnUon. 
Because P is depleting faster than P" 
when the total residue burden Is 29 partS 
per trillion. P may be the preferred COM
pound to seled as the marker residue 
since It does provide a more accurate AS
sessment of when the total residue bur
den reachee 29 PBrta per trIIUon (S"'). 
Another example is provided In Plate II 
in § 500.89. 
vm. SpOl'~n1l::D COKPOt1NDS Arn:cTIlfo 

POOLS 01' C41ICDrORlflC OR Pol'EllTIALL"I' 
CAltCtl'fOCBNIC SUBSTANCES Etmoonous 
TO TAlIGET ANnrALS 

A. APPLICABILl'l'Y OF NO-RESIDUE 
lIEQUIIIEMElft 

The act requires that In makln" food 
8a.fety decisions, the Comml88loner tate 
into account all substances formed In or 
on food by the administration of !!POn
sored compounds to food-producing ani
mals. It Is well recognized that: (f) sev
crnl substances endogenous to food-pro
ducing animals are suspect or proven 
carcinogens: (11) In any given nnSmal 
species or breed, the size of pools of such 
endogenous substances vary widely with 
such attributes as sex, age. lactation, 
8tate of estrus, pregnnncy, geographic 
location. and animal husbandry prac
tices; Ilnd (Ui) man has had IlUstatned 
exposure to such endogenous substances 
for centuries. Whether nornlnl levels of 
human exposure to these substance!! are 
responsible for human cnrclnogenesls is 
unknown, but the Commissioner main
tains tha.t the use of drugs that can 
cause an Incl'ease In human exposure· to 
such compounds has the potential ot In
creasing the risk of humnn carcinogene
sis. The me of sllch dJ'ugR must there. 
fore be controlled. 

RULES AND REGULATiONS 

that normal background levels Q.1'~ not 
eXCeeded In the animal when the animal 
is slaughtered. The regulatloDl! aJao re~ 
quire the development of practical assays 
for measuring en!iogenous compound 
levels. 

Several comments on this segment of 
the proposal expressed concern over the 
meaning of the term "endogenous com
pounds" RIld questioned how such com
pounds are to be distinguished from "ex
ogenous compounds." Others questioned 
whether the fonner term 'ncludes chemi
cal derivatives <estradiol benzoate) of 
bOna llde endogenous compounds <estra
diol) or essential nutrients (some ambio 
acids, minerals, vitamins). Comments 
also expressed doubt about the dllltlnc
tIon between endogenous and eXO/ifenoua 
compounds In cases where the adminis
tered compound can be metabolized to 
residues of both claases. Some commenUi 
also argued that all eXtemalb' adminis_ 
tered ('ompountls should be considered 
exogenuw., as the true meaning of the 
term Impnes. 

other comments SUggested that en. 
dogenoWl substances of Jnterest be sub
Jected to toxicological testing and toler
ances be set if such substances are found 
to be not carCinogenic. Some expressed 
doubt that avaflable technology could 
meet the requirements of the proposed 
regulation. They contended that the 
terms "normal concUtfons of use" and 
"normal baelQrround leve18 of endogenous 
compounds'· would be either extremelY 
cW!lcult or lmP06Sib1e to dotlne; l.'he Com
mlssloner'recognIzes the dlmculty of the 
task. but concludes that admlrtlstered 
compounds that Increase the naturally 
occurring level of potentln.11y carc1Do
genic endogenous compounds present 
special probleDl8 of control which the 
regulation must address and r(·solve. 

between l\dmlnlstered compounds that 
can CRuse chanres In normal back
gI'oWld levels of potentlalJy carcinogenic 
endogenous compounds, which can Un
ambiguously be defined, and those ad
mhllstl!lred compounds that do not affect 
such levels. 

Essentla.l nutrients nre not included in 
the definition of the clo.sses of com
pounds that wID be regulated by these 
regulations, In i\ stl'lct sense, essential 
nutrients are not endogeno IS. Although 
present In the tissues pf .tnimals and 
reCluired tor growth and health, they are 
not produced by the animals and m'llSt 
be supplied from external sources. These 
features pJace essential nutrients In a 
distinct cla$S of "required exogenous 
compounds," which must continue to be 
regulated In a unique manner. Deter
mination of the allowable use of essen
tial nutrients must refiect the nutri
tional requirements of' the target ani
mals. When used according to label di
rections. essential nutrient supplemcnb:J 
should restore but must not exc~ed the 
essential nutrient levelS found In natural 
toods adequately sustaInIng normal 
growth of healthy animals. :Further
more, the levels of animal essential nu
trients found In buman food derived 
from supplemented. animals mWJt not ex
ceed the levels In food derived from nol'
mal healthy animals fed a natrltionnlly 
adequate natural diet. 

C. GENERU PROCEDURES 

U avaUable infonna.tlon shows a 
spOnsored compoun~ might affect pOOls 
of potentially carcinogenic endogenoWi 
substances In target anlmaJa. and cause 
an Increase In the level ot such sub
stances above the level considered to be 
sa.te by the criteria of these regulations, 
the petltloner shall be required to dem
onstrate whether or not these ·suapicJonll 

II. DEl'INrl'101fS are true. The need for, and the depth 
An endogenous compound Is any com- and breadth of, studies reCluired to dem

pound- that 18 metabolically produced by onstrate this effect must be specified Oil • 
and Is present In untreated target Rnt~ if. case-by-case basis. . . 
mals. Any sponsored compound that Is . The JIlIOcedure required Is foUrfold: 
found to Jncrease the normal background '(I) Establishment of normal background 
levels of a potentially carcJnogenIc en.. level8 <or "norm") of the endogenous 
dogenous compound 8hall be subject to compound of carcinogenic concern in the 
these regulations regardless of' how the target animals; (II) determina.tlon of 
Increase Is brought about. the effects of the sPonsored compound 

In den ling with potentlBlly carcino
genic endogenous compounds, the pro
posal declared that the Intent of the no
residue requirement of the act Is the 
maintenance of the normal human die
tary content. Thus, the regulations re
quire the determination of the effect!! of 
sponsored comPOund8 on the normal 
background levels of potentially carcino
genic endogenous compound8. If a COM
Pound Is found to Increase mch level!!, 
conditions of use must be estabUshed sO 

Filr Instance, estradiol benzoate, which on the norm; (W) establishment of safe 
Js by the above deftnltion clearly not an conditions of use of the sponsored com
endogenous compound, Is metabolically pound by demonstrating how the com
converted to the endogenous compound, pound con be used In a way that aSSures 
estradiol, and may thus CRuse an In- that the norm Is restored in the target 
crease'in normal background levels of animals before slaughter: nnd (tv) de
that substance. Estradiol may Itself be velopment and validation of a practical 
admlnlBtered, possibly again causing assay to measure the endogenous com
target animal pools of estradiol to in- pound at levels determined to be normal. 
crease above background. Flna.1ly, a The regulations specify how each of 
SpOnsored compound may Indirectly these steps l.s to be accomplished, 
cause an Increase In t!ssue levcls of es
tradiol by affecting any number or hor
monal regulatory systems In the target 
animals. While In each of the above cases 
the cause of the Increases In nonnal 
background levels 9f estradiol was dif
ferent, the result was the same. And It 
Is the result that must be monitored and 
controlled. It is thus of llttle use to dis
tinguIsh between "endogenoustt anc2 
"exogenous" 8PQDBOred compounds. 
Rather, It tn useful only to distinguish 

D. SPECIFIC STEt'S REQUIRED 

The petitioner sha.ll first be l'equired 
to determine experimentally the normal 
background levels. or nonns of the po
tentially carcinogenic endogenous com
pounds of concern in untreated target 
animals. A norm must be specific for the 
target animals and for the intended con~ 
dltiotul of onimRl husbandry, and m'USt 
include the etrect!! of age, sex, breed, and 
geographIc location. The sponsor shall 
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pl'ovide the norm in the form of a curve 
of cwnulative ft'eQ.ucncy dIstribution ot 
untrcated target animals over the ob
served levels of the endogenous com
pound, The curve shn.ll also include 99 
percent confidence bounds (Plate In ap
pearing in § 500,89), 

The median and shape oi the frequency 
dl<;tribution must be known sO that shifts 
in the norm can be measured. For this 
l'eason, the assay used to determine a 
norm must yield values for the endoge
now; compound different [l'om zero for at 
lcnst two-thirds of the untreated target 
animals. '1'his latter requh'cment wtll per
mit calculation of the median and fre
quency distribution with 0. high degree 
of reUablUty. while recognizing the pI'ne
tical limits of technology, Moraver, be
cause the al'ea of interest Is that around 
t.he median, the requirement does not 
compel the petitioner to go.ther wmeccs
sary data since the values at the lower 
end of the distribution o.re irrelevant. 

The sponsor shall then determine the 
effects of the sponsored compound on 
the nOl'm, and shall provide oo.ta on the 
postexposure decny of any observed in
creases In the norm, The norm shall be 
considered restored when the distribu
tion of values for the endogenous sub
stance of concern observed in a group of 
t\'eated animals is with 99 percent con
fidence the same as the norm. 

The norm, as defined, takes into ~
count those variables that nffect back
grounn levels. The finnl regulations thus 
attempt to respond to those comments 
sUggesting that "normal background 
levels" would be difficult to define, 
E, ENDOGENOUS MARKER RESII)UE; CALClJLA

TION or Rm 

If the norm of nn cndogenous sub
stance of carcinogenic concern ean be 
increased by the administration of Q. 

sponsored compound, the endogenous 
SUbstance can become an endogenous 
marker residue, I.e" its presence above 
certain levels can be considered o.n in
dicator o( potentially carcinogenic re~i
dues in food. Approval of the use of such 
no sponsored compound shall be contin
gent upon the petitioner's furnishing 
data demonstrating that the norms arc 
restored in the target anlmnls before 
slaughter, and upon the availability of a 
practical assay that can rellably mens. 
ure the endogenous mnl'ker residue In 
target I1nl1nal5, Such a regulatory assay 
must be capable of measuring the marker 
residue at the level, Rtn, corresponding 
to the 33d percentile of the norm (Plate 
III set fort.h in § 500,89). 

The R," for an endogenollS marker resi
due derives from an entil'ely different 
conceptual approach to safety than that 
used for the derivation of an Rm for an 
exogenous marker residue, To monitor 
shUts In tho norm, the Commissioner 
must be able to measure the median and 
to determine the shupe of the distribu
tion, An assay capable of me[]Surlng the 
3'3d percentile of the llonn, and levels 
o.bove this, provides the required o.nalyti
en! capabUlty, The snme assn.y evalun.tlon 
crlterlo. apply to endogenous compounds 
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as to other compounds covered by thesc 
regulations, ' 

Accordingly, the Commissioner has re
vised the regulations, which us proposed, 
would have established the lowest limit 
of reliable measurement o.t the 99th 
percentUe of the nOl'1ll. As the comments 
noted, an assay that (;~n measure only 
the upper 99th percentile would not be 
nble to detect many shifts in the norm, 
which is its primary (ullction. The final 
regulations require nn nssny capable of 
a lowest llmit of reliable measut'ement 
of the 33d IJel'centlle of Ule nOI'm, which 
will readily detect any shifts In the me
dian or menn of the norm. Actual lnoni~ 
toring. which is performed by the AnL
mal Plant and Health Inspection Ser
vice of tile United States Department of 
Agl'lculture, may occur at or above thc 
50th percentile of the norm but such 
monitoring will detect violative .l'esidues 
and detect signlficall.t shirts In the nOl'm, 

F, ALTERNATIVE PROCEDURE 
Comments contended that nn alterna

tive to the foregoing procedure should be 
available for regulating endogenous sub
stances, It was suggested that a tolerance 
for an endogenous compound can be 
established, even at levels above the 
norm, provided appropriate toxicity test~ 
ing on the compound is CBI'ried out and a 
safe level can be estnbllshed in accord
ance with PUl'ts IV through vn of the 
prJamble and §§ 500,84: through 500,90 
(21 CFR 500.84 Ulrough 500,90), Sepa
rate mechanisms with distinctly different 
rationales have been developed to meas
ure compllo.nce with the nO-l'esldue 
standn.rd of the act for elldll/ICnOUS and 
exogenous compounds, 

As noted endier. for exogenous COlll
pounds the l'egulntiollS require develop
ment of an assay with a minimally ac
ceptnble lowest limit of reliable meas
urement at or below the level needed to 
assure that nny undetected residues pose 
e5&entlally no inct'eased risk of cancel' 
in the population, Moreover, shoulc':. a 
new a5&ay with a lower limit of reliable 
measurement be developed o.t 0. later time 
tho.t will satisfy the essay evaluation 
criteria, that a5&l\Y wlll be adopted by 
the Commissioner, On the other hand. 
the method foI' measuring compliance 
with the no-residue standard for an en
dogenous substance Is bused on calcula
tion of the norm, a calculation that Is 
independent of and probably u11l'elated 
to the lowest limit of an a))pl'oprlate as
so.y's reliable measurement, The Com
missioner concludes that monitoring of 
changes in the norm Is the best avaU
Rble method for regulating the use of 
compounds that may inct'euse pools of 
potentially carcinog~nic endogenous 
substances, nnd rejects the suggestion 
that a tolerance for such compounds be 
established. The Commissioner would be 
receptive to suggesttons for nlternntive 
mechanisms of control, but untn an ac
ceptable altel"l1attve is identified, all 
such compounds w11l be l'equircd to com
PlY With the requirements Imposed by 
§§ 500.89 (e) t.hrongh (c) and 500,90, 

10425 

VIII, REGULATORY AsSAY: EVALUATION 
CRITERIA AND ApPROVAL PnocEss 

A, INTRODUCTION 
The Comml5&Ioner cun alJllrovc a 

sponsored comllound for use In food
producing animals only if the intended 
lise o( the compound does not result in 
the accumulation of potentially c/U'clno
genic residues In edible tissues and if an 
u.ssny is available thnt can relinbly meas
UI'e such l'csldues at and above the R .. " 
The assay must also be suitable for moni
toring food from animals administercd 
the compound to prevent food from 
I'cachlng the marketplace If It is adulter
ated with potentIally carcinogenic resi
dues resulting (I"Om misuse of the com
pound. 

Sevel'al comments argued that the Pl'O
posal would discow'age the search for 
better assays, and that this was not In 
keeping wUh the intent of Ule canccl' 
pI'ovIslollS of the act. FurUler, some com
ments contended that FDA should only 
be concel'1led with the approval of assays 
that avoid fnlse negative results nnd that 
any detected residue should be investi
gated to detel'mine its identity, Other 
comments prQ~ed that when more 
"sensitive" assay methods (i,e, , assays 
with stllllowcr limits of reliable measure
ment) am developed, the nssays shOUld 
onh-' be used as screening tests and UlRt 
the required "sensitivity" (01' safe leve)) 
derived from t.he statistical analysis of 
animal carcinogenesis data should be re
ta[ned for regulatory action, These cOm
ments argued that unless new biological 
Information warrants a change in assny 
"sensitivity," new l'egulatol'Y assays 
should not be adopted, Comments stated 
tho.t the efforts to Increase "scnsltlvity" 
had to be balanced by the need to assU\'c 
the practicability of an Gssay f(lr reg
ulatory use, the desirnbllity of avoidlOf~ 
fa Iso ncgatives, and the Importance of 
rCl)roducibility of l'esults, These com
ments ImpUed thnt. given these counter
vailing concerns, more "scnsitive" assay 
mcthods shOUld not be ndopted because 
tho proposed statistical treatment of car
cinogenesis dnta is sufficientlY consel'va
tive to protect tho pubUc health. 

Still oUler commcnts suggested that 
more procticul methods should be nll
proved for PUl'poses of screening which 
would accept n:low level of false positives 
with 11. high degree of assurance that false 
negatives would not occur. Confil'matol'y 
methods, which would undoubtedly 1'C
Qul1'o mol'C time for cleanup of samples 
and greatcr instrument spec1alization, 
should then be used to provide evidence 
that CDn withstand leJ;ml scrutiny, Some 
comments stated that certain reagent.') 
and instmments l'cqull'ed for nn assay 
may not be ren.dlly avaUable because. of 
their unique appUcnbUity. They sl1ggested 
that the l'egulaUon be chnnged to nllow 
sponsOl's to supply such items when 
necessary, Ouo comment polntcd out that 
the word "control" in the phrnse "we11-
equipped nno.lytlcal control l(lbOl'atol'Y" 
connotes a. hIghly speci(lllzcd labol'atory 
which is unlikely to have the necessary 
Instrumen'ti'Ltion for residue analYsis, and 
hence IU'ged that it be deleted, 
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Becnru;e the assays required by these 
regu!ntions nre to be med for regulatory 
monitoring of residues of potential carcl
nogenic concern in humnn food, the 
Commissioner concludes tha.t rigorous 
criteria must be established for npproval 
of the;e assays. Furthermore, a propooed 
~t..~lj!lY must be subjected to an objective 
~\'al\lation to detelmlne if it. meets the 
l'I'ltcJ"ia., Only then can the CommL'lJ)ioner 
ll:<snre that an assay will provide a rell
able and practical monitoring device to 
rrevcnt violative residues In food. Many 
comments in essence contended thnt 
mme explicit criteria and evaluation 
procedul·e.'i should be specified. nnd the 
Commlsslonel' concurs with these com
ments. 

Any assay is characterized by a set 
of attributes which determine its qual
ity; dependability. practlcabUlty. speci
ficIty. accuracy, and precision. These 
regulations specify objective criteria for 
these attributes. A proposed assay must 
be shown to meet these criteria during 
study in a single laboratory and also In 
Interlaboratory study In government reg
ulatory laboratories. The latter require
ment is essential. because the assays are 
to be used in several regulatory laborn
tories (FDA. USDA. and State labora
torIes) , and the Commissioner must de
termine in advance that an assay will 
perform in mare than one such labora
tory. The regulations specify that the 
interlaboratory validation study shall be 
carried out In those laboratories (USDA 
and FDA) that will be using the method 
In surveillance and enforcement pro
grams. 

The sleps in obtaining approval of an 
a5ay are: (n Assay development and 
study by the pctitioner to detennine if 
the assay satisfies the acceptability cri
terIa; (li) FDA review of the petitioner's 
study to determine suitablllty of the 
assay for evaluation in Interlaboratory 
study; and (Ill) Interlaboratory valida
tion Iltudy, again approval contingent 
upon satisfaction of acceptability erl~ 
terla. 

8. ~O!!£ICEC; OF nA'tA TO SUI'POIIT 
'rUE ASSAY 

Data from studies of an assay using 
three types of ~amples are necessary to 
support approval. The petitioner must 
prepare samples of target tissue to which 
known amounts ot marker residue are 
added ("spiked" tissue::;). and eompare 
rCfiponses obtained from assays using 
these tissues with responses obtulned 
from assays of target t.issucs known to 
be free of mal'ker reslducs (control tL'l
Riles). Iu constr1!ctlng an analytical 
curve from thf!.,e data and determining 
1t.., 99 pereen'~ confidence limits (plot of 
observed response versus concentration 
of marker residue) , as many samples Il.'l 
possible should be run, preferably by 
different analysts, for Interlaboratory 
validation of the assay will eventually 
be required. The varlabUlt.:v among dif
ferent analYfim can be determined at the 
developmental stage and adjUstments 
made before the Msay Is 8ubmltted for 
FDA review. 

RULES AND REGULATIONS 

A petitioner should also be satisfied 
that the BSBay meets all of the evalua
tion criteria and also that it Is consistent 
with general ):Irlnciplcs of good analytl
(lnl practice before submlttnJ for FDA 
review. Past experience shows that a 
petitioner's fanure to follow good ana
lytical practices during initial assay 
studies often results in interlil.boratory 
'failure even though the initial results 
may appear satL<;factory during a paper 
review of the assay by FDA. A petitioner 
should afisure that no results enter thE:' 
construction of an analytical curve when 
it Is known that the results were obtained 
using other than acceptable prinCiples 
of analytical pro.ctice. 

In addition to the spiked tissue tests. 
a petitioner must also submit data show
ing the applicablllty of the proposed 
IllNay to target tissues taken from target 
animals treated with the sponsored com
po'JIld ("dosed" tissues), To validate the 
assay. dosed tissue samples are r~u1red 
that contain the marker residue at a level 
approximating Em. A standard curve 
must also be submitted, constructed by 
taking the marker residue of known 
purit.y at dllferent concentrations, deter
mining the resptlnse. and plotting the 
n~latloll~hlp, 

c. 5UDflUSSlON OF UATA 

Agency resources for reviewing alld 
validating a.'lsa~·s are limited. The Com
mL~sioner thereiore has established a 
precise format for submitting the data 
to support acceptance of an assay. It 1~ a 
well-recognized principle, appUed both 
by the courts and administrative agen
cies, that a standard format enn be re
quired for pleadings, requests for licenses, 
and othel' applicaUoru;, This fQrnmt may 
also designate special tYJ)es of informa
tion that must be contained in Ule sub
mission. Therefore. the ngency will re
fuse to accept a petition or reView an 
It.~say when the request for approval falls 
to conform to the formnt outllncd below. 

1. Assay desC1'iption cmd petitfoner'3 
l!valuaUon, The petitioner must provide 
0. complete description of the assay to 
allow FDA to determinp. whether It is po
tentially acceptable. Because th1'l thresh
old determlnntion or n.ccept.ablUty wW 
trigger an extensive interlabol'l1tory va.l
idation procedure, the Commbisioner 
conclUdes that the d1<;CUfllllon must be 
5umclently rigorous to minJm17.c waste of 
agency resources. Therefore. the submts
Ilion must. discuss In detan: 

(a) What f!Qulpment and rengent., are 
nccessary; 

n. FDA !\l;VII:;W 

The Commissioner will conduct a po.\JCI' 
review of a petitioner's submission to de
termine whether an assay complies with 
the acceptablllty criteria. These l'Cgulo.
tlons generally alert potential petltlonel'/\ 
to the applicable statutory standal'ds and 
criteria, which should permit n petitioner 
to D.'iSCSS preliminarily the acceptubllIty 
of an assay before filing a petition. nnd 
thereby reduce the agency's workload. 

If on preliminary review un assay ap
pears to comply with the evaluation 
criteria. it will then be subjected to the 
intel'labol·atory assay validation study to 
detennine whether it. is indeed a. practi
cable and reliable regulatory tool. Should 
the inUial revIew establish that the 
MSa,y falls to meet these crIteria. the 
petition will be denied. A conclu.'llon that 
an interlaboratory assay validation study 
should be initiated, howe~er, In no way 
guarantees that 0. proposed allsay wlll 
be eventually approved. 

E. ASSI\Y ATTRIBUTES AND ACCEl'TABILITV 
CRITERIA 

An assay must meet the followin", at
tributes and criteria: 

1. Depc1l(:labflfty. Depencb.bUlty Is the 
, attribute denoting the llkellhood that the 

I)roposed assay will yield no result be
eaU."e of uncontrollable features inherent 
in its design. Almost all MlJayS wUl, on 
occallion, fall to yield any result. Often 
thIs ocCUrs because of mishandling by 
the analyst, but sometimes fallure may 
be the result of some aspect. of the assay 
itself that may have been inadequately 
studied and defined or that cannot be 
controlled. For example. assays depend 
upon the avallabillty of a standard 
against which measurement!! are com
pared. It the integrity ot the standard 
dependR on cel·tain environmental fac
torR (e,g., purity of the solvent in which 
It Is maintained, temperature, light in
tensity, etc.> and these factors arc 
undcrs\;()od, It may be possible to prevent 
assay failure. If t.h1c; dependence 15 not 
known. however. the assuy may fail and. 
depending on the sel1llltlvity of standard 
Integrity to the environmental factor of 
Irr.portance, may fall often. In thlll 
example, failure can mean a highly 
Inaccurate result, assuming some frac
tion of the standard's integrity 111 re
taIned, 01' it can mean no result at all. 
assuming complete 10115 of integrity. 

(b) How the aSllay 1:"; performed; and 
(e) How the D.'lsay complies with the 

dl'pendabillty. pl'acticabUlty, specificity, 
accuracy, and loweSt limit of reliable 
measurement criteria prescribed in. 
§ 500.DO(d) (21 CPR 500.90(d» and dJs
cussed under paragraph VIll. E. below In 
this preamble. 

The Commissioner concludes tlUlt 
assays used to monitor carcinogenic resi
dues In food must be free of such UllCOl1-
trollable features, and failure of a pro
posed assay to yield results dUring the 
petitioner's assay deve)QPment st.udies or 
interlaboratory va.lIdation st.udy can be 
a cnuse for refusing to aecept the Msay 
n.nd for denying the underlying petition. 
Accordingly, the regulations require a 
petitIoner to record and furnish all the 2. Data. The datu. and worksheets, in

cluding spectroKI'ams, chromatograltlB. 
etc., from the 8piked tissue, dosed tL'lsue. 
and control tissue analyses arc also nec
essury for the prel1minary review of the 
M.'lay to detennine whet.her It actuully 
complieR with the evaluation criteria. 

Infonnatlon on, and prov1de an explana
tion of, runs of the developed assay that 
are begun, but never finished. 

2. practicability. ThO regulatlon under 
I 600.00<d) (2) defines the practlcabUlt,y 
Rttrlbute 08 follows! 
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The n!L~l\y Bhatt be cODilldered prnctlcable 
only lf It III su\tl\blo tor routine UBI!I tn .. 
government regUlatory laboratory. The time 
required to complete the nssay must be con~ 
,.;l~tent with regulatory obJectLvee (mont tor
\n~. complle.nce, etc.). All suppllCl:', equlp~ 
mont, reagents, standard!!. and other ml\te
rials nCCC51!ftry to conduot the M!llloy must ~ 
commercIally I\vallable excopt that reter
ence standard!; may bl! supplied by the petl~ 
Iloner it they are not commercIally Il.va\lnble. 
The COllunlssloner will withdraw approval ot 
[my nSllllY mctllod I\nd Initiate regulr.tory 
llC'tlon aJ.:!\lnHt the IIpollsorod compound, It 
the petitioner breaches 8\\0\\ 1\ condition ot 
lhe compound's appl'Ovnl. 

An ~ssay must PGSSellS no charnctcl'istlcs 
that mny counteract the purpose for 
which it Is developed, Accordingly. the 
CommIssioner has established crlter:la 
for practicabllUy in terms that relate 
speciflcally to the nature of the labora
tor:les in whIch the assay w:lll be used 
(1.e., reQUlatory laboratories where tIme 
and avaUab1Uty of equJpment and rea
gents a.re cr:ltical factor8 In their ability 
to perform satisfactorily the mandated 
!unct.ions). 

The Inability to use an assay at a reg
ulatory laboratory because a needed rea
gent Is not readily ava1lable or because 
excessive time is required to complete the 
assay presents potential risks to public 
health IUld cannot be sanctioned. Ob
viollsly, some assays will require some 

-unique. Items. partlcWBrly reference 
standards. 'l11e Commtssioner agrees 
with comments suggesting that as long 
as a sponsor makes reference standards 
nvaUnble to all persons having an in
terest, the requirements of the regula
tion will be met. A commitment to BUp.. 
Ply reference standards when they are 
not commerclo.lly nvaUa.ble may be made 
a conditlon of the sponsored compound's 
approval, and faOure to supply the gov
ernment or other laboratories as required 
is a basis for withdrawing a compound's 
approval. The CommJssloner concludes 
that an assay Is nol; practical If it is de
vendent or. the usc of any other unique 
equipment or materials that arc not com
merclallyavailable. 

3, Specifi,ciq,·. The regulations specify 
that for an n.ss.\y ,to be nccepted, an ob
served response must without question be 
due to the aompound being mellSured and 
that compound only. It Is a flUldnmental 
part of the development of an assay to 
determine whether or not it possesses 
this bnportant a.ttribute. Among ana
lyticn.l chemist.> and biochemists, an 
"assay" that does not ·demonstrate thls 
attI'lbute Is of little value, and indeed, in 
a regulatory setting, such an assay could 
be dangerQUSly mlslcndlng. For this rca
son. tho Commi:;slnller has established 
rigorous spcclfica.tbus for this o.ttribute. 

In gcncral terms, specificity describes 
tho unlquencil3 of the relationship be
twecn the observed effect (or response) 
nnd the applled stimulus (In this case the 
chemical under annlysls). In nnn.lytlcal 
chemistry and biochemistry, the term 
specificity Is conunonly used in reference 
to the unlquenem; of 0. l'Csponse resulting 
from the appUcatlon of o.stlmulus Imvlng 
spcclfic chBraotertlstics: that Is, the tcnn 
luis a qualitative dhnension only In thnt 
it does nGt relate to either the qmmtlty 
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of response Or stimulus or to the nature 
of the relationship between response and 
st1mulU8. Both of the la.tter criteria, 
whlch might also be considered nspecta 
of spcclficity. Me central to good anoJytl
cal prnctice. The regulations consider 
both the qualitative and quantlto.t1ve 
aspects and groups them together under 
the genemJ. attribute of specificity. The 
Commlssioncr's objective Is to nssurc 
that, whatever the observed response, it 
b lUllquely related to the mark,:r residue 
both qualita.tlvely and quo.ntlta.tlvely. 
The establishment of an analytIcal curve 
(not simply a standard curve, but one de
rived from actual measurements ob
tained on tissue samples containing 
known amounts of mn.rker residue at dif
ferent levels and from control samples) 
provides the moons to determine whether 
the responses produced by an assay are 
single-valued, os they must be if an assay 
is to be considered fully specific. Only IIS
sa.ys that yield continuously JncreasIng 
or decreasing analytical curvcs wID sa.t
Isfy the crlter:lon of single-valuedness. 

Finally. the reguIo.ttons require that 
the assay contaJ.n a sUfficient number of 
Independent measurements utll12ing in
dependent physlcochemlcal princlples to 
assure specificlty (1.e., the identity of the 
marker residue must be confirmed) • 
There mn.y be many wn.ys in whlch spec
ificity can be demonstrated experimen
tally. A petitioner may use highly sophis
ticated research tool:J to dcmonstrn.oo that 
0. proposed assay b specific In the seMes 
ulscussed above. However, a. rcguIn.tory 
all'llyst, using an approved nssay. must 
have at his disposal some technique 
(again ca.pable of meeting other criteria) 
whieh CBn provide [l.'>surance that an ob
served response Is due to the marker res
idue. At present, mass spectroscopy Is 
probn.bly an 1deal choice for acquIring 
the requisite specificity, nlthough there 
are other possiblllties. Some determina.
tlons (e.g., those requlrlng enzymes) may 
ha.vc o.n inherent high specificity, but 
others have low specifiCity (e.g., gas, 
tllln·lnyer, nnd liquid chromatography) 
and require other, independent, types of 
measurements to achieve the requls1te 
conflnno.tJon of Identlty. By adopting 
this definition of specificity. the Com
missioner concludes tha.t n11 concerns ex
pressed In the comments ov{'r "false posi
tives" or '"false negatives" Bre moot. 

4. Accuracy. Assays yIeld measure-. 
menls of concentmtlon thst are In some 
proportion to the true concentration of 
the compound being measured. The ac
curacy of nn assn.y Is expressed as a per
cent of the compotmd's true concentrn.
tron. The rcgulations pre..'!cribe n. speCific 
nccw'ucy criterion: The averages of the 
obscrvcd responses must fall within 60 
to 110 pcrccnt of the true vn.1ue. The torl
terlon Is consonant wIth current, good 
analytical prnctice and l'l bo.'!ed on 
agency experience with methods that 
aro routincly used for trace analysis. 

5. LOlpest limit of reliable 711.r.aSIll'l!
mcnt (L",). To bc nccepted for regulatory 
purposes, an nssay must be nble to dls~ 
tingulsh, with a vcry high degrce of cer
tainty. target tissues that con~aln levels 
of the marker residue at or abovc R ... 
from target tL<;sues that do not. This dls-
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tinction must be reprodUcible and capa
ble of supporting legal action when vio
lative residues of the sponsored com
pound occur. 

To provide the necessary degree of dis
crimination, the regUlations require that 
the assay be capable of producing a rc
sponse when the marker residue is pres
ent In target tissue at or above Roo that 
Is. with 99 percent confidence. dHfcrcnt 
from the response In non treated (con
trol) targct tissue (I.e.. the dUlcrencc 
betwecn the respons.es of control target 
tissue and target tissue containing thc 
marker residue in target tissues at or 
above Roo Is. with 99 percent confidence, 
greater than zero). The actual lowest 
limit of reliable measurement, L ... will be 
determined by reference to the analyt
Ical curve of the proposed assay. U the 
determined lowest llmJt of reliable meas
urement. L .. , of the prOPosed assay Is at 
or below the R .. u.s detenntned In accord
Bl!Ce with paragraph VI.B.3. or para
graph VII.E. of thIs preamble, this cri
terion shall be considered satisfied. This 
procedure tests the critlcru factor of as
say precision. Thus, an assay that satis~ 
fles this criterion wUl provide a reliable 
regulatory tool to enable the Commis
sioner to discriminate safe from ul1!mfc 
food. 

An assay tha.t satisfies this rr:lterion 
w1ll often hf\vP 0. hIgh signal-noise ratio. 
o,lthoUgh this ratio nmy be n fuuction of 
the fluctuatlons In the CqUil nent uscd 
to conduct the assay. The .nechanism 
established by the regulations Is genred 
to the asso,y'S variability; if the m,gny 
yields readily rcproducible l·esult.'l, thc 
importance of determining the slgnal
noise mtiG Is diminished. Every reguln
tion has n zone of ambiguity, hOWC\'Cl', 
nnd the Commissioner bell eves that it Is 
not now o.pproprlate to define more I)1'C
clsely th13 reQuirement {or an nsSl\Y's 
npproYabll1ty. In such Instances, Ule pro
fesslonuJ. judgment of the revieWIng 
sclent·lst w1ll come in to pIny within pre
scr:lbed Hmlts. Sophlstlcated methods of 
statistically nnnlyzing the resUlts of as
says offer tbe promise of more refined 
standards for this criterion that will take 
into nccount assay variation and yet 
yield the high degree of confidence in 
assay results, e.g., regressIon analysis of 
tht' spiked t.1ssue, doscd tissue, nnd tissue 
blnnlc results. The agency, In conjunction 
with the Animal nnd Plant Health In~ 
spcction Service of the U.S. Departmcnt 
of Agriculture (APHIS). will be develo\l
mg In guidelines for further rcfinlug this 
criterion and mllY sllbsequently IJropose 
nmendment of the regulntlolls to prc~ 
scribe \lreclsc standards for evnluntll1fr 
nssay accuracy. 

The Commtssloner recugnlzes that thc 
tel'lll "mcthod senslUvlty" is widely llsed 
to describe the lowest level oC a com
I)Ound under analysis WhIch cun be de
tected ns measured with an analyticill 
nssay. Indeed, the original prolJosnl used 
thl'l . term to describe what in the finnl 
order has been termed "Ule lowl'-' limit 
of relhlble meltsurement.":; 1(:1'. 

there Is some confUsion sUrrounu .hc 
t~rm "sensitivity," which derives in vart 
from the fnet that the term bas been 
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used In two senses: (1) A!J the lowest 
level of • COIJlpound .. bleh can be de
tected by an 1U!S1Q'; anel (2) as the low
est level of a compound whIch can be
measured reliably bY an assay_ In fact, 
the correct meahJng of the term 
"method ~ns1tivlty" is unrelated to a 
particular level of compound concentra
tion. but rather relates to the ratio of 
change in instrument response to the 
change in compound concentration. '!'he 
term "6enslttv1ty'· has therefore been 
dropped from the final regulations. The 
Commissioner has adopted the term 
"lowest level of reliable measurement" 
because that term more precisely de
scribes the attribute. 

In response to comments urging that 
any "detected residue" should be subject 
to regulatory control. the Commissioner 
point!! out that it Is an Inherent char
acteristic of almost all analytical meth
ods that compounds can sometimes be 
detected at levels below the levels at 
whIch. they can be reliably measured. 
More precl6ely, detection of a compound 
8lmply means that there is some instru
ment response above background levels 
which could be the compound of interest. 
but this response cannot be -considered 
as a rellable measurement of the com
pound. Since r>rotection of public health 
Is the ISsue, the Commissioner must be 
in a pdsltlon to document conclusions 
based on analytical data, often in a 
court of law. A major aim of these reg
ulatloIl!J Is to assure .that assays used to 
obtain such data can reUably measure 
residues. Hence, the Commissioner con
cludes that the discriminant for samples 
containing potentially Violative exog
enous marker residues shnll be the lowest 
limit of rellable measurement, Lm, of the 
approved IIssay. Moreover, by imposing 
these criteria at the preapproval stage, 
the Commissioner will proVide an added 
measure of publlc health protection by 
barring potentially unsafe compounds 
from the market place. 
F. INTERLABORATORY VALIDATION OF ASSAY, 

Although FDA will review the assays 
for each sponsored compound, the actual 
regulntory field screening of foods of 
animal origin wUl be primarUy Iler
formed by APHIS, pursuant to the Meat 
and Poultry Products Inspection Acts, 
and by the states pursuant to the Publlc 
Health Service Act. The,Food and Drug 
Administratlon performs a complemen~ 
tary regualtory function: followup ana
lytical and field Investigations of viola
tive residues to a.~semble evidence for 
use In regUlat,ory actions. 

The Initial paper review by FDA of 
material In 0. potittlon permits the 
agency to make a threshold determina
tion of the acceptablllty of an assay. 
AdeQuate protection of t,he public health, 
however, requires Msuro.nce that these 
assays will functIon In the Government's 
regulatory laboratories. Therefore, these 
regulatlone also prescribe the procedure 
thnt will be Wied to MSur~ that an Ilssay 
Is appropriate for use as a regulatory 
tool by Government laborotol1es. 
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FDA facUlties and one USDA fneWty) 
Independently validate 1m auay before 
he can determine that use of a llponsored 
compound can be approved. The dellcr;.te 
nature of the assays, their Importance in 
assuring that no residues of carcmogemc 
concern wUl occur in food of animal 
origin, and the practical Umltatlons on 
the Oovenunent's capacity to mOnitor 
food prod'Jction and distribution make 
this requirement mandatory. These three 
laboratorIes must study an assay BUfIl
clently to assure that the conclusions 
about its acceptability drawn by the pe
titioner in his submJs.<;ion are correct 
nnd that all criteria ate met. 

C. CONCLUSION 

U an assay complies with the cri
teria described above and prescribed by 
thc final regulations. and compliance can 
be verified under actuaJ. conditions of 
regulatory use, the COmmissioner wID 
approve the assay. A full description of 
the approved assay will be pubUshed In 
the FEDERAL REGISTEfl upOn approval of 
the petition, in accordance with the pro
visos to the anticancer clauses and sec
tlon 512m of the act. 

IX. WITHDRAWAL PERIODS 

A. INTRODUCTION 

The regulations define the withdrawal 
period for a sponsored compound as the 
time required, after cessation of target 
animal exposure to the sponsored com
pound, for the marker residue to qeplete 
to Lm In the target tissue. The with~raw
al period must also be compatible with 
actual conditions of Ilvestock manag;e
ment and rea::;Qnably certain to be fol
lowed In practice. Because of the way in 
which the regulations define marker 
residue, target tissue, and Lm, the usc of 
a sponsored compound in accordance 
with the prescribed withdrnwal period 
will 8<;sure that no carcinogenic re.:;ldues 
of such compound wlIl be present In 
human food derived from treated 
animals. At any point after cessation of 
exposure but prior to the determined 
withdrawal period, treated animal tissues 
must be considered as containing 
residues of carcinogeniC concem. Thus, 
tho withdrawal period specifies the 
length of time after the last treatment 
"ith a sponSOl'ed compound in which 
anlma1.r; shall not be slaughtered for food 
and <lUling which milk shall be 
di~carded. 

The CommisSioner will require that 
three Government laboratories (two 

Several comments addressed the pro~ 
cedures for establishing posttreatment 
wlthdrawal periods. Some contended 
that the requirement for tls5ue equlll
bration with residues In the eXPCl'lmenta,1 
procedure for establishing withdrawal 
times WQ.<; inapproprIate for thernlleutic 
drugs. Other comments suggellted tha.t 
the withdrawal periods be established to 
assure the absence of residues from 
l!dlble tlsgues only. since they n·re the 
ones destined for humWl cOIUnUDPtion. 
Flnnlly, some comments expressed con
cern about the practical1ty of npplying 
confidence-interval techniques to estnb-
11'lhlng wlthdrnwo,l periods, especially 
when deaUna with large animals. 

•• DAtA '1'0 suppoar Wl:l'UDRAWAL PERIODS 

The depletion stut!lca requlred by the 
:re8U1atlons to eatabllsb withdrawal 
periods mUBt take into accotUlt the bio
logical vartabmt¥ among animals and 
other variables that may In1luence deple
tion times. 

Residue depletion studies must be con
ducted under conditions or the IIPODsored 
compound's ma.x1mum proposed use. U a 
petitioner can demonstrate target tissue 
equ111bration with the marker residue, 
however, a shorter period of administra
tion of the maximum dose can be per
mltted, The conditions of the study ~ust 
also Glmulate actua.l use pra.ctic~. That a 
compound is Intended for a therapeutic 
use is irrelevant. because the function of 
this study Is to detennine the safe with
drawal period, regardless of the com
pound's intended mode of use, The pro
posed regulatory assay must be used to 
measure the marker residue in the target 
tissue, Including milk. and eggs where 
appropriate, because It is this assay tha.t 
will be used for regulatory monitoring, 

All l'aw data and evaluations must be 
submitted with the petition along with a 
grallbicar presentation of the tissue de
pletion curve (concentration of mru'ker 
residue in target tissue versus time) . 

The analyzts of the data must include 
the estimated depletion curve, which in 
most instances can be adequately ap~ 
proxlmnted by B first order decay proc
ess. The upper 99 percent confidence 
bound will be determined tor the sam
ples from individual target animals and 
the time of intersection of this upper 99 
percent confidence bound with the. Lm 
value will be determined. The withdraw
al period i6 the Interval of time between 
the last adminlstl'ation of the compound 
and the time of intersection of the upper 
99 percent confidence bound on the ob
servations und the Lm of the approved 
regula.tory assay, plus an additional in
terval determined by rounding out this 
time interval to provide a practlr.al wlth
drawnl period. compatible with animal 
management practices. 

For example, it the· time of intersec
tion of the upper 99 percent confidence 
bound on the Individunl tlGsue determ~
nations nnd the Lm for the marker reSI
due Is 39 hours, the wlthdrawal period 
(preslnughtcr interval) would be estab
Jlshed a.s 2 dnys. In the CWle of milk sam
ples, if the time of intersection wel'e 
63 hours, a withdrawal time of 72 hours 
(discard of 6 mllklngs) would ~ estnb
lished. 

The use of a compollud could not be 
npproved If the neceSS[l,ry withdrawnl 
period exceeds a period tha.t Is compati
ble with a.nlmal management practices. 
For example, the use of n. compound in 
lactating animals wID not be approved 
if the reqUired withdrawal time for milk 
exceeds 06 hours (4: days) because the 
economiCS of mtlk production make ob
serval1ce of such discard times unlIkelJ'. 
or at least not reasonably certain, to be 
followed in prncttce. 

When the ma.rker residue Is nn endog
enous compound. the w:ttbdrawal pe
riod Is th'3 tlmc after cesilatton of ad-
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mlnlstra.t1on of the sponsored compound 
required for the norm to be restored. with 
99 percent MSurance, extended if nec~ 
essnry to be compatible with conditions 
of livestock management, The validated 
regulatory assay must be used to collect 
this information. 
c. J\IITIONIILE FOR USING THE CONFIDENCE 

BOUND APPROACH 

To establish that ca.rcinogenic resi
dues are absent from edible tissues of 
food-producing animals treated with the 
sponsored compound, the Commission
er must have lnforma.tion a.bout the rote 
of residue depletion n.nd the Inherent 
metabolic vartabll1tles among individ
ual target anlma.1s, Confidence bounds 
on experitnenteJ data are the onlY means 
to allow prediction, with a. given degree 
of confidence, or wha.t will occur In the 
tota.l target animal popula.tlon. The 
Commissioner has !)rescrlbed 99 percent 
confidence bounds throughout these 
l'egulatlons as the degree of eonfidenee 
necessary to BB&!ll'e proteeHon of pUblic 
health. 

X. WAIVER OF REQUIREMENTS 

The regulations permIt the Commis
sinner. In response to a petitioner's re
quest or on his own inltlatlve, to waive, 
in whole or In part, allY ot the foregoing 
l'equll'ements for the sclentlflc evalua
tion of sllOnsored com)'1Ounds that ha.ve 
the potenttn.l to contamInate human food 
with residues whose consumption could 
engender a human risk or ca.rclnogenesls. 
When an agency particUla.r1zes a statu
tory standard of conduct by regula.tion. 
due process requires that it permit a.f .. 

'footed parties to demonstrate how their 
alternative mechanlsm. satisfies the stat· 
utory standard, and why the regulation 
shOuld then be waived In the public 1n
terest. "Weinberger v. Hynson, Westcott .• 
and Dunning, Inc.,... 412 U.S. 809, 620 
(1973). Moreover, it haa been long set .. 
tIed that an agency may adopt a. rule 
shown to be appropriate for the genernl· 
1ty of instances and [eave the correctton 
of injustices to applications by those 
concerned. "National Nutritional Foods 
Ass'n v. Food and Drug Aclnlinlstl'l1.tioll," 
504 P.2d 761, 784 C2d Clr. 1D74). For 
these reasons. the CommissIoner has ex
pressly Included the Walver provIs:lon.· 
The Commissioner advises, however, that 
a. wa!ver wUl be granted only In excep
tional ch'cumsmnees, nnd, Q8 the regula
tion provIdes, the basis for any wnlver 
must be extensively documented. 

XI. IMPLEMENTATION 

The proposal woUld have applied the 
requirements of the regUlations to 0.11 
new approvals (basic or supplemental> 
flied or approved after the etrectlve date 
of tho regulations. Prior approvnls were 
to be dealt with on a class .. by-clasl" hasIs, 
begInning with knC)wn carcinogens, sus
pect carcinogens. [l.l1d continuing through 
all compounds previously aPlJroved on 
the basis of zero tolerance. These were to 
be reviewed as P3.1't of·the agency's gen
el·"l snfety review for previously ap
proved new nnimal drugs. 

The flnal regulations apply to all new 
nnima1 drug applications, feed additive 
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petitions, and apPl'oprlate color additive 
petitions,' including appropriate supple
mentsl applications, submitted subse
quent to the effective date of the regula
tions. In addition, the requirements of 
the regulations shall o.pply to aU pending 
petitions and appllcations unless the 
Commissioner determines that compli
ance with the anticancer provisions of 
the act can be adequately assured by 
l'eqUlrlng completion of one or more of 
the rCQulred studies subsequent to ap
proval.· The crl~r1a set forth. in the reg
ulations are based on generally recog
nized scientific principles for testing and 
evaluating chemical componds for po
tential carcinogenesis requirements thnt 
Congress contemplat....""<l FDA woUld ad
here to when It enacted the Food AddI· 
tlves Amendment of 1958 and the Animal 
Drug Amendments of 1968 (21 U.S.C. 
348 (b) and (C) and 360b (b) and (d». 

The Food and Drug AdminIstratIon 
hIlS already applied thooe standards to 
compounds currently being evaluated for 
a.pproval or subject to proposals to with
draw appro\'i\J. (e.g. diethyIstDbestrot 
pubUshed In the FEDERAL REGISTER of 
November 2, 1976 (41 FR 52105) and the 
nltrofurnns published In the FEDERAL 
RI!:O!STEIl of May 13, 1976 (41 FR 19906) 
and August 17, 1976 (41 FR 34884». 
Accordingly, all previously approved ap
plications for compounds subject to the 
anticancer clauses wm be reviewed as 
part of the genem! review of the safety 
of marketed nnJrnal drugs. When the 
agency finds deficiencies 1n the data suP
porting a prior approval, It wID Issue 
either n FEDnAL REGISTU notice or a 
letter pursuant to section 5120) (1~ of 
the act establishing the time within 
whJch the provisiOns of these regUlations 
must be satisfted. For notices previously 
published or letters previously issued, the 
criterIa of these regUlatiOns wm be uspi 
to determine whether the duta support
Ing appllcations are aeceptable. The 
Conuntssloner Will, however, JmmedJateIy 
proceed to withdraw approval of appllca
tions on the basis of informo.tion indi
cating tha.t a henJth hlW.ard exists or 
that no studies necessary to bring a spon
sored compound Into compliance with 
the regt,tla.~ion ha.ve been conducted, 

ADDITIONAL 'I'rME FOR CoMMENt' 

These flnal regulations largely reflect· 
not only the prnposal published In JUly 
1973. but the current FDA practice in re
viewing sponsored compounds. Comments 
on the proposal Il.lld petitions filed dUl'lIIg 
the Interven~ng 3 years have rai.')ed most 
of the Issues discussed in thts preamble 
and resolved in the flnnl regulations. In 
tho maIn, thereCore. the regulations em
body no new decisions. Tho DES proviso 
to tho anticancer clauses is self-execut
Ing, and FDA hl;S therefore been obIl
gatt:d to deal with the issues posed by 
carcinogenic compounds proposed for use 
In Cood-produclng animals in the absense 
of l'egulations. Accordingly, the Commis
sioner concludes that these regUlations 
shall become effective MOl·ch 23. 1977. 

Nevertheless, thc Commlssloncr recog
nizes that it has been over 3 yeo.rs since 
these regltlntions were proposed [l.nd that 
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the final regulations resolve some Issues 
not speclfically dealt with in the proposal 
but raised by the comments. For these 
reasons, the CommissIoner Is providing 
an additional 60 da.ys for any Interested 
person to submIt further comments on 
these specific issues. The Commissioner 
will evaluate any addItional comments 
and '\\ill later publish any revisions to 
the final regulations, if appropriate. 

The COInrnissionerurges tha.tany com
ments submitted wIthin this additional 
period address only new Issues, n.nd not 
reopen matters raised by the lnlttal pro
posal and discussed in this preamble. The 
Commissioner is partlcUlarly Intel'ested 
in receiving comments on four speclfic 
areas of the ·regUlations. First, he invites· 
further discussIon of the acceptable level 
of risk for use In the modified Mantel
Bryan calculation. At the present time, 
FDA is In'!olved In admlnJstrntlve 00-
jud2catlons concerntng potentially car
cinogenic anlmaI 4rugs. 'I'hese proceed
Ings may assemble additional evidence 
on the acceptable level of risk. Because 
thiS issue is Important to application of 
the regulations, the Commissioner be
Ueves additional comment will contribute 
to public understanding. This action will 
1n no Way jeopardize the public health, 
for the administrative record adequately 
supports the current level of risk; the 
Commissioner is Interested In comments 
on whether the level of rL<;k should be 
further reduced. 

Second, Ute commissioner will C'nter
ta.1n comments on the concept of com .. 
pamtive metabolism. This unique ap
proach was developed in responre to the 
diverse comments on the Issue of which 
met&boUtes of 0. sponsored compound, if 
any, should be tested. An analogous pro
cedure of the Environmental Protection 
Agency hM received judicial approvnl, 
"Environmental Defense Fund, Inc" et 
at, 'Y. EnvirorunentaI Protection Agency," 
No. 75-2259, (D.C. Cir .. November 10, 
1976), slip op. at 14. The Commissioner 
welcomes suggestIons for Bltemo.Uves to 
this apprOill.ch. 

Third, o.s previously noted, the Com
missIoner invited suggestions for alter
nntlve mechanisms for dealing with 
endogenous compounds·. Several com
ments on thO proposal urged that nn 
alternative procedure for evaluation of 
such compounds should be available, but 
fa.iled to suggest any feasible approaches. 

Finally. the Commissioner welcomes 
sul;t!l'estions of refined mechanisms for 
stntisttcally dHIerentlating target tissue 
containIng tho market residue from 
blnnk target tissue. 

The Commissioner concludes t111tt nil 
of the provisions of the final regulations 
should be Implemented pending recon~ 
sideration of any specific provlslona 
bRsed upon additlonnJ comments. This 
w1l1 work no hardship since all Pl'ovlslou. 
of the \'egulBtions are supported by the 
record, and, except for the level of risk. 
the only changes the CommIssioner con
templates concern aIterno.tlve methoo. 
of satisfying the statutory requlr"ements. 

The Commissioner bas carefully con
sidered the environmental effects of the 
regulations and, beCll.USe this action wm 
not slgnifkantly atrect the qUl\Uty of the 
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human environment, has concluded that 
an enYirOnmental impact .tatmlent 1s 
no, reqUired. A cop,- of the envtronmen
tal bnpact assessment is on Die with the 
Hearing Clerk, Food and Drug Admlnls
trat!on. Rm. 4-65, 5600 Fishers Lane 
RockVIlle, MD 20852. • 

Th1s flnal order was proposed prior to 
Executive Order 11821, rcqulrlnp" agen
cies In the executive branch to" review 
regulatory and legislative proposals they 
initiate lor fnfIatlon impact. and so does 
not require fnfIatfon impact review. 

Therefore. under the Federal Food. 
Drug, and Cosmetic Act (sections 402 
403, 409, 512, 701 (a), 706, 52 stat. 104~ 
1048 as amended, lOSS, 72 stat. 1185-
1188 as amended, 74 stat. 399-403 82 
Stat. 343-351 (21 US.C. 342. 343, 348 
315Ob, 371(a) • 376» and \Older authOritY 
delepted to the CommJssloner (21 CPR 
5.1> (reeod11lcatlan published In the FED
mw. Rzcmn:lt af June 15. 1918 (41 FR 
242112) ), Chapter I af'Title 21 of the Code 
or Federal RegulatIons 15 amended as 
follows: . 

PART8-COLOR ADDmVES 
l. In Part 8, by amendJng § 8.36 by 

adding new paragraph Cc) to read sa 
follows: . 

§ 8.36 Application ;.f '.'e esneer dame 
of Ii~tion 706 o!, ',acl. 
.. .. .. 

(c) Color additives for use a" an in
Dredfent 01 Ited lar animal.! that Gre 
railed lor food productfon.. Color addl
tlves that are an Jngredient of the feed 
for animals that are raJ8ed for tood pro-
ductlon must lIatlsfy the requirements 
imposed by subpart E of Part 500 of thfs 
chapter, 

PART 500--GENERAL 
2. In Pa.rt 500, by addIng a new Sub

part; E. conaJstlng of U 500.80 through 
500.98, to read as follows: 
Subpart E-Crft ..... and PnH:.dur .. for Evaluat· 
!:!~ays 'or (;arclnos.,nlc Rnlclues In Edlbl. 
.-..... ucts 0' AnImals 

Sec3. 
600.80 Chemical compounds used in food

produclng animals; procedures and 
criteria tor determ1nlng the ac
ceptabl1lty Of _y methods tor 
carcinogenic reeldul!lII In edible 
productll of lIucb animals. 

Il00.84 MetabOltc &tudy in target animals to 
ldentt!y re91due1l tor chronic test
tng. 

600.85 Cr1terla. tar telIt animal !!election; 
comparative metabol1c stUdies to 
aid In BBseelllng the carcinogenlclt,' 
or re-sldues that cannot practicably 
be tested individually (Intractable 
residues) • 

eOO.87 Obfonlc testing. 
100.119 Metabollc IItudy to Identity the 

marker residue and target tll!lllUe. 
100.90 Evaluation and apprOVal of a regu

latory IUII!&Y. 
100.112 Wlthdrawal periods. 
100M Publtcatlan of the approved regula-

tory uaay. 
1IOO,ge Waiver of requlrelnentll. 
Il00.88 Implem'lntatlon. 

~v:!r:!!!:l~ 402, 408. t.f)II, &12, '101(.). 
, __ aoa... _lotS .. &IDIDded, lOGII, on 
1Hat. 1'188-1'1'88 .. .mended, " sWot. ~ 

RULES AND REGULATIONS 

:~1~:;:' ::~51 (21 0:.9.C, 342, 343, 348, 36Gb, lowing procedure lor data collection and 
eva~uation shall become appUcable: 

Subpart E-Crit.ri. and Procedures for 11) A metaboUc stUdy in the a.nlmals 
ERluaHng Assays for Can:lnosenlc Res· In which the sponsOred compound is In
idues in Edible Products of Animals tended for use (target animals) designed 

§ 500.80 Chemical compounds u~ed in to Identify metaboUtes of concern· 
Cood-produdn. animalll; procedures (if) A metabolic study of the spon
and crileria Eor determininj: the Ill"- sored compound In experlmental anImals 
cepUlhility DE a""IlY DU:lhod"'(or ("U1'" designed to ¢d In assessJng the carclno
ein08l"nic retlidue!l iu !'dibl .. l.rodll("18 genIctty of residues that cannot PI'aeti
oC such animub.. cably be test.ed indIvidually (intractable 

(a) PUf"7}Ose and appZicabilitll 01 this residues); 
~ubpl1rt. (1) The act requires that COln- mil Chronic testing in test animals to 
pounds Jntended for use In food-produc- assess the carcino!ii'enlc potential of resl 8 

Ing anbnaJs shall be safe II,lld that food dues of the IIponsared compound and to 
produced from animals exposed to such fu~lsh data suitable for statistical treat
compounds be safe for human consump- ment by the procedure of Mantel and 
tion, and prohIblts the use of any com- Brya.n, (Mantel, N., and W. R. Bryan. 
pound found to Jnduce cancer when In- .. 'Safety' ,Testing of Carcinogenic 
gested by man or animal in food-produc- Agents," "Journal of the National CalJcer 
1ng animals unless it can be determined Institute," 2'7(2) :455-410 (19'l1» as 
by methods of examination prescribed m~~ed by Mantel et al. (Mantel, N., et 
or approved by the Commlssloner that al.. Improved Mantel-Bryan Procedure
DO residue of such compound wlll be for. 'Safety' Testing of carcinogens" 
found In the food produced trom such "Cancer Research," 35~86D-872 (1975»' s 
animals under conditions of use reason- and by this aubpart, to permit the no
ably certain to be followed In practice. residue requirement of the act to be 01)
Petitions for the approval of the use of eratlonally defined for purposes of estab
a compound In food-producing animal!) lIshing a lowest limit of reliable measure
shall include adequate data. for estab- ment tor an aSS8¥ to measure residues of 
llshing the absence of realdues of carcinO- the sponsored compound: 
genic comJjlOunds in the food produced (Iv) A detaUed metabolic study of the 
from such animals. sponsored compound In target animals 

(2) The pr~ions of this subpart designed to Identify a BpeclftC residue 
estabI1sh the fallowJng: m The lowest and tissue to serve as indicators (marker 
llmlt of reliable measurementfor the reg- residue and target tl!sue) to determine 
Ulatory assay required for carcinogeniC whether the no-residue requirement of 
residUe& by sections 409<e) (3) (A), 512 the act Is sattsfied; 
Cd) (I) (H), and 706(b) (5) (B) and sec- (v) Development of a regulatory assay 
tions 409(b) (2) (D), 512(b) (7) and 706 to measure the marker residue in the 
(b) (5) (A) (Iv) of the act; target tissue at and above the level op-

(iI) The procedures and criteria for eratlonally defined as satisfying the no
evaluation a.nd approving such assays; residue requirement of the act; and 
and . (vi) Establishment of me premarket-

(Ill) The procedures and crlt.eria. for Ing wIthdrawal period required for the 
establlshlng the premarketlng wlth- safe use of the sponsored compound. 
drawalper1odforwftofcompoundsllkeJy (2) If, at any point In the sequential 
to produce such r~iduel!. process of da tm collection Bet forth in 

(3) This subpart shall apply spoolfi- paragraph (b) (I) of thts section. the 
ea.lly to compounds Intended for use jn evaluation of the data Mtlsftes the Com
food-prOducing arillnals and their teed missioner that no hWllan rlBk of carcln
that have the potential to contaminate agenesis attaches to the proJ)Ofled we of 
human food with residues whose con- the sponsored compound the compound 
cumptlon couId engender a human risk of sholl be considered for approval .under 
carcJnogenesls. The detennlnatlon of this the gencl'al safety prov:lslons of the Rct. 
potential shall be based on conslderntlons. § - ., 
of chemfcal, biochemical, physiological, .• oo.~ lU~l"bc'!lc "IU~Y &II IIII'1l1'1 un.i-
and toxicological data derlved from the m.II." to lI)cuhfy l'(>Mtluct\ Ctil' l·hrol1lC' 
sclenttflc literature and from other t~'''lml'. 
sources avaUable to the sponsor or to the (a) A mete,bol1c study, described In 
Commlssloner nnd on the proposed pat- paragraph (b) of this Bection, ehaU be 
terns of compound usc. The subpart conducted In target a.nbnals to provide 
etltabllshes B sequential process for the data. on the physicochemical character
collection of other chemical, biochemical, Istlcs of .resldues, their rela.tlve propor
physiological, and toxicological data per- tlons, their distribution among the var8 

tlnent to the safety of the proposed use lous edible tissues (which include mJIk or 
of the sponsored compound. This subpart eggs when applicable), and thefr reten-
shall not apply to essentIal nutrients. tlon and depletion by the animals. 

(b) General aptJToach. (1) When the (b) The target anlmalmetaboUc 
Commissioner detennlne that. a SPOI1- study shall oatlsfy the following mlnl~ 
sored compound has the potential to mum requirements: 
contaminate food trom food-producing (1) The metabolIc etudy 8haJ1 be con
anJmals with residues (the sponsored ducted In target pnbnaIs with the spon
compo\Uld, metaboUtes. conversion prod
ucta. or any other substances formed In 
or on food because of the compound's 
use) whoee consumption may engender 
• human risk of carcinogenesis. the fol-

• Copies mil,. be obtained !rom: AII80clate 
Dlrector for &l1ontlf1c .-valuation (HFV-
100), Burea.u of VtlterlDarJ MedIcine, Food 
&Dd Drug .\dmlnJatratlon, 6600 Plsherll La.ne, 
RoekvUle, MD 2086'1. 
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sored compound bearing appropriate 
radlolabe1s, unless other expennental 
methods pel"Inlt equlva.lent meil8llrc.ment 
of residues. Such labels must assure tbat 
residues containing structural moieties vf 
potential cl1l'einogenic concel'I1 can be 
detected and mellSured In edible tissues 
at leveJ~ fiS low as the best n.vaUable tech
nology w1Jl permit. Hypotheses about the 
sponsored compound's projected meta
bolic pathways mal" be used as a guide 
to experimentation, but shall not be 0. 
substitute for actunl experlment.'ttlon. 

(2) The dosing regimen shall be con
slste~ with the maximum proposed use 
level and· proposed duration of exposure 
to the sponsored compound. For a com
pound that is proposed for continuous or 
repeated use in target anlmrus t adminis
tration for the metaboltc study need con
tinue only untU residue equilibration or 
tissue saturation has been demonstrated. 

(3) 'I1le metabolic study shaD be de
signed to yield the following Infonnatlon: 

(1) The concentrations and total num
ber of residues detected In edible tissues 
of target animals immediately following 
cessation of exposure; . 

(il) Except when the Commissioner 
specifies otherwise, the' concentrations 
and total number of residues detected In 
edible tissues of target animals when the 
totnl r(!sldue burden has depleted for at 
least three hnlf-lives; and 

(lU) The phySicochemical properties o~ 
the detected residues to Identify com
ponnQs of potential carcinogenic concern. 

(4) 'I1le results of the metabollc study 
shnll be submitted In the fonn of a de
tailed repOrt confonnlng to the standards . 
requlrcd oC scientific manuscripts sub
mitted for publica.tlon in the journals of 
professional scientific societies such as 
the Atnerican Chemical SOCiety nnd the 
Amcricn.n Soc!cty of Biological Chemists. 
In addition. all raw data shall accom
pany and be referenced in the report. 

(c) If the Commissioner determines 
that & sponsl)rcd compound has potential 
to contamInate food with residues whose 
consumption cngenders human risk of 
carcinogenesis, the petltioner shall be re
quireQ to detennine the carcinogenic po
tencY' of the sponsored compound and 
any of Its resIdues that might be of pub-
110 henlth concern because of chemical 
structure 01' persIstence and concentra
tion In edible tissues. OrJlnal'lIY', chroni!l 
testing of the sponsored compound nnd 
selected residues In experimental anlmnls 
shall be tllC preferred meo·ns of assessing 
carcinogenic potency. (Section 500.85 de
sCl'ibes fin a1terno.tive means of ussessing 
the carcinogenic potency of residues 
whose Isolntlon or synthesis In sufficient 
quantities Cor clu·onie testing proves to be 
beyond tho practical limits of current 
chemlco.' technology <lntructable resi
dues) bY' establishing n.cJdlttonal criteria. 
for selecting test animal specles/stral1lS 
used to conduct chronic toxicity testing 
of tJle SPOtl!iorcQ compound.> 

RULES AND ~EGULATIONS 

§ 500.85 Criteria lor Icsl animal selec
tion; cOD'par.tive metabolic IIludIea 
to aid in a!ll!C8sinlr the rnrclnogenie.. 
ity of 1'C8lducs that cnnnol practl
cabl,. be lesled individUAlly (inlrllclQ
hie rCBidncs). 

(0.) 'I'he prtmary criterion for the se
lection of species or st.ra.1ns of test a.nl
mals for chronic testing of the sponsored 
compound and o.ny metabolItes selected 
in accordance wlth § 500.84 shall be the 
suitabl11ty of the speCies or strain as a 
model for man. 

(b) If one or more intractable residues 
Clre also selected for chronic testing based 
upon the metnbollc study ill the target 
animal, a secondary criterion for the 
selection of species or strains of animals 
for the testing of the sponsored com
pound shall be employed. Metabollc stUd
ies of the sponsored compound In the test 
animal species or strains deemed suit
able for chronic testing by the primary 
criterlon shall be conducted to deter
mine If the intractable residues present 
in the tissues of target animals are also 
produced in the test animals. Chronic 
testing of the sponsored compound in a. 
species or stroin of test animals in which 
the residues produced a.re slmJ1ar to the 
compI"ment of reSidues in the tissues of 
the target animals she.ll be considered an 
appropriate method of assessing the 
carcinogenic potency of the intractable 
residues. 
§ 500.87 <.1uonlc 'a"Iing. 

(a) Chronic toxIclty tests shall be con
ducted to assess the carCinogenic poten
tial of the resIdues of the spOnsored com
pound, 

(1) 'l'he sponsored compound and any 
residues selected for chronic toxicity 
testing shall be subjected to oral, life
time, dose-response studles in the test 
animal species or strains selected ill ac
cordnnce with § 500.85. Each of these 
studies must be designed to detennlne 
whether the test compound is carcino
genic. Protocols for these studies should 
be submitted to the Commissioner for 
review prior to commencing tE¥ltlng. 

(2) The Commissioner will detennine 
whether any or the compounds tested is 
carcinogenlc on the basis or the results 
oC these chronic toxicIty studIes and 
other available lnfonnat1on. U this evi
dencc is equivocal, the compound shall 
be classed as a. carcinogen untU further 
testing resolves any remaining questions 
regarding carcinogenicity. 

(b) When the Commissioner deter
m!l1es that a sponsored compotmd has 
the potential to increase the nonnal 
levels (pools) of carcinogenic nnd poten
tinny carcinogenic subsronccs endoge
nous to the target anima.ls, the petItloner 
shall meet the requlrement~ of § 500.89 
(c). (dl and (e). 

(c) For each tested compound classed 
as a carcinogen, the approprIate da.ta 
from the chronic dose-response studies 
shall be analyzed according to procc-

dures described by Mantel and Bl-yan 
(Mantel, N., and W. R. BryJ.n, .. 'Safety' 
Test1ng of CnrcInogenlc Agents," "Jour
nal of the National Cancer Institute," 
27(2) :455-470 mil'll» and Mantel et al. 
(Mantel, N .• et al., "Improved Mantel
Bryan Procedure for 'Safety' Testing of 
Carcin ... gens," "Cancer Research," 
35:865-872 (1975»·; subject to the 
modifications and restrictbns set forth 
in paragraph (c) (1) through (9) of this 
section. The purpose of this analYsis shall 
be to define the no-residue requircment 
of the act as It applies to the total residue 
of carcinogenIc concern of the spon
sored compound and thereby to deter
mine the lowest; level of rellable mealJ
urement that shall be-required for a reg
ulatory assay to be approved for the 
measurement of such residues. 

(1) The administered dose oC ench test 
compound shall be expressed as a frac
tion of the total diet fed the test animal 
specIes/strains, e,g., po.rts per million. 
part.<; per bUlion, etc. 

(2) The "safe" level of Mantel and 
Bryan, calcula.ted for ea.ch test compound 
In accordance with this section, shall be 
expressed as a fraction of the total diet 
fed the test a.ntmal species/stroins. It 
shoJl be calculated with 99 percent confi
dence for a maxbnum lUetime rL.,k tha.t Is 
essentially zero but never expected to ex
ceed lin 1 mUlion. 

(3) A slope of one probit per unit log 
dose shall be used for extrapolation to 
the "safe" level unless the experimental 
dnta. indicate that Il. sho.llower sloPO is re· 
quired to maintain the consel'Vatism of 
the procedW'e. 

(4) Data obtained from more thnn one 
dose level fed to groups of experimental 
animals of the same stroIn shall be com
bined as described by Mantel et al. <Man
tel, N., et at., "Improved Mantel-Bryan 
Procedure for 'Safety' Testing of Carcil1-
ogen," "Cllllcer Reseurch", 35:865-872 
(1975) ) .. and subject to the l'estrlctlons 
specified by these authors. 

(5) Pooling da.ta. from various chronic 
tests using dl.ffcrent antmal sexes, I'pecles, 
or stl'nins shall be Permitted If it can be 
demonstrnted that the protocols are of 
compatible design. U statisticnlly signif
icant biological dlffel'ellces in tumori~ 
genic responses are ObsCl'Ved between. 
sexes or among species or strnins of ex
perlmentnJ. a.nimals, only subsets of data. 
l'epresentlng statistically nnd biologically 
compl\tible bioassays may be combined 
for analYSis. 

(6) All twnors (benign and/or malir,
nant) sha.ll be considered in the analysis. 

(7) The number of animals at risk may 
be adjustEd for competing risks unrelated 
to tho compoWld-lnduced cll.rcinogenesw 
only when the dat..'\ clearly support sllch 
l\.Il adjustment. 

(8) When only the sponsored com~ 
poWld Is subjected to chronic u&t1ng, tbIl 
calculated. "sa.fe" level shall be des!«
na.ted at So. When more thn.n one com
pound Is subjected to chronlc tooting, "tb8 
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10432 RULES AND REGULATIONS 

lowest of all calculated "aale"leVe1a 8haI1 
be deslsnated S •• s. Iball be ap:essed as 
the fraction of the diet fed the test ani
mals (e.g .• parts per mUllon. parts per 
billion, etc.) • 

(9) The no-residue requirement of the 
the w..-t shall be considered. satlsfled when 
conditions and use oC the compound. in
cluding any requh'ed withdrawal period. 
can be prescribed to assure tha.t the sum 
oC the levels of all potential residues of 
ca.rclnoaen1c concern wUl not exceed S. 
In the total diet of man and II. retlula.tory 
assay is a.va.Uable tha.t Is capa.ble of reli
ably measurIng such residues at and 
above that level. All residues of the sPOn~ 
sored compound shall be Clft$Sed as car
clnogenlc except those that have been 
uneqUlvocally shown to be noncarCino
genio. 

(d) The S. value represents the sum of 
aU residues of carcinogenic concern that
must not be exceeded in the total cUet ot 
man. For individual edible tissues, the 
value tb"t must not be exceeded shall be 
designnted SM and ca.lculated according 
to th~ fo110wlng formuIa~ 

S s. 
.. '"" T 

J 

N01'£.-T Is the traction ot the total dally 
dlet of man represented by an individual 
edible tissue, 

(1) 'I'he principal S.. calculations are 
as follows: 
---------- _._-.' . ,._--

BdIble tilINe 

MII!Icle __ ............ --____ • BIilk... _________ •• _____ • __ • __ 
Bas--------- .--......... --
---.~----

T ,8. 

1/1 IS, 
1 B. 

1/1 as. 

(2) Calculation of Su, for tissues con
sumed less frequently' than muscle may 
take Snto consideration the frequency of 
consumption of such tissues if it CRn be 
clearly shown that S. will not be ex
ceeded In the total human diet. 
§ SOO.Q9 M('lllbolic 8lluly to id('lllify lhe 

mUI,l,;,cl· .·~'tIldtl(' und hlrll:el li8llue. 

(a) The petitioner shl\ll conduct 0. 
study of the metabOlic fate of the spon
sored compound in target animals ade
quate to provide the da.ta necesso.ry for 
the selection of a marker residue in 
tal'get tisau~, 

(1) The target tissue Is t,lmt tissue in 
which measurement of the total residue 
burden of carcinogenic concel'n,.Js a rell
able measure of the total residue burden 
of carcinogenic concern in all edible 
tissues. '. 

(2) The marker residue for the spon
sored compound shall be that residue 
(the spOnsored compound, any metabo
Ute, or more than one of these) whose 
level In the target t1'lsue is a rellable 
measure of the total burden of all resi
dues of ca.rcinogenlc concern in all edible 
tiSsues. . 

(b) _ The m¢abf)l1c study to esta.bUsh 
the marker residue and tar&et tissue 
shall comply With the requirements Bet 
forth in I 500,84(b) (2) and (4). with the 
following additional speclflca.tions: 
. (1) For e8(:h edible tissue, the dePle
tion prome of thetotal·res1due of carci
nogenic ctmcern shallile cOl1llinlcted and 
shall Include measurements of levels at 
least as low as the S .. appropriate to the 
tissue under study, set forth in Plate I ' • 
as follows: 
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RULES AND REGULATIONS 

PLATE I. RESIDUE DEPLETION CURVES TO BE USED 
IN THE DETERMINATION OF MARKER RESIDUE AND 

TARGET TISSUE. 

• ••••••••••••••••••••••• · .. .. 
: · : · : .. 
• • .. .. .. .. .. 
: .. .. · .. 

T L = LARGEST VALUE AMONG TTl. T T2 or T T3 

10433 

.~ ..... 
: .. . .. .. .. 
: .. .. 
: .. 

· : • • 

: \ Ttl 

Q01~--.... ------~~ ........ --~--.... ~i--~ ........ -----4~------~5~--------~6~~~-----~7 
TIME 

(APPROPRIAre UNITS, 1.e •• HOURS, DAVS, eTCI 

(2) DepleUon profiles tor one or more potent1a1 marker rer:i1dues shall be constructed &.II set forth in Plate n In this 
I*rMraph. and lIh8ll Include measurement. of levels corresponding to the time when the total residue level has reached S,. 
III lIle edible tissue requJr1ng the ~ lbne to deplete to S. (2'£ of Plate I in paragraph (b) (1) or thl!l sectton) • 
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1...,. lUllS AND IEGULATIONS 

PLATE tt. SELECTION OF MARKER' 
RESIDUE AlfD ItS LEVEL RII 

THAT MUST BE MEASURED BYTHE REGULATORY NiSAY. 

&O~--------~------------------------------~ 
&.0 

3.0 

IF P':zISSELECTED TO BE MARKER RESIDUE 
THEN THE LEVEL OF MARKER 

RESIDUE THF. REGULATORY 
ASSAY MUST 8F. CAPABLE 

OF MEASURI~~G IS RM' 

'I'OTAL RESIDUE IN TAn GET TISSUE. 
r.e., Po oj- PI oj- P:z 

0.2 ~---"""---~----+.-o--........;:~-....;....;::.-~-'" o 

(3) If these specUlca.tions have been 
met by the metallolJc study :rt!Q.tlired by 
I 500.84 (b) , & second metabollc atudY 
need not be performed to satisfy this 
section. 

(4) From these data, the Commissio:ter 
will 5elect a mlll'ker residue and target 
tissue, and he wID. also designate the 
reqUired level of marker residue, Rill (set 
forth in Plate II in paragraph (b) (2) of 
thls section) • that reguIatol'y assays must 
be capable of measuring in the target tIs
aue. The selection of B. shall be such 
that the absence of the marker residue 
In target tissue above Rill can be taken 

TIME 
UN APPROPRIATE UNlTSl 

AS conf' .. J.'ma.tion that the total residue 
burden of carcJnogenic concern docs not 
exceed. Sill in each of the various edible 
tissues and therefore that the total bur
den of carcinogenic concern in the hu
man diet does not exceed So. 

(c) When the Commlssloncr deter
mines on the basis of avaUable sclentJfic 
lnformat.1on that a sponsored compound 
has the potential to increase the norma.1. 
levels <POOls) of potentially carcinogenic 
IiUbstances endogenous to target animals. 
the petitioner shall provide the followma 
addltlonaJ data: 

(1) An experimental determJnation of 
the background levels (norm) of each of 

the pOtentially cal.'lJlnOiellic endogenou.s 
substances of concern bl untreated tar
get animals. 

(i) The norm shall be specUlc for the 
target an1mals and the intended condi
tions of aDlmal hUBbandry. and shall be 
determined from studies designed to take 
into account dlfferences due to faCOOl'S 
such as breed. ese, !leX. state of estrus. 
and geographic location. 

(il) Each norm shall be submltted in 
the form of a K1'&Ph of the cumulative 
frequency distribUtion versus the 0b
served natura.lb' OQcurrblg levels. includ
ing the 99 percent conftdence bounds. Bet 
forth In Plate m lis foUows: 
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__ AM:I IlGULAIIONS 
." 

. - PLATE .... SAMPLE Of A NORM 

1.0 ... II ........... ' •• II •• I.~II .. H.~ ............ " .......... n.. .. .............................. 1"" . .. ... . 
~,........ : 

...... ~ : .,,, . 
",~ : ~ .. , . 

,,~ -
~.,... : 
~ . 

.~~ : .... ,' : 
~ . 

• 

o.a 

0.99 

~ : 
UPJIER Qft CONFIDENCE "...... : 

LIMIT OF !roAM , .. " .. " : 
~ -..... ~ .. 

........ O.G 

~ 
Z 
III a 
III 
a: 
u. 

.... ,,' .. "' .... 
........ 

........ .... .... 

· · · -· -· : 
0.4 

0.2 

0.33 ~ .. .... ." .... .... .... 
•••••••••••• 1 ...... ··1:.·······.." 

~.. . ... : .. . 
.~ .. :: .. 

~t:' : 
~, : .... -.... : .... . 

E 
· · · · · 

RM REQUIRED OF REGULATORY 
MSAYFOR AN ENDOGENOUS 

MARKER RESIDUE 

: · 
· · · · 
· ... 

DISCRIMINANT FOR 
PolENTIALL Y 

VIOLATIVE SAMPLES 

: 
O.O~--------~------~~--------3~--------~4--------~5~------~~~----~~------~8 

lEVEL OF ENDOGENOUS $UBSTANCE IN TARGET ANIMALS 
(APPROPRIATE UNITS, i.e .• MG OR MG PER MLI 

Wi) An assay shall be acceptable for 
the determination of a norm only if it 
yteldB values for the endoge:l.ous com
pound of Interest greater than ze~ In at 
least two-thirds of the untreated target 
arJmals. 

(2) StudIes to measure the effect of 
t.'I}e sponsored compound on the norm. 
and the postexposure deca~' of any 1n~ 
crea.se in the norm caused by adminis
tration of the sponsored compound. 

(3) All data. from these studies sub~ 
mitted in accordance with the require
ments established in paragraph § 500.~ 
84(b) (4). 

(d) For a pot.entlpUy carcinogenic 
endogenous compound whose norm Is in
creased by the adm1n1s trat10n of a 
sponsored compound, the no-residue re~ 
qulrement of the oct shall be considered 
satisfied.. when the nonn is restored. 

.(1) The norm shall be considered re
stored when the distributIon of values 
for the endogenous substance of concern 
observed 1a a group of trea.ted anima·Is is 
with 99 percent confidence the same as 
the norm. 

(2) The marker residue for a spon
sored. compound that a.ffects a poten
tially carcinogenic endogenous sub
stance sha.ll. be the affected endogenous 
substance. 

(3) When the nonn of more than one 
potentially carcinogenic endogenous 
compound Is increased by administration 

of the BPonsored rompound. the marker 
residue for all endogenous compOunds of 
concern shall be tbs.t endogenous com
pOund whose norm requires the longest 
time for restoration. 

(e) For an endogenous compound se
lected. to be a marker residue, the re
quired level of measurement, Rift, for the 
regulatory Wlsay shall be the level or that 
endogenous compound correspondjng to 
the 33d uercentlle of the nonn, set forth 
In Plate m in paragraph (c) (1) (1i) of 
this sectIon. . 
§ 500.90 EVlIllUuion IlIId :lIlliI'm". (Of 1I 

rcguhuoJ'y BIISOy. 

(a) Before a petition call be- COl1Sld
cred for approval, the petitioner shall 
submit for eValuation and validation a. 
regulatory assay developed to monitor 
compliance with no-residue requirement 
of the act. The regulatory assa~' shall re~ 
llably measure the marker residue in the 
ta.rget tissue at levels at least equal to 
and above Rm. as defined in § 500.89 (b) 
and (e). The critelia a.nd procedures in 
paragraphs (b) through (g) of this sec
tion shall apply to the e\'Sluation and 
approval of assays. 

(b) The regulatory a.ssay shall be 
evaluated and validated usIng data col
lected from tJu'ee types of samples: 

(1) Samples conta.1ning varIous 
knOW:'1 concentratlons of marker reetdue 
added. to the target tissue. I.e.; "spiked" 
tissue samples. 

(2) samples containing various le\"els 
of the marker residue obtained from 
tar"et tissue at appropriate time Inter
vals after the sPOnsored compound is 
adm1n1stered. in accordance with the 
proposed labeling, I.e., "dosed" tissue 
samples. • 

(3) Samples obtained from untreated 
target animals, i.e., "control" tissne 
samples. 

(c) The petition for approval of the 
Pl'OPOSed regulatory assay shall contain 
the following: 

U) A complete des(.'liption of the 
n.:'say. 

(2) A list of all necessary equipment 
and reagents. 

(3) A standard curve prepareu from 
samples of th~ marker l'C81du(! of known 
purity. 

(4) An analytical curve of the observed 
a... ;ay response versus the tiSsue concen
trations of the marker residue in spiked 
target tissue. The curve shalllnciude the 
99 percent confidence bounds of a Single 
assay response. 

(6) All raw data and worksheets from 
the ano.1yses of spiked. d06ed, and control 
tissue samples. and from the analysis 
used. in preparing the standard' curve. 
including spectrograms. chromatograms, 
etc. 

(6) A discusslon of the data generated 
in the assay development process per
tinent to the evaluation criteria set forth 
in paragraph (d) of this section explain-
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ing how Lhe data show that the Pl'oPOSed 
assay conforms to those crlterla., 

(d) A regulatory assay must satisfy the 
following criteria: 

(1) Dependability, The assay shall bo 
considered dependable if It does not re
sult In I1n unreasonable number of faU
\U'es due to unknown, uncontrollable, or 
random factors, Evaluntlon of the data. 
to support the dependability criterion 
will be based on the total number of assay 
l'lln~ that are started to provide data 
points for the analytlcnI curve of pam
graph (c) (4) of this sectton, An explana.
tlon Sh311 be l'equired for any assay rUll 
started that yields no final determina
tion. 

(2) Practicability. The assay shall be 
considered practicable only if it Is sutt
able for routine use in a government reg
ulatory laboratory. The time reqUired to 
complete the assaY must be conSistent 
with regulatory objectiveS (monitoring, 
compUance, etc,). All suppltes, equip
ment, reagents, standards, and other ma
terials necessary to conduct the assay 
must be commercially available except 
that reference standards may be SUpplied 
by the pettttoner if they are not com
merclalJy avaUable. The Commlss!oner 
w1l1 withdraw approval of any assay 
method and l.n1t1a.te regulatory action 
against the sponsOred compllund, it the 
petitioner breaches such a condition of 
the compound's approval. 

(3) Specificity, The assay shall be con
sidered specific If the observed response 
Is a. smooth nnd continuously decreasing 
or Increasing function of the concentra
tion of the marker residue and tha.t com
pound only. The regulatory IlSsay must 
be comprised of a sufDcient number of 
independent measurements based on a 
d1t[erent biolOgical, biochem1co.l, or 
physiochemical principles to nssure that 
the identity of the marker residue is 
confirmed. 

(4) Accu.racy. The assay shall be con
sidered accurate if the measurements It 
yields are normally no less than. 60 per
cent nor greater than 110 percent of the 
marker residue's true concentratIon in 
the spiked target tissues. 

(5) Lowest limit 0/ Teliable measure
ment. The regulatory assay 5ho.lI be con
sidered approvo.ble If it can reliably dis
criminate with 99 percent confidence the 
marker resIdue response from the target 
tissue background response at or below 
the required lowest llmit of rella»le mClls
urement, the R .. o! § 500.89 (iJ) Or (e), 
If the regulatory assay for ~n exogenous 
compound can reliably discrimina.te the 
marker residue response from the tn,rget 
tissue background response a.t a level 
below the required lowest limit of reliable 
mellSurement determined In accordance 
with § 500.89(b) , the CommLssloner shall 
npprO~'e the compound f(lr use only under 
conditions that will not result in resi
dues nbo\'e that level. 

(e) The Commissioner will review and 
evalu..'\te the data submitted in accord
ance with paragraphs (a). (b), and (0) 
of this section. If tlW Commlss1oner con· 
eludes that the assay satlsflea the evalua
tion criteria. of paragraPh (d) of thI5 
section, it wll1 then be subjected to the 

RULES AND REGULATIQNS 

interlaboratory vaUdatlon study de· 
scribed in paragraph (f) of this section, 

(f) Two Food and Drug Adminlstra
tion laborBtorles and one U.S. Depart
ment of Agriculture laboratory wID in
dependently run a number of assays to 
ascertain whether the regulatory assn.y 
method. conforms to the criteria. set 
forth In pal'agraph (d) of this sectlon, 

(1) The petlf.loner shall SuPPly the 
valldutlng labomtorles with the number 
and amount of dosed aud control tissue 
samples requested by the Commlssioncr, 

(2) The petitioner shall supply re
agents, standards, supplies, and equip
ment not readily avaUable to the validat
Ing laborntorles, as requested by the 
Commisslonel', 

(g) The Commissioner wlll evaluate 
the datI' gathered from the study de
scribrd In pal'agraph (f) of this section, 
The assay shall be approved if it meets 
the criteria set forth In paragraph (d) 
of thls section In each of the three 
validating laboratories, 
§ 500.92 Whhclruwnl periods. 

(a) The withdrawal periOd shall be 
the time after cessation of administra
tion of the SJ)OllBorecl compound neces
sary for the marker residue to deplete. 
wlth 99 percent assurance, to L .. In the 
target tissue. The time wU1 be extended if 
necessary to be consistent with condi
tions of livestock llUUlagement reason
ably certain to be followed in practice. 
The petltionCl" shall submit studIes of 
the marker resldue's depletion from the 
target tissue of animals dosed BCC('rdtng 
to the maximum level of use proposed In 
tho petition. The validated. regUlatory 
assay m~ be used to conect these data. 

(1) The petitioner shall submit a plot 
o! the concentration of marker residues 
In target tissue as a function ot time (de
plation curve) Including the 99 percent 
confidence limits on the observed values. 

(2) All raw data and statlstictll anaJw 
yses shall be submitted along with a. 
referenced discussion of the results. 

(3) Use of the sponsored compound 
shall be approved only if the available 
evidence demonstrates that the pro
posed condltlona of use, including any 
withdrawal period, are reasonably cer
tain to be !ollowed in practice. 

(b) When the marker residue Is un 
endogenotlS compound, the withdraWal 
period shall be the time required after 
cessation of administration of tile spon
sored compound for the norm to be re
stored, with 99 percent assurance. The 
time will be ex.tended :if necess[\ry, but 
not reduced, to be compatible with COn
ditions of livestock mnnagentent rea
sonably certain to be followed in prac
tiCe, The validated regulatory assay must 
be used to collect data on the rate of 
restoration of the n('":"'11. 

(1) The petitioner shall submit a sel'les 
of curves that demonstrate the time re
quired for restoration of the norm, 

(2) AU raw data and statistical anal
ysis shall be submitted along with a ref
erenced diseusslOn of the results. 

(3) Approval of the petition for the 
sponsored compound shaJl be granted 

only If the avallable evidence demon
strates tlmt the prOpOSed labeling is rea.
sollably certain to be fOllowed in pra.ctice. 
§ 500.9·" PIliJ]ic'ulion or Ihe 1I1'III'OW.t 

I'('I?;II lu 101'" U~SIl". 

The lowest level of reliable mC[lSlll'e
mellt (Lilt). tho complete reguJa.tory us
say for measuring the marker residue In 
the target tissue, and the analyticul 
curvo shall be published In the FEDERAL 
REGISTER, in McoI'dunco with the provi
sions of sections 409(c) (a)(A), 512 (d) 
(1) (H) and (i), and 706(b) (5) (B) of the 
net, For an endogenous mal'ker l'CillchlC, 
the nonn shall also be publlsbed, 
§ 500,9(} ,,'nin'I' of 1'C'lluir~'tIl('lII~. 

The Commissioner, in response to (\ 
petitioner or on his own initiative. may 
waive, 111 whole or in part, allY of the 
foregoing requlrements for the scientifiC 
evaluation of sponsored compounds that 
have the potential to contaminate hu
ma.n food with residues whose consUtnp~ 
tlon could engender 0. human risk of Car:~ 
clnogenesls. A petltlon for such waiver
may be rued by any person who would be 
adversely a.ffected by the application of 
the requh'ements to a partIcular com
pound. The petition shall explain and 
document why some or all of the requ1re~ 
ments are not reasonably applicable to 
the compound. and describe the alterna
tive procedures that have been, or COuld 
be, followed to assure that use of the 
compOund will not contaminate human 
food with residues whose consumption 
could engender a human l'lsk of carcino
genesis and tha.t an assay method exIsts 
that satisfies the requirements of § 500,-
96(d) (1) thrOUgh (4) and tha.t is capa
ble of mensuring any such residues that 
might occur when the compound was Im
properly used. The petiti~n shan set 
forth clearly the reasons why the alter
natlve procedures wlll provide the basis 
for concluding that approval of the com
pound sa.tisflea the requirements of the 
anticancer provlslons of the act. If the 
Commissioner determines on his own lrii
tia.tlve that waiver of any of the fore
going requirements Is appropriate, he 
shall so state and set forth the basis for 
that determination In thc regulation ap
proving marketing of the sponsored COtn
pound. 
§ ;)00,91J I III pl., IUt'II 1111 inll, 

(a) The requirements of tIlis SUlJplU't 
shall apply to all new Il.nltna.l drug ap
pllcations, feed additive petitions, and 
appl'oprIa.tll color addlt.Ive petitions {I.e .. 
all compounds Intended for use In foOd
producing animals) submitted t.o the 
Food and Drug Administration sub
sequent to the effect.ive date of the sub
part, including appropriate supplemental 
applications. and to all such applications 
or petitiollS on rue with the agency on 
the effective date of the subpart eXcel)t 
to the extent that the Commissioner dc~ 
terroines that consumer protection can 
be adequately ass.ured by imposing Sllch 
reqUirements in accordance with the pro
visiOIlS of paragraph (b) of thIs section. 

(b) The provisions of this mbpart 
shall B.lso apply to the following com
pounds already approved: 
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(1) Those compouuds tha.t the Com
missioner determlnes, on the basis of 
ava.llable, rellable informa.tlon, have been 
shown to Induce ca.ncer when ingested 
by mnn 01' animals. 

(2) Those compounds that the Com
missioner determines may induce c{1ll
cer when Ingested by man or animrus, 
I.e., suspect carcinogens. 

(3) Any compound for which the Com
missioner concludes sufficient informa
tion has not been provided to detel'mine 
whether that compound is appropriately 
regulated wider the general food safety 
provlsions of the act or undel' the n.nti
cnncer provisions of the act. 

(C) AllY compound already aPP1'oved to 
which the Commissioner detel'mines the 
untl..:ancer prOVisions of the act al'e ap
plicable, or for which additional data arc 
reQ.uired for such a detelmlnation, will be 
the sUbject of a notice publish{!d in the 
FEDERAL REGISTER or a letter Issued pursu
ant to section 512(1) of the Act estab
lishing the tirile within which the 1'e
CJuirement.~ of this subpart .. must be 
satisfied. 

(1) Notices already published in the 
FEDERAL REGIs'rER and letters already 
sent by the Fooc' and Drug Adm1n1stra
tion reQ.ulring additional studies or sub
mission of an improved regulatory assay 
shall remain In effect, and the provisions 
of this subpart shall be used In determfn-

RULES AND REGULATIONS 

Ing compliance with the reQ.uu'ements of 
the act Identified In those notices and 
letters, 

(2) The CommisSioner will proceed to 
withdraw approval of any compound on 
the basis of data or information indicat
Ing a. health hazard or 1n response to any 
fallure to undertake studies necessary to 
comply with the provisions of this sub
part. 

PART 514-NEW ANIMAL DRUG 
APPLICATIONS 

3, In Part 514. by amending § 514.111. 
by adding a new paragraph (a) (10) to 
read as follows: 
§ 511,111 n..rll,al I .. 1I1'11I'{)'" ,III :llll)li. 

,'at ion , 

(a) • • • 
nO) Such drug falls to satisfy the re-

quireme~lts lmposed by Subpart E of Part 
500 of this c.hapter. . . • • 

PART 57 I-FOOD ADDITIVE PETITIONS 

4. in Part 571. by adding a new § 571.:-
115. to rend as follows: 
§ 571.115 Apillil'alion .,r llu' nlll;4'.ml'('r 

l'llll~e of ~cl'lioJl 4091. 

101!li 

the reqUirement.<; imposed by Subpart E 
of Pal't 500 of this chapter. 

Effective date. These regulations shall 
be effective March 23. 1977. Interested 
persons may, on or before April 25, 1977 
submit to the Hearing Clerk, Food and 
Drug Administration. Rm. 4-65, 5600 
Fishers Lane, Rockville, MD 20857. writ
ten comments. in Quadruplicate and ld(,l1-
titled with the Hearing' Clerk do('kc1. 
number found in brackets on t·he headillg' 
of this document. regarding these reguh
tlons, Received comments ma~' be seell in 
the ~bovc office between 9 a.m. anel 4 
p.m., Monday through Friday. Any 
changes In this order justified by !lltC'h 
comments will be the subject of i1 fu!'
ther order amending the sPe<'ific l'etiulu
tlons involved. 
(Secs. 402, 403. 409, 51:!. 'Olla •.• 06, 62 blat. 
1046--1048 as omem\cd, 1055. 72 Smt. 1785-
1788 as amended. '74 Stat. 399-403. 62 Stat. 
343-351 (21 U.S.C. :).12, 343, 348. 36r'b, 371 
(0.).3'16).) 

N0T2.-1ncorpol·o.tloll by re!erellc(' prO\']
slons apprOVed by the Llrector of the OHice 
of thl' P<:deral RegIster on July 11. 1973. and 
Februnry 16, 1977. o.nd all file in the llbral'}' 
or thot office. 

Dated: February 14, 1977. 

Food additives Intended for use as an -
Ingredlen~ 10 food for a.n1mals tha.t are 
raised for food productJon Dllt<;t satisfy 

SHERWIN GARD:-;ER, 
Acting Commissioner of 

Food and Drugs. 
[Fa. Doc.77-5266 Filed 2-1<;-·77;8:45 11m! 

.. 
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17070	 PROPOSED RULES

[4110-03—M]

DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

Food and Drug Administration

131 CFR Parte 70, 500, 514, 5711

(Docket No. 77N-00261

CHEMICAL COMPOUNDS IN FOOD,.
PRODUCING ANIMALS

Criteria and Procedures for Evaluating Assaye
tor Carcinogenic Residues

AGENCY: Food and Drug Administra.
t ion.

ACTION: Proposal.

SUMMARY: The Food and Drug Ad-
ministration (FDA) is proposing to es-
tablish procedures and minimum crite-
ria to ensure the absence of cancer-
causing residues in edible products or
food-producing animals to which
drugs, food additives, or color addi-
tives have been administered. This is, a.
reproposal of regulations revoked in
accordance with a court order.

DATES: Comments by July 18, 1979:
Notices of participation for the public
hearing by May 4, 1979. Public hearing
before the Commissioner June 4, 1979.

ADDRESSES: Comments and notices
of participation are to be submitted to
t he Hearing Clerk (HFA-305), Food
and D ►itig Administration. Rm. 4-65,
5600 :Fishers Lane, Rockville, MD
20857.

FOR INFORMATION ON THIS
PROPOSAL. CONTACT:

Robert J. Condon, Bureau of Veteri-
nary Medicine (HFV-105), Food and
Drug Administration, Department of
Health, Education, and Welfare.
5600 Fishers Lane, Rockville, MD
20857, 301-443-1580.

FOR FURTHER INFORMATION ON
THE HEARING BEFORE THE COM-
MISSIONER CONTACT:

Constantine Zervos, Director, Se-
cientific Liaison and Intelligence
Staff (HFY-31). Food and Drug Ad-
ministration, Department of Health.
Education, and Welfare, 5600 Fish-
ers Lane, Rockville, MD 20857, 301-
443 4490.

SUPPLEMENTARY INFORMATION:
These proposed regulations would pro-
vide an operational definition of the
no-residue requirement of the so-
called "DES proviso" to the anticancer
clauses, sections 409(c)(3)(A),
512(d)(1)(H). and 706(b)(5)(B), of the
Federal Food, Drug, and Cosmetic Act
(21 U.S.C. 348(c)(3)(A), 360(d)(1)(H),
and 376tb g 5)1B)). The regulations also
propose to establish criteria for ac-
cepting assays and procedures for es-
tablishing suitable postadministration

Withdrawal periods to prevent the oc-
currence of carcinogenic residues in
edible animal products.

Prior to July 19, 1973, FDA had ap-
plied the DES proviso on a case-by-
case basis, without published criteria.
However, the Commissioner of Food
and Drugs concluded that it was ap-
propriate to establish criteria and pro-
cedures for their application through
rulemaking to permit public discussion
of the scientific, legal, and policy
issues involved. Accordingly, the Com-
missioner proposed a set of regula-
tions, in the FEDERAL REGISTER of July
19, 1973 (38 FR 19226), and afforded
60 days for public comment.

The numerous comments received
were submitted by scientists affiliated
with consumer groups, universities,
scientific societies. State and. Federal
agencies, trade associations, and af-
fected manufacturers: some were from
nonaffiliated individuals. Many com-
ments revealed a sharp divergence of
opinion concerning FDA's interpreta-
tion. of the proviso to the aniticancer
clauses, of the act.

The Commissioner promulgated the
final regulations in the FEDERAL Risers`
TER' of February 22, 1977 (42 FR.
10412). but solicited comments on 'our
specific issues: (1) The acceptable level
of risk, (2) comparative metabolism
(3) regulation of endogenous com-
pounds, and (4) methods of determin-
ing an assay's lowest limit of reliable
measureent. On March 23 and 24,
1977, the Animal Health Institute
(AHD and three other groups peti-
tioned the Commissioner to stay the
effective date of the regulations and to
then revoke them. The Commissioner-
denied these petitions on April 27. In.
response to a separate request by A.M.
however, the Commissioner extended
the comment period to July 25, 1977
(42 FR 24254).

On May 12. AHI filed a complaint in
the United States District Court for
the District of Columbia alleging that
the regulations were unlawful: (1) be-
cause they broadened the scope of the
Delaney, i.e.. anticancer, clause of the
act to include substance that have not
been determined to be carcinogenic,
and (2) because they foreclosed mar-
keting of a compound unless there
exises an assay of sufficient "senseti-
vity" to detect residues of the com-
pound at "theoretically" safe levels de-
termined by the regulations. Also,
alleged that the regulations were im-
practical and embodied novel on
highly suspect technical principles
that would impose enormous financial
and environmental costs on the animal
health industry. Finally, it alleged
that the final regulations violated the
Administrative Procedure Act (5
U.S.C. 551 note) because they depart-
ed from and radically changed the

proposed regulations and were not re-
published for comment.

Based on AHI's affidavits contend.
ing that the statistical procedure for
extrapolation of animal data adopted
in .the final order was significantly dif-
ferent from and more complex than
that proposed, and perhaps improper-
ly interpreted, the court remanded the
case to the agency for further consid-
eration. The court also required the
agency to assess the question raised by
AHI about the technical feasibility of
the regulations, and it suggesed that
the Commissioner repropose the regu.
lations (Animal Health Institute v.
Food and Drug Administration, Civil
Nn 77-806 (D.D.C. Feb, 8. 1978)). In
accordance with the court's order, the
Commissioner revoked the regulations
on May 26, 1978 (43 FR 22675) and is
now reproposing all the regulations
for public comment. In this proposal,
the Commissioner has evaluated and
responded to AHI's allegations, the
court's questions, the citizen petitions
to revoke the regulations, and all com-
ments filed on the final order. (For
the sake of clarity, the final order is
hereafter designated the "February
notice" or the "1977 notice".)

Since the July 1973 proposal, the
Commissioner has used the risk assess-
inent element of the regulations as the
prototype for segments of the agency's
anticancer policy. Before attempting
to build a uniform procedure for regu-
lating all chemicals in the food supply,
the Commissioner has adopted where
appropriate, the best elements of the
emerging scientific and regulatory pro-
cedures of risk assessment, metabolism
studies, in vitro mutagenesis tests, etc.,
for regulating residues in food derived
from food-producing animals.

The Commissioner selected this class
of compounds as the test model be-
cause FDA has premarket approval
authority over the chemicals inten-
tionally used in these animals, and the
DES proviso to the Delaney clause has
made regulation of these compounds
one of the agency's most difficult
tasks.

Based on experience with the princi-
ples outlined in the proposal, gained
through several years of regulating
these chemicals on a case-by-case
basis, the Commissioner believes that
they have potential applicability for
regulating all compounds covered by
the act. Moreover, due to the exten-
sive interest in the issues,-the Commis-
sioner now believes that the time is
ripe for formulating a comprehensive
approach for regulating all chemical
carcinogens. Expanding the use of the
principles set out in these regulations
into other areas regulated by the
agency seems desirable from the per-
spectives of science and public health
protection, but the results of their ex-
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panded use, e.g.. cost, cannot now be
calculated.

Because an error in selecting the
basic principles could lead to a future
tragedy, the principles adopted at this
time must be reasonable and must not
underestimate the potential risks asso-
ciated with the use of chemicals. Ac-
cordingly, the Commissioner is propos-
ing to adopt principles that some may
consider too "conservative." The term
"conservative," however, is relative,
Further, although the principles form
an integrated scheme of regulation, in-
dividual segments can be severed and
replaced.

For all the foregoing reasons, the
Commissioner has determined that, in
addition to the 120-day comment
period for filing written comments, an
informal public hearing should be
held In accordance with Part 15 (21
CFR Part 15). The informal public
hearing will provide an open forum for
the presentation of information, views,
and discussions on all aspects of the
proposal. Because the general princi-
ples articulated in the regulations
have widespread potential use, the
Commissioner asks that the witnesses
focus on the principles that form the
basis of the regulations, in addition to
the issue of the technical feasibility of
the required analytical technology. In
particular, the Commissioner requests
discussion of the following:

1. Threshold assessment procedures.
2. Criteria for selecting residues for

chronic toxicity testing.
3, The types of investigations neces-

sary to study how chemicals are me-
tabolized, and the role of these studies
in assessing the parent compound's
safety.

4. The use of comparative metabo-
lism studies for selecting the labora-
tory animal species to be used as sur-
rogates for man In chronic toxicity
tes tin g.

5. The utility of short-term in vitro
mutagenesis tests in assessing the
safety of a compound.

6. Mathematical risk estimation pro-
cedures, including (a) methods of as-
sessing risks within a species and (b)
methods of cross-species extrapola-
tion,

7. Procedures for combining data
from the same or different carcino-
genesis bioassays.

8. The regulation of endogenous sub-
stances,

9. The acceptable level of risk.
In preparing final regulations, the

Commissioner will consider the admin-
istrative record of -this hearing along
with all other written comments re-
ceived during the comment period
specified in this proposal and on the
transcript of the Part 15 hearing.

The hearing will be held on June 4,
1979, starting at 9 a.m. in the Wash-

ington, DC area at a place to be an-
nounced later.

A written notice of participation
must be filed in accordance with
§ 12.45 (21 CFR 12.45) with the Hear-
ing Clerk (HIP-305), Food and Drug
Administration, Rm. 4-65, 5600 Fish-
ers Lane, Rockville, MD 20857. not
later than May 4, 1979. The envelope
containing the notice of participation,
and the notice of participation itself,
should be prominently marked "SOM
Hearing." The notice of participation
must also contain Hearing Clerk
Docket No. 7IN-0026. the name, ad-
dress, and telephone number of the
person desiring to make a statement,
along with any business affiliation,
the text of the presentation, and the
approximate length of time requested
for the presentation. The Commission-
er is requiring submission of the text
of all presentations before the hearing
to promote a somprehensive discussion
of the issues, but the Commissioner
recognizes that some revisions in the
text before the hearing may be neces-
sary. A schedule for the hearing will
be mailed to each person who files a
notice of participation; the schedule
will also be available from. the FDA
Hearing Clerk. Individuals and organi-
zations with common interests are
urged to consolidate or coordinate
their presentations.

If the responses to this notice of
hearing are so numerous that insuffi-
cient time is available to accommodate
the full amount of time requested in
the notices of participation received,
the Commissioner will allocate the
available time among the persons
making the oral presentation to be
used as they wish. Final versions of
written statements (preferably four
copies) should be presented to the pre-
siding officer on the day of the hear-
ing or submitted to the Hearing Clerk
by June 19, 1979 for inclusion in the
administrative record.

The plenary hearing will be open to
the public, and any interested person
who has filed a written notice of par-
ticipation may be heard concerning
matters raised in the written state-
ment which are relevant to the issues
under consideration.

Additional comments from interest-
ed persons may be submitted during
the period following the hearing until
the end of the comment period.

I. INTRODUCTION

A. STATUTORY BACKGROUND

1. Food Additives Amendment of 1968

Section 409 of the Federal Food,
Drug, and Cosmetic Act (Food Addi-
tives Amendment of 1958, Pub. L. 85-
929) establishes criteria and prescribes
Procedures for FDA's premarket
review and approval of food additives
that have been shown to be safe. Sec-

lion 409 'was enacted to protect con-
sumers by requiring substances that
are intentionally added to food, or
may reasonably be expected to become
components or otherwise affect, the
characteristics of food, to be shown to
be safe through rigorous scientific
testing procedures. As the legislative
history of the amendment demon-
strates, one primary function was to
protect the health of consumers by re-
quiring manufacturers of food addi-
tives and food processors to test any
Potentially unsafe substances that are
added to food in accordance with prin-
ciples deemed appropriate by qualified
scientists (Ref. 1).

Before the amendment, FDA's au-
thority for ensuring the safety of food
additives 'was limited to sections
402(a)(1) and 402(a)(2)(A) as enacted
in 1938. Under these sections the
agency must show that an intentional-
ly added food substance may be Injuri-
ous to health. Thus, the agency has to
test the poisonous or deleterious sub-
stance before taking action. Therefore,
the amendment shifted the burden of
both testing and proving safety to the
proponent of the additive.

When the Committee on Interstate
and Foreign Commerce reported the
bill to the full House of Representa-
tives, the bill did not contain an anti-
cancer clause, but it did contain a sec-
tion requiring the premarketing test-
ing of food additives to demonstrate
safety. That section is now known as
the general safety provision (section
409(c)(3 )(A)). After the bill was report-
ed out, Congressman Delaney suggest-
ed the addition of the anticancer pro-
viso to the bill, and the following pro-
viso was added to the bill as a Commit-
tee amendment on August 13, 1958:

• • • Provided, That no additive shall be
deemed to be safe if it is found to induce
cancer when ingested by man or animal, or
if it is found, after tests which are appropri-
ate for the evaluation of the safety of food
additives, to induce cancer in man or animal

Reportedly to assure enactment of
the legislation, the Committee and the
Department of Health, Education. and
Welfare (HEW) agreed to the amend-
ment, but in a letter to the Chairman
of the Committee, then Assistant Sec-
retary Elliot L. Richardson noted that
the amendment did not change the
meaning of the bill. Moreover, the
letter also illustrates the interaction
between the general safety and anti-
cancer provisions of the bill and the
broad scope that the Delaney anti-
cancer clause is to be given. It makes
clear that the anticancer clause is a
corollary of the general safety clause:
and that compounds, even when sub-
ject to the anticancer clause, are also
subject to the general safety clause:

This Department is in complete accord
with the intent of these suggestions—that
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no substance should be sanctioned for use in
food that might produce cancer in man.
11.R. 13254. as approved by your committee,
will accomplish this intent. since it specifi-
cally instructs the Secretary not to issue a
regulation permitting the use of ark additive
in food if a fair evaluation of the data
before the Secretary fails to establish that
the proposed use of the additive will be safe.
The scientific tests that are adequate to es-
tablish the safety of an additive will give in-
formation about the tendency of an additive
to produce cancer when it is present in food.
Any indication that the additive may thus
be carcinogenic would, under the terms of
the bill, restrain the Secretary from approv-
ing the proposed use of the additive unless
and until further testing shows to the point
of reasonable certainty that the additive
would not produce cancer and thus would be
safe under the proposed conditions of use.
This would afford good. strong public
health protection (Ref. 2).

As enacted in 1958, the anticancer
(or so-called Delaney) clause of section
409 flatly proscribed the approval of
any additive if after "a fair evaluation
of the data before the Secretary" the
additive "is found to induce cancer
when ingested by man or animal, or if
it is found, after tests which are ap-
propriate for the evaluation of the
safety of food additives, to induce
cancer in man or animal • • *." As ap-
plied to additives added directly to
human food, this language has re-
mained unchanged, although hotly de-
bated. Accordingly, as a legal matter,-
section 409 precludes a finding by
FDA that a direct food additive that
has been shown, by ingestion or other
appropriate studies, to cause cancer in
laboratory animals (or, of course, in
man) can be safely added to food, in
any amount, for any purpose.

2. Color Additive Amendments of 1960

The Color Additive Amendments of
1960 (Pub. L. 86-618) added a provi-
sion to the basic act for colors that is
directly analogous to the food addi-
tives provision. Petitioners for color
additive regulations must demonstrate
by rigorous testing the safety of these
additives before they can be approved
by FDA for addition to food, drugs, or
cosmetics. In addition. the amend-
ments added another anticancer
clause to the act,

The legislative history of the Color
Additive Amendments of 1960 de-
scrihes the congressional and execu-
tive (HEW) concern about the poten-
tial carcinogenicity of these color addi-
tives: nevertheless, the Secretary of
HEW again explained that an express
anticancer clause was unnecessary to
prevent approval of carcinogenic or
potentially carcinogenic color addi-
tives because it did not provide any
public protection that is not already
provided by the general safety clause
(Ref. 3).

3. Drug Amendments of 1962

In 1962, Congress culminated several
years of hearings on the drug industry
by enacting the Drug Amendments of
1962 (Pub. L. 87-781): the infamous
thalidomide incident provided the im-
petus for the bill's passage. The drug
amendments brought about a compre-
hensive revision in the regulation of
new drugs, which at the time included
both human and animal drugs. The
drug legislation also amended the anti-
cancer clauses to rectify what Con-
gress perceived as the inequity associ-
ated with the prior sanctioned use of
diethylstilbestrol (DES) in animal
feed. Under the Food Additives
Amendment of 1958, certain DES uses
in animals were prior sanctioned be-
cause they were covered by an effec-
tive New Drug Application (NDA).
Thus, continued use in accordance
with the prior sanction was appropri-
ate until that use was cancelled (the
NDA revoked), but no new uses in food
or food•producing animals were ap-
provable due to the Delaney clause
(Refs. 4 and 5).

The act requires that compounds ad-
ministered to animals as food . addi-
tives, color additives, or animal drugs
be shown to be safe for use. As defined
in section 201(u) of the act (21 U.S.C.
321(u)). the term "safe" clearly em-
braces the health of man, as well aS
the health of the animals to which the
compounds are given. Thus, in evalu-
ating the safety of compounds to be
administered to animals raised or
maintained for production of food for
man. such as cattle, swine, and poul-
try. Congress has from the beginning
recognized that consideration must be
given to the safety of possible residues
of the compounds in the products of
animals that become food for man. i.e.,
meat, milk, and eggs.

Before 1962, the anticancer clauses
in sections 409 and 706 did not distin-
guish between compounds added di-
rectly to human food and compounds
that might indirectly enter human
food through administration, as feed
additives or drugs, to food-producing
animals. The act was interpreted as
forbidding FDA to approve the use of
a carcinogenic animal drug whether or
not the compounds might leave any
residues in the edible tissues of the
animal.

Modification of the effect of the an-
ticancer clause of section 409 had first
been suggested during congressional
consideration of the Golor Addition _
Amendments of 1960. In May 1960, the
then Secretary of Health, Education,
and Welfare had urged Congress to
modify the act, explaining:

'there is • • • one respect to which the
anticancer proviso has proved to be need-
lessly stringent as applied to the use of addi-
tives in animal feed. For example. in the
case of various animals raised for food pro-

duction. certain drugs are used in animal _
feed which will leave no residue in the
animal after slaughter or in any food prod-
uct (such as milk or eggs) obtained from the
living animal, and which are therefore per-
fectly safe for man. If this is demonstrated
with respect to any particular additive in-
tended for animal feed. and the additive will
not adversely affect the animal itself during
its expected or intended life cycle, we can
see no reason for not permitting such a use
of an additive which could be highly useful
and beneficial in the raising of animals for
food. • • *

We therefore halve Included in the en-
closed draft bill an amendment to permit
use of an additive in animal feed under the
above•mentioned conditions,

•	 •	 •

Tinder the amendment, the assay met hods
applicable in determining whether there
will be a residue shall be those prescribed or
approved by us by regulations. This will give
reasonable certainty in that regard, al-
though, of course. such regulations may
from time to time be changeti as new scien-
tific developments demonstrate a need for
change. It should be clearly understood that
the industry still would have the responsi-
bility of developing adequate analytical
methods for detecting residues and furnish-
ing them to the Government with a petition
for approval of an additive (Ref. 3).

, The amendments • proposed by the
Department had not been included in
the color additive legislation. During
the following 2 years, however, con-
cern had been continuing about appli-
cation of the anticancer clause in sec-
tion 409. As a result, legislation similar
to that earlier recommended by HEW
was introduced in 1962. The House
Committee on Interstate and Foreign
Commerce ultimately included modifi-
cations of the anticancer clause in its
report on the Drug Amendments of
1962. with the following explanation:

The committee amended the anticancer
clause of the food additives amendment and
the color additive amendment of the Feder-
al Food, Drug, and CosmetlQAct by making
this clause inapplicable to chemicals such as
veterinary drugs when used in feed for food-
producing animals if the Secretary finds (1)
that under the conditions of use and feeding
specified in the proposed labeling and rea-
sonably certain to be followed in practice,
such additive Rill not adversely affect the
animals for which such feed is intended, and
(2) that no residue of the additive win be
found (by methods of examination pre-
scribed or approved by the Secretary by re g

-ulations) In any edible portion of the animal
after slaughter or in any food such as milk
or eggs yielded by or derived from the living
animal (Ref. 4).

Representative Leonor K. Sullivan
objected to the proviso in the floor
debate on the amendments and pro-
posed a separate amendment to delete
the proviso from the bill because
"they (the provisos to the Delaney
clauses) weaken instead of strengthen
consumer protection." She reminded
the House that DES had been regard-
ed as safe for use in poultry at one
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time because no residue was found in
the meat; later, that use had to be ter-
minated when DES residues were
found as a result of improved testing
methods. But her amendment was de-
feated principally on the argument
that, if DES were available for manu-
facture by those who obtained appro-
vals before 1958, i.e., the prior-sanc-
tioned uses, it should be made availa-
ble for manufacture by everyone (Ref.
6).

The Senate accepted the modifica-
tions of the anticancer clauses in con-
ference while prererving, as Senator
Hubert Humphrey noted, the full
vigor of consumer protection afforded
by Delaney clause (Ref. 7). These
modifications have come to be known
as "the DES proviso."

4. Animal Drug Antendnunts cif 1968

The animal feed industry experi-
enced an era of unprecedented growth
and innovation beginning in the
1950's. That industry and the animal
drug industry began an effort in the
mid-1960's to consolidate the various
provisions of the Federal Food. Drug,
and Cosmetic Act governing the pre-
marketing approval of drugs Intended
for use in animals, i.e., sections 409.
505, 507 (21 U.S.C. 348, 355, and 357)
which culminated in the enactment of
the Animal Drug Amendments of 1968
(Pub. L. 90-399). Neither the commit-
tee reports on the bill nor the floor de-
bates raised the issue of the Delaney
clause. Consequently, the Animal
Drug Amendments of 1968 passed.
without controversy and added, under
section 512(d)(i)(H) of the act, the fol-
lowing anticancer clause and proviso:

(H) such drug induces cancer when Ingest-
ed by man or animal or, after tests which
are appropriate for the evaluation of the
safety of such_ drug. induces cancer in man
or animal, except that the foregoing provi-
sions of this subparagraph shall not apply
with respect to such drug if the Secretary
finds that, under the conditions of use speci-
fied in proposed labeling and reasonably
certain to be followed in practice (I) such
drug will not adversely affect the animals
for which it Is intended, and (ID no residue
of such drug will be found (by methods of
examination prescribed or approved by the
Secretary by regulations. which regulations
shall not be subject to subsections lc), (d),
and (hi), in any edible portion of such ani-
mals after slaughter or in any food yielded
by or derived from the living animals, • • •.

Again, the legislative history indi-
cates that the legislation in no way
weakens FDA's authority to regulate
new animal drugs (Ref. 8).

B. STATUTORY INTERPRETATION

The enactment in 1962 of the so-
called DES proviso to the Delaney
clause has been a source of continuing
controversy. There is no unanimity on
the proper interpretation of the provi-
so; and the legislative history of the

Proviso, summarized above, does not
lay to rest all doubts.

Two interpretations of the proviso
are, in theory, possible. The first inter-
pretation, which in the Commission-
er's judgment is the less probable, is
that Congress intended to allow FDA
to• approve the use of a carcinogenic
compound in food-producing animals
only if the agency could be absolutely
positive that no traces whatever—no
matter how small—would remain in
edible tissues.

This interpretation presents several
difficulties, all stemming from the fact
that any.introduction of a compound,
whether Ar not carcinogenic. is likely
to leave' in edible tissues minute resi-
dues, which are below the level of de-
tection of any known or likely to be
developed method of analysis, i.e..
assay. It is a fundamental fact of ana-
lytical science that for every assay de-
veloped to measure the concentration
of a chemical compound In a medium
an this case, a residue in an edible
tissue), there is some lowest concentra-
tion or level of the compound below
which the assay will not yield an inter-
pretable result (Ref. 9). If, for exam-
ple, an assay measures a particular
compound in muscle tissue, Le.. an
edible tissue, and the assay has been
shown to have a lowest limit of mea-
surement of 1 part per billion (1 ppb-
1 part compound in 1 billion parts
tissue on a weight basis, such as 1 nan-
ogram of compound per 1 gram of
tissue), examination_ of muscle tissue
using this assay will reveal that the
compound is present only if its concen-
tration in muscle tissue is 1 ppb or
higher. If the compound is present in
the tissue at a level below 1 ppb, use of
the assay will yield no interpretable
result. Thus, the assay cannot distin-
guish between muscle tissues contain-
ing the compound at levels below 1
ppb and muscle tissues from which the
compound is absent in the absolute
sense of the term.

Although different assays may have
different lowest limits of measure-
ment, all assays are subject to the
same type of limitation Thus, when a
tissue is examined with an assay
having a lowest limit of measurement
of 1 ppb and no interpretable response
is observed, the analyst can conclude
only that the compound under analy-
sit is not present at a level of 1 ppb or
above. It can never be concluded that
the compound is "not present" in the
absolute sense. It is thus impossible to
determine the conditions under which
edible tissues derived from food-pro-
ducing animals that have received a
carcinogen will contain no residue if
the phrase "no residue" is to be inter-
preted literally. Accordingly, this first
possible interpretation of the DES
proviso would not permit approving
any known carcinogenic animal drug

because the Commissioner could never
find that no trace whatever would
remain in the edible tissues of the ani-
mals to which the compound was ad-
ministered.

This interpretation would thus
render the DES. proviso a "Catch-22."
The proviso would permit the Com-
missioner to approve carcinogenic
drugs for animals only when certain
that no residues whatever would
remain, but since the Commissioner
could conclude only that some trace
might well remain, no such drug could
ever be approved.

Nevertheless, one comment on the
February notice contended that Con-
gress did indeed intend that the no-
residue provision be a flat prohibition
on any molecules of a carcinogen in
food. The comment further argue.;
that Congress did not understand
fully the scientific ramifications of its
action when It amended the pristine
Delaney clause.

As the Commissioner noted in the
February notice, the "absolutely no
molecules" interpretation seems, at
the very least, an improbable Interpre-
tation of an amendment enacted by
Congress precisely because it wanted
to relieve animal drugs from the rigid
strictures of the anticancer clauses.
Moreover, any interpretation of a stat-
utory provision that would render it
totally inoperative should be rejected
unless considerations of overwhelming
persuasiveness require that interpreta-
tion. No such considerations have been
advanced in support of the "absolutely
no molecules" interpretation of the
DES proviso.

Furthermore, this interpretation is
difficult to reconcile with the lan-
guage of the DES proviso itself. It
specifies that "no residue" may be
"found • * • by methods of examina-
tion prescribed or approved by the
Secretary • • • in any edible portion
of such animals • • •." This language
conspicuously avoids such words as
"occur" or "remain," and Instead, by
use of the word "found" emphasizes
detectability. Moreover, the same pro-
viso refers to "conditions of use • • •
reasonably certain to be followed in
practice", suggesting a congressional
recognition that some occurrences of
these residues (i.e., resulting from un-
foreseeable misuse) might not require
withdrawal of approval of a compound
even if they were detected.

A second, and in the Commissioner's
view more plausible, interpretation of
the DES proviso accepts the words of
the amendment and focuses on the
previously quoted language, "no resi-
due of such drug will be found 1" • • by
methods f f examination prescribed or
approved by the Secretary by regula-
tions • • •." Under this interpretation,
a sponsored compound that is carcino-
genic may be approved for use in ani-
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mals if examination of edible tissues
by an assay approved by FDA reveals
no residues. This Interpretation also
appears implicit in the limited case
law addressing the issue (Hess &
Clark, Division of Rhodia. Inc.v. FDA.
495 F.2d 975 (D.C. Cir. 1974), Cherne-
tron Corp. v. United States WIER', 495
F.2d 995 (D.C. Cir. 1974), and 411t v.
FDA, supra).

This second interpretation is in es-
sence the one that FDA has followed
since the passage of the DES proviso.
The agency has approved carcinogenic
compounds for use in animal feed or
as animal drugs on the basis of assays
capable of measuring prescribed levels
of residues.

The court in A1Y1 v. FDA found lack-
ing the agency's previous attempt to
define and explain, as a binding rule.
the criteria and procedures for evalu-
ating assays for carcinogenic residues
in edible products of animals. The
court held that FDA had failed to pro-
vide adequate Public notice, one pur-
pose of this document is to correct
that defect.

'The Commissioner believes that the
criteria to be applied in evaluating
assays for carcinogenic residues in the
edible tissue of food-producing ani-
mals must further the congressional
intent to minimize public exposure to
carcinogens, without nullifying we de-
cision reflected in the DES proviso. as
the first interpretation of the proviso
would do. As explained more fully
below, the criteria set forth in these
regulations for evaluating assays for
carcinogenic residues are minimum re-
quirements. They are designed to iden-
tify assays that are (1) reliable and
practical for use by a regulatory
agency and (2) capable of measuring
residues at levels that have been deter-
mined. on the basis of animal toxicity
tests, to present no significant increafse
in human risk of cancer. An assay that
does not meet both criteria cannot be
approved. The Commissioner recog-
nizes that, for some compounds cur-
rently in use, no reliable and practical
essay capable of sufficiently low limits
of measurement now exists and that
approval of their continued use must
therefore be reexamined.

Arguing that the Commissioner has
incorrectly interpreted the Delaney
clause. AEU contends that it is n Pre

-cise statutory provision that, must be
construed very narrowly. Therefore,
AEI charges that the Commissioner's
interpretation has unduly. and illegal

-ly, broadened the scope of the anti-
cancer clause. A111 contends that FDA
must prove that a compound is a car-
cinogen before the petitioner for, the
compound's use is required to comply
'with any provision of the proposed
regulations, Ostensible. Ain argues
that FDA must Prove that the spon-
sored compound is a carcinogen before
a petitioner is required to submit
either comprehensive data from long-

term animal studies (the fundamental
information for assessing a corn-
pound's Carcinogenicity). or certain
data regardin g the residues in food to
which man will be exposed if the com-
pound is approved. Also, ART argues
that FDA cannot prevent a sponsor
from marketing a compound when any
assay for a carcinogen is available.
even if the assay fails to exhibit a
lowest limit of reliable measurement
required by the data and extrapola-
tion procedure Proposed in the regula-
tions. Citing Hess & Clark, Division of
Rhodia, Inc. v. FDA, All further con-
tends that the Delaney clause imposes
upon FDA a standard corresponding
to the level of technology at the time
the application for the compound
(new animal drug application (NADA)
or food additive petition) is approved.
Moreover. AHI argues that the modi-
fied Mantel-Breen procedure for sta-
tistically assessing the risk of chemical
carcinogenesis, which was included in
the February notice, is a theoretical
procedure that would require petition-
ers to develop assays capable of meas-
uring residues of compounds at levels
that are far too conservative and that
are technically and economically in-
feasible. The court in Au v. FDA re-
quested FDA to consider AHI's argu-
ments on technical and econaneic feas-
ibility.

Alif's argument concerning the
burden of proof on the issue of car-
cinogenicity might have merit if the
Delaney clauses stood alone and were
applied in isolation from the other
provisions of the FFDC Act. However,
ever since their enactment, the anti-
cancer clauses have been regarded as a
particularization of the general safety
sections of the act. to which they
attach as provisos; and they have been
applied in conjunction with the gener-
al safety provisions. They do not
expand the scope of these sections.
Under these general safety provisions.
a, compound cannot be approved
unless it is shown to be safe and in
every case the petitioner has the
burden of showing safety. Section
409(c)(3)(A) prohibits approval of a
food additive if "the data before the
Secretary • • • fails to establish that
the proposed use of the food additive
• • • will be safe • • *-"- Section
706(b)(4) prohibits the Secretary from
approving a color additive "unless the
data before him establish that such
use • • • will be sae • • Section
512(1)(1)13) requires the Secretary to
deny approval of a new animal drug if
"the results [of tests submitted to the
Secretary] show that such drug is
unsafe for use under [the conditions
prescribed, recommended, or suggest-
ed in the proposal labeling Thereon
• * • or do not show that such drug is
safe • • •." These sections of the act
do not impose on FDA any burden to
Prove that a substance is unsafe.
Rather, they impose on the petitioner
for approval the burden of showing

that, under the proposed conditions of
use, the compound is safe,

-Safe" means safe in all respects—in-
eluding safe from carcinogenicity.
Thus. AEI's argument that the
Burden is on FDA to show carcinogen-
icity rather than on the sponsor to
show noncarcinogenieity is contrary to
the clear language of the act, It would
impose on FDA two burdens that Con-
gress manifestly intended to impose on
petitioners for approval of substances
under the act—the burden of testing
for safety and the burden of proof on
the issue of safety. The Delaney
clauses clarify and emphasize the con-
gressional intent to protect the public
from carcinogenic risks: AHI would
transform them into clauses that
reduce the protection from carcino-
genic risks already provided by the
general safety Prorizions.

The general safety provisions of the
act provide the context for the De-
laney clauses. Under them the sponsor
of a compound must submit adequate
tests by all reasonably applicable
methods to show that the sponsored
compound will be safe when used. This
showing, of course, requires not only
toxicity testing but also an assay suit-
able for measuring the compound and
substances formed in or on food as a
result of its use. Only after the spon-
sor of a compound has conducted all
the required tests and submitted the
resulting data is FDA required to
Make any showing that the Delaney
clause or the DES proviso is applicable
or that the compound has not other-
wise been shown to be safe,

Adoption of All's interpretation
that FDA must prove that a com-
pound is a carcinogen before the nec-
essary data are submitted requires an
illogical reading of the statute in light
of its overall purpose and the legisla-
tive mandate surrounding it. There-
fore, the Commissioner rejects AHI's
scheme of regulating chemical carcino-
gens and potential carcinogens.

Scrutiny of the .Ficss & Clark deci-
sion shows

the
that

procedure
the court did not even

consider that FDA used
to designate requireraens for an assay
under the DES proviso to the Delaney
clause: rather, the court accepted as
valid the agency's designation of an
assay. To the extent that the proce-
dures and criteria set forth in this
notice for assessing assays differ from
those used in evaluating the assay in-
volved in icss Cerra they are being
adopted by rulemaking in an area in
which the agency has considerable ex-
pertise and discretion because the area
involves protecting the Public against
cancer.

.AHI's allegations that the regula-
tions are technically and economically
infeasible is an attempt to character-
ize the agency's actions as arbitrary
and capricious. Several environmental
statutes (e.g., Clean Air Act. Federal
Water Pollution Control Act. Federal
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Insecticide. Fungicide, and Rodenti-
cide Act) contain specific provisions re-
quiring the Environmental Protection
Agency (EPA) in certain instances to
make elaborate cost/benefit calcula-
tions in setting safe levels of human
exposure to chemicals in the environ-
ment, Also, these statutes provide that
EPA protect the environment from
contaminants by setting standards for
the discharges permitted. EPA is au-
thorized to establish two types of
standards—healt h-based standards
and technology-based standards. For
certain health-based standards the Su-
preme Court has .authorized that
agency to require pollution reduction
by methods that are neither economi-
cally nor technically feasible when the
agency is not explicitly required to
consider cost (Union Electric Compa-
n y v. FP4 42' U.S. 241 k 1976)). The
United States Court of Anneals for the
District of Columbia Circuit has subse-
quently reached similar conclusions
when interpreting analogous provi-
sions of the Federal Water Pollution
Control Act, concerning regulation of
the discharge of toxaphene endrin,
and polychlorinated biphenyls (PCB's)
(see Hercub-s. Inc., et al v. Environ-
mental Protection Agency, No, 77-
1248, (D.C. Cir. Nov. 3, 2978); Environ-
mental Defense Fund, et al, v, Environ-
mental Prot( otion Agency, ,No, 77-1091
(D.C. Cir. Nov. 3, 1976)).

The two eossible exceptions not ap-
plicable here (establishment of toler-
ances for unavoidable contaminants
under section 406 and for pesticides
under section 408(h)), the Federal
Food, Drug, and Cosmetic Act con-
tains no provisions requiring the Com-
missioner to consider costs or techni-
cal feasibility in making any safety de-
cision, including any decision involving
cancer-causing chemicals. The distinc-
tion between the statutory provisions
applicable to food edditives, color ad-
ditives. and animal drugs and those
applicable to pesticides and unavoid-
able contaminant tolerances demon-
strates Congress' decision to make
costs and technical feasibility relevant
to some public health matters but not
to others. Nevertheless, in light of the
court's remand order, the Commission-
er recognized the agency's obligations
to review this element of the proposal.
Based on the act's legislative history,
the case law, and the agency's public
protection function, the Commissioner
concludes that the procedures used to
designate requirements for assays can
be technology-forcing if necessary.

The Commissioner's interpretation
recognizes the tension between the
need to provide health protection and
the costs of that protection, and it at-
tempts to spur the private sector into
technological change only when such
change is necessary for protection of
the public health. To do otherwise
might force the public to accept an in-

creased disease burden that it would
unknowingly have to bear. The agency
recognizes that the public health is
not advanced by imposing require-
ments for what is neither economical-
ly nor technically possible. It also rec-
ognizes that public health regalation
requires common sense, a sense of pro-
portion, and awareness of economic
and technical factors. In particular,
the agency should not impose econom-
ic costs that are not justified by some
reduction of risks to the public health,
Nevertheless, the agency can properly
require improvements in or develop-
ments beyond currently available
technology when there is sufficient
reason to believe that those improve-
ments or developments are feasible
and are needed to protect the public
health. In enacting public health legis-
lation, Congress intends that adminis-
trative agencies carry out their as-
signed missions with intelligence, good
sense, and an awareness of the context
and conseque ices of their actions; but
unless it has expressly said so, there is
no reason to think that it intended
them to be in thrall to the technologi-
cal or economic status quo.

In the immediate context, the statu-
tory structure and language provide
considerable guidance with respect to
the issue of feasibility and costs. The
language permitting the use of car-
cinogenic substance, under certain cir-
cumstances is a proviso to n clause pro-
hibiting the use of carcinogens, and
that clause itself is a particularization
of a provision requiring safety general-
ly. It. is clear that in enacting the DES
proviso Congress intended to create no
additional risk of human cancer
beyond what would have existed in
the absence of the DEX proviso. That
is why Congress used the language "no
residue • • • will be found." By en-
acting and twice re-enacting the De-
laney clause. Congress made clear its
willingness to ban entirely from the
human food supply food additives,
color additives, and animal drugs that
present a carcinogenic risk to man it
enacted the DES proviso with the
intent and expectation that the provi-
sion that "no residue • • • will be
found" would sufficiently protect the
human food supply from any signifi-
cant cancer risk from food ,additives,
color additives, and animal drugs.
Thus, in enacting the DES proviso,
Congress did not change in any way
the policy of the Delaney clause to
protect the human food supply from
carcinogenic additives and animal
drugs; it merely eliminated an applica-
tion of th, clause that it considered
unnecessary to the complete achieve-
ment of that policy.

From this statutory structure and
language, it is evident that any consid-
eration of feasibility and costs is sub-
sidiary to the overriding congressional
purpose to permit no additional
human cancer risk from food addi-

ttves, color additives, or animal dregs.
The Commissioner's discretion to es-
tablish "methods of examination" for
detecting residues is to be exercised so
as to carry out that congressional pur-
pose. the factor that determines the
acceptable level of measurment of an
assay method is protection of the
human food supply from carcinogenic
risks. If, on the basis of toxicological
considerations, the Commissioner de-
termines that, a certain level of assay
measurement Is necessary to prevent a
significant human cancer risk from
use of a carcinogenic substance in food
animals, then a method having that
level of measurement is necessary to
carry out the congressional purpose. If
no such method is feasible, or if it is
too costly to develop or apply one,
then the choice is between refusing to
permit the use of the substance alto-
gether and permitting its use despite
the fact there is no method of exami-
nation that can prevent the use of the
substance from presenting a signifi-
cant human cancer risk. Under the
general safety clause and the Delaney
clause, that choice can be resolved,in
only one way: by refusing to permit
the use of the substance.

During the last decade, FDA has
been monitoring significant trends in
the development of chemical, physical,
and biochemical methods of analysis
of trace toxicants in biological matri-
ces, lai„ tissues, biological fluids, etc.
In some cases the agency has exam-
ined the available methods, and the
trends, of analysis of specific toxicants
of public health concern (Ref. 10). In
Other cases the agency has prepared
and submitted to Congress reports on
the advancing frontiers of the analyt-
ical sciences (Refs. 11 and 12). One of
the central findings of this continuing
activity is the observation of what can
properly be regarded as spectacular
scientific progress in achieving ever-
decreasing lowest limits of measure-
ment. There is no reason to believe
that this progress in analytical chem-
istry will stop or slacken in the fore-
seeable future.

Table I shows the trend of the in-
creasing capacity of analytical chemis-
try to detect the measure the presence
of chemicals. Depending on the sub-
stance or class of substances, this de-
crease in the lowest limits of measure-
ment during the last 20 years ranges
between two and five orders of magni-
tude. Table I also suggests that recog-
nition of a public health problem asso-
ciated with a toxicant accelerates the
improvement of analytical methods
needed to detect and measure it. In
this Connection it should be noted that
accelerated rates of improvement in
analytical methods have generally
been the result of public health con-
cerns diffused among the members of
the scientific community at large.
They have not usually been the result
of the concerted effort of a sponsor or
industry to gain approval for use of a
substance of commercial value.
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TABLE 1.—TrevaIs iw AimMice Chemistry Detection Techniirnen

.. 	 	 --
Ctuntiourut and dot 	 Deteolioa teclungee	 Lean of measUrenient	 Melanie

speciflolts

DDT:
19401. 19110's 	  Colocireetrie 	  	  II ppm 	 	 Low.

	

11501, 19001-....-- Parsee chromalegraphy ....—. 1 ppm 	 - 	  3doderate.

	

-...„. Oas °Montan/MO(7 -- ---- Few PPb 	 Do.

	

Ou ehroinatographirfeams spec__ Pee ppb 	  11 igh
Dioxins:

104111
19001. 10501	  Thin layer chromatography.	 Moderate
19701	 Clas chrotaltbealdtrimani silos -	 	  High

511trommlnes
10401 	
10501, 10501
l970I...------

Cortisone:
16401 	
19301. 19001-	 Coloriseetric	 •Os

High press liquid chromatalralltf -
CraorProramlne.

19401,	 77trimetrie..
111001, 19101 	  ahromatography..	 •n •••n•

Hallucinogens (ID.
misecelemC

19401
19501 	 	 • 	N ..

1900•  ------- Coloritnetry	 	  magfeal •••••••nn•n•••n• 	  Law.
Claz chromatography. fluarsacenoe ag-.----- 	  Moderate

10701 ....	 0151R 	 	 , Sub rag 	 - High.
Hmerpine:

/111101. liffra 	 - Colorlthatry 	 -

Leatt
19401 	  Colortioctry

Polarography 	 - —
19501-- 	 	 do 	 -	 ... ..... 	
111110e 	  Atom1C
1,701 	  	 do 	

Cadmium:
11401	 ..	 ........ -	 ...	 ..	 .
19501, 4001 	  Colorlmetr)i 	
10401.1 	 Atomic absorption 	

Digitalis *US
10401	 - .	 111043igalr 	
15001 -	 do	 „	
10101 - 	  	 do 	
111701 	  Ractioltantsusoamay 	 -,

Carbarnatec
10401 	
191101, 101101

	

.. .	 . - ....	 - . „	

111501
OrgenePhOsPhatew

194101
11140%

Next, Table II i.hows the capability of some assays that are cunently being
used to measure trace contaminants in food. Although the assays have not been
evaluated by all the specific criteria proposed by the regulation. they are useful
regulatory tools; and the lowest limits of reliable measurement for these ROOM
(which were principally developed by the government for monitoring purposes)
illustrate the forefront of current analytical chemistry.

TAILS 11,—Some Assays for Trace Contsminants le Food ?hitt -Reflect Carrot/ Analytic&
Ossalviiities

Limit	 Deter don and Con- •
Substance under army	 Peel

	 af	 ftymatory techniques 	 Reference •
areeseat

Cadmium. copper. and lead-.-- Several Owes-- 11.----- Aanodie atstrolm voltam- Jones. et al.
MTh_

N•Nitrosamince	 Several types	 141— Churliquid	 chromoto- Pao. et sL
exhaling meat.	 raptly sCiLCI: mama (1071 Floc at.

spectrometry (MA),	 el (1975).
Arlatoxina, 111, 52.01. G12 .....	 botem - lid 4.— High pressure liquid chro- Panalrfoke and

matert*4tUr1	 Iluoree- Boat	 k.
pence detector.

femoral preens 	  	  emoted brads__	 Thin layer ehrorrista- Howard. et al
gra.PhY • (TLC) ultrtvio- (1960
let and fluorescence de-.
tectldn.•

Antitoxin	 M__-.. 1	 Mc-fluorescence deter. Otpcial Methods
non chemical deriva- of Analyse of
Um-	 the AOAC.

Peanut blazer.-- ha-- TtC•1114011weace detee- Official Methods
lion	 of Analyse ol

the AOAC.
	 TIC chemical derivation.- Official Itethola

o of Anadyr* of
the AOAC.

Allatoxin 151	 • 	 Rugs	 	  0.1-	 TLC-floureseence deter- Neabeen. et al.
Mom chemical derive.- c10711.0.
tioa.

ArarnIt. selenium antimony. Several haulm -. 	  10 to 30 Atomic absorption: spec . Florino. at
and tellurium	 tronletry; chemical dcri- :1117111.

ration_
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3 Pi* •
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U-101 meg	 	  LOIr•
A few vacs,	 	  Low.
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-- About 5 megind	 Hige

..._ About 1 ppos ..... -...... .........
. do.

About Hi ppra 	 	 Low
About 11. 1 Pran 	 High.

De
De.
Do...... w

	

About 50 ppb	 Modiem

	

About II ppb 	  High.
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Anatolia 131, BS 1. 05 	
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Tessa 11,--some Assays for Draee Contaminants in Food That Reflect Current Analytical	 requirements of safety. Accordingly,
Capabilittu—Continued	 • once assay methods have been ap-

	  proved, new methods will not be re-
Lima	 Detection and con ,	 (Mired wthout new toxicological data

Substance under luny	 Food	 of meas. Minatory techniques	 Reference'	 showing that the lowest limit of reit-
urernme	 able measurement of residues under

these regulations Is Inappropriate.
Several chlorinated pesticides 	  Severs] foods—. 30 00 OLC-2 different 	 Official Met hods

of Analyais of
the AOAC.

-retnachlorodmenzocliosin 	  Fat, milk. others. .0001 to Chromatography 	 high 0 Keefe. et al.
.010.	 resolution MB (direct (11175):

probe).	 HummelL F. A.
(11/77).

'Parts per billion.
'References available from: John Arnold, Industry information (117V-426), Bureau of Veterinary

Medicine. Food and Drug Administration. 6600 Fishers Lane, Rockville, MD 20657.
Pound reliable in Interlaborstory validation study.

'Sum of all four compounds.

In view of these trends, the Commissioner has examined the general analyt-
ical requirements that these regulations will place on animal drug sponsors.
Table III below shows the acceptable total level of residues in the diet for
representative compounds believed to be carcinogens. These estimated accept-
able total dietary levels are derived from bioassay data on the parent com-
pounds alone. The lowest limits of reliable measurement for these compounds
that would be required if the compounds were subject to the proposed regula-
tion cannot be calculated in the absence of metabolism data In animals in which
a sponsored compound is proposed or intended for use (target aminsls). Never-
theless, the values do approximate the limits of measurement that would be
required by the regulations and are therefore suitable for comparison with the
current analytical capabilities that are shown in Tables I and II, It should be
noted that for some compounds the lowest limit of reliable measurement de-
rived !rota toxicity data. may go beyond current analytical capabilities; that it
may. however, reflects the teehnoloay-forcing aspects of the proposed re gula

-tion.

TABLE III.—estimated Acceptable Total Dietary Leone of Severed Anolon or Suspected
Cbreinoyen3 for a Lifetime Risk Level 41 in I Million

Compound
	

Reference I	 Dose'

.4

.06
ao

310.0

'.7

, AvalLble from John Arnold. Industry Information CHFV-290. Bureau of veterinary Medicine. Food
and Drug Administration. We Finhers Lane. Roelcvale. MD 30657.

'Calculated according to Hoe), et al. t111111) (Ref. en, tut parts Per billion,/

The Commissioner concludes that
given the known trends in the develop-
ment of improved analytical method-
ology the imposed requirements are
attainable at the expense of reason-
able effort.

The goal of regulating compounds
that are to be used in food-producing
animals is to ensure that none is per-
mitted to yield residues in edible tis-
sues at concentrations presenting a
risk of carcinogenesis above an accept-
able level. This acceptable level of
maximum allowable risk (see section
V. C. 11 in this preamble) Is applied to
all carcinogens; thus, equitable treat-
ment of all such substances is afforded
by these regulatory requirements. Dif-
ferent carcinogens will require differ-
ent assay capabilities because of dif-
ferences in carcinogenic potency. The
regulations are designed to require
that the lowest limit of measurement
of an assay be commensurate with a
compound's carcinogenic potency. Be-
cause it is not possible to specify the
required limits of measurement for
carcinogens in the absence of animal
bioassay data, it is not possible to
ensure in advance that all compounds
for which approval is sought in the
future will be able to be used in ways
that satisfy the requirements of the
regulations. It may be that some sub-

It is true that these proposed regula-
tions will permit the approval, for use
in animals feed or for use as animal
drugs, of carcinogenic compounds that
are likely to leave residues below the
lowest level of reliable measuremnt of
any assay meeting all the criteria of
the regulation. Indeed, as a result of
Congress' enacting the DES proviso,
the agency will not have any certainty
that these residues, in amourts below
the level of detectabllity, are not
always present. This retail:. makes
sense in Practical terms, however, for a
regulatory agency cannot effectively
control residues—of any compound—
that are so small that thew escape
Measurement by every avallat.le assay.
In sum, the interpretation adopted in
these proposed regulations is reconcil-
able with both the purpose and lane-
guage of the DES proviso. This inter-
pretation will further the congression-
al objective of minimizing public expo-
sure to residues of carcinogenic com-
pounds. It does not force technology
beyond the point that needs to be
reached to carry out the purpose of
the Delaney clause and the general
safety provisions. It does not impose
Infeasible requirements or costa except
to the extent that they are necessary
to carry out that purpose.

C. OVItatozw Of 1111 ManThATIONS

The proviso to the anticancer
clauses allows the approval of the use
of carcinogens in food-producing ani-
mals if, under conditions of use "rea-
sonably certain to be followed in prac-
tice," no residue is found by an assay
Prescribed or approved by the Secre-
tary. To ensure public protection con-
sistent with the anticancer and the
general safety provisions of the act,
the Commissioner Must establish cri-
teria for approving assays to include,
among other things, an adequate
lowest limit of measurement.

Accordingly, these proposed regula-
tions would establish criteria for ac-
cepting assays used to measure resi-
dues of carcinogens in edible tissues of
food-producing animals to which car-
cinogens have been administered.
Such criteria cover assay attributes
such as dependability, practicability,
specificity. accuracy, and precision.
Also, the regulations would establish a
specific criterion for the lowest limit
of reliable measurement that an assay
must meet, as a minimum, before it
can be approved by the agency for
control of carcinogenic residues. This
criterion for the required lowest limit
of measurement of an assay derives
from toxicological data. obtained from
carcinogenicity studies and from an
operational definition of the no-resi-
due standard of the act. Only if an
assay meeting the above criteria is
available would the Commissioner
have a mechanism to discriminate be-

stances present health risks so great
that there Is no current technology
available that can permit their safe
use. In these Instances the Delaney
clause (including the Proviso) requires
that the Commissioner not relax

, health standards in order to approve
such substances.

From the information described
above, the Commissioner believes that
analytical science can meet these regu-
latory requirements. The Commission-
er Is not aware of any data to the con-
trary. Based on this review, the Com-
missioner has concluded that compli-
ance with the proposed regulations Is
feasible, although some technological
innovation may be necessary.

Questions have arisen about the
Practicality. efficiency, and overall
Public protection afforded by auto-
matically adopting new assays that re-
liably measure lower levee; of residues
is such assays becomes available after
a sponsored compound has been ap-
proved for use. In the February notice
the Commissioner suggested that this
problem is largely theoretical once an
assay meeting the minimum criteria is
approved. The decision to approve an
assay for a sponsored compound under
these principles represents the agen-
cy's conclusion that the compound has
been shown to meet all the statutory
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t ween tissue containing a residue and
tissue containing no residue. Without
such a monitoring mechanism* the
Commissioner would have no way to
detemine whether a carcinogenic drug
or additive administered to a food-pro-
ducin g animal is being or even can be
used in compliance with the act.

In these regulations the Commis-
sioner proposes to establish a rigorous
premarket testing process for spon-
sored compounds intended for use in
food-producing animals.- As proposed.
all sponsored compounds must initial-
ly undergo a threshold assessment for
carcinogenic potential. For those spon-
sored compounds having a carcinogen-
ic potential, a procedure is prescribed
to determine the minimally acceptable
lowest limit of reliable measurement
for a regulatory assay. Because this
limit is determined on the basis of tox-
icity data, the Commissioner may con-
clude that an assay satisfying the re-
quirements of the regulations is capa-
ble of demonstrating the absence in
food of residues that present a risk of
cancer to man. By thus particularising
the statutory requirements, the Com-
missioner proposes to establish the
basis for accepting or rejecting corn-
pounds which the sponsor claims satis-
fy the no-residue standards.

1. Fundamental questions. For every
drug of additive proposed for use in
food-producing animals (the sponsored
compound), the Commissioner is re-
quired by the act to determine wheth-
er that sponsored compound can be
used in Ways that are safe for the ani-
mals to which the compound will be
administered (target animals) and
whether food (meat, milk. and eggs)
derived from such animals (edible tis-
sues) will be safe for human consump

-tion. The sponsor of the compound is
therefore required to furnish the
Commissioner the scientific and tech-
nical information necessary for that
determination; the Commissioner in
turn is required by the act to deter-
mine on the basis DPW/ available data
whet her, in actual practice, the spon-
sored compound can be used in compli-
ance with the law.

Although a petitioner proposing to
use a carcinogenic compound in food-
producing animals has a major obliga-
tion to develop a practical and reliable
assay capable of discriminating tissues
that contain residues from tissues free
of such residues, as defined operation-
ally. such an assay cannot be devel-
oped without certain scientific and
technical information_

Specifically, for every sponsored
compound, several questions must be
answered before an assay can be devel-
oped or approval of the compound
considered:

a. What is the chemical nature of
t he sponsored compound and how is it
40 big used?

b. Bused on preliminary toxicological
and biochemical informat ion* does the
compound nue the potential to con-
taminate human food (edible tissues)
with residues of carcinogenic concern?

c. If so. what is the chemical nature
of the residues of the compound? in
what tissues are they found? ot what
levels? and for what length of time?

d. Is the sponsored compound or any
of the residues it produces irk edible
tissue carcinogenic in experimental
animals or man?

e. If so, what level of residues can be
operationally defined as satisfying the
noeesidue requirement of the act?

f. Can a reliable and practical assay
be developed to measure the edible
tissue residues at levels equal to or
greater than those which operational-
ly satisfy the no-residue requirement
of the act?

g. At what time after exposure to
the compound ceases do the edible tis-
sues of exposed food-producing wal-
nuts satisfy the no-residue require-
ment of the act. i.e.. what is the neces-
sary withdrawal time?

2. Date collection process. To answer
the preceding questions, a Petitioner
must gather pertinent scientific infor-
mation, the nature of which is particu-
larized in this document, These pro-
posed regulations would establish the
procedure for gathering and evaluat-
ing the requisite scientific Informa-
tion* The process is stepwise and evo-
lutionary because the need, as Well as
ability, to proceed to the next step of
data collection depends upon the re-
sults obtained at each preceding step.
II the evaluation of the data collected
at each step indicates that questions
on residues of carcinogenic concern
remain, data collection must Continue.
If at some point in the data collection
process it can be decided that the
sponsored compound presents no
human risk of earcinogenesis, the
sponsored compound must be evaluat-
ed for any other health concerns
under the general safety provisions of
the act. In this case, the compound
may be assigned a safe tolerance level
in human food if the petitioner pro-
vides the data necessary to establish
that the compound can be used safely.

These proposed regulations deal
with earcinogenesis, which Ls a domi-
nant concern in appraising the safety
of any sponsored compound intended
for use in food-producing animals.
Nevertheless, each compound must
also be evaluated for other potential
adverse effects. Thus, for example, if
the available information raises an
issue as to the health of Progeny, mul-
tigeneration studies of the sponsored
compound and/or its residues must be
codesigned and conducted as part of
the process of collection and evalua-
tion of data.

Under this proposal. if the Commis-
sioner makes a threshold determina-
tion that a sponsored compound has
the potential to contaminate food
from food-producing animals with resi-
dues w hose consumption would pose a
human risk of earcinogenesis. the peti-
tioner will be required to undertake
the following six-step procedure for
data collect ion and evaluation.

a. A metabolic study in the target
animals designed to identify edible
tissue residues of carcinogenic con-
cern.

b. Metabolic studies of the sponsored
compound in different species/strains
of experimental animals designed to
aid in selecting the test animal species
to be used in chronic toxicity bioas-
says and in assessing the carcinogen-
icity of residues that cannot practica-
bly be tested individually ("intractable
residues").

c. Chronic toxicity testing to assess
the carcinogenic potential of residues
of the sponsored compound and to fur-
nish data, suitable for statistical treat-
ment so that the no-residue require-
ment of the act can be applied and im-
plemented.

et. A detailed metabolic study of the
sponsored compound in target animals
designed to identify both a residue and
tissue that can serve as indicators
("marker residue" and -target tissue")
to determine whether the no-residue
requirement of the act is satisfied.

e. Development of a regulatory assay
to measure the marker residue in the
target tissue at and above the level es-
tablished in step d.

I. Establishment of the premarket-
ing withdrawal period required for the
safe use of the sponsored compound,

Although the particular provisos to
the anticancer clauses of the act, sec-
tions 409(cX3)(A), 512(d)(1 XH). and
706(b)(5)(B), vary slightly in their lan-
guage, they have a common purpose.
Therefore. the Commissioner believes
that the criteria for their implementa-
tion should be identical. To avoid
needless repetition, the Commissioner
has used the -language of section 512
of the act in discussing specific generic
issues because the primary impact of
these proposed regulations would be
on new animal drugs regulated under
that statute. The criteria set forth in
this proposal would, however, apply to
all chemicals intended for use in food-
producing ardinaLs, and the appropri-
ate regulations would be amended to
adopt these criteria by reference_

II. TERE:SHOLD AssESsitaztri

In the 1973 notice of proposed rule-
making. the Commissioner proposed
that carcinogenicity testing riot be re-
quired for every sponsored compound.
Rather, the Commissioner concluded
that the necessity for such testing will
be dictated by an evaluation of the ex-
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fisting evidence from metabolic studies.
toxicity testing, structural relation-
ships of the sponsored compound and
its metabolites to known carcinogens,
modes of physiological actions and in-
teractions. and the intended method
of use of the sponsored compound.

Comments of two types were re-
ceived on this feature of the proposal
The firs t suggested that extensive
studies should be conducted from
every sponsored compound to deter-
mine whether it is a carcinogen. One
comment insisted that extensive car-
cinogenesis testing for every sponsored
compound is the only accurate indica-
tor of carcinogenic potential. Several
contended that the criteria proposed
for use in the threshold assessment
were too vague, and objected to the
failure to explain how such criteria
could be applied In practice. Many
other comments agreed with the Com-
missioner's proposal that extensive
carcinogencity testing should not be
required for every sponsored com-
pound. These comments recommended
that the Commissioner review all
available data on a sponsored com-
pound before concluding that the step-
wise testing procedure set forth In the
proposals should be invoked. Com-
ments of a similar nature were re-
ceived on the 1977 notice. Further-
more, several comments asserted that
the guidelines for the threshold as-

lsessment were not specific enough.
The Commissioner agrees that the

guidelines for the threshord assess-
ment were insufficiently specific, and
the following discussion elaborates the
agency's guidelines for conducting
threshold assessments.

For every compound intended for
use in food-producing animals, the
fundamental question to be answered
is: "What is the potential that the pro-
posed use of the sponsored compound
will contaminate the edible tissue of
target animals with residues that en-
gender a risk of cancer to humans?"

When a sponsor starts the process of
obtaining approval for use of a com-
pound, it provides to the agency infor-
mation on matters such as the com-
pound effectiveness and its proposed
Patterns of use. Often a sponsor will
also provide preliminary physiological,
metabolic, or toxicological data de-
rived from its own studies or from the
scientific literature. At this juncture,
the Commissioner believes it necessary
that a threshold assessment be made,
based on the available data, on the
need to proceed to the first of the six
steps of data collection required by
these proposed regulations. Because
entry into the six steps of data collec-
tion requires that a petitioner under-
take a series of complex and costly ex-
perimental studies, the Commissioner
concludes that it is not reasonable to
demand such studies on a sponsored

compound If the preliminary- data
available justify the determination
that public health can be protected
without so proceeding.

For the sake of clarity, "the total
residue of the sponsored compound"
and -residue of toxicological concern"
are defined in proposed § 500.83 as fol-
lows:

"The total residue of a sponsored co •
-pound" means all compounds present in

edible tissues of target animals thr.t result
from the use of the sponsored compound,
including the sponsored compound, Its me-
tabolites. conversion products, and any
other substances formed in or on food be-
cause of the sponsored compound's use.
(The term "residue" means any single corn•
pound present among the total residue.)

"Residue of toxicological concern" means
the total residue minus any constituent rest-
due shown to be safe.

A. GENERAL PRINCIPLES

The threshold assessment is based
on the principle that the probability
that the use of a sponsored compound
will yield edible food animal tissue
presenting a risk of human carcino-
genesis from residue is the product of
the following three factors:

(1) The probability of human expo-
sure to residues that may cause
cancer, given the proposed pattern of
the sponsored compound's use (Factor
1—Use):

(2) The expected average level or
concentration of residues of toxicologi-
cal concert in the edible tissue of
treated taaVI. t animals under the pro-
posed conditions of de, i.e., when the
animals have the potential for market-
ing as food (Factor 2—Residues of tox-
icological concern>: and

(3) The probable toxicological sig-
nificance of the residues, based on an
assessment of the chemical structure
of the sponsored compound, its likely
metabolites, and other information
suitable for predicting toxicity (Factor
3—Potential toxicological signifi-
cance).

The threshold assessment functions
on the premise that all three of these
factors must be considered to answer
the fundamental safety question posed
above. Under the agency's threshold
assessment approach, numerical scores
are assigned to the sponsored com-
pound, and each of the three scoring
factors contributes to the total score.
The following paragraphs describe the
scoring system arid procedures that
can be used to collect data that may
lead to information yielding the most
reliable scores. By consulting this
guideline, sponsors of compounds can
assess the status of the sponsored
compounds for which they seek ap-
proval and may therefore provide rele-
vant and useful preliminary data.

The scoring systen• uses a value of
1,000 to discriminate between those
compounds that will be regulated

solely according to the general food
safety requirements of the act and
those compounds that will, in addi-
tion, be subject to this proposed regu-
lation. This system will provide uni-.
fortuity to the threshold assessment of
the risk to the public health from a
sponsored compound's residues.

When the only preliminary informa-
tion available is the proposed pattern
of use (factor 1 above), the sponsored
compounds will be subject to step 1 of
the	 proposed	 regulations
(§ 500.80( b)(l )(i)). Since without the
necessary information FDA must
make assumptions that require entry
into step 1, petitioners have an incen-
tive to gather pertinent information
before approaching FDA.

This decision may be altered or con-
firmed by subsequent collection of
data under these proposed regulations
or under the other aspects of the gen-
eral safety provisions of the act. For
example, data collected to satisfy
other concerns also covered in the gen-
eral safety provisions may show that
the compound is a potential carcino-
gen. In that case the compound will be
evaluated under these proposed regu-
lations. The obverse is also true.

TIIR SCORING SYSTEM

The total threshold assessment score
for a sponsored compound is the prod-
uct of the values for the three assess-
ment factors,

1. Factor 1—Use. The use cla.ssifica-
tion of sponsored compounds is divid-
ed into three categories, based on the
frequency and extent of the target
animal's treatment with the sponsored
compound. The use factor is the prob-
ability that potentially consumable
target animals will be treated with the
sponsored compound, (See Table IV.)
The values in Table IV represent
ratios that approximate the likelihood
of human exposure from the proposed
use patterns in animals.

TABLE IV --Use: FACTO/I AssgssMtsT

----n

Frequent"' and seape of target	 Score
anirrzil treatment

Administration to individual animals to pre-
vent or treat disease 	

Administration on a herd-wide or flock basis
for disease treatment or specific disease
prevention (for problem herds or when
outbreak of disease has occurred) 	

	
10

Administration on a herd-wide or flock basis
for production improvement or general
disease prevention (e.g., coceldiosisi 	

	
100

2. Factor 2—Residues of toxicologi-
cal concern. For this scoring factor,
the agency assigns the number equal
to the concentration in parts per bil-
lion of the total residue of toxicologi-
cal concern occurring in the edible
tissue that is the most efficient accu-
mulator of residues in the target ani-
mals at the earliest time the animals
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are expected to be marketable as food.
Without total residue data, the spon-
sored compound will automatically be
required to proceed to step 1 in pro-
posed § 500.80(b)(1)(1).

Lacking information on the composi-
tion of the total residue in the edible
tissues, the agency must assume that
the total residue is of toxicological
concern. The score value may be low-
ered if the sponsor gathers informa-
tion on the composition of the total
residue. For example, a sponsor may
demonstrate that a portion of the
total residue is a compound for which
adequate studies have already been
conducted to show that its presence as
a residue is not of human health con-
cern.

3. Factor 3—Potential toxicological
significance. The values for scoring
factor 3 reflect the agency's concern
that the residues resulting from use of

' the sponsored compound are likely to
cause cancer. The value will be ob-
tained by taking Into account available
information concerning the potential
toxicological activity of the residues
themselves or of structurally related
compounds, and compounds related by
common physiological activity. The
Commissioner recognizes that. struc-
ture/activity relationships and the
short-term biological tests discussed
later have not been sufficiently devel-
oped to pereat definitive predictions
of carcinogenic activity (Refs, 13, 14,
and 15). Nevertheless, the Commis-
sioner believes that they can make a
contribution to the threshold assess-
ment.

In the following paragraphs, three
sources of information on the basis a
which the third factor is scored are
discussed: (a) Structure/activity rela-
tions: (b) short-term screening tests
for carcinogenic potential: and (e)
other biological. physiological, and
pharmacological data.

The possible values for scoring
factor 3 are 1, 10, and 100. A score of
100 is assigned if there is evidence
from any of the three sources of infor-
mation that raises a suspicion that the
residue is carcinogenic. A score of 10 is
assigned if short-term screening tests
for carcinogenic potential have not
been conducted and there is no basis
for suspecting carcinogenic activity
based on the other sources a data.

A score of 1 is assigned when a bat-
tery of short-term screening tests for
carcinogenic potential has been con-
ducted, when the results show no
reason to suspect carcinogenesis, and
when there is no suspicion of a car-
cinogenic potential raised by the other
information sources.

(a) Structure/activity assessment:
FDA maintains a list of structural
characteristics that can be used as a
guide in Initially determining when,
based on structure alone, there may be

concern about carcinogenic potential.
The list includes all structural types
for which one or more compounds
have been shown to produce cancer in
animals or man. Specific functional
groups, e.g., aromatic nuclei, are in-
cluded where there is evidence that
these groups are the dominant influ-
ence in carcinogenic potential (Ref.
18).

Because new information is rapidly
gathering in this area, the Commis-
sioner expects the FDA list to be up-
dated frequently and recognizes that
this list is not exhaustive. An FDA
committee on structure/activity rela-
tionships will provide an in-depth eval-
uation of substances with structural
features found on the list before a
final score is assigned.

(b) Screening tests for carcinogens:
Evidence about the validity and utility
of short-term in vitro tests as tools for
regulating chemicals is growing rapid-
ly, The Commissioner has concluded,
however, that they cannot be used as
the principal tool in assessing the
safety of a compound. An appropriate
battery of such tests cen provide
useful but not conclusive Information
about the safety of chemicals quickly,
and at a reasonable cost. For these
reasons, the Commissioner has includ-
ed this section in the preamble as a
guide to using these tests,

Currently, an appropriate battery of
short-term tests includes both mam-
malian and nonmamma Dan test sys-
tems. The battery should test the abil-
ity of a sponsored compound to induce
point mutations in two test systems
that have been demonstrated to have
a high correlation between detected
mutagens and positive results in In
vivo carcinogenesis bioassays. Systems
that have shown this correlation in-
clude (1) point mutations in bacteria.
(2) point mutations in the X-linked re-
cessive lethal test in Drosophila, and
(3) point mutations 'in mammalian
cella in culture. Unscheduled DNA
repair synthesis in mammalian cells in
culture should alto be included in the
battery.

There is extensive literature corre-
lating results in bacterial mutagenicity
tests and carcinogenicity as deter-
mined by chronic toxicity studies
(Refs. 17 through 20). This correlation
is not perfect, and certain classes of
carcinogens cannot be detected in mu-
tagenicity assays.

The published data on mutations
and DNA repair in eukaryotic cells are
not as extensive as data concerning
the Ames bacterial mutagenesis tests.
The tests in mammalian cells appear
to complement those in bacterial cells
for the correlation of mutagenicity
and carcinogenicity (Ref. 21). Testing
in other systems is particularly impor-
tant. when the chemical is toxic to bac-
teria, as are many animal drugs, espe-

cially antibiotics. This toxicity will
often make it impossible to test the
chemical at a sufficiently high dose
for negative results in bacterial tests
to be meaningful.

All short-term tests for carcinogen-
icity should be performed separately
in the presence, and in the absence, of
a metabolic activation system, general-
ly derived from rodent liver or the
liver, or other relevant tissue, of the
target animal. When appropriate. me-
tabolites should be treated with glu-
curonidase and aryl sulfatase before
testing.

Due to the rapid advances being
made in the field (Refs. 22 through
34), it would be inappropriate for this
proposal to prescribe or recommend
detailed protocols for each general
type of test. At the present. time the
most reliable, perhaps . the best, results
are obtained with the plate incorpora-
tion assay described by Ames (Ref. 22).

Application of the screening tests
for scoring factor 3 requires some
knowledge about the composition of
the total residue to determine which
residues should be subjected to the
complete battery of tests. Although
the sponsored compound should
always be subjected to the complete
battery of tests, for some or all meta-
bolites it may sometimes suffice to
perform less extensive testing, e.g.,
bacterial testing only. The sponsor
should explain the reasons for select-
ing certain metabolites for testing and
the reasons for not testing others.
Similarly. use of an incomplete bat-
tery of tests should be explained. Fac-
tors such as structure and residue con-
centration in tissue should be ad-
dressed. In addition, a reduction in
testing for any major metabolites
should be justified based on factors
such as the structural- relationship to
more exensively tested compounds.

Because of evidence that, some struc-
tural classes of carcinogens may not
yield a positive response in the short-
term tests, there will be cases when
results from such tests cannot be
accepted.

(c) Other biological and pharmaco-
logical data: The sponsor should pro-
vide the results of a literature search
on the sponsored compound and pos-
tulated metabolites. This search
should also include relevant informa-
tion on biolc-gical activity of structur-
ally related compounds, particularly
when very little information is availa-
ble on the sponsored compound. The
sponsor should also include and dis-
cuss any relevant information on the
pharmacologic and piysiologic activi-
ty, such as studies that may provide
clues regarding the mode of action and
expected toxicity. Frequently, in sup-
port of the investigational use for the
chemical, the sponsor will have gath-
ered some information on pharmacolo-
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etc and physiologic actives' and till
also have developed subchronic test
data in experimental animals, e.g., 90-
day rodent and nonroclent studies. The
data must be submitted for incorpora-
t ion in the threshold assessment.

The foregoing types of information
will be analyzed in the threshold as-
sesStnent to identify any evidence sug-
izesting that the sponsored compoued
or its expected metabolites is carcino-
g enic. This evidence will include find-
ings of hyperplasia or of an abnormal
proliferation of any typo of cells.
These findings lead to a suspicion of
carcinogenic potential because such
changes have frequent's' been shown
to progress to cancer in studies of
longer duration. Also. suspicion is
raised by evidence of liver or kidney
necrosis ane evidence of the formation
ofo regenerative nodules. Certain endo-
tnetrial changes may also be indicative
of possible preneoplastic effects (Ref.
35 s

Other examples of biological Infor-
mation raising a suspicion of carcino-
genic potential of a compound or its
metabolites are binding to cellular no-
eleophiles, or an indication of the al-
teration of nucleic acid. Estrogenic
compounds will be considered to be
suspect carcinogens, Any compound
that has the ability to disturb norm'
hormonal balance, a fact, that may be
known from pharmacologic studies, or
that may be suspected from t he organ
effects observed in short-term toxicity
studies, will be of carcinogenic con-
Cern.

4. Scoring system and the threshold
decision. After the threshold a.ssess
merit has been completed, each com-
pound is assigned a scoring number
that is determined by multiplying
score factor 1 (use) times score factor
2 (amount of the residue) times score
factor 3 (structure/biological activity).
A compound with a score number
above 1,000 raises enough concern
about the potential contamination of
food with carcinogenic residues that is
must at least enter the first step of
data collection specified by the regula-
tions. The data collection process for a
sponsored compound receiving a score
equal to or less than 1,000 begins in ac-
cordance with the requirements (for

- risks other than cancer of the general
safety provisions of the act. If, at any
time after this data collection process
begins. the data show that the risk of
cancer is greater than that indicated
by the threshold assessment score, the
sponsored compound will become sub-
ject to these regulations.

Table V below shows the maximum
concentrations of total residues of tox-
icological concern that could be found
in the most efficient accumulator
among the edible tissues and the cor-
responding scores of factors 1 and 3
that together would permit a span-

PROPOSED RULES

sored compound to be exempt from
the requirements of the regulation.

TABLE V—T1111FX1101.D ASSESSMENT"

tree	 Residue Intuitintitn
(tailor	 )	 i fnetor

parts per billion

SU-MIME,/
b;oloGirs1

aptivily c factor :3)

1 	 1,000 1
1..	 ......... 100 10

10 100
ID 	 100
10 	 10 10
10 	 1 100
100 	 10
100 	 1 10
100 	 0.1 100

'Maximum concentration of total residue of toxi-
cological concern that could be found In the most
efficient accumulator among the edible tissues and
the corresponding score of factors 1 and 3 that
would permit sponsored corripOttnciS to be exempted
from the regulations.

III. METABOLIC STUDY IN TARGET ANI-
MALS To Insierive RESIDUES OF CON-
CERN

A. NEED TO IDENTIFY RESIDUES IN LIABLE
TISSUES

Before and: decision can be made
concerning conditions of safe use of a
sponsored compound, It is necessary to
obtain information on the residues
that occur in edible tissues when the
compound is administered to the ani-
mals for which it, is intended (target
animals). Without such information,
informed decisions about human
safety regarding edible tissues derived
form treated animals are not possible.

A substance administered to target
animals is not necessarily the sub-
stance consumed by persons who eat
the edible products of target animals.
The enzymatic system or physiological
fluids of an animal can act upon a
compound administered to the animal
and produce new compounds in the
process (metabolites and degradation
products of the sponsored compound).
Therefore, the sponsored compound is
not the only tissue residue of concern.
Sections 512(b)(7) and 512(d)(2) of the
act expliqiny provide that, before ap-
proving its use, the Commissioner
must consider the safety of any sub-
stance formed in or on food by a spon-
sored compound. The toxicity of sub-
stances derived from a sponsored com-
pound (metabolites and degradation
products) is not necessarily of the
same magnitude and type as the toxic-
ity of the parent compound, Les some
metabolites may be considerable more
toxic and some considerably less toxic
(Refs. 36. 37. 38). Moreover, metabo-
lites of the sponsored compound that
were at one time considered "detoxifi-
cation" products of the target animals
(e.g., glutathione conjugates, mercap-
tune acid conjugates, and sulfates) ac-
tually may represent a hazard when
consumed by humans (Ref. 38).

17081

Numerous comments were received
on the requirements of the 1973 and
1977 notices for met abolic studies. Sev-
eral comments stated that no atten-
tion should be paid to metabolites.
Other contended that metabolism
studies should not be routinely re-
quired, on the ground that the path-
way of excretion is of no toxicological
importance if all the administered
compound has been eliminated from
the tissues of the target animal. Most
comments recommended that. a metab-
olism study be required only to deter-
mine the major metabolites in the
edible tissue of target animals: they
suggested that the public health
would not be served if sponsors were
required to pursue endless structural
elucidations and quantitations of all
metabolites even though some of them
might constitute minor fractions of
the total residue of the sponsored
compound. Comments also contended
that it may not be experimentally pos-
sible to administer to animals suffi-
cient quantities of a compound to
obtain adequate amounts of residues
for structural identification. Several
comments asserted that studies should
be limited to identification of residues
in the edible tissues of target animals
and that generally it would be unnec-
essary to have this information on me-
tabolites In inedible tissues. Further,
some comments stated that radio-
tracer studies can be employed to de-
termine the time by which the spon-
sored compound and its metabolic
products are eliminated ("out time").
However, many other comments sug-
gested that all metabolites be identi-
fied and tested for toxicity.

The Commission reiterates that
metabolic studies are necessary to
assure that sufficient information on
residues is collected to permit a food
safety evaluation, which In turn can
be used to establish criteria for regula-
tory assays. Therefore, the Commis-
sioner has concluded that the meta-
bolic studies discussed below in this
preamble are necessary to determine
whether the proposed use of a spon-
sored compound is safe, Also rejected
are the arguments that the agency can
consider, under the Delaney clause,
only the carcinogenic potential of the
sponsored (parent) compound. The
Commissioner concludes that industry
argument that metabolites of the
sponsored compound are excluded
from regulation under the Delaney
clause and covered only by the general
safety provisions of the act rests on a
strained reading of the act, which ig-
nores the language and purpose of the
Delaney clause. A substance may prop-
erly be said to induce cancer when it
or any substance which it may become
through metabolism induces cancer.
Consequently, in determining whether
a substance induces cancer, it is appro-
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priate—and in accordance with the
congressional purpose of protecting
the human food supply from added
carcinogens—to examine metabolites
as well as parent compounds.

Further, even if the Delaney clause
were inapplicable to metabolites, the
general safety standard would still
apply, i.e., it imposes the same require-
ments that the Delaney clause im-
poses. So even if the industry argu-
ment were correct, it would not
change the regulatory outcome. Nev-
ertheless. the industry argument also
illustrates that the general safely pro-
visions encompass the anticancer
clauses of the act. Assessment of a
compound's safety requires a compre-
hensive examination of the sponsored
compound and all of its metabolites
and breakdown products. To the
extent that the language in § 514.1 (21
CFR 514.1) implies a different view,
the Commissioner is proposing to
reword that regulation to correct any
possible misunderstanding.

B. CONDUCT OF METABOLIC STUDY

1. Test animals. The metabolic fate
of an administered compound in an
animal may be unique for each live-
stock production class. Therefore, the
Commissioner concludes that a meta-
bolic study in the animals for which a
sponsored compound is intended
(target animals) is necessary. If the
petitioner can demonstrate that the
data from the metabolic study ob-
tained for one production class are ap-
plicable to a second, the Commissioner
may modify the extent of the investi-
gation required for the latter,

2. Required technology, The meta-
bolic fate of a compound administered
to food-producing animals is pivotal in
determining the need for and extent
of carcinogenesis testing. It Is manda-
tory that the metabolic fate be ade-
quately determined. It is necessary
that residues of potential carcinogenic
significance have been detected at
levels obtainable by the best analytical
technology available. Therefore, the
Commissioner concludes that the re-
quired metabolic studies must be con-
ducted with the best analytical meth-
ods that technology provides.

As set forth in part VI of this pream-
ble, one residue must be selected to
serve as a practical indicator to assure
that the "no-residue" standard of the
act is met. This residue can be selected
only by reference to a metabolic study
in which residues are detected and
measured at levels dictated by the out-
come of actual carcinogenicity testing.
Because these levels cannot be known
at the outset of this phase of the
metabolic study in target animals and
because the "best available technol-
ogy" may not be adequate to measure
the levels dictated by the outcome of
carcinogenicity testing, it may be nec-

essary to develop improved technology
and to repeat the metabolic study in
target animals after carcinogenicity
testing has been completed. Another
requirement of the second metabolic
study will be the collection of enough
data to construct tissue concentration-
time profiles for some residues.

3. Analytical techniques. For the
foreseeable future, the• general tech-
nique of choice for metabolic studies
will be the use of radiotracers. The
proposed regulations, therefore, con-
sistent with principles that assure sci-
entific quality, recommend that the
required metabolic studies be conduct-
ed with radiolabeled compounds of the
highest specific activity available.
These principles concern the types.
the chemical nature, the chemical and
metabolic stability, and the suitability
of radiolabels for metabolic studies
having specific objectives, The princi-
ples have been developed from past
metabolic studies with radiotracers,
and adherence to them ensures the
scientific quality of the required meta-
bolic studies (Refs. 39 and 40).

The task of residue detection can
often be made easier by available in-
formation on the metabolism of relat-
ed compounds. It is recommended that
proposed metabolic pathways which
appear applicable to the sponsored
compound be based on relevant litera-
ture references about compounds of
similar structure. This information
can usually simplify the choice of ra-
diolabel positions, which will ensure
that all residues containing structural
moieties of potential toxicological con-
cern can be detected. However, these
projections of likely metabolism can
never be a substitute for experimental
observation of the metabolic fate of
the sponsored compound.

Although use of radiotracers is the
preferred experimental procedure.
some compounds possess inherent
physicochemical characteristics (e.g.,
strong fluorescence associated with
the structural moiety of potential tox-
icological significance) that will aUow
the necessary detection of residues. In
such cases, the use of radiolabels may
not be required.

9. Dose regimen. The dosing regimen
for the metabolic study in the target
animals must be consistent with the
maximum proposed use level and du-
ration of exposure to the sponsored
compound. For compounds adminis-
tered continuously over long periods
of time, administration for the meta-
bolic study need continue only until
equilibration or saturation of edible
tissues has been demonstrated. If
tissue equilibration cannot be shown.
the sponsor must show that the pat-
tern of residues has stabilized.

The metabolic fate of a compound
administered to target animals is
likely to depend on the conditions

(level. method, and duration) of use
(Refs. 91 and 42). Because the purpose
of the required metabolic studies is to
characterize and quantitate residues
under conditions of proposed use,
these conditions must be followed in
the metabolic studies. However, it is
possible that' under these conditions
certain residues are produced in
amounts that do not allow extensive
chemical characterization. if the struc-
ture of any such residues must be de-
termined, and if sufficient amounts of
residues can be produced by adminis-
tering larger doses of the sponsored
compound to target animals, the peti-
tioner would be allowed to follow this
procedure. In some instances, chemical
synthesis of residues may be easier.

5. Required date. Because the rela-
tive persistence of residues in edible
tissues (i.e., the likelihood that resi-
dues will be found in edible tissue) is
one consideration in selecting specific
residues for toxicity testing, the pro-
posed regulations require that the
total number and the relative quanti-
ties of residues be determined immedi-
ately following cessation of treatment,
as well as at a sufficient number of in-
tervals after the initial measurement
to determine the depletion trend of in-
dividual residues, The number of these
measurements . needed to identify de-
pletion trends depends upon the kinet-
ics of depletion of the sponsored com-
pound, and for this reason the com-
plete extent of data collection cannot
be specified in advance.

The need for, and extent of, chemi-
cal characterization of residues de-
pends on a number of factors. Ordi-
narily, compounds constituting a sig-
nificant fraction of the total residue
require sufficient physical and chemi-
cal characterization to permit a deter-
mination of whether or not a structur-
al change has taken place that could
increase the carcinogenic potency of
the residue over that expected of the
sponsored compound, e.g.. formation
of epoxides from olefins, N-hydroxyla-
tion of aromatic amines, cyclization of
hydroxyacids to suspect lactones
(Refs. 14 and 15). In some instances, it
may be impossible to judge whether
the residue has carcinogenic potential,
but sufficient structural alteration
alone may be enough to establish the
need for further characterization. Be-
cause these structural changes are
common during metabolism and be-
cause it is the tissue residues to which
human beings potentially will be ex-
posed. this characterization will nor-
mally be required. When the agency
determines that a component of the
residue requires chronic toxicity test-
ing (because of tissue concentration
and persistence and/or expectation of
increased carcinogenic potential),
chemical characterization and an
effort to obtain sufficient quantities of
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the residue(s) for toxicity testing will
be necessary. (See, however. section
tII.C., below.)

Residues that appear to become
"bound" to tissue components (i.e.,
those whose rate of depletion appears
to be no greater than the turnover
rates of tissue components) cannot be
automatically exempted from the re-
quirements of the regulation. These
residues may be hazardous to humans
ingesting edible tissues. The residues.
can be identified by a variety of stand-
ard techniques (Refs. 44. 45. and 46).
Of course, any such residue will be
exempt from the regulation's require-
ments if it can be shown that It is a
normal tissue constituent deriving
from a metabolite of the sponsored
compound that has entered normal
Pathways of Intermediary metabolism
of target animals (Ref. 43).

In some instances. a sponsor may be
required to pursue the complete char-
acterization of certain relatively minor
metabolites if partial physiochemical
characterization indicates that a struc-
tural change during metabolism in the
target animal has introduced molecu-
les moieties of carcinogenic potential
greater than that expected of the
sponsored compound, e.g.. nitrosation
of an amine of unknown carcinogenic
potential to produce nitrosamines of
known carcingenic potential (Refs. 14
and 47).	 -

Because uncharacterized tissue resi-
dues may pose a risk to public health,
the proposed regulation would require
that the procedures for separation. pu-
rification, characterization, and Identi-
fication be consistent with the best
available scientific and technological
capabilities. Ordinarily, the agency
will require attempts at characteriza-
tion to include use of a variety of pro-
cedures based on the various foims of
chromatography. spectroscopy. and
spectrometry.

Allegations have been made that the
regulations impose unreasonable re-
quirements (i.e., that the regulations
require inordinately complex, and
therefore costly, experimental proce-
dures) and that the information to be
gained from these tests is not worth
the costs of gathering it. Both allega-
tions either ignore the current state of
these sciences or misunderstand the
requirements of the proposed regula-
tions. All the procedures *ascribed in
the proposal are standard techniques
that are widely used in basic biochem-
istry and pharmacology investigations.
A few comments showed confusion
about the requirements associated
wit h the metabolite identification
study. To correct any potential misun-
derstanding. the Commissioner has
eliminated the earlier requirement
that all residues of the sponsored com-
pound be identified until the spon-
sored compound has been depleted for

three half-lives in the target animals.
A safety assessment requires informa-
tion on the trends of residue depletion
in the target animal's tissues. There-
fore, the Commissioner proposes to
substitute the requirement that resi-
dues be identified at sufficient inter-
vals to permit determination of the
trends of depletion of individual tissue
residues.

6. Format for data submission. The
Connnissioner has concluded that the
format for presenting results of meta-
bolic studies should be standardized to
minimize the possibility of misinter-
preting the data. Because these stud-.
les will be the basis for major public
health decisions, the Commissioner
considers it essential that they be car-
ried out and reported in keeping with
the best available criteria. The two
professional societies listed in the pro-
posed regulations (American Chemical
Society and American Society of Bio-
logical Chemists) follow policies for
accepting manuscripts that embody
the best available criteria for collect-
ing, interpreting, and reporting scien-
tific data of the type required by this
regulation.

C. COMPARATIVE METABOLISM STUDY 'TO
AID IN ASSESSING CARCINOGENICITY OF
INTRACTABLE RESIDUES

1. Sponsored compound always
tested: rationale and procedure. The
sponsored compound itself must
always be tested for carcinogenesis
when It is determined on the basis of
the threshold assessment and the Ini-
tial metabolism study required by the
regulation that a sponsored compound
has the potential to contaminate
edible tissues with residues whose con-
sumption may pose a. human risk of
carcinogenesis. Even if the sponsored
compound is not detected among the
residues, there are compelling reasons
for testing the sponsored compound in
addition to testing any residues identi-
fied according to the criteria already
discussed in section III.B above. Meta-
bolic transformation or nonenzymatic
degradation of a sponsored compound
can lead to a number of tissue residues
that cannot be obtained (either by iso-
lation or synthesis) in sufficient
amounts for carcinogenicity testing.
(These residues are referred to in this
document as "intractable residues".)
Testing the sponsored compound
itself, therefore, provides an experi-
mental means for acquiring data bear-
ing on the carcinogenic potential of
such residues.

Although the dominant criterion for
selecting test animal species or strains
for chronic toxicity testing will be the
degree to which a species or strain
Models man, applying a secondary cri-
terion for selection can help to address
the problem of intractable residues.
Specifically selection of test animals

can also be based on comparative me-
tabolism data (target animal versus
test animal). These data van be used
to determine the extent to which par-
ticular species or strains, clue to the
way they metabolically convert the
sponsored compound, will be exposed
during testing to the sante comple-
ment of residues to which man may be
eicposed in tissues derived from target
animals.

For example. if a metabolite detect-
ed as a residue in edible tissues of the
target animal is determined to be toxi-
cologically important, the sponsor will
be asked to isolate or synthesize the
compound for purposes of toxicity
testing. If all such attempts fail, then
the comparative metabolism approach
is available if a potential test animal
species, when adminstered the spon-
sored compound, is shown to produce
the same metabolite. There is thus
some assurance that the toxicity test
of the sponsored compound -also pro-
vides an estimate of the toxicity of the
intractable metabolite. Because
human food could be contaminated
with the intractable metabolite, this
tept is a practical approach to a com-
plex and important issue.

This construct was included in the
February 1977 notice in response to
comments that either suggested that
all metabolites ought to be ignored
(which the Commissioner concludes is
neither legally nor scientifically ac-
ceptable) or that nil metabolites must
be isolated and independently tested
(which Is not always possible, for tech-
nical reasons). Further, the Commis-
sioner invited additional comment on
this construct.

Comments on the use of compara-
tive metabolism to deal with intracta-
ble residues addressed several points:
the definition of "intractable resi-
dues," the criteria for determining
whether a test species will produce the
same complement of intractable resi-
dues as the target animals, the basis.
for treating tractable and intractable
residues differently for chronic test-
ing, and the potential use of "relay"
toxicity testing.

One comment misinterpreted thePreted
definition of "intractable residues." It
suggested that they are substances
about which nothing is known. The
regulation, however, proposes to
define the term "intractable residues"
as those that either cannot be isolated
from biological material or cannot be
synthesized for purposes of further
testing. The experiments that will al-
ready have been conducted for deter-
mining the presence of intractable res-
idues (e.g., chromatographic and spec-
troscopic experiments) will furnish
considerable information about the
physical and chemical characteristics
of the residues. Accordingly, basic
techniques of biochemistry and titian
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macology can determine whether the
test animal species will be exposed to
the same complement of residues that
appear in the target animals' tissues.
These techniques will ordinarily
supply enough information to make
such an evaluation. Therefore, the
Commissioner concludes that the coin-
narative metabolism studies have
merit for the purpose of dealing with
intractable residues.

The Commissioner established a
series of requirements that can be sat-
isfied by different experimental tech-
niques having varying degrees of rigor.
To avoid multiple interpretations of
the same set of experimental observa-
tions, the Commissioner concluded
that there must be established an ad-
ditional general requirement that the
experimental technique with the
greatest degree of rigor be the one
used for metabolic studies, and the
agency adopted the term "best availa-
ble technology" to describe this re-
quirement. Thus, if the nature of resi-
dues can be determined by ultraviolet
spectroscopy (a method of very low
specificity) or by mass spectrometry (a
method of high specificity) the Com-
missioner will require the use of the
mass spectrometric method,

The Commissioner rejects the sug-
gestion that all compounds be treated
as the intractable residues are. Animal
bioassay of specific metabolites is the
best method of determining potential
for chronic toxicity. and the Commis-
sioner would prefer to have all meta-
bolites chronically tested. However,
recognizing the limitations of organic
senthesis, separation sciences, and
facilities available to conduct long-
term bioassays in animals, the Com-
missioner has settled for using com:
parative metabolism for safety assess-
ment of those residues requiring the
application of techniques beyond the
bounds of the best available technol-
ogy. Nevertheless, sponsors will be
held to the task of conducting the best
type of toxicity study for selected resi-
dues that are susceptible to identifica-
tion and isolation, or synthesis, by the
best available technolo gy, Although
deeming it essential that sponsors
pursue those goals with the best sci-
ence and technology available. the
Commissioner recognizes that the
somewhat less than ideal toxicity as-
sessment rendered by the comparative
metabolism approach is useful for in-
tractable residues. This position is a
reasonable balance between complete-
ly ignoring all intractable residues and
requiring their pursuit in the absence
of the necessary technology.

One comment suggested feeding to
test. animals the contaminated tissues
from treated target animals to assess
the safety of residues to which
humans will be exposed ("relay" toxic-
ity testing). The Commissioner rejects

using relay testing because it has two
important limitations. Practical
animal testing Is limited to a relatively
small number of animals as surrogates
for the entire human population, and
the only way to overcome the known
limitations of such bioassays is to feed
the small number of animals levels of
the test compounds that are far in
excess of the levels of animal drug res-
idues to which humans are expected
to be exposed. Because tisenes of ani-
mals do not contain residue levels suf-
ficiently high to compensate for the
known limitations of standard bioas-
says and because they therefore are
not a suitable basis for evaluating the
residue's carcinogenic potency, as that
term is used in this mince. the Com-
missioner must reject the use Of relay
toxicity testing. Further, the direct
use of tissues from treated animals as
test material does not permit deter-
mining which, if any, specific residues
are responsible for the observed ef-
fects and the contribution of the resi-
dues to the effects.

Data collected according to the pro.
cedures and criteria above -will: (i) Es-
tablish the number of metabolities in
target animals and in a number of spe-
cies/strains of test animals; (ii) pro-
vide information about the chemical
structure of these metabolities (the
structure of some metabolities will be
known completely although for others
only partial information will be availa-
ble): (iii) provide information about
the persistence of these metabolities
in tissues; and (iv) provide information
about their mutagenic, cell transfor-
mation, or their DNA damage poten-
tialities. This information will permit
FDA to classify the residues into the
tractable and intractable categories, to
select from the category of tractable
residues those that must be subjected
to chronic toxicity testing, and to doc-
ument this seletion, Criteria for classi-
fying residues into the tractable and
intractable categories were discussed
earlier. Criteria for selcecting tracta-
ble residues for chronic toxicity test-
ing will be discussed in turn below.

First, it is unnecessary to require
that all tractable residues be subjected
to chonic toxicity testing. Most often,
judicious use of well-established bio-
chemical knowledge will eliminate the
need for such extensive testing. A
good estimate of the carcinogenic po-
tential of the sponsored compound
and its metabolities can be obtained
without testing each of the tractable
metabolities.

Ordinarily, xenoblotios are metabo-
licly transformed by target animals,
test animals, and man sequences of
enzyme-catalyzed reactions, with con-
siderable interspecies similarities (Ref.
48). The described metabolic studies,
especially the studies in comparative
metabolism, Will provide significant in-

formation about these reaction se-
quences arid there iraerspecies
it ies.

It is obviously unnecessary to sub-
ject to independent chronic toxicity
testing intermediates in sequences
that are reasonable expected to be
similar in man and the selected species
of test animals, and which also are res-
idues in target animal tissues. Testing
the leading substrate of each sequence
will be sufficient. Tractable residues in
target animals that are not produced
by the selected test animal species
must be tested independently in the
absence of Information that they are
riot carcinogenic.

Finally, to estimate reasonably the
carcinogenic poetentitd of the spon-
sored compound and its metabolites in
target animal tissues, one must elimi-
nate the confounding effects of meta-
bolites or sequences of biotrarisforma-
tion reactions unique to the chosen
test animal species. These metaboli-
ties. if present, could be subjected to
short-term tests (mutagenicity, cell
transformation, or DNA repair) to
assess their inherent potential to pro-
duce irreversible effects when in inti-
mate contact with tissues and tissue
components. Negative findings would
eliminate these residues from further
consideration as factors likely to con-
found the results of bioassays, Fur-
ther, if these residues are known or
expected to be common to the chosen
test animals and Man, negative find-
ings would eliminate them from the

-residues of toxicological (in this in-
stance carcinogenic) concern. On the
other hand, a positive finding would
be a clear indication that they are
prime candidates as the causative
agents of adverse findings in test ani-
mals.

2. Selection At residues for chronic
toxicity testing, Based on all the stud-
ies described above, the Commissioner
will select those residues, in addition
to the sponsored compound, that re-
quire chronic toxicity testing_

CTEROSIC TOXICITY TESTING

The sponsored compound and any
residues selected for testing must be
subjected to oral, lifetime, dose-re-
sponse studies in two of the test
animal species strains selected under
the criteria described in the foregoing
paragraphs*' The purpose of these
studies is to determine whether the
compounds under test are carcinogenic
and, if so, to establish the lowest limit
of reliable measurement that must be
achieved by taw regulatory assay for
monitoring residues resulting from use
of the sponsored compound.

Several comments on this feature
dealt with testing chemical compounds
for carcinogenic potential, and ad-
dressed two major issues: (i) 'The
design of chronic studies, and di) the
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relevance of animal testing In evaluat-
Mg human safety.

A. DESIGN OF CARCINOGENICITY STUDIES

Comments on the proposal and the
notice expressed contrasting opinions
on the design features of carcinogen-
icity studies with experimental ani-
mals. The comments specifically ad-
dressed; (i) Selection of appropriate
test animals; (ii) conditions, levels, and
duration of exposure: (iii) statistical
design as it relates to number of ani-
mals assigned to the various levels of
exposure; and (iv) the adequacy- of
coot rols.

The impact of these design features
on interpreting animal carcinogenesis
data is an important and controversial
matter currently under intense scien-
tific investigation. The major effort at
FDA's National Center for Toxicologi•
cal Research (NCTR) is specifically
aimed at developing relevant protocols
and experimental designs for carcino-
genicity testing. The agency has also
begun to work on supplementing the
NCTR effort within the Interagency
Regulatory Liaison Groan (IRLG).
Until these efforts are concluded and
the results. incorporated into regula-
tions or into official publications, the
Commissioner recommends as guid-
ance the report of the Food and Drug
Advisory Committee on Protocols for
Safety Evaluation: Panel on Carcino-
genesis, Report on Cancer Testing in
the Safety Evaluation of Food Addi-
tives and Pesticides ("Toxicology and
Applied Pharmacology." 20:419-438.
1971). This report reviews and ana-
lyees all facets of experimental design
that have been developed and scrutini-
zed by competent scientists before
1S71. To facilitate incorporating later
developments in testing standards as
they evolve, the proposed regulations
sitgeest that petitioners submit devel-
oped protocols to the Commissioner
for review and updating before initiat-
ing studies.

I.;. IT:Z:it:VANCE OF ANIMAL TESTING IN
EVALUATING POTENTIAL FOR HUMAN
CARCIti onENESIS

Several comments on this aspect of
the regniation dealt with the merits
and shortcomings of animal testing as
an experimental tool. Some comments
potnted out that even animal testing
using the best experimental protocols
can never prove conclusively that a
compound is not carcinogenic, and
that under these circumstances some
weak carcinogens may escape identifi-
cation. Other comments expressed the
contrasting view that adequate proto-
cols can be devised. Still others ques-
tioned the propriety of drawing con-
clusions about human carcinogenesis
from data collected with experimental
animals. Additional comments of the
same type were re,7eived or, these

issues after the February 1977 notice.
None of these comments provided any
evidence or argument that persuades
the Commissioner to revise any provi-
sion of this part of the regulations.
Several comments sugested using
short-term in vitro tests, singly or as
part of a tiered testing system, as a
substitute for long-term toxicity test-
ing. One comment stated that the reg-
ulation should apply only to directly
acting carcinogens and that indirectly
acting carcinogens should be treated
differently.

The act requires that in assessing
the safety of animal drugs the carcino-
genic potential of residues be evaluat-
ed. Ordinarily, the evaluation must be
based on appropriate testing. Given
the gravity of the decisions that
depend on the results of these evalua-
tions, the most relevant scientific in-
formation must be collected. As a
source of information. direct carcino-
genesis testing of chemical compounds
in man is and must remain beyond the
ethical bounds placed by society on
human experimentation. Without this
information source, which would be
the most relevant, alternative sources
are human epidemiology studies and
animal experimentation. Human epi-
demiology may provide post facto in-
formation about the carcinogenic ef-
fects of chemical compounds on man.
However, this experience cannot be
the central basis for food safety valu-
ations for several reasons, including
the inherent imprecision of human
epidemiology and the same ethical ob-
jections that make direct experimenta-
tion in man unacceptable.

There may be a high degree of confi-
dence that a compound found to be a
carcinogen in an epidemiology study is
a human carcinogen because no inter-
species extrapolation is required. How-
ever, so-called "negative" epidemio-
logy data (data not showing carcino-
genesis associated with a substance)
are generally inadequate to overcome
positive evidence of carcinogenesis
from an animal study. Sources of data
are often inadequate for identifying a
specific exposed human population.
Eunian beings are exposed to multiple
potential carcinogens, and it is diffi-
cult or impossible to distinguish their
several effects. Moreover, the precise
amount of human exposure to particu-
lar substances is rarely known. Thus.
limitations on the use of epidemiology
data include (1) the degree to which
the study population can be defined in
terms of potential exposure, number
exposed to the suspected risk, and the
length of the observation intervals, (2)
the degree to which the "standard"
population used as the control is com-
parable to the study population, and
(3) the role of other factors that
might be related to different carcino-
genic responses. Further. seldom are

there sufficient numbers of subjects
available to permit broad-scale conclu-
sions.

The degree to which study popula-
tions can be characterized by the level
of exposure to specific carcinogens will
ordinarily vary considerably because
of the lack of measurement in the
early years of exposure. Comparison
of exposed populations requires con-
trasting morbidity and mortality sta-
tistics of a target population with
those of a "standard" population.
However, the validity of any conclu-
sion reached front these,comparisons
depends upon the extent to which
other variables related to cancer inci-
dence can be matched, adjusted, or ac-
counted for in the analysis. These con-
trols on data are costly, time consum-
ing, and fraught with imprecision. Fi-
nally, detailed human pathology,
which is important in demonstrating
the role of specific carcinogens in the
induction of rare tumors. is seldom
available.

The Commissioner therefore con-
cludes that the agency must continue
to rely on animal testing for evaluat-
ing the safety for humans of chemical
compounds proposed for use in food-
producing animals. Extensive evidence
substantiates this view (Refs. 13, 49,
and 50). Consequently, the use of
animal tests is generally recognized
and accepted by regulatory agencies as
the principal basis for assessing poten-
tial risks from exposure to chemicals
(Refs. 51, 52, and 53). This basis has
been universally recognized and ac-
cepted by the courts (see e.g. EDF v.
EPA. 510 F. 2d 1292 (D.C. Cir. 1975)).
Moreover, the act does not distinguish
beteen human carcinogens and com-
pounds demonstrated to be carcino-
genic in test animals. Instead, it as-
sumes that an animal carcinogen pre-
sents au unacceptable risk of cancer in
human beings. In this context, the
issue of relevance to man of data from
tests in animals must be refocused. In
view of the strong policy in the gener-
al safety provisions of the act, which
includes the Delaney clause, the pri-
mary regulatory objective must be to
avoid falsely negative determinations
of the carcinogenic potential of com-
pounds under test in experimental ani-
mals. In this setting, the agency's only
tenable regulatory posture is to select
bioassay protocols that utilize test,
animal species/strains that are consid-
ered the best surrogates for man. The
selection is based on available toxicolo-
gic and metabolic information.

Numerous terms are used to describe
various proposed mechanisms of in-
duction of chemical carcinogenesis,
e.g.. direct carcinogens, indirect car-
cinogens. promoter, initiators. cocas-
cinogens. The current knowledge of
the mechanism of chemical induction
of canoe is generally not adequate to
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permit these subtle distinctions. Fur-
ther, the types of scientific studies
necessary to identify precise modes of
action for specific carcinogens are not
yet refined to the point that they can
be commonly applied (Ref. 54).

Moreover, the act does not distin-
guish between so-called "direct" and
"indirect" carcinogens, and all types
(assuming they are experimentally dis-
tinguishable) pose the same kinds of
health risk to the public—namely, the
risk of human cancer—that the act
seeks to prevent. Therefore, the Com-
missioner concludes that there is gen-
erally no scientific basis for making
regulatory distinctions among carcino-
gens..

The Commissioner agrees that
short-terra in vitro tests have a place
in assessing the carcinogenicity of
chemicals, as described in the preced-
ing sections of this preamble, when
they are intelligently applied and in-
terpreted. However, the Commissioner
does not agree that these tests cart
now substitute for long—term bioas-
says. The reasons for this conclusion
were articulated by the expert com-
mittee of the National Cancer Insti-
tute on the use of these tests (Ref. 13).

At present, none of the short-term tests
can be used to establish whether a com-
pound will or will not be carcinogenic in
humans or experimental animals. Positive
results obtained In these systems suggest ex-
tensive testing of the agent In long-term
animal bioassays, particularly if there are
other reasons for testing. Negative results in
a short-term test, however. do not establish
t he safety of the agent.

C. INTERPRETATION OF TEST DATA—IS THE
COMPOUND A CARCINOGEN?

The majority of comments on the
February 19'17 notice requested great-
er specificity concerning classification
of sponsored compounds as carcino-
gens, potential or suspect carcinogens.
and noncarcinogens.

The objective of collecting and inter-
preting test data is to decide whether
or not the compounds under test (the
sponsored compound and any selected
metabolites) are carcinogens. Within
certain limits of confidence, statistical
treatment of chemical carcinogenesis
data can provide objective criteria for
such determinations. To the question
"Is the tested compound a test-animal
carcinogen?" statistics can supply one
of two types of answer:

(i) With "x" percent confidence (i.e.,
in "az" cases out of 100), "y" dose of
the test compound will increase the
carcinogenesis risk of test-animals
over controls by no more than "s" and
no less that "t"; or

(ii) With "x" percent confidence, "y"
dose of the test compound will in-
crease the carcinogenesis risk of test
animals over controls by not more
than "s."

An answer of the first type is possi-
ble only when the observed incidence
of carcinogenesis in the test animals is
significantly greater than that in the
controls. When the observed incidence
is the same for test and control ani-
mals, only an answer of the second
type is possible.

A statistically significant increase in
the incidence of carcinogenesis m one
species or strain of test animals (i.e.,
an answer of the first type) is suffi-
cient evidence to classify the test com-
pound as a test-animal carcinogen. Be-
cause, for the purpose of these regula-
tions, the act does not distinguish be-
tween human and animal carcinogens,
a test compound as a test-animal car-
cinogen brings into play the require-
ments of the anticancer clause.

If the animal test data will permit
only an answer of the type, the deci-
sion whether to classify the test com-
pound as a test-animal carcinogen is
more difficult. A negative test finding,
as pointed out in some comments, can
mean either that the test compound is
not a test-animal carcinogen of that
the bioassay protocol lacks a sufficient
number of animals to discern an in-
crease in the risk of carcinogenesis in
the test animals, In those cases, a deci-
sion must be made whether to classify
a tested compound as a noncarcinogen
or to require further experimentation
appropriate for resolving questions of
safety. The Commissioner will con-
clude that a sponsored compound is
not a carcinogen if the sponsored corn-
pound and each of the tested metabo-
lites yields negative results. For pur-
poses of these regulations, the Com-
missioner is proposing that the ab-
sence of a significant increase in
tumor incidence in each of two differ-
ent animal bioassays, conducted in ac-
cordance with good laboratory prac-
tices and designed according to princi-
ples referenced above, is (In the ab-
sence of other, positive data) sufficient
evidence of noncarcinogenicity,

V. OPERATIONAL DEFINITION OF THE No-
RESIDUE REQUIREMENT

A. ALTERNATE OPERATIONAL DEFINITIONS

If it has been determined that a
sponsored compound when admnis-
tered to food-producing animals has
the potential to contaminate edible
tissue with residues whose consump-
tion may pose a risk to human carcino-
genesis, the agency cannot approve
the sponsored compound unless it can
be demonstrated that conditions of
use can be established that ensure
that the no-residue requirement of the
act will be met. To establish those con-
ditions of use and to provide a means
for ascertaining whether these condi-
tions are met in actual practice, some
operational definition of "no residue"
is necessary. Indeed, the act contem-
plates that the Commissioner will pro-

vide such operational definition, for
there must be some criteria for pre-
scribing or approving methods of ex-
amination for measurin g residues.

The Commissioner has considered
three basic alternative approaches to
an operational definition of the
phrase. Under one approach, the term
"no residue" might be operationally
defined as satisfied when the levels of
residues fall below those that can be
measured by available analytical
methodology (alternative 1). A second
approach would be to establish some
low finite level (e.g., 1 part per billion)
as a "practical zero" and to require
assays that can reliably measure this
zero, and to insist on the development
of new assays if available assays are
tint adequate (alternative 2). Finally,
"no residue" might be operationally
defined on the basis of quantitative
carcinogenicity testing of residues and
the extrapolation of test data using
one of a number of available proce-
dures to arrive at levels that are safe
e tht total diet of test animals and
hat would, if they occurred, be con-

sidered safe in the total of man. Under
this approach, the Commissioner
would require assays that can reliably
measure that safe level in edible tis-
sues (alternative 3). For the reasons
discussed in section V.B. below in this
preamble, the Commissioner has con-
cluded that alternative 3 should be
adopted. The results of the carcino-
genicity testing of the sponsord com-
pound and any selected residues will
be treated by the statistical proce-
dures described in section V.

E. CHOICE OF AN OPERATIONAL
DEFINITION

1. Alternative one- A number of
assays might be development to meas-
ure the concentration of a chemical
compound (Le., residue) in an edible
tissue, but for each there would be
some level below which the compound
under analysis could not be measured.
(See section I.B. of this preamble.)
Generally, different assays for the
same chemical compound will have
different, and sometimes vastly differ-
ent, lowest- limits of measurement.
The no-residue requirement of the act
could be translated an operational
definition that is based solely on avail-
able analytical methodology and spe-
cifically on the lowest limit of mea-
surement of an available assay_ Thus.
the degree of public risk associated
with the use of a. sponsored compound
would become a function solely of the
capability of available analytical tech-
nology.

The Commissioner concludes that
this approach is unsound because it ig-
nores all quantitative aspects of car-
cinogenicity testing. The carcinogenic
potency of different chemicals varies
widely. As used in this document, the
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term "potency" refers to the dose re-
quired to produce a given rate of
cancer. Disregard of -potency" in de-
veloping criteria for evaluating
spnsored compounds would scientifi-
cally unsound, and would make no
sense from the perspective of public
health protection in accordance with
the Delaney clause and the general
safety provisions, Such disregard
would produce situations in which res-
idues of different compounds could
Present widely varying risks. The regu-
latory assays selected that way would
not represent a consistent policy of
protecting the human food supply
from cancer risks. Indeed, the pattern
of protection from one compound to
another would be haphazard.

2. Alternative two. A second ap-
proach that the Commissioner consid-
ered was to establish a "practical zero"
for the residues of all Carcinogens.
This approach would nave one advan-
tage over alternative one; It would pro-
vide a well-defined criterion for the
lowest limit of Measurement that any
sponsor's assay would have to satisfy.
This approach also would not, howev-
er, take into account differences In
carcinogenic "potency" among various
carcinogens. (See Table III.) There-
fore, it is unacceptable for the same as
alternative one. Unless the "practical
zero" were set at the level appropriate
for the most "potent" carcinogen, it
would provide insufficient protection:
but if it were set at that level, it might
be unnecessarily stringent for carcino-
gens that produce a response that is of
a lower magnitude. In sum, no one
"practical zero" is appropriate for all
carcinogens.

Moreover. under alternative two, the
criterion for lowest limit of measure-
ment probably would reflect consider-
ation of what lowest level of measure-
ment is "practical," given the state of
the art analytical chemistry or bio-
chemistry. In addition to failing to
link the no-residue standard to any
consideration of carcinogenic potency.
this approach fails on the ground of
practicality. 'The science and technol-
ooY of analytical chemistry and bio-
chemistry are continuously changing,
and a lowest limit of measurement
considered reasonable at one time
would have to be discarded as unrea-
sonable at a later time. Whenever a
new and lower criterion for the limit
of measurement would be established,
the Commissioner would then presum-
ably require that use of all compounds
approved under the prior criterion be
suspended until methods were devel-
oped to measure the residues at this
lower level. -Such a situation, in the
Commissioner's judgment, would be
both unreasonable and unmanageable.

On the other hand, to disregard ad-
vances in analytical chemistry and
adhere to a previously established

practical lowest level of reliable mea-
surement with no public health ration-
ale for doing so would be contrary to
the statutory purpose and, ultimately.
arbitrary and capricious.

A modification of the basic "practi-
cal zero" also has been suggested, i.e.,
that Congress intended FDA to adopt
a practical zero set at the level of ana-
lytical technology at the time the var-
ious Delaney clauses were adopted.
Under this theory for food additives,
the practical zero would be set at the
level of technology in 1958: the DES
Proviso would be governed by the level
of technology in 1962; and new animal
drugs, by the level in 1968. This
uneven floor of technology is inappro-
priate not only for the reasons that
make any "practical zero" level inap-
propriate, but also because it would be
Impossible for the agency to adminis-
ter and has no basis in the policy or
legislative history of the various
amendments to the act.

3. Alternative three. A third ap-
proach to defining operationally the
no-residue requirement is to establish
a required lowest limit of measure-
ment for each sponsored compound on
the basis of data derived from mea-
surements of the carcinogenic re-
sponse resulting from various amounts
of the compound itself or selected me-
tabolites (Dose-response studies). A
result of the increasing understanding
of chemical carcinogenesis is that the
question asked is no longer merely
whether a substance is a carcinogen,
but what is the amount required to
produce a given incidence of cancer
(Ref. 55). This concept of a dose-re-
sponse relationship has long been used
In medicine to determine safe and ef-
fective does of therapeutic agents. It is
customarily used to describe the com-
monplace observation that in the ma-
jprity of cases, different quantities of
two different pharmacological agents
are needed to elicit the same pharma-
cological effect (relative potency)
(Ref. 56).

Both pharmacological effects and
carcinogenic effects are biological ef-
fects, and there is no a priori reasons
why the concept of relative potency
should apply to the farrier but not to
the latter. Carcinogenesis bioassays of
increasing refinement conducted over
the last 20 or so years have borne out
this notion of`relative potency for car-
cinogens. Thus, scientists ever more
frequently speak of weak and strong
carcinogens. In doing so, they express
whatis implied by the observation, for
example, that dietary exposure to
comparatively small amounts of 2-ace-
tylamino fluorine causes bladder
cancer in rode Its at the same rate as
does exposure to comparatively large
dietary amounts of saccharin. Under
this approach. relative carcinogenic
potency is given specific consideration

because actual chronic toxicity test
data arc used to determine the level of
residues in edible tissue that an assay
must be capable of measuring reliably,
Thus, it permits a rational, uniform
procedure for establishing the re-
quired lowest limit of measurement
for assays and avoids the major defi-
ciencies inherent in alternatives one
and two. 'This approach directly car-
ries out the statutory purpose of Pro-
tecting the human food .3upply from
residues that pose a carcinogenic risk
to man.

Should new information develop on
the dose-response relationship be-
tween the level of residues of a spon-
sored compound and the incidence of
cancer, this approach would provide a.
practical basis for determining wheth-
er a new assay is required to establish
compliance with the no-residue etand-
ard. Thus, this approach contributes
to regulatory stability and predictabi-
lity. Likewise, the Commissioner can
provide the maximum public -health
protection based on quantitative car-
cinogenesis data. For these reasons,
the Commissioner concludes that al.
ternative three is the most appropri-
ate means for implementing the stat-
ute and the most rational approach to
developing an operational definition of
"no residue,"

By adopting this approach to imple-
menting the no-residue standard, the
Commissioner has assumed that: (i)
The dose-response relationship be-
tween chemical compounds and car-
cinogenesis can be quantified, and (11)
a dietary level of a carcinogen can be
identified at which no significant
human risk of carcinogenesis Would
derive from consuming food contain-
ing residues below this level.

The dose-response relationships be-
tween compounds and carcinogenesis
can be determined by testing in ex-
perimental animals, although the de-
terminations are subject to known
limitations inherent in every measur-
ing device or system (Ref. 11). The
second assumption. that residue levels
representing no significant human risk
of carcinogenesis can be assigned, pro-
tects the public from the potential and
real dangers inherent in the interpre-
tations of the "no-residue" standard of
the act discussed as alternatives one
and two. This second assumption and
related issues are fully discussed in the
next section of this preamble.

C. ANALYSIS OF ANIMAL CARCINOCENESIS
DATA 'TO DEFINE OPERATIONALLY THE
"NO RESIDUE' . STANDARD OF THE ACT.

1. Introduction. The 1973 proposal
included a modified version of the ex-
trapolation procedure of Mantel and
Bryan 1961 for use in defining the "no
residue" standard for a sponsored
compound (Refs. 57 and 58). The 1977
notice adopted a modified version of
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the Mantel et al. 1975 procedure.
which updated the 1961 procedure,
The baste Mantel-Bryan procedure is
one of several statistical techniques
that allow estimation of the level, or
dose, of a carcinogen that would lead
to cancer rates in test animals well
below detectable rates in practical ex-
perimentation. In normal experiments
in which test animals are administered
various levels (doses) of a suspected
carcinogen, the observed responses
(i.e., the percentage of test animals de-
veloping cancer if the compound is a
carcinogen) usually range from about
5 percent to 95 Percent. To observe re-
sponses at rates less than about 5 per-
cent would require many test animals.
Experiments designed to observe re-
sponses in the range of interest in es-
tablishing the "no residue" standard
would require impossibly large Popula-
tions of test animals. Therefore, the
procedures of Mantel and Bryan and
Mantel et al., as modified, were pro-
posed respectively to be used in the
statistical treatment of the dose-re-
sponse data from actual exPerirnenta-.
Mon to estimate the dose of the com-
pound under test that would result in
lifetime test-animal cancer rates no
higuer than a preselected rate.

Some operational zero must be de-
fined in order for the "no residue"" re-
quirement of the act to be implement-
ed. Regardless of the arguments for or
a gainst any particular procedure, the
Commissioner maintains that the use
of some procedure that quantitatively
takes into account the carcinogenic
potency of substances in test animals
is far superior to any approach that
fails to take that fact into account.

The modified Mantel-Bryan proce-
dure described in the 1973 proposal
ens labeled excessively conservative
(i.e., too protective of the public
health) by some comments and reck-
lessly liberal (i.e., insufficiently Protec-
tive of the public health) by others.
Those who considered the procedure
too conservative objected to the pro-
posed use of a series of conservative
assumpti ons (shallow-slope dose-re-
sponse relations. low acceptable level
of risk, use of upper 99 percent confi•
deuce limits, etc.) and contended that
any one of these assumptions alone
could' provide adequate public health
protection. Further, these comments
argued that the practical application
of the procedyre had not been demon-
strated, and suggested that it would
prohibit the use of many valuable
compounds.

Persons who considered the Proce-
dure too liberal objected to the pro.
posed use of a lower confidence limit
on the observed slope of the dose-re-
sponse curve. They protested that the
proposed statistical technique for ex-
trapolating dose-response data ob-
tained from animal tests seriously on.

derestimated public risk. The tech-
nique provides a basis for establishing
a dose level where there is no signifi-
cant human risk of cancer, thereby es-
tablishing a criterion for a residue de-
tection method, Specifically, the corn-
Merits contended that if the true dose-
response follows a logistic or linear
distribution, extrapolation with the
slope from a probit transformation
would, seriously underestimate Public
risk, rurther, these comments argued
that the probit transformation leads
to a paradox because strong carcino-
gens are treated less conservatively
than weak ones.

2. Choice of the statistical Procedure.
Most of the comments concerning the
statistical procedure proposed in 1973
favored adoption of the Mantel-Bryan
procedure without the modifications
suggested in the proposal. A smaller
number of comments contended that a
linear extrapolation would be better
than the Mantel-Bryan procedure and
even fewer suggested the logistic or
the angle distributions. Still other
comments suggested that FDA require
a comparative analysis of ani mal car-
cinogenesis data employing all alterna-
tive distributions, and that the small-
est estimate of the "safe" level be used
to define the "no-residue" standard
for a compound. Finally, some com-
ments stated that, although the logis-
tic and angle distributions have been
used in biological sciences, there is no
indication that either one provides ad-
vantages over the probit (Mantel-
Bryan) or the linear distribution, and
that, therefore, neither is appropriate
for regulatory purposes.

Some comments favorin g the
Mantel-Bryan procedure argued that
it has a theoretical rationale that
probably is relevant to the carcinogen-
ic action of chemical agents. A similar
argument was made by some of the
comments favoring linear extrapola-
tion. These comments also contended
that linear extrapolation has the
public health advantage of being the
most conservative of all procedures.

In the period 1973 through 1977, the
Commissioner extensively reviewed
the known procedures that may be
used to derive an operational defini-
tion of the no-residue standards of the
act from animal careinogencsis data.
This review persuaded the Commis-
sioner that the same scientific and
technical limitations are common to
all. Specifically, because the mecha-
nism of chemical carcinogenesis is not
sufficiently understood, none of the
procedures has a full y adequate bio-
logical rationale. All require extrapola-
tion of risk-dose relations from re-
sponses in the observable range to
that segment of the dose-response
curve where the responses are not ob-
servable. Matters are further compli-
cated by the fact that the risk-dose re-

lotions assumed by the various proce-
dures are practically indistinguishable
in the observable range of risk (5 per-
cent to 95 percent incidence) but. di-
verge substantially in their projections
of risks in the unobservable range.

In the 1977 notice, the Commission-
er concluded that the comments failed
to demonstrate that another proce-
dure was superior to that of Mantel
and Bryan and Mantel et al., and the
Commissioner therefore adopted it
with some modifications. Moreover,
the Commissioner concluded that
some aspects of the Mantel-Bryan pro-
cedure offered advantages over the
other statistical procedures. It pro-
vided a means for pooling data from
multiple experiments and from multi-
ple dose levels within a single experi-
ment, and thus Permitted decisions
based on the fullest use of available
data.. Further, the Mantel-Bryan pro-
cedure had a defined mechanism for
handling the spontaneous tumor rate.
To overcome certain limitations of the
Mantel-Bryan procedure, the Commis-
sioner adopted a number of modifica-
tions, which were dlscribed and dis-
cussed in the 1977 notice. The Com-
missioner also concluded that a review
of the decision should be undertaken
in 2 years and any appropriate modifi-
cations in the regulation initiated.

Since publication of the February
1977 notice, rae Commissioner has re-
ceived many additional comments on
the statistical procedure chosen. Sev-
eral suggested that the adopted
Mantel-Bryan procedure is very com-
plicated and requires a sophisticated
computer program for handling and
analyzing data and that such pro-
grams are not widely available. Also, a
comment stated that the procedure
Uses a relatively untried mathematical
theorem and applies it in s fashion for
which it was never intended. Another
comment contended that the Mantel-
Bryan procedure is "disturbing" in
that, for certain sets of data, it is pos-
sible that different answers will be
produced by different starting points
in the computer Interation, i.e., there
may be an infinite number of possible
answers. A comment stated that nei-
ther Mantel paper was Published in a
recognized statistical journal, and.
therefore, that the papers have not
been subjected to proper peer review.
Another comment argued that tile
procedure is based on unwarranted as-
sumptions. Other comments suggested
that the procedure is too lenient. and
several suggested use of the linear pro-
cedure for extrapolation. Finally, an-
other comment recommended the use
of the Hartley-Sielken Procedure (Ref.
59) and contended that this procedure
"has never been challenged."

In light of these comments. the
Commissioner reexamined alternative
statistical procedures for estimating
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test animal exposure levels that corre-
spond tq specified levels of risk. None
of the procedures suggested in the
comments is known to be entirely com-
patible with current knowledge about
chemical carcinogenesis. The proce-
dure chosen must be that best sup-
ported by current science and also
moat protective of the public health.
Of the three general procedures rec-
ommended by the comments or availa-
ble in the literature (the curvilinear
models, linear extrapolation and the
Mantel and Bryan procedure (Refs. 57
through 63)). the Commissioner has
now decided that for purposes of this
regulation, linear extrapolation beet
meets the above criteria:

(1) Of the available procedures, the
linear procedure is least likely to un-
derestimate risk. That is, at the level
of acceptable risk (1 in 1 million over a
lifetime), the maximum permissible
dose of residues calculated by use of
the linear extrapolation is usually
lower than that obtained by the use of
the other procedures.

(2) Linear extrapolation does not re-
quire the use of complicated math-
ematical procedures and can be carried
out without the aid of complex com-
puter programs. The Commissioner
now agrees with those comments sug-
gesting that the Mantel-Bryan proce-
dure Is. for such reasons. unsatisfac-
tory. The curvilinear model of Hartley
and Sielken (1977) and Crump et al.
(1977), like the Mantel-Bryan proce-
dure, have many computational diffi-
culties and require data from several
dose levels.

(3) No arbitrary selection of slope is
required to carry out linear extrapola-
tion. For this reason, the Commission-
er believes that it possesses an oper-
ational advantage over the Mantel-
Bryan procedure; again, the Commis-
sioner agrees with those comments
that pointed out this difficulty in the
previously proposed procedure.

(4) an approach to risk estimation
recently proposed by Cornfield (Ref.
64) has been suggested to the Commis-
sioner. Although Cornfield's approach
may have merit, Its assumptions and
concepts have not yet been sufficient-
ly scrutinized, evaluated, and accepted
for the agency to adopt it at this time,
as illustrated by the recent dicussion
in Science (Ref. 64).

(5) Finally, the Commissioner has
accepted the recommendations con-
tained in a report issued by an expert
scientific corrunittee of the Depart-
ment of Health, Education, and Wel-
fare (Ref. 63) Linear extrapolation was
proposed as the procedure of choice by
the members of this committee.

For the above reasons the Commis-
sioner now proposes to adopt linear
extrapolation for regulating com-
pounds subject to these regulations.
The Commissioner recognizes that al-

ternative procedures may have merit.
Accordingly, comments are solicited
on the property of those alternative
procedures and what is believed to be
their advantages over the proposed
linear procedure. Of particular Inter-
est is the applicability of the curvilin-
ear procedures to an interpretation of
data on time-to-tumor observations.

3. Time-to-trinior and other consider-
ations. Serveral comments contended
that the 1973 proposal was deficient
because it did not address the time-to-
tumor aspects of chemical carcinogen-
sis. Some corainents pointed out that
Albert isnd Altshuler have developed
preliminary statistical relationships
between low levels of carcinogen expo-
sure and time of tumor manifestation
(Ref. 65). These authors maintain that
characterization of carcinogenic po-
tential and potency on the basis of in-
cidence alone is not appropriate be-
cause it ignores the life-shortening as-
pects of careinogenesis. A comment of
the same type -was received in 1977.

The Commissioner generally agrees
with these comments. He recognizes
that he must consider all manifesta-
tions of chemically induced carcino-
genesis, including decreases in latency
times (life-shortening effects). Accord-
ingly, the Commissioner has reviewed
recent scientific publications that at-
tempt to address comprehensively all
manifestations of chemical carcino-
genesis (Refs. 54, 59, and 65). These
publications offer generalized statisti-
cal techniques purportedly suitable for
estimating all types of risks from ex-
perimental animal data. As expected,
they are complex in concept and de-
manding in skills required for use.
Without prejudice toward the techni-
cal and scientific merits of these gen-
eralized techniques, the Commissioner
proposes that the linear technique be
adopted in these regulations. In the
Commissioner's view, this simple-to-
use technique can be adopted to deal
with all manifestations of chemical
carcinogenesis even though it was not
originally elaborated with life-shorten-
ing effects in mind.

Simplicity of use, however, is only
one aspect of the procedure that must
be considered. Other important as-
pects are technical and scientific
merits or deficiencies. Therefore, the
Commissioner invites those interested
and knowledgeable in statistical tech-
niques for risk estimation to consider
and comment on the scientific and
technical merits or deficiencies not
only of the procedure proposed but
those of the curvilinear procedures its
well. The Commissioner will review
comments on the time-to-tumor issue
and will make any appropriate modifi-
cations in the procedure finally
adopted.

One comment in 1973 slated that
"effects produced at higher dose levels

" • are useful for delineating the
mechanism of action, but for any ma-
terial and adverse effect, some dose
revel exists for man or animal below
which adverse effects will not appear."
The comment analyzed in detail the
deficiencies of all statistical extrapo-
nations and stated that, approaches
are available to define a true carcino-
genic no-effect level. It contended that
It is more appropriate to determine a
biologically insignificant level using a
safety factor based on competent sci•
entific judgment. In 1P 77. several com-
ments reiterated the threshold issue
but provided no supporting informa-
tion or justification. Further, one com-
ment has claimed that threshold levels
have been established for 23 chemical
carcinogens, although it provided no
data or information to support this as-
sertion.

The Commissioner disagrees with
the contention that the classical toxi-
cology concepts of the terms "thres-
holds" and "biologically insignificant
levels" are generally applicable to car-
cinogenesis. There is substantial scien-
tific controversy over whether these
concepts apply to irreversible process-
es, such as the chemical induction of
malignant neoplasia. The concepts of
"threshold" and "biologically insignifi-
cant level" derive from short-term tox-
icity experiments. They have no estab-
lished meaning with respect to biologi-
cal processes that require long latent
periods (up to 20 or 30 years) before
the manifestation of lesions.

If it could be shown that there exists
a threshold level for carcinogenic ef-
fects below which no member of the
exposed human population would be
at risk of developing cancer, and if a
method were available to establish
such a level for specific carcinogens,
the Commissioner would seriously con-
sider adopting such a level as the no-
residue standard for this regulation.
There is reason to believe, however,
that the classic toxicological concepts
of "thresholds" and "biologically insig-
nificant levels" may not apply to car-
cinogenesis, and, further, that even if
they do appl y, there is no known
method for establishing them in a
manner that will provide the public
health protection necessary.

It is true that "no effect" levels have
been observed for some carcinogens in
bioassays conducted in experimental
animals, Such observed "no effect"
levels should not, however, be mistak-
en for "thresholds" or for "biologically
insignificant levels." There are several
reasons for t his conclusion.

In the first, place, animal experi-
ments are anted in their power to
detect carcinogenic effects. Most such
bioassays test approximately only 100
animals at each dose level. If no re-
sponse is observed in 100 test animals,
the upper 99 percent confidence limit
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of the response iS approximately 5 per-
cent, Thus- there is a probability that
a dose level producing "no observed
effect" in this type of bioassay actual-
ly produces a response up to 5 percent;
such a response (cancer incidence) can
by no means be considered insignifi-
cant. even for the small test animal
population, let alone for tee entire
human population of the United
Slates, Of course, an observed "no
effect" level in a carcinogenesis bio-
assay may indeed represen t a "true no
effect" level for the test animal popu-
lailon; there is, however, no way to as-
certain which of these two possible in-
terpretations of observed "no effect"
levels is correct.

Even if it were assumed that a "no
observed effect," level derived from a
carcinogenesis bioassay represented a
"biologically insignificant" level for
the test animal population, it is un-
clear how knowledge of such a level
would permit establishment of a
threshold level for an exposed human
Population. Animal studies are per-
formed under carefully controlled con-
ditions that allow as little variation as
possible in the environments of treat-
ed and control groups. The test ani-
mals have a uniform diet, are general-
ly of the same age and state of health,
and are otherwise living under uni-
form conditions. Further, the animals
usually used in experimentation are
genetically homogeneous.

By contrast, the human population
exhibits a broad range of dietary
habits, health status, age, occupation-
al environment and genetic back-
ground: such factors are known to in-
fluence responses to toxic substances.
For this reason, the human population
is expected to exhibit a far broader
range of susceptibilities to carcinogens
than does the small and relatively ho-
mogenous test animal population for
which "no effect" data may be availa-
ble. Some segments of the human pop-
ulation may be less susceptible to the
effects of a carcinogen, and some more
susceptible, than the- test animal
group (Ref. 74). There is no informa-
tion available that permits a quantita-
tive determination of the relative sus-
ceptibilities of test animal and human
populations. Therefore, It is not possi-
ble to devise a "safety factor" that can
be applied to the animal "no effect"
level (even assuming such a level were
biologically insignificant for the test
animal) to arrive at a level that can be
considered safe for the entire human
population. Moreover, if the animal
"no effect" level is biologically signifi-
cant for the test animal population
(and, as has been shown this is not
likely), the use of such a level to
assign a safe level of human !xposure,
even after application of their safety
factor, could lead to dangerously high
levels of risk for humans.

Although the available information
regarding the relative susceptibilities
of test animal and human populations
does not permit a quantitative deter-
mination of relative susceptibility,
there are comparisons of a limited
number of carcinogens (Refs. 66, 67,
and 75). These comparisons only indi-
cate that the lifetime cancer incidence
induced by exposures in man can be
approximated by the lifetime inci-
dence induced by similar exposures in
laboratory animals and that man may
be no more susceptible than the most
sensitive test animals species for
which test data are available.

In addition to the variety of difficul-
ties associated with methods for as-
signing threshold levels, there is con-
siderable uncertainty whether such
threshoulds actually exist, There is,
for example, evidence that cancer can
arise from a single transformed cell
and that this transformation results
from a single exposure and can occur
long after the causative agent has
been removed (Ref. 68).

The question of whether population
thresholds exist for carcinogens is
open for comment, and the Commis-
sioner is willing to accept and take
into consideration evidence that may
develop on this issue. For the present,
however, the Commissioner takes the
position that there is no known
method for establishing thresholds.

The Commissioner's view on this
issue accords with that of an expert
Ad Hoc Committee on the Evaluation
of Low Levels of Environmental
Chemical Carcinogens contained in
their Report to the Surgeon General,
United States Public Health Service,
April 22, 1970. The Report, which was
published in full in "Chemicals and
the Future of Man," Hearings before
the Subcommittee on Executive Reor-
ganization and Government Research
of the Committee on Government Op-
erations, United States Senate, April 6
and 7, 1971, contains the following
conclusion:

It is Impossible to establish any absolutely
safe level of exposure to a carcinogen for
man. The concept of "toxicologically insig-
nificant" levels (as advanced by the Food
Protection Committee of the NAS/NRC in
1969), of dubious merit in any life science,
has absolutely no validity in the field of car-
cinogencsis. . Society must be willing to
accept some finite risk as the price of using
any carcinogenic material in whatever quan-
tity. The best that science can do is to esti-
mate the upper probable limit of that, risk.
For this reason, the concept of safe level for
man, as applied to carcinogenic agents,
should be replaced by that of a socially ac-
ceptable level of risk.

No information developed in the
past 7 to 8 years warrants modification
of this view.

Several comments opposing the pro-
posal suggested that the agency
should maintain flexibility and evalu-

ate the approvability of sponsored
compounds based on assessments of
benfit and risk—in effect offering an-
other approach to establishing the
operational zero for carcinogenic resi-
dues. The Commissioner concludes,
however, that an approach that con-
templates considering the benefits of
use of a sponsored compoutind in de-
fining the no-residue standard is in-
compatible with the anticancer provi-
sions of the act.

It Is the Commissioner's opinion, at
least for new animal drugs, food addi-
tives, and color additives in animal
feed, that it is improper to use risk/
benefit considerations in making deci-
sions about their safe use. The legisla-
tive history of the Food Additives
Amendment of 1958 shows that the
benefits of food additives are not to be
considered in assessing whether they
can be safely used. This position was

-strongly supported by the food indus-
try. The industry feared that FDA
would refuse to approve new, safe ad-
ditives that provided only marginal
benefits to the consumers or marginal
improvements over additives already
on the market (Ref. 69). Further, in
that amendment Congress also added
the flat proscription on the addition of
animal carcinogens to the food supply,
That action provides additional sup-
port for the position that (except for
the very limited role assigned to the
determination of functionality) risk is
the only appropriate consideration in
assessing safety under the food ,addi-
tive provisions of the act, which in
large part governed the use of new
animal drugs intended for use in food-
producing animals from 1958 until the
enactment of the Animal Drug
Amendments in 1968.

As explained in Part I of this pream-
ble, the legislative history of the Drug
Amendments of 1962 shows that the
DES proviso to the Delaney clause was
added only to correct what Congress
perceived to be an inequity in the reg

-ulatory system caused by FDA's appli-
cation of the food additive provisions
to the existing use of DES in cattle.
But there is no basis for concluding
that Congress by that action intended
that an express risk/benefit considera-
tion be added to the procedure for as-
sessing the safety c . substances in-
tended for use foou-producing ani-
mals. Rather. Congress noted that the
protection afforded the public would
remain unchanged despite enactment
of the proviso (see Part I.A.3 of this
preamble).

The Animal Drug Amendments were
enacted in 1968 to consolidate the var-
ious provisions of the act that were
being used to regulate new animal
drugs. The legislative history of that
statute also contains no directive to
FDA that the agency consider benefits
in assessing the safety and approvabil-
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Sty of a new animal drug. In the ab-
sence of explicit Congressional direc-
tion on this point, FDA historically
has considered it inappropriate to bal-
ance the risk of cancer that may be as-
sociated with the use of a sponsored
compound (and assumed by one soci-
etal group) against the benefits that
may be derived from the compound's
use (and accruing to a different soci-
etal group). Recent case law in United
States Courts of Appeals for the 5th
and the District of Columbia Circuit
has addressed different situations (see
American Petroleum Institute v.
OSHA, 581 11.2d 493 (5th Cir. 1978); Pe-
tition for cert. pending No. 1036 (U.S.
1979); Agra Slide 'AI' Dive Corp. v.
CPSC, 569 F. 2d 831 (5th Cir. 1978);
Environmental Defense Fund et at. v.
Environmental Protection Agency, No.
77-1091 (D.C. Cir. Nov. 3, 1978); and
Hercules Inc., et al. v. Environmental
Protection Agency, No. 77-1248 (D.C.
Cir. Nov. 3. 1978).

4. Expression of dose level. Several
comments received before the Febru-
ary notice addressed the adjustments
the Commissioner had proposed to
make in the "safe" level derived from
the experimental animal data in order
to establish an appropriate value for
man. Some comments stated that ad-
justments for differences in food
intake between experimental animals
and man were inappropriate when
dealing with carcinogens. The com-
ments stated that such adjustments
would assume erroneously that ail
toxic materials have the some mode of
action on a body weight basis. They
further suggested expressing the rela-
tionship in terms of concentration in
the feed of the test animals and in the
food of man when the diet in both
cases in consumed adlihitum. not on
an amount-per-body-weight basis.
Other comments argued that the ex-
trapolation of animal data to man
shouid be based on body-surface-area
ratios,.

The notice specified that carcinogen-
icity tests must be conducted with the
test compound's concentration in the
diet of the experimental animals held
constant throughout the study. The
safe or "acceptable" level derived from
extrapolation of test animal • data
would be expressed as a concentration
in the total diet (weight of compound/
weight of total diet) of the animals
and would be directly used as the ac-
ceptable level for the total diet of
man. The Commissioner concluded
that the arguments for conversion
based on surface area ratios or on
intake per unit of body weight have
little basis. The comments provided no
evidence that those concepts are appli-
cable to low-dose chronic exposures.
The concept of surface•area ratios is
based on experience with short-term
high-dose s t udies. Furthermore, mea-

surements of surface area are crude.
Finally, surface area and body weight.
will vary, as will food intake per day.
throughout the chronic study, thus re-
quiring constant adjustments of dose.

Until evidence is compiled demon-
strating that there is a more appropri-
ate means to extrapolate from experi-
mental animal to man for chronic ex-
posure and carcinogenic manifesta-
tion, the Commissioner will assume
that the animal is the integrator
throughout its lifetime of any ob-
served response to a fixed concentra-
tion in the diet. The Commissioner
has thus adopted the direct extrapola-
tion approach (the safe level in pails
per million, parts per billion, etc., of
the diet of the experimental animals
directly applied to the diet of man),
which is appropriately conservative as
well as the most practical of the ap-
proaches considered.

5. Degree of data confidence. The
Commissioner disagrees with com-
ments that characterized the propos-
al's requirement for 99 percent confi-
dence intervals as another in a series
of unnecessarily conservative assump-
tions. Confidence intervals character-
ize the quality of experimental mea-
surement. The Commissioner main-
tains that a high degree of confidence
should be demanded for decisions re-
specting carcinogens. The Commis-
sioner therefore has adopted the 99
percent level of confidence, and the
final regulations. reproposed herein,
require that all calculations based on
experimental observations be made
from or with the 99 percent confi-
dence limits.

6. Slope used ,for extrapolation. Be-
cause the Commissioner is proposing
to adopt the linear model for risk esti-
mation. comments on the slope used
for the extrapolation are now irrele-
vant.

7. Spontaneous tumor rates and data
combination. In the 1973 proposal the
Commissioner recognized certain limit-
ing features common to all extrapola-
tion procedures, including that of
Mantel and Bryan, These limitations
concern the tumor incidence rate in
the control groups of animal bioassays
and the selection or combination of
data from different experiments.

In response to comments, the Com-
missioner adopted in the February
1977 notice the procedure developed
and utilized by Mantel et al. (1975) for
handling spontaneous tumors. This
procedure is an extension of the prin-
ciples first articulated in the appendix
to the 1961 Mantel paper and treats
the rate of spontaneous tumors as an
additional statistical parameter to be
estimated from the data. The linear
procedure in this proposal also treats
spontaneous tumors in control animals
as an additional statistical parameter
to be estimated when two or more

non-zero dose devels are utilized.
When only one non-zero dose level is
used for the linear extrapolation. an
upper confidence limit on the increase
in response of the dosed animals over
the control animals is used. These
methods of handling the data resolve
some of the problems that arise when
attempting to deal with spontaneous
tumor rates.

Two comments in 1977 cautioned
against the requirement for using the
most "sensitive" test animals (I.e., the
strain with the greatest tendency to
develop tumors) as well as the "conser-
vative" Mantel-Bryan procedure. They
contended that thuse two require-
ments are incompatible because the
high spontaneous tumor rate in . the
control animals reduces the number of
animals that can manifest the effects
of the chemical being tested.

The issue of sensitivity or suscepti-
bility of the test animal species is rele-
vant regardless of the statistical model
selected for conducting the extrapola-
tion. The commissioner does not
intend to apply the term "sensitivity"
or "susceptibility" in a way that is det-
rimental to the ability of the bioassay
to detect carcinogenic potential, which
has to be the overriding concern in se-
lecting the test animal species.

In many instances, the male and
female animals of the same strain may
exhibit significantly different re-
sponses to a compound. Also, the re-
sponses of different strains and species
may differ significantly. It is always
desirable to make maximum use of
available information by appropriately
combining different data sets, but pru-
dence must govern the process of se-
lecting and combining data. Combin-
ing different data sets from the same
or different experiments increases the
number of animals used in the analy-
sis and therefore increases the confi-
dence in the results. Yet, in many in•
stances, different data sets contain dif-
ferent types of information. Mantel et
al. discuss the informational aspects of
data combination for pooling data
from different experiments and from
different data sets in the same experi-
ment,. Although the Commissioner
agreed in principle with most of their
conclusions, it was nevertheless antici-
pated that situations would arise
where the evidence in support of com-
bining or not combining data would be
equivocal. Therefore. the Commission-
er concluded that the statistical and
biological evaluation of data will deter-
mine which data sets, if any, will be
appropriate for pooling. Where there
are significant statistical and/or bio-
logical differences in the observed re-
sponses, only subsets of data repre-
senting statistically and biologically
compatible bioassays will be combined
for analysis.
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Further comments on this segment
of the February notice alleged that
the agency's criteria for combining
data are vague, arbitrary, and always
unnecessarily conservative. A com-
ment stated that FDA always com-
bines the data to produce the highest
risk regardless of the rationale for
that combination. Other comments
contended that cancer is a disease of
old age. For this reason, it was argued,
animal tests should be conducted in a
way that- reduces interference in the
relevant observations caused by the
high spontaneous tumor rates expect-
ed in animals of advanced age. It was
also argued that, for the purpose of se-
lecting data for a risk analysis, the
agency should disregard all benign
tumors occurring late in the test ani-
mals' lives.

There are many examples in which
carcinogenic response to a chemical
Insult is limited to a segment of ex-
posed human or animal populations,
e.g.. EL single sex. It is only reasonable,
therefore, that bioassay data be evalu-
ated for the presence of such specific
responses. and that the results of
these analyses determine the ultimate
manner of pooling data. These ulti-
mate analyses are neither arbitrary
nor vague and are based on well-estab-
lished scientific principles. Further,
they do not always lead to the "most
conservative" interpretation of the
data; these analyses attempt to identi-
fy the data base that will result in the
closest approximation of the true risk.
In the Commissioner's opinion, this
process is not regulatory "overkill" by
any means: rather, an examination of
the process shows that each decision
in the process is independent and must
be made on the merits of the data
available. The proposed methods for
combining data are, in each case, rea-
sonable and well accepted, and the end
result of the process is also reasonable
because of the independent nature of
the individual steps. For example, the
regulation stipulates that the appear-
ance of either benign or malignant
tumors or both is evidence of carcino-
genicity. As numerous experts have
noted, both types of tumors will ordi-
narily , be taken into account for the
Purpose of estimating risk as long as
they are dose-related. Both types of
tumors represent a carcinogenic
threat, and neither can properly be ig-
nored (Ref. 12).

The occurrence of tumors late in the
life of test animals is also evidence of
carcinogenicity as long as tumors are
dose-related and occur at a greater
rate in the treated than in the control
animals. The Commissioner has no,
basis to ignore, as one 1977 comment
suggested, the occurrence of benign
tumors that occur late in life.

The Commissioner believes that the
correlation between the type and rate

of occurrence of tumors in the test
animals and in man is poorly known
and that to ignore benign tumors.
merely because they occur late in the
lives of test animals would be impru-
dent.

8, Let'el of risk, The 1973 proposal
suggested that an acceptable level of
risk for test animals, and thus for
man, could be 1 in 100 million over a
lifetime. Many comments argued that
this level of risk was unnecessarily
conservative in li ght of the many
other cumulative, conservative restric-
tions already in the proposed regula-
tions. In the February notice the Com-
missioner concluded that the 1 in 100
million level of risk was unduly limit-
ing without substantial compensation
in terms of public health. Consequent-
IY. the notice established the maxi-
mum risk to be used in the Mantel-
Bryan calculation as 1 in 1 million.
The Commissioner explained the basis
for selecting that level. Although addi-
tional comments on the level of risks
were expressly requested, the Commis-
sioner received only two comments on
this issue. They contended that the
level of risk selected was inconsistent
with the congressional intent in enact-
ing the proviso to the Delaney clause
and was insufficiently protective of
the public health.

Because Congress specified that the
use of carcinogenic animal drugs and
feed additives should leave "no resi-
due" to be found (by methods pre-
scribed by the Secretary) in edible
tissue, it appears that Congress in-
tended that the use of such animal
drugs and -feed additives not signifi-
cantly increase the human risk of
cancer from that use. It is also evident,
however, that Congress intended to
Permit the use of carcinogenic animal
drugs and feed additives if there would
be no significant increase in the
human risk of cancer from that use.
Historically, safety decisions involving
the use of chemicals have been made
with the aid of numerical safety fac-
tors that do not consider the actual
level of risk to the public. Observed
no-effect levels from animal data are
divided by an absolute safety factor to
give a "safe" level for humans. For
carcinogens, the Commissioner has
concluded that it is necessary for the
agency squarely to face the level of
risk associated with a chemical com-
pound's use before the agency will
Permit the use, and it is for that
reason the Commissioner IS proposing
the statistical procedure for assessing
risks prescribed in this document.

In the Commissioner's opinion, the
acceptable risk level should (1) not sig

-nificantly increase the human cancer
risk and (2), subject to that constaint,
be as high as possible in order to
Permit the use of carcinogenic animal
drugs and food additives as decreed by

Congress. For the following reasons
the Commissioner believes that a risk -
level of 1 !n 1 million over a lifetime
meets these criteria better than does
any other that would differ signifi-
cantly from it:

(a) The risk level of 1 in 1 million is
an increased risk over the entire life-
time of a human being.

(b) The upper 99.percent limit on
the response data is used throughout
the procedure, and the extrapolation
procedure is conservative by nature.
For these reasons. the maximum con-
centration of residues of carcinogenic
concern that will go undetected hi
edible tissues is expected to increase
the lifetime risk of excess cancer in
humans by less than 1 in 1 million.

(c) This 1 in 1 million lifetime risk is
expected only if the maximum concen-
tration of residues potentially unde-
tected in edible tissues is consumed
every day over a lifetime. Because
there is little likelihood that these res-
idues will be so consumed by humans,
the actual risk is likely to be lower
than 1 in 1 million.

(d) The use of the procedures ex-
plained in the proposed regulations
for deriving a concentration of resi-
dues that may go undetected in edible
tissues rests on the assumption that
the only risk to the exposed human
Population is that from residues of the-
sponsored compound. Other causes of
disease or death are not considered.
Because the population is constantly
at risk from a wide range of factors,
any increment of risk associated with
residues subject to this proposed regu-
lation Ls in comparison with other
risks, likely to be vanishingly small.

(e) Several other prudent procedures
apply to the derivation of the concen-
tration of residues that will be permit-
ted to go undetected (see section V.D.
of this preamble below). For these and
the above reasons the most. likely
human risk is expected to be less than
1 in 1 million.

(f) Once the level of risk is as low as
1 in 1 million, any further reduction in
the level would not significantly in-
crease human protection from cancer.

(g) An increase in the level of risk to
1 in 10,000 might significantly increase
human risk. It is difficult to choose be-
tween 1 in 1 million and 1 in 10,000
but the agency chose the more conser-
vative number in the general interest
of protecting human health.

Furthermore, considerable discus-
sion of the issue of acceptable level of
risk has taken place recently (Refs. 55.
70, 71, 72, and 73), suggestions for the
acceptable level of risk range from 1 in
20,000 per lifetime to -1 in 100 million.
In addition to protecting the public
health arid satisfying the congression-
al directive, the Commissioner believes
the selected level of risk should be
consistent with acceptable levels of
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risk for other materials that are con-
sidered safe, and should prevent any
false sense of security in the calcula-
tions. After reviewing data on accept-
able levels of risk and knowing the
limitations on the procedures, the
Commissioner has concluded that a
level of risk of 1 in 1 million over a
lifetime satisifles all of these criteria.

The Commissioner notes that for a
few carcinogens, some limited com-
parisons have been made between
risks estimated from animal experi-
ments and those caluclated from
human epidemiology studies (Ref. 66,
67, and 75). The tentative conclusion
from these comparisons is that the
lifetime cancer incidence induced by
chronic exposures in man can be ap-
proximated by the lifetime incidence
induced by similar exposures in labo-
ratory animals. For this reason, the
various conservative procedures and
assumptions attached to the establish-
ment of the permissible concentra-
tions of potentially undetected car-
cinogenic residues should compensate
for the possibility that for some car-
cinogens humans in general or some
numerically significant groups of
humans are more sensitive than test
animals. Likewise, compensation must
be made for the possibility of additive
and multiplicative effects among the
many carcinogens to which people are
exposed daily. It is impossible to
supply a quantitative estimate of the
degree of compensation that results
from the application of the various
prudent procedures and assumptions.
For these reasons the Commissioner
has exercised caution by proposing an
acceptable level of risk as low as 1 In 1
million.

In summary, the Commissioner has
concluded that a risk level of 1 in 1
million over a lifetime imposes no ad-
ditional risk of cancer to the public. A
lower risk would not Significantly in-
crease the public health protection,
but would probably proscribe the use
of most animal drugs or feed additives.
A risk level significantly higher than 1
in 1 million, for example 1 in 10,000,
might present a significant additional
risk of cancer to the public.

O. DERIVATION OF THE LEVEL OF TOTAL
RESIDUES OF CARCINOGENIC CONCERN
THAT CAN BE TAKEN AS SATISFYING THE
NO-RESIDUE REQUIREMENT OF THE ACT.

As explained previously, a potential
residue level corresponding to a life-
time risk of 1 in 1 million in test ahi-
mais (i.e., the safe level derived from a
statistical extrapolation procedure)
can be considered the level that repre-
sents no significant carcinogenic
burden in the total diet of man. This
level was assigned the symbol "S." in
the February 1977 notice, and ex-
pressed as a fraction in the total diet
of the test animals, i.e., parts per bil-

lion, parts per trillion. The Commis-
sioner concluded that it is the poten-
tial undetected residue level that is
safe in the total diet of man.

In some cases, residues in addition to
the sponsored compound itself will
have been selected for carcinogenicity
testing. In these instances, safe or ac-
ceptable levels will be derived for each
of the compounds that has undergone
testing. The compound exhibiting the
lowest value for the safe level is the
most potent carcinogen of those tested
and poses the greatest potential car-
cinogenic threat among the residues.
The Commissioner assumes that the
smallest value of the safe levels of all
the carcinogenic compounds tested
represents the acceptable, total poten-
tial carcinogenic burden to man that
may result from the administration of
a sponsored compound to food-produc-
ing animals. This smallest value is as-
signed the symbol S.. Because tested
residues other than the one selected
for S. may have exhibited carcinogenic
properties (although less potent) and
still other, untested residues may rep-
resent carcinogenic risks, the sum of
the levels of all of the residues must
be less than S. to ensure that any un-
detected residues do not present a sig-
nificant risk of cancer to humans. Po-
tential residues in the total human
diet cannot exceed S. if that diet is to
bear no significant carcinogenic risk to
man as a result of the residues. The
only residues that can be excluded
from the sum or residue levels are
those that have been unambiguously
shown to be noncarcinogenic in ac-
cordance with the principles described
earlier.

One comment stated that the Com-
missioner failed to provide a mecha-
nism to ensure that the total residue
(S,) will be accurately measured in
edible tissues.

The comment has misunderstood
the construct of the regulations. The
S. value is a projected acceptable total
level of residue that is determined by
calculations using bioassay (toxicol-
ogy) data; it is not determined by to-
tally individual analytical measure-
ments. Therefore. the appropriate
tasks with regard to safety are (1) de-
termining the time when the total res-
idues in edible tissue of target animals
have depleted to S,, and below, and (2)
selecting a suitable marker compound
to monitor total residues, The determi-
nation of the expected time of the de-
pletion of the total residues to S. will
be made in the second metabolism
study, which is described in section VI
below in tills preamble. The second
metabolism s t udy will normally be
conducted with radiotracer techniques
that permit identification of a msrker
residue and target tissue. The regula-
tory assay will be used to monitor
whether tile total residue has depleted

to S. The accuracy and precision of
these techniques is well recognized
and accepted.

E. CORRECTIONS FOR FOOD INTAKE

Several comments on the original
proposal argued for, and others op-
posed, further adjustments based on
patterns of food consumption. Some
comments contended that the "safe"
level of Mantel and Bryan in the
animal diet should be directly applied
as the tipper allowable limit in man's
diet and in any component food in the
human diet. These comments argued
that this limit should not be raised by
considering the intermittency of con-
sumption of particular foods or the
proportion of the total diet represent-
ed by an individual food. They sug-
gested that individuals who consume
above average amounts of food would
be exposed to above average, and thus
possible harmful, levels of residues.
Further, these comments contended
that the act does not distinguish be-
tween the people who consume aver-
age diets and people who consume
above average quantities of certain
foods; the two groups are entitled to
equal protection. They argued that ad-
justments for exposure frequency
based on food consumption patterns
assume that continuous long-term ex-
posure to a carcinogen precedes the
development of cancer.

Many other comments urged that
adjustments be made based on the
proportion of the specific food in the
total diet and the frequency of expo-
sure. These comments generally fa-
vored the use of food consumption
data, so that the degree of conserva-
tism would be more uniformly applied
and would take into account the rela-
tionship of the particular food to the
total diet.

The Commissioner disagreed with
the contention that no adjustments
should be made for factors of expo-
sure. Section 512(d)(2)(A) of the act
requires the Commissio • er to consider
the probable consumption of a drug
and of any substance formed in or on
food because of its uSe. All drugs, in-
cluding carcinogens, are subject to the
general safety provisions of tile act.
Consideration of the formation of
chemical residues on food is necessary
whether the drug is a carcinogen or a
chemical toxicant of another type.
There is no legal, scientific, or policy
basis for concluding otherwise. The
no•resiciue standard of the act has
been defined as satisfied when the
sum of the levels of all potential unde-
tected residues of the sponsored corn-
pond (excluding only those that have
been found to be noncarcinogenic)
would not exceed S. in the total diet of
man. Because products derived from
food-producing animals do not consti-
tute the total human diet. it is appro-
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priate that So be corrected for prob-
able human consumption of specific
tissues. The Commissioner agreed,
however, that any adjustments must
be conservative to assure that all seg-
ments of the population are protected.

Muscle tissue and eggs can be consid-
ered, conservatively. to each constitute
one-third of the Iota) daily human
diet. Because milk can constitute the
total daily diet of sonic hide. Willits
(e,g., infants). the Commissioner con-
cluded that no adjustment for this
commodity is appropriate. Adjust-
ments for frequency of exposure for
tissues other than muscle, milk, or
eggs. (i.e., kidney, liver, etc.) will be
considered when data are available
that permit the Commissioner to con-
clude that the average daily intake of
residues will not exceed So.

TheFebruary 1977 notice used the
symbol "S„," to represent the level of
total residues of carcinogenic concern
that can be operationally defined as
satisfying the no-residue requirement
of the act for specific tissues. The
Sm value represents the level of resi-
dues that is acceptable for specific
classes of edible products that consti-
tute finite percentages of the total
diet. Because milk may constitute the
entire diet of an-infant, the Se, value is
its Se value. But because muscle tissue
constitutes one-third of the diet, the
Se value is 3 times the 5a value of the
compound.

One comment on this section of the
regulations said that the Commission-
er was opening an avenue to permit as
much as 20 times the S. value In
muscle tissue. This is emphatically not
the case. The comment failed to recog-
nise that the regulation establishes
specific dietary conversion factors for
muscle tissue, eggs, and milk Oa, t-5, 1,
respectively), and conversions will be
permitted for other tissues only when
there are data to ensure that the So
will not be exceeded in the total diet.

One comment raised a question
about the quality of data used to es-
tablish the dietary factors for the
major tissues, but the Commissioner
concludes that the factors are correct.
Although there are indications that
the American diet has changed consid-
erably in some areas in the past few
years (e.g., the consumption of fabri-
cated foods), there is no evidence that
the consumption of muscle tissue.
milk, and eggs, which serve as the
basis for the basic dietary factors, has
changed.

F. OTHER POSSIBLE ADJUSTMENTS

Several 1973 comments urged that.
the regulation not provide for adjust-
ments for the degradation of residues
in food under normal conditions of
storage and cooking. Other suggested-
that this data should not be rcquired,
but should be taken into account M ien

available. Still other comments ex-
pressed the fear that this data would
be used to dilute the conservative
intent of the regulation; they argued
that the term "normal condition of
storage and cooking" would be diffi-
cult to define, and it might reduce pro-
tection in situations %%here actual stor-
age and food preparation practices did
not approximate experimental condi-
tions. Finally, some comments suggest-
ed that these studies br required only
when there is reason to believe that
the information would assist in pro-
tecting public health.

One comment on the February 1977
notice averred that the agency pro:
posed to permit food with illegal resi-
dues to be marketed on the theory
that violative levels of residues would
"dissolve" before • the food could be
consumed.

The Commissioner agreed that the
criteria appropriate to these studies
were not defined. and he deleted the
references to postslaughter residue
degradation studies from the February
1977 notice. When there is reason to
believe that storage conditions or food
preparation methods might lead to the
formation of potentially toxic residue
products, however, the Commissioner
will require appropriate special investi-
gations. Petitioners are encouraged to
explore the postslaughter stability of
residues. Experience has shown that
residue stability can be a complicating
factor in studies for validating assays
for dosed tissues. The Commissioner
encourages research in this area; but
until appropriate information can be
reliably incorportated into food safety
decisions, these data will not be used
to liberalize the regulatory require-
ments.

G. OTHER POSSIBLE SAFETY FACTORS

Originally, the Commissioner pro-
posed that the calculated does be
modified to account conservatively for
drug use patterns, e.g., the administra-
tion of the drug in the treatment of
diseased animals. Comments stated
that disease incidence does not occur
randomly within a geographic area or
within specific animal groups. Al-
though a disease may have an overall
incidence of only 10 *percent, the af-
fected group may be located in a single
area. Therefore, the Commissioner
was unable to conclude that evidence
exists, or other safety factors are
available, to permit the agency to cal-
culate the effect of such drug usage,
and this provision was deleted. No
Inter comments have been received on
this point.

VI. METABOLIC STUDY To SELECT
MARKER RESIDUE AND TARGET TISSUE

A. THE CONCEPT

Before the use of a sponsored com-
pound can be approved, the Commis-
Monet must determine that a practical
and reliable assay is available to meas-
ure carcinogenic residues at the level
which discriminates safe from unsafe
food, i.e,. the assay must be capable of
determining When S,,, is exceeded in
each edible tissue. One approach to
this problem would be to require
assays that can be used to measure
every residue in each of the various
edible tissues. Because the number of
residues in edible tissues and the
number of tissues can sometimes be
large, it is unlikely that such an ap-
proach would be practical. There is an-
other far more practicable approach,
which sacrifices no principle of safety.
This alternative approach centers on
the concepts of a marker residue and a
target tissue.

A market residue is a residue whose
level in a particular tissue is in a
known relationship to the level of the
total residue of carcinogenic concern
in all edible tissues and which, there-
fore, can be taken as a measure of the
total residue of interest in he target
animal. Once a marker residue is se-
lected and its quantitative relationship
to the total residue is neterrnined, it is
possible to calculate a level, for pur-
poses of these regulations, Rm, which
is that level of the marker residue that
must not be exceeded In a selected
tissue (the target tissue) if the total
residue of carcinogenic concern in the
edible tissues of the target animal is
not to exceed Sm. The marker residue
can be the sponsored compound or any
of its metabolitos. or a combination of
residues for which a common assay
can be developed.

The target tissue is that tissue in
which the absence of the marker resi-
due at rem or above can be taken as
confirmation that the safe residue
level, Sm, is not exceeded in any of the
edible tissues. When a marker residue
and a target tissue are selected, a prac-
ticable assay must be developed that
can reliably measure the marker resi-
due in the target tissue at levels at
least as low as Rm, and conditions of
use of the sponsored compound must
be established that assure that, in
practice, the potential marker residue
level in the target tissue does not
exceed Rm.

When it is determined, using an
assay demonstrated to be capable of
reliably measuring the marker residue
in the target tissue at levels at least as
low as Rm, that there is no such resi-
due at levels at or above R m, it. can be
concluded that the no-residue stand-
ard of the act has been satisfied for all
edible tissues in the animal under ex-
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andnation. Conversely. if the marker
residue is found in target tissue at
levels equal to or greater than Rm, all
edible tissues must be considered
unsafe for hurnan consumption.

9. APPLICATION: DATA COLLECTION AND
CALCULATION OF En,

1. Marker residue. Application of the
concepts of marker residue and target
tissue requires an experimental deter-
mination of the quantitative relation-
ships of residues that might serve as
marker residues (including any that
have definitely been shown to be non-
carcinogenic, because theoretically one
of these might be selected as marker
residue) to the total residue in each of
the various edible tissues that might
serve as target tissues. Further, be-
cause these relationships change with
time, the levels of potential marker
residues in the potential target tissues
must be measured over time, and
tissue concentration-time profiles
must be constructed. These depletion
profiles will be derived from measure-
ments made in target animal tissues
eiter cessation of exposure to the
sponsored compound. Finally, because
the results of carcinogenicity testing
have been used to set limits for total
potential undetected residues in each
of the individual edible tissues, the de-
pletion profiles must include measure-
ments of the total residue in each po-
tential target tissue to levels at least
as low as the Ss appropriate to the
tissue. Also, depletion profiles for one
or more potential marker residues
must be constructed and include mea-
surements of levels of residues corre-
sponding to the times when the total
residue has reached S„, (Plates I and H
set forth in proposed §500.89).

Part III of this preamble describes
the requirements for the study of the
metabolic fate of a sponsored com-
pound in target animals. Although the
purpose of this earlier metabolic study
is to provide information for selecting
residues for carcinogenicity testing,
the same principles and requirements
are applicable here and must be fol-
lowed in acquiring the information
necessary to construct depletion pro-
files. However, to meet the depletion
prnfile requirements prescribed by the
regulations, a second metabolic study
of the sponsored compound in the
target animals may be necessary. This
second and possibly more refined
study may require using a larger
number of animals. It will be neces-
sary to determine the total number
and the quantities of residues at sever-
al appropriate times, starting immedi-
ately after cessation of exposure and
continuing until the residues in each
of the potential target tissues have
reached a level corresponding en a
total residue level of the appropriate
Ss, for that tissue. If the initial meta-

bolic study is done in a manner ade-
quate to select a marker residue and a
target tissue, of course, it need not be
repeated.

Selection of a marker residue will be
based on examination of depletion
profiles. Generally, there will be a
time at which the sum of the levels of
the individual residues of carcinogenic
concern will fall below the S„, appro-
priate to the tissue under examina-
tion, Residues that are potential mark-
ers will be present at a known concen-
tration (R.) at this same time (Plate
I), and in a definite (although perhaps
rapidly changing) quantitative rela-
tionship to the total residue (Plate II).

With the quantitative relationships
established, it will be possible to select
one of the residues as a marker. Ordi-
narily, the residue selected will have
the following characteristics: (I) It will
represent at least 10 percent, and usu-
ally more, of the total residue burden
at the time the total residue was de-
pleted to Sm; (ii) it will be stable, easily
isolated and characterized, and suscep•
tible to manipulation for assay devel-
opment and implementation; and (iii)
it will be undergoing relatively rapid
change in concentration at the time
the total residue burden is at or near
Sm (i.e., a change in its concentration
will be a sensitive indicator of the time
when the total residue burden has de-
pleted below S.). Although other con-
siderations may enter into the selec-
tion of a marker residue, these three
will ordinarily be most important.

There may be instances in which no
single residue can adequately fulfill
the requirements a marker residue
must meet. In such instances, it may
be necessary to select some combina-
tion of residues which, taken together,
can represent the total residue burden.
It should be noted that a marker resi-
due can be a compound which is not a
carcinogen, but is an unambiguous in-
dicator, in the manner already de:
scribed, of the presence or absence of
carcinogenic residues.

2. Target tissue. Selecting a target
tissue requires a comparison of the de-
pletion profiles for each of the edible
tissues (Plate I set forth in proposed
§ 500,89). A target tissue will be select-
ed on the basis of assurance that the
absence of the market residue at or
above R. means that carcinogenic resi-
dues are absent from the tissue that
requires the longest time to achieve its
8s, and thus that the entire animal is
free of carcinogenic residues,

When a compound is to be used in
milk- or egg-producing animals, milk
and eggs will be target tissues in addi-
tion to one tissue selected as the
target tissue to represent the deple-
tion of residues in all of the edible car-
cass. In these cases, it may be neces-
sary to select a marker residue for
milk or eggs that is different from the

marker residue selected for the target
tissue representing the edible carcass.

3. Calculation of Rm. The Rs for a
marker residue is the level of that
marker residue which is present in the
target tissue at the time, T,, when the
sum of the levels of the residues in the
tissue that requires the longest time to
achieve its Ss (excluding any residues
that have definitely been shown to be
noncarcinogenic) is equal to Ss for
that tissue. The depletion profiles will
be used to select R m (Plate II set forth
in proposed § 500.89).

For example, assume (I) that liver is
the target tissue of animal drug, P, in-
tended for use in cattle; (ii) that the
only residues of P are the parent com-
pound, P, and a metabolite, P10104111 ) that

is 3; (iv) that S„, for the sponsored
compound is 29 parts per billion; and
(v) that the following is a Chart of the
depletion profile of the drug.

Total
Time	 residue P	 P,

burden

0 	 100.00 75.0 25.0
85.4 41.8 21.8

....... 42.0 25.3 17.3
3 	  	 29.0 15.0 19.0
4 	 21.0 9.0 12.0
5. 15.0 5.0 10.0

In this case, before the drug can be
approved for use, the petitioner must
develop an assay that will satisfy the
evaluation criteria in liver for either P
at least as low as 15 parts per billion or

at least as low as 14 parts per bil-
lion. Because P is depleting faster
than Ps when the total residue burden
Is 29 parts per billion, P may be the
preferred compound to select as the
market residue because it provides a
more sensitive assessment of when the
total residue burden reaches 29 parts
per billion (Ss). Another exam ple is
provided in Plate II in proposed
§ 500.89.

Comments on the marker residue-
target tissue segment of the regula-
tions posed questions about the defini-
tion of terms and the implementation
of procedures. One comment request-
ed that the Commissioner add a table
of definitions for the entire subpart,
and it suggested that the agency coin
a new term for the "marker residues."
Another comment questioned whether
the studies required to identify the
marker residue and target tissue are
truly "metabolism" studies. The Feb-
ruary 1977 notice stated that the Com-
missioner would select the target
tissue and marker residue, and one
comment suggested that they be se-
lected by the petitioner, who has a
better knowledge of both the spon-
sored compound and of the availabil-
ity of technology to develop assays for
metabolities. Another comment ques-
tioned whether the agency is request-
ing sufficient information on edible
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tissues to permit a determination of a
marker residue or target tissue. It also
questioned why the most slowly de-
pleting tissue is not always the target
tissue. It further' requested that the
target tissue concept be clarified when
a target animal is used for milk or egg
production.

The terms "marker residue" and
"target tissue" are defined in proposed
§500.83, and their meanings will be
codified by the final regulations. For
clarity, a new section is added to
define all new terms for the subpart.
The term "metabolic study" has been
used by FDA to describe the types of
studies called for by the regulations
for many years. The Commissioner
disagrees that the term is inappropri-
ate.

The Commissioner agrees that the
petitioner for a sponsored compound
has a role in selecting the marker resi-
due and target tissue. Under current
agency procedures. the selections are
made with the opportunity for partici-
pation by the petitioner, and thus the
petitioner's knowledge and proponent
status are recognized. Because the•
agency must make the decision on
whether the sponsored compound can
be safely used, however, it must
remain the ultimate decisionrnaker.

The regulations require petitioners
to determine the tissue depletion pro-
files for residues, and for a sponsored
compound a considerable part of this
information will already have been
gathered by the initial metabolism
study. (See section III of the pream-
ble.) The Commissioner concludes
that it is appropriate to select the
target tissue from among tissues likely
to become storage depots or to be in-
volved in metabolism and excretion of
the sponsored compound. Routinely
examining other more specialized tis-
sues in great detail will yield little ad-
ditional useful information. Material
balance calculations will be used as
necessary to determine whether other
tissues are potential storage depots
and therefore may be target tissues.

The criteria for selecting the marker
residue and target tissue are such
that, when the marker residue concen-
tration passes through its R. in the
target tissue, all other residues in the
tissues, including the most slowly de-
pleting tissues, will have passed
through their Rm . Therefore, the most
slowly depleting tissue need not be the
target tissue.

Finally, the Commissioner explained
in the February notice that for milk-
and egg-producing animals, it is neces-
sary to have a target tissue in addition
to the milk or eggs. To clarify this
matter, the Commissioner added this
requirement to the regulations,

WI. SPONSORED COMPOUNDS AFFECTING
POOLS or CARCINOGENIC OR POTEN-
TIALLY CARCINOGENIC SUBSTANCES EN-
DOGENOUS To TARGET ANIMALS

A, APPLICABILITY OF NO-RESIDUE
REQUIREMENT

The act requires that in making food
safety decisions, the Commissioner
take into account all substances
formed in or on food by the adminis-
tration of sponsored compounds to
food-producing animals. It is well rec-
ognized that: (i) Several substances en-
dogenous to food-producing animals
are suspect or proven carcinogens
(Ref. 64); (ii) in any given animal spe-
cies or breed, the size of pools of such
endogenous substances may vary
widely and are affected by such fac-
tors as sex, age, lactation, state of
estrus, pregnancy, and geographic lo-
cation; and (111) humans have had sus-
tained exposure to such endogenous
substances for centuries. Whether
normal levels of human exposure to
these substances are responsible for
human carcinogenesis is unknown, but
using drugs that can cause an increase
in human exposure to these com-
pounds has the potential of increasing
the risk of human carcinogenesis.
Under the act, therefore, the use of
such drugs must be controlled.

In dealing with potentially carcino-
genic endogenous compounds, the
1973 proposal declared that the intent
of the no-residue requirement of the
act is the maintenance of the normal
human dietary content. Thus, the Feb-
ruary 1977 notice required the deter-
mination of the effects of sponsored
compounds on the normal background
levels of potentially carcinogenic en-
dogenous compounds. If a compound
is found to increase these levels, condi-
tions of use are to be established so
that normal background levels are not
exceeded in the animal when the
animal is slaughtered. The notice also
required development of practical
assays for measuring levels of endog-
enous compounds.

Several comments on this segment
, of the 1973 proposal expressed • con-
cern over the meaning of the term
"endogenous compounds" and ques-
tioned how these compounds are to be
distinguished from "exogenous com-
pounds." Others questioned whether
the former term includes chemical de-
rivatives (estradiol benzoate) of bona
fide endogenous compounds (estradiol)
or essential nutrients (some amino
acids, minerals, vitamins). Comments
also expressed doubt about the distinc-
tion between endogenous and exoge-
nous compounds when the adminis-
tered compound can be metabolized to
residues of both classes. Some com-
ments also argued that all externally
administered compounds should be

considered exogenous, as the • true
meaning of the term implies.

Other comments suggested that en-
dogenous substances of interest be
subjected to toxicological testing and
tolerances be set if such substances
are found to be not carcinogenic. Some
doubted that available technology
could meet the proposed requirements.
They contended that the terms
"normal conditions of use" and
"normal background levels of endog-
enous compounds" would be either ex-
tremely difficult or impossible to
define. While recognizing the difficul-
ty of the task, the Commissioner con-
cluded that administered compounds
that increase the naturally occurring
level of potentially carcinogenic en-
dogenous compounds present special
problems of control, which the pro-
posed regulations had to address and
resolve.

As the Commissioner explained in
the February 1977 notice, an endog

-enous compound is any compound
that is metabolically produced by and
is present in untreated target animals.
Any sponsored compound which, when
administered to a target animal, is
found to increase the normal back-
ground levels of a potentially carcino-
genic endogenous compound is subject
to these proposed regulations, regard-
less of how the increase is brought
about. For instance, estradiol benzo-
ate, which by the above definition
clearly is not art endogenous com-
pound, is metabolically converted to
the endogenous compound estradiol
and may thus cause an increase in
normal background levels of that sub-
stance. Estradiol may itself be admin-
istered and possibly cause target
animal pools of estradiol to increase
above background. Finally, a spon-
sored compound may indirectly cause
an increase in tissue levels of estradiol
by affecting any number of hormonal
regulatory systems in the target ani-
mals.

Although in each of the above-cited
cases the cause olf the increases in
normal background levels of estradiol
is different, the result is the same.
And it is the result that must be moni-
tored and controlled. It is thus of little
use to distinguish between "endog-
enous" and "exogenous" administered
compounds. Rather, it is useful only to
distinguish between administered com-
pounds that can cause changes in
normal background levels of potential-
ly carcinogenic endogenous com-
pounds and those administered com-
pounds that do not affect such levels.

Essential nutrients are not included
in the definition of the classes of com-
pounds that will be regulated by these
proposed regulations. In a strict sense,
essential nutrients are not endog-
enous. Although present in the tissues
of animals and required for growth
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and health, they are not produced by
the animals and must be supplied
from external sources. These features
place essential nutrients in a distinct
class of "required exogenous corn-
pounds,". which must continue to be
re gulated in a unique manner. Deter-
mination of the allowable use of essen-
tial nutrients must reflect the target
animals' nutritional requirements.
When used according to label direc-
tions, supplements of essential nutri-
ents that Present carcinogenic risks
should restore, but must not exceed.
the essential nutrient levels found in
natural foods adequately sustaining
normal growth of healthy animals.
Furthermore, the levels of such essen-
tial animal nutrients found in human
food derived from animals with diets
supplemented with essential nutrients
must not exceed the levels in food de-
rived from normal healthy animals fed
a nutritionally adequate natural diet.

B. GENERAL PROCEDURES

If available information shows that
a sponsored compound might affect
pools of potentially carcinogenic en-
dogenous substances above the level
considered to be safe under the crite-
ria of these proposed regulations, the
petitioner would be required to investi-
gate whether such effects occur under
the conditions of the compound's pro-
posed use.

The Commissioner proposes the fol-
lowing requirements: (i) Establishment
of normal background levels (or
"norm") of the endogenous compound
of carcinogenic concern in the target
animals; (II) determination of the ef-
fects of the sponsored compound on
the norm; (iii) establishment of safe'
conditions of use of the sponsored
compound by demonstrating how the
compound can be used in a way that
ensures that the norm is restored in
the target animals before slaughter;
and (iv) development and validation of
a practical assay to measure the en-
dogenous compound at levels specified
by the norm. The proposed regula-
tions specify how each of these steps is
to be accomplished.

C. SpECIVIC STEPS REQUIRED

The petitioner would first be re-
quired to determine experimentally
the normal background levels, or
norms, of the potentia:ly carcinogenic
endogenous compounds of concern in
untreated target anirn: s. A norm
must be specific for Us untreated
target animals. The petitierier would
provide the norm in the form of a cu-
mulative frequency distribution of the
observed levels of the endogenous
compound. This curve must also in-
clude 99 percent confidence limits
(Plate III appearing in proposed
§500.80).

The median and shape of the fre-
quency distribution must be known so
that shifts in the norm can be meas-
ured. For this reason, the assay used
to determine a norm must yield values
for the endogenous compound differ-
ent from zero for at least two-thirds of
the untreated target animals. This
latter requirement is a compromise be-
tween the need to determine the fre-
quency distribution with a high degree
of reliability and at the same time to
recognize the difficulties thay may be
encountered in measuring levels at the
lower end of the norm.

The petitioner would then deter-
mine the effects of the sponsored com-
pound on the norm and provide data
on the postexposure decay of any ob-
served increases in the norm, The
norm is considered restored when the
distribution of values for the endog-
enous substance of concern observed
in a group of treated animals is, with
99 percent confidence, the same as the
norm.

The norm, as defined. takes into ac-
count those variables that affect back-
ground levels. The proposed regula-
tions thus resolve the difficulties
raised by 1973 comments suggesting
that "normal background levels"
Would be difficult to define.

D. ENDOGENOUS MARKER RESIDUE:
CALCULATION op R,,,

If the norm of an endogenous sub-
stance of carcinogenic concern can be
increased by the administration of a
sponsored compound, the endogenous
substance can become an endogenous
marker residue, Le., its presence above
certain levels can be considered an in-
dicator of potentially carcinogenic res-
idues in food. Approval of the use of
such a sponsored compound is contin-
gent upon the petitioner's furnishing
of data demonstrating that the norms
are restored in the target animals
before slaughter, and upon the avail-
ability of a practical assay that can re-
liably measure the endogenous marker
residue in target animals. This regula-
tory assay must be capable of measur-
ing the marker residue at the level,
Rs, corresponding to the 33c1 percen-
tile of the norm (Plate III set forth in
proposed § 500.89).

The Rs for an endogenous marker
residue derives from a conceptual ap-
proach entirely different from that
used for the derivation of an It s for an
exogenous marker residue. To monitor
shifts in the norm, the Commissioner
must be able to measure the median
and to determine the shape of the dis-
tribution. An assay capable of measur-
ing the 33d percentile of the norm pro-
vides the analytical capability neces-
sary to determine whether the norm
has been shifted by administering the
sponsored compound to the target ani-
mals because it permits measuring

two-thirds of the points on the distri-
bution curve. The same assay evalua-
tion criteria apply to endogenous com-
pounds as to other compounds covered
by these proposed regulations.

Accordingly, the commissioner in
the February 1977 notice revised the
provisions which, as proposed, would
have originally established the lowest
limit of reliable measurement at the
99th percentile of the norm. As the
comments noted, as assay that can
measure only the upper 99th percen-
tile would not be able to detect any
shifts in the norm, which is its prima-
ry function. The proposed regulations
require an assay capable of a lowest
limit of reliable measurement of the
33d percentile of the norm, which will
readily detect any shifts in the median
or mean of the norm. Determination
of compliance depends on a regulatory
system that monitors shifts in the
norms and not levels of endogenous
substances in individual animals.

E. ALTERNATIVE PROCEDURE

Earlier comments contended that an
alternative to the foregoing procedure
should be available for regulating en-
dogenous substances. It was suggested
that a tolerance for an endogenous
compound can be established at levels
above the norm, provided that appro-
priate toxicity testing on the com-
pound is carried out and a safe level
can be established in accordance with
sections IV through VI of this pream-
ble and proposed §§ 500.84 through
50090.

Separate mechanisms with distinctly
different rationales have been devel-
oped to measure compliance with the
no-residue standard of the act for en-
dogenous and exogenous compounds.
As noted earlier, for exogenous com-
pounds, the regulations would require
development of an assay with a lowest
limit of reliable measurement at or
below the level needed to ensure that
any undetected residues pose essen-
tially no increased risk of cancer in
the population. On the other hand,
the method for measuring compliance
with the no-residue standard for an
endogenous substance is based on the
norm.

In the absence of toxicology data of
the type needed to determine a safe
level for exogenous compounds, de-
scribed in section V of this preamble,
the Commissioner maintains that re-
storing the norm is the only way to
ensure the absence of unaccepatbie
risks resulting from the use of com-
pounds that may increase pools of po-
tentially carcinogenic endogenous sub-
stances. If the toxicology data are
available, however, and are suitable
for extrapolation by the procedures
described in section V of this pream-
ble, the Commissioner will permit a
shift In the norm equal to the incre-
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merit shown to produce a lifetime
cancer risk no greater than 1 in 1 mil-
lion.

The 1977 notice announced that the
Commissioner was receptive to sugges-
tions for other alternative mechanisms
of control. Two comments argued that
the Commissioner has no authority to
regulate increases in potential ly car-
cinogenic endogenous substances that
occur "indirectly" from the adminis-
tration of the sponsored compound.
They contended that the Commission-
er can only regulate substances that
derive directly from the sponsored
compound, not from its use. The Com-
missioner rejects these comments,
which are analogous to the earlier
Comments that the agency can regu-
late only a parent compound, not me-
tabolites, under the Delaney clause. As
explained in the February 1977 notice.
the - Commissioner Is concerned about
the use of compounds that may in-
crease the pools of potentially danger-
ous endogenous substances that may
be formed in or on food because of a
sponsored compound's use. The gener-
al safety provisons of the act clearly
cover all substances formed in or on
food due to the use of a sponsored
compound, and it is proper to consider
excess levels of endogenous com-
pounds of carcinogenic concern as
such substances.

A comment requested that the Com-
missioner specify which potentially
carcinogenic endogenous compounds
are within the purview of this section.
The Commissioner concludes that the
proposed regulation covers all endog-
enous compounds that animal or
human data show may present a car-
cinogenic risk.

Concerning the comment that all en-
dogenous substances should be pro-
scribed from use in animals, the Com-
missioner advises that there is no legal
basis for their outright prohibition.
Furthermore. the regulations pre-
scribe procedures for use of these sub-
stances that ensure the same degree of
safety as that required for the use of
exogenous compounds.

Finally, a comment stated that the
studies described in the February 1977
notice are costly, and it contended
that, unless the data collected are con-
sidered proprietary, the requirement
puts pioneers in the field at a disad-
vantage, The comment also requested
that the Commissioner specify the
studies required to define the norm
and measure its restoration.

Under the current law, the Commis-
sioner concludes that data on the
norm are safety data required for
every application and are proprietary
data for new animal drugs. However.
to reduce unnecessary testing, ex-
penses to the regulated industry, and
costs to the government, it is the agen-

cy's policy to encourage joint funding
of tests.

The Commissioner believes it inap-
propriate to establish, as Part of the
regulations, detailed protocols for
studies required to establish norms.
However, the following example is of-
fered as a guideline. To determine,
with a high degree of confidence (
percent), the characteristics of the dis-
tribution of the individual values that
constitute the norm, the petitioner
will ordinarily be required to examine
a reasonable number of animals in
each production class of target ani-
mals in which the sponsored com-
pound is proposed for use, both treat-
ed and untreated. In each group, 450
to 500 animals will be sufficient to de-
termine with 99 percent confidence:

(1) That the 99th percentile of the
norm is less than the largest observed
value; and

(2) That the cumulative frequency
distributions of the observed levels of
the endogenous compound in untreat-
ed target animals and in the treated
target animals do not differ by more
than .10 at any specific point,

To test whether the norm for the
sample of untreated animals and the
values for the sample of treated ani-
mals came from the same population.
Le., there was no effect due to treat-
ment with the drug, the petitioner
may use the Kolmogorov-Smimov
two-sample test. This test is concerned
with the agreement between two cu-
mulative frequency distributions. This
test is sensitive to any type of differ-
ence in the distributions from which
the two samples (treated and untreat-
ed) were taken, e.g., differences in lo-
cation (mean, median. etc.), differ-
ences in variation, differences in skew-
ness, etc.

The only assumptions required for
this test are

(1) That the samples are random
samples;

(2) That the two samples are mutu-
ally independent; and

(3) That the samples are from a con-
tinuous population.

Specifically, the Kolmogorov-Sreir-
met test evaluates the probability of
the maximum absolute difference that
would occur between two' cumulative
distributions if they were obtained
from the same population. For the de-
tails of conducting the test see Refs.
77 and 78. It must also be remembered
that the above-described study may be
conducted in lieu of chronic toxicity
tests, and it can be conducted during
the effectiveness studies, Thus the
costs of developing and marketing an
endogenous compound will be compa-
rable to the corresponding costs for an
exogenous compound.

VIII- REGULATORY ASSAY: EVALUATION
CRITERIA AND APPROVAL PROCESS

A. INTRODUCTION

The •Commissioner can approve a
sponsored compound for use in food-
producing animals only if the intended
use of the compound does not result in
the accumulation of potentially car-
cinogenic residues in edible tissues and
if an assay is available that can reli-
ably measure such residues at and
above the R„,. The assay must also be
suitable for monitoring food from ani-
mals administered the compound to
prevent food from reaching the mar-
ketplace if it is adulterated with po-
tentially carcinogenic residues result-
ing from misuse of the compound.

Many comments in response to the
1973 notice contended that more ex-
plicit criteria and evaluation proce-
dures should be specified.

The Commissioner agrees with these
comments. Because the assays re-
quired by these proposed regulations
are to be used for regulatory monitor-
ing of residues of potential carcinogen-
ic concern in food, rigorous criteria
must be established for approval of
these assays. Furthermore, the pro-
po4ed assay must be subjected to an
objective evaluation to determine
whether it meets the criteria. Only
then can there be assurance that an
assay will provide a reliable and practi-
cal monitoring device to prevent vio-
lated residues in food. Most of the
questions raised in the comments
arose because the 1973 notice con-
tained only a brief description of the
ASSAY evaluation criteria and proce-
dures. Accordingly, the following dis-
cussion sets forth, as in the 1977
notice, the evaluation criteria and
their bases.

Any assay used for regulatory pur-
poses is characterized by a set cq attri-
butes that determine its quality: de-
pendability. practicability, specificity,
accuracy, and precision. These regula-
tions specify objective criteria for
these attributes. A proposed assay
must be shown to meet these criteria
during studies in a single laboratory
and also in interlaboratory studies in
government regulatory laboratories.
The latter requirement is essential be-
cause the assays are to be used in Fed-
eral regulatory laboratories (FDA,
USDA) and State laboratories, and the
Commissioner must determine in ad-
vance that an assay will perform satis-
factorily in more than one such labo-
ratory. The proposed regulations
specify that the interlaboratory vali-
dation study must be carried out in
those laboratories (USDA and FDA)
that will be using the method in sur-
veillance and enforcement programs.

The steps in obtaining approval of
an assay are—(i) assay development
and study by the petitioner to deter-
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mine whether the assay satisfies the
acceptability criteria; (ii) FDA review
of the petitioner's study to determine
suitability of the assay for evaluation
in interlaboratory study; and (iii) in-
terlaboratory validation study, again
with approval contingent upon satis-
faction of acceptability criteria.

13, SOURCES OF DATA TO SUPPORT THE
ASSAY

Data from studies of an assay using
three types of samples are necessary
to support approval. The petitioner
must prepare and analyze samples of
target tissue to which known and vary-
ing concentrations of marker residue,
including R„, and concentrations above
and below RR„ are added ("spiked" tis-
sues). The petitioner must also corn-
pare responses obtained from assays
using these tissues with responses ob-
tained from assays of target tissues
known to be free of marker residues
(control tissues). In plotting observed
instrumental response versus concen-
tration of marker residue, i.e., in con-
structing the analytical curve from
these data, as many samples as possi-
ble should be run, preferably by dif-
ferent analysts, because interlabora-
tory validation of the assay will even-
tually be required. The variability
among different analysts can be deter-
mined at the developmental stage and
adjustments made before the assay is
submitted for FDA review.

Before submitting an assay to FDA
for review, a sponsor should be satis-
fied that it meets all of the evaluation
criteria and also that it is consistent
with general principles of good analyt-
ical practice. Past experience shows
that a petitioner's failure to follow
good analytical practices during initial
assay studies often results in interla-
boratory failure even though the ini-
tial results may appear satisfactory
during a paper review of the assay by
FDA. A petitioner should assure that
no results enter the construction of an
analytical curve when it is known that
the results were obtained using other
than acceptable principles of analyt-
ical practice.

In addition to the spiked tissue tests, -
a petitioner must also submit data
showing the applicability of the pro-
posed assay to target tissues taken
from target animals treated with the
sponsored compound ("dosed" tissues).
Validation of the assay requires dosed
tissue samples that contain the
marker residue at a level approximat-
ing Rm. The petitioner is required also
to submit a standard analytical curve
constructed by taking the marker resi-
due of known purity at different con-
centrations, determining the response,
and plotting the relationship.

C. SUBMISSIOR OF DATA

Agency resources for reviewing and
validating assays are. limited. The
Commissioner therefore would estab-
lish in this proposal a precise format
for submitting the data to support ac-
ceptance of an assay. It is a well-recog-
nized principle, applied both by the
courts and administrative agencies,
that a standard format can be re-
quired for pleadings, requests for li-
censes, and other applications. This
format may also designate special
types of information that must be con-
tained in the submission. Therefore,
the agency would refuse to accept a
petition or review an assay when the
request for approval fails to conform
to the format outlined below.

1. Assay description and petitioner's
evaluation. The petitioner must pro-
vide a complete description of the
assay to allow FDA to determine
whether it is potentially acceptable.
Because this threshold determination
of acceptability will trigger an exten-
sive interlaboratory validation proce-
dure, the discussion must be suffi-
ciently rigorous to minimize waste of
agency resources. Therefore, the sub-
mission must discuss in detail

(a) What equipment and reagents
are necessary;

(b) How the assay is performed; and
(c) How the assay complies with the

criteria of dependability, practicabil-
ity, specificity, accuracy, and lowest
limit of reliable measurement pre-
scribed in proposed § 500.90(d) and dis-
cussed under section VIII. E. below in
this preamble.	 •

• 2. Data. The data and worksheets,
including spectrograms, chromato-
grams, etc., from the spiked tissue,
dosed tissue, and control •issne analy-
ses and the external standard and
quality control data are also necessary
for the preliminary review of the assay
to determine whether it actually com-
plies with the evaluation criteria.

D. FDA REVIEW

The agency will conduct a paper
review of a petitioner's submission to
determine whether an assay complies
with the acceptability criteria. These
regulations generally alert potential
petitioners to the applicable statutory
standards and criteria, which should
permit a petitioner to assess prelimi-
narily the acceptability of an assay
before filing a petition, and thereby
reduce the agency's workload.

If on preliminary review an assay ap-
pears to comply with the evaluation
criteria, it will then be subjected to
the interlaboratory assay validation
study to determine whether it is
Indeed a practicable and reliable regu-
latory tool. Should the initial review
establish the assay fails to meet these
criteria, the petition will be denied. A
conclusion that an interlaboratory

assay validation study should be Inti-
tiated, however, in no way guarantees
that a proposed assay will eventually
be approved.

The assay criteria and attributes set
out in the proposed regulations repre-
sent and amalgamation of statutory
and scientific standards, Because a va-
riety of terms are in use, the Commis-
sioner is proposing to adopt and define
the basic terms in the regulations in
simple language for the sake of clar-
ity, Accordingly. an assay must meet
the following attributes and criteria
for approval:

1. Dependability. Dependability is
the likelihood that the proposed assay
will not fail to yield a result because of
uncontrollable features inherent in its
design. Almost all assays will, on occa-
sion, fall to yield any result. Often this
failure occurs due to mishandling by
the analyst, but sometimes failure
may be the result of some aspect of
the assay itself that may have been in-
adequately studied and defined or that
cannot be controlled. For example,
assays depends upon the availability
of a standard against which measure-
ments are compared. If the integrity
of the standard depends on certian en-
vironmental factors (e.g., purity of the
solvent in which it is maintained, tem-
perature, light intensity, etc.) and
these factors are understood, it may
be possible to prevent assay failure. If
this dependence is not know, however,
the assay may fail and may fail often
depending on the effect of the envi-
ronmental factor of importance on sta-
bility of the standard. In this-example,
failure can mean a highly inaccurate
result, assuming some fraction of the
standard's intergrity is retained, or it
can mean no result at all, assuming
complete loss of integrity.

Assays used to monitor carcinogenic
residues in food must be free of such
uncontrollable features. Failure of a
proposed assay to yield results during
the petitioner's assay development
studies or interlaboratory validation
study can be a ground for refusing to
accept the assay and for denying the
underlying petition. Accordingly, the
regulations require a petitioner to fur-
nish information on, and provide an
explanation of, runs of the assay that
are begun, but never finished, during
the analyses of samples used to con-
struct the submitted analytical curve.

2. Practicability.	 Proposed
§ 500.90(d)(2) defines the practicability
attribute as follows:

The assay is considered practicable only if
it is suitable for routine use in a government
regulatory laboratory. The time required to
complete the assay must be consistent with
regulatory objectives, monitoring, compli-
ance. etc. All supplies, equipment, reagents,
standards, and other materials necessary to
conduct the assay must be either commer-
cially available, or readily available from
the petitioner, on request, The Commission-
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er will withdraw approval of any assay and
initiate regulatory action against the spon-
sored compound if such a condition of the
compound's approval is no longer satisfied.

The Commissioner has established
criteria for practicability in terms that
relate specifically to the nature of the
laboratories in which the assay will be
used. i.e., regulatory laboratories
where the time and availability of
equipment and reagents are critical
factors in their ability to perform sat-
isfactorily the mandate functions.

The inability to use an assay at a
regulatory laboratory because a
needed reagent is not readily available
or because excessive time is requred to
complete the assay presents potential
resits tq publish health and, therefore.
precludes approval of the assay, Obvi-
ously, some assays will require some
unique items. particularly reference
standards. The Commissoner agrees
with comments suggesting that, as
long as a sponsor makes reference
standards available to all persons
having an interest, this requirement of
the regulation will be met. A commit-
ment to supply reference standards
when they are not commercially avail-
able may be made a condition of the
sponsored compounds approval, and
failure to supply the governmental or
other laboratories as required is a
basis for withdrawing a compound's
approval, The Commissioner con-
cludes that an assay is not practical if
it is dependent on the use of any other
unique equipment or materials that
are not commercially available.

3. Specifity. The regulations provide
that, for an assay to be accepted, and
observed response must be due to the
compound that is being measured, and
to that compound only. It is a funda-
mental part of the development of an
assay to determine whether or not it
possesses this important attribute.
Among analytical chemists and bio-
chemists, an "assay" that does not
demonstrate this attribute is of little
value: and indeed, in a regulatory set-
ting, such an assay could be danger-
ously misleading. For this reason, the
Commissioner has established rigorous
specifications for this attribute.

In general terms. "specificity" refers
to the uniqueness of the relationship
between the observed effect (or re-
sponse) and the applied stimulus (in
this case the chemical under analysis).
In analytical chemistry and biochemis-
try, the term "specificity" is common-
ly used to refer to the uniqueness of a
response resulting from the applica-
tion of a stimulus having specific char-
acteristics: that is. the term has a
qualitative dimension only in that it
does not relate to either the quality of
response or stimulus or to the nature
of the relationship between response
and stimulus. Both of the latter crite-
ria. which might also be considered as-

peels of specificity, are central to good
analytical practices. The regulations
consider both the qualitative and
quantitative aspects and groups them
together under the general attribute
of "specificity." The Commissioner's
objective is to assure that, whatever
the observed response, it is uniquely
related to the marker residue both
qualitatively and quantitatively.

The establishment of an analytical
curve (not simple a standard curve,
but one derived from actual measure-
ments obtained on tissue samples con-
taining known amounts of marker resi-
due at different levels and from con-
trol samples) provides the means to
detemine whether the responses pro-
duced by an assay are single-valued, as
they must be if an assay is to be con-
sidered fully specific. Only assays that
yield continuously increasing or de-
creasing analytical curves will satisfy
the criterion of single•raluedness. The
criterion of single-valuedness, or mon-
tonicity, must be established for the
full range of possible contamination of
residues, Le., from zero residue levels
up to levels of residues that will be
present if no withdrawal period is ob-
served.

The regulations require that the
assay contain a sufficient number of
independent measurements utilizing
independent physicochemical princi-
ples to assure specificity (i.e., the iden-
ity of the marker residue must be con-
firmed). There are many ways in
which specificity can be demonstrated
experimentally. A petitioner may use
highly sophisticated research tools to
demonstrate that a proposed assay
specific in the ways discussed above.
However, a regulatory analyst, using
an approved assay. must have availa-
ble some technique that can provide
assurance that an observed response is
due to the market residue. At present,
although there are other possibilities,
mass spectrometry is probably an ideal
choice for acquiring the requisite spec-
ificity. Some determinations (e.g.,
those requiring enzymes) may have an
inherent high specificity, but others
have low specificity (e.g., gas, thin-
layer, and liquid chromatography) and
require other independent t ypes of
measurements to achive the requiste
confirmation of identity. The require-
ment in the regulations that an assay
contain a sufficient number of inde-
pendent measurements negates the
effect of a false positive measurement.

4. Accuracy. Assays yield measure-
ments of concentration that are in
some proportion to the true concentra-
tion of the compound being measured.
The ratio of the measured to the true
concentration of the compound, ex-
pressed as a percentage, is a measure
of the assay's accuracy. The accuracy
of an assay is determined _from data
collected from two types of studies.

One type of study must yield graphs
of the observed concentrations of the
Marker residues, as determined by
analysis, plotted against the corre-
sponding levels of marker residue
added to the analyzed target tissue.
The plot is to be used to ascertain
whether the assay meets the above-
specified criteria.

The other type of study must meas-
ure the assay's recovery of marker res-
idue from target tissue of target ani-
mals exposed to the sponsored com-
pound. If target animals exposed to a
radiolabeled sponored compound pro-
duce radiolabeled marker residue, it
will always be possible to measure the
proposed assay's recovery by directly
comparing measurements obtained
from the proposed assay and appropri-
ate measurements of radioactivity. If
it is not possible to have radlolabeled
marker residue, the true concentration
of marker residue in target tissue from
exposed animals must be determined
by exhaustive extraction of such tis-
sues after appropriate standard treat-
ments which hydrolytic enzymes.

The regulations prescribe specific ac-
curacy criteria The average of ob-
served responses must be between 60
and 110 percent of the true level of
the marker residue when the lowest
limit of reliable measurement,
which is described in the next para-
graph, is less than 100 parts per billion
and between 80 and 100 percent of the
true value if is equal to or greater
than 100 parts per billion, These crite-
ria need not be satified throughout
the full range of the analytical curve,
but they must be satified in the range
from L,,, to three times La. These crite-
ria are consonant with current good
analytical practice.

5. Lowest limit of reliable 7neasure-
»lent (L,n ). To be accepted for regula-
tory purposes, an assay must be able
to distinguish, with a high degree of
.confidence. target. tissues that contain
levels of the marker residue at or
above from target tissues that do
not. This distinction must be repro-
ducible and capable of supporting
legal action when violative residues of
the sponsored compound occur.

To provide the necessary degree of
discrimination, the regulations require
that the assay be capable of producing
when the marker residue is present in
target tissue at or above I/ m a re-
sponse that is. with 99 percent confi-
dence, different from the response in
nontreated (control) target tissue, i.e.,
the difference between the responses
of control target tissue and target
tissue containing the marker residue
at or above R,, is, with 99 percent con-
fidence, greater than zero.

The actual lowest limit of reliable
measurement far the proposed assay is
termed the "Ln,", and it will be deter-
mined by reference to the analytical
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curve of the proposed assay. The L,
will be the level of marker residue that
gives a response above the expected
blank value that is greater than. or
equal to, 0.75 times the spread of the
99 percent confidence limits of a single
assay response measured parallel to
the observed assay response axis (see
Plate IV in proposed § 500.90(d)(5)).

If the determined lowest limit of re-
liable measurement, La of the Pro-
posed assay is equal to or less than the
laa this criterion will be considered
satisfied. This procedure takes into ac-
count the attribute of precision. Thus,
an assay that satisfies this criterion
will provide a reliable regulatory tool
to enable the Commissioner to dis-
criminate safe from unsafe food.

The Commissioner recognizes that
the term "method sensitivity" is
widely used to describe the lowest
level of a compound under analysis
that can be detected and measured
with an analytical assay. Indeed, the
original proposal used this term to de-
scribe what is now termed 'the lowest
limit of reliable measurement." How-
ever, there is some confusion sur-
rounding the term "sensitivity." It de-
rives in part from the fact that the
term has been used in two senses: (1)
As the lowest level of a compound that
can be detected by an assay; and (2) as
the lowest level of a compound that
can be measured reliably by an assay.
In fact. the correct meaning of the
term "method sensitivity" is unrelated
to a particular level of compound con-
centration, but rather relates to the
ratio of change in instrument response
to the change in compound concentra-
tion. The term "sensitivity" has there-
fore been dropped from this proposal.
The Commissioner has adopted the
term "lowest level of reliable measure-
ment" because that term more accu-
rately describes the attribute.

In response to comments urging that
any "detected residue" should be sub-
ject to regulatory control, the Com-
missioner points out that it is an in-
herent characteristic of almost all ana-
lytical methods that componcis can
sometimes be detected at levels below
the levels at which they can be reli-
ably measured. More precisely, detec-
tion of a compound simply means that
there is 'erne instrument response
above back around levels that could be
the compound of interest, but this re-
sponse cannot be considered a reliable
measurement or identification of the
compound (Ref. 9). Since public pro-
tection is the goal, the Commissioner
must be in a position to document con-
clusions based on analytical data,
often in a court of law. A major aim of
these proposed regulations is to assure
that assays used to obtain such data
can reliably measure residues. Hence,
the Commissioner concludes that the
discriminant for samples containing

potentially violative exogenous marker
residues must be the lowest limit of re-
liable measurement, L. of the ap-
proved assay.

Several comments on the 1977 notice
stated that the definition of I. and
the procedures for determining La
were incompletely specified. Most
comments applauded the Commission-
er's attempts to specify analytical at-
tributes and agreed that the criteria
were in accord with current good ana-
lytical practice, Several comments sug-
gested that further specification of
the interagency validation procedure
might be desirable, and thus offered
assistance if detailed guidelines were
to be drafted in the future.

The Commissioner agrees with these
comments and is proposing to define
La in detail in the regulation as de-
scribed above.

There was some confusion regarding
the definition of "accuracy," and one
comment stated that the regulations
confused the terms "accuracy" and
"recovery." The Commissioner agrees
that in the February notice the term
"accuracy" is used in a manner equiva-
lent to what is normally termed "re-
covery." The term "accuracy," howev-
er, is more in line with analytical
chemistry terminology, and the differ-
ences between accuracy and recovery
occur only when dealing with absolute
analytical methods, which will not be
of concern here. For these reasons the
Commissioner is proposing to retain
the term "accuracy."

INTERLABORATORY VALIDATIONS OF
ASSAY

Although FDA will review the assays
for each sponsored compound. the
actual regulatory field examination of
foods of animal origin will be primar-
ily performed by USDA under the
Meat and Poultry Products Inspection
Acts, and by the States under the
Public Health Service Act. The Food
and Drug Aministration performs a
complementary regulatory function:
Followup analytical and field investi-
gations of violative residues to assem-
ble evidence for use in regulatory ac-
tions.

The initial paper review by FDA of
material in a petition permits the
agency to make initial determination
of the acceptability of an assay. Ade-
quate protection of the public health,
however, requires assurance that these
assays will function in the govern-
ment's regulatory laboratories. There-
fore, these regulations also prescribe
the procedure that will be used to
assure that an assay is appropriate for
use as as regulatory tool by govern-
ment laboratories.

The Commissioner is proposing to
require that three government labora-
tories (two FDA facilities and one
USDA. facility) independently validate

an assay before it can be determined
that use of a sponsored compound can
be approved. This requirement is nec-
essary because of the delicate nature
of the assays, their importance in as-
suring that no residues of carcinogenic
concern will occur in food of animal
origin, and the practical limitations on
the government's capacity to monitor
food production and distribution.
These three laboratories must study
an assay sufficiently to assure that all
criteria are met and that the petition-
er has drawn correct conclusions in
the submission about the assay's ac-
ceptability.

A comment. on the 1977 notice sug
-gested that FDA adopt the Association

of Analytical Chemists' procedure for
validating the assays. At this time, the
Commissioner believes the AOAC
process is inappropriate. It is very time
consuming and permits testing in labo-
ratories other those of FDA or USDA,
where the assay will be used as a regu-
latory tool. Because of the delicate
nature of the assays covered by these
regulations and the time periods im-
posed for evaluating applications, the
Commissioner declines to adopt the
AOAC procedure. When the agency
gains experience with the assays, how-
ever, the Commissioner will reconsider

-adopting in the regulations the AOAC
assay validation process.

F. CONCLUSION

If an assay complies with the criteria
described above and prescribed by the
proposed regulations. and compliance
can be verified under actual conditions
of regulatory use (see section IX of
this preamble), the Commissioner will
approve the assay. A full description
of the approved assay will be pub-
lished in the FEDERAL REGISTER upon
approval of the petition, in accordance
with the provisos to the anticancer
clauses and section 512(i) of the act.

• IX. WITNDRAWAL PERIODS

A. INTRODUCTION

The regulations propose to define
the withdrawal period for a sponsored
compound as the time required, after
cessation of target animal exposure to
the sponsored compound, for the
marker residue to deplete to La in the
target tissue. The withdrawal period
must also be compatible with actual
conditions of livestock management
and reasonably certain to be followed
in practice. Because of the way in
which the regulations define "marker
residue," "target tissue," and "L„„" the
use of a sponsored compound in ac-
cordance with the prescribed with-
drawal period will assure that no car-
cinogenic residues of the compound
will be present in human food derived
from treated animals. At any point
after cessation of exposure but before
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the determined withdrawal period,
treated animal tissues must be consid-
ered as containing residues of carcino-
genic concern. Thus, the withdrawal
period specifies the length of time
after the last treatment with a spon-
sored compound in which animals
must not be slaughtered for food and
during which milk or eggs must be dis-
carded.

Several comments on the 1973 pro-
posal addressed the procedures for es-
tablishing post treatment withdrawal
periods. some contended that the re-
quirement for tissue equilibration (no
change in concentration of residues in
the tissue with change in time) with
residues in the experimental proce-
dure for establishing withdrawal times
was inappropriate for therapeutic
drugs. Other comments suggested that
the withdrawal periods be established
to assure the absence of residues from
edible tissues only, because they are
the ones destined for human consump-
tion, Some of these comments ex-
pressed concern about the practicality
of applying confidence-interval tech-
niques to establishing withdrawal peri-
ods, especially when dealing with large
animals. Finally, one comment re-
quested clarification on whether confi-
dence limits or tolerance limits were to
be used in setting withdrawal periods.
The following paragraphs contain the
Commissioner's response.

11. DATA TO SUPPORT WITHDRAWAL
PERIODS

The depletion studies required by
the proposed regulations to establish
withdrawal periods must take into ac-
count the biological variability among
animals and other vairables, e.g., assay
variability, that may influence deple-
tion times.

Residue depletion studies must be
conducted under conditions of the
sponsored compound's maximum pro-
posed use. If a sponsor can demon-
strate target tissue equilibration with
the marker residue, however, a shorter
period , of administration than the
maximum dose for the longest pro-
posed conditions of use will be permit-
ted. The conditions of the study must
also simulate actual use conditions.
The commissioner agrees that a com-
pound intended for therapeutic use
need only be administered according
to the compound's maximum condi-
tions of proposed use. The proposed
regulatory assay must be used to
measure the marker residue in the
target tissue, including milk and eggs
where appropriate, because it is this
assay that will be used for regulatory
monitoring.

All relevant data and evaluations
must be submitted with the petition.
along -with a graphical presentation of
the tissue depletion curve (concentra-

Plt43410560 MILES

tion of marker residue in target tissue
versus time).

The analysis of the data must in-
clude the estimated depletion curve,
which in most instances may be ade-
quately approximated by a first-order
decay process. The statistical toler-
ance limit for the 99th percentile will
be determined for the samples from
individual target animals, and the time
of intersection of this limit with the
La value will be determined. The with-
drawal period is the interval of time
between the last administration of the
compound and the time of intersection
of this statistical tolerance limit on
the observations and the L,, of the ap-
proved regulatory assay, plus an addi-
tional interval determined by round-
ing out this time interval to provide a
practical withdrawal period compati-
ble with animal management practices
(Ref. 79).

For example. if the time of intersec-
tion of the statistical tolerance limit
for the 99th percentile on the individ-
ual tissue determinations and -the La
for the marker residue is 39 hours, the
withdrawal period (preslaughter inter-
val) would be established as 2 days. In
the case of milk samples, if the time of
intersection were 63 hours, a with-
drawal time of 72 hours (discard of six
mllkings) would be established.

The use of a compound will not be
approved if the necesse y withdrawal
earial is incompatible with animal
management practices. For example,
the use of a compound in lactating
animals will not be approved if the re-
quired withdrawal time for milk ex-
ceeds 96 hours (4 days) because the
management practices of milk produc-
tion make observance of such discard
times unlikely, or at least not reason-
ably certain, to be followed in practice.

When the marker residue is an en-
dogenous compound, the withdrawal
period is the time after cessation of
administration of the sponsored com-
pound required for the norm to be re-
stored (see sections VII., C, D. and E
above) and extended if necessary to be
compatible with conditions of live-
stock management. The validated reg-
ulatory assay must be used to collect
this information.

C. RATIONALE FOR USING THE STATISTICAL
TOLERANCE LIMITS APPROACH

To establish that carcinogenic resi-
dues are absent from edible tissues of
food-producing animals treated with
the sponsored compound, the Commis-
sioner must have information about
the rate of residue depletion and the
inherent metabolic variabilities among
individual target animals.

The Commissioner is proposing to
use statistical tolerance limits for this
section to provide the degree of confi-
dence (99 percent) necessary to ensure
protection of the public health. Confa

deuce limits, as used elsewhere in this
regulatien, estimate population pa-
rameters (e.g., 99 percent confidence
limits will result in an interval that
contains the true response rate 99
times out of 100). Statistical tolerance
limits, however, are used to provide a
specified degree of confidence that a
specified portion of r population is
below a given value ie.g., 99 percent
confidence that, if the withdrawal
period is followed, 99 percent of the
target tissues will contain residue
levels below L,,).

One comment on the February
notice argued that withdrawal periods
are unenforceable and contrary to the
normal practices of the meat industry.

Section 512(d)(2)(D) of the act (21
U.S.C. 360b(d)(2)(D)) provides express-
ly that, in determining whether a com-
pound is approvable, the Commission-
er Is to consider whether the condi-
tions of use of a sponsored compound
are reasonably certain to be followed
in practice. 'Historically, safe condi-
tions of use have included a pre-
slaughter withdrawal period for many
compounds intended for food-produc-
ing animals, and the compound's label-
ing requires that this period be dis-
cussed. In the Commissioner's opinion.
withdrawal periods are being followed
for most compounds, although some
violation will always occur. However,
one of the primary functions of this
regulation is to improve the procedure
for setting withdrawal periods and
thereby provide FDA with stronger
tools for enforcing compliance 'with
Withdrawal periods and for taking reg-
ulatory action if violative residues are
detected.

Three comments raised questions
about the use of the term "99 percent
confidence interval." Another com-
ment suggested that using the 99 per-
cent confidence limits on the data in
calculating the withdrawal period is
too conservative and will result in
unduly long withdrawal periods.

To clarify, the Commissioner has de-
fined the term "99 percent confidence
interval" in the proposed definition
section. The Commissioner does not
agree that the proposed approach is
"too conservative." By using the statis-
tical tolerance limit on the data, the
Commissioner ensures with 99 percent
confidence that in 100 sampled tissues
there is no more than one violative
residue when the labeled -withdrawal
period is followed. Minimizing the like-
lihood that a violative residue will
occur is an important public health
objective, and the Commissioner main-
tains that the procedures provided in
these regulations (the use of a validat-
ed assay to collect residue data under
proposed conditions of use; the use of
statistical tolerance limits to establish
withdrawal periods: and the use of
good animal husbandry practice to aid
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in determining whether withdrawal
periods will actually be followed) pro-
vide the proper balance in setting a
withdrawal period that ensures that
(1) the food commend, if the with-
drawal period is followed, will be safe,
(2) the withdrawal period is in accord
with good animal husbandry practice
and will be followed, and (3) violations
can and will be detected.

Two comments raised questions
about collecting data with the validat-
ed assay in the tissue depletion studies
to determine the withdrawal period.
Because assays are not validated until
the final stages of a petition's review,
the comments stated that it is impossi-
ble to collect data to establish a with-
drawal period with the validated
assay.

The Commissioner disagrees. For
reasons already stated, the withdrawal
period must be established with the
assay for which approval is sought.
Further, collecting the data by any
method not proposed for validation
imposes a repetitive administrative
burden on the agency that is costly
and unwarranted. When the data are
collected with a different assay, the
agency must first assess the quality of
the data-collection assay and the ap-
propriateness of the data submitted.
Then It must attempt to compare the
data-collection assay with the one pro-
posed for validation. In the Commis-
sioner's opinion this simply is an unac-
ceptable waste of limited government
resources; therefore, the Commission-
er rejects any suggestion that. the
withdrawal period be established using
an assay that is not submitted for vali-
dation.

A comment on withdrawal periods
for endogenous substances contended
that it is unnecessary to show when
the norm Is restored. The comment
argued that merely showing that the
norm is restored Is adequate, regard-
less of when the restoration takes
place. The Commissioner disagrees be-
cause the rate of the norm's restora-
tion is an important consideration in
setting the withdrawal period. It de-
termines when food derived from
treated target animals will be safe for
human consumption. Only with such
information can the necessary with-
drawal periods be established.

Finally, two comments found un-
clear the statement that sponsors
shall submit all raw data collected in
determining withdrawal periods. They
suggested that the regulation be
reworded to require submission of all
appropriate supporting data. The
Commissioner agrees and intends to
require submission only of all data
that are relevant to determining with-
drawal periods. Relevant data include.
for example, descriptions of ell assays
on specific tissues, worksheets, and
calculations, as well as daily calibre-

tion data (i.e., standard curves, spiked
tissue, and background values).

X. COMPLIANCE

When a target tissue is examined
with the approved assay and is found
to contain the marker residue at or
above its Le, the Commissioner will
conclude that the carcass from which
the target tissue was taken contains
carcinogenic residues and, therefore.
that the sponsored compound has
been used in violation of the act.

When target animals are found to
contain an endogenous marker residue
at or above the 99th percentile of the
norm (Plate III in proposed
§ 500.89(c)(1)(10), they will be desig-
nated as potentially violative. Because
there is at least a 1-percent probability
that untreated target animals will con-
tain endogenous marker residue above
the 99th percentile of the norm. fur-
ther investigation will be necessary to
determine whether the sponsored
compound has been used in violation
of the act. The function of this investi-
gation will be to determine whether
the potentially violative sample origi-
nated from target animals whose
median level of the endogenous
marker residue is greater than the
median of the norm (and hence, the
need for a regulatory assay having an
L,,, at the 33d percentile of the norm).
The proposed regulation also requires
that, before regulatory action is
begun, it must be determined whether
or not the approved compound Was
used to treat the target animals under
investigation.

Guarding against any shifts in the
norms should allay all lean expressed
in comments that monitoring only at
the 99th percentile, as proposed,
would hot permit deteetion of any gen-
eral increase in human exposure to po-
tentially carcinogenic endogenous sub-
stances.

Food containing residues of any ap-
proved sponsored compound that has
been used in accordance with the con-
ditions of the compound's approval is
specifically excluded from the adul-
teration provisions of section 402(a)1)
of the act by sections 409(a), 512(k),
and 706(a). Thus, administration of
the sponsored compound according to
the approved labeling is a defense to
any criminal action that might arise
for a violation of section 402(a)(1) of
the act. However, within the meaning
of section 402(a)(2) of the act, such
food is adulterated if it contains a resi-
due of the approved sponsored com-
pound which is unsafe within the
meaning of sections 409, 512, and 706.
A residue is unsafe under those sec-
tions when it occurs in food at levels
above those approved for use, and any
residue found at levels equal to or
above the Le is unapproved and there-
fore illegal. To establish that the resi-

due is unsafe (an adulterant) within
the meaning of sections 409 and 512 of
the act, the agency must establish
that the detected residue actually is a
residue of the sponsored compound;
and when the agency can prove this
point, it has proved that the food is
adulterated as a matter of law.

•The proposed regulation requires
each assay to meet specific criteria
before the Commissioner wilt approve
the sponsored compound or use, and
an assay satisfying these criteria will
permit the agency to discriminate be-
tween target tissue background re-
sponses and responses due to the
marker residue. Levels of residues that
are below the Le value cannot be dis-
tinguished from background with con-
fidence. and the results of these find-
ings are inadequate to support a regu-
latory action. On the other hand,
when marker residues are detected
and measured at or above Ls, with the
approved regulatory assay. this find-
ing will unquestionably support regu-
latory action since it constitutes evi-
dence that the food is adulterated
within the meaning of section
402(a)(2) of the act. (See United States
v. Ewing Bros. Co., Inc., 502 F.2d 715,
725-726 (7th Cir. 1974), cert. denied
420 U,S. 945 (1975).) Moreover, a find-
ing of a violative residue will warrant
further administrative action because
it will constitute a prima facie case
that the compound has not been used
in accordance with its conditions of
approval, and the agency will conduct
a further investigation to determine
what additional regulatory action, if
any, is appropriate.

XI. WAIVER OF REQUIREMENTS

The proposal would permit the Com-
missioner, in response to a petitioner's
request or on the Commissioner's own
initiative, to waive, in whole or in part.
any of the foregoing requirements for
the scientific evaluation of sponsored
compounds that have the potential to
contaminate human food with resi-
dues whose consumption could engen-
der a human risk of carcinogenesis. It
has long been settled that an agency
may adopt 9, rule shown to be appro-
priate for the generality of Instances
and leave the correction of injustices
to applications by those concerned
(e.g., National Nutritional Foods Ass'n
v. Food and Drug Administration, 504
F.2d 761. 784 (2d Cir. 1974) cert.
denied 420 U.S. 946 (1975)). For these
reasons, the Commissioner has ex-
pressly included the waiver provision.
The Commissioner advises, however,
that a waiver will be granted only in
exceptional circumstances, and, as the
regulation provides, the basis for any
waiver must be documented.
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