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GARY E. JOHNSON 
GOVERNOR 

March 3, 1997 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

DOE OVERSIGHT BUREAU 
P.O. Box 1663, MS/J-993 

Los Alamos, New Mexico 87545 

Mat Johansen, DOE/AIP/POC 
Department of Energy 
Los Alamos Area Office 
528 35 th Street 
MS: A316 
Los Alamos, NM 87544 

MARK E. WEIDLER 
SECRETARY 

Re: (Tentative) list of Constituents of Potential Ecological Concern 
(COPECs) which are considered to be bioconcentrators and/or 
biomagnifiers. 

Dear Mr. Johansen: 

At the January 23, 1997, LANUNMED monthly technical meeting in Santa Fe, 
DOE Oversight Bureau (DOE 08) representatives expressed the concern that 
Environmental Restoration (ER) sites having Constituents of Potential Ecological 
Concern (COPECs) which bioconcentrate or biomagnify in the food chain should 
be given a high priority for the assessment of potential surface water quality 
impacts .. The ER representative requested a list of COPECs that the DOE OB 
considers to be bioconcentrators. 

In response to the request, the DOE 08 has compiled the following LANL 
specific list of bioconcentrators. The list is for guidance purposes only. It does 
not represent the regulatory position of the New Mexico Environment 
Department (NMED). 

The list was generated by comparing the LANL Environmental Restoration 
Project list of COPECs for screening to the U. S. EPA Region VIII CWA § 
304(a) Criteria Chart for 126 Priority Toxic Pollutants. The EPA Region VIII 
chart indicates published criteria, updated human health values and Biologic 
Concentration Factors (BCF) current as of July 1, 1993, and is included as 
Appendix A BCFs and octanol-water partition coefficients ( i<ow) for organic 
compounds were also compiled from additional referenced material. The 
Concentration Factors (CF) for radioisotopes were obtained from the 1994 U. S. 
Fish and Wildlife report, Radiation Hazards to Fish, Wildlife, and Invertebrates: A 
Synoptic Review by Ronald Eisler. 
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Two criteria were used to determine whether a COPEC was a bioconcentrator. 
Any COPEC with a Bioconcentration Factor (BCF) >100 or a ~ > 3 (octanol-

ater partition coefficient) were considered bioconcentrators. This criteria ..... ---·--r 

2 

e>< luCJed COPECs such as arsenic, lead, zinc, nickel, and cadmium from the list 
(BCF of 44-64) and may under-estimate the ultimate number of bioconcentrators 

nr..-, .... o.rn . The literature review for octanol-water partition coefficients for 
compounds is incomplete and as supplementary information is located, 

VUIIso result in the addition of COPECs to the list. 

ease contact Ralph Ford-Schmid at 827-1536 if you have any questions 
regarding this matter. 

Sincerely, 

_#t}J./r:-}J ,:?tZ~~-4<--
Steve Yanicak, LANL POC 
Department of Energy Oversight Bureau 

SY:rfs 

cc: Ed Kelly, NMED, Division Director, Water & Waste Division 
John Parker, NMED, Chief, DOE 08 
Marcy Leavitt, NMED,Chief, GWQB 
BJmito arcia, NMED,Chief, HRMB 
Glen Saums, NMED, Program Manager, SWQB 
Jorg Jansen, LANL EM/ER, Program Manager, MS M992 
Ted Taylor, DOE LAAO, Program Manager, MS A316 

, 
. 
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(Tentative) LANL SPECIFIC LIST OF BIOCONCENTRATORS 

Critera for selection = BCF>1 00; or f<ow >3.0 (-indicates no information found) 

Proposed LANL 

~sT~A~TuU~s~--------~C~O~P=E~C __________ ~B~C~F------------Kaw------------

BIOCONCENTRATOR? 
Yes Aldrin 
No Aluminum 

Yes Anthracene 

Yes All Aroclors (PCBs) 

? Arsenic 

? Barium 
No Benzene 
Yes Benzo(a)pyrene 

Probably not Beryllium 

? Cadmium 

Yes Chlordane 

Probably not Chromium 

Probably not Copper 
Yes ODE 
Yes DDT 
Yes 1 ,4-Dichlorobenzene 

Yes Dieldrin 
Probably not Dinitrotouluene 

? HMX 
? Lead 
Yes Lindane 

Probably not Manganese 

Yes Mercury 

? Nickel 
Yes Phenanthrene 

Yes Pyrene 

? RDX 
No Silver 
Yes Thallium 

No Toulene 

No Trichloroethylene 

? Trinitrotoluene 

? Uranium 

? Vanadium 

? Xylene 

? Zinc 

46670** 

912-917 (6, 8 in A) 
31200** 
44** 

5.2** 
22-3000 (10 in A) 
19** 
64** 
14100** 
16** 
6** 
53600** 
53600** 
55.6** 
4670** 
3.8** 

49** 
100 - 442(1 ,2 in A) 

5500** 
47** 

4.45(3 in A) 
5.1 - 6.72 (4,5, 11 in A) 

2.13(4 in A) 
6.04(3 in A) 

5.48(9 in A) 

3.52 (1); 3.38(4,5 in A) 
5.01 - 5.34 (2) 

3.70(A) 

325- 23,800(6,7,8 in A) 4.28-4.63 (3) 

2,692- 36,300(6,7,8, in A) 

0.5** 
119** 
1 0.7** 
10.6** 

47** 

2.69(4,5 inA) 
2.29(3 in A) 

** 

(1) 
(2) 

From EPA region VIII CWA §304(a) Criteria Chart Indicating Published Criteria and 

Updated Human Health Values; Current as of July 1, 1993- (126 Priority Toxic Pollutants) 

Harch, C. et al, 1985 Medchem Project; Claremont, LA: Pomona College. Issue# 26: 3.37 

U.S. EPA Sept. 1993. EPA Sediment Quality Criteria for the Protection of Benthic 

Organisms: Dieldrin. Publication# EPA 822-R93-015 

(3) 

(A) 

U.S. EPA Sept. 1993. EPA Sediment Quality Criteria for the Protection of Benthic 

Organisms: Phenanthrene. Publication# EPA 822-R93-014 

U.S. G. S. Manmade Organic Compounds in the Surface Waters of the United States- A 

Review of Current Understanding (Smith et al) U.S. Geological Survey Circular 1 007 
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(Tentative) LANL SECIFIC LIST OF BIOCONCENTRATORS 

. CONCENTRATION FACTORS FOR SELECTED RADIONUCLIDE COPECS 

STATUS 

Criteria for selection = CF> 1 00 

Proposed LANL 
Radionuclide 
COPEC CF 

Bjoconcentrator? 

Yes 

Yes 

Yes 

Yes 

No 
No 
No 
? 

Americium(Am) 

Cesium (Cs) 

Plutonium (Pu) 

Strontium (Sr) 

Radium (Ra) 
Thorium (Th) 
Tritium (W) 
Uranium (U) 

50 - 8,000 Table 2 (Morse and Choppin, 1991. 

in Eisler, 1994) 

600 - 3,000 Table 1 (Wicker and Schultz, 1992. in 

Eisler, 1994) 
100- 10,000 (Joshi, 1991, in Eisler, 1994) 

997 - 4,496 (Shure and Gottschalk, 1976. in Eisler, 1994) 

1-6,000 (Joshi, 1991. in Eisler, 1994) 

40 - 2,000 Table 2 (Morse and Choppin 1991. in Eisler, 

1994) 

200- 600 Table 1 (Wicker and Schultz, 1992. in Eisler, 

1994) 
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Table 1. Concentration Factorsa for 137Cs and 90Sr in aquatic 

organisms (Whicker and Schultz, 1992, in Eisler 1994) 

Radionuclide Molluscs, Crustaceans, Fishes, 

whole whole myscle 

Cesium-137 
Freshwater 600 4,000 3,000 

Marine 8 23 15 

Strontium-90 
Freshwater 600 200 200 

Marine 1 3 0.1 

a Bq per gram fresh weight sample/Bq per mL medium. 

Table 2. Approximate maximum concentration factorsa for selected transuranics in marine 

sediments, macroalgae, and fishes (Morse and Choppin 1991, in Eisler 1994) 

Transuranic nuclide 
Neptunium 
Plutonium 
Americium,curium, 
berkelium, californium 

Sediments 
1,000 
100,00 
2,000,000 

Concentration factor 
Macroalgae 

5,000 
2,000 
8,000 

a Bq per gram fresh weight sample/Bq per mL water. 

Fish 
10 
40 
50 

In the Great Lakes, the maximum CF values of 137Cs range from 1,000 to 10,000 in algae, 

amphipods, and fishes and from 100 to 1,000 in zooplankton (Joshi, 1991 in Eisler, 1994) 

Maximum concentration factors of 137Cs in a contaminated creek in South Carolina were 4,243 in 

suspended particulates, 938 in detritus, 4,496 in algae and macrophytes, 997 in omnivores, 1 ,292 

in primary carnivores, and 1 ,334 to 2,595 in top carnivores such as the redbreast sunfish, 

largemouth bass, and water snakes (Shure and Gottschalk, 1976 in Eisler, 1994) 

Concentration factors of 239 
+ 

240Pu in Lake Michigan were between 1 and 1 0 in predatory 

salmonids, 10 and 300 in nonpredatory fishes, 900 and 1200 in amphipods and shrimp, about 200 

in zooplankton, and about 6,000 in algae (Joshi, 1991 in Eisler, 1994) 

The following discussion is from Eisler, 1994. 

"For transurainc elements, the fraction of the ingested material that was assimilated by the 

whole organism was always less than 0.01% and usually nearer 0.003% {Whicker and 

Schultz 1982). The major haz;ard of plutonium nuclides to terrestrial organisms comes 

from inhalation, uptake by plants is low and further uptake by humans through the gut is 

low (Noshkin et al. 1971). Americium-241 is an artificial, toxic bone-seeking radionuclide 

produced by beta decay of 241 Pu (Schoeters et al. 1991). Because of its long half-life, its 

high-energy alpha irradiation, and its accumulation in the liver and skeleton, consideration 

5 
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should be given to 241Am in risk estimates of latent effects such as induction of liver 

cancer, bone cancers, and leukemias. In comparison with 226Ra, 241Am is 20 times more 

effective in reducing the life-span in mice and 13 times more effective in the rate of death 

from bone cancer (Schoeters et al. 1991)." 
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APPENDIX A 

EPA region VIII CWA §304{a) Criteria Chart 

Indicating Published Criteria and Updated Human Health Values; 

Current as of July 1, 1993 - (126 Priority Toxic Pollutants) 

8 



C'-J~ EPA Region Vill C'W A § 304(a) Criteria Chart Indicating 
~ 

Pub lis lied Criteria and Updated Human Health Values. 

I Current as of July 1, 1993 I 
PRlOlUTY TOXIC POU..UTANTS 

Published § 304(a) Published § ~(a) Upclatcd § 304(1) IBIS InfOTml\qaD 
AQ,Uatjc Life Criteria Hulll+ln Health Criteria Hyman Health Values• RID ql BCP = c.D Ol.cmical Name CASltN CMC CCC Date W~tu+Fisb Fish Watet+F'~ Fish mglkg~y ki~/mg I/J0 ~ = c-- 1 .Aumpbtbe= 83-32-9 . 21)6 . 1200 (2o.t) 2.700 0.06 . 242 

C'-.J . . = 2 Accol~ 107-Ql.S . . . 320 780 32.0 780 . . 215 '--"' = 3 Acryiollitrilc (c) 107·13·1 . . . 0.058 0.65 0.059 0.66 . 0.54 30 c..r. 
0.66 40 1.2. 71 0.029 5.2 

4 Benune. (c) 71-43·2 . . . . 
S BCIUidinc (c) 92-81·5 . . . 0.00012 O.OOOS3 0.00012 O.OOOS4 0.003 2.30 87.5 c.;; 

= 
>< 6 Carbon. tetrachloride (c)S 6-23·5 . . . 0.40 6.94 0.25 4.4- 0.0007 0.13 18.75 ~ (Tetradl!oromechanc) We. 

1 Chlorobenzeoe 108-90-7 . . . 20 1(488) . 680m(201) ZlOOO 0.02 . 10.3 (Monochloro'bcm.cnc) 
8 ·1,2,4·Tdcblorobcn.zeM 120-~1 . . . . . 260m 940 0.01 . 114 9 .Hexacb1orobc:nzcne (e) 11&-7-1·1 . . . 0.00072. 0.00074 0.00015 0.00077 0.0008 1.6 8690 10 t.~Dicbloroetlwlc (e) 107..06·2 . . . 0.~ 243 0.38 99 . 0~091 1.2 

' 11 ·1,1,1-Tricbloroethane 11·55·6 . . . 200@(184000) 1030000 -m,ntr -ntr . . . 5.6 12 Hexachloroethane {c) 67·72·1 . . . 1.9 8.74 1.9 8.9 0.001 0.014 . 86.9 13 1,1-Dichlor~ 75·34·3 
14 1,1,2-Trichlorocmanc (c) 79-00·S . . . 0.60 41.8 0.61 42 0.004 0.051 0 15 1,1,1.~Tetrac:hloro~ (c) 79--34·5 . . . 0.17 10.7 0.17 u . 0.20 

0 16 Oltoroeth.ane 75-00·3 ~ 
VJ {Monochloroctbane) 
= 17 Bis(l.cbloroctbyl) ether (c) 111-4-t-4 . . . 0.03 1.36 0.031 1.4 . 1.1 6.9 ::.:..J 

18 2--Clloroetbyl vinyl ether (e) 110.75·8 
0.551 

~ . . . . - . . . . = 19 ·2ralloronaphthalenc 91-S8·7 . 1700 4300 0.08 202. 
. . . . . 20 2,4,6-Tticb.loropht::ool (c) 8&-o6-2 . . . 1.2 3.6 l.l 6.S . 0.011 150 ';:2 

~ 
21 p-Qlloro-mwe:esol ~9-S0.7 30001 30001 . . . . c--
2l CJ.Iorofoan (HM) (c) 67-66·3 0.19 15.1 S.7 470 0,01 0.0061 3.75 

'."'-l . . . .. 
(l'richloromethanc) O"'l 

23 2-Qtoroph=lol 9S...s1.S . . . 0.1 I . 120 (0.11) 400 o.oos - 134 
""" 

24 l,~DichlorobeDu:no 9'5-50.1 . . . 400 2600 2700m 17000 0.09 . 55.6 We. 2S 1,3-DichlorobellZC3 S'l·7:S..1 . - . 400 Z600 400 2.600 - . S5.6 c--
O"'l Except whc:te. indlca1cd, ail crileri.l are listed as mic~ams per liter (ugll). A •." indicates a thanic in§ 304(a) hw:naD hea.ltll val~ compared to 1hc August 1990 EPA Region vm criteria 

I 
"<1" chart. '" I 

.L.: 
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EPA Region VIII Criteria Chart 
July 1993 (Page 2 of 12) 

Chc:mlcal Ni~M CASRN 

26 1,4-Didlloroben:z.cna. 106-46-7 
Z7 3,3'-Dichlorobcmldinc (c) 91·94-1 
28 1,1-DkhloJOC1by~ (~) 7S-3S-4 
29 1,1-t.ra.ns-Dicblorocthylene 1S6-60-S 
30 2.,4-Dichlorophcool 120-83-2 

31 •1,2-Dichlaropropau 78-87-S n 1,3-Dicllloropropyl~ S4l·7S-6 
(1,3-Dic:hJoropropenc) 
(cis and trans isomm) 

33 ·2,4-Dlmc!l\Ylplwlol 105-67·9 
>4 2,4-DinltrotolUCilC (c) 12.1-14-2 
3S 2.,6-Dinltrotol~ 606-20-2 

36 1,2-Dipbenylhydtulnc (c) 122--66-7 
37 Ethylbcnzent. 1~1-4 
38-Fiuor~ 206-«-0 
39 4-Cbloropb.cn;yl pb=yi cthe: 700S·7Z-3 
40 4-Bromopbeeyl pb:nyl ether 101·SS-3 

Published§ j04{il) 
.Arzgali~: I ,ifc ~iltiia 
CMC CCC 

. . . . . . . . . . 

. . . . 

. . . . 

. . . . 
- . . . . . 

41 Bi.s('2-<:hlorohopropyl) ethct 39638-32.9 • . 
42 Bi.s{2-cbloroethoxy) methane 111·91·1 . . 
43 Methylene.~ (HM) (c) 1S-o9-l. . . 

(Dlehlorom~) 
44 ·~ldllorldo~ 74·87·3 . . 

(Chloromcdl.lno) 
45 Methyl bcomldc (BM) 74-83-9 . . 

(Bromomcth:ule) 

46 ·Bromoform (HM) (c) 1S·2S·l. . . 
(Tribromomethane) 

47 ·Dicblorobcomaincthan.e (HM) (c) 1S·21-4 . . 
48 ·Cblorodibcomcm.ethane (HM) (c) 124-CS·l . . 
49 Hwchlor~iem (c) &7-68-3 . . 
.SO Hwchlorocydope:ntadiene 77-47-4 . . 

Published § »i(l) 
EllllllD H~ltb Q::ltmia 

Date Water+Pisb Pish 

. 75@(400) 2600 . 0.01 o.oz . 0.033 1.8S . . . . 0.3 #(3090) . 

. . -. 87 14100 

. 4001 -. 0.11 9.1 

. 0.042 O.S6 . 1400 3260 . 42 S4 . . . . . . 

. >4.7 4360 . . . . 0.19 1S.1 

. 0.19 1$.1 

. 0.19 1S.7 

. 0.19 1$.7 

. 0.19 1$.7 - 0.19 15.1 . o • .cs so . 1.01(200) . 

Updzted 5 304(a) mm ID!ormaticn 
Hum~Jllkallh ::!llluca* RID qf BCP 
Watu+P"am fish mg/q-dy q-dy/mg Ilkg 

.COOm 2600 . . ('~6 \ 
0.03Sl o.on . 0.4S ' .i 
O.OS7 3.l 0.009 0.6 S.6 
700m 140000 0.02 . t.sa 
93 (O.Y') . 790 0.003 . 40.7 

o.szx 39x . . 4.11 
10 1700 0.0003 . 1.91 

S40 (400.t? 2300 0.02 - 93.8 
0.11 9.1 0.002 . 3.8 

0.040 O.S4 . 0.8 24.9 
3100m 29000 0.1 . -·-- ns 
300 370 0.04 · .. uso . - - . . •. 1200 - .. . . .•. 1640 

1400 170000 0.04 . t~-. . . . 0.64 
4.7 1600 0.06 0.0015 0.9 

•lllr •Gir . . 3.75 

u 4000 0.0014 . 3.75 

4.3 360 0.02 0.0019 3.?5 

O.S6 46 0.02 0.062 3.75 
().41 S4 0.02 0.084 3.75 
0.44 so . 0.078 2..78 
240m (1.~ 17000 0.007 - 4..:4 

Except where indiazed, all ctiletia are listed as micro~ pet lite: (ug/1). A •, • in.die<~tcs a ch.an~c in§ 304(~) bum:m health values ~mpared 'Co the August 1990 EPA Region VIil criteria dart. 
' 



~ 

;:::.... 

= ·_o 
~-
-:::::> 
:--
:'---J 
.:0 

-" = -n 

0 
z 
><. 
< 
:.:.:... 

~ 
:::;< 
~ 
f.) 

..::..l 
~ 
:::: 

'S 
'~ 

:0 
:--' 
n 

-:.:; --
:-
n 
I 
~ 

.~ 
I 

2.! 
~ -. 

EPA Region Vni Criteria Chart 
July 1993 (Page 3 of 12) 

CJlemical Name CASQN 

51 ·lsophoron.e (c) 7&.-S9-l 
52 Naphthalene 91-20-3 
53 Nitrobcmcne 93-9S-3 
54 2-Nitrophenol 88-15-S 
SS 4-Nitrophenol 1~7 

56 2.,4-Dinilrop'hcnol Sl·U-5 
51 4,6-DinilrCHl·c.resoi 534-52--1 

(4 ,6-Dinilro-2-methylphcnol) 
S8 N-Nitr<~sodimelbyl~ (c) 6~75-9 
59 N-Niqosodip~lamino (c) 86·3~ 
60 ·N-Nitrosodl-n-propylaminc (c) 611·64-7 

61 ·Pe=cblorophcmll {c) 87-86-5 
62 Phenol 108-95-2. 63 Bls~lhelyl)phtbbtc (c) 117-&1·7 64 Butyl benzyl phthalalo 85-68-1 65 Di-n-butyl phthlate &4-1 .. ·2. 

66 Di-n«tyl ~ 117-84-o 67 Diethyl ph%halato 84-66-2. 68 Dhncmyl pJUhiatc 131·11·3 69 ·BenzQ(~)anthtaceno (PAH) (c) 56-SS-3 
( l.~Bcnzan.thncer.e) 

70 ,Bcnzo(a)pyr~ (PAH) (c) S0·3l-8 
(3,4·Bc~) 

71 ·Bemo(b)fiuo~ (P AH) (c) 205-P~-l (),4-'Bcnz.ofiuoraDJbcnc) 
71. ·Bcnzo(k)tJuo~ (PAH) (c) 207~8-9 ( 11,12.-:Bcnr.ofluoranthc:ne) 
73 •ChlyiC!l.e (PAH) (c) Z1~1·9 74 ·Accnapllthylcne (PAH) 20B-96-8 1S •AnthtletM (PAH) 120-12.-7 

Published§ 304(a)P 
.AQUalic Ijfe: CritcriJ 
CMC CCC ~tc 

. . . . . . . . . . . -. . . 

. . . . . -

. . . . - . . - . 
20···· lJ•••• 9/S6 . - -. - . . - . - - -
. - . - . . . - . - - -
. - . 

. . . 

. . . 

. . . . . -. . . 

ubl.i$hcd § 304(a) Updated § 304(a) JK1.li ID!m:matjon Hum311 Htaiih Cri1cria Human Health Valli~* lW> ql BCF Water+Pisb F'uh W~+Fash Fish mglkg-dy kJ-dy/mg llkg 
.S200 520000 36 2600 0.2 0.00095 

4~ 1' - . . . - -
2. J 

30 6(19800) . 17 1900 o.ooos . - . - . . . 2.33 . . . . . . 3.31 
70 14300 70 14000 O.OOl . l.S 13.4 765 13 165 . . s.s 
0.0014 16 0.00069 8.1 . Sl 0.026 4.9 16.1 s.o 16 . 0.0049 136 . . o.oas 1.4 . 7.0 1.13 
30 #(1010) . O.l8 (30#) 8.2. 0.03 0.12 11 3001(3SOO) . 21000 (3001) 4600000 0.6 - 1.4 15000 50000 1.8 S.9 0.02 0.014 130 3000 5200 0.2 :. 

414 
. - -35000 154000 2.700 12000 O.J - :.~ 89 

' - . . - - - l) 350000 1800000 23000 120000 o.s . . 313000 2900000 310000 2900000 - . 0.0028 0.0311 0.0044 0.049 - - 30 
0.0028 0.0311 0.0044 0.049 - 7.3 30 

0.0028 0.0311 0.0044 O.M9 . - 30 
0.0028 0.0311 0.0044 O.o49 - - 30 
0.0028 0.0311 0.0044 O.o49 - - 30 o.oou 0.0311 ·mr •Dtt - . 30 0.002.8 0.0311 9600 110000 0.3 . 30 Exoept where indicated, all CliterU are 11sted~J micro~ams per liter (ug/1). A '• • indic.:~tes a c:b.3n~e in§ 304(a) hwnm health valucr compared to the August 1990 EPA R~ion vm criteria 

cll.art. 
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I 
..::..... I · .. 

Published§ 304(~) Published § 3()({a) Updated G 304(a) m1s Im~rmaqcn 
·A!ZWti~< I.i(~: Crilcda Human Hcal!h Cdtcd~ Humm Hcallh ~&Illes* RfD ql BCF Chemical .Name CASRN CMC CCC Daze Water+F'lSh Fish Waw+Pim FISh mg/J:g-dy kgoody/mg I/kg 

76 ·'Benzo(g,b,l)puylcne. (PAH) l~l-l4·1 . - - 0.002.8 0.0311 • D1t •mt . . 30 
= (1,11-~nzoperylcne) 

1300 14000 0.04 ( <..::) 77 -Fluorene (PAll} 8~7~7 .. - .. 0.0028 0.0311 -- 78 -Ph~ (P)Jij 85-01·8 0.0028 0.0311 • Dtr •lib' . .. ,)1.} = - - .. c:- 79 .oibcnzo(a,b)anthraccno (PAH)(e) 53-70-3 - . 0.002.8 0.0311 0.0044 0.049 . - 30 ":'.J -·:0 (1,1,5.~Di~) ·--" 
0.049 30 = 80 ·lndcoo(l~·cd)pyceno (PAll)(c) 1~-3~5 .. - - 0.0028 0.0311 0.0044 . -l.!""l 

81 .Pyrena (PAR) 1~ - - . 0.0028 O.OJU P60 11000 0.<13 - lO 0 82. Tetrachloroetl\yl~ (c) 12.7-11-4 .. - .. 0.1 8.8$ 0.80 13 0.01 - 30.6 :;;::: 

>'< 83 To1ucne. 1()8..81-3 - - - 14300 424000 6800m 200000 0.2 - 10.7 ..r:; S4 TrichJoroelhykno (e) 79-01-6 . - - 1.7 80.7 '1,,7 81 - - 10.6 c.:... 
85 Vmyl chlorido (c) 75..01-4 1.0@ S25 2.oo $30 1.17 - - . . . 

(Cioroclhyle:ne) 

&6 Aldrin. (c.) l09-00-l 3.0 (1.5'*) - 10JSO 0.000074 0.000079 0.00013 0.00014 0.00003 17 4070 87 Dieldrin (c.) 6().51-1 1.5 {1.25•*) O.<XH9 10180 0.000(>71 0.000076 0.00014 0.00014 O.()()()()S 16 4670 88 Otlordau (c) 51·74-9 2.4 (1.11 *) 0.0043 10180 0.00040 0.()()043 O.OOOS7 0.00059 0.00006 u 14100 89 4.4'·DDT {c) S0-29-3 1.1(.ss••> 0.001 10180 O.OCIOOl4 0.000024 O.OOOS9 O.OOOS9 0.0005 o.~ .S3600 90 4,4'·DDB (c) 72--SS-9 . - O.Cl00024 0.000024 0.00059 0.00059 - O.l4·'4 •.. 53600 
9l 4,4'·DDD (c) 1.2--SU . - . 0. ()()0024 0.000024 0.00083 O.QOOS4. - 0.24 L""? 92 .alpba·&doSillfan 115-29-7 0.22 (.11'-) O.O.S6 10180 74 159 llOp 240p 0.006p . 

= 93 ·beb·Endosulfm 115-2.9-7 0.22. (.11•*) 0.056 10/80 74 159 110p 240p O.OO$:p - 270 .":;J 94 ·Bndosulfan 5Ul!atc 1031..07-3 . - - 74 159 llOp 2AOp 0.006-p . 270 ;:;;;::: 
:.r.l 95 Bndrln 72-20-8 0.18 (.0~ 1 ) 0.0023 10180 0.2@ . 0.16 0.81 0.0003 . - 3970 = ::c.l 

96 Bndrin alddlyde. 7411·93-4 0.1@ 0.7& 0.81 0.0003 3970 
:::;; . - . - -z: 91 Heptachlor (c) 16-41-1 O.S2(.26U) 0.0038 10/80 0.00028 0.00029 0.00021 0.00011 0.0005 4.5 11200 98 Hepcaclllor epoxido (c) 1024-57·3 O.Sl (.26U) 0.0038 10/80 0.00028 0.00029 0.00010 0.00011 0.000013 9.1 11200 :E 99 :Lipb.a·DHC (c.) 319·84-6 . - . 0.009l 0.031 0.0039 0.013 . 6.3 llO ex; 

(Hcxa:bloroc:yclohcxanool&lpha) ::n 
;"-.J 100 bw.·BliC (c) . 319-85-7 . . . 0.016 o.oss 0.014 0.045 . 1.3 llO .. 

(HexacblorocyclohexJnc..bcta) ~ 

Excqlt where indj~tecf.. aU criteria arc listed u micro~ per liter (Ui/1). A •.• indicatc.s a ~~ in~ 304(a) human health values compared to 1h~ August 1990 EPA Region VITI criteria = 
'..%.., chart. . . 
::-
OJ 

I 
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z: 
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""-• I ·. I 
Puhli.sh:d § 3C4{a) Publishbd § 304{.a) Updated S 304(a) . IBIS InfalllliJtpm A!lWlil: I.i!e: Crilcrla HnmiiD B~lh Cmcda Hum aD llcalQI ~llu=* RID ql BCF Chemical Name CASRN Ov!C CCC Date Wouet+F'ISb fim Watu+Pish FUll ~ni/lci·dy kg-dylmg Ukg 

101 ganmu-BBC {Undanc) {e) SS-89-9 1,0 (lU) 0.08 10/SO 0.019 0.063 0.019 0.063 0.0003 - 130 :,;::) (Hexachlorocyelobexano-~) 

l~r 
n 102 delta·.BHC 319-86·8 . - . . . . . - -·- (H~Iorocyci~U) :,;::) 
:-- 103 PCB 1241 (Aioclilor 1142) (c) 1336-3-6-3 . 0.014 10/80 0.000019 0.000079 0 .()()0()44. 0.000045 - 7.7 31200 
:'-J 
:-o 104 PCB·1254 (Arochlor 1254) (e) 1336-36-3 ,:; . 0.014 10/80 0.000079 0.000079 0.000044 0.000045 - 7.7 31200 :=J lOS PCB-1221 (Aroc:hlor 1221) (e) 1336-36-3 . 0.014 10/80 0.000079 0.000079 0.000044 0.000045 - 7.7 31200 
_,...., 

106 PCB-1232 (Arochlor 1232) ((.) 1336-36-3 . 0.014 10/80 0.000019 0.000079 0.000044 0.000045 - 7.7 31200 ~ 107 PCB·l24t (Arochlor 1248) (c) 1336-36-3 . 0.014 10/80 0.000079 0.000079 0.000044 0.000045 - 7.7 31200 108 PCB-1260 (Arochlor 1260) (c) 1336-36-3 . 0.014 10/80 0.000079 0.000079 0.000044 O.OOOO·U - 7.7 31200 
><: 
~ 109 PCB·t.Ol6 (Arochlor 1016) (c) 1336-36-3. • 0.014 10/80 0.000079 0.000079 0.000044 0.00()()4.5 - 7.7 31200 
ex.. 

110 Toxaphene (c) 8001-J.S-l 0.73 0.0002 9186 0.00071 0.00073 0.00073 0.00075 1.1 13100 -
lll Antimony 744().36-0 . . . 146 4.SOOO 14m 4300 0.0004 - 1.0 lll Arsenic (c) 7440-3&-l 360 190 1/SS 0.002. 0.017 0.018 0.14 0.0003 1.7S 44 113·Asbcstos (c) 1331.-ll-4 . . . 30000 fibets/1 - 7000000@ fll -U4 Bezyllium (c) 7440-41-7 - . . 0.0037 0.064 o.oonntr 0.13 ntr o.oos 4.3 19 11S·Cadmium 744~3-9 3.9•u 1.1 ... 1/BS 10@(29) . 14m,ntr &4ntr o.ooos . 64 
116 ChromiUM {III) 7440-47-3 1700 .. * llOU* 1/S.S 50@(170000) 343~ 33000 m.Atr 670000 ntr l.O . 16 Cluomium (VI) 16 11 1185 50@ . 170m.= 3400ntr 0.005 ;~() 
ll7>Copper 744().S0-3 u••• ll••• 1/S.S 10001 - 1300x 1()();')1 - . -.:Q 118 Cyanide (total) S1·l~S 22 S.l 1/S.S 200@ - 700 220000 0.02 . 1.0 

J 119·Lu4 7439-92--1 32.••• 3.z•n 1/S.S SO@ . -ntr,m - . - 49 
:::; 
../: 120 Mercury 7439-97·6 Z.4 0.012 1/S.S 0.144 0.146 0.14 0.15 . - ssoo ~ 
,;r~ 

121 Nickel 7440-02-<> 1400*** 160**' 9/e6 13.4 100 610m (600 O.Ol 47 
~ 

-<::: 122·Seleniwu 7782-49-2 w s 9/'li7 10@ 170m,w 9000ntr 0.005 6.0 - -123.Silver 7440-12-4 4.1 ... - 10180 SO@ - 170 atr llOOOOntr o.oos - o.s :;:;; 124.~Uium 7440-28.0 . - . 13 48 1.7 6.2 0.000068 - 119 
< llSoZin.c 1440-66·6 120'1111•• no••• U'li1 SOCX)I - 9100 (SOOO#) '69000 0.3 - 47 
:n 

126 Dioxin {2.3,7,3-TCDD) (c) 1746-01·6 :--..J . - . 0.000000013 0.0000000 14 0.000000013 0.000000014 - - 5000 
.. 
:n 

This chart lisu all 126 ot EPA'' priority toxic poll~ Whetbet or not criteria rec:Dmmtndat ions a~ avail1bl c. A •.• lndic:ates the abscnc:c of crilcria recommerulalions or other in!omwioo. ::.:; For carcir.ogens, the displayed v~uei reflect a 10 incremenbl risk factor. Except where irulicaled, all criteria are. listed as microsrams per 1if.c:r (lJ~. A •.• indicates a change in§ 304(a) .X.., hUlllaJl health V~UCI compared to the August 19~ E.P A h~on vm crileda ch.lrt. .-:n 
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OrnER POU.UTANTS w/§ 304(~) CRITER.IA 

Olemicat Name 

1 Aluminum (pH 6.5-9.0 only) 
2 Ammonia 
3 Barium 
4 Ba(chlorom.ethyl) Ether (c) 
5 Cllloride 
6 Chlorine (TRC) 
1 Chlorpyrifos 
8 Demeton 
9 Dichlorodifluoromethan.c {HM) 
10 2,4-<l.iclllorophenoxy acttic. acid 

('2,4-D) 
11 Dissolved gase~ 
12 Dissolved oxy~en 
13 Dis.solvcd solids 
14 Guthion 
15 Iron 
16 Malathion 
17 ~an.c~ 
18 Me:hoxychlor 
19 Mirex 
20 Nitrates (as N) 
21 N-nitrosopyaoUden4 (c) 
22 Oil and Gre.asc 
2l Pu~on 
24 Pcnuchlo~ 
2.S Sollds 
26 Sulfu:to-Hy~e:L Sulfide 
27 1,2,4 ,S·tetrachlorobc:l:lwJ.c 
28 Trichlorotlu.olom~ (HM} 
29 2,4 ,S·trlchlorophenot 
30 2·(Z,4 ,5-triehloropbcnoxy)­

proprlonic acid (2,4,5-TP) 

Published§ J.04(a) 
ADua1:ic Life Criteria CASllN cMC-~ CCC 

7429·90-S 750 
7664-41-7 • 
7440.39-3 
S42-83-1 
16887-oo-6 860000 
7782-.SO-S 19 
zn1-u-.2 o.o83 
8065~3 
75-71-8 
94-75-7 

87 

230000 
11 
0.()4.1 
0.1 rb 

110% sat. rb 
778l.M-7 • ... . . . 
86-50.0 . 0.01 rb 7439-89-6 . 1000 cb 
12.1·75·5 . 0.1 rb 
7439-'90-.S . . 
72-43-.5 . 0.03 rb 
2385·85·5 . 0.001 cb 14-7n • .s.s-a • . 
930-55·2 . . 

& rb 56-38-2 0.065 0.013 
60~P3-.S . . 

+rl> 7783.¢6-4 . 2 rb 
95·94·3 . . 
1S-69-4 . . 
9.5-95-4 . . 
~·72-1 . . 

Date 

&/88 
l/85 

2/88 
li&S 
9/86 
1n6 

1n6 
4/86 . 
1n6 
1n6 
1n6 . 
1n6 
1n6 . . 
1n6 
9/86 . 
1n6 . . . 
-

Published § 304(a) 
Hmllitll I:I~:illth Ciiic[i& 
Watx:r+Fisb 

. 

. 
1000@ rb 
0.00000316 

0.19 
100@ rb 

see rb 

300@ rb . 
SO@rb 
100@ rb . 
10000@ rb 
0.016 

74 

38 
0.19 
16(2600) 
lO@rb 

P'uh 

-. . 
0.001&4 

l.S.7 

. 

. . . --.. 
91.9 

85 

41 
15.7 . .. 

Updated f S04(a) 
HUlllaD lkaltb ~alll~ · 
Wate:r+Picb Fish 

- . . . 
lOOO@rb . 
0.00016 O.o78 

6900 510000 
lOO@rbm 

scub 

3000rb -. -SO@rb -lOO@rbm -. . 
lOOOO@rb . 
0.017 93 

3.5 4.1 

1.3 2.9 
10000 160000 
2600(11) 9800 
10@ rb . 

mxs IntOIIIIa~ 
RtD ql 
mglkg-dy q-dy/mg 

-
0.07 
. 

0.2. 
0.01 

. 
0.02 
o.oos 
o.oos 
0.0002 
1.6 . 

o.oooa 

0.0003 
0.3 
0.1 
0.008 

-. 
220 

. '· ·-, ·. . . '~ 

.'• . • . ·, ... 
'·· ... 

. 
2.1 

.. 

-. 
-

BCF 
Jlkg 

( 

0.63 

3.7S 

. \ 
o.css 

2125 

1:2.5 
':.15 
·110 

This chart lists pollutants DOt listed in CW A § 307(;r) for which EPA has issued criteria guid.mcc under CW A § 304{a). A • .• indkales lbo lbseDco of uuerla rccammendalioos or other 
info~tiou. For c:a"ino~, chc displayed nlUCJ rctlca a 10"' ~emeruu risk bctor. Except where irullcalcd, all ailcria arc listed as micro&J&m per Iller (ugll) • 


