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INTRODUCTION

A preliminary review of the TVA Fish Sampling and Analysis Report (TVA,
1985) has been pexformed to determine if amy contaminants were found in
fish at levels which might pose 2 problem to human health. Four metals,
two organics, and five radionuclides were detected at levels which may
warrant further study.

Allowable Daily Intakes

Values of sllowable daily intake (ADI) of contaminants considered in this
report are listed in Appendix A. The derivation of these values is
explained in detsil in Hoffman et al. (1984). Briefly, for noncarcinogenic
toxic chemicals, Envirommental Protection Agency (EPA) values for the ADI
were used. For carcinogenic chemicals, the ADI was determined by
calculating the daily intake of a _cgrcinogen that would result in a
lifetime risk of developing cancer of 10 . The ADI for radionuclides was
de termined by calculating the deily intake of a radionuclide that would
result in 2 maximum effective dose—equivalent of 1 millirem per year. A 1
mi}.gircm dose—equivalent results in 2 lifetime risk of developing cancer of
10 . (It should be noted that Hoffman et al. (1984) incorrectly stated
that the ADI for radionuclides given in that report was based on an
effective dose-equivalent of 10 millirems per year. The report should have
stated that the ADI was based on an effective dose~equivalent of 1 millirem
per year, the same values used in the present report).

Preliminary Guidance Values

It is often convenient to have safe human exposures expressed in terms of
2llowable envirommental conceatrations rather than ADI's. For this reason,
a Prelimipary Guidance Value (PGV) for coacentrations of pollutants in fish
flesh was determined for each pollutant. The PGV is that concentration
(ng/kg) in fish flesh which would, under normal ingestion conditions,
result.in an ingestion intake equal to ome—third of the ADI. The factor of
one~third is included to account for intake of the contaminant via other
pathways such as inhalation and terrestrial foodchain ingestion. The FGV
is calculated by dividing the ADI by the product of the assmmed value for
the daily human fish consumption (0.02 kg/d) &and a factor of 3.

GV . (mg/kg) = ADY (mg/d)
0.02 (kg/d) x 3

A list of PGV's for contaminants considered in this report are 1listed in
Appendix A.

CONTAMINANTS WARRANTING FURTHER STUDY

Metal Contaminants

Twelve priority metal contaminants were found in quantities above the
detection 1limit. Of these, four exceeded the PGV —— arsenic, beryllim,
mercury, and thalliom. Resuvlts are showrn in Table I.
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OBNL has conducted quarterly evaluations of mercury in fish flesh samples
taken from five sites along the Clinch River since 1978. The most recent
data, (OBRNL, 1985) indicate that some carp at Clinch River Mile 12.0 exceed
the FGV. The maximum level reported was 1.3 mg/kg.

Organic Contaminants

Seven priority organic contaminants were found in quintities above the
detection 1imit, These seven were:

4,4 DDD

4,4 DDE

Aldrin

bis (2-ethyl-hexyl) phthalate
chlorof orm :

di~n-butyl phthalate

PEB’'s

Of these seven, only two, aldrin and PM's were found in quantities
exceeding the PGV. Results are shown in Table IX.

Thirty—seven of the organmic priority contaminants have PGV's below the
lowest detection level of the TVA Instream Contaminant Study. Thus, these
organics may be present in fish flesh at levels above the PGV's, - These
compounds are listed in Table IIXI with their concomitant FGV's and the IVA
lowest detection levels.

Additional dats exist for P(B concentrations in Clinch River fish. The most
recent dats (OBRNL, 1985) indicate that of 357 fish samples tested from six
sites along the Clinch River, none has P(B concentrations exceeding the FDA
action level of 2.0 mg/kg. However, P(B concentrations in fish samples
from three sites exceeded the PGV (see Table IV).

Metabolites

TVA analyzed fish flesh samples for a total of 16 metabolites. However,
EPA has not published ADI values for any of the measured chemicals,

Radionuclides

- The TVA analyzed fish flesh samples for eleven <radionuclides. Of these,
CS-137, K-40, SR-89, =and SR-90 were detected at levels above the FGV.
Resul ts are shown in Table V.

ORNL has conducted quarterly evaluations of radionuclides in fish flesh
samples taken from five sites along the Clinch River. The most recent data
(ORNL, 1985) show CS-137 and U-238 at activities above the PGV (see Table
vI).
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Table I. Priority Metal Pollutants Detected in Fish Samples

Mo tal Maximom Level Mean Level GV Ratio Maximom
Found mg/kg Found mg/kg ng/kg Level Found/PGV
Antimony 1.0E+0 0.29% 5.2E+0 1.9E-1
Arsenic 5.3E1 1.6E1 7.1E-4 7.5E+3
Beryllimm 1.0E-1 5.2E-2 3.6B-3 2.8E+1
Cadmiuon 9 .4E-1%* 7.8E-2 1.0E+0 9.4E-1
Chranimm 9.8B-1 9.1E-1 1.8E+0 . 5.5E-1
Copper 1.0E+1 7.6E-1 3.6B+1 2.8E-1
Lead 1.6E+0 1.6B-1 1.8E-0 8.9E-1
Mercury 3.3E+0 3.3E1 4.2E-1 7.9E+1
Seleniwm 2 .6E+0 5.3E-1 5.2E+0 5$.0E-1
Silver 6.2E1 2.2E1 1.2E+1 5.0E2
Thalliom 3.8E+0 1.1E+0 6.6B-1 5.8E+0
Zinc 1.7E+1 7.6E+0 1.8E+2 9.0E-2

*A level of 115 mg/kg was found in crayfish at 2 stations,




Appendix A. Allowable Daily Intakes (ADI) and Preliminary Guidance Valuss

(PGY) of Organics, Metals and Cyanide, and Radionuclides Used for the

Instream Contaminant Study

CONTAMINANT ALLORABLE DAILY PREL IINARY
INTAKE GUIDANCE VALUE
ORGANICS ug/d ng/kg
ACENAPHTHENE 4.0B+1 : 7.1E-1
. ACENAPETHAL ENE 2.5E-2 4.5E-4
ARALEIN 1.1E+2 2 .0E+0
ARYLONITRILE 3.4E-1 ‘ 6.1E-2
ALDRIN . 4 .0E-2 7.0E-3
ALPH A-BHC 2.7E-1 4.8E-3
AL PE A- ENDOSULFAN 2 .8E+2 5.0E+0
ANTHRACENE 2.5E-2 4.5E-4
BENZ IDINE 4.9E-3 9.0E-5
BENZENE 3.2E+1 5.7E-1
BENZO(A)ANTHRACENE 2 .SE-2 4.5B-4
BENZO (A)PYRENE 2.5E2 4.5E-4
BENZ O (GHI) PERYLENE 2 .5E-2 4.5E-4
BENZ 0 (K ) FL UORANTHENE 2 5E-2 4.5E-4
BETA-BHC 4.6E-1 8.2E-3
BETA- ENDOSULFAN 2 .8E+2 5.0E+0
BIS (CHLOROMETHYL ) ETHER 5.0E-5 8.9E-7
BIS (2-CHLOROETHOXY ) METHANE _— —
BIS (2—CHLOROETHYL) ETHER 1.0E+0 1.8B-2
BIS (2—-CHLOROIS OPROPYL ) ETHER 4.6E+1 8.2E-1
BIS (2-ETHYL HEXYL ) PHTHAL ATE 4 .2E+4 7.5E+2
BROMD FORM 4 .0E+0 7.1E-2
BUTYLBENZ YL PHTHAL ATE 1.0E+3 1.8E+1
CARBON TETRACHLORIDE 8 .6E+0 1.5E-1
CHLORDANE 1.3E-1 2.3E-3
CHLOROBENZENE 4.0E+1 7.1E-1
CHLORODIBROMDMETHANE 4 .0E+0 7.1E-2
CHLOROETHANE 9.3E+5 _ 1.7E+
CHLORORORM 4 .8E+0 8.5E-2
CHRYSRNE ~  ——  —735E3 4.5E4
DEL TA-BHC - 3.5E-1 6.2E-3
DI-N-BUINLPHTHAL ATE 1.3B+4 . 2 .2E+2
DI- N-OCTYL PHTHAL ATE 1.0E+3 1.8E+1
DIBENZO (AH) ANTHRACENE 2 .5E-2 4.5E-4
DI CHL OROBROMMETHANE 4.0E+0 7.1E-2
DI CHL ORODY FL UOROME TH ANE 6 .0E+3 1.1B+2
DIELDRIN 3.8E3 - 6.8E-5
DIETHYL PHTHAL ATE 4 .4E+5 7.8E+3
DIMETHYL PHTHAL ATE 7.1E+5 1.3E+4
ENDOSULFAN SULFATE 2 .8E+2 5.0E+0
ENDRIN 3.6E+1 6.7E-1
ENDRIN ALDEHYDE 7 .0B+1 1.2E+0
ETHYLBENZENE 1.6E+3 2 .9E+1
FLUORENE 2 .5E-1 4.5E-4

FLUORANTHENE 1.0E+2 1.8E+0
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Appendix A. (Continued)

CONTAMINANT ALLOFABLE DAILY PREL IXINARY
. INTAKE GUIDANCE YALUES
CRGANICS pg/d mg/kg
GAMMA-BHC 9.0E-1 1.6E2
HEPFTACHL OR 2.3E2 4.1B-4
HEFTACGHLOR EPOXIIE 1.9E-1 3.3E-3
HEXACHL.OROBENZ ENE 3.0E-1 5.3E-3
EEJA (HLLOROBUTADIENE 1.4E+)1 2.5E1
HEXA CHL OROCYCL OPENTADIENE 2.1E+0 3.7E-2
HEXA C(HLOROETHANE - 4.7E+1 8.4E-1
INDENO(1,2 ,3-CD)PYREN 2.5E2 4 .5E-4
ISOPHORONE - - : . 1.1E+3 1.9E+1
METHYL. BROMIIE 4 .0E+0 7.1E2
METHYL. CHLORIDE 4.0E+0 7.1E2
METHLENE CHLORIDE 4 .0E+0 7.1E-2
N-NITROSODI PHENYL AMINE 1.4E+2 2 .5E+0
N-NITROSODI-N-PROPYL AMINE 1.9E-2 3.3E-4
N-NITROSODIMETHYL AMINE 5.0E-2 8.9E-4
NAPHTH ALENE 4 .5E+2 8.0E+0
NITRCBENZENE 6 .0B+2 1.1E+x1
P-CHLORO-¥-CRESCL 7.9E+3 1.4E2
P(B-1016 2.2E1 3.9E-3
P(®B-1221 2.2E1 3.9E-3
P®B-1232 2.2E1 3.9E-3
PB-1242 2.2E1 3.9E3
P(B-1248 2.2E1 3.9E-3
P(B-1254 2.2E1 3.9E-3
P(B-1260 2.2E1 3.9E-3
PENTACHL.CROPHENQL 2 .1E+3 3.7E+x1
PHENANTHRENE 2.5E2 4.5E-4
PHENOL 7.0E+3 1.2E+2
PHENAL S (TOTAL) 6 .8E+3 1.2E+2
PYRENE 2.5E2 4.5E-4
TETRACHLOROETHYL ENE - 8.1E+0 1.4E-1
TOLUENE 2 9E+4 5.3E:2
TOXAPHENE 1.6E1 2.9E3
TRIGHLOROETHYLENE S.7E+1 1.0B+0
TRIHLOROFLUOROMETHANE 6 4E+4 1.1E+3
VINYL CHLORIDE 1.1E+3 1.9E+1
1,1-DIGILOROETHANE 2 9E+S 5.2EB+3
1,1-DICHLOROETHYL ENE 2 .8E+0 4 .9E-2
1,1,1-TRICHLOROETHANE 3 .8E+4 6 .7E+2
1,1,2-TRICHLOROETHANE 5.7E+0 1.1B-1
1,1,2 ,2-TETRACHLOROETHANE 4 .2E+0 7.5E2
1,2-DICHLORGBENZENE 1.3E+3 2 .3E+1
1,2-DICILOROETHANE 1.5E+1 2.6E-1
1,2-DICHLOROFROPANE 4 .2E+2 7.5E+0
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Appendix A, (Continued)
QONTAMINANT ALLOVABLE DAILY PREL IXINARY
INTARE GUIDANCE VALUES

ORGANICS ug/d ng/kg
1,2-DICILOROFPROPYLENE 1.3E0 2.3E2
1,2-DIPHENYLHYDRAZ INE 1.0E+0 1.8E2
1,2-TRANS-DICHLOROETEYLENE 6.7E-1 1.2E-2
1,2 ,4-TRICHLOROBENZENE 2.6E+1 4.6E-1
1,3-DICHLOROBENZENE 1.3E#3 2 3E+1
1,4-DICILOROBENZENE 1.3B6+3 2 .3Et1
2-CHLOROETHYLVINYL. EITHER _ _
2-CHLORONAPHTH ALENE _ -—
2-CHLOROPHENOL 6.0E-1 1.2E2
2-NITROPHENQL 1.4E+2 2 .5E+0
2 ,4-DICHLOROPHENGL 1.0E+0 1.8E-2
2 ,4-DIETHYLPHENOL _ —
2 ,4-DINITROPHENCL 1.4E+2 2 .0E+0
2 ,4-DINITROTOLUENE 1.6E+0 2.9E2
2 ,4,6-TRICHLOROPEENAL 3.5Bx1 6.3E-1
2 ,6-DINITROTOLUENE 1.6E+0 2.9E2
3,3-DICHLOR(BENZ IDINE 6.5E2 1.2E3
3 ,4-BENZOFL UORANTHENE 2.5E2 4.5E-4
4-BROMDPHENYL. PHENYL ETHER - -
4-CHLOROPHENYL PHENYL. ETHER - -
4—-NITROPHENOL 1.4E+2 2 .0E+0
4,4-DDD 7.2B-1 1.3E-2
4 ,4-DDE 7.2E-1 1.3E-2
4,4-DDT 7.2E-1 1.3E-2
4,6-DINITRO-O-CRES(L 2.7Ex1 4.9E-1
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Appendix A. (Coatinved)
GNTAMINANT ALLOYABLE DAILY PRELINMINARY
INTARE GUIDANCE VALUES
METALS AND CYANIDE pg/d mg/kg
ANTIWONY 2.9E+2 5.2E+0
" ARSENIC 4.0B-2 7.1B-4
BERYLL IOM 2.0E-1 3.6E-3
CADHMIUM 5.7E+1 1.0E+0
CHROMIUM 1.0E+2 1.8E+0
COPPER 2 .0E+3 3.6E+1
CYANIDE 4.1E2 7.3E+0
LEAD 1.0Ex2 1.8E+0
MERCURY 2 4E+1 4.2E1
NICXEL 2 .9E+2 5.2E+0
SELENIUK 7.0E+2 1.2E+1
SILVER - 1.6E+1 2.9E-1
THALL IUK 3.7E+x1 6.6B-1
ZINC 1.0E+4 1.8E+2
RADIONUCL IDES pCi/d pCi/kg
AC - 228 1.7E+3 2 .9E+4
BI - 212 2 4E+3 3.9E+4
BI - 214 8.9E+3 1.5E+5
@ - 60 2 .4E2 4.0E+3
CS - 134 2.4E+1 4.0E+2.
CS - 137 3.3E+1 5.6E+2
K - 40 1.5E+2 .
PB - 214 5.6E+3 9.7E+4
B - 212 1.5E+2 2.6E+3
PO - 238 6 .8E+0 1.1B+2
PU - 239 6 .2E+0 1.0B+2
SR - 89 3.0E2 5.1E+3
SR - 90 1.9E+1 3.2E2
TC - 99 2.7E+3 4 .5B+4
U - 234 9.7E+0 1.6B+2
U - 235 1.0E+1 1.7B+2
U - 238 1.1E+0 1.8E+1
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Table IXI, Organic Pollutants with FGV's below
Detection Levels

Lowest

Organic Conpound Detection Level GV
mng/kg ng/kg -

ACENAPHTHALENE 0.41 0.00045
ANTHRACENE 0.41 0.00045
BRNZ IDINE 2.1 0.00009
BENZO (A) ANTHRACENE 0.41 0.00045
BENZO (A) PYRENE 0.41 0.00045
3,4-BENZOFLUORANTHENE 0.41 0.00045
BENZO (GHI) ‘PERYLENE 0.41 0.00045
BIS (2-CHLOROMETHYL) ETHER 0.41 0.0178
ALDRIN 0.01 0.00007
ALPHA-BHC 0.01 0.0048
BETA-BHC 0.01 0.0082
DEL TA-BHC 0.01 0.0062
CHLORDANE 0.01 0.0023
HEPTACHLOR 0.01 0.00041
HEPTAGHLOR (EXPOXIDE 0.01 0.0033
CHRYSENE . 0.41 0.00045
DIBRNZO (AH) ANTHRACENE 0.41 0.00045
3,3-DICILOROBENZ IDINE 1 0.0012
2 ,4-DINITROTOL UENE 0.41 0.0285
2 ,6-DINITROTCL UENE 0.41 0.0285
1,2-DIPHENYL HYDRAZINE 0.41 0.0178
FLUORENE 0.41 0.00045
HEIA(AL,LORGBENZ ENE 0.41 0.0053
HEXA L OROBUTADIENE 0.41 0.2513
INIENO (1,2,3-CD)PYRENE 0.41 0.00045
N-NITROSODI METHLAMINE 0.41 0.000891
N-NITROSODI-N-FROPYL AMINE 0.41 0.00033
PHENANTH RENE 0.41 0.00045
PYRENE 0.41 0.00045
METHYLENE (HLORIIE 0.25 0.0713
1,2 TRANS-DIGHLOROETHYLENE 0.05 -0.0119
BIS (CHLOROMETHYL) ETHER 0.05 0.000000891
2-CHLOROPHENQL 0.41 0.0107
2 ,4-DINITROPHENCL 4.1 2.0107
DIELDRIN 0.01 0.000068
HEXA CHL OROCY(L OPENTADIENE 0.41 0.0374
TOXAPHENE 0.50 0.0029




Table II. Priority Organic Pollutants Detected in Fish Flesh Samples

Organic Compound Maximm Level GV Ratio Maximom
Found mg/kg ngl/kg Level Found/PGV
4,4-DDD 1.0E-1 . 5.4E+1 1.9E-3
4 ,4-DDE 4 .0E-2 1.5E+1 2.7E-3
ALDRIN 2.0E2 1.0E-2 2 0E+0
BIS (2-ETHYLHEXYL) PHTHALATE 3.3E+0 7.5E+2 4.0E-4
CHLOROFORM 5.0E2 8.5E-2 5.9E-1
DI-N-BUTYL, PHTHALATE 2 4AE+0 2.2E+2 1.0E-2
P 4.7E+0 3.9E-3 1.2E+4




Table IV. PCB Concentrations Exceeding PGV in Cl inch River Fishl

Location No. of
fish sampled max
2.0 4 4.2E-3 1.4E-3 1.1E+0
CRM5.0 5 9.1E-3 2 .4E-3 2.3E+0
5 4.9E-3 3.0E-3 1.3E+0
CRM12.0 46 8.2E-3 5.8E-4 2.1E+0

Ipata from ORNL (1985).
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Table V. Radionuclides Detected in Fish Flesh Samples

Maximum Ratio
Radionuclide Level Found PGV Maximom Level Frwncd
pCi/kg pCi/kg /PGY
AC - 228 8.0E+2 2.9E+4 - 2.8E2
BI - 212 9.0E+2 3.9E+4 2.3E2
BI - 214 2.6E+3 1.5B+5 1.7E-2
a0 - 60 1.2E+2 4.0E+3 3.0E-2
Cs - 134 2.7E+2 4 .0E+2 6.8E-1
CS - 137 2.6E+4 5.6Ex2 4.6E+1 A
K - 40 2.2E+4 Z.4E+3 9.2E+0 |
PB - 214 9.0E+2 S.7E+4 9.3E-3 :
SR - 89 1.6E+3 3.2E+3 5.0E+0 :
SR - 90 1.3E+3 3.2E+2 4 .,1E+0
TC - 99 1.0B+3 4 .5E+4 2.2E2
)
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Table VI. Radionuclides Detected in Clinch River Fi:hl

Maximum Level Ratio

Radionucl ide Found PGV Maximum Level
pCi/kg pCi/kg /PGY
® - 60 2 .4E+1 4.5E+3 5.3E-3
cs - 137 1.3E+3 6 .2E+2 2 .1E+0
PU - 238 4.1E1 “1.1E2 3.7E-3
PU - 239 1.5E+0 1.0E+#2 1.5E-2
SR - 90 9.6E+1 3.2E2 3.0B-1
U - 234 5.3B+1 1.6E+2 3.3E-1
U - 235 2 .5E+0 1.7E+2 1.5E-2
U - 238 3.0E+1 @ 6 .7E+0
1hata from ORNL (1985). N
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