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| NTRODUCTI ON

Pol ychl ori nat ed bi phenyls (PCB's) are a group of aromatic

hal ogenat ed conpounds commercially produced in the U S. since
1920. Over 209 congeners of PCB' s exist, while only 47 are
toxicologically inportant. Monsanto, the |argest producer of
PCB's in the U S. sold themunder the trade nanme "Aroclor"” and
the termis frequently used interchangeably with PCB. Each
aroclor is given a four digit nunber, the first two digits

i ndi cate the nunber of carbon atonms in the nolecule and the
second two indicate percent chlorination. The higher the degree
of chlorination, the nore toxic the aroclor.

PCB' s are characterized by relatively high environnental
persistence and toxicity. GCenerally, background |evels of PCB s
are higher in the aquatic environnment than in the terrestial
environment. Aquatic systens are the main ultimte sink of
PCB's. Due to their highly lipophilic nature these conpounds
have strong tendencies to bioaccunulate in aquatic organi sns and
particularly in fish. The nost common route of human exposure
occurs through consunption of fish and shellfish from PCB
cont am nat ed wat ers.

PCB residues in adi pose tissue of the general population in

i ndustrialized countries range from1l to 5 parts per mllion.

Pl asma PCB residues in the general popul ati on have been found to
range fromb5 to 50 parts per billion. Because PCB' s are
lipophilic, they tend to accunulate in body fat and are rapidly
removed fromthe bl oodstreamto be stored in body fat. The

bi ol ogical half life is approximtely one year.

PCB' s are capable of bioaccumulating in fish tissue at a rate of
31,000 tinmes the level in surrounding water. The consistency of
PCB's is simlar to that of mneral oil, therefore they are
rarely found in water and readily settle out to sedi nents bel ow,
where they may remain with a half life of approximtely 4 years.
The insolubility of PCB's in water helps to prevent contam nation
of drinking water supplies. Because PCB' s strongly adhere to
soil particles, leaching fromsoil to plants and vegetabl es does
not occur. Fish are the best indicator of PCB's in the

envi ronment .



ENVI RONVENTAL SOURCES

* |eaks or emm sions of capacitor and transmtter fluids
* production of herbicides, pesticides, chlorophenols and
chl or obenzenes

* nmetal industry and mining (lubricating and hydraulic oils)

pl asticizer uses in paints, plastics, adhesives and
caul ki ng conpounds

| aboratory imrersion oils

wood preservation (chl orophenols)

agricultural work (pesticides and herbici des)

dye carriers in carbonl ess copy paper

burning of landfill or nunicipal waste containing PCB devices

*

* % F X X

CHRONOLOGY OF EVENTS

The Donna Irrigation District Reservoir is |located in the Rio
Grande Valley, in H dalgo County, southwest of the city of Donna,
Texas. Sanpling sites were selected based on information
reporting a high PCB concentration in a fish tissue sanple
col |l ected by an EPA contract study on dietary intakes in the Rio
Grande area. People were observed fishing at the site and trash
and paths on the banks indicated this was a high use area.

Initial fish sanpling was conducted on May 24, 1993. Eleven fish
sanpl es were col |l ected and anal yzed for PCB' s, pesticides, and
metals. Four of the el even sanples exceeded the FDA tol erance

| evel of 2 ppmPCB s for fish and shellfish and two sanpl es
approached the tolerance | evel see Table 1. Pesticide and netal

| evel s were not found to be of public health concern. A fish
consunption advisory was issued for Donna Reservoir and its

i nterconnecting canal systemdue to elevated levels of PCB' s in
fish tissue.

On June 29, 1993, the aquatic life survey teamreturned to the
Rio G ande Valley to expand sanpling in Hi dalgo county.
Irrigation districts and | akes were sel ected east and west of
Donna Reservoir to determ ne the extent of the PCB contam nation
in Hdalgo county. Thirty fish sanples were collected. PCB
concentrations fell below the detection limt for all thirty
sanpl es. The EPA "National Study of Chem cal Residues in Fish"
reveal ed a concentration of

6.5 - 1000 ppb PCB' s in fish fromthe Iower Rio Grande Valley
(EPA Contract Grant No. 68-C9-0013).

In January of 1994, 20 additional fish sanples were collected
fromthe Donna Irrigation System Eight of twenty sanples
col | ected approached or exceeded the FDA action |level for PCB s,
with four fish containing between 4 ppmand 24 ppm The Donna



Irrigation District was declared a prohibited area for the taking
of aquatic life.

H STORY OF REGULATI ON

More than one billion pounds of PCB' s were produced in the U S
before 1977, with Mnsanto producing over 93% In 1976, Congress
passed the Toxic Substances Control Act. Anong other things, the
act required the Environnmental Protection Agency to regulate
PCB's. As a result of increasing research on the biol ogical
effects over this famly of chem cals and a conbi nati on of
governnmental and public concern over environnental persistence,
PCB manuf acture was banned in the United States in 1977.

It is estimated that approximately one fourth of the U S.
production prior to the 1977 ban remains in electrical service
today. It is probable than any power capacitor manufactured
before 1979 is filled wth 100% PCB dielectric fluid since the
average lifetime of these units is 30 years. PCB's are carried
| ong distances in air and have been found as far from
industrialized areas as the seawater of Antarctica.

In 1979, the Food and Drug Adm nistration established a nmaxi num
tolerable level for PCB's in fish tissue at 2 parts per mllion.
FDA action levels relate to the suitability of seafood products
for interstate conmmerce. The EPA risk based approach is
considered to be nore appropriate for defining human health risk
for particular waterbodies and is designed for long term
protection of consunmers of locally caught fish. EPA reconmends a
screening value of 1.4 ppm and above as the |level at which the
states should consider a fish consunption ban (EPA, 1993).



TABLE 1

PCB'S IN FI SH TI SSUE TAKEN FROM THE DONNA | RRI GATI ON
SYSTEM on May 26, 1993

LOCATI ON SPECI ES c s (cm ARCCLOR |

DONNA | RRI GATI ON CANAL LARGEMOUTH BASS S (44) nd® nd nd nd nd nd 1.4° nd nd
CHANNEL CATFI SH C (48, 44) nd nd nd nd nd nd 1.6 nd nd
SMALLMOUTH BUFFALO C (44,43,42) nd nd nd nd nd nd 7.7 nd nd
SMALLMOUTH BUFFALO | C (48, 44, 48) nd nd nd nd nd nd 9.3 nd nd

NORTH FLOCDWAY SVALLMOUTH BUFFALO S (40) nd nd nd nd nd nd 4.8 nd nd

( ARROYO _COLORADO)

DONNA RESERVO R COWON CARP C (50, 51, 52) nd nd nd nd nd nd nd nd nd

(EAST SI DE)
SVALLMOUTH BUFFALO S (67) nd nd nd nd nd nd 9.6 nd nd
CHANNEL CATFI SH S (42) nd nd nd nd nd nd 0. 055 nd nd
YELLOW CATFI SH S (42) nd nd nd nd nd nd nd nd nd
WWH TE BASS C (32,32,37) nd nd nd nd nd nd nd nd nd
ASI AN _CARP S (64) nd nd nd nd nd nd nd nd nd

conposite or single sanple type
’non- det ect abl e o
fall units in parts per nillion



TABLE 2

PCB'S I N FI SH Tl SSUE TAKEN FROM THE DONNA | RRI GATI ON
SYSTEM on Jan 3, 1994

LOCATI ON SPECI ES C S (cm AROCLOR |
_ Y — — ————————

Site A TI LAPI A AUREA S (29) nd® nd nd nd nd nd nd nd nd

DONNA | RRI GATI ON CANAL

1.5 M LES NORTH OF COMMVON_CARP S (45) nd nd nd nd nd nd nd nd nd

PUVP STATI ON
SMVALLMOUTH BUFFALO S (41) nd nd nd nd nd nd 6. 3° nd nd
SMALLMOUTH BUFFALO S (39) nd nd nd nd nd nd 8.8 nd nd
SMALLMOUTH BUFFALO S (39) nd nd nd nd nd nd 4.0 nd nd

Site B LARGEMOUTH BASS S (42) nd nd nd nd nd nd 1.8 nd nd

DONNA | RRI GATI ON CANAL

3.5 M LES NORTH OF LARGEMOUTH BASS S (44) nd nd nd nd nd nd 1.5 nd nd

PUVP STATI ON
COWON CARP S (41) nd nd nd nd nd nd 1.1 nd nd
COWON CARP S (44) nd nd nd nd nd nd 0.34 nd nd
COVVON_CARP S (39) nd nd nd nd nd nd 24 nd nd

Site C CHANNEL CATFI SH S (43) nd nd nd nd nd nd nd nd nd

DONNA RESERVO R

WEST SI DE WHI TE BASS C (35, 36) nd nd nd nd nd nd nd nd nd
TI LAPI A AUREA S (27) nd nd nd nd nd nd nd nd nd
COVWON CARP C (37,37, 35) nd nd nd nd nd nd nd nd nd
COWON CARP S (43) nd nd nd nd nd nd 0.08 nd nd

Site D COWWON CARP S (54) nd nd nd nd nd nd nd nd nd

DONNA RESERVO R

EAST SI DE COMMON CARP S (66) nd nd nd nd nd nd nd nd nd
COVWON CARP S (43) nd nd nd nd nd nd nd nd nd
VWH TE BASS C (37,37 nd nd nd nd nd nd nd nd nd
VWH TE BASS C (36, 33,34) nd nd nd nd nd nd nd nd nd

conposite or single sanple type
non- det ect abl e
fall units in parts per nillion



TOXI COLOGE CAL EFFECTS

NON- CARCI NOGENI C

Toxic effects of PCB s include i nmunosuppression, devel opnent al
delay in infants exposed prenatally, nervous system di sorders,
renal effects, nmale reproductive effects, chloracne, and red

bl ood cell rupture. EPA designates a reference dose (RfD) for
non-carci nogenic effects as an estimate of the daily exposure for
t he human popul ation, including sensitive subpopul ations, that is
likely to be without an appreciable risk of deleterious effects
during a lifetime. The EPA is currently developing RRD s for the
noncar ci nogeni ¢ toxi col ogi cal effects of various conmerci al

m xtures of PCB's.

CARCI NOGENI C EFFECTS
Ani mal Systens

A great deal of attention has been devoted to the possibility

t hat exposure to PCB's nmay lead to or contribute to cancer

PCB' s appear to be at the worst, very weak genotoxicants (cancer
causi ng agents through reaction with DNA); or weak initiators of
carcinogensis in animal systenms. Their well established activity
at noderately high | evels depends on their ability to act as
pronoters of hepatocarcinogenisis in rodents. Mny studies in

| aboratory rodents previously initiated with vari ous genotoxic
carci nogens have clearly established that subsequent exposure to
PCB' s pronotes carcinogenesis in the liver. PCB s increase the
nunbers of phenotypically altered popul ati ons of hepat ocytes and
accelerates their rate of devel opnent into persistent hepatonas.

Cancer pronotion by PCB s is dose dependent and there appears to
be a threshol d dose bel ow which pronotion of preneoplastic |liver
| esions are not observed. This threshold for pronotion may be
wel | above the | evels encountered in humans exposed to PCB's.
The pronoting influence of PCB's on carcinogenicity in rodents
appears to be specific for the liver. EPA has classified PCB' s
as probabl e human carci nogens based on a conbi nati on of
sufficient evidence in animls and i nadequate data i n humans
(B2).



THEORETI CAL HUMAN CARCI NOGENI C EFFECTS

Humans are constantly exposed in their environnent to a vast
array of chemcals that are foreign to their body (xenobiotics).
I n general, compounds which are polar or hydrophilic are rapidly
excreted and conpounds which are nonpolar or lipophilic are

rapi dly absorbed into the body and slowy netabolized and
excreted. PCB s (being lipophilic) are distributed to the liver
and nuscle tissue initially and are then ultimately stored in
adi pose tissue.

Fortunately, animl systens have devel oped a nunber of

bi ochem cal processes that convert |ipophilic conmpounds to nore
hydrophilic nmetabolites. This biotransformation is enzymatic in
nature and can result either in detoxification and rapid
elimnation of a chemcal, or in sone cases, enhanced toxicity of
a chemcal through its biotransformation to nore toxic

nmet abolites. The enzynme systens that catal yze these

bi otransformations are |located primarily in the liver and are
collectively ternmed the cytochrone P-450 system or the m xed
function oxygenase system It has been well docunented in humans
that PCB s are capable of inducing the cytochrome P-450 systemin
the liver. At this point it is not well known whether active

net abol ites are responsi ble for hepatocarcinogenisis or if PCB s
t hensel ves cause cell injury and death. PCB s are capabl e of
bei ng oxidized to dioxins and furans, which have been well
establ i shed as potent carcinogens. This gives rise to the
argurment that PCB synptons can be explained by the presence of

di oxi ns and furans, not PCB' s



THEORETI CAL EXCESS CANCER RI SK FROM CONSUMPTI ON OF FI SH TAKEN

FROM THE DONNA | RRI GATI ON SYSTEM

CONSUMPTI ON | EXCESS CARCI NOGENI C RI SK
GRANE/ DAY [
CHI LD VVOVAN MAN
10 YEAR 70 YEAR 30 YEAR 70 YEAR 30 YEAR
EXPOSURE EXPOSURE EXPOSURE EXPOSURE EXPOSURE
6.5 8x10°* 3x10°° 1x10°° 3x10°° 1x10°°
14 2x10°8 7x10°° 3x10°8 5x10°° 2x10°°
30 4x10°° 1072 6x10°° 1072 5x10°°
140 10?2 10?2 102 10°? 1072
* CONCENTRATI ON DETERM NED BY CALCULATI NG THE UPPER 95TH PERCENTI LE LEVEL OF EACH

CARCI NOGENI C CONTAM NANT SCREENED IN ALL SPECIES COF FISH TAKEN FROM THE DONNA
| RRI GATI ON SYSTEM CANCER RI SK | S ADDI TI VE TO | NCLUDE ALL CARCI NOGENI C CONTAM NANTS

FOUND. RISK LEVELS W LL NOT EXCEED 102, SI NCE THE CARClI NOGENI C SLOPE FACTOR BECOMES
NONLI NEAR AT THI S LEVEL.



The theoretical cancer risk for consunption of fish fromthe Donna
Irrigation Systemincludes the additive carcinogenic potential of
PCB s and pesticides detected. The exposure tines to the chem cal s
are assuned to be 30 years for adult mal es and femal es and 10 years
for children. Body weights are assuned to be 78kg for mal es, 65kg
for femal es, and 36kg for children.
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EPA RI SK GUI DANCE

The EPA basis for decision making concerning risk associated with
consunption of fish contam nated wi th carci nogeni c contam nants is
assessed in the foll ow ng nmanner:

* EPA recommends that a risk |level of 10° be used to provide
adequate protection to the general public.

* When the 10* fish tissue criterion is exceeded, the state shoul d
consider issuing a fish consunption advisory for the species of
concern, and when it is exceeded by nore than one species, an
advisory for the entire fishery.

* |f the 10°° criterion is exceeded, the state shoul d consider
i ssuing a fish consunption ban for that species, and when it is
exceeded by nore than one species, a ban for the entire fishery.

The state may establish other criteria, possibly through the use of
alternate risk estimation procedures or policy to address al |l owabl e
risk in edible fish tissue.

Screening values are defined as the target anal yte concentrations
of contam nants in edible fish tissue associated with a specified
lifetinme cancer risk. Screening values for carci nogens are derived
froma carcinogenicity potency factor, or slope factor (gl*) which
is the plausible upper bound estimate of the probability of a
response per unit intake of a chemcal over a lifetime. In order
to maintain the "adequate risk level" of 10° recomended by EPA,
t he concentration of fish contam nated with PCB' s shoul d not exceed
0.014 ppmt for a 70 kg adult consumng 6.5g/d over a 70 year
lifetinme (EPA, 1993).

It is not possible to know the "average concentration"” of a
contamnant at a particular site, due to limted sanpling and
extrene variability in contam nant concentration in a popul ati on of
fish. To address the problemof nodelling | ong termexposure to a
contam nant based on limted sanpling and natural variability in
concentration in a popul ation, a 95% upper confidence limt of the
arithmetic nmean concentration should be calculated for the
pesticides and PCB' s detected in the Donna Irrigation System ( EPA,

1992). This estimate is based on a true set of site sanpling
results and provides reasonable confidence that the true site
average wi Il not be underestimted. For the PCB data collected at

Donna Reservoir and Irrigation Canals, this 95% upper confidence
limt of the mean concentration was determ ned to be 4.2 ppnt* for
the 31 sanples collected. This data set should be considered a
normal distribution since the popul ati on has an equal potential for
exposure to the contam nant.

*  Sv= [(RL/SF)*BW / CR where SV=screening value for a carcinogen; RL=nmaxinmm
acceptable risk level; SF=slope factor (7.7 ng/kg/ day) BWebody wei ght (70 kg
adult); and CR=consunption rate (6.5 g/day)

11



TABLE 3

PCB contam nated fish consunptions (grams per day) that result in
a 10°° risk level (closure advised by EPA) for persons of various
body wei ghts and for various |levels of PCB in fish tissue*

Body Level of PCB in fish tissue (ppm ‘

Wi ght

kg | I'b

Consunption Level of Concern (grans/day)
for 10°°® Ri sk Leve

10 | 22 1 1 0 0 0 o loflo]J]o]ofo 0 0
15 | 33 2 1 0 0 0 o loflo]J]o]ofo 0 0
20 | 44 3 1 1 0 0 0o loflo]J]o]ofo 0 0
25 | 55 3 2 1 1 0 oloflo]o]ofo 0 0
30 | 66 4 2 1 1 0 oloflo]o]ofo 0 0
40 | 88 5 3 1 1 1 1]l]o]lofo]o]o 0 0
50 | 110 7 3 2 1 1 1]1]1]lo0fo]o]o 0 0
60 | 132 8 4 2 1 1 1111 fo0o]o]o 0 0
70 | 154 9 5 2 2 1 111 ]1f1]1]o0 0 0
80 | 176 @ 10 | 5 3 2 1 111 |1 f1]1]1 0 0
90 | 198 W 12 [ 6 3 2 1 111 |1 f1]1]1 1 0
100 [ 220 f 13 | 7 3 2 2 1111 f1]1]1 1 1

*CR = [RL/SF * BW/CONC where CR=fish consunption rate; RL=risk level of 103
SF=sl ope factor for PCB s of 7.7 ng/kg/day; BWbody wei ght; and CONC=concentrati on
of contam nant

The states may establish other criteria for decision naking
concerning issuing a fish consunption ban:

To adj ust the consunption figures for decreasing risk levels, one
woul d need to divide the consunption by ten for a 10" risk |evel
and divide the consunption by 100 for a 10° risk |evel. These
cal cul ati ons assunme a 70 year lifetinme exposure to the contam nant.

12



CONCLUSI ON

On the basis of the information reviewed, the Texas Departnent of
Heal th concludes that the Donna Irrigation Systemis of potential
public health concern and that the fish in this system should be
banned for public consunption. The fish are contamnated wth
PCB' s, which have been proven to increase the incidence of hepatic
tunors in laboratory animals and are considered probable human
carcinogens. Long termingestion of relatively small anounts of
contam nated fish fromthis site wll significantly increase the
t heoretical excess risk of devel oping cancer of the liver over a
lifetine.

The FDA tol erance level for fish and shellfish was exceeded in 26%
of the sanples collected. The nore conservative, yet nore
appropriate EPA recomended screening value of 1.4 ppm for a
cl osure advi sory for a person consum ng only one neal per nonth of
contam nated fish was exceeded in 39% of the sanples collected.

The contami nation is heaviest in the Donna irrigation canal. It
appears that the contamnant is |localized to Donna Reservoir and
Irrigation Canals in the Rio Gande Valley, since subsequent
sanpl i ng east and west of the area did not reveal PCB | evel s above
detection limts. The source of the contam nation is unknown at
this tinme.

At the 95th percentile upper confidence limt on the nean
concentration level, a 70 kg adult consuming a 2 gram per day
serving (or 2 oz per nonth) of fish fromthis area woul d exceed the
risk level at which the state should consider a fish consunption

ban. Since this represents only about 1/4 of a typical fish neal
per nmonth, it is inpractical and hazardous to consi der the Donna
Irrigation System as a source of any anount of fish for human
consunpti on.

13
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TABLE 4

PESTI CI DES I N FI SH TI SSUE TAKEN FROM THE DONNA

| RRI GATI ON SYSTEM ON May 26, 1993
SAVPLE #

PESTI Cl DE 1 2 3 4 6 7 8 9 10 11

DDT nd? nd nd nd nd nd nd nd nd nd

DDD nd nd nd nd nd nd nd nd nd nd

DDE 280° 140 460 110 50 380 66 44 200 61

ALDRI N nd nd nd nd nd nd nd nd nd nd

DEI LDRI N nd nd nd nd nd nd nd nd nd nd

ENDRI N nd nd nd nd nd nd nd nd nd nd

CHL ORDANE nd nd nd nd nd nd nd nd nd nd

HEPTACHLOR nd nd nd nd nd nd nd nd nd nd

HEPTACHLOR EPOX nd nd nd nd nd nd nd nd nd nd

METHOXYCHLOR nd nd nd nd nd nd nd nd nd nd

TOXAPHENE nd nd nd nd nd nd nd nd nd nd

HEXACHL OROBENZENE nd nd nd nd nd nd nd nd nd nd

MALATHI ON nd nd nd nd nd nd nd nd nd nd

ETHYL PARATHI ON nd nd nd nd nd nd nd nd nd nd

METHYL PARATHI ON nd nd nd nd nd nd nd nd nd nd

DI AZI NON nd nd nd nd nd nd nd nd nd nd

CHL OROPYRI FOS nd nd nd nd nd nd nd nd nd nd

ENDOSULFAN nd nd nd nd nd nd nd nd nd nd

ENDOSULFAN SULFATE | nd nd nd nd nd 11 nd nd nd nd

ALACHLOR nd nd nd nd nd nd nd nd nd nd

DACTHAL nd nd nd nd nd 30 nd nd nd nd

ALPHA BHC nd nd nd nd nd nd nd nd nd nd

BETA BHC nd nd nd nd nd nd nd nd nd nd

DELTA BHC nd nd nd nd nd nd nd nd nd nd

LI NDANE nd nd nd nd nd nd nd nd nd nd
non-det ect abl e
units given in ug/kg (parts per billion) wet weight
SAMVPLE SPECI ES (SAMPLE TYPE, LENGTH (cm)) LOCATI ON
#1 Largenout h Bass (single; 44) Donna Irrigation Canal
#2 Channel Cafish (conposite; 48, 44) Donna Irrigation Canal
#3 Smel | mouth Buffal o (conposite; 44,43, 42) Donna Irrigation Canal
#4 Smel | mouth Buffal o (conposite; 44,48, 48) Donna Irrigation Canal
#6 Comon Carp (conposite; 50,51, 52) Donna Reservoir (East)
#7 Smel | mouth Buffal o (single; 67) Donna Reservoir (East)
#8 Channel Catfish (single; 42) Donna Reservoir (East)
#9 Yel l ow Catfish (single; 42) Donna Reservoir (East)



#10 Wi te Bass (conposite; 32, 32,37) Donna Reservoir (East)
#11 Asian Carp (single; 64) Donna Reservoir (East)

TABLE 5
PESTI CI DES I N FI SH TI SSUE TAKEN FROM THE DONNA
| RRI GATI ON SYSTEM on Jan. 3, 1994

SPECI ES tilipia | conmon | buffalo | buffalo | buffalo | |argenouth largemouth | conmmon | conmon | conmmon

aur ea carp bass bass carp carp carp
c/ Sa; cm S; 29 S; 45 S; 41 S; 39 S; 39 S; 42 S; 44 S; 41 S; 44 S; 39
HegAIr| @ %ic;\lﬁlAAl RRI GATI ON CANAL Sic;\lﬁv-\Bl RRI GATI ON CANAL

1.5 M LES NORTH OF Rl VER PUMP STATI ON 3.5 M LES NORTH OF RI VER PUVP STATI ON
PESTI Cl DES
ALDRI N nd nd 0. 058 nd nd 0.011 0.01 nd nd 0.38
ALPHA- BHC nd nd nd nd nd nd nd nd nd nd
BETA- BHC nd nd nd nd nd nd nd nd nd nd
DELTA- BHC nd nd nd nd nd nd nd nd nd nd
GAMVA- BHC nd nd nd nd nd nd nd nd nd nd
CHL ORDANE nd nd nd nd nd nd nd nd nd nd
DDD nd nd nd nd nd 0. 054 nd 0. 023 nd nd
DDE 0.041° 0. 033 0.9 1.3 0.75 0.49 0.36 0. 350 0.11 nd
DDT nd nd nd 0.17 nd 0.037 nd nd nd nd
DI ELDRI N nd nd nd nd nd nd nd nd nd nd
ENDOSULFAN | nd nd nd 0.32 0.16 nd nd nd nd nd
ENDOSULFAN | | nd nd nd nd nd nd nd nd nd nd
ENDOSULFAN nd nd nd nd nd nd nd nd nd nd
SULFATE
ENDRI N nd nd nd nd nd nd nd nd nd nd
METHOXYCHLOR nd nd nd nd nd nd nd nd nd nd
HEPTACHLOR nd nd nd nd nd nd nd nd nd nd
HEPTACHLOR nd nd nd nd nd nd nd nd nd nd
EPOXI DE
TOXAPHENE nd nd nd nd nd nd nd nd nd nd
HCB nd nd nd 0. 002 0. 002 nd nd nd nd nd
DI AZI NON nd nd nd nd nd nd nd nd nd nd
METHYL nd nd nd nd nd nd nd nd nd nd
PARATHI ON
ALACHLOR nd nd nd nd nd nd nd nd nd 0. 0095
MALATHI ON nd nd 0.075 nd 0.130 nd nd nd nd nd
CHLOROPYRI FOS nd nd nd nd nd nd nd nd nd nd
ETHYL nd nd nd nd nd nd nd nd nd nd
PARATHI ON
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DACTHAL

nd nd 0. 053 nd nd 0. 0049 0. 0046 0.014 0. 0061 nd

"non- det ect abl e

conposite or single sanple type

fall units in ug/g (parts per nillion)

TABLE 5
PESTI CI DES I N FI SH TI SSUE TAKEN FROM THE DONNA
| RRI GATI ON SYSTEM on Jan. 3, 1994 (cont.)
SPECI ES channel white tilapia | conmon common | conmon common | conmon | white white
catfish bass aur ea carp carp carp carp carp bass bass
C/ Sa; cm S; 43 C, 36, 35 S, 27 C 37,37, 35 S; 43 S; 54 S, 66 S; 43 C, 37,37 C, 36,33, 34
HegAr O gg\lﬁACRESERVG R (VEST S| DE) Slc;\lﬁl/-\DRESERVG R_(EAST S| DE)
PESTI Cl DES
ALDRI N nd nd nd nd nd nd nd nd nd nd
ALPHA- BHC nd nd nd nd nd nd nd nd nd nd
BETA- BHC nd nd nd nd nd nd nd nd nd nd
DELTA- BHC nd nd nd nd nd nd nd nd nd nd
GAMVA- BHC nd nd nd nd nd nd nd nd nd nd
CHL ORDANE nd nd nd nd nd nd nd nd nd nd
DDD nd nd nd nd nd nd nd nd nd nd
DDE 0.16° 0.016 0.011 0. 06 0.13 0. 05 0.1 0. 043 0.46 0. 036
DDT nd nd nd nd nd nd nd nd nd nd
DI ELDRI N nd nd nd nd nd nd nd nd nd nd
ENDOSULFAN | nd nd nd nd nd nd nd nd nd nd
ENDOSULFAN | | nd nd nd nd nd nd nd nd nd nd
ENDOSULFAN nd nd nd nd nd nd nd nd nd nd
SULFATE
ENDRI N nd nd nd nd nd nd nd nd nd nd
METHOXYCHLOR nd nd nd nd nd nd nd nd nd nd
HEPTACHLOR nd nd nd nd nd nd nd nd nd nd
HEPTACHLOR nd nd nd nd nd nd nd nd nd nd
EPOXI DE
TOXAPHENE nd nd nd nd nd nd nd nd nd nd
HCB nd nd nd nd nd nd nd nd nd nd
DI AZI NON nd nd nd nd nd nd nd nd nd nd
METHYL nd nd nd nd nd nd nd nd nd nd
PARATHI ON
ALACHLOR nd nd nd nd nd nd nd nd nd nd
MALATHI ON nd nd nd nd nd nd nd nd nd nd
CHL OROPYRI FOS nd nd nd nd nd nd nd nd nd nd
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ETHYL nd nd nd nd nd nd nd nd nd nd ||
PARATHI ON
DACTHAL nd nd nd nd nd 0. 0037 0. 0066 nd 0. 0069 nd "

"non- det ect abl e

fall units in ug/g (parts per nmillion)

conposite or single sanple type
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TABLE 6

METALS I N FI SH Tl SSUE TAKEN FROM THE DONNA
| RRI GATI ON SYSTEM on May 26, 1993

LOCATI ON SPECI ES oS (cm | METALS ||
| o |l ool e | wl o]
DONNA | RRI GATI ON' CANAL LARGEMOUTH BASS S (44) nd® nd nd nd 0.47 | 3.84
CHANNEL CATFI SH C (48, 44) nd nd nd nd 0.38 | 4.05
SVALLMOUTH BUFFALO | C (44,43,42) nd nd nd 0.37° 0.26 | 3.48
SMALLMOUTH BUFFALO C (48, 44,48) nd nd nd nd 0.16 2.91
DONNA RESERVO R COWON CARP C (50, 51, 52) nd nd nd nd nd 5.83
(EAST SI DE)
SMALLMOUTH BUFFALO | S (67) nd nd nd nd 0.16 | 2.69
CHANNEL CATFI SH S (42) nd nd nd 0.39 nd 3.49
YELLOW CATFI SH S (42) nd nd nd nd nd 3.57
VH TE BASS C (32,32,37) nd nd nd nd 0.34 | 2.74
ASI AN _CARP S (64) nd nd nd nd 0.14 4.73

conposite or single sanple type
’non- det ect abl e o
fall units in parts per nmillion
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EPA RECOMVENDED RI SK ASSUMPTI ONS

I n assessing the risk that may be present to a popul ation i ngesting
fish containing various |levels of PCB's, several assunptions are
made and several scenarios are provided. This risk assessnent
presents estimates of theoretical risk of excess nunber of cancers
above the baseline level of 250 in 1000 people. The estimates
assune that a person is ingesting the contamnated fish for a
period of 30 years or 70 years (EPA, 1991). The person consum ng
the fish is assuned to be a 78kg nale, a 65kg female, or a 36kg
child (EPA, 1993). The following |levels of fish consunption are
EPA recommeded val ues for sel ected subpopul ati ons (EPA, 1993):

6.5 g/d Estimat e of the average consunption of fish and shellfish
from estuarine and fresh waters by the general US
popul ati on.

14 g/ d Estimate of the average consunption of fish and shellfish
frommarine, estuarine, and fresh waters by the general
U. S. popul ati on.

30 g/d Estinmate of the average consunption of fish and shellfish
frommarine, estuarine, and fresh water by the
50th percentile of recreational fishernen.

140 g/ d Esti mate of the average consunption of fish and shellfish
from mari ne, estuarine, and fresh waters by the 90th
percentile of recreational fishernen (i.e. subsistence
fi shernen).

Nunber of neals represented by the above estinmates:

6.5 g/d = one 7 ounce neal per nonth

14 g/d = two 7.5 ounce neals per nonth

30 g/d = one 8 ounce neal per week

140 g/d = four to five 8 ounce neals per week
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TABLE 7

PCB'S IN FI SH Tl SSUE TAKEN FROM THE DONNA | RRI GATI ON
CANAL on March 3, 1994

LOCATI ON SPECI ES cs* (cm | ARCCLOR

DONNA | RRI GATI ON CANAL LARGEMOUTH BASS C (39, 38) nd® nd nd nd nd nd nd nd |
1/4 M LE NORTH OF CHANNEL CATFI SH S (43) nd nd nd nd nd nd nd nd |
PUVP STATI ON

CHANNEL CATFI SH S (45) nd nd nd nd nd nd nd nd |

(SKIN ON FI LLET)

COVWON CARP S (58) nd nd nd nd nd nd nd nd |

COWON CARP C (47, 46, 45) nd nd nd nd nd nd nd nd |

SMALLMOUTH BUFFALO C (42, 43) nd nd nd nd nd nd nd nd |
DONNA | RRI GATI ON CANAL LARGEMOUTH BASS S (51) nd nd nd nd nd nd nd nd |
3.5 MLES NORTH OF SMALLMOUTH BUFFALO | S (38) nd nd nd nd nd nd nd nd |
PUVP STATI ON

COWON CARP S (46) nd nd nd nd nd nd nd nd |

COVWON CARP S (43) nd nd nd nd nd nd nd nd |

conposite or single sanple type
non- det ect abl e
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TABLE 8

PESTI CI DES I N FI SH TI SSUE TAKEN FROM THE DONNA

| RRI GATI ON CANAL on March 3, 1994

SPECI ES largemouth | channel channel common | common smal | mouth | largenouth | smallnmouth | common | common

bass catfish catfish carp carp buf f al o bass buf f al o carp carp

C 39,38 S; 43 S; 45 S; 58 C, 47, 46, 45 C 42,43 S; 51 S; 38 S, 46 S; 43
C/ S cm
LOCATI ON DONNA | RRI GATI ON CANAL DONNA | RRI GATI ON CANAL

1/4 M LE NORTH OF PUWP_STATI ON 3.5 M LES NORTH OF PUVP STATI ON
PESTI Cl DE
ALDRI N nd nd 0.0044 nd nd nd nd nd nd nd
ALPHA- BHC nd nd nd nd nd nd nd nd nd nd
BETA- BHC nd nd nd nd nd nd nd nd nd nd
DELTA- BHC nd nd nd nd nd nd nd nd nd nd
GAMVA- BHC nd nd nd nd nd nd nd nd nd nd
CHL ORDANE nd nd nd nd nd nd nd nd nd nd
DDD 0. 024° nd nd nd nd nd nd nd nd nd
DDE 0.58 0. 079 0.14 nd 0.013 0. 067 0. 077 0.11 0.017 0. 05
DDT nd nd nd nd nd nd nd nd nd nd
DI ELDRI N nd nd nd nd nd nd nd nd nd nd
ENDOSULFAN | nd nd nd nd nd nd nd nd nd nd
ENDOSULFAN | | nd nd nd nd nd nd nd nd nd nd
ENDOSULFAN nd nd nd nd nd nd nd nd nd nd
SULFATE
ENDRI N nd nd nd nd nd nd nd nd nd nd
METHOXYCHLOR nd nd nd nd nd nd nd nd nd nd
HEPTACHLOR nd nd nd nd nd nd nd nd nd nd
HEPTACHLOR nd nd nd nd nd nd nd nd nd nd
EPOXI DE
TOXAPHENE nd nd nd nd nd nd nd nd nd nd
HCB nd nd nd nd nd nd nd nd nd nd
DI AZI NON nd nd nd nd nd nd nd nd nd nd
METHYL nd nd nd nd nd nd nd nd nd nd
PARATHI ON
ALACHLOR nd nd nd nd nd nd nd nd nd nd
MALATHI ON nd nd nd nd nd nd nd nd nd nd
CHLOROPYRI FCS | nd nd nd nd nd nd nd nd nd nd
ETHYL nd nd nd nd nd nd nd nd nd nd
PARATHI ON
DACTHAL 0. 092 nd 0. 0032 nd nd 0.018 0. 0054 0. 016 nd 0. 0054

non- det ect abl e

conposite or single sanple type

fall units in ug/g (parts per nmillion)
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