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EXECUTIVE SUMMARY

Chlordane is a broad-spectrum organochlorine insecticide widely used in the
United States fram the 1940s to the 1970s to control termites and
agricultural, hame, and garden insect pests. In the early 1970s, evidence
arose that chlordane affected not only these targeted insect pests, but
non-target organisms as well. Chlordane was found to be mederately toxic
to mammals, slightly toxic to birds, and highly toxic to fishes, lower
aquatic organisms, and beneficial insects. In addition, chlordane tends to
bicaccumilate in the body fat, liver, and kidneys of organisms where it may
be metabolized into more toxic campounds.

In 1974 the U.S. Envirormmental Protection Agency (EPA) issued a notice to
cancel certain registered uses of chlordane because of its suspected
carcinogenicity and other envirommental concerns. In 1975 the EPA
suspended these uses of chlordane after receiving further evidence of its
carcinogenicity. On October 1, 1987, the State of Maryland restricted the
sale of chlordane to certified pesticide applicators in an effort to avoid
further dissemination of this already ubiquitous campound throughout the
enviromment.

Since 1977, Maryland Department of the Envirorment (MDE) has been
conducting annual statewide fish tissue analyses for organic campourds,
including chlordane, as part of the federally-mandated Basic Water
Monitoring Program. Results of these analyses have indicated a temporal
variation pattern in chlordane levels in fish from non-tidal areas. Data
fram the Patuxent River, which is included in MDE's surveys, have shown
that chlordane levels in fish from the non-tidal portion of the river tend
to have peaked in 1983-84.

The abjectives of the current study were:

(1) to determine chlordane levels in fish found in the
Patuxent River and compare these with State data; and

(2) to determine the geographic distribution of chlordane
present in fish fram the coastal plain non-tidal
portion of the Patuxent River.

Results of this study showed that chlordane residue levels in fish were
lower than those found in similar areas of the Patuxent River in 1983-84.
Decreasing chlordane levels from upstream to downstream areas was noted,
but the trend proved not to be significant.

The data fram this study tend to support MDE's findings that chlordane
levels in the non-tidal portion of the Patuxent River appear to have peaked
in 1983-84. Extreme variability in the results indicated that the
geographic distribution of chlordane levels did not represent a
significantly linear relationship despite the noted decreasing trerd.

That this trend proved not to be significant may have been due to the small
sample size involved or the proximity of the sample stations. Ilarger
sample sizes and sampling stations farther apart would help define if a
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Title: Chlordane residue concentrations and geographic distribution of
chlordane in fish fram the non-tidal portion of the Patuxent River.

Abstract: As part of the federally-mandated Basic Water Monitoring
Program, Maryland Department of the Enviromment (MDE) has been conducting
annual statewide fish tissue analyses for organic campounds, including
chlordane. Results have shown a temporal variation pattern in chlordane
residue levels in fish from non-tidal areas since 1977. The Patuxent River
is one the rivers included in this survey. The abjectives of this study
were: (1) to determine chlordane levels in fish found in the Patuxent
River and campare these with State data; and (2) determine the geographic
distribution of chlordane present in fish fram the coastal plain non-tidal
portion of the Patuxent River.

Three brown bullheads* and a sediment sample were collected from each of
six locations on the Patuxent and Little Patuxent Rivers fram Laurel,
Maryland to Davidsonville, Maryland. One of the fish specimens from each
site was separated into fillet and carcass portions for analysis in order
to determine chlordane residue levels in edible portions. The remaining
two specimens underwent whole body analysis. Samples were subjected to an
organochlorine scan to detect chlordane residue levels.

All but one of the fish specimens had detectable levels of chlordane,
however these levels were lower than those found by MDE in the same areas
in 1983-84. None of the sediment samples had detectable chlordane levels.
A trend of decreasing levels in fish was noted from upstream to downstream,
but the difference was not significant.

The lower chlordane levels in fish found in this section of the Patuxent
River in 1988 tend to support the temporal variation pattern previously
noted by MDE. Chlordane levels appear to have peaked in 1983-84. The fact
that the noted decreasing trerd in chlordane levels from upstream to
downstream stations was not significant may have been due to small sample
size or sample site proximity. There does not appear to be a health risk
associated with chlordane levels in fish in this section of the Patuxent
River at the present time.

Key words: chlordane, Patuxent River, Little Patuxent River, MDE, non-
tidal, brown bullhead

* At one station only one brown bullhead was caught. The remaining two
specimens from this site were white catfish.
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INTRODUCTION

Since 1977, the Maryland Department of the Enviromnment (MDE) (formerly
Maryland Office of Envirormental Programs) has been conducting a statewide
fish tissue analysis for organic campounds, including chlordane, as part of
a Federally mandated Basic Water Monitoring Program (BAMP). Chlordane is
toxic to various organisms, especially aquatic organisms, and poses a
potential human health risk. In light of this concern the Food and Drug
Administration (FDA) established an action level for chlordane in fish
fillets of 0.3 parts per million (ppm) wet weight. Fish with elevated
chlordane levels, x > 0.3 ppm, have been reported in several rivers in
Maryland. Chlordane levels as high as 0.8840 ppm for whole fish have been
reported fram bluegill (Lepomis macrochirus) and 0.415 ppm for fillets from
white sucker (Catostomus commersoni) caught in the freshwater portion of
the Patuxent River (Murphy 1986). Other fish species analyzed from the
Patuxent River with high levels of chlordane include brown bullhead
(Ictalurus pebulosus) and fallfish (Semotilus corporalis). While these
high levels are well documented, there is little understanding of the
extent and geographic distribution of chlordane bicaccumilation in fish of
the Patuxent River.

The abjectives of the present study were as follows:

- to determine levels of chlordane present in fish found
in the Patuxent River and campare with State data; and

- analyze the geographic distribution of chlordane

present in fish of the coastal plain non-tidal portion
of the Patuxent River.

MATERTAIS AND METHODS
Sampling

Six stations within the non-tidal portion of the Patuxent and Little
Patuxent Rivers were sampled between April 15 and June 23, 1988 (Figure 1):

1. the Patuxent River off of Route 1 in laurel (P-1);

2. the Patuxent River near Duvall Bridge at the Patuxent
wWildlife Research Center (P-WRC):

3. the Patuxent just upstream of the Route 50 Bridge
(P-50) ;

4. the Patuxent River just upstream of the Route 214 Bridge
(P-214) ;

5. the Little Patuxent River just upstream of the Priest Bridge
at Route 3 (ILP-3); ard



Figure 1. General location of study area and sampling stations*
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6. the Little Patuxent River near Route 424 at Fort Meade
(LP-FM) .

Sampling stations were selected based on MDE's study design. Station P-1
corresponds to MDE's site PXT0808, P-WRC corresponds to PXT0728, LP-3
corresponds to PXT0630, and P-50 corresponds to PXT0603.

MDE data (Butler and Allison 1984, Murphy 1986, and Murphy 1988) suggests
that the brown bullhead has one of the most widespread distributions in the
freshwater portion of the Patuxent River. In addition, brown bullheads
have been found with high levels of chlordane in the Patuxent River. For
these reasons, the brown bullhead was selected as the main species in this
study. Access to the sample sites was by canoe. Fish were collected by a
cambination of catfish traps, hoop nets (length: 4 feet; mesh size: 2
inches), gill net (experimental with mesh sizes ranging fram 1.5 to 4
inches), and electroshocking with a backpack unit (Smith and Root).
Collection techniques were dependent on varying conditions at each station.

Three brown bullheads were collected fram each of the first five sampling
stations for contaminant analysis between April 15 and June 23, 1988. Due
to an inability to collect three bullheads fram the sixth station (LP-FM),
two white catfish (Ictalurus catus) and one brown bullhead were collected
and submitted for analysis.

Camposited sediment samples were collected from each of the six stations at
areas of sediment deposition and analyzed for organochlorine pesticides,
including chlordane. Three grabs per sample were made with a petite Ponar
dredge (sampling area inlet is 6 X 6 inches).

Analysis

Two of the three fish specimens collected at each station were analyzed for
whole body burden of organochlorines, while the remaining fish was
separated into fillet and carcass portions prior to analysis. This
approach allowed for a camparison of the two analytical procedures and a
camparison of the results with State data. All samples were sent to the
Mississippi State Chemical Laboratory (MSCL), Box CR, Mississippi State,
Mississippi, 39762, for organochlorine analysis. The campounds included in
the organochlorine scan are presented in Table 1. Analytical techniques
used by MSCL are checked and approved by the U.S. Fish and Wildlife
Service's (FWS) Patuxent Analytical Control Facility (PACF), which is
responsible for quality assurance/quality control (QA/QC) for the FWS.
Analytical methods for sediment and fish samples are described in the
following paragraphs.

Ten—gram tissue samples were thoroughly mixed with anhydrous sodium
sulfate and soxhlet extracted with hexane for seven hours. The extract was
concentrated by rotary evaporation; transferred to a tared test tube, and
further concentrated to dryness for lipid determination. The weighed lipid
sample was dissolved in petroleum ether and extracted four times with
acetonitrile saturated with petroleum ether. Residues were partitioned
into petroleum ether which was washed, concentrated, and transferred to a
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glass chromatographic column containing 20 grams of Florisil. The column
was eluted with 200 ml 6% dimethyl ether/94% petroleum ether (Fraction I)
followed by 200 ml 15% dimethyl ether/85% petroleum ether (Fraction II).
Fraction II was concentrated to appropriate volume for quantification of
residues by packed column electron capture gas chramatography. Fraction I
was concentrated and transferred to a silicic acid chramatographic column
for additional cleanup required for separation of polychlorinated biphenyls
(PCBs) from other organochlorines. Three fractions were eluted from the
silicic acid column. Each fraction was concentrated to appropriate volume
for quantification of residues by packed or megabore column, electron
capture gas chramatography. PCBs were found in Fraction II.

Twenty five-gram soil or sediment samples were extracted with acetone
followed by hexane, by allowing to soak one hour in each with intermittent
shaking. The camnbined extracts were centrifuged and decanted into a
separatory funnel containing sufficient water to facilitate partitioning

of 2 residues into hexane portion. The hexane was washed twice with water
and concentrated to appropriate volume for transfer to a 1.6 gram Florisil
mini-column topped with 1.6 grams sodium sulfate. Residues were eluted
fram the column in two elution fractions. Fraction I consists of 12
milliliters hexane followed by 12 milliliters of 1% methanol in hexane. If
additional cleanup was required to separate PCBs from other organochlorines
in Fraction I, further chramatography on a silicic acid column was
performed as previously described. OQuantification of residue in the two
Florisil fractions and three silicic acid fractions was by packed or
megabore column, electron capture gas chramatography.

Statistical Methods

Since one of the three fish from each station had been separated into
fillet and carcass portions for analysis, a weighted mean value for whole
body burden was derived to allow camparison of contaminant concentrations
at each station. The weighted mean value for whole body burden was
calculated using the following equation:

Whole body burden (ppm) = Carcass wt. (ppm drv wt.) + Fillet wt. (ppm dry wt.)
Total wt. (ppm)

Concentrations were converted to dry weight. Due to the relatively small
sample sizes for each location (n = 3), nonparametric statistical tests
were used to differentiate between and among median contaminant
concentrations. Correlation coefficients (Pearson and Spearman rank-order
correlation coefficients) were camputed to determine if the samples had
been biased by selecting the largest fish for separation into fillet and
carcass portions. The Wilcoxon's signed-rank test was used to determine if
significant differences existed between whole fish samples (n = 10) ard
calculated weighted mean samples (n = 5). A Kruskal-Wallis test was used
to evaluate the differences occurring among all stations (Sokol and Rohlf
1981). Statistical significance was assumed at P < 0.05. All data
analyses were performed using the PC version of SAS (SAS Institute, Inc.
1985) .



Table 2. Chlordane residue levels (ppm wet weight concentration) found in brown bullheads
collected fram the non-tidal portion of the Patuxent River.

Station P-1: 0.25 mile downstream from Route 198 bridge in Laurel

1 2 3

Residue whole fishl  whole fish! carcassl + fillet! =  (wholefish)?
oxychlordane ND ND ND ND
heptachlor epoxide ND ND ND ND
trans—chlordane 0.01 0.02 0.06 0.03 0.09
t-nonachlor 0.01 0.03 0.06 0.02 0.08
cis-chlordane 0.01 0.03 0.07 0.03 0.10
cis-nonachlor ND 0.01 ND ND
total chlordane 0.03 0.09 .019 0.08 0. 27
FDA-based? 0.08
% moisture 79.8 76.0 77.6 720
% lipid 2:23 2.68 4.02 1.95
Station P-PWRC: Duvall Bridge, Patuxent Wildlife Research Center, Laurel

1 2 3

Residue whole fishl whole fish!  carcass! + filletl =  (wholefish)’
oxychlordane ND ND ND ND
Heptachlor epoxide ND ND ND ND
Trans—chlordane 0.01 0.03 0.07 0.01 0.08
t-nonachlor 0.01 0.02 0.02 0.01 0.02
cis—chlordane 0.01 0.03 0.03 0.02 0.05%
cis-nonachlor ND ND ND ND
Total chlordane 0.03 0.08 0.12 0.04 0.16
FDA-based? 0.02
% moisture 74.8 75,0 T Al 78.0
% lipid 4.23 5.16 2.10 783




Table 2. concluded

Station IP-3: 0.5 mile upstream of Route 3 bridge on Little Patuxent River

1 2 3
Residue whole fishl whole fish!  carcass! + filletl = (wholefish)?!

oxychlordane ND ND ND ND

heptachlor epoxide ND 0.02 ND ND

trans—chlordane ND 0.02 0.01 0.01 0.02
t-nonachlor ND 0.01 0.01 0.01 0.02
cis-chlordane ND 0.02 0.01 0.01 0.02
cis-nonachlor ND ND ND ND

Total chlordane 0.07 0.03 0.03 0.06
FDA-based? 0.00

% moisture 78.2 74.8 78.8 78.4

% lipid 0.753 5.54 2.02 1.96

Station IP-3: 0.5 mile downstream of Route 424 bridge on Little Patuxent River near
Ft. Meade entrance

1 2% 3%
Residue whole fishl whole fishl  carcassl + filletl = (wholefish) !

oxychlordane ND ND ND ND
heptachlor epoxide ND 0.01 ND ND
trans-chlordane 0.02 0.01 0.09 0.01 0.10
t-nonachlor 0.02 0.01 0.05 0.02 0.07
cis-chlordane 0.03 0.01 0.04 0.02 0.06
cis-nonachlor ND ND ND ND
total chlordane 0.07 0.04 0.18 0.05 0.23
FDA-basedl 0.04
% moisture 74.6 72.6 75.6 75.8
% lipid 7.01 4.43 4.68 3.28

1 - ppm.

2 - Levels of individual camponents must be quantitated at 0.02 ppm or above.

* — These two samples were white catfish.
( ) - Sumation of carcass and fillet. These whole fish concentrations were not

not chemically analyzed.
ND - Not detected.

Note: Sediment samples (camposite of 2 grabs) were taken at all stations and none of
the chlordane isamers were detected at any of the six stations.
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bicaccumilate, logic dictates that residue levels in fish would continue
to increase for several years following these bans, which seems to be the
case on the Patuxent River based on available data.

In 1988, the FWS collected two brown bullheads at P-1, the station farthest
upstream, which had whole body burdens of 0.03 ppm (wet weight) and 0.09
pon (wet weight). These levels were lower than those found by MDE in both
1977-1978 and 1984. They are also lower than the 0.1 ppm limit set by the
NAS-NAE for chlordane levels in whole fish, which indicates that these fish
were within an allowable range of chlordane residue concentration. 1In
1977 and 1978, two black crappie (Pomoxis nigromaculatus) specimens,
collected fn:m station PXT0809 (just upstream of P-1) by MDE had chlordane
cancentrations of 0.19 ppm and 0.02 ppm, respectively (Harmon 1980). In
1980, the State collected a spottail shiner (Notropis hudsonius) and a
fallfish at station PXT0808 (also upstream of P-1), both with chlordane
levels of 0.09 ppm (Allison and Butler 1982). At this same location in
1981, a pumpkinseed (Lepomis gibbosus) with a level of 0.01 ppm was
collected, and in 1982 a white sucker with a level of 0.069 ppm was taken
(Butler and Allisan 1984). All but one of these fish were within the
allowable chlordane concentration range set by NAS-NAE. The highest
residue levels in fish at this site were found in 1984 when MDE collected
specimens with the following levels: (1) white sucker - 0.36 ppm; and (2)
fallfish - 0.35 ppm (Murphy 1986). A brown bullhead fillet collected by
FWS from sample site P-1 and submitted for analysis in 1988 had a chlordane
residue level of 0.08 ppm. This is camparable to levels found in the two
whole fish samples collected fram this station (0.03 ppm and 0.09 ppm,
respectively). MDE has not submitted any fish fillets from this area for
analysis.

Data collected from the Patuxent River near the Patuxent Wildlife Research
Center between 1981 and 1988 further substantiate the idea that there is a
temporal variation pattern of chlordane levels in non-tidal areas. Both
MDE and FWS have collected fish in this vicinity (Stations PXT0728 and P-
WRC, respectively). In 1988, the FWS collected two brown bullheads at this
station with chlordane residue levels of 0.03 ppm and 0.08 ppm. The
mlordamlevelsmthesetwospecwenswerelowerthanthosemtheﬁsh
collected by MDE in 1981 and 1983. In 1981, MDE collected a

and a white sucker with chlordane whole body burdens of 0.219 ppm and 0.319
pom, respectively (Butler and Allison 1984). In 1983, a white sucker was
collected with a 0.768 ppm level (Murphy 1986). Chlordane levels at this
station appear to have peaked in 1983.

Station P-50 (MDE station PXT0603) is a site having same of the most
extensive sampling data. Camparison of these data also reveals an increase
in chlordane levels found through 1983, followed by a decrease, lending
Credence to the trend of temporal variation in chlordane levels previously
mentioned. Two brown bullheads collected at station P-50 by FWS in 1988
both had whole body burdens of chlordane of 0.04 ppm. These are same of
the lowest residue levels found in any species at this site since 1982. 1In
1978-79, MDE collected a bluegill, white sucker, and carp (Cyprinus carpio)
with chlordane whole body burdens of 0.16 ppm, 0.48 ppm, and 0.26 ppm,
respectively. In 1981, MDE reported residue levels ranging from 0.031 ppm
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Patuxent River in the future, however periodic fish analysis will be

Analysis of the geographic distribution of brown bullhead chlordane
residues in the non-tidal portion of the Patuxent River indicated a
decreasing trend progressing from upstream to downstream stations. This
seems to be a logical pattern when related to the degree of development
adjacent to the Patuxent along this stretch. The upstream portion near
lLaurel, Maryland is more urbanized while the lower sections south to
Davidsonville are more buffered, with potential sources of chlordane
further fram the mainstem of the Patuxent. For example, large areas of the
Patuxent River (HﬂCarﬂPat:.ncentmverstate Park) support large forested
buffer strips protecting the river from potential non-point run-off (i.e.
stormwater) fram surrounding suburbs such as Laurel, Bowie, and
Davidsonville, Maryland.

CONCIUSIONS AND RECOMMENDATIONS

Camparison of MDE data and FWS data for residue levels in the same species
were possible at two stations (P-50 and LP-3), since MDE only caught brown
bullheads at PXT0603 and PXT0630. These results reveal that residue levels
in brown bullheads collected in 1988 were lower than those in the sane
species collected from the same areas several years earlier. The
remaining data allow only inter-species camparisons, but they do indicate a
general trend of lower chlordane residue levels in the 1988 specimens.

Extreme variability in the 1988 results indicate that the geographic
distribution of chlordane does not represent a significant direct
relationship. The fact that the geographic pattern indicated by this study
proved not to be significant might be explained by variocus factors.
Collecting more specimens at each station would undoubtedly provide more
reliable results, however, budget constraints restricted the number of
specimens that could be analyzed. This information may reflect that sample
locations were too close to show a significant trend or that the same fish
population was being sampled due to the proximity of sample locations.

While this information proves beneficial as baseline data for future
monitoring of chlordane in the Patuxent River, a larger scale (more samples
per station, more stations, larger section of the river) study would need
to be conducted to fully ascertain geographic distribution of chlordane in
the Patuxent. CQurrently, it would appear that no health risk associated
with chlordane bicaccumulation in fish exists based on this study's
results.
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Apperdix A: lengths and weights of Patuxent River samples submitted for
chlordane analysis
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Total Total
Length Weight
Sample ID# Species () (9)
P1BA brown bullhead 253 190
P1BEB brown bullhead 220 190
P1BC* brown bullhead 242 220
P1S sediment 25
PWRCEA brown bullhead 271 240
PWRCEB brown bullhead 273 302
PWRCBC* brown bullhead 220 132
PWRCS sediment 25
PSOBA brown bullhead 314 297
PSOBB brown bullhead 281 297
PSOBC* brown bullhead 289 347
P50S sediment 25
P214BA brown bullhead 315 363
P214BB brown bullhead 292 388
P214BC* brown bullhead 345 585
P214S sediment 25
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Appendix A. concluded

Total Total

Length Weight
Sample ID# Species (mm) (9)
LP3BA brown bullhead 211 179
LP3EB brown bullhead 296 339
LP3BC* brown bullhead 264 260
LP3S sediment 25
LPFMBA brown bullhead 314 419
LPFMWA white catfish 315 425
LPFMWB* white catfish 330 488
LPFMS sediment 25

* Separated for analysis of fillet and carcass portions.
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Appendix B. Analytical results of chemical analyses of fish and sediment
samples fram the Patuxent River
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Bul lhead, White
CAT NO. 5587

SAMPLE TYPE: Brown
Catfish, and Sediment

BATCH NO. 88-5-043
ORDER NO. 85800-88-

MISSISSIPP| STATE UNIVERSITY

MISSISSIPP| STATE CHEMICAL LABORATORY

BOX CR
MISSISSIPPI STATg MS 39762

REPORT

USD | /FWS

ORGANOCHLOR INES

Page 1

DATE RECEIVED 10/24/88

20

s PARTS PER MILLION AS RECEIVED (ﬁgT WT)

FWS # P 1BA P 1BB P 1BCC P 1BCF P A5 P WRCBA P WRCBB
LAB # 758286 758287 758288 758289 758290 758291 758292

Brown Brown B B B. B, Brown Brown
MATRIX Bul lhead |Bullhead | Carcass Fillet Sediment |Bullhead |Bullhead
[ coMPouND e ]
HCB ND= ND ND ND ND ND ND
g-BHC ND ND ND ND ND ND ND
r=BHC ND ND ND ND ND ND ND
p —BHC ND ND ND ND ND ND ND
§-BHC ND ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND ND
Hept. Epox. ND ND ND ND ND ND ND
r-Chlordane 0.01 0.02 0.06 0.03 ND 0.01 0.03
t-Nonachlor 0.01 0.03 0.06 0.02 ND 0.01 0.02
Toxaphene ND ND ND ND ND ND ND
PCB's (total) 0.05 0.06 0.40 0.23 ND 0.12 0.33
o, p'-DDE ND ND ND ND ND ND ND
g=-Chlordane 0.01 0.03 0.07 0.03 ND 0.01 0.03
p, p'-DDE 0.03 0.01 0.04 0.01 ND 0.02 0.03
Dieldrin ND ND 0.01 0.01 ND ND 0.01
o, p’'-DDD ND ND ND ND ND ND ND
Endrin ND ND ND ND ND ND ND
cis=-nonachlor ND ND ND ND ND ND ND
o, p'=DDT ND ND ND ND ND ND ND
p, p'-DDD 0.06 0.01 0.03 0.01 ND 0.01 0.02
p, p'-DDT 0.01 0.01 0.01 0.01 ND 0.01 0.01
Mirex ND ND ND ND ND ND ND

OTHER : i _=

WEIGHT (g) 189 | 194 177 6.9 | 179 | 234 298
MOISTURE (%) 79.8 76.0 77.6 77.0 32.6 74.8 75.0
LIPID (%) grES 2.68 . 4.02 1.85 ~ 4.23 5.16
Lower Level of Detection = 0.01 ppm for Tissue, Soil, Etc. 0.05 for Toxaphene and PCBs.
ﬁggp*:ge: LLD- 005 ppm for OCs, Tox , PCBs
# = Confirmed by GClMass Spectrometry
:EENE fongth;?E;gd Signature



MIYIIQIIrr 1 JDIAIE UNIVEHRDIITY

MISSISSIPPI| STATE CHEMICAL LABORATORY
SGTThEaLTPERI?go"n MISSISSIPP?O§TE¥E. MS 39762 Page 2
CAT No."s887 oo ment "G50 1 /FwS.
ORDER NO . Egggéegg- DATE RECEIVED 10/24/88

s PARTS PER MILLION AS RECEIVED [ﬁgT WT)

FWS » P WRCBCC| P WRCBF P WRCS P S0BA P 50BB P 50BCC P SOBCF

LAB # 758293 758294 758295 758296 758297 758298 758299
B. B, B 85 Brown Brown B. B. B. B,

MATR X Carcass Fillet Sediment |Bullhead |Bullhead carcass Fillet

[ conrouno v ]
[Hes | No= | N0 ND ND ND ND ND
a=-BHC ND ND ND ND ND ND ND
p=BHC ND ND ND ND ND ND ND
g =BHC ND ND ND ND ND ND ND
§=-BHC ND ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND ND
Hept. Epox. ND ND ND ND ND ND ND
r=Chlordane 0.07 0.01 ND 0.01 0.01 0.02 0.01
t-Nonachlor 0.02 0.01 ND 0.01 0.02 0.02 0.01
Toxaphene ND ND ND ND ND ND ND
PCB's (total) 0.30 0.19 ND 0.37 0.33 0.29 0.17
o, p'-DDE ND ND ND ND ND ND ND
Iq-Chlordane 0.03 0.02 ND 0.02 0.01 0.02 0.02
p, p'-DDE 0.02 0.01 ND 0.04 0.02 0.02 0.02
Dieldrin 0.01 ND ND ND ND 0.01 0.01
o, p'-DDD ND ND - ND ND ND ND ND
Endrin ND ND ND ND ND ND ND
cis-nonachlor ND ND ND ND ND ND ND
o, p'=DDT ND ND ND ND ND ND ND
p, p'-DDD 0.01 0.01 ND 0.01 0.01 0.01 0.01
p, p'=DDT 0.01 0.01 ND 0.01 0.01 0.01 0.01
Mirex ND ND ND ND ND ND ND

OTHER:

[weiert @) 101 21.0 | 173 335 291 281 52.8
MOISTURE (%) Y S 78.0 36.8 75.4 79.8 75.4 782
LIPID (%) 2.10 7.83 - 5.23 227 4.04 2.90
Lower Level of Detection = 0.01 ppm for Tissue, Soil, Etc. 0.05 for Toxaphene and PCBs.
EEEDT:;e:, LLD-pgﬁO?grppm for OCs, Tox , PCBs
e Eong*gmggtgztggluass Spectrometry OQ,.__ c,({—)g "
®=**NS = Not Spiked 21 Signature 67



MISSTSSTPP1 STATE CHEMICAL LABORATORY

gﬁffhgagfpﬁﬁi?3°“” MISSISSIPP?O§T2$E, MS 38762 Page 3
CAT No| '53gy Sooiment RUSD| rrWe

ORDER NO. Egﬁgéggg— DATE RECEIVED 10/24/88

= PARTS PER MILLION AS RECEIVED (WET WT) -

FWS # P 50S P 214BA | P 214BB | P 214BB | P 214BCC| P 214BCF| P 214S
LAB # 758300 | 758301 | 758302A | 758302B | 758303 | 758304 | 758305
MATR I X sediment |Bu}inead |Bulinead g?ﬁ&ti::: caresss | viiier |sediment
[hce ND* NO | ND | ND ND ND | ND |
a-BHC ND ND ND ND ND ND ND

r -BHC ND ND ND ND ND ND ND

g ~BHC ND ND ND ND ND ND ND
§-BHC ND ND ND ND ND ND ND
Oxychlordane ND ND ND ND ND ND ND
Hept. Epox. ND ND ND ND ND 0.01 ND
r-Chlordane ND 0.01 0.01 0.01 0.04 0.02 ND
t-Nonach lor ND 0.01 0.01 0.01 0.09 0.07 ND
Toxaphene ND ND ND ND ND ND ND
PCB‘s (total) ND 0.15 0.18 0.19 1.40 1.3 ND
o, p'-DDE ND ND ND ND ND ND ND
a-Chlordane ND 0.01 0.01 0.01 0.07 0.05 ND

p, p‘-DDE ND 0.01 0.02 0.02 0.194 0.154 ND
Dieldrin ND ND 0.01 0.01 0.02 0.02 ND
o, p'-DDD ND ND - ND ND ND ND ND
Endrin ND ND ND ND ND ND ND
cis-nonachlor ND ND ND ND ND ND ND
o, p‘=DDT ND ND ND ND ND ND ND

p, p'-DDD ND ND 0.01 0.01 ND 0.04 ND

p, p'-DDT ND ND 0.01 0.01 ND ND ND
Mirex ND ND ND ND ND ND ND
™ oTher.

I T— S——

WE IGHT (g) 143 489 383 383 509 68.0 165
MOISTURE (%) 51.2 75.8 72.0 72.2 73.2 76.2 49.0
LIPID (%) - 3.36 7.23 8.13 6.17 5.53 -

Lower Level of Detection = 0.01 ppm for Tissue, Soll, Etc. 0.05 for Toxaphene and PCBs.
For Water, LLD= 0.005 ppm for OCs, Tox , PCBs

**Spike = ppm for
# = Confirmed by GC/Mass Spectrometry ¢;{EE1J1—#ﬂ

®*ND = None Detected

**2NS = Not Spliked > Signature J




MISSISSIPPI| STATE UNIVERSITY

: MISSISSIPP|I STATE CHEMICAL LABORATORY

gﬁ*?hsagtpﬁaiggown MISSISSIPP?OgTETE MS 39762 Page 4
Catfish, and Sediment REPORT FORM

CAT NO. 5587 USD | /FWS

ORDER No. 85800-83- DATE RECEIVED 10/24/88

= PARTS PER MIH.__ION ALRECEI!L{WM)
FWS # LP 3BA LP 3BB LP 3BCC LPB3CF LP 3S LP FMBA LP FMWA
LAB » 758306 758307 758308 758309 758310 758311 758312
Brown Brown B. B, B. B. Brown White

MATR | X Bul lhead |Bullhead | Carcass Fillet___Sediment Bullhead | Catfish

COMPOUND ke L

HCB  No~ ND | ND ND ND ND | ND
a—-BHC ND ND ND ND ND ND ND
r=BHC ND ND ND ND ND ND ND

g =BHC ND ND ND ND ND ND ND
§-BHC ND ND ND ND ND ND ND
Oxychlordane ND ND ND ND ; ND ND ND
Hept. Epox. ND 0.02 ND ND ND ND 0.01
r=Chlordane ND 0.02 0.01 0.01 ND 0.02 0.01
t-Nonachlor ND 0.01 0.01 0.01 ND 0.02 0.01
Toxaphene ND ND ND ND ND ND ND
PCB's (total) 0.12 0.19 0.21 0.23 ND 0.32 0.10
o, p'-DDE ND ND ND ND ND ND ND
g-Chlordane ND 0.02 0.01 0.01 ND 0.03 0.01
p, p’'-DDE 0.01 0.03 0.01 0.02 ND 0.03 0.02
Dieldrin ND 0.01 ND ND ND ND ND

o, p'-DDD ND ND ~ ND ND ND ND ND
Endrin ND ND ND ND ND ND ND
cls-nonachlor ND ND ND ND ND ND ND

o, p'-DDT ND ND ND ND ND ND ND

p, p'-DDD ND 0.01 ND ND - ND 0.01 0.02
p, p'=DDT ND ND ND ND ND ND ND
Mirex ND ND ND ND ND ND ND

OTHER: s raliip

IfWEIGHT (g) 177 333 216 38.5 173 379 425
MOISTURE (%) 78.2 74.8 78.8 78.4 35.2 74.6 72.6
LIPID (%) L 0.753 ____5.54 2.02 1.96 - 7.01 4.43

Lowar Level of Detection = 0.01 ppm for Tissue, Soll, Etc. 0.05 for Toxaphene and PCBs.

For Water, LLD= 0.005 ppm for OCs, Tox , PCBs

"S kg =

PPec i 0\0 el -
= Confirmed by GC/Mass Spectrometry C,CC:)
*ND = None Detected QI e

=**NS = Not Spiked

Signature
23



MISSISSIPPI STATE UNIVERSITY

MISSISSIPP| STATE CHEMICAL LABORATORY
eyt A MISSISSIPPSTATE, MS 39762 Page 5
T "Gso 1 rrwe
ORDER NO. B89800-88- DATE RECEIVED 10/24/88
302 PARTS PER MILLION AS RECEIVED (WET WT)

Matrix p 4
FWS # LP FMWBC| LP FMWCF| LP FMS Blank | Blank  Spike**|Recovery
LAB 758313 | 758314 | 758315 | 758316 for 758317
|MATR I X wéggé;;:h wﬁ?ﬂ;lsh Sediment | Reagent Fish Fish
|| COMPOUND =__ gkl
) ~ No- NO | ND | ND ND 0.060 | 60
q-BHC ND ND ND ND ND NS*=*
r -BHC ND ND ND ND ND 0.093 93
g ~BHC ND ND ND ND ND 0.092 92
§-BHC ND ND ND ND ND NS
Oxych lordane ND ND ND ND ND 0.085 85
Hept. Epox. ND ND ND ND ND 0.090 90
r=Chlordane 0.09 0.01 ND ND ND NS
t-Nonach lor 0.05 0.02 ND ND ND 0.086 86
Toxaphene 4.7% ND ND ND ND NS
PCB's (total) ND 0.40 ND ND ND NS
o, p’'-DDE ND ND ND ND ND 0.093 93
g-Chlordane 0.04 0.02 ND ND ND 0.093 93
p, p’'-DDE 10.% 0.05 ND ND 0.01 0.10 100
Dieldrin 0.03 0.01 ND ND ND 0.030 90
o, p'-DDD ND ND T ND ND ND NS
Endrin ND ND ND ND ND 0.093 93
clis-nonachlor ND ND ND ND ND 0.098 98
o, p'-DDT ND ND ND ND ND 0.10 100
p, p'-DDD 3.2 0.03 ND ND ND 0.092 92
p, p'=DDT 0.774 ND ND ND ND 0.097 97
Mirex | wo ND ND ND ND 0.090 %0 |
[ OTHER: o
[WEIGHT (g) 422 54.0 67 | = - -
MO ISTURE (%) 75.6 75.8 37.0 » 77.6 79.0 -
LIPID (%) 4.68 3.28 - - 1.46 1.41 -
Egge‘?:%g\rr?tljl-%_og?gégigET-;géog’Cg?mTégr’T;ggge. Soil, Etc. 0.05 for Toxaphene and PCBs.
*Spike = 0. ppm for S
:N[-J Eongggmgtggluasmﬂtrometry GQM OQ.J-——
***NS = Not Spiked Signature d

24
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MiSSISStPPI STATE CHEMICAL LABORATORY
|SAMPLE TYPE: Brown BOX CR
Bul lhead, White MISSISSIPPI STATE, MS 39762 Page 6
Catfish, and Sediment REPORT FORM
CAT NO. 5587 USD I /FWS
BATCH NO. 88-5-043
ORDER NO. gsgog-aa- —ORGANOCHLORINES DATE RECEIVED 10/24/88
003
PARTS PER MILLION AS RECEIVED (WET WT)
Matrix % Matrix
FWS #» Blank Blank Blank Spike**|Recovery Blank Blank
LAB » 758318 758319 for 758320 758321 for
MATR 1 X Reagent Reagnet Fish Fish Reagent [Sediment
COMPOUND |
HCB ND* ND ND 0.066 66 ND ND
g=-BHC ND ND ND NS*== ND ND
r~BHC ND ND ND 0.099 99 ND ND
p =BHC ND ND ND 0.097 97 ND ND
§-BHC ND ND ND NS ND ND
Oxychlordane ND ND ND 0.091 a1 ND ND
Hept. Epox. ND ND ND 0.098 98 ND ND
r=Chlordane ND ND ND NS ND ND
t-Nonachlor ND ND ND 0.091 o1 ND ND
Toxaphene ND ND ND NS ND ND
PCB's (total) ND ND ND NS ND ND
o, p'-DDE ND ND ND 0.099 a9 ND ND
g-Chlordane ND ND ND 0.099 99 ND ND
P, p'-DDE ND ND 0.01 0.10 100 ND ND
Dieldrin ND ND ND 0.096 86 ND ND
o, p'=DDD ND ND - ND NS ND ND
Endrin ND ND ND 0.095 95 ND ND
cis-nonachlor ND ND ND 0.10 100 ND ND
o, p'-DDT ND ND ND 0.11 110 ND ND
p, p'-DDD ND ND ND 0.10 100 ND ND
p, p'-DDT ND ND ND 0.098 98 ND ND
_erex __ND ND ND 0.086 86 ND 0.01
" OTHER
—_— ———
WEIGHT (g) - - - - - — =
MOISTURE (%) - - 76.2 74.8 - - 50.0
LIPID (%) - - 3.12 3.19 - - -
—_ —
Lower Level of Detection = 0.01 ppm for Tissue, Soil, Etc. 0.05 for Toxaphene and PCBs.
For Water, LLD= 0.005 ppm for OCs, Tox , PCBs
--spékefT 0.10 ppgcfar Flsh c?<£::)
% = Confirmed b /Mass Spectrometr cgﬁ;;iJLﬂ_
*ND = None Detegted ¥ S SN
®*=*NS = Not Spiked Signature C?



MISSISSIPPI STATE UNIVERSITY ‘
MISSISSIPPI STATE CHEMICAL LABORATORY

T wssissippioiisTe s so7ee rage 7

R i

BATCH NO. 88-5-043

ORDER NO. ggggg-sa— DATE RECEIVED 10/24/88
PARTS PER MILLION AS RECEIVED (WET WT) .

FWS # Spike** Reczvery

LAB # 758322

MATR I X Sediment

jwes ™ @ | oo ¥ |

p-BHC NSwmx

r=BHC 0.032 80

p ~BHC 0.040 100

§-BHC NS

Oxychlordane 0.035 88

Hept. Epox. 0.036 S0

r=-Chlordane NS

t-Nonachlor 0.043 108

Toxaphene NS NS

PCB's (total) NS NS

o, p'-DDE 0.041 103

a-Chlordane 0.037 93

p, p'=DDE 0.042 105

Dieldrin 0.038 85

o, p'-DDD NS i

Endrin 0.040 100

cis-nonachlor 0.044 110

o, p'=DDT 0.03% 88

p, p'-DDD 0.041% 103

p, p'=-DDT 0.038 90

Mirex 0.042 105

[ oTHER: i

WEIGHT (g) - - B

MOISTURE (%) 50.0 -

LIPID (%) - [ =

Lower Level of Detection = 0.01 ppm for Tlssue, §oll. Etc. 0.05 for Toxaphene and PCBs.
For Water, LLD= 0.005 ppm for OCs, Tox , PCBs

s*3plke = 0.040 pom for Sediment 0(0

# = Confirmed by GC/Mass™Spectrometry Cjé;:)
*ND = None Detected e ot
==2NS = Not Spiked Signature
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