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Executive Summary

The U.S. Fish and Wildlife Service conducted a study to determine the extent
of contamination in fish and sediments in Threemile Creek and Sixmile Creek in
the vicinity of Griffiss Air Force Base in Oneida County, New York. Griffiss
has been listed as a hazardous waste site by the Environmental Protection
Agency under the Superfund legislation.

Samples were collected at two sites on Sixmile Creek, one upstream from and
one downstream from the Base. Threemile Creek, which originates on the Base,
was sampled downstream of the Base boundary. These samples were then
submitted for 1laboratory analysis. The results showed polychlorinated
biphenyl (PCB) contamination in Threemile Creek and, to a lesser extent, in
Sixmile Creek, downstream from the Base.. White suckers from Threemile Creek
contained 4.7 parts per million (ppm) PCBs (whole body), well above the Food
and Drug Administration action level for fish of 2.0 ppm. Samples from the
upstream site were free from PCBs. A known PCB source exists on the Base.
Strontium concentrations in Threemile Creek sediments were found to be high;
however, strontium would only be hazardous as a radioisotope.

Threemile Creek has received inputs of a number of contaminants, especially
polynuclear aromatic hydrocarbons, lead, chromium, selenium, and nickel, which
approach, but do not exceed, concentrations considered toxicologically
significant or indicative of heavy pollution.

Recommendations are made for continued monitoring of contamination and
consideration of a health advisory. Threemile Creek restoration should be
considered in any remediation plan.

This study was completed by the Cortland Field Office, U.S. Fish and Wildlife
Service, with funding from Griffiss Air Force Base. :
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Contaminants in Fish and Sediments from Sixmile Creek
anc Threenile Creek In the Vicinity of Griffiss £ir Force.Base,
Oneida County, New York

NTRODUCTION

Griffiss Air Force Base 1is 1located in the City of Rome, Oneida County,
New York (Figure 1), and covers about 3,900 acres (1579 ha). The western
portion of the Base drains into the Mohawk River which also forms part of the
western boundary 6f the installation. Sixmile Creek originates north and east
of the base, flows south through its eastern portion and continues on to the
New York State Barge Canal. Threemile Creek originates on the Base and flows
south for about two miles to the Canal.

The Base has been listed as a hazardous waste site by the Environmental
Protection Agency (EPA) wunder the Comprehensive Environmental Response,
Compensation, and Liability Act (Superfund). Hazardous wastes were generated
from Base operations and research and development activities. The sources
include industrial shops and laboratories. Wastes were disposed of primarily
in landfills and dry wells covering about 110 acres (45 ha) (Figure 1).
Information regarding these waste sites is provided in Table 1. The list is
not intended to be all inclusive, but rather features those sites which have
been investigated for the Air Force Installation Restoration Program (IRP),
and have the greatest potential for off-site contamination. Contamination has
been documented in Sixmile Creek, where heavy metals and organic compounds
were found in ground water, surface water, and sediments (Fred C. Hart
Associates, 1981, 1982; Roy G. Weston, Inc., 1982). Polychlorinated biphenyls
(PCB's) were found in Threemile Creek sediments (USGS, 1987).

Sixmile Creek is classified b{ the New York State Department of Environmental
Conservation (State) as rc(t)r» above and below Griffiss Air Force Base,
indicating trout waters. It is classified as "D" on the base, the best use of
wvhich is secondary contact recreation (State's 1lowest category).
Sixmile Creek supports a wild population of brook trout
(Salvelinus fontinalis), and receives some fishing pressure from local anglers
(J. Hasse, State, personal communication). White sucker
(Catostomus commersoni), blacknose dace (Rhinicthys atratulus), creek chub
(Semotilus atromaculatus), and other nongame fish are also found there. The
fishery of Threemile Creek includes white sucker and perhaps other species.

DY OBJECTIVE

The objective of this study is to determine the extent of contamination of
fish and sediment in Sixmile Creek and Threemile Creek downstream of Griffiss
Air Force Base. Recommendations for remediation and further study are also
made. :
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ETHODS D RIALS
Sample Sites :

Three sample sites were selected to collect fish and sediment (Figure 1).
Site 1 is located on Sixmile Creek upstream of the Base boundary, and is
intended as a reference site to 1indicate background conditions.
Sixmile Creek, at Site 1, is a small creek with alternating pools and riffles
and overhanging trees. It is up to eight feet (2.4 m) wide and three feet
(0.9 m) deep and has a gravel and cobble bottom. Sediment was sampled at a
point about 200 feet (61 m) upstream from the Base boundary, and fish were
collected in a zone extending from the Base boundary upstream about 300 feet
(91 m).

Site 2 is located on Sixmile Creek downstream from the Base boundary. At this
point, the creek is wider (to 20 feet or 6 m) and deeper (to four feet or
1.2 m), has overhanging trees, pools and riffles, and a sand and silt bottom.
Sediment was sampled at a point about 100 feet (30 m) downstream from the Base
boundary and just upstream from a tributary. Fish were collected in a zone
from the Base boundary downstream about 2,000 feet (600 m) to the /first
highway bridge.

Site 3 is located on Threemile Creek downstream from the Base boundary. This
is a small creek up to four feet (1.2 m) wide and three feet (.9 m) deep,
flowing through abandoned agricultural fields. The bottom is silt with some
sand.

ampling Methods

One sediment sample was collected at each sample site on July 20, 1988.
Duplicate samples (1A and 1B) were taken at Site 1 as a quality control
measure. Each sample consisted of a composite of five cores taken in an area
of likely sediment deposition. Cores were collected using a soil auger with a
31/4 inch (8.25 cm) diameter, stainless steel auger bucket. Sediment was
shaken out of the auger and placed into a stainless steel tray. The five
cores were mixed in the tray with a stainless steel spatula and placed into
16 oz. (473 ml) I-CHEM glass containers. One container was delivered
immediately to a laboratory for total organic carbon and grain size analysis.
The other was refrigerated (not frozen) from time of collection to arrival at
the laboratory on August 1, 1988. The auger, mixing tray, and spatula were
cleaned initially and after each sample by rinsing with stream water, nitric
acid, acetone, and distilled water.

Fish sampling efforts were directed at bottom dweller and predator species.
In addition to the water, bottom feeders are exposed to contaminants in
sediment through physical contact and through feeding on benthic organisms.
Predators are exposed via water and the food chain where they are known to
bioaccumulate a number of contaminants. White sucker, a bottom feeder, was
collected at all three sites, and brook trout, a predator, was collected from
Sites 1 and 2 (Sixmile Creek).

Fish were collected at all sites with a battery-operated backpack
electroshocker. Sites 1 and 2 were sampled on June 20, and Site 3 on
June 21, 1988, Fish were kept on ice from the time of collection until



~ processing later the same day at the Cortland Field Office. At the office,
the five largest fish of each species (white sucker and brook trout) were
measured for length and weight. Each fish was then wrapped in dluminum foil
that had been rinsed with hexane. Fish were subsequently  frozen until
received by the laboratory on August 1, 1988. The five whole fish for each
sample site were composited for analysis at the laboratory. Thus, one fish
sample was analyzed from each site.

The following stream data were collected at each sample site: temperature,
pH, and conductivity.

Laboratory Analyses

Analysis of fish and sediment for organochlorines and polynuclear aromatic
hydrocarbons (PAHs) was performed by the Mississippi State Chemical Laboratory
at Mississippi State (Appendix A). Analysis of fish and sediment for
inorganic elements was performed by the Environmental Trace Substances
Research Center of the University of Missouri at Columbia (Appendix B). Total
organic carbon and grain size were analyzed at OBG Laboratories in
Syracuse, New York (Appendix C). ‘

RESULTS
Sediment

PCB's (total) were the only organochlorine compounds detected in sediment of
22 tested for and only at Site 3 (Threemile Creek) in a concentration of
0.3 ppm. PAH data are shown in Table 2. All 14 PAH compounds tested for were
found at or above detection limits (.0l ppm) in at least two sites. Most PAH
compounds show slight increases from Site 1 to Site 2, with Site 2 values
ranging up to 0.20 ppm for fluoranthrene. Almost all PAH compounds increased
from Site 1 to Site 3, some greatly, with values ranging up to 0.57 ppm for
benzo(g,h,i)perylene at Site 3. Differences between the duplicates (lA and
1B) were small, but were not quantified because most are near the detection
limit.

Among the inorganic elements, 18 of 21 elements tested for were found in at
least one site (Table 3). A few of these (barium, cadmium, lead, and
strontium) showed increases from Site 1 to Site 2, Several (arsenic,
cadmium, mercury, lead, selenium, and strontium) also increased from Site 1
to Site 3. The duplicate samples (1A and 1B) showed consistent values, with
most elements varying less than 10%. The most significant difference was in
vanadium at 22%. ' '

The samples showed considerable variation in total organic carbon content
(Table 4), even between Sites 1A and 1B which were duplicates from the same
location. Sediment from Sites 1A and 1B were not homogeneous in nature, and
included gravel and clumped material. Grain sizes (Table 5) were relatively
similar between Sites 1A and 1B and between Sites 2 and 3. Sites 2 and 3,
however, showed smaller grain sizes than Sites 1A and 1B.
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Table 4. Total organic carbon content of sediments from Sixmile Creek and
Threemile Creek, Oneida County, New York.A

Sample ota anic Carbo
1A* (Sixmile Creek) 450
1B (Sixmile Creek) 210
2 (Sixmile Creek) 520
3 (Threemile Creek) 110

A Concentration in mg/kg wet weight.

* Sites 1A and 1B are duplicates. ,



Table 5.

Crain size of sediments from Sixmile Creek and Threemile Creek, Onefida County, New York.

Site 1A* (Sixmile Cr.)

Site 1B (Sixmile Cr.)

Site 2 (Sixmile Cr.)

Site 3 (Threemile Cr.)

Sieve Opening § Retained Sieve Opening §$ Retained Sieve Opening $ Retalined Sieve Opening $ Retalned

(mm) (mm) (wem) (mm)

12.7 15.3 12.7 20.1 ... .- .- .a-
6.35 27.4 6.35 18.5 .- .-- --- ...
4.75 7.2 4.75 4.7 4.75 1.5 4.75 1.8
2.00 13.4 2.00 7.8 2.00 31 2.00 2.5
1.19 3.9 1.19 2.4 1.19 4.1 1.19 4.1
0.30 14.4 0.30 27.7 0.595 17.2 0.595 17.7
PAN 18.4 PAN 18.8 0.30 51.1 0.30 25.8
.-- -.- --- --- 0.149 12.7 0.149 1.9
.-- .. .- .- PAN 5.3 PAN 16.2

* Sites 1A and 1B are duplicates.

}




X3ITH
o1 lag-,d‘o
IOTYOBUON-STD

ujapuy

aag-,d‘o

3uUBpPIOTY)D-»

- . qqq-.d‘o
auaydexo]

‘QUEBPIOTYI-A

*xody °3dey

suepioTyaLxQo

OHd-#

OHE- §

OHE-A

OHd-»

9OH

:97dwes Lue uj pa3joejsp jou spunodwod SuimolloF 8yl

P232939(Q BuoN = QN ¢
‘wdd 10°0 ITWFT uojaoezap ‘(wdd) uoyriw i19d s3jaed uj suollvIIUIOUO) v

60°0 | 10°0 %0°0 | 11°0 S0'0 (1e303) laa
20°0 | an an | 10°0 an lag-,d‘d
90°0 | 10°0 €0°0 | 20°0 10°0 aaqg-,d‘'d
20'0 | 10°0 80°0 I 10°0 an utIpIaiq
10°0 | an 10°0 | 80°0 %0°0 daq-,d‘d
LY | 9L°0 L1 | an an (1e303) 5,904
10°0 “ an 10°0 “ an gaN I0TyorBUON-3

13)ong _ Hiﬂ&oﬁm noal _ Hﬂ&oﬂm noag

23TyM | 2ITYM jooag | 93ITYM jooxg

(2919 aftwaaayl) | (weaijsumop-iaa1) a[Twxis) | (weailsdn-iyo31) STTWXIS)

€ 1 4 I T punoduc)

231s o1duwes

v 8861 ‘AN ‘43unop

EpPTauUQ ‘3991) I[JWLAIY] pue }aalx) ITJuXIS woxj (Apoq aToym) onssI3 YSTJ uyl pPa3delap saujioTyoouedig ‘9 IIqel



Fish

Organochlorine data are shown in Table 6. Seven of 22 compounds tested for
were detected. Several compounds show slight increases at Sites.2 and 3 over
Site 1. PCB’'s (total) show large increases at Sites 2 and 3 (Sixmile Creek
downstream and Threemile Creek) over Site 1 (Sixmile Creek upstream), for both
fish species. PAH data are shown in Table 7. Ten PAH compounds were detected
in fish, but all at levels close to the detection limit (.0l ppm). A few
showed slight increases at the downstream sites (2 and 3) over the control
site (1). :

Inorganic data are shown in Table 8. Twelve of 14 elements tested for were
found in fish. Nine of these showed increases at Site 2 over Site 1 in at
least - one species (arsenic, cadmium, chromium, copper, 1iron, manganese,
mercury, nickel, and selenium). Six (arsenic, cadmium, chromium, copper,
nickel, and selenium) increased at Site 3 over Site 1 for at least one
species,

DISCUSSION

In order to assign some level of significance to data which show incréased
concentrations of a given chemical in sediment or fish downstream from
Griffiss Air Force Base compared to upstream (control) concentrations, the
data must be examined using two sets of criteria. First, any such increases
must be larger than estimated experimental error. Some components of this
error can be observed in quality control reports from the laboratories. Field
variability undoubtedly exists, but cannot be estimated in this limited study
because only one composite was taken at each site. Second, the levels of
contamination, even though elevated over the controls, must be shown to be
problematic to the organisms involved. This involves examining the data in
light of the toxicological literature, where such information exists.

Sediment

While the Site 3 PCB sediment concentration, 0.3 ppm, is not indicative of
heavily polluted conditions, it is well above the control site samples where
PCB's were not detected, and well above other reported background (unpolluted)
levels (Eisler, 1986). This is so despite relatively lower organic carbon
content found in the Site 3 sample. Although the smaller grain size in that
sample would favor higher contaminant concentrations, PCB's were not detected
at Site 2 which had similar grain size. This result is also consistent with
Threemile Creek sediment data taken upstream, on the Base, which showed total
PCB levels in a range of 0.4 to 20 ppm (USGS, 1987). A known PCB source
exists within the Threemile Creek Watershed on the Base. ' ,

Although the PAH compounds were consistently higher at the downstream sites,
indicating some Base impact, even the highest levels (in the 0.1-0.5 ppm
range) are consistent with results from control (unpolluted) sites from other
studies. Heit (1985) found an average fluoranthrene concentration of
0.285 +/- 0.067 ppm in deepwater sediments from Cayuga Lake, New York. The
average fluoranthrene concentration in Cayuga Lake littoral sediments was
0.32 +/- 0.20 ppm. Heit found these levels, both from areas away from known
PAH sources (marinas, power plants), to be similar to those reported elsewhere
for rural eastern U.S. lakes. Fluoranthrene is usually found in association

M
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with other PAH compounds. Sediments from industrial or urban waterways
typically show individual PAH compound concentrations in the one to ten ppm
range (Eisler, 1987). .

Most of the increases in inorganic element concentrations in the downstream
site are too small to be considered meaningful or too close to detection
limits. Only lead and strontium concentrations warrant further assessment.
Both downstream sites (Sites 2 and 3) showed increases in strontium over
reference; the Site 3 increase was sizeable (232% to 24.7 ppm). Strontium,
however, 1is known to be benign to organisms except at extremely high
concentrations (USEPA, 1978). Strontium ions behave much like calcium and
concentrate in bone tissue. The only exception would be the radioisotopes of
strontium, which would be considered hazardous and are linked to bone cancer.
The present study did not test for radioactivity, but the EPA did investigate
the only known potentially radiocactive site near Threemile Creek, on the Base,
in 1980 (USEPA, 1980a). No levels of radioactivity above background levels
were detected. Potential sources of non-radioactive strontium include flares
and tracer bullets.

Lead is known to have a number of deleterious effects upon aquatic biota
(Eisler, 1988a). Clearly, there are large increases in lead concentrations at
the downstream sites (100% to 17 ppm at Site 2, 371% to 40 ppm at Site 3),
perhaps originating from fuel and battery acid sources. The highest
concentration (40 ppm) reaches the threshold level for "moderately polluted”
sediments under the EPA's Great Lakes Criteria for sediment. Just upstream on
Threemile Creek, a 1982 study found 10.5 ppm lead in sediment (Fred C. Hart
Assoc., 1982). Both the strontium and lead data must be interpreted in light
of the smaller grain size found in sediments at Sites 2 and 3. Smaller sizes
tend to accumulate higher contaminant concentrations.

Eish

Although several organochlorine compounds, except PCB’s, showed slight
increases at the downstream sites, all are close to the detection limit
(0.01 ppm) and none represent threats to the aquatic ecosystem. The largest
increase among the non-PCB compounds was in dieldrin at Site 2 in brook trout.
The 0.08 ppm concentration recorded there is below the U.S. Food and Drug
Administration (FDA) action level of 0.3 ppm for dieldrin in fish and
shellfish for human consumption.

Both species of fish at both downstream sites (Sites 2 and 3) showed evidence
of PCB contamination (0.74-4.7 ppm). PCB’s elicit a variety of toxic effects
in organisms, and are known to biloaccumulate and biomagnify within the food
chain (Eisler, 1986). The FDA action level for PCB’'s in fish and shellfish is
2.0 ppm for edible portions (fillets). Sloan (1987) found PCB concentrations
in lake trout (Salvelinus pamaycush) fillets to be about B80% of whole body
levels. Gessner and Corline (1980) found fillet concentrations consistently
less than whole body in five Lake Erie fishes. PCB concentrations exceeding
the FDA limit have been recorded from fish in many U.S. waters, however, there
is a definite trend toward lower concentrations in the last decade, presumably
as a result of prohibition of most PCB uses in 1979. Whole body residues of
0.4 ppm PCB’'s are associated with reproductive toxicity in rainbow trout
(EPA, 1980b). Mink, a fish-eating mammal, were found sensitive to certain PCB
concentrations as low as 0.11 ppm in fish (R. Sloan, personal communication).



Large increases in PCB levels at the downstream sites over reference sites
(wvhere none was detected) are consistent with sediment data from this and the
U.S. Geological Survey (USGS) study, and with the existence of a known PCB
source on Base. T

Concentrations of PAH compounds in fish were all close to the detection limit
- the highest was 0.04 ppm anthracene at Site 2 in brook trout. PAH levels
are usually low in fish because they are rapidly metabolized. PAH's are
normally undetectable in fish tissue from unpolluted sources, however, the
levels found in this study are well below the 0.3 ppm level, above which
increases in detoxifying enzymes were found in fish (Eisler, 1987).

Among the inorganic elements, arsenic showed increases at both downstream
sites for white sucker. Even the highest concentration (0.37 ppm), however,
is within the range of recorded values in fish tissue from sites not known to
be polluted with arsenic (Eisler, 1988b). Diminished growth and survival has
been reported in bluegills when muscle residues exceed 1.5 ppm in immature
fish or 5 ppm in adults (NRCC, 1978). )
Similar increases in cadmium were found in the downstream sites in
white sucker. Again, however, the highest level, 0.38 ppm, seems within
recorded background 1levels (Eisler, 1985a). Levels above 2.0 ppm in whole
body are considered as evidence of probable cadmium contamination.

Iron and manganese, although showing large increases at Site 2, are considered
non-toxic except at levels much higher than found in this study (USEPA, 1978).

Mercury levels increased greatly at Site 2 in brook trout, to 0.661 ppm. The
FDA action level for mercury in fish and shellfish is 1.0 ppm. Mercury
levels in the five to seven ppm range in brook trout tissue were found to
cause death (McKim, et al., 1976).

Copper levels increased somewhat in white suckers at Site 3 (to 6.53 ppm),
however, this increase may not be experimentally significant. Data on copper
residues in tissue are very limited.

Chromium levels increased greatly at Site 3 in white suckers (88% to
3.2 ppm). Available evidence suggests that tissues containing greater than
4.0 ppm chromium residue are contaminated. Thus the Site 3 samples approach
that criteria.

Selenium levels also increased greatly at Site 3 in white suckers (140% to
2.3 ppm). This level is higher than background (unpolluted) levels reported
from other studies, but lower than those levels reported for sites of known
selenium contamination (Eisler, 1985b). Although the selenium residue
‘literature is inconclusive at this time, one source suggests a limit of
2.0 ppe in seafood for human consumption (Bebbington, et al., 1977).

Nickel concentrations increased at Site 2 in brook trout (6lt to 0.9 ppm) and
at Site 3 in white sucker (82% to 2.0 ppm). Nickel is known to have toxic
effects to aquatic biota, but little residue data are available to interpret
these results.
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CONCLUSTONS D_RECOMMENDATIONS

There 1is clear evidence of PCB contamination of Threemtle Creek and
Sixmile Creek, although the situation is less serious at Sixmile Creek. PCB
contamination is corroborated by data from other studies of Threemile Creek.
Strontium concentrations in Threemile Creek sediments are high, but this would
not be significant unless radioactivity is detected.

The Threemile Creek ecosystem has received 1inputs of a number of other
contaminants, especially PAHs, 1lead, chromium, selenium, and nickel.
Individually, these chemicals approach but do not exceed quantities considered
biologically significant or indicative of heavy pollution. Synergistic
effects may exist but are difficult to predict.

PCB contamination should be monitored in Threemile and Sixmile Creeks until
concentrations are reduced, . presumably through restoration efforts. A health
advisory should be considered for Threemile Creek along its entire length by
the appropriate sguthorities, warning against consumption of fish.
Threemile Creek should be surveyed immediately for radioactivity resulting
from strontium isotopes. The Alr Force Installation Restoration Plan and the
Superfund Remediation Plan should address Threemile Creek restoration both on
and off Base. )
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APPENDIX A

Laboratory Analysis of Organic Compounds



U. S. FISH AND WILDLIFE SERVICE
PATUXENT ANALYTICAL CONTROL FACILITY

QUALITY ASSURANCE REPORT
RE:# 5574 REGION : 5 REGIONAL ID OZO-88-R5

THE ANALYSES ON THE ABOVE MENTIONED SAMPLES WERE PERFORMED AT:

THE MISSISSIPPI STATE CHEMICAL LABORATORY

BOX CR
MISSISSIPPI STATE, MISSISSIPPI 39762

THIS LABORATORY WAS SUBJECTED TO A RIGOROUS EVALUATION PROCESS

PRIOR TO THE AWARDING OF IT’S CONTRACT. A PANEL OF FISH AND WILDLIFE
SERVICE SCIENTISTS CERTIFIED IT TO BE TECHNICALLY QUALIFIED TO PERFORM
THE ANALYSES REPORTED HERE. 1IN ADDITION WE HAVE CONTINUED TO CLOSELY
MONITOR THIS LABORATORY’S PERFORMANCE AND HAVE FOUND THE PRECISION AND
ACCURACY OF THEIR WORK REMAINS ACCEPTABLE. WE HAVE GREAT CONFIDENCE IN
THE ACCURACY OF THESE DATA.

@’/ F Vi §r2¢ {(’

/4 JOHN F. MOORE




MISSISSIPPI STATE UNIVERSITY
. MississiPpi
StaTte CHEMICAL LABORATORY

SO0X CR - MISSISSIPPI STATE, MISSISSIPPI 309782

August 24, 1988 )

Mr. Danny Day

Stickel Building/Chemistry
Patuxent Wildlife Research Center
U.S. Fish and Wildlife Service
Route 197

Laurel, MD 20708

Dear Danny:

Enclosed are analytical results for one batch of samples submitted by
the U.S. Fish and Wildlife Service (Catalog #5574, Study #020-88-R5, Order No.
85800-88-30021). The samples were analyzed by Methods 1, 2, 3 & 4; descriptions

are enclosed.

Please call if you have any questions.

Sincerely,

2

Larry G. Lane
Principal Investigator
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— UNKNOWN COMPONENTS - PAH FRACTION
_ (RRT) - RETENTION TIME RELATIVE TO PHENANTHRENE

(PPM) - PARTS PER MILLION BASED ON PHENANTHRENE RESPONSE FACTOR

rUDY 020- & RH

caTAloG 5514 .
RECALC _
TITLE: Ct"—O—Cr)HB'-%", 18:22 5 AUG B8
CHANHEL MOt 2 SAMPLE: 35734 PAH METHOD: PAH
PEAK  PEAK RESULT TIME AREA RRT SEP
s NAME FPM (MIND COUNTS COLE
1 @.1071 19.3186 27847  ©.93 WV
2 ©.7875 21.997 204676 1.06 VB
3 @.1174 23.778 30514 1.14 WV
4 @.1014 24.5%6 26354 1.18 WV :
s 0.5812 25.160 151040 1.26 VWV
é 0.5945 26.257 154506 1.26 VY
2 .2070 26.765 53794 1.29 VB
& e.3360 27.371 87315 1.32 W
© 0.3984 27.497 103549 1.32 WV
12 0.1019 39.197 26475 1.89 WV
13 Q. 1365 33.532 35568  2.10 VWV
12 0.1528 43,786 39701 2.11 W
13 1.9109 45.588 456622  2.19 VB
14 0.4390  46.408 114101 2.23 BV
TOTALS: 5.9720 1552060
DIVISOR: 25.0200 MULTIPLIER: 1.0000¢
ZRPORS!

EEL RETEN FPEAK NOT FOUND



Elution Profiles for Florisil, Silica Gel and

Silicic Acid Column Separations

K
[}
4 ‘

4

Fraction I (6% ethyl ether with 2% ethanol, 94% petroleum ether)

1’8, alpha-BEC, beta-BHC, gamma-BHC, delta-BHC, oxychlordane,
heptachlor epoxide, gamma-chlordane, trans-nonachlor, toxaphene,
PC8's, o,p'-DDE, alpha-Chlordane, p,p'-DDE, o,p'-DDT,
cis-nonachlor, o,p'-DDT, p,p'-DDD, p,p'-DDT, mirex, dicofol,

enccsulian I (Split with FII).

ethar)

dieldrin, endrin, dacthal, endosulfan I (split with FI),
endosulfan II (split with FIII), endosulfan sulfate (split with
FIII).

Fraction III - (50% etnyl ether with 2% ethanol, 50% petroleum

ether)
endosulfan II (Split with FII), endosulfan sulfate (split

with FII), malathion.

7-31-87




Appendix

Method 1
Page 8

B.

D.

3

Florisil Mini-Column:

1.

Fraction I -~ (12 ml hexane followed by 12 ml 1% meéhanol in
hexane) B

HCB, gamma-BHC (25%), alpha-BHC (splits with FII),
trans-nonachlor, ozp'-DdE, p.,p'-DDE, o,p'-DDD, p,p'-DDD (splits

with FII), o,p'-DDT, p,p'-DDT, mirex, cis-nonachlor,

- t
cis-chlordane, trans-chlordane, PCB's

Fraction II - (24 ml 1% methanol in hexane)
gamma BHC (75%), beta-BHC, alpha-BHC (splits with FI), delta-BHC,

oxvchlordane, heptachlor epoxide, toxaphene, dicofol, dacthal.

Silica Gel:

1.

§G Fraction I - (100 ml petroleum ether)

n-dodecane, n-tridecane, n-tetradecane, octylcyclohexane,
n-pentadecane, nonylcyclohexane, n-hexadecane, n-heptadecane,
pristane, n-octadecane, phytane, n-nonadecane, n-eicosane.

SG Fraction II (100 ml 40% methylene chloride in petroleum ether

followed by S50 ml methlene chloride)
naphthalene, fluorene, phenanthrene, anthracene, fluoranthrene,

pyrene, 1,2-benzanthracene, chrysene, benzo [b] fluoranthrene,

-~ — -

benzo [k] fluoranthrene, benzo [e] pyrene, benzo [a] pyrene,

1,2:5,6-dibenzanthracene, benzo [g,h,i] perylene.

Silicic Acid:

1.

SA Fraction I (20 ml petroleum ether)
HCB, mirex

SA Fraction II (100 ml petroleum ether)

PCB's, p,p'-DDE (splits with SA III)

7-31-87




SA Fraction III (20 mls-mixed solvent: 1% acetonitrile, 80 %

methylene chloride, 19 % hexane)
alpha-BHC, beta BHC, gamma-BHC, delta-BHC, oxychlordane,

hextachlor epoxide, gammé—chlordane, trans-nonachlor, toxaphene,

é '

o,p'-DDE, alpha-chlordane, p,p'-DDE (splits with SsA II), o,p'-DDT,

cis-nonachlor, o,p'-DDT, p,p'-DDD, p,p'-DDT, dicofol.

7-31-87




Method 1. Analysis Por Organochlorine Pesticides and PCBs In Animal and Plant
Tissue.

Ten gram tissue samples are thoroughly mixed with anhydrous sodipm sulfate and
soxhlet extracted with hexane for seven hours. The extract is concentrated by
rotary evaporation; transferred to a Eared test tube, and further concentrated
to dryness for lipid determination. &he weighed lipid sample is dissolved in
petroleum ether and extracted four times wth acetonitrile saturated with °
petroleum ether. ﬁgsidues are éartitioned into pétroleum ether which is washed,
concentrated, and transferred to a glass chromatographic column containiné 20
grams of Florisil. The column is eluted with 200 ml 6% diethyl ether/94%
petroleum ether (Fraction I} followed by 200 ml 15% diethyl ether/85% peéroleum
ether (Fration 1I). Fraction II is concentrated to appropriate volume for
quantifibation of residues by packed column electron capture gas
chromatography. Fraction I is concentrated and transferred to a Silicic acid
chromtographic column for additional cleanup required for separation of PCBs
from other organochlorines. Three fractions are eluted from the Silicic acid
column. Each is concentrated to appropriate volume for quanfification of

residues by packed or megabore column, electrcn capture gas chromateography.

PCBs are found in Fraction II.
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Method 2. Analysis Por Organochlorine Pestcides and PCBs In Soil and Sediment.

Twenty five gram soil or sediment samples are extracted with ace;one followed
by hexane, by allowing to soak one hour in each with intermittent shaking. The
combined extracts are centrifuged and;decanted into a separatory funnel
containing sufficient water to faciliéate partitioning of residues into hexane
portion. The hexane is washed fwice with water and concentrated to appropriate
volume for transfer\to al.é6 gr;m Florisil mini-column topped with 1.6 grams
sodium sulfate. Residues are eluted from the column in two elution fractibns.
Fraction 1 consists of 12 milliliters hexane followed by 12 milliliters of 1%
methanol in hexane, and Fraction II consists of an additional 24 milliliégrs of
1% methanol in hexane. If additional cleanup is required to separate PCBs from
other organochlornes in Fraction I, further chromatography on a Silicic acid
column is performed. Quantification of residues in the two Florisil fractions

and three Silicic acid fractions is by packed or megabore column, electron

capture gas chromatography.
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Methoed 3. ABAnalysis Por Aliphatic and Polynuclear Aromatic Hydrocarbons In
Animal and Plant Tissue.

A sample of appropriate size (i.e. 15 grams animal or plant tissue, 2 grams
adipose, 5 grams eggs) is digested in 6N aqueous potassium hydroxide for 24
hours at 35°C. Cool digestate thoroquly in an ice bath and carefully

i
neutralize with glacial acetic é;id. ‘Extract the neutralized reaction mixture
three times with ﬁe;hylene chloride; concentrate the combined extracts to near
dryness and reconstitute in petroleum ether for transfer to a 20 gram 1%
deactivated silica gel column, topped wth 5 grams neutral alumina. Aliphatic
and polynuclear aromatic hydrocarbon residues are separated by eluting
aliphatics from the column with 100 ml petroleum ether (Fraction I) followed by
elution of aromatics using first, 100 ml 40% methylene chloride/60% petroleum
ether, then 50 ml methylene chloride (Combined eluates, Fraction II). If needed,
Fraction I containing aliphatics is subjected to additional cleanup by
concentration and transfer to a deactivated (2% water) Florisil column.
Aliphatic residues are eluted from the Florisil column using 200 ml 6% diethyl
ether/94% petroleuﬁ ether. The eluate is concentrated to appropriate volume
for quantification by capillary column, flame ionization gas chromatography.
The silica gel Fraction II containing aromatic hydrocarbons is concentrated,
reconstituted in methylene chloride, and subjected to gel permeation
chromatographic (GPC) cleanup prior to quantification by capillary, flame

ionization gas chromatography and fluorescence HPLC.
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Method 4. Analysis Por Aliphatic and Aromatic Bydrocarbons In Soil and Sediwent.

Twenty gram soil or sediment samples are extracted wth acetone, }ollowed by
petroleum ether, by allowing to soak one hour in each with intermittent shaking. A.
final acetone/petroleum ether extractivn is done, and the extracts are
combined, centrifuged, and tranéferred to a separatory funnel containing
sufficient water fo‘facilitate partitioning of residues into petroleum ether
portion. The petroleum ether is washed twice with water and concentrated by
Kuderna-Danish to appropriate volume for transfer to a 20 gram 1% deactivﬁted
silica gel column, topped wth five grams neutral alumina. Aliphatic and
polynuclear aromatic hydrocarbon residues are fractionated by eluting (
aliphatics from the column with 100 ml petroleum ether (Fraction I) followed by
elution of aromatics using first, 100 ml 40% methylene chloride/60% petroleum
ether, then S50 ml methylene chloride (Combined eluates, Fracton II}. 1If
needed, Fraction I containing aliphatics is subjected to additional cleanup by
concentration and transfer to a deactivated (2% water) Florisil column.
Aliphatic residues are eluted from the Florisil column using 200 ml 6% diethyl
ether/94% petroleum ether. The eluate is concentrated to appropriate volume
for quantification by capillary column, flame ionizat;on gas chromatography.
The silica gel Fraction II containing aromatic hydrocarbons is concentrated,
reconstituted in methylene chloride, and subjected to gel permeation

chromatographic (GPC) cleanup prior to quantification by capillary, flame

ionization gas chromatography and fluorescence HPLC.
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APPENDIX B

Laboratory Analysis of Inorganic

Compounds



U. S. FISH AND WILDLIFE SERVICE
PATUXENT ANALYTICAL CONTROL FACILITY

QUALITY ASSURANCE REPORT
RE:# 5574 REGION : 5 REGIONAL ID 020-88-RS

THE ANALYSES ON THE ABOVE MENTIONED SAMPLES WERE PERFORMED AT:

THE ENVIRONMENTAL TRACE SUBSTANCES RESEARCH CENTER

ROUTE 3
COLUMBIA, MISSOURI 65201

THIS LABORATORY WAS SUBJECTED TO A RIGOROUS EVALUATION PROCESS .
PRIOR TO THE AWARDING OF IT’S CONTRACT. A PANEL OF FISH AND WILDLIFE
SERVICE SCIENTISTS CERTIFIED IT TO BE TECHNICALLY QUALIFIED TO PERFORM
THE ANALYSES REPORTED HERE. 1IN ADDITION WE HAVE CONTINUED TO CLOSELY
MONITOR THIS LABORATORY'S PERFORMANCE AND HAVE FOUND THE PRECISION AND
ACCURACY OF THEIR WORK REMAINS ACCEPTABLE. WE HAVE GREAT CONFIDENCE IN

THE ACCURACY OF THESE DATA.

-
’ : - . - 3
b[ - /= , . FR— -~)’
. - '~ —_— - ) =
\ PR s e F et / /
NS, e ’

i JOHN F. MOORE
J
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i

UNIVERSITY OF MISSOURI

Gregory Smith

U.S. Department of the Interior
Patuxent Wildlife Research Center
Laurel, Maryland 20708

Dr.

Dear Smith:

.

Environmental Trace Substances Research Center

Route 3
Columbia. Missoun 65203
Telechone (314) 882-2151

September 12, 1988

Enclosed are data, quality control reports and invoice for

Cat. #5574.
Let me know if you have any questions.
Sincerely,
({f"“fl’.:.'v', R N A T S S

Edward J. Hinderberger, Jr.
Group Leader

EJH:ds

Znclosures



ETSRC Sanmrle Repors -

USDI - Cat. 2374

B-33030813
Sukbmitter's Final Units of
ID Number ITSRC ID Test Concen. Fin.Conc. Descrirticn
-------------------- e e —- cecee Se e ——s S e e ——- S —— . e ———————
CFO-GAB-88-1 8080317 MCIST 69.8 % BRCOK “TROUT ‘
Cro-GAaB-88-2 80808138 MOIST 73.0 % BROOK TROCUT
Cro-GAB-88-3 8080812 MOIST 81.0 % WHITE SUCKER
Cro-zAB-88-4 8080820 MOIST 78.4 % WHITE SUCXEZR
CFrO-GAB-83-5 8080821 MCIST 76.6 % WHITE SUCKER



ZTSRC Sample Repor:t .

USDI - Cat. 5574
5

B-8308081

Sukmitzer's ‘ Final Units of

I3 Nunmkter ITSRC ID Test Corcen. Fin.Conc. Description
CT0-GA3-88-1 3080817 s= 1.1 MCG/G DW BROOK'ﬁROUT
CZ0-GAB-83-2 30803%13 St 1.5 MCG/G DW BROOK TROUT
CrO0-GA3-38-3 8080819 SE 0.96 MCG/G DW WEITE SUCKER
CTC-GAB-38-4 3080820 SE 1.4 MCG/G DW WHITE SUCKER
CTC-GAB-88-5 38080821 SE 2.3 MCG/G DW WHITE SUCXEZR

"y
o
18]
m
1]
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ETSRC Quality Contrcl Report -- Durlicates
USDI - Cat. 3374
B-880808:5
Subnmitiar's Final Units of
ID Nu=ter ZTSRC ID Test Concen. Fin.Conc. Description
CFrO0-GAZ-38~4 303C820 Sz 1.4 MCG/G DW WHITE.SUCKER
CrQ-GCAS-33-4 8C530820D Sz 1.4 MCG/G DW WEITE STCKECR
Percent Deviation 0.0

Page 1
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ZTSRC Quality Cecntrol Report =- Spikes

[

USDI - Cat. 5574

B8-83030815
Submitter's Final Units of
ID Nunker ZZSRC ID Test Concen. Fin.Ceonc. Description
CrOo-GAB-33-1 20350817 SE 1.1 MCG/G DW BRCOK TROUT
CTC-GAB-38-1 €C80817S SE S8. MCG/G DW BROOK TROUT
MCG of Spike Adced 50.00 Percent Spike Recovery 98.
Pzge 1
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Refersnce
ID Nunmntcer
NBS 1577A
NRCC TORTY

ETSZC Quality Contrcl Reror: -- Referesnce Standards

USDI - Cat. 5574

B-33080815
Tinal Units of Expected Standard
ETSRC I Tsst Cznecsn. Trin.Cenc. Value Deviaticn Descripticrn
8080816 S= cC.7% MCG/G DW 0.71 0.07 BOVINE LIVIR
8080822 sS= 6.2 MCG/G DW 6.838 0.24 ILOBETZR -~ Ca
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ETSRC Sample Repor: .

USDI - Cat. 5374

B-33080315
Sukbmitter's Final Units of
I2 Nunker ZTSKRC ID Test Concen. Fin.Czsnc. Descxripticn
CF0-GAB-83-1 3C80817 HG 0.256 MCG/G DW BROOK TROUT
CTC-GAaB-88-~-2 30380818 HG 0.661 MCG/G DW BRCOK TRCUT
CT0-GAB-88~3 8080819 HG 0.42 MCG/G DW WHITE SUCXER
CT0-GAB-88-4 8080820 HG 0.48 MCG/G DW WHITE SUCXER
C-0-CAaB-88-3 8080821 EG 0.19 MCG/G DW WHITEZ SUCXER

Pace 1
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EZTSRC Quality Controsl Repor:t --.Duplicates
UsSDI - Cat. 53574

B-33080315

Submitter's Final Units of
- ID Number ETSRC ID Test Ccncen. TrFin.Conc. Descripticn
CrO~-GAB-38-4 3080820 =G 0.47 MCG/G DW WHITE SUCXZR
CrO0-GAB-38-4 8080320D HG 0.48 MCG/G DW WHITEZ SUCKXER
Percent Deviation 2.1
Page 1



v o e ——

ZTSRC Quality Control Report »- Spikes

USDI - Cat. 2374

B-38080815
submitter's inal Units cf
ID Numser ZTS5RC ID Test Ccncen. Fin.Conc. Description
CF0-GAB-38-1 2380817 EG 0.28 MCG/G DV BRCOX TROUT
CrOo-GAB-88-1 80808178 HG 2.21 MCG/G DW BROOK TROUT
MCZ of Spike Added 1.00 Pexrcent Spike Recovery 98. -

Page 1
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B-33080815

Units of Expected

Reference “r
Tin.Conc.

Standard
Deviation Cescripticn

NRCC TORTL ¥“C&/G DW

(B




ETSRC Sample Rerort .

USDI - Cat. 5574

B-83080815
gutmitter's Final Units of
1D Numcer ZTSRC ID Test Conecen. Fin.Ceonc. Descripticn
CFC-GAB-33~1 8080817 AS <0.1 MCG/CG DW BRCCKtTROUT
CFO0-GaB-83-2 80803813 AS <0.1 MCG/G DW BRCOX®TROUT
CrO-GAB-88-3 8080819 AS <0.l MCG/G DW WHITE SUCKER
Cro-GaAB-88-4 8080320 AS .2 MCG/G DW WHITE SUCKER
CFO-GAB-38-~5 e0308z21 AS 0.27 MCG/G DW WEITZ SUCXER
Page 1
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ZTS2C Quality Control Repert --.Durlicates

USDI - Cat. 5374
B-35080815
gubmiteer's Final Units of
-5 Numkcer ZISEC ID Test Czoncen. Fin.Cenc. Description
(F0-GAB-38-4 3080820 AS 0.2 MCG/G DW WHITE SUCXER p
cT0-GAB-38-4 3C80320D AS 0.2 MCG/G DW WEITE SUCKER
: Percent Deviaticn 0.0

'g
fu
)
L]
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ZTSRC Quality Ccntrcl Report »- Spikes
USDI - Cat. 3374
B-33080315
submitier's Final Units cf
ID Nuxter ZTSRC ID Test Concan. Fin.Conc. Descrirticen
CTO-GAZE-33-1 €C38C3817 AS <0.x MCG/G DW BROOK TROUT
Cr0-GA3-88-1 8C208178 AS S4. MCG/G DW BROOK TROUT
MCSG of Spike Accded 50.00 Percent Spike Recovery 95.



ZTSRC Quality Cocntrol Report -- . Refersnce Standaris

USDI - Cat. E£574

B-383080815
seference Final Units of Expected Standard
> Numzer ZITSRC ID Test Concen. Iin.Conc. Value Deviation Descripticn
;ES 1377 808038315 & <. MCG/C DW  0.047 0.006. BOVINE LIVZR2
iyacC TCRT1 808082z AS 2Z. MCG/G DW  24.6 1.2 ° LCBSTER - C2a

4
Pace ol
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Envircnmental Trace Substances Research Center
ZC? Scan - Sample Analysis Repcr:
Prcject: USDI - Cat. 3574 Units: MCG/G DRY WEIGHT
Batzh #: B-38080815

Customer IZ: CIC~-3AR-358-1

Descripticn: BRCCK TRCUT .
ZTSRC ID: 808037 -
Estimated Sanmrle
Zlm : Result Detection Limit
AL : 24. 0.4
BE : <2.01 0.01
€D ¢ 0.16 0.03
CR : 0.33 : 0.1
Cy : 5.17 0.02
TZ : 95.3 0.1
MN : 5.3 0.32
NI : 0.36 0.2
PB : <0.4 0.4
TL : <0.7 0.7
ZN : 106. 0.02
Customer ID: CFC~-GARBR-88-2 .
Descrirticn: BRCCK TROUT ,
ZTSRC D¢ 80808:38
_ Estimated Sample
Elm : -Result Detection Limit
- AL : 8.5 0.3
BE : «<0.01 0.01
CD : 0.10 0.02
CR : 1.2 0.1
.CU ¢ 3.93 0.02
FE : 115. 0.1
MN : 14.6 0.2
NZ : 0.90 0.2
3 : <i.= C.4
TL : <C.7 0.7
31 ¢ 8Z.5 c.2:2
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Envircrmental Trace Substances Research Centar
-C? Scan - Samp.e Analysis Repor:
Project: USDI - Cat. 53374 Units: MCG/G DRY WEIGHT
Batch #: B-3308081:=

Custeomer ID: CZC~-CAB~33-3
Tescripticn: WEITI SUCX:EIR

ZTSRC ID: ggacele
Estimated: Samzle

Eln : Resul<t Detaction Linmiz
AL : 463. 0.3

BE : 0.02 0.01

CDh : 0.156 0.03

CR : 1.7 0.1

CJd : 4.11 0.02

FE : 467. 0.1

MN : 38.5 0.3

NI : 1.1 0.2

3 : <0.5 0.2

T, ¢ <0.7 0.7

ZN : 84.8 0.02

Custoner ID: CTC-GAB-88-4
Descripticn: WEITE SUCKER

ETSRC ID: 808058270 v
Estimated Sample

Elm : Result o Detection Limit
AL : 422. 0.3

BE : 0.02 0.01

CD : 0.29 0.03

CR ¢ 2.1 0.1

CU : 4.35 0.02

FE : 946. 0.1

MN : 153. 0.3

NI ¢ 1.3 c.z2

PE : <3.5 6.3

T o <T.7 c.7

ZN : 75.¢ c.CC
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Environmental Trace Sukstances Researzh Center
IC? Scan - Sample Analysis Rerort:
ectT: USDI - Cat. 5274 Units: MCG/G DRY WEIGHT
Batch #: B-53080813

Customer I2: C:Z0-ZAZ-38-Z
Descrizgtion: WEITE SUCKZIR

.ETERC ID: 80808z )
Estimated Sample
Eln : Result Detection Limit
AL : 1°@93. 0.3
2 : <0.01 0.01
CD : 0.38 0.03
CR : 3.2 0.1
CUu : 6.53 0.02
TT : 445. 0.1
MN : 33.2 0.3
NZ : 2.0 0.2
P8 : <0.E 0.5
T ¢ <0.7 0.7
ZM : 8.l. 0.02



I d

Quality Ccntrol Repors:

Invircnmental Trace Substances Researzh Center
ZIC? Scan - Samrle Analysis Reror:
Project: USDI - Caz. 3374 Units: MCG/G DRY WEIGET
Batch #%: B-388080815
Custcmer ID: CIC~-GAB-38-4 .
Tescrizticn: WEITIZ SUCXER e
ZTERC ID: 80808292
Estimated Sample
Zlm : Result Duriicate % Deviaticn Detection Limit
AL : 4:27. 361, 1.1 0.3
BE : 0.02 0.01 66.7 0.02
CD : 0.31 0.24 25.5 0.03
CR : 2.7 l.s 57.1 0.1
Cy : 4.335 4.33 5.0 0.02
FE : ©43. °il. 3.5 0.1
MN : E1.9 §2.6 18.7 0.02
NI : 1.6 0.82 64.5 0.2
P8 : <3.5 <J.4 0.0 0.5
L : <0.7 <0.86 0.0 0.8
ZN : 73.8 72.4 0.5 0.02
Averace % Deviaticn 23.0 ’

This sanmpie was apprarently not homegenous for Cr, Ni and possibly

Cd, but was very acceptable for the other elements. We also checked
the Ca and P concentrations to see if the problem was more bone in

cne of the samples, but these agreed within 3-5 %.
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Quality Control Report

Envircrmental Trace Sukstances Research Center
IC? Scan - Sampie Analysis Rercrt
Prcject: USDI - Caz. 3374 Units: MCZ/G DRY WEZIGET

Batch #: B-33080815

Customer ID: CZT-ZAB-38-1

Descriztion: 23CCX TROUT -
ZTSRC ID: 3C30817 :
Zstimated Sampis
Elm : Result MCG Added SpikeZ Sampie % Recovery Detecticn Linmit
L : 24. 1c0.0 222. 100. 0.4
BE : <0.021 .0 10.0 l101. 0.01
CD : 0.15 l0.0 20.7 l104. 0.04
CR : 0.83 20.0 lo01. 101. 0.2
Cy : 5.17 100.0 208. 103. 0.02
FE : ©5.3 1000.0 2130. 103. 0.1
MN : 5.3 50.0 105. 101. 0.3
NI : 0.56 £C.0 104. 105. ‘0.2
PB : <0.4 20.0 95.6 97. 0.5
TL : <0.7 0.0 83.3 e9. 0.8
ZN : 106. 2C0.0 513. l103. 0.06
Averace % Recovery icz. ‘ ,

- Not Sriked
* Pcssikly Not Spikesd - Not in Average
*** Spike Too Low
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Quality Ccntrol Reror:t
Envircrmental Trace Substances Reseaxch Canter
IC? Scan - Sample Analysis Rercrt

: Drziect: USDI - Cat. 3374 Units: MCZ,/G
f Batch 3: B-35080815

Customer ID: NZ5 1377A
Descrirtion: BOVINE LIVER .
TTSRC ID: 8030815
Estimated Samrilie

Tlm ¢ Resul:t Exrected Value =-/- STD.DEV. Detection Limit
al ! l.4 2. NO CZIRT 0.3
BE : <0.01 0.01
CD : 0.42 0.44 0.06 0.03
CR : 0.40 0.1
Cce @ lza. 1E88. 7. 0.02
Tz ¢ 192. 194, 20. 0.1
MN : 10. 9.9 0.8 0.3
NZ : 0.4 0.2
P8 : <0.4 0.12 0.015 0.4
T : <0.7 0.003 NO CEIRT 0.7
ZN @ 123. 123. 8. 0.06
Custcmer ID: NRCC TORTL /
PCescription: LOBSTER - CANADA
ETSRC ID: 8080822
. : Estimated Sample
Ela : Result Expected Value +/~ STD.DEV. Detection Limit
AL : 26. 0.3
E : 0.02 0.01
CD : 26.1 26.3 1.1 0.05
CR : 2.3 2.4 0.3 0.1
CU : 404. 439. 1l1. .02
Z : 198. 186. 5.5 0.1
mr ¢ Z3. 2z.4 0.2 S.z
NZ : 2.2 2.2 0.2 c.2
?3 : 2.5 il.= .0 .2
T : <T.7 Q.7
N ¢ L83. 77, Z. c.2
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Submitter's
ID Number

CTO0-GAB~38-5
CTC-GAB=-38-7
Cro-~-GAB-38-8
CrO0-GAB-88-9

8070847
8C708438
8070849
8070850

ETSRC Sample Report -

USDI - Cat., 5374
B-33070845
Tinal Units of
Test Cocncen. Fin.Ceonc
MOIST 35.4 %
MOIST 32.2 %
MOIST 30.2 %
MOIST 26.35 %
Pace 1
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Descripticn

SEDIMENT
SEDIMENT
SEDIMENT
SEDIMENT



ETSRC Sample Report -

USDI - Cat. 5374

B-83070845
submitter's Final Units of
ID Number ZTSRC ID Test Corcen. Fin.Conc. Descripticn
CT0-GAB-88-5 8070847 AS 3.4 MCG/G DW SZDIMENT
.CT0-GAB-38~-7 80708438 AS 3.6 MCG/G DW SEDIMENT
CT0-GAB-388-38 8070849 AS 2.2 MCG/G DW SZDIMENT
CT0-GAB-88-9 8070850 AS 3.9 MCG/G DW SEDIMENT

W)
ju

(1]
[N
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ZTSRC Quality Control Rerort --.Durlicates

USDI - Cat. 5574

B=-38070845
Subtmitter's Final Units of
I> Number ITERC ID Test Czncen. Fin.Conc. Descripticn
CrOo-GAB-38-8 2070849 AS 2.2 MCG/G DW SZEDIMENT
Cr0-GAB-88-38 8070849D AS 2.0 MCG/G DW SEDIMENT
Percent Deviaticn 9.5
Page 1l



.ﬁﬁHHI-I-I----------—-—-

ITSRC Quality Control Rezort — Spikes

USDI -~ Cat. 5574

B-88070845
Sukbnmittar's Final Units of
ID Numker ZTSRC ID Test Concen. Fin.Ccnc. Descripticn
Cro-GAB-38-7 33070343 AS 3.6 MCG/G DW SEDIMENT
CFC-GAB-838-7 307084385 AS 74. MCG/G DW SEDIMENT
MCG of Srike Added 50.00 Percent Spike Recovery 100.
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ETSRC Cuali<y Control Repor: -- Reference Standards

-

USDI - Cat. 3374

B-38070843
Reference Tinal Units of Expected Standard
ID Numker ZIZTSRC ID Test C(Cconcen. rFin.Ccoric. Value Deviaticn Descripticn
NBS 1645 8070846 AS 54. MCG/G W  66. NC CZ=RT RIVER SEDIME
NBS 1571 8070851 AS 1l0. MCG/G DW 10. 2. ORCHARD Lzav
Page 1l
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ETSRC Sample Report -

USDI - Cat. 5374

B-33070845
Sukmitter's Final Units of )
ID Nunper ZTSRC ID Test Concen. Fin.Conc. LCescripticn
CT0-GAB-33-56 3070847 St <0.07 MCG/G DW SEDIMENT
Cr0-GAB~33-7 8070343 SC <0.06 MCG/G DW SEDIMENT
CT0~-GAB-338-8 3070849 SE <0.05 MCG/G DW SEDIMENT
CF0-GAB-83-9 8070850 SE 0.1 MCG/G DW SZDIMENT

Page z
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ETSRC Quality Cocntrol Repors --.Duplicates

USDI - Caz. 2374
B-380708453
tzmitzter's Final Cnits of
ID Nuzmker ETSRC IZ Test Concen. Tin.Conc. Descripticn

CTC-ZAR-33-3 807C8¢4¢ Sz <0.0¢% MCGZ/G DW SEDIMENT
CT0-GA3-33-3 807C549D ST <0.03 MCG/G DW SEDIMENT
Percent Deviaticn 0.0 -

Pace

'..l
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ZTSRC Quality Contxol Report — Spikes

USDI - Cat. 5574
B-83070845

Submitzar's Final Units of
ID Numkter ZTSRC ID Test Concen. Fin.Conc. Descripticn
CFO-GA3-53-7 8070848 SE <0.06 MCG/G DW SEDIMENT
Cro-GaB-38-7 80708488 Skt 55. MCG/CG DW SEDIMENT

MCG of Srike Addez 50.00 Percent Spike Recovery 90.

Pzace
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Refarance
ID Number
N2S 16453
NBs 1571

ZTSRC Quality Contrsl Rerort --.Re

Test
SZ
SZ

USPI

- Cat.

B-33070845

Units of
Fin.Conc.
MC3/G DW
MCZ/G DW

Page 1
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5374

tandard
Deviaticn
NC CERT
c.01.

erance Standaris

RIVER SEDIMZ
CRCHARD Lzav



ETSRC Sample Report .

USDI - Cat. 3374
B-82070845

Submitter's Final Units of
ID Numcexr ZISRC ID Test Concen. Fin.Cecnc. Descripticn
CTO-GAB-88-5 5070847 HG 0.03 MCG/G DW SZDIMENT
CrCc~-GAB-38-7 8070843 EHG 0.02 MCG/G Dw SZDIMENT
CrO-GAB-88-8 50706849 HG 0.02 MCG/G DW SEDIMENT
CTC~-GAB-38-9 5070820 HG 0.034 MCG/G DW SZDIMENT .
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ETSRC Quality Control Rerort -- Duplicatses

USDI -~ Cat. 5374

B-88070845
Submitter's Final Units cZ
T2 Number ITSXC ID Test Czcncen. Fin.Ccrie. Descripticn
Cro-GAB-88-3 8c7084¢ =G 0.02 MCG/G W SEDIMENT
Cro-GAB-88-38 30708450 =HG 0.01 MCG/G CW SEDIMENT
Percent Deviaticn 66.7
Pace z
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Sucmitter's
D Nunmcer

Cro-GAB-33-7
CT0-GAB-33-7
MCG cf Spike

EZTSRC Quality Control Repcrt <- Spikes

USDI - Cat. 5374

B-33070845
Final Unicts cf
TTSRC ID Test Concen. Fin.Ccnc. Descripticn

30 0.02 MCG/G DW SEDIMENT
8070848S HG 1.3%1 MCG/G CW SEDIMENT
4 1.00 Percent Spike Recovery 98.

._J

Page

A-47



ETSRC Cuality Ccntrol Report ---Refersnce Standards

USPI - Cat. B374
B3-3807084:3
Refarence rinaZl Units of Exrectsd Standard
ID Numcer ETSRC ID Test Concen. TFin.Conc. Value Ceviaticn Descripticn
NBS 1645 8070846 =G 1.1 MCG/G DW 1.1 0.5. RIVEZR SEDIMZ
NES 1371 8070851 EG 0.14 MCG/G DW 0.155 0.013 ORCEXARD LEAV
Dazs p
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Project: USDI

Customer I
Descripti

ETSRC ZID:

Result
<1,
12700.
<1l0.
<1l.
39.2
0.82
<0.2
20.
29.2
30400.
5¢20.
3E¢€.
<3.
2S.

9.
<10.
7.08
<3.
18.
66.4

vircramental Trace Sukstances Researzh Cen
P Scan - Sample Analyvsis Repcr:

#: B-880708453
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rd

nvironmentz2l Trace Substances Research Center
ZICP Scan - Sample Analysis Rerort

ty

Drcject: USDI - Cat. 3374 Units: MC3/G DRY WEIGHT
Batch F: B-38070845
Customer ID: Cr0-GAZ-83-7
Descriztion: SEDIMENT
TTS®C ID: 80708438
Estimated Samrle

£lm : Result Detection Limit
AG @ <1. 1)

AL : 15200. 2.

AS : <10. 10.

3 : 2. 1.

BA : 44.8 0.06

BE : 0.96 0.06

CD : <0.2 0.2

CR : 20. 0.7

T s 27.8 0.2

FZ : 2%8200. 0.8

MG : 3860, 2.

MN : 331. 0.2

MC : <3. 3.

NI : 28. c.¢

P8 : 8. 3.

SE : <10. 10.

SR : 7.78 0.06 !
TL ¢ <3. 3.

v : 22. 0.2

ZN : 62.8 0.2
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ntal Trace Substances Researzh Canter

P Scan - Sample Analysis Rerzcr:

5374 Units: MCZ/G DRY WEIGHT
Batch #: B-380Z0845

Customer ID: CrO-GAB-38-3
Description: SEDIMENT

ZTERC ID: 307C384¢
Estimated Sample
TIm : Result Detection Limit
AG @ <0.5 0.5
AL : 6670. 0.6
AS : <4, 4.
3 : 1. 0.4
32 : 45.9 0.02
32 ¢ 0.353 0.02
C> : 0.31 0.05
CR : 8.0 0.2
CC : 9.71 0.08
Tz : 13800. 3.
MG : 2Z270. 0.8
MN : 260. 0.1
MO o<1, i. -
NZ : 8.4 0.2
s : 17. 1.
S : <6. 6.
SR : 11.1 0.02
T, : <1, 1.
v : 9.80 0.08
ZN : 63.7 0.06
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Envirzcnmental Trace Substances Research Center
ICP? Scan - Sample Aralysis Repor=<
Prciect: USDI - Cat. 2374 Units: MCG/G DRY WEIGHT
Batch #: B-38070845
Castcmer ID: CIC-ZAZ2-88-¢
Descripticn: SZI2IMENT
820

ITSRC ID: 8070 ‘
Estimated Samrle
Tina : Result Detaction Limit
AG : <1. 1.
AZ : 23380. 1.
AS : <4. 4,
B : 0.9 0.9
2A : 20.3 0.05
BE : 0.35 0.05
cD : 1.0 0.1
CR : 1l4. 0.5
CU ¢ 14.2 0.1
TZ : 9600. 0.5
MG : 3200. 0.05
My : 190. 0.2
MO : <. 1. -
NI ¢ 1¢C. 0.6
3 : 40. 2. '
SE : <6. 6.
SR : 24.7 0.05
Lo <2. 2.
v ¢ 1Z.8 0.2
ZN : 56.2 0.2
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v

ZN

Quality Ccntrecl Repor:
Znvirzcnmental Trace Substances Research Canter
ZC? Scan - Sample Analysis Repor:

ecT: USDI - Cat. 3374 Units: MCG/G DRY WEIGHT
Batch =: B-33050843
Custzomer IZ: CZO-GAB-38-3
Descrizticn: SIDIMENT
ETSRC ID: 8070849 :
Estimated Sample
: Resulc Cuplicate % Deviation Detecticn Limit
: <0.5 <0.5 0.0 0.5
: 6600. 6740. 2.1 0.6
N - <4. 0.0 4,
: 1. 1. 0.0 0.4
¢ 33.2 56.6 55.6 0.02
: 0.38 0.35 0.0 0.02
¢ 0.30 0.32 6.5 0.05
: 8.4 7.6 10.0 0.2
: 10.0 9.40 6.2 0.08
: 12800. 13700. 0.7 5.
: 2EEZ0. 2E50. 1.6 0.8
s 242. 277. 13.5 0.1
: <1, <l. 0.0 1.
: 8.6 8.2 4.8 0.2 ,
: 18. 17. 5.7 1.
T <6. 6. %k & 6.
: 10.3 11.8 13.6 0.02
: <1, <l. 0.0 1.
: 9.64 9.96 3.3 0.08
: 62.9 64.4 2.4 0.06

(o))
[0))

Average % Deviation
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rd

Quality Ccntrocl Report
Envircnmental Trace Substances Research Center
ZC>? Scan - Sample Analysis Report

2rzject: USDI - Caz. 2374 Units: MCG/G DRY WEIGHT
Batch #: B-8807084°%
Customexr ID: CICT-GAB=-38-7
Description: SZIIMENT )
ZTSRC ID: 30708438 )
Estimated
Zlm : Result MCG 2cZed Spiked Sample % Recovery Detection
AG 1 <l. 20.0 26, 107. 1.
AL : 13200. z238C0.0 20600. % %k 2.
AS : <10. 0.0 66. lo0s8. 10.
3 & 2. 1%0.0 88. 71. 1.
BA : 44.8 10.0 55.7 * % % 0.07
Bz : 0.¢96 10.0 13.4 lo2. 0.06
CD : <0.2 20.0 24.5 101. 0.2
CR : 2C. ~.Cc.0 140, 99. 0.7
CT ¢ 27.8 2CC.0 268. 9. 0.2
Tz : 2%200. £0C0.0 361C0. % % % 0.¢
MG : 2860. 12Ccec.0 7060. %* Kk Z.
MN o+ 331, 1C0C¢C.0 1540C. 99. 0.4
MO : <3, 22c.0 110. So0. 2.
NI : 28. 23.0 $0.2 102. "0.9
P3 : 8. 0.0 70. lo2. 3.
SE : <10. 50.0 79. 130. 20.
SR ¢ 7.78 20.0 32.2 100. 0.06
TL ¢ <32. 1C0.0 120. 99. 3.
v : 22. 30.0 75.5 88. 0.3
ZN : 62.8 1000.0 1220. 95, 0.3
Average % Recovery 99.
- Nct Spiked
*== SciX2 Tcc ILcw
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Quality Control Reporct

Envircnmental Trace Substances Research Center
ZIC? Scan - Sanrle Analysis Revor:
Prciect: USDI - Cat. 3372 Units: MCZE/G DRY WEIGET
Batch =: 3-83070845 '
Custcomer ID: NBS 1643
Description: RIVER SEDIMENT )
ETSRC ID: 8070846 *
Estimated Samrle
Flm : Result Expected Value +/- STD.DEV. Detection Limit
AG : <3. 3.
AL : 4830. 226C0. 4£00. 4.
AS : 90. 66. NO CERT 30.
B : 1l6. 2.
BA : 2.2 0.1
BE : 0.86 0.1
CD : 8.4 10.2 1.5 0.3
CR : 273200. 29€00. 2300. 1.
CU : 104, 106. 19, 0.4
FE : 97900. 113000. 12000. 20.
MG : 6210. 7400. 200. 0.1
MN : 633. 78%. e7. 0.9
MO : 20. 8.
NI : 37. 45.8 2.9 1. ’
PB : 64°9. 714. 28. 6.
SE : <40. 1.3 NO CERT 40.
SR : 762. .1
TL : <5. 1.44 0.07 5.
v o 24. 23.5 6.9 3.
ZN : 1530. 1720. 170. 3.
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Quality Contxrol Report
Environmental Trace Substances Research Canter
ICP Scan - Sample Analysis Rerport
Prcject: USDI - Cat. 5374 Units: MCG/G DRY WEIGET
Batch =z: B-38070845

Customer IZ: NBS 1571
Descripticn: ORCHARD LEAVES

ETSRC ID: 8070831 )
Estimatkd Sanmple
Elm : Result Exrected Value +/- STD.DEV. Detection Limit
AG : <2. 2.
AL 83. 3.
AS : 10, 10. 2. 4.
B : 29. 33. 3. 2.
BA : 41.9 44. NO CERT 0.1
BE : 0.1 0.027 0.C10 0.1
CDh : <0.2 0.11 0.01 0.2
CR : 1. 2.6 0.3 1.
co : 11. i2. 1. 0.2
FZ : 239. 270, 20, 1.
MG : 5Z390. 6200. 200. 0.1
MN : 83.7 S1. 4 0.2
MC : <1. 0.3 0.1 1.
NI ¢ 2. 1.3 0.2 1.
PB : 39. 45. 3. 4. !
SE : <5. 0.08 0.01 5.
SR : 35.0 37. 1. 0.1
TL : <4. 4.
v : 0.3 0.3
ZN ¢ 23. 23. 3. 0.3
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APPENDIX C

Laboratory Analysis of Sediment Grain Size and Total Organic Carbon



Laboratory
Report

LABORATORIES, INC.
CLIENT U.S. FISH § WILDLIFE SERVICE JoB No. ___4298.001,517
DESCRIPTION Soils
DATE COLLECTED 7-20-88 DATE RECD. 7-22-88 DATE ANALYZED
Description Sample # TOTAL
ORGANIC
CARBON
mg/kg Wet
Weight
oy s L -~ ;- :
3 . . - - . ,’ﬁig T >
[ A5 Mile Creek 3420550 1
1B 6 Mile Creek 210.
: o S RETTRI,
‘ﬂ:’ ry

ESA

256
3 Mile Creek

GURE

“Milé CreekZsesniy’

Methodology: Federal Register — 40 CFR, Part 136, October 26, 1984 Units: mg/f {(ppm) unless otherwise noted

Authorized: O //{ : A/Lﬁ&éa

Comments:

OBG Laboratories, inc.
Box 4942 / 1304 Buckley Rd. / Syracuse, NY / 13221 / (315) 457-1494 Date: August 16, 1988
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APPENDIX D

Field Data Sheets
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Griffiss Air Force

Date: June 20, 1988

Site $: _1

Temperature: __ 19°C

DO:

Stream Width: 8 ft-

Description: _Beautiful trout stream.

Base — Data Sheet

Time:

2:30 p.m,

Iocation: from Griffiss property line, 75 yds.
upstream

pH:

Conductivity: 140 umhos/cm

5.8

Stream Depth: t° 3 ft. (pool)

Gravel/cobble bottom.

Tree roots,

overhang cover.

Sediment Sample (describe): Gravel, a little sand/silt.

upstream from bridge.

Taken 200 ft.

Fish Sarple:

Gear:

Species Weight Iength Age
GAB-1-SF-1 Brook trout 252g 11.6 in.
GAB-2-SF-1 Brook trout l64g 9.8 in.
GAB-3-SF-1 Brook trout 149¢ 9.2 in.
GAB-4-SF-1 Brook trout 90¢g 7.8 in.
GAB-5-SF-1 Brook trout 2lg 5.1 in.
GAB-1-CC-1 White sucker 69g 7.5 in.

Notes: Brook trout #5 - lower half of tail fin missing.
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Criffiss Air Force Base — Data Sheet

Date: _June 20, 1988 Time:

Site #: _1 (Page 2) Location:
Temperature: pH:

Do: Conductivity:
Stream Width: Stream Depth:
Description:

Sediment Sample (describe):

Fish Sarmple:

Gear:

Species Weight ILength Age
GAB-1~CC-2 White sucker 65g 7.3 in,
GAB-1-CC-3 White sucker 39¢ 6.4 in

GAB-1-CC-4 White sucker 46g 6.6 in.
GAB-1-CC~5 White sucker 35g 5.9 in.

Notes:
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Griffiss Air Force Base ~ Data Sheet

Date: June 20, 1988

Site #: _2

Temperature: _ 20°C

DO:

Stream Width: 20 ft.

Time: 11:00 a.m.

Iocation: between Griffiss property line

and road downstream

pH: 6.1-6.2

Conductivity: 42> M mhos/cm

Stream Depth: to 4 ft. (pOOl)

Description: Braided channel - riffles, pools. Significant silt accumulation

in pool. Gravel in some riffles.

Sediment Sample (describe): Silt/sand.

Taken just above lst confluence.

Fish Sarple:

Gear:

Species Weight(g) Iength (in.) 2Age
GAB-2~-SF-1 Brook trout 237 11.0
GAB-2-SF-2 Brook trout 85 7.8
GAB-2~SF-3 Brook trout 15 4.5
GAB-2~-SF-4 Brook trout 20 4,9
GAB-2~CC-1 White sucker 216 i1.1
GAB-2~CC-2 White sucker 152 10.0
GAB-2~CC-3 White sucker 116 8.9
FOLORX

GAB-2-CC~4 White sucker 102 8.5
GAB-2~CC-5 White sucker 80 7.6
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Griffiss Air Force Base — Data Sheet

Date: June 21, 1988

‘Site #: _3
Temperature: 15°C
DO:

Stream Width: 4 ft.

Time: 11:00 a.m.

Iocation: downstream of Griffiss property
line 100 yds.

B 7.6 .
Conductivity:

Stream Depth: to 3 ft.

Description: _Silty bottom, narrow, some pools/riffle. Abandoned field.

Sediment Sample (describe):

Silt, some sand. Taken 100 yds. below road.

Fish Sample:

Gear:

Species Weight (g) Length(in.) Age
GAB-3-CC-1 White sucker 167 9.7

GAB-3-CC-2 White sucker 148 9.4

GAB-3-CC-3 VWhite sucker 81 7.6

GAB-3-CC-4 White sucker 76 7.3

GAB-3-CC-5 VWhite sucker 73 7.3
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APPENDIX E

Photographs




1. Electroshocking fish at site 1, Sixmile Creek, upstream from Base.
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downstream from Base.

Sixmile Creek,

2,
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3. Electroshocking fish at Site 3, Threemile Creek, downstream from Base.
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le Creek,

ixmi

S

Brook trout and white sucker collected at Site 1,

upstream from Base.

4.
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cleaned and ready for field use.

Sediment sampling gear,

5

70



6. Preparation of white sucker for shipment to laboratory.



