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Executive Summary

The U.S. Fish and Wildlife Service, Southeast Alaska Ecological
Services, sampled sediments, resident fish, and blue mussels for
metals analyses in October 1993 from U.S. Coast Guard Base
Ketchikan. The sampling strategy mapped metals contaminant
loading in sediments from Marine Ways Bay and the pier area.
Comparisons were made with metal concentrations from Bostwick
Inlet, a reference area on Gravina Island. Highest
concentrations of arsenic (257 ppm), chromium (410 ppm), copper
{1320 ppm), nickel (190 ppm), lead (1500 ppm), mercury (2.17

ppm), and zinc (1260 ppm) were found in the inner Bay and by the
floating dock, and adjacent to the pier.

Fish tissue metal residues were not elevated in resident fish
with the exception of strontium, which was detected at 314 ppm in
one sample. Blue mussels collected from the Marine Ways Bay
shoreline had elevated concentrations of chromium, copper, lead,
nickel, and zinc when compared to metal concentrations in mussels
from Bostwick Inlet. Mussel tissue concentrations confirm
sediment contamination in Marine Ways Bay. Recommended
remediation is sediment removal from areas with highest metal

concentrations and resampling to determine success of clean-up
activities.
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INTRODUCTION

A Site Investigation was conducted at U.S. Coast Guard Base
Ketchikan in December of 1992 by Engineering-Science, Inc (E-S}.
This work involved sampling sediment, soil, and water for metals
and volatile organic compounds to assegg the extent of
contamination at the facility. Organic compounds were detected
in low concentrations. Sediments at Marine Ways Bay and boat
shelter and under the waterfront pier where numerous batteries
were removed in 1992, had the highest concentrations of metals.
Concentrations of arsenic, copper, lead, and zinc were elevated
compared to background levels. Because of the possibility of
adverse effects from metals to fish and other aquatic life in the
marine environment, the U.S. Fish and Wildlife Service (Service),
Juneau Field Cffice, was asked to cooperate on an additional site
investigation that would furthur define the extent of
contamination in sediment and biota. The Service sampled
sediment, resident fish, and blue mussels from Marine Ways Bay.
Bostwick Inlet on Gravina Island was selected as a reference
location. All samples were analyzed for a suite of metals and
for tributyltin.

OBJECTIVES

Objectives of this investigation were (1) to determine the extent
of metals contamination of sediments in Marine Ways Bay, and (2)
to determine if resident species of fish and meclluscs have
accumulated metals.

METHODS
Sample Collection Procedures

Sediment samples, resident marine fish, and blue mussels were
collected from twelve locations in Marine Ways Bay, and the area
along the pier., Samples were also collected at a reference-
location, Bostwick Inlet on Gravina Island, for comparison of
metals data. This inlet is nearby, uninhabited, and has no
history of human perturbation (Fig 1.).

Sample collection was completed during 10-14 Octcber 1993, using
the Service’s M/V Curlew as a work platform. Sediment sampling
stations are shown in Figure 2. Sample stations were located
using GPS aboard the M/V Curlew. A total of sixteen sediment
sampling stations were selected; because some locations had a
scoured rocky bottom or were almost all sand, samples could not
be taken at those stations. Sediment sampling stations were
concentrated in the area of the Marine Ways Bay that had the
highest concentrations reported in the 1992 E-S report.

Sediment samples were collected at each station using a stainless
steel Smith McIntyre dredge. Three grabs were made at each
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Location map for US Coast Guard Base Ketchikan and Bostwick

Inlet, reference location.

Fig. 1
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station and homogenized to form a composite sample. All samples
were taken in triplicate. A blind duplicate and trip blank were
taken at one Base station. Sediments were mixed with a stainless
steel spoon in a stainless steel pan. Between stations, the
dredge, spoon, and pan were rinsed with ambient seawater. Each
homogenized sample was placed in precleaned jars (I-Chem 200
series, 125 ml) and frozen aboard ship under chain-of-custody
procedures. Because of the possibility of paint chips in
sediment samples, visual inspection of sediment samples was done
to look for sediment layers. Because an obvious grit layer was
not found in any of the grab samples, all samples were
homogenized.

Three sediment samples were collected using the same procedure at
the reference location, Bostwick Inlet. All sediment sampling
equipment (dredge, spoon, mixing pan) was decontaminated prior to
use with a detergent and tap water solution followed by rinsing
with tap water and a final rinse with bottled deionized water.

Fish were collected using hook and line and trawl. Fish were
identified to species, weighed and measured, wrapped in foil and
labeled as a composite of two or three fish. All fish were
frozen. BRlue mussels (Mytilus trossulus), were collected
throughout the tidal zone at both sites at low tide. Between 40
and 60 mussels were used for each composite sample. Molluscs
were depurated overnight in seawater. Tissue was removed from
each mussel using a clean stainless steel scalpel or knife. 2all

tissue samples were placed in labeled, precleaned jars and
frozen. '

Samples were shipped from Juneau by Federal Express to the
analytical laboratory. Samples were wrapped to prevent breakage
and shipped frozen in an ice cooler. Chain of custody forms were
attached to the outside of the cooler.

Laboratory Analytical Methods

Samples were analyzed through the Environmental Trace Substances
Research Center in Columbia, Missouri, an approved contract
laboratory of the National Biological Survey’s Patuxent
Analytical Control Facility. Standard Reference Materials,
duplicates, spike recoveries and procedural blanks were used to
determine acceptability of laboratory data.

Analysis of metals was conducted through either inductively
coupled plasma emission spectroscopy (ICP) or hydride generation.
Mercury was analyzed by cold vapor reduction AAS,

Samples were weighed and frozen prior to homogenization. &an
aliquot of each sample was weighed, freeze-dried and
rehomogenized. Tissue samples were digested by nitric acid
reflux for mercury, and analysis was conducted using a Perkin-
Elmer Model 403 Atomic Absorption Spectrophotometer. Hydride
generation required nitric-percholoric digestion for arsenic and



gelenium. Samples were analyzed by ICP using a Jarrell-Ash Model
1100 Mark ITII Inductively Coupled Plasma Photometer; these
samples were also acid digested. Minimum sample weight needed
for ICP analysis of. sediment samples was 5 g and 10 g for tissue.
Actual sample weights for sediment analysis were 130 to 212 g and
44 to 1700 g for tissue, considered ideal sample sizes of greater
than ten times the required weight. :

Percent moisture was determined for all samples. Total organic
carbon analysis used the dry oxidation method. Grain size of
sediment samples determined percents of sand, clay, and silt.

Because of the use of tributyl tin in bottom paints, analysis for
this metal compound was conducted in sediments and tissue. These
results are not available at this time.

All means reported are geometric means. Where values reported
were at less than the detection limit, one-half of the detection
limit was used in calculations.

RESULTS

Sediments

Metal concentrations of concern include, arsenic, chromium,
copper, mercury, nickel, lead, strontium, and zinc. Other metals
analyses included, aluminum, boron, barium, beryllium, cadmium,
magnesium, manganese, molybdenum, selenium, and vanadium., These
latter elements were not detected in elevated concentrations when
compared with the reference location. Generally, metal
concentrations were highest close to the Marine Ways shelter, the
floating dock, and the pier (Figures 3 - 10). Many of these
metals can be considered elevated because their concentrations
are more than ten orders of magnitude higher than concentrations
from the reference location. Washington State Sediment
Management Standards (April 1991), developed for marine
sediments, were also used as a comparison to these data. Metal
concentrations of arsenic, chromium, copper, mercury, nickel,
lead, and zinc, exceeded the Washington State Sediment Management
Standards (Table 1). Strontium concentrations were elevated in
scme samples but there are no standards for comparison.

Total organic carbon (TOC} was low in sediments and ranged from
0.5 to 5.4 percent with a mean of 1.8 percent at the reference
location and 2.0 at the Base. Grain size varied between
locations with percent sand ranging from 49.5 to 95.9 with a mean
of 70.2 percent for reference location samples and 77.7 percent
sand for Base sediment samples.

Tissue

Fish species collected for analysis from the Base area included,
copper rockfish (Sebastes caurinus), quillback rockfish (8.
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maliger), and red Irish Lord {(Hemilepidotus hemilepidotus}. Rock
sole (Lepidopsetta bilineata), English sole (Parophrys vetulus),
and great sculpin (Myoxocephalus polyacanthocephalus), smoothhead
sculpin (Artedius lateralis), and Pacific staghorn sculpin
{Leptocottus armatus), were collected from the reference
location. Metal concentrations detected in fish and mussel
samples from both locations were similar for arsenic, cadmium,
and mercury (Table 2). One fish sample, a composite of three red
Irish Lords from Base Ketchikan, had a high strontium value (314
ppm} . Chromium, copper, lead, nickel, and zinc concentrations in
mussels were higher (double) in samples collected from Base
Ketchikan compared to Bostwick Inlet samples (Table 3}). Copper,
lead, and zinc concentrations were also higher (double) in Base
Ketchikan mussels in comparison to mussels from Klag Bay, an area

with a historic source of heavy metal pollution from mine
tailings.

DISCUSSION

Sediments

A high concentration of organic matter (TOC) could reflect a
reduced bicavailability of chemical contaminants due to binding
of metals to organic carbon. TOC values for sediment samples
from both locations were very low - at less than 6 percent for
all samples and most were between one and four percent (Table 4).
These data can be interpreted to mean that metals detected in the
sediment samples were biocavailable to marine organisms.

Fine grained sediments (typically silts in a marine environment),
accumulate higher concentrations of toxicants. These fine
sediments have a relatively large surface area to volume ratio
and are more chemically and biolecgically reactive than coarser
sands. Sediment samples from both locations had a very high sand
component, averaging approximately 78 percent for Base sediments
and 70 percent for the reference location. However, metal
concentrations were not neccessarily lower in samples 1A and 2A
with 85 to 88 percent sand versus sample 3A with 64 percent sand.

Metals analyses of sediments from Marine Ways Bay indicate that
the highest concentrations of arsenic, chromium, copper, nickel,
lead, and zinc, occur within Marine Ways Bay in the area between
the boat ramp rails and the dock. Sediments from sample sites 1,
2, 3, 4, and 5 were elevated for all of these metals. Sample
site 6 also had elevated arsenic, mercury, nickel, strontium and
zinc. The sample taken in close proximity to the pier had the
highest concentrations of strontium (484 ppm) and mercury (2.17
ppm) . Strontium was also detected at at a high concentration
(437 ppm} in sediments at sample site 13; mercury concentrations
were also high in the Bay.

These data indicate that the areas in need of clean-up actions
are the pier and Marine Ways Bay. Sediment samples analyzed from

15
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stations 11, 10, and 13 had lower metal concentrations, with the
exception of strontium from site 13. Sample site 16 located
outside of the Bay past the breakwater (Fig.2) had low
concentrations of all metals.

Tissue

Fish tissue metal residues did not differ between the two
locations with the exception of strontium, which was higher from
a composite fish sample from Base Ketchikan. These results
indicate that most metals are not biocaccumulating in fish tissue
from metal contaminated sediments. The composite sample of Irish
Lords with the high strontium value is indicative that these
bottom-feeders could be consuming sediment along with prey items.
There was no literature located on effects of strontium to fish.

Blue mussels, filter-feeders that live in the intertidal zone,
are more likely than fish to take in sediment. Mussels are
commonly used in assessing contamination in coastal and estuarine
sites, such as the NOAA Mussel Watch Project (O’Connor 1992).
Mussels collected from Base Ketchikan did have elevated
concentrations of chromium, copper, lead, nickel, and zinc (Table
2), when compared to concentrations in Bostwick Inlet mussel
samples. Concentrations were highest in mussels taken from the
rail area or closest to the rails (Fig. 2). These tissue
concentrations confirm sediment contamination in Marine Ways Bay.

RECOMMENDATIONS

In order to aveid furthur contamination to agquatic marine life,
contaminated sediments should be removed from Marine Ways Bay and
the area adjacent to the pier. There may be other areas under
the pier that have sediments with elevated metal concentrations,
based on the data in the Engineering-Science report (1992).
Removal techniques should be employed that prevent sediment from
moving off-site. Additional sediment sampling for metals
analyses is recommended after remediation.
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APPENDIX A

PHOTOGRAPHS




2.

Collecting sediment rcample.



3. Mixing sediment sample, (F. Madison and L. Meyer).

4. Collecting sediment sample, (D. Rudis and L. Meyer).

A-2




5.

6.

Beoat ramp

Shoreline

at Marine Ways Bay - mussel collection area.

- Marine Ways Bay mussel collection area.




8.

Bostwick Inlet.

Bostwick Inlet.

Gravina Island shecreline.

Gravina Island.




9. Sculpin sampled for tissue residue analysis.

10. BSole sampled for tissue residue analysis.
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Report Includes the Following Sections:

Weight, % Moisture, % Lipid, Total Suspended Solids
Soil 7 Sediment Parameters

Contaminant Concentrations

Procedural Blanks

Duplicates

Reference Materials

Spike Recoveries

Comments {Result Modifers and QA/OC Comments)
Analytical Methods .
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Catalog: 7040020 Lab Mame: ETSR 26-May-94

SOIL / SEDIMENT PARAMETERS

Purchase Order: B4035-4-0845

Sample Percent Percent frmmmemmaaa- Particle Size ---=-u-ee---
Number TVS TOC *sand xsilt AClay

5 .. 95.9 1.5 2.6
2.6 X:, 72,9 17.4 9.7
4.6 oV 495 37.6 12.9
TS 85.5 9.8 .7
1.6 88.2 6.3 5.5

(5.4°) &3¢ (64.42 26.4 11,2
3.4 T 69, s 21.8 9.2
334 el s 10.6
2.8 T 8.7 2.6 12.7
1.9 83.6 8.8 7.6
2.5 77.7 14,5 7.8
1.6 84.1 8.8 7.1
1.2~ 87.77 0 8.7 5.6
2.1:158 88,74 % 5y 6.2
1.3 - 87.7 6.5 5.8
1 91 5 4
(6.2 wed (65.4 ¢ L2Air7,24.3 10.3
1.5 86.8 7.3 5.9
3.9 53.5 28.4 18.1

¥
Y
- . Y3

[b/ \::‘/f [{:/J}‘;/ des ‘}




p—

Catalog: 7040020

Lab Name: ETSR

WEIGHT, X MOISTURE, % LIPID, TOTAL SUSPENDED SOLIDS

Sample Matrix

Sediments

Sediments

whole Body
Whole Body
whole Body
whole Bodcy
Whole Body
Whole Body
Whole Body
Whote Body
Whole Body
Whole Body
Whole Bocly
Whole Body
Whole Body
Whole Body

26-May-9%4

Sample
Weight (g}

Purchase Order: 84055-4-0845

Percent
Moisture

RERABBIASIAININERH 2HER
WSO s~ RO EBO~==NMNWLBO

Percent
L ipid

Page: 1

Total Suspended
Solids ¢ X )



Catelog: 7040020 Lab Name: ETsR

26-May-94 Purchase Grder: 84055-4-0845 Page: 3
CONTAMINANT CONCENTRATIONS
Sample Result Detection Limit Result Detection Limit
Analyte Number Sample Matriyx (ppm Dry Wt.) {ppm Dry wt.) . (ppm Wet Wt,) {ppm Wet Wt.3
Al B93S01A Sediments 15700 10 12000 8
BYZ502A Sediments 17400 10 8580 5
. B93S03A _ Sediments 15500 10 4460 3
k935014 Sediments 13700 10 9340 7
' K93502A Sediments 10900 10 7230 7
K93503A Sediments 13000 10 5330 4
K93S04A Sediments 11200 10 4820 4
K93504C Sediments 12200 10 4960 4
K93505A Sediments 12700 10 5440 4
K93S06A Sediments 8350 10 4680 4
K93507A Sediments 11600 1t 5080 4
K935084 Sediments 10800 10 7280 ?
K93510A Sediments 9500 10 5840 é
K93510¢ Sediments 8520 10 5260 &
K93511A Sediments 9570 10 5430 &
K93513A Sediments 6390 10 4210 7
K93514 Sediments 11100 10 4880 4
K93516A Sediments 8420 - 10 4990 ]
K93S20A Sediments 10960 10 4840 4
KBlank Sediments <8 8 <8 R - S
93aF04 Whole Body 140 3 30 b
93BF05 Whole Body 140 3 36 .7
93BFO7 Whole Body 84 3 19 .7
938F08 Whole Body \ 3% 3 8.3 _ S
93XFOY Whole Body 24 3 6.4 .8
93KF03 Whole Body 13 3 3.9 .9
9IKFOS Whole Body 38 3 9.3 .7
93KF06 Whole Body 3% 3 7.4 -7 -
BY3MO1A Whole Body 130 3 25 N
993M02A  whole Body % .3 3.7 L . _b.
TK93M1A  Whole Body 398 3 64.3 o3
KY3MO2A Whole Body &0 3 13 -5
K93503 Whole Body 46 3 8.7 .6
KS3M0LA Whole Body 41 3 7.3 5




c#talog: 7040020 Lab Mame: ETSR 26-May-94 Purchase Order: B4055-4-0845 Page: 4

CONTAMINANT CONCENTRATIONS {Cont.)

Sample Result Detection Limit Result Detection Limit
Analyte Number Sample Matrix (ppm Dry Wt.) {ppm Dry Wt.) {ppm Wet Wt.) (ppm Wet wt.}
AS BY35014 Sediments 1.9 .08 1.4 N
8935024 Sediments 6.5 .08 3.2 .04
.. B93S03A___ Sediments 8.24 .08 2.37 02
v X93501A7,  Sediments 3 2 T ]
Msuﬁ Sediments 7160 2 110 1
K350 Sediments v 130 - v b0t 2 54 .8
K93504A Sediments 90.3- 4. .. -4 38.8 .2
K93S 04 Sediments 79 0 .4 3.7 .2
msosa; Sedimenits 891 o 33.3 .2
K93S Sediments 110 2 &2 1
X93807a— Sadiments &b 4 b 19.4 .2
K93S08A— Sediments . 45.4 o 30.5 .5
K93$10A Sediments e 27T~ ., - 4 7 .2
K9351 Sediments L 7 15 77" .2 9.3 .1
K93511A— Sediments ) 29 .9 17 .5
K93513A — Sediments 57 .9 38 o
X93514—  Sediments +»100- ¥ .9
K93516A— Sediments T .2 4.2 .1
K93S20A— Sediments 54 .9 26 N
. KBlank Seciments < .09 .09 < .09 I - B
$38F04 Whole Body 13 .2 2.8 O
93BFOS Whole Body 14 .2 31 .04
93BFO7 whole Body 6.7 .2 1.5 .04
_93BFO8 Whole Body 2.6 .2 55 L4 _
93KFO01 Whole Body i .2 .82 .05
9IKFO3 whole Body 3.2 2 97 .04
93KFOS whole Body 2.8 .2 A9 .05
93KFO6 Whole Body 2.6 .2 .57 .04
893M01A whole Body 9.2 .2 1.8 .04
BY3MO2A Whole Body 7.9 .2 1.5 04
K9IM01A Wwhole Sody 11 .2 1.8 03
K93M028  Whole Body 1 .2 1.8 03
K93M03A Whole Body n .2 2.1 04
K3IMOLA Whole Body 7.5 .2 1.3 .04



Catalog: 7040020 Lab Name: ETSR 25-May-94 Purchase Order: B4055-4-0845 Page: 5

" CONTAMINANT CONCENTRATIONS (Cont.)

Sample Result Petection Limit Result Detection Limit
Analyte Number Sample Matrix {ppm Dry Wt.} {ppm Dry Wt.) . {(ppm Wet Wt.) {pom Wet Wt.)
B 8935014 Sediments < 10 10 <8 8
BY3S02A Sediments 3 10 17 5
BY3S03A Sediments re 10 22 3
ZKI350TA  Sediments 10 10 20 7
! (gsnza Sediments 20 10 10 7
SO3A Sediments 38 10 16 4
K¥3504A Sediments 45 10 19 [
K93s504C Secliments 42 10 17 [
K93S05A Sediments 38 10 16 S
K93S056A Sediments 30 9 17 5
KG3SO7A Sediments 32 10 14 [
KY3S08A Seciments 20 10 10 7
K93S10A Sediments 10 10 6 &
K93s510C Secdiments 10 9 & 6
K93S11A Sediments 20 9 10 5
K93513A Sediments 10 9 7 [
K93514 Sediments 43 10 19 &
K93516A Sediments ) 20 10 10 .}
X935204 Sediments 55 10 24 4
KB Lank Sediments <5 5 <5 5
“TIBF04 whole Body 2 FJ 3 b
Y38F06 Whole Body 2 2 b o
93BFO7 Whole Body 3 2 o7 N3
93BF08 Whole Body <2 2 L A
93KFO1 Whole Body <2 2 < .5 .5
93KF03 Whole Body < 2 2 < b5 &
QIKFOS Whole Bodly 2 2 5 3
93KFG6  Whole Body 2 2 4 v
BY3MO1A Whole Body 23 2 4.4 b
BY3IMO2A Whole Body 20 2 3.9 A
X93M01A  Whole Body 3 2 1.7 3 T
K93MD2A Whole Body 21 2 3.5 3
K93M03A Whote Body 20 2 3.8 A
KSIMOLA Whole Body 20 2 3.5 WA




Catalog: 7040020 Lab Mame: ETSR 24-May-94 Purchase Order: B4055-4-0845 Page:; &

COMTAMINANT CONCENTRATIONS (Cont.)

Sample Result Detection Limit Result Detection Limit
Analyte Number Sample Matrix {ppm Dry We.) (ppm Dry Wt,) (ppm Wet Wr.) {ppm Wet Wt.)
Ba BO3S01A Sediments 9.4 -5 7.2 ol
BY3S02A Sediments 51 .5 25.1 .2
B93SO3A _Sediments 23 . .5 6.6 K
Ko3501A Sediments 126 N 85.9 .3
K93502A Sediments 93 5 61.7 3
K935034 Sediments 3.4 .5 30.4 .2
K93504A Sediments 68.1 .5 29.3 .2
K93S04C Sediments &6 5 26.8 .2
K93S05A Sediments 7.2 .5 30,6 .2
K93506A Sedinents 93 5 5¢.2 .3
K93507A Sediments , 98.3 .5 43 .2
K93S08A Sediments 32 5 22 .3
K93510A Sediments 3 .5 19 3
K935100 Sediments 28 5 17 .3
K93511A Sediments 3 5 20 3
X93513A Sediments 36 -5 2h -3
k93814 Sediments 58.5 S5 5.7 .2
K93516A Sediments n - 18 -3
K93S20A Sediments ™ .5 35.1 .2
KBlank ___Sediments = <.2 .2 «.2 L2
T93BFDG Whole Body 1.5 .09 32 .02
93EF06 Whole Body 2 | .45 02
938F07 Whole Body 1.2 21 27 .02
_93BF08____whole Body . .58 L 12 02
SIKFO wWhole Body 3 .09 .082 .02
93KFO3 Whole Body 36 -1 11 .03
PIKFDS whole Body 1.1 .09 27 .02
_93KF06 _ Whole Body s .09 7 .02
BO3MO1A wWhole Body 1.4 1 27 02
 BYIMD2A  Whole Body .52 4 A 02
K9IM01A Whole Body 4.8 .1 .78 .02
K93M02A Whole Bocly 1.1 A .18 .02
K93MO3A Whole Body .88 -1 17 .02
KF3M04A Whole Body - - .1 .02



Catalog: 7040020 Lab Name: ETSR 26-May-94 Purchase Order: B4055-4-0845 Page: 7

COMTAMINANT COMCENTRATIOMS (Cont.)

Sample Result Detection Limit Result Detection Limit
Analyte Number Sample Matrix {ppm Dry Wt.) (ppm Dry Wt.)  (ppm Wet Wt.) (ppm Wet Wt.)
Be BY3501A Sediments < .5 .5 < 4 A
BY3S02A Sediments <« .5 .5 < .2 .2
B93S03A Sediments < .5 5 < .1 .1
k935014 Sediments < .5 5 < 3 3
' K93502A Sediments < .5 .5 < .3 3
K93S03A  -Sediments < .5 .5 < .2 .2
K93504A Sediments < .5 .5 < .2 .2
K93504C Sadiments < .5 .3 < .2 .2
K93505A Sediments < .5 .5 < .2 .2
K93506A Sediments < 5 .5 < .3 3
K93SOTA Sediments < .5 5 < .2 2
K93508A Sediments < .5 5 « .3 3
K93510A Sediments < .5 .5 < .3 -3
K93510C Sediments < .5 .5 < .3 3
K93S11A Sediments < .5 .5 < .3 3
K93S13A Sediments < .5 5 < .3 .3
K93s14 Sediments < .5 .5 < .2 .2
KF3516A Sediments < .5 -5 < .3 -3
K93520A Sediments < .5 .5 < .2 .2
KBLank Sediments < .2 .2 < 2 2
93BFO4 Whole Body < .01 01 < .0o2 .02
93BF0S Whole Body < .0 .0 < 002 002
93BFO7 Whole Body « 0N .0 < .002 .002
S3BFO8 Whole Body < .01 . < 002 002
9IKFO1 Whole Sody < .0 .n « 003 003
93KFO3 whole Body < 01 .01 < 003 003
S3KFO5 Whole Body < .01 .0 < .002 .o0o2
93KFO06 Whole Body < .009 009 < .002 .002
BY3MO1A Whole Body < .0 .01 < 002 .002
BY3M02A Whole Body « .0 01 « 002 .oo2
K93M01A Whole Body <« .0 .01 « 002 .002
KSIM02A Whole Body .02 .01 L003 .002
K9ZMO3A Whole Body < .01 01 < 002 .002
K93M0&A Whole Body < .M 01 « .002 .002
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CONTAMINANT COMCERTRATIONS (Cont.)

Sample Matrix
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
whole Body
Whole Body
Whole Body
Whole Body
Whole Bodly
Whole Bocly
Whole Body
whole Body

fesult
(ppm Dry Wt.)

i

A A A A
Youe

Detection Limit

(ppm Dry Wt.)

A A A A

A

Result

Detection Limit

{ppm Wet Wt.) (ppm Wet Wt.)

§hhbhbhm&h¥mkkk

004
004
004

- _-____:ﬁo_s__

005
005
Q04
004
004
.003

004
.004




Catalog: 7040020 Lab Name: ETSR 26-Kay-94 Purchase Order: B4055-4-DB45 Page: 9

CONTAMINANT CONCENTRATIONS {Cont.)

Sample Result Detection Limit Result Detection Limit
Analyte Number Sample Matrix {ppm Dry Wt.) {ppm Dry Wt.) {ppm Wet Wt.) (ppm Wet Wt.)
er BO3S01A Sediments 24 5 18 &4
BY3S02A Sediments 24 - 12 4
B93S03A Sediments ) s 8.9 1
K93S01A Sediments 410 5 280 3
' KS3S0ZA Sediments 410 - 270 3
X93503a Sediments 3g+23: 33 5 16 2
K93S04A Sediments 427.0 .- 5 18 2
K93S04C  Sediments L7/ 5 15 2
K93S05A Sediments 48 5 21 2
KY3SD6A Sediments 55 5 k1 3
K93S07A Sediments 3% S 15 2
K93S084 Sediments 19 5 13 3
K93S10A Sediments 26" . 5 16 L)
Kk93sioc Sediments 15— 7 5 9.3 3
K¥5511A Sediments 21 5 12 3
K93S13A Sediments 32 5 21 3
K93514 Sediments 38 5 17 2
K¥3516A Sediments —10- 5 -] 3
K93520A Sediments %8 5 & Z
KBlank Sediments === == <2 I . 3 2
TOXBFO4 Whaole Hody 59 .4 12 .02
93aF0s Whole 8ody Y] N .1 .02
938F07 Whole Body 35 o1 .078 .02
_938F03  WholeBody .3 .1 .06 .02
93xF01 Whole Body .2 . LS TS
93KFO3 Whole Body .2 o1 .06 .03
93KFO5 Whole Bady 49 A .12 .02
93KFO& Whole Body 5 .1 A3 .02
BY3MO1A Whole Body 1.1 .1 .21 .02
_B93M02A  wWhole Body bb W .09 .g2
K93MO1A Whole Body 5 1 81 TTleE
KI3MO2A Whole Body 1.4 .1 27 .02
K93M03A Whole Body 2.1 .1 A .02
K9IMD4A Whole Body 4 . .07 02




Catalog: 7040020

Lab Name: ETSR

26-May-94

Purchase Order: B40535-4-0845 Page: 1

CONTAMINANT CONCENTRATIONS (Cont.)

Samgle Result Detection Limit Result Detection Limit
Analyte Number Sample Matrix (ppm Dry Wt.) {ppm Dry Wt.) (ppen Wet Wt.) {ppm Wet Wt.)
Cu BY3S01A Sediments 12 1 9.1 .8
B93S02A Sediments 22 1 11 5
B93503A Sediments 32 1 9.2 .3
L K93501A Sediments 1320 1 900 .7
X93502A Sediments 714 1 474 .7
K93503A Sediments 445 £ 3727 =356-3 1 184 5
KS3S04A Sediments &39"\ e 1 189 &
K93504C Sediments ki T L 1 156 A
K¥3505A Sediments 607 1 251 &
KP35084A Sediments 229 .9 128 .5
XS3507A Sediments 1 1 83.5 b
K93508A Sediments 122 1 82.2 .7
K93510A  Sediments 80~ - 1 49 .6
K93510C Sadiments Th—- 77 .9 &6 .6
K93S11A Sediments 136 .9 83 .5
K93513A Sediments 82 .9 L7 b
k93514 Sediments -722 - 1 317 b
K93514A Seciiments ~ &4é6— 1 27 &
K93520A Sediments 334 1 143 o
KBLank Sediments < 5 5 < .5 5
93BFl4 Whole Body 2.5 .2 53 .04
93BFO6 Whole Body &.6 .2 1.5 .04
93BFO7 Whole Body 3.9 .2 .B7 .04
_93BF08 __ Whole Body L i1 T 66 04
S3IKFO1 Whole Body =~ 4 .2 1.1 K-
93KFO3 whole Body 2.1 .2 b4 .06
93KF0S Whole Body &.4 .2 1.1 05
_93KF06 _ _whole Body 4.7 2 S DA S
BYIMO1A Whole Body 17 .2 33 .04
_B93M02A _ Whole Body 5.5 2 R 1% B S
KSIMO1A Whole Body 24.8 .2 4.01 .03
KO3MO02A Whole Body 20.1 .2 3.35 .03
K9IM03A  Whole Body 1% 2 2.6 .04
KS3IMOLA Whole Body 35.9 .2 &.55 .04




Catalog: 7040020 Lab Name: ETSR 26-May-94 Purchase Order: B4055-4-0845 Page: 11

CONTAMINANT CONCENTRATIONS {Cont.)

Sample Result Detection Limit Result Detection Limit
Analyte Number Sample Matrix {pPm Dry Wt.} {ppm Dry Wt.) Appm Wet Wt.) {ppi Wet Wt.)
Fe B93501A Sediments 25400 5 19400 4
BY3502A Sediments 28800 5 14200 2
BI3SO3A _ Sediments —— 31900 5 $180 1
K93S01A ~ Sediments 47000 s 32000 3
' K93502A Sediments 40900 5 27100 3
XK93503A  Sediments 32900 5 13400 .
K¥3S044A Sadiments 29400 5 12500 2
K93504C Sediments 27900 5 11300 2
K¥3505A Sediments 27700 5 11900 2
K935064 Sediments 33900 5 18000 3
K93507a Sediments 24200 5 10600 2
K935084 Sediments 21500 5 14560 3
K?3s10A Sediments 17500 5 10800 3
K93S10¢  Sediments 16300 S 10100 3
K93511A Sediments 18600 5 10900 3
K93513A Sediments 20000 5 13200 3
k93514 Sediments 35800 5 15700 2
KY35164 Sediments 15100 S 2960 3
K93S20A Sediments 31300 5 - 13900 2
¥Blank Sediments 5 Y 5 2
BF Whole Body 214 - 45.3 .2
93BF06 Whole Body 226 1 50.7 .2
93BFO7 Whole Body 159 1 35.3 .2
93BFO8  Whole Body  q3s N @27 .2
93KFO1 Whole Body &0 .9 16 i
93KFO3 Whole Body 58 1 18 .3
93KFO5 Whole Body 113 .9 a.7 2
3KFO6 | Whole Body 179 L 39.2 2
BYINO1A Whoie Body 287 1 54.9 .2
E93M02A  whale Body LR 23,4 ul.
K93M01A  whole Body 3100 1 501 .2
K¥3M02A  whole Body 468 1 78 .2
K93M03A  whole Body 194 1 35.6 .2
K93M04A Whoie Body 15% 1 28.2 2




Catalog: 7040020

Lab Mame: ETSR

26-May-94

Purchase Order: 84055-4-0845 Page: 12

CONTAMINANT CONCENTRATIONS (Cont.)

Sample Result Detection Limit
Number Sample Matrix {ppm Dry Wt.} {ppm Dry We.)
BY3SOIA Sediments < 005 005
BY3S02A Sediments 044 005
BY3SO3A _ Sediments 066 - .005
K93501A Sediments 26 005
935024 Sediments 1 005
K93503A Sediments BA1- WS 037 .005
K93504A  Sediments 1.2- 4, .02
K93504C Sediments 9 - 005
K93505A Sediments L957 .05
K93506A Sediments 42 .03
K93507A Sediments 37 005
K93508a Sediments .25 .005
K93510A Sediments .083- = .00s
K93510C  Sadiments o7 -7 .005
K93511A Sediments A 005
K93513A Sediments .1 .005
k93814 Sediments ~ 695 - .005
K93S 164 Sediments 074 .005
K93S20A Sediments 2.17 .02
_KBlank __Sediments < .0002 .0002
938704 whole Body 079 .005
93BF0S Whole Body 035 005
93BFO7 Whole Body 24 .005
~ 93BF08 Whole Body .03% .00s
93KFO1 Whole Body Y] 005
93KFO3 Whole Body .27 005
93KF05 Whole Body 35 .00%
_ 93KFO8 Whole Body 223 -005
BYIMO1A Whole Body N 7.3 .009
_E93M02A  _ Whole Body _=029 .009
K9IMTA Whole Body 047 009
K93MO2A Whole Body .05 009
K9ZMA3A Whole Body 046 009 .
KFIMO4LA whole Body .02 .009

-

<

019

Result
{ppmn Wet Wt.)
004
022

18
073
.356
52
366
411
24
16
A7
-ﬁ1
043
059
066
-305
044
964
0002
017
0079
053

. 0083
.08z
.082
-0B&
.05
012
0054
0074
.0083
.0087
-004

Detection Limit
{ppm Wet Wt.)

LT T, .rwma



Catalog: 7040020 Lab Name: ETSR’ 26-Ray-94 ' Purchase Order: B4055-4-0845 Page: 13

CONTAMINANT CONCENTRATIONS {Cont.)

Sample Result Detection Limit Result Detection Limit
Analyte Humber Sample Matrix {ppm Dry Wt.)} {ppm Dry Wt.) (ppm Wet Wt.) {ppm Wet Wt.)
Mg BY3501A Sediments 124600 & 2610 .5
BY3S02A  Sediments 12900 & 6350 .3
BY3S03A Sediments 13400 -6 3860 -2
K93S01A Sediments 20400 .6 13900 4
! K93s02a Sediments 18300 .6 12100 .4
K93503A  Sediments 9870 " 4090 .2
K93504A  Sediments 9080 5 3900 3
K93S04C  Sediments 9340 .6 3800 .2
K93s05A Sediments 10000 & 4300 3
K93506A Sediments 6910 . 3380 )
K93307A Sediments 9220 & 4040 -3
K935084 Sediments 8290 4 5599 -4
K93s10A Sediments 7230 ) 4450 -4
K93510C Sediments 6530 N 4030 -4
K93s511A Sediments 7610 N 4480 N
K93513A Sediments 5340 -] 3520 A
K93514 Sediments 9110 N1 4000 3
K935164  Sediments 6310 6 3740 : 4
K935204 Sediments 10100 N.] - 4490 3
—XBlank___ Sediments 1.4 %3 1h.. 3.
93BF04 Whole Bady 1430 .1 303 .02
FIBFOS Whole Body 1440 .1 328 .02
938FOT Whote Body 1520 .1 337 .02
93BFO8_ _Whole Body 1460 A U310 - 02
KF01 Whole Body 1160 1 308 .03
93KFO3 Whole Body 1050 1 322 a3
93KFO5 Whote Body 2050 .1 512 .02
93KF06  Whole Body 1910 1 k18 _ .02
B3IMO1A Whole Body 3340 8] 643 02
..BY3N02A  Whole Body 3070 _ ot . 598 02
K93M01A Whole Body 4580 A T40 02
K93M02A Whole Body 3100 1 517 02
K93M03A  whole Body X090 1 583 62
K73M046A Whole Body 3310 1 587 .02




catalog: 7040020

Lab Name: ETSR

26-May-94 Purchase Order: 84055-4-DB45 page: 14

CONTAMINANT CONCENTRATIONS (Cont.}

Sample Result Detection Limit Result Detection Limit
Number Sample Matrix {ppm Dry Wt.) (ppm Ory Wt.) (ppm Wet Wt.) (ppm Wet Wt.)
B93S01A Sediments 716 1 546 .B
B93S02A Sediments 476 1 234 5
BY3S03A __Sediments 396 1 114 3
TK93501A  Sediments £54 1 446 7
K935024 Sediments 573 1 380 i 4
K93503A Sediments 308 1 127 b
K93504A Sediments 263 1 113 b
K93504C Sediments 79 1 113 &
K93S054 Sediments 325 1 140 &
K93S056A Sediments 232 9 130 .5
K73507A Sadiments 27 1 119 %
KP3508A Sediments 310 209 .7
K93510A Sediments 254 1 156 .
K93510C Sediments 248 ® 153 b
K73511A Sediments 266 .9 156 5
X93513A Sediments 200 9 132 b
K93514 Sediments 274 1 120 4
K93S16A Sediments 194 1 115 -5
k935204 Sediments 33 1 144 o
. KBlank Sediments < .5 S <.5 -
Y38F04 Whale Body 4.7 .2 1 .04
93BFO& Whole Body 5 .2 1.1 .04
938F07 hole Body 3.3 2 73 04
93BF08  Whole Body 5.5 .2 R .
93KFO Whole Body 5% .2 .26 05
9IKFO3 Whole Body 1.1 .2 33 .06
F3KFOS Whole Body 3.9 .2 96 .05
93KFO05& Whale Body 3.8 .2 83 .04
BY3INOTA wWhole Body 9.5 .2 1.8 04
B93IM02A Whole Body & .2 1.2 .04
K93HO01A Whole Body 38.7 .2 6.25 .03
K93M02A  Whole Sody 9 .2 1.5 .03
K9IMOZA whole Body 8.3 .2 1.6 04
K93M04LA Whole Body 7.1 .2 1.3 .04



Catalog: 7040020 Lab Name: ETSR 26-May-9¢ Purchase QOrder: B4055-4-0845 Page: 15

"CONTAMINANT CONCENTRATIONS {Cont.)

Sample Result Detection Limit Result Detection Limit
Analyte Number Sample Matrix (ppm Dry Wt.) (ppm Dry Wt.) _ (ppm Wet Wt.) (ppm Met Wt.)
Mo BF3S01A Sediments <5 5 < 4 &4
B93502A Sediments <5 5 <2 2
BISSOSA _ Sediments <5 5 ¢y 1
TKG3501A° " Sediments e 16 g 7 3
‘ K93502A Sediments 10 5 7 3
K93503 Sediments 10 5 4 2
K93S04A Sediments 10 5 & 2
K93s04C Sediments 8 5 3 2
K93505A Sediments 10 5 4 2
K93S06A Sediments é 5 3 3
K93s07A Sediments <5 5 <2 2
K93508A Sediments <5 5 <3 3
K93510A Sediments <5 5 <3 3
K93510C Sediments <5 5 <3 3
K93S11A Sediments <5 5 <3 3
K93513A Sediments <5 5 <3 3
K93514 Sediments 9 5 & 2
K93S 164 Sediments <5 5 <3 3
k935204 Sediments & 5 3 2
_KBlank Sediments <2 2 <2 e
93EFO04 Whole Body < .9 .9 < .2 .2
936FOS wWhole Body <1 . 1 < .2 .2
938F07 whole Body <1 1 < .2 .2
938F08 Whole Body <1 1 <2 .2 _
" 93KF01 Whole Body < .9 .9 <. .2
93KFO3 Whole Body < 1 1 < .3 .3
9IKFOS Whole Body < .9 2 < ,2 2
_93KF06  whole Sody <.9 .9 < .2 .2
BISMO1A Whole Body <1 1 < 2 2
_BOIMO2A Whole Body < 1 1 < .2 .2
KY3MO1A Whole Body < 1 1 < .2 L2 7
K93M02A Whole Body 1 1 .2 .2
K93M03A Whole Body <1 1 < ,2 .2
K93MO4A Whole Body < 1 1 < ,2 .2




Catalog: 7040020 Lab Name: ETSR 26-Way-94 Purchase Order: 84055-4-0845 Page: 15

CONTAMINANT CONCENTRATIONS (Cont.)

Sample Result Detection Limit Result betection Limit
Analyte Number Sample Matrix (ppm Dry Wt.) {ppm Dry Ht.) (ppm Wet Wt.)} (ppm Wet Wt.)
Ni B93S01A Sediments 10 7 8 5
BY3502A Sediments 20 7 10 3
B93S03A __ Sediments %0 7 6 2
\ K93S01A Sediments 130 7 89 5
K93502A Sediments 190 7 130 5
K93S03A Sediments 102> 7 & 3
KP3S04A Sediments 20 - . 7 9 3
K93504C Sediments 20~ 7 8 3
k935054  Sediments 20 7 9 3
KF3S06A Sediments 140 7 kad 4
K¥3S07A Sediments 10 7 & 3
K935084 Sediments 10 4 7 5
K93S10A Sediments 95, 2o 7 & &4
K93510C  Sediments 8- 7 5 4
K93511A Sediments 10 7 & 4
K73313A Sediments 10 7 7 5
K93514 Sediments -~10- 7 4 3
K93S18A Sediments I A 7 < 4 &
K93520A Sediments 110 7 49 3
KB Lank Sediments < 4 4 <4 4
9IBF0% Whele Body TR TN T 08s” oo
938F06 thole Body .3 .1 .0&67 02
938F07 whole Body A A .02 .02
93aF08 Whole Body - 10 .04 .02
TYSKFOT Whole Body ~ =~ < L1 LTl T T TS
9IKFO3 Whole Body < .1 .1 < ,03 .03
93KFOS Whole Bodly - 3 .1 07 .02
3KF06 Whole Body 37 .9 081 02 _
893M01A  Whole Body 96 -1 18 .02
_Bo3m02a Whole Body .58 A 1 .02
KI3MO1A Whale Body 3 1 4B w2
KP3MO2A Whole Body 1.2 1 «2 .02
K93M03A  Whole Body 1.3 A .25 .02
KO3M0LA Whole Body 1.1 1 .2 .02



Catalog: 7040020 ieb Name: ETSR 26-May-94 Purchase Order: 8405.5-4-0845 Page: 17

CONTAMINANT CONCENTRATIONS (Cont.)

Sample Result Detection Limit Result Detection Limit
Analyte Number Sample Matrix (ppm Dry Wt.) {ppm Dry Wt.)  (ppm Wet Wt.) (pom Wet Wt.)
Pb B93501A Sediments 20 20 20 20
B93502A Sediments 20 20 10 10
B93503A  Sediments R R B
“KY3§01A Sediments 640 20 450 . 10
! K93502A Sediments 430 20 290 ' 10
K93503A  Sediments - 650 ~1500 =9€5.4 2p 270 [
K93S04A  Sediments ?ZOJ W34t 20 310 9
K93S04C Sediments 600 : 20 240 8
K93S05A Sediments 610 20 260 9
K93504A Sediments 360 20 200 10
K93507A Sediments 380 20 170 ¢
K935084 Sediments 190 20 130 10
K93§10A  Sediments 1607 .. ; 20 98 10
K¥3s810C Sediments 210- "7 20 130 10
K935114 Sediments 170 20 100 10
K93513A Sediments 180 20 120 10
A - K93814 Sediments -1500 - 20 660 9
K93816A Sediments -9 20 54 10
K935204 Sediments 340 20 160 9
_ KBlank Sediments <10 10 <10 0
93BFO4 whole Body < .4 4 I T R
9IBFOL whole Body L b < .09 .09
93IBFO7 whole Body < .4 o < .09 09
_ 938FO08 whole Body < .4 . < .08 .08
93KFO1 Whole Body < .4 -4 < .t A | -
93KF03 whole Body < .h A L | -1
93KFO5 Whole Body 1 4 .2 .1
93KF06  whote Body S S S L0 .09
BY3MO1A Whole Body .5 A A .08
BO3MOA  whole Body < .4 4 «.08 .08
KIMO1A Whole Body 1" T I8 T8
K9ZMO24 whaole Body 5.9 o 98 07
K93MO3A Whole Body 3.9 o .74 .08
K9ZMOLA Whale Body 2.8 b .5 .07
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CONTAMINANT CONCENTRATIONS (Cont.}

Sample Result Detection Limit Result Detection Limit
. Analyte Number Sample Matrix {ppm Dry Wt.) (ppm Dry WE.) {ppm Wet Wt.) {ppm Wet Wt.)
Se BY3S01A Sediments < .1 1 < .08 .08
BY3S02A Sediments .73 .1 .36 .05
B93503A Sediments 1.1 .1 ) 32 .03
— . 935014 Sediments A% ] .31 o7
X93502A Sediments A2 .1 .28 07
K93S03A Sediments 9 .1 38 04
K93S04A Sediments 9 -1 39 04
— K93s04C Sediments -8 .1 33 .04
X93505A Sediments Th .1 .32 04
K93506A Sediments 2.5 W 1.4 .08
K93S07A Sediments 1.1 1 .48 04
K93S08A Sediments .38 .1 .26 .07
”" X93S10A Sediments 3 N | 19 .08
X93s10C Sediments .2 .2 A 1
K93511A Sediments .3 .2 .2 .1
K93IS13A Sediments < .2 .2 < .1 .1
— K93514 Sediments 76 .2 33 09
K93S16A Sediments .3 .2 .2 .
K93S20A Sediments 1.2 2 .53 09
_XBlank __ Sediments < .09 -09 .0 .09
9ZBFOL Whole Body &3 .2 .9 .04
- S3BF0S Whole Body 6.8 .2 1.1 L4
$3BFO7 Whole Body 2.4 .2 .53 .04
OSBFO8 . Whole Body___ Wb WP ¥ W0
93IKFO whole Bedy 1.7 .2 .45 .05
- 93KFO3 Whole Body 1.8 2 55 .06
: 93KFO5 whole Body 1.9 .2 47 .05
O3KFO6__ _  Mhole Body 2 .2 ol R - L046_
BOIMO1A Vhole Body 3.3 .1 .43 .02
L BY3MO2A _ Whole Bedy 3 .1 .58 <02
K93MO1A Whole Body 3 .1 Ke.) .02
K93M02A Whole Body 3.4 .1 57 .02
K93M03A Whole Body 3.1 . | .58 .02
KTIMO4LA Whole Body 3.2 .1 57 .02
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* CONTAMINANT CONCENTRATIONS (Cont.)

Sample Result Detection Limit Result Detection Limit
Analyte Humber Sample Matrix (ppm Dry Wt.} (ppm Dry Wt.}  (ppm Wet Wt.) (ppm Wet Wt.)
sr 8935014 Sediments 34 .5 26 .4
B93502A Sediments 4.7 5 36.7 2
BY3S03A  Sediments o887 5 __ w8 _ 5

T R93S01A T Sediments 99.2 5 &67.6 -3

, K93502A  Sediments 9 .5 65.7 3
K93503A Sediments 171-i72:5 35 5 70.8 2

K93504A Sediments 10?:] 1o 230 .5 &6 .2

K93S04C  Sediments 101 ' .5 41.1 .2

K93505A Sediments 88.5 .3 38 -2

KP3506A Sediments 192 3 108 3

K93S07a Sediments 92 .5 40.3 .2

K93508a Sediments 110 .5 7% .3

K93S10A Sediments ?4.71 Gie. 5 45.9 .3

K93810C Sediments — 7" - 4.4 -3

K93811A Sediments 75.4 -3 44 .3 .3

- K93513A Sediments 437 S5 283 .3

K93514 Sediments -175- 3 76.9 .2

K93516A Sediments ~61.9~ .5 36.7 .3

K93520A Sediments 484 .5 21 .2

_KBlank Sediments < .2 -2 o< ,2 -

93BF04 Whale Body 54.9 209 1.6 .02

Betuek ) 938k06  whole Body 110 R 2.7 .02
—En 938F07 Whole Body 157 .1 349 02
93BF08 whole Body 55.3 A 11.9 .02

- 93KFQT Whele Body 6.4 09 20.3 02

Hareh . 93KFO3 Whale Body 96 | 29.1 .03
. ' 93KFO5 Whole Body —» 314 09 ILd .02

‘ L 93KFO6 Whole Body 204 .09 & .& -02
BYIMO1A whole Body 115 A 22 -02

- BY3M02A Whaole Body 34.5 A 6.72 .02

K93M01A Whole Body 36.7 A 5.93 .02
KFIMO24 Whole Body 81.8 A 13.6 .02

K93M03A Whole Body 43.4 -1 8.1¢ .02

K93IMOLA Whole Body 26 -1 4.61 02
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BP3SMA
BY3502A

_B93SO3A

K93501A
K93502A
K93503A
K93504A
K93504C
K93S05A
K93S06A
K93S07A
K93SO8A
K93510A
K93510C
K93511A
K93513A
K93514
K93516A
K93520A
XBlank
938F04
938F06
F3BFO7
938F08
FIKF
93KFO3
93KFO5

_93KFO6
B93MO1A

BY3MO2A
KI3MO1A
KI3MOZA
K93MO3A
K93MO06A
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CONTAMIMANT CONCENTRATIONS (Cont.)

Sample Matrix

Sediments
Sediments
_Sediments
Sediments
Sediments
Sadiments
Sediments
Sadiments
Sediments
Sediments
Sediments
Sediments
Sediments
Sediments
Sadiments
Sediments
Sediments
Sediments
Sediments
Sediments
Whole Body
wWhole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
whole Body
whole Bogy
Whole Body
Whole Body

Resul

t

{ppm Dry Ht.)

P L T

pPetection Limit
(ppm Dry Wt.)

a 0 o ow aw .._.u_l—ﬁ-n....a-l-&—n.—n.—-—n-l-h.—hl_n_n-.n

W L L LAl i W

o
[T

w3

Result
(ppm Wet Wt.)

07
< :08
< 0%
« .07

.2
.08
3.2
.18
.1
< .05

Detection Limit
(ppn Wet Wt.)

05
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" CONTAMINANY CONCENTRATIONS {Cont.)

Sample Result Detection Limit Result Detection Limit
Analyte Number Sample Matrix (ppm Dry Wt.)} (ppm Dry Wt.) . (ppm Wet Yt.) {ppm Wet Wt.)
Zn BY3S01A Sediments &9 1 53 .8
B935024 Sediments ) 1 39 - 5
B93503A Sediments a7 1 &5 .3
TKIISOIA  Sediments 1220 i 137 .
. K935024 Sediments 855 1] 567 4
K93503 Sediments T3 +5. 5z 542131 237 .
K93S04A Sediments 490~ sa- 12 1 211 4
K93s04C Sediments 399077 1 162 -4
K93s05A Sediments 435 1 187 .4
K93506A Sediments - 509 .9 286 .3
K93S07A Sediments 254 1 m -
K93508A Sediments 193 1 130 T
K93S10A Sediments 1297 T 1 7.3 b
K93510C Sediments 13- ° .9 .7 N}
KY3S11A Sediments 178 .9 105 5
K935134 Sediments 212 9 140 b
K93514 Sediments - 513 1 225 A
K93S16A Sediments - 75 1 &b .6
K93520A Sediments 3 1 147 .4
. KBlank Sediments U - - T SR, - S, S
93BF04 Whole Body 56.1 .2 11.9 04
93BFO0S Whole Body 46.6 .2 10.5 04
93BFO07 Whole Body 57.6 .2 12.8 .04
93BFO8 Whole Body 56.5 _ 2 12 .04
FIKET Whole Body 50.6 2 13.5 .05
93KFO3 Whole Body 42.4 .2 12.9 -0&
Y3KFOS Whole Body 58.3 .2 14.4 .05
93KFO6 Whole Body 58.8 .2 B _ 1. . .04
293M01A Whole Body 9.3 2 17.7 04
_ BI3MO2A Whole Body 78.7 .2 15.3 .06
KS3MO0TA  whole Body 5 .2 k1 .03
K93M02A whole Bady 160 2 25.7 .03
K93MG3A Whole Body 192 .2 35.2 .04
K93N0LA Whole Body 222 .2 39.4 .04
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. Analyte

As

cr
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PROCEDURAL BLANKS

Lab Sample Numbe
4010452
4010471
4010484
4010494

4010452
4010471
4010484
4010494

4010452
4010471
4010484
4010494

4010452
4010471
4010484
4010494

4010452
4010471
4010434
4010494

4010452
4010471
4010484
4010494

4010452
4010471
4010434
4010494

D-23
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.05
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PROCEDURAL BLANKS (Cont.)

Analyte Lab Sample Number Result Total UG
Cu 4010452 < .5
4010471 < .5
4010484 .1
4010494 < .1
: Fe 4010452 <2
4010471 <2
4010404 < .5
4010494 < .5
g 4010452 < .003
4010471 < .003
4010484 < 004
4010494 .004
Mg 4010452 < .3
4010471 < .3
4010484 < 06
4010494 < .06
Mn 4010452 < .5
4010471 < .5
4010484 < .1
4010494 < .1
Ma 4010452 <2
4010471 <2
4010484 < .5 -
4010494 < .5
Ni 4010452 < 4
4010471 < &
4010484 < 05
4010494 < .05
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PROCEDURAL BLANKS {Cont.)

Anmalyte Lab Sample Humber Result Total UG

Pb 4010452 < 10
4010471 < 10

4010484 < .2

4010494 .3

‘ se 4010452 < .07
4010471 < 09

4010484 < .07

4010494 < .09

sr 4010452 < .2
4010471 < 2

4010484 < .05

4010454 < 05

¥ 4010452 < 8
4010471 < .8

4010484 « 2

4010494 < .2

n 4010452 < .5
4010471 « 5

4010484 2

4010494 <« .1
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DUPLICATES
Sample Initial Result Duplicate Result Relative X
Analyte Number Sample Matrix (ppm / X {ppm / x; Average bifference
X Moisture B93S02A Sediments 50.8 % 50.9 % 50.85 0.2
K93504A Sediments 57 % 58,5 % 57.75 2.6
K93S11A Sediments 41,2 X 41.4 %X 41.3 0.438
93BF04 whole Body m.e % 77.6 % Tr.6 1]
' BY3IMOZA Whole Body 805 % a2z % 80.85 0.87
Al 935014 Sediments 13700 DOry 12700 Dry 13200 7.58
K93805A Sediments 12700 Dry 15000 Ory 13850 16.61
K93514 Sediments 11100 Dry 11000 Dry 11050 0.9
Y38F08 whole Body 39 Dry 34 Dry 34.5 13.7
KIMO2A Whole Body 80 Dry 90 Dry 85 11.76
As K93501A Sediments 257 Ory 320 Dry 288.5 21.84
K93S05A Sediments 89.1 Dry 97.6 Ory 93.35 9.1
K93514 Sediments 190 Dry 100 Dry 100 ]
$38F08 whole Body 2.6 Dry 2.7 Dry 2.65 .77
KIIMO2A Whole Body 11 Dry 10 pry 10.5 9.52
B 935014 Sediments 30 Dry 20 Ory 25 40
K93505A Sediments 38 Dry 37 Dry 37.5 2.67
k93514 Sediments 43 Dry 43 Dry 45.5 10.99¢
F38F08 Whole Body <2 Dry <2 Dbry 1 0
K93M02A Whole Body 21 Ory 21 Ory 21 ]
Ba K93501A Sediments 126 Dry 130 Dry 128 3.12
K93505A Sediments 71.2 Dry 8% Dry 80.1 22.22
K93s14 Sediments 58.5 bry 57.3 Ory 57.9 2.07
938F08 Whole Body .58 Dry S Dry 0.54 14.81
K9IMO2A Whole Body 1.1 Dry 1 Dry 1.05 .52
Be K93S01A Sediments < .5 Dry < .5 Dry 0.25 0
K93S05A Sediments <« .5 Ory < .5 Dry 0.25 0
K93S14 Sediments < .5 Dry < .5 Dry 0.25 0
93BFO8 Whole Body < .01 Dry < .01 Dry 0.005 0
.
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DUPLICATES (Cont.)

Sample Initial Result buplicate Result . - Relative %

Analyte Humber Sample Matrix Cppm /%) {ppm /XD Average . Difference

Be K9IM02A whole Body 02 Dry < .01 Dry 0.0125 120
Cd K93s01A Sediments 3.3 Dry 5 Dry 4,15 40,96
. K93505A  Sediments 2 Dry 2 Dry 2 0

K93514 Sediments £ Dry 2 bdry - [}

93BFOR Whole Body .1 bry 09t Dry 0.0955 9.42

K9IHA2A Whole Body &8 Dry 6.17 Dbry 6.385 6.73

cr k93501a Sediments 410 Dry 320 Ory 3565 2h.66
K93S054 Sediments 4B Dry 45 Dry 48,5 6.45

93514 Sediments 38 Ory 36 Dry 7 S.41

918F08 Whole Body .3 Ory .34 Dry 0.32 12.5

K93IMO2A Whole Body 1.6 Dry .85 Dry 1.225 61.22

Cu K93801A Sediments 1320 Dry 1310 Dry 1315 0.7
k935054 Sediments &07 ory 568 Dry 588 6.46

Ke3514 Sediments 722 Ory 470 Dry 596 42.28

93BF0B Whole Body 3.1 Dry 3l Ory : 3.05 3.28

K93ngea Whola Body 20.1 oOry 20.6 Dry 20.3% 2.44

Fe K93501A Sediments 47000 Dry 44000 Ory 45500 §.5%
K93505A Sediments 27700 Dry 31600 Dry 29650 13.15

k93814 Sediments 35800 Ory 36700 Ory 38250 2.468

938F08 Whole Body 135 Dry 185 Ory 136G 7.69

xy3mo2a Whole Body 488 Dry 330 Dry 399 34.5%

Grain Size-Clay X9350%A Sediments 4.7 % 4.5 % 4.6 4,35
KF3S05A Sediments 12.7 % 0.6 % 11.65 18.03

X93516A Sediments 5.9 % 6.4 % 6.15 8.13

Grain Size-Sand  K93S01A Sediments 85.5 % 85.8 % 85,15 1.5%
K93505A Sediments 62.7 % 6.2 % 63.45 2.36

K93516A Sediments 8.8 % 8.4 % BS.6 0.46

Grain Size-Silt K93501A Sediments 9.8 % 8.7 % 9.25 11.89
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DUPLICATES (Cont.)
Sample Initial Result Duplicate Result Relative %
Analyte Number Sample Matrix {ppm / X) (ppm / X) Average Difference
Grain Size-Silt K93505A Sediments 2.6 % 25.2 % 24.9 2.41
K¥3S518A Sediments 7.3 % 7.2 % 7.25 1.38
Hg K¥3501A Sediments 26 Dry 27 Dry 0.255 3.77
, K93505A Sediments 957 Ory 711 Dry 0.834 29.5
Ky3s14 Sediments 695 Dpry .742 Dry 0.7185 6.54
938F08 Whole Body .03% Dry .037 pry 0.038 5.26
KY3M02A Whole Body 05 obry .047 Dry 0.0485 6.19
Mg K93s01A Sediments 20400 Dry 17100 DOry 18750 17.6
k935054 Sadiments 10000 Dry 11100 ory 10550 10.43
k93514 Sediments 9110 Dry 9160 Ory 9135 0.55
936F08 Whole Body 1460 Ory 1430 Dry 1445 2.08
KYIM02A Whole Body 3100 ory 3200 Dry 3150 3.17
Mn K93s01A Sediments 654 Dry 592 oDry 623 9.95
K93505A Sediments 35 Dry 342 Dry 343.5 10.77
k93814 Sediments 274 Dry 271 pry a7r2.5 1.1
938F08 Whole Body 5.5 Dry 5.2 Dry 5.35 5.61
KP3M02A Whole Body ¢ Dry 8.4 Dry a.7 6.9
Mo K93501A Sediments 10 Dry 10 Dry 10 0
k935054 Sediments 10 bry 10 Dry 10 1]
k93514 Sediments 9 Dry ¢ Dry 9 0
936FO8 Whole Body <1 Dry < .¢ Dry 0.47% 10.53
KS3M02A Whole Body 1 Dry <1 Dry 0.75 56,47
o
Ni K¥3s01A Sediments 130 Dry 100 Dry 115 26.09
K93505A Sediments 20 Dry 20 Dry 20 0
k93514 Sediments 10 ory 10 Dry 10 0
93BFQ8 Whaole Body & Dry .1 DPry 0.15 86,67
K93M02A Whole Body 1.2 Dry 1.1 bry 1.15 .7
Pb k935014 Sediments 660 Dry 680 Dry 670 2.%%
K93505A Sediments 610 Dbry 670 bry 640 2.37
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DUPLICATES (Cont.)

Sample Initial Result Duplicate Result Relative %
Analyte Kumber Sample Matrix {pom / X} (ppm / X} Average Difference
Pb X93514 Sediments 1500 bry 780 Dry 1140 83.16
93BF08 Whole Body < .4 Dry 5 Dry 0.35 85.7
‘ K93Mo2a Whole Body 5.9 Dry 6 Dry 5.95 1.68
Se K73501A Sediments .45 Dry 79 Dry 0.62 54.84
K93505A Sediments .74 Dry 93 Dry 0.835 22,75
X93s14 Sediments .76 Dry 75 Dry 0.755 1.32
938FO8 whole Body 1.6 bry 1.7 Dry 1.65 4.06
K9EM02A Whole Body 3.4 Pry 3.3 Dry 3.35 2.99
sr K93501A Sediments 99.2 Ory 95.4 Dry 97.3 N
K93S05A Segdiments 88.5 ODry 106 Ory 946.25% 16.1
k93514 Sediments 175 Dry 173 Ory 174 1.15
93BF08 Whole Body 55.8 Dry &) Dry 57.9 7.25
KY3M02A Whole Body 81.8 Ory &67.9 Ory 74.35 18.57
Tot. Organic Carbon

K93S01A Sediments 1.5 % 1.7 % 1.4 12.5
KF3505A Sediments 2.8 % 2.3 % 2.55% 19.81
K93514 Sediments 4.2 % 3.7 % 3.5 12.86
v K93S801A Sediments &1 Dry 62 Dry 61.5 1.43
K93505A Sediments 58 Dry 45 DOry &1.5 11.38

K93514 Sediments 57 Ory 57 Ory 57
Y38F08 Whola Body 4 Dry < 3 Dry 0.27% 90.91
X93M02A Whole Body 1.1 Dry 1 Dry 1.0% -7
In K93501A Sediments 1260 Dry 1080 Ory 1170 15.38
K93505A Sediments 435 Dry 862 Dry 548.5 61,39
K93514 Sediments 513 bry 556 Dry 534.5 8.04
93BF08 whale Body 56.5 Ory 53.7 Dry 55.1 5.08
K93M02A Whale Body 160 Dry 165 Dry 162.5 3.08
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REFERENCE MATERIALS

* Certified 9%
Lab Sample Reference Confidence Result Percent
Analyte  Number S.R.M. ID S.R.M. Name Value (ppm / X) Interval (ppm / %) Recovery
Al 4010487  NIST 1566a Oyster Tissue 202.5 Dry 12.5 120 Dry 59.26
4010499  NIST 15668a Oyster Tissue 202.5 bry 12.5 120 Dry 59.26
4010456  NIST 2704 Buffalo River Sediment &1100 Ory 1600 16300 Dry 26.68
4010474  NIST 2704 Buffalo River Sediment 61100 Dry 1600 12100 bry 19.3
As 4010487  NIST 1586a Oyster Tissue 14 Dry 1.2 14 Dry 100
4010499  NIST 1566a Oyster Tissue 14 Dry 1.2 14 Dry 100
4010456  NIST 2704 Suffalo River Sediment 23.4 Dry .8 18.3 Ory 78.21
4010474  NIST 2704 Buffalo River Sediment 23.4 Ory .8 18 Ory 76.92
|4 4010487  NIST 1546a 7.6 Dry
4010499  KIST 1566a 7.3 Dry
4010456 NIST 2704 10 Dry
4010474  MIST 2704 < 10 Dry
Ba 4010487  NIST 15662 : 1.8 Dry
4010499  NIST 1566a 1.7 bry
4010456  NIST 2704 Buffalo River Sediment 414 Dry 12 98 Dry 23.67
4010474 NIST 2704 Suffalo River Sediment 414 Dry 12 90.2 Dry 21.79
Be 4010487  NIST 1546a .03 bry
4010499  NIST 15668 02 bry
4010456  NIST 2704 .8 Ory
4010474  NIST 2704 . .7 Dry
cd 4010487 NIST 1566a Oyster Tissue 4.15 Dry .38 3.88 Dry 93.49
4010499  NIST 1566a Oyster Tissue 4.15 Dry .38 3.5 Dry 84 .34
4010456  NIST 2704 Buffalo River Sediment 3.45 bry .22 4.3 Dry 124.64
4010474  NIST 2704 Buffalo River Sediment 3.45 Dry .22 4.2 Dry 121.74
cr 40106487  NIST 1568a Oyster Tissue 1.43 Dry S 1.3 Dry %0.91

* Only certified analytes list a confidence interval - all others are considered reference values.
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REFERENCE MATERIALS (Cont.)

* Certified 95% .
Lab Sample Reference Confidence Result Percent
Analyte  Number S.R.M. ID S.R.M. Name Value (ppm / X) Interval {ppm / %) Recovery
cr 4010499  NIST 1566a Oyster Tissue 1.43 Dry A 1.3 Dry 20.91
4010456  NIST 2704 Buffalo River Sediment 135 Dry 5 75 Dry 56.3
4010474 NIST 2704 Buffalo River Sediment 135 Dry 5 _ &7 ory 64,44
Cu 4010487  NIST 1566a Oyster Tisgue 65.3 Dry 4.3 43 Dry 95.02
4010499  MIST 15688 Oyster Tigsue 66.3 Dry 4.3 58.5 Dry 88.24
4010456  MIST 2704 Buffalo River Sediment 98.6 Dry 5 92 Dry 293.31
4010474  NIST 2704 Buffalo River Sediment $8.6 Dry 5 96.3 Dry. 97.67
Fe 4010487  NIST 1566a Dyster Tissue 539 Dry 15 434 Dry 89.8
4010499  NIST 1566a Oyster Tissue 539 Dry 15 © 498 Dry $2.39
4010456 NIST 2704 Buffalo River Sediment 41100 pry 1000 33300 Dry 81.02
4010474  NIST 2704 Buffalo River Sediment 41100 Dry 1000 32500 Dry 79.08
Grain Size-Clay
4010466 ETSR SCL-7 Clay 338 % 1.4 37.4 % 110,65
4010480 ETSR SCL-7 Clay 33.8% 1.4 36.5 % 107.5%
Grain Size-Sand
40104656  ETSR SCL-7 $and LT ] 1.6 M6 % 100.87
4010480 ETSR SCL-7 Sand 3.3 % 1.6 3.7% 98,25
Grain Size-silt
4010454 ETSR SCL-7 silt N9 % 2.2 8% 87.77
4010480 ETSR SCL-7 silt .9 % 2.2 9.8 % 93.42
Hg 4010487  NIST 1568a Oyster Tissue L0642 Ory 0067 .052 pry 81
4010499  NIST 1566a Oyster Tisgue .0642 Dry 0087 .08 Dry 93.44
4010456  NIST 2704 Buffalo River Sediment 1.44 Dry 07 1.3 ory 90.28
4010474  NIST 2704 Buffalo River Sediment 1.44 Dry 07 1.4 Dry 97.22
Mg 4010487 NIST 1546a Oyster Tissue 1180 Dry 170 10580 Dry 89.83

* Only certified analytes list a confidence interval - all others are considered reference values,
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Lab Name: ETSR
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REFERENCE MATERIALS (Cont.)

--------------

Gyster Tissue
Buffalo River
Buffato River

Oyster Tissue
Oyster Tissue
Buffalo River
Suffalo River

Oyster Tissue
Oyster Tissue
Suffalo River
Buffalo River

Oyster Tissue
Oyster Tissue
Buffalo River
Buffelo River

Oyster Tissue
Oyster Tissue
Buffalo River
Buffalo River

Oyster Tissue
Oyster Tisgue
Buffalo River

* Certified
Reference
Name Value (ppm / %)
1180 pry
Sediment 12000 Dry
Sediment 12000 Dry
12.3 Dry
12.3 bry
Sediment 555 Dry
Sediment 555 Ory
2.25 Dry
2.25 Dry
Sediment 44,1 Ory
Sediment 44,1 Dry
371 Dry
371 Ory
Sediment 161 bry
Sediment 161 Dry
2.21 bry
2.21 Dry
Sediment 1.1 Dry
Sediment 1.1 Dry
11.1 bry
11.1 Ory
Sediment 130 Dry

95%
Confidence
Interval
170
200
200

1.5
1.5
19
19

Purchase Order: B4055-4-0845
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333 2232

- — A A A A
L
-i;wo!a
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10.1 Dry
16 pry
52.5 Dry

* Only certified analytes 1ist a confidence interval - all others are considered reference values.
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188.48
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100
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90.99
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40.38
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" REFERENCE MATERIALS (Cont.}

* Certified 5%

Lab Sample Reference Confidence Result Percent
analyte  Number S.R.M. TD S.R.M. Name Value {ppm / X) Interval (ppm £ X) Recovery
Sr 4010476 WIST 2704 Buffalo River Sediment 130 ory 37 bry 28.46
Tot. Organic Carbon

4010460 .  ERASLDIDEM 0032 X

K010477  ERASA01DEM 003 %

v 4010487  NIST 1566a Oyster Tissye &.68 Dry .15 4.7 Dry 100.43
K010499  NHIST 1546 Dyster Tissue 4.68 Dry .15 4.7 Dry 100.43
4010458  NIST 2704 Buffalo River Sediment 95 bry & 34 Dry 35.79

4010474  NIST 2704 Buffalo River Sediment 95 Dry 4 27 ory 28,462
n 4010487  NIST 1566a Oyste~ Tissue 830 Dry 57 205 Dry 96.99

4010499  NIST 1566a Oystar Tissue 830 bry 57 %6 Dry 5.9

010456  NIST 2704 Bufialo River Sediment 438 Dry 12 416 Dry %4 .98

4010474  NIST 2704 Buffaio River Sediment 438 Dry 12 422 Dry 96.35

" Only certified analytes list a confidence interval - all others are considered reference values.
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td

Sample

Number
K93502A
K93506A
K935164
93KFO3
K9IMO4LA

KF3502A
K3S06A
K93516A
93KF03
K93M04A

K93502A
K93S06A
X93516A
93KF03

KP3MO4A

KY3502A
K93506A
K938164
93IKFO3
KI3M04A

KI3S024
K93S06A
K93516A
93KFO3
K93MOLA

X93502A
K¥3S08A

Lab Name: ETSR

Sample Matrix

...................

Sediments
Sediments

Whole Body
Whole Body

Sediments
Sediments
Sediments
Whole Body
Whole Body

Sediments
Sediments
Sediments
Whole Body
Whole Body

Sediments
Sediments
Sediments
Whole Body
whole Body

Sediments
Sediments
Sediments
Whole Body
Whole Rody

Sediments
Sediments

26-May-94

SPIKE RECOVERIES

Spike Level

{ppm 7 X)

193.4236
193.0502

9.9206
9.8425
9.8039
9.7656
9.4339

26.5251
98.6193
98.0392
96.7118
96.5251

19.305
19.723%
19.46078

4.8356

4.8263

9.6525
9.8519
9.8039
4.8356
4.9702

9’6525
9.8519

Dry
Dry

Purchase Order: B4055-4-0845

Amount Recovered
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* For a spike to be a valid measure of method agcuracy, this ratic must be higher than 1.0.
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Percent
Recovery

201.6
406.4
111.18
100.35
102.76

32.88
81.12
79.56
8.7
93.24

62.156
130.84
85.7
8r.68
93.24

102.56
101.4
102
97.2

" 108.04

103.6
111.54



Catalog: 7040020

cr

Cu

Fe

* For a spike to be a valid measure of method accuracy,

K93502a
KPIS0EA
K93s144
93KFO3

KFIMO4A

K93S024
K93S05A
K93516A
93KF03

K93M04A

K93502A
K93S06A
K93518A
$3KF03
KF3MO4A

K93502a
KP3506A
K93816a
9IKFO3
K93MO4A

Lab Mame: ETSR

Sample Matrix

Whole Body
Whole Body

Sediments
Sediments
Sediments
Whole Body
Whole Body

Sediments
Sediments
Sediments
Whals Sody
Whole dody

Sediments
Sediments
Sediments
Whole Body
whole Body

Sediments
Sediments
Sediments
Whole Body
Whole Body

Sediments
Sediments
Sediments
Whole Body
Whole Body

26-May-94

$PIKE RECOVERIES (Cont.)

Spike Level

(ppm / X)

48,3559
49.7018

96.5251
98.6193
98.0392
D.8712
9.6525

9652.508
9861.934
9803.922
483.5591
482.6255

Hoe
598
9978
496
97T

3861.004
3964.773
3921.569
967.1179

965.251

Purchase Order: 84055-4-0845

Amount Recovered
(ppm /7 %)

48.3 Dry
50.2 Dry

202 Ory
106 Ory
118 Dry
8.9 Dry
9.3 Ory

8900 Dry
14300 Dry
9300 Dry
422 Dry
418 Dry

0.89 Dry
0.%83 Dry
0.916 ory
0.526 Dry
0.51 ory

4200 Ory
4790 Dry
3990 Dry
860 Dry
1020 ory

this ratioc must be higher than 1.0.

* Spike /
Background

9.8
6447
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0.9
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Percent
Recovery

106.05
102.47

108.78
121.43
101.74

28,92
105,67
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Mo

Pb

Se

sr

K935024
K73506A
K93516A
93KF03

KF3MO4A

K935024
K93506A
X93516A
S3KFO3

K9IMO4A

K93502A
K93506A

Lab Name: ETSR

Sample Matrix

....... tmmmn -

Sediments
Sediments
Sediments
Whole Body
Whole Body

Sediments
Sediments
Sediments
Whole Body
Whole Body

Sediments
Sediments
Sediments
Whole Body
Whole Body

Sediments
Sediments
Sediments
Whole Body
Whole Body

Sediments
Sediments
Sediments
Whole Body
Whole Body

Sediments
Sediments

26-Way-94

SPIKE RECOVERIES {(Cont.}

Spike Level
pem /X

1

930.502

1972.387
1960.784

19.3424
19.305

4B.2625
49.3097
49.0196
48.3559
48.2625

96.5251

98.6193
$8.0392
48.3559
49.7018

95.0502

197.2387
196.0784

96.7118
99.4036

9.6525
9.8619
9.58039
9.6712
9.9404

48.2625
49.3097

----------- P Y Y s

Purchase Order: 84055-4-0845

Amotnt Recovered

.(ppm / %)

* For & spike to be a valid measure of method accuracy, this ratio must be higher than 1.0.

* Spike /
Background

----------

3.1

0.26

Page: 35

Percent
Recovery

101,13
102.81

85.78
77.06
89.76
8,.7%
92.57

105.67
143.99
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SPIKE RECOVERIES {Cont.)

Sample Spike Level Amount Recovered * Spike / Percent

Analyte Number Sample Matrix (ppm / X} {ppm / %) Background Recovery

sr K93516A Sediments 49.0196 Dry 47.1 Dry 0.79 96.08
Q3KFO3 Whole Body 4,.8356 Dry 5 Dry 0.05 103.4

KVIMO04A whole Body 4.8263 Dry 7.9 Dry 0.19 163.69

Tot. Organic: Carbon  K93503A Sediments 49261.08 % 5.7 % g122.42 o.M
K93506a Sediments 48780.49 X 5.3 % 25673.94 0.01

K93516A Sediments 33112.58 X 3.6 % 22075.05 6.0

v K93502A Sediments 48.2625 Dry 58 Dry D.93 120.18
K93506A Sediments 49.3097 Dry 50 Dry 1.1 101.4

K93516A Sediments 49.0196 Ory 48 Dry 1.4 97.92

93KFO3 Whole Body 9.6712 Ury 8.9 Ory 32.26 92.03

K92M04LA Whole Body 9.6525 Ory 9.4 Dry 32.17 97.38

in K93502A Sediments 386.1003 Ory 325 Dry 0.43 84.18
K93508A Sediments 394.4773 Dry 374 Dry 0.78 94.81

K93514A Sediments 392.157 Dry 390 Dry 5.23 99,45

S3KFO3 Whole Body 193.42356 Dry 178.6 Dry 4.56 92.34

K93M04A whole Body 193.0502 Ory 188 Ory a.87 97.38

* For a spike ta ba a valid meagure of method accuracy, this ratico must be higher than 1.0.




Appendix E.

Detection Limits For Elements (ppm) In Metales Analyses.

Element Sediment Tissue

Al
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B
Ba
Be
cd
Cr
Cu
Fe
Hg
Mg
Mn
Mo
Ni
2] o
Se
Sr
v
Zn

L

.08 - 2.0

b

I
=
[}

NWORBRWOUNHOWNROOO

W
[V X e ]

.005

1
(]

.03

OHOCOMN-INOSOoOUNCoCRNOoo owoR
. m|_.o . . P
]
o
[ )
0
]
O .
b

w
1
|
L]
O0O0COoOO0O0000D0OODOONO LW




