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Characterization of Sediments at Yaquina Bay & Harbor
Abstract

Sediments from Yaquina Bay, especially in marina/dock areas, were sampled and
analyzed to extend our knowledge of their physical and chemical characteristics. Marina/dock
sediments were fine grained material higher in percent fines, volatile solids and TOC than
channel sediments. They also showed a higher contaminant load of metals, PAHs, phenols, TBT
and AVS . No pesticides or PCBs were detected in any sample. Concentrations of dioxin/furans
were also measured.

Introduction

1. In March 1990 EPA, Region 10, Seattle contracted with the U. S. Army Corp of
Engineers (USACE), Portland District to sample sediments from Yaquina Bay and have them
analyzed for amounts of dioxin/furans, heavy metals, pesticides, total organic carbon (TOC),
tributyltin and other semivolatiles from the priority pollutant list. Samples were taken by box
core on the 4th and 5th of April 1990 between River Mile (RM) 1.0 and 5.2. The following is a
report of the results.

Background
2. Yaquina Bay is the fifth largest estuary in Oregon. The estuary is 6.7 miles long and has

a surface area at high water of 4,233 acres. At low tide there are about 1,751 acres of
tidelands. The bay is fed by the Yaquina River and its tributaries which drain an area of 253
square miles (1). River flows are estimated to be 1,078 cfs during normal conditions. The
diurnal tidal range in the estuary is 7.9 feet with an extreme of 11.5 feet. Tidal influences
extend up through the estuary to Yaquina River mile 26.

3. Annually, about 30,000 to 50,000 tons of sediment is deposited in the estuary by the
Yaquina River and its tributaries. Some littoral drift enters the estuary causing shoaling in the
entrance bar (2).

4. The bay and estuary supports a diversity of organisms and is a rich habitat containing
extensive eelgrass beds, hardshell and softshell clam habitats, commercial oyster rearing,
herring spawning and dungeness crab nursery areas. All of these border the navigation channel
that passes through the estuary.

5. The main commercial activities around Yaquina Bay include commercial and sport
fisheries, fish and wood processing plants. The city of Toledo is a hub for the wood processing
industry for the entire mid-coast basin (2).

6. Much of what is known about Yaquina Bay sediments comes from studies of the Federal
navigation channel. Generally, Federal navigation channel sediments are relatively free of
contaminants (USACE, Portland District 1980 and 86). The extent and nature of contamination
of sediments outside the navigation channel along the edges of the estuary or in local marinas has
not been extensively studied. To partially characterize these sediments, EPA, Region 10 and



USACE, Portland District chose sites around the estuary, in marinas, near slough outlets, near a
deep draft ship-loading facility and in backwater areas, where fine grained sediment would be
expected to accumulate, to sample and test for possible chemical contamination. Data from
Federal Navigation Project samples, which were taken at the same time, are included in this
report to assist in the comparison of the physical and chemical characteristics of sandy channel
vs fine gained, non-channel sediments.

Methods

7. Samples were taken with a modified 0.096 square meter Gray-O'Hare box corer at 24
stations around Yaquina Bay and estuary (figures 1-3). The 24 stations were sampled as
follows: four samples were taken inside the South Beach Marina located near the Marine Science
Center, four were taken at the Newport Docks located on the north side of the harbor, and six
other stations were sampled at various places along the side of the bay from RM 2.5 to just
downstream of the River Bend Marina, near the outlet to Parker Slough (RM 5.2). These
fourteen samples represented sediment from fine-grained areas. Finally, ten samples,
representing coarser, sandy material, were taken from within the Federal Navigation Project
between the outlet at the ocean and the turning basin at RM 2.4 in Yaquina Bay.

8. Physical analysis was performed on all of the 24 samples. Samples were placed in
plastic baggies and taken to CENPD Materials Lab in Troutdale, Oregon where grain size
distribution and volatile solids were determined.

9. Twelve of the 24 samples were subjected to chemical analysis. Samples for chemical
analysis were taken and handled according to methods suggested in a manual developed by EPA
and the Corps of Engineers titled, Ecological Evaluation of Proposed Discharge of Dredged
Material in Ocean Waters - the "Green Book™ (3). Using acid rinsed stainless steel spatulas,
the sediment samples were placed in 250 m! I-Chem jars topped with teflon lined lids. These
samples were cold stored and shipped to Battelle Marine Sciences Laboratory in Sequim,
Washington for chemical analysis. Using EPA methods the concentrations of the following
chemicals were determined: 15 congeners of dioxin/furans, Polyaromatic hydrocarbons
(PAHs), phenols, other semivolatiles from the priority pollutant list, pesticides/PCBs, heavy
metals, acid volatile sulfide (AVS), total organic carbon (TOC) and tributyltin (TBT, by an in-
house Battelle method).

R Its/di ion

10.  The raw data from the physical and chemical analyses of the sediment samples is
presented in the enclosed appendix. For the sake of brevity, raw data sample labels in the
appendix have been given shorter labels in the text of this report. For instance, sample YQ-EPA-
10 has been shortened to EPA-10 and YQ-BC-9 shortened to BC-9.

Physical
11.  The results of the physical analysis of the sediment samples are shown in Table 1. For

comparison, the samples were organized into two groups based on location, percent fines and
volatile solids content. These two groups generally sorted out into marina/dock and



channel/slough outlet areas.

12. The mean percent fines was 38.6 percent at Marina/Dock locations and 5.1 percent in
the Channel/Slough Outlet locations. The highest percent fines was found in sediment at station
EPA-9 in a V-shaped backwater area upstream from Newport International Terminal. A nearby
sample, BC-9, from the federal project turning basin was also high in fines.

13. The marina/dock areas, on the average, contained very fine sand (mean grain size 0.104
mm), whereas, the channel/slough outlets contained fine sand with an average grain size of
0.211 mm.

14. The volatile solids content of the marina/dock areas ( 6.5%) averaged about 5 times
higher than that of Channel/Slough Outlets (1.3%). The percent volatile solids is a rough
measure of the organic content of the sediment samples. Contaminants, such as trace metals and
hydrophobic organic chemicals, can accumulate in the organic fraction.

Chemical

15.  For ease of viewing, the raw data from the appendix were condensed and presented in
Tables 1 through 5. The metals and organics concentrations of the samples are shown in Tables 2
and 4 respectively. Table 3 compares metals concentrations between marina/dock and
channel/slough outlet areas. Table 5 presents dioxin/furans results.

Heavy metal

16. The concentration of every heavy metal in marina/Dock sediments is roughly twice that
of Channel/Slough Outlet sediments (Table 3). This is probably because high fines/organics
sediments tend to accumulate metals. Festul (4) reported the average metals concentrations for
Oregon estuaries. For comparison, these values are also shown in Table 3. Channel/slough
outlet samples were generally lower in metals concentrations than the average for Oregon
estuaries. In marina/dock sediments only arsenic and chromium were higher than the Oregon
average. When the marina/dock and channel/slough outlet samples are combined, the mean
concentrations of arsenic and chromium exceed the Oregon estuaries average, while cadmium,
copper, lead, nickel and zinc are lower than the average. The combined average concentration of
arsenic was about twice that of the Oregon average. Arsenic compounds are used in pigments,
anti-fouling paints and for sludge control in lubricating oils, all of which may be present in the
local environment. The combined average concentration of chromium barely exceeded the
Oregon average. The higher than average chromium could be related to the "scavaging” effects of
high fines/organics material, the high amount of chromium predicted to be in local crustal
rocks (4) and the increased salinity of estuarine water (5). The adsorption of chromium to
sediments is salinity dependent, being greater at salinities of 0.1 to 1.0 parts per thousand
(salinity of fresh water is <0.5 parts per thousand).

IBT

17.  The concentration of TBT, an anti-fouling agent in marine paints, was highest in the high
fines sediment from South Beach Marina where one sample showed a concentration of 278 ppb



(Table 2). There was a wide variation in TBT concentrations - from 3.0 to 278 ppb. The
"patchiness” of TBT concentrations in South Beach Marina sediment may be caused by local paint
spills or paint chips sloughing off of painted surfaces.

Acid volatil Ifi

18.  The highest AVS values were measured in high fines sediment from the South Beach
Marina (70.32 uM/g), Newport Docks (12.25 uM/G) and the ship loading facility at RM 2.4
(13.27 uM/g) (Table 2). There is some evidence AVS might help protect the environment from
the toxic effects of heavy metals (5). These sulfides may represent the potential ability of the
sediment to "bind-up" heavy metals since the sulfur atoms in the sulfides can combine with
metal atoms and render them insoluble. The source of AVS is decomposing organic matter in
sediment. The high organic content of sediments at these locations is predictive of increased
AVS.

19. In summary, there seems to be a trend towards increased metals concentrations in
Yaquina Bay marina/dock sediments, high in fines, relative to channel/slough outlet sediments,
low in fines, but the average heavy metal concentrations do not exceed the average for all of
Oregon's estuaries. TBT and AVS are also higher in marina/dock locations vs channelslough
outlets.

T0C

20. The TOC content of the sediment varied widely with a low of 0.31 percent at RM 4.0,
near mid channel, to 6.62 percent from sediment inside the South Beach Marina (Table 4).
Generally the values were higher near high fines, marina/dock locations with an average of
2.51 % while low fines, channel/slough outlet samples averaged 0.72 % (see figure 1 and
table 4).

Pesticides/PCB

21. Pesticides and PCBs were undetected in the sediment samples (Table 4). Studies in
1980 and 1986 by USACE of sediments in Yaquina River showed similar results (2).

PAHs

22. PAHs were detected in four of the twelve sediment samples taken (Table 4). The total
concentration of PAHs in these samples ranged from 268 to 560 ppb. The detected PAHs were
limited to four chemicals - phenanthrene, fluoranthrene, pyrene and chrysene. Fluoranthrene
(130-270 ppb), pyrene (94-170 ppb) and chrysene (44-120 ppb) were detected in four of
the five sediment samples taken from South Beach Marina, Newport Docks and Newport
International Terminal (NIT). Phenanthrene was detected in a sample from the Newport Docks
(76 ppb) and NIT (130 ppb). Chrysene is the only one of the four that is carcinogenic. PAHs
are ubiquitous in the environment: around 43,000 metric tons are discharged into the
atmosphere while 230,000 tons enter aquatic environments (8). Major sources of PAHs to the
aquatic environment are domestic and industrial sewage effluents, surface runoff, atmospheric
deposition and petroleum spillage.



Qther semivolatiles

23.  Bis(2-ethylhexyl)phthalate was detected in six of the ten sediment samples taken,
ranging in concentration from 77 to 750 ppb (Table 4). The highest concentrations were found
in the South Beach Marina (340-750 ppb). This substance is a common constituent of plastics.
It is used as a plasticizer to make plastic flexible and is also used in vacuum pumps. its
probable source is plastic debris lost or thrown over board from boats using the marinas (6).

24. Phenol (83-480 ppb) and 4-methylphenol (140-170 ppb) were detected in the South
Beach Marina, Newport Dock and Newport International Terminal samples. Neither phenol was
detected between RM 2.4 and 5.1 upriver from these stations. Phenol and 4-methylphenol, one
of the creosols, are associated with the wood products industry. Both are used as disinfectants.
Phenols occur naturally in bark and are associated with decaying vegetation, log rafting and
forest product wastes. Phenols are highly soluble in water and in high concentrations are
bacteriocidal but in lower concentrations are rapidly degraded by bacteria (2).

joXi ran

o5.  Table 5 shows a detailed breakdown of the concentrations of dioxin/furan congeners in
each sample. The maximum and minimum values for each congener in each sample are also
shown.

26. The dioxin/furan analysis was performed by Twin City Testing Corporation, St. Paul,
Minnesota, a leading laboratory in the detection of dioxin/furans. The concentrations of
seventeen congeners were measured in the sediment samples. Also, the total concentration of
each congener class (tetra, penta, hexa, hepta and octa chlorinated dioxin/furans) was reported.

27. Only two samples showed trace amounts of the most toxic congener -2,3,7,8-TCDD.
These were sample EPA-9 with 0.38 ppt and sample EPA-13 with 0.29 ppt 2,3,7,8-TCDD
(Table 5). Sample EPA-9 showed the highest percent fines (75.6 %) and second highest TOC
(3.08%) of all samples and one would expect that, if 2,3,7,8-TCDD were to be found, this
would be a likely location since dioxin/furans tend to accumulate in fine-grained, organics
enriched material and can persist for a long time. Sample EPA-13, on the other hand, showed
the lowest level of percent fines (13.1%) and TOC (0.51%) of all the dioxin/furans sampling
stations. It also showed the lowest concentrations for 15 of the 17 congeners tested in those
samples where congeners were detected. These samples probably reveal the inherent
variability of the method used in measuring such low concentrations. The mean detection limit
for the other 6 samples was 0.77 ppt which indicates that the values for EPA-9 and 13 are near
the detection limit for the method and type of sample.

28. The next most toxic congeners are 2,3,4,7,8-PeCDF and 1,2,3,7,8-PeCDD which were
found in 6 of the 8 samples. The congener 2,3,4,7,8-PeCDF ranged in concentration from 0.17
to 0.52 ppt and congener 1,2,3,7,8-PeCDD ranged in concentration from 0.35 to 1.90 ppt.



29. The hexa, hepta and octa dioxin/furan congeners showed the highest concentrations in all
samples. The two congener classes with the highest concentrations in the samples were OCDDs,
averaging about 57.4 percent of the total, and HpCDDs, averaging about 27.2 percent of the total
concentration of dioxin/furans. These congeners are ubiquitous in the environment and are the
least toxic.

30. In comparing dioxin vs furan congener concentrations, about 75 to 95 percent of the
total concentration of dioxin/furans was in the dioxin class - mostly in the HpCDD and OCDDs.
Figure 4 shows the average concentration for each congener class for all 8 Yaquina Bay samples.
The pattern revealed in the bar graph in Figure 4 was the basic pattern for each individual
sample as well.

31. Table 5 shows that the highest levels of dioxin/furan congeners occurred in samples EPA-
2 and EPA-3. The sum ftotal of all congeners in these two samples ( 2205.50 and 3317.48 ppt)
was 2 to 17 times higher than the sums (ranging from 194.60 to 973.90 ppt) for the other
stations. These two samples were from South Beach Marina.

32. The quality control data from the dioxin/furan analysis was good. The recoveries of
radioactively labeled PCDD/PCDF internal standards in the samples were generally in the range
of 50-75 %, indicating a level of efficiency through the extraction and enrichment steps that is
considered typical for this sample matrix type. Analysis of a laboratory method blank,
processed with the sample extraction batch, showed the blank contained selected PCDD/PCDF
isomers at low background levels at less than 0.2 ppt/isomer (see appendix) except those
congeners in the hepta and octa classes, which were present at levels of 3-40 ppt. The levels in
the blanks did not significantly contribute to those in the sediment samples. Two matrix spike
samples revealed that recoveries were in the range of 75-115 %, a high level of accuracy.

33. The sources of dioxin/furans in Oregon are bleached kraft pulp mills, sewage treatment
facilities that chlorinate, wood treatment facilities using pentachlorophenol, hog fuel boilers
using wood chips contaminated with pentachlorophenol or salt water (which contains chlorine)
and automobiles or boats using leaded fuel. Although there is a paper mill in Toledo, upstream
from Yaquina Bay, it is not a bleached kraft mill and its outfall is in the ocean. The city of
Newport's sewage treatment outfall is also in the ocean. The city of Toledo 14 miles upstream
dumps treated sewage into the Yaquina River. Potential sources for dioxin/furans in Yaquina
Bay are wood treatment facilities, sewage treatment facilities, lead fuel used by boats, forest
fires, incinerators in the surrounding area and other atmospheric deposition . The slight,
apparent increase in dioxin/furans in Marinas, if real, is most likely attributable to
combustion products and the high fines/organics nature of the sites. There are not enough
comparative control samples in this study to come to a definite conclusion regarding possible
increased dioxin/furans in Marina/Dock locations.

nclusion

34. The sediments from marina and dock locations are smaller in grain size, higher in fines,
volatile solids and TOC than channel sediments.

35. Marina/dock areas have higher concentrations of the constituents tested than that of



channel/slough outlets. This is expected since sediments high in fines and organics tend to
accumulate contaminants. Metals in marina/dock sediments were about twice as high in
concentration as those in channel sediments. PAHs were detected in marina/dock sediments but
not channel/slough outlet sediments. Phenols were also detected in marina/dock sediments and
in one channel/slough outlet sample. Bis(2-ethylhexyl)-phthalate was detected in both types
of sediment - 5 out of 8 marina/dock and 1 out of 4 channel/slough outlet samples. A South
Beach Marina sample contained the highest concentration at 750 ppb. Acid volatile sulfides
(AVS) were always higher in marina/dock sediments. TBT was detected in all 6 of the samples
tested. One sample from South Beach Marina contained the greatest amount of TBT (278 ppb).
No pesticides or PCBs were detected. The significance of the dioxin/furan levels found in
Yaquina Bay sediments is unknown.

36. The South Beach Marina is scheduled to be dredged in late summer or fall of 1991.
Bioassays, including a 48-hour oyster larva, 10-day amphipod and 20-day polychaete, along
with further chemical testing, including TBT and phenols, will be conducted prior to dredging
and in-water disposal.



REFERENCES

1. Percy, K.L., Bella, D.A., Sutterlin, C., Klingeman, P.C. 1974. Descriptions and Information
Sources for Oregon Estuaries. Sea Grant College Program, Oregon State University.

2. Turner, R. 1980 and 1986. Findings of Compliance, Dredged Material Disposal Activities,
Yaquina Bay and River Federal Navigation Channel. U.S. Army Corp of Engineers, Portland
District.

3. EPA (Environmental Protection Agency). 1977. Ecological evaluation of proposed discharge
of dredged material into ocean waters. Published by Environmental Effects Laboratory, U.S.
Army Engineer Waterways Experiment Station, Vicksburg,Mississippi.

4. Festul, D. 1987. Tiered Testing plan for Metals in Oregon Sediments. U.S. Army Corp of
Engineers, Portland District.

5. Eisler, R. 1986. Chromium hazards to fish, wildlife, and invertebrates: a synoptic review.
U.S. Fish and Wildlife Service. :

6. DiToro, D.M., Mahony, J.D., Scott, K.J., Hicks, M.R., Mayr, S.M., and Redmond, M.S. Feb.
1990. Toxicity of Cadmium in sediments: the Role of Acid Volatile Sulfide. Environmental
Toxicology and Chemistry, in press.

7. Eisler, R. 1987. Polycyclic aromatic hydrocarbons hazards to fish, wildlife, and
invertebrates: a synoptic review. U.S. Fish and Wildlife Service.

8. Crecelius, E. Oct 1990. Battelle, Pacific Northwest Division, Marine Sciences laboratory,
Sequim, Wa. Personal communication.

-



Table 1.

Results of Physical Analysis of Yaquina Bay Sediment Samples

Grain Vol.
Size Sand Fines Solids
Sample . mm % % %
Marina/Dock Areas
EPA-1 0.093 56.2 43.8 9.6
EPA-2 0.091 46.4 53.6 17.0
EPA-3 0.128 71.9 28.1 3.2
EPA~-4 0.151 83.5 16.5 2.4
EPA-5 0.140 8l.4 18.6 2.8
EPA-6 0.141 8l1.9 18.1 3.4
EPA-8 0.125 75.4 24.6 3.6
EPA-9 0.030 24.4 75.6 11.1
EPA-14 0.088 55.4 44.6 6.6
EPA-12 0.059 37.4 62.6 7.2
BC-9%* 0.097 61.8 38.2 5.1
Mean 0.104 61.4 38.6 6.5
Channel/Slough
Outlets
EPA-10 0.124 76.2 23.8 4.0
EPA-11 0.300 96.8 3.2 2.4
EPA-13 0.168 86.9 13.1 2.0
BC-1 0.187 99.8 0.2 0.6
BC-2 0.187 99.7 0.3 0.7
BC-3 0.283 98.9 0.8 0.6
BC-7 0.230 98.4 1.6 0.5
BC-8 0.220 98.2 l.8 0.5
BC-10 0.223 94.9 5.1 1.2
BC-11 0.187 99.0 1.0 0.4
Mean 0.211 94.9 5.1 1.3

Samples EPA-7, BC-5, BC-6 were gfavel and were not included in the
table. See figure 1 for locations of sampling stations.

* BC-9 was included in the Marina/Dock group because it was on the
side slope of the Federal Project and close to the V-shaped

backwater area near Newport International Terminal (see "figure
1).
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Table 2.

Concentrations of Heavy Metals, TBT and AVS

in Yaquina Bay Sediment

EPA Sample Station BC Station
2 3 6 8 9 10 1 12 13 14 9 10
ppm
Metals
As 21.80 8.70 8.50 11.50 18.90 8.10 9.80 27.50 5.80 16.10 9.40 6.10
cd 0.70 0.46 0.17 0.33 0.24 0.14 0.05 0.20 0.21 0.14 0.14 0.07
Cr 49.20 32.00 26.00 32.30 56.70 29.40 14.40 44.90 18.10 41.40 41.00 16.80
Cu 23.80 14.00 7.90 12.70 23.80 9.40 2.60 20.30 5.20 16 .00 14.30 4.30
Pb 14.70 6.73 3.65 4.46 12.70 5.23 3.18 14.70 5.1 7.80 4.40 1.57
Hg 0.06 0.03 0.02 0.03 0.06 0.02 0.03 0.06 0.02 0.04 0.05 0.02
Ni 36.00 22.00 17.00 23.00 40.00 20.00 9.00 30.00 11.00 30.00 29.00 11.00
Ag 0.60 0.40 0.30 0.30 0.50 0.40 0.30 0.40 0.30 0.40 0.40 0.30
Zn 81.70 52.10 33.70 58.70 79.10 44.20 31.90 76.00 22.70 59.00 55.60 22.10
ppb
T8T 278.00 8.40 3.80 4.50 - - - . - - 5.60 1.50
uM/gm
AVS 70.32 24.96 2.96 12.25 13.27 0.06 0.84 1.48 1.10 2.65 4.09 1.30

8C-9,10 are USACE sample stations.



Table 3.

Comparison of Mean Heavy Metal Concentrations in Marina/Dock vs Channel/Slough Outlet
locations and Combined vs the Average for All Oregon Estuaries.

Marina/Dock Channel/Slough Combined Oregont
Areas Outlets Estuaries
Metal N=8 N=4 N=12
mean
As 15.30 7.45 12.68 6.56
Cd 0.30 0.12 0.24 042
Cr 40.44 19.68 33.52 28.75
Cu 16.35 5.40 12.69 23.97
Pb 8.64 3.77 7.02 14.07
Hg 0.04 0.02 0.04 0.05
Ni 28.38 12.75 23.17 28.96
Ag 0.41 0.33 0.38 -
Zn 61.99 30.23 51.40 84.19

Marina/Dock stations were EPA-2,3,6,8,9,12,14 and BC-9.
Channel/Slough Outlets stations were EPA-10,11,13 and BC-10.
1+ From Festul(4)

11
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Table 4.

Concentrations of Organic Contaminants in Yaquina Bay Sediments

EPA Sample Station BC Station
2 3 6 8 9 10 1" 12 13 14 9 10
%
TOC 6.62 1.19 0.58 1.33 2.40 1.81 0.31 2.72 0.51 2.70 2.57 0.25
ppb
Pesticides ND ND ND ND ND ND ND ND ND ND ND NO
PCBs ND ND ND ND ND ND ND ND ND ND ND ND
PAHs (total) _ 560 268 ND 532 ND ND ND ND ND ND 392 -
Phenanthrene ND ND ND 76 ND ND ND ND ND ND 130 ND
fluoranthrene 270 130 ND 230 ND ND ND ND ND ND 100 ND
Pyrene 170 94 ND 150 ND ND ND ND ND ND 67 ND
Chrysene 120 44 ND 76 ND ND ND ND ND ND 95 ND
Phenol 480 120 83 310 170 ND ND ND ND 260 ND ND
4-methylphenol 170 ND ND 190 ND ND ND ND ND 140 ND ND
bis(2-ethylhexyl)- 750 340 7 150 ND 260 ND ND ND 110 ND ND

phthalate

BC-9,10 are USACE sample stations



Table 5

Concentrations of Dioxin/furan Congeners in Yaquina Bay Sediment

2378 TOTAL 12378 TOTAL 123478 123678 123789 TOTAL 1234678 - TOTAL
sample TC0D TCOD  PeCDD PeCOD  HXCOD  HXCOD  HxCDD HXCDD  HpCDD HpCOD 0coD
ppt
EPA-2 -0.46 2.00 1.50 2.50 2.20  11.00 4.00 55.00 240.00 630.00 1400.00
-3 -0.84 0.98 1.90 1.90 3.50  19.00 7.30 72.00 380.00 770.00 2300.00
-6 -0.41 1.30  -0.59 ND 0.47 1.50 1.00 8.10  27.00 59.00  180.00
-8 -0.36 2.40 0.62 1.10  -0.89 3.10 1.80 20.00  58.00 130.00  390.00
-9 0.38 6.40 1.20 1.20 0.97 3.90 2.70 25.00  85.00 220.00 620.00
-12 -1.90 3.60 -0.83 1.90 0.74 3.20 2.10 29.00  72.00 160.00  550.00
-13 0.29 7.70 0.35 2.30 0.32 0.78 0.55 7.20  13.00 28.00 130.00
-14 -0.64 1.60 0.51 1.80 0.86 0.86 1.10 13.00  23.00 54.00 200.00
- i
Minimum 0.29 0.98 0.35 1.10 0.32 0.78 0.55 7.20  13.00 28.00  62.00
Max i mum 0.38 7.70 1.90 2.50 3.50  19.00 7.30 72.00 380.00 770.00 2300.00

2378 TOTAL 12378 23478 TOTAL 123478 123678 123789 234678 TOTAL 1234678 1234789 TOTAL OCOF
TCOF TCOF PeCDF PeCDF PeCDF HxCDF HxCOF HxCDF HxCDF HXCDF HpCDF HpCDF HpCDF

EPA-2 1.40 6.00 0.23 -0.66 12.00 1.50 -11.00 1.40 -0.41 48.00 15.00 1.10 16.00 34.00
-3 0.95 . 6.60 0.36 0.52 14.00 -7.90 1.30 1.80 0.20 71.00 29.00 1.30 30.00 51.00
-6 0.61 1.40 -0.36 0.17 2.30 0.41 0.81 0.60 -0.52 9.20 2.80 0.46 8.30 7.20
-8 0.97 4.40 -0.53 0.31 4.90 0.79 1.00 0.86 -0.29 15.00 6.20 -0.96 10.00 21.00
-9 1.30 7.30 -0.46 0.52 7.30  -15.00 -0.45 0.70 -0.16 19.00 11.00 0.77 40.00 32.00
-12 1.50 11.00 0.44 0.51 8.40 1.10 -3.70 0.99 0.44 21.00 12.00 1.30 46.00 43.00
-13 0.59 4.40 0.18 -0.21 1.40 0.32 0.39 0.45 -0.33 3.90 1.60 -0.72 5.00 4.70
=14 0.52 3.20 0.29 0.28 2.60 0.61 0.55 - 0.64 -0.24 6.60 3.40 -0.58 3.40 10.00
Minimum 0.52 1.40 0.18 6.17 1.40 0.32 0.39 0.45 0.20 3.90 1.60 0.46 3.40 4.70
Max i mum 1.50 11.00 0.44 0.52 14.00 1.50 1.30 1.80 0.44 71.00 29.00 1.30 46.00 51.00

Minus signs in front of values indicate detection limits.
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Figure 4. Average concentration of each dioxin/furan congener class in

Yaquina Bay sediment.
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Physical and Chemical Data From Yaquina Bay Sediments
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CENFD-EN-G-L (96-5-173)

YAQUINA DAY SEDIMENTS

L]

Resulis of Dredge Test Analysis
1 .

CENFF Resuspended% Voia Volatile Specific Farticle
Sample No. Density.qms/g Ratio Solids, = Gravity __Roundness  Grading

BC-1 1962 ; B.83 u.é 2,68 subangular to subround
bC-2 1923 : b.00 .7 2.66 subangular to subround
BC-3 1934 1 . 8.77 .6 2.6% subangular to subround
EC-5 NO TESTS - SAMFLE CONSISTED ENTIRELY OF SHELLS

RC-6 NO‘TESTS = SANFLE CONSISTED ENTIRELY OF SHELLS

kc-7 1912 ? 6.84 @.5 2.48 subangular to subround
re-8 1983 f .84 8.5 2.68 subangular to subround
C-9 15106 . 2.18 a.1 2.63 subangular to subround
LC-14 1889 1.13 .2 2.72 subanqgular to subround
kiC-11 1922 B.86 g.4 2.72 subangular to subround

Received : 4 Apr 98 19



Cumulative Sample Weighc 77.9 gr. Start Time:0000
Grams Percent Temp HKdrometer Diameter Percent
Sieve Retained Passing Time (C) eading in mm Finer
5 In. 0.00 100.0 . 1 20.0 25.6 0.0466 33.2
2,5 In. 0.00 100.0 3 20.0 18,6 0.0282 24,3
1.25 In. 0.00 100.0 20.0 14,1 0.0158 18.6
5/8 In. 0.00 100.0 100  20.0 8.7 0.0067 11.7
56 6 In. 0.00 100.0 200 20.0 7.7 0.0047 10.4
o. 5, 0.00 100.0 .
No. 10 0.00 100707,
Pan 77.90 0.0
No. 18 0.10 99.9 A ha
No. 35 0.70 99.1
No. 60 3.20 95.9
No. 120 28.00 64.1 | .- QE
No. 230 48.00 38.4 =, D
Pan 77.90 0.0 Yo
D85: 0.19 D60: 0.11 D50: .089 D30: .039 D15: .01l mm
Gravel: 0.0% Sand: 56.2% Fines: 43.8%
----------------------------------- Comments -------c--cccccmmmmammam et

.

oKX kX Corps of Engineers - North Pacific Division Materials Laboratory * % %
YAQUINA BAY SEDIMENTS (90-S-171)

VOLATILE SOLIDS = 9.6%

Boring:

BOX CORE SAMPLE
Cannot classify soil without knowing type of fines.

ELETEC IR

ie

3 e

si

Sieve Analysis ------

es
0.5*

-- Sample: EPA 1 Depth:

—— jeve pum
4 10 20 40
T

100 200
T

Lab No.: 17101
Hy drometer Analysis

100

T

1%
LS

4

90

80

70

]

60

s0

40

30

20

10

o0

1 .
Diameter in MM

20

iy




*% % % Corps of Engineers - North Pacific Division Materials Laboratory * * *
YAQUINA BAY SEDIMENTS (90-S-171)
Boring: -- Sample: EPA 2 Depth: -- Lab No.: 17102

------ Sieve Analysis ------ ceeeseanaae Hydrometer Analysis eeccccccnn.
Cumulative Sample Welght 60. gr. Start Time:0000
Grams Percent Temp H drometer Diametex Percent
Sieve - Retained Passing - Time  (C) Keading in mm: Finer
5 In. 0.00 100.0 1 20.0  25.6 0.0466 “43.1
2.5 In 0.00 100.0 3 .20.0 20.1 0.0279 34.0
1.25 In. 0.00 100.0 10 20.0 14,1 0.0158 24,1
5/8 In, 0.00 100.0 100 20.0 7.7 0.0067 13.5
56 6 In. 0.00 100.0 200 20.0 6.7 0.0048 11.9
0. 5 0.00 100.0
No. 10 0.00 100.0
Pan. 60.00 0.0
T S
O. .
No. 60 5.20 913 R 2
No. 120 18.40 69.3 ol
No. 230 30,60 490> —_ §.0%
Pan 60.00 0.0 K
......................... deceresuonamemccscceccccernoerenemcameem e
D85: 0.20 D60: .093 D50: .065 D30: .022 D15: .0079 mm 4
Gravel: 0.0% Sand: 46.4% Fines: 53.6% < NG W
!
------------------------- J--------- Comments =-==-c-cececcccrmmanunmacnaccanonmc-
- VOLATILE SOLIDS = 17, 0%
- BOX CORE SAMPLE !
Cannot classify soil withaut knowing type of fines.
Sieve sizes Sieve numbers
100 w22t AT 0ST 3 Ip 20 _ 490 100200
90+ =
., 89 AN
“ 20 -
F \
i 60
e 50
xr
a0
30 ‘\_ wefoen
20 —— A
10 T
o 3 :
100 10 Diameter in MM * 0ot

21



* % % Corps of Engineers - North Pacific Division Materials Laboratory * % *
YAQUINA BAY SEDIMENTS (90-S-171)

Boring: -- Sample: EPA 3 Depth: -- Lab No.: 17103

------ Sieve Analysis ------ “esesonoaan Hydrometer Analysis <---------.
Cumulative Sample Weight 0.4 gr. Start Time:0000
Grams Percent mp Hydrometer Diameter Percent
Sieve Retained Passing Time (C) eading in mm .Finer
5 In, 0.00 100.0 1 20.0 19.6 0.0485 24,7
.5 In, 0.00 100.0 . 3 20.0 17.1 0.0284 21.7
1.25 In. 0.00 100.0 10 20.0 13.1 0.0159 16.7
5/8 In 0.00 100.0 100 - 20.0 7.7 0.0067 10.1
Sé 6 In 0.00 100.0 200 20.0 5.7 0.0048 7.6
°. 5 0.00 100.0
No. 10 0.00 100.0 :
Pan 80.40 0.0
No. 18 0.00 100.0
No. 35 0.10 9.9 Qe (.72
No. 130 4780 405 )
o . .
No. 230 58.80 %6.9 - o\l’ﬂ/
Pan 80.40 ‘0.0 K=
D85: 0.23 D60: 0. y6 D50: 0.14 D30: .085 D15: .013  D10: .0066 mnm
) ‘ Cu: 24.6 Cc: 6.74
Gravel: 0.0ﬁ Sand: 71.9% Fines: 28.1%
------------------------ e Comments ==-svoccmccacmmmm e

- VOLATILE SOLIDS = 3.2%
- BOX CORE SAMPLE
Cannot classify soil without knowing type of fines,

Sieve sizes Sieve numbers

3" 2"  1* 0.5 4 10 20 40 100 200
100 7 o ’ =
90 Q-
80 3
70
60
S0
40 ..
30 N T
20 o w0
10

o
00 10 1 .1 .01 . 001
1 : Diameter in MM

>
‘/

%$/®Owmm X

07

»



£ Corps of Engineers - North Pacific Division Materials Laboratory * * *
YAQUINA BAY SEDIMENTS (90-S-171)

Boring: -- Sample: EPA 4 Depth: -- Lab No.: 17104
------ Sieve Analysis --f--- ceememaeaa- Hydrometer Analysls ceecmmmmaca
Cumulative Sample Weight:9l.4 Start Time:0000
Grams Percent Temp HKdrometer Diameter Percent
Sieve Retained Passing Time (C) eading in mm Finer
5 In. 0.00 100.0 1 20.0 12.9 0.0505 14.5
2.5 In. 0.00 100.0 3 20.0 11.9 0.0293 13.4
1.25 In. 0.00 100.0 10 20.0 9.9 0.0162 11.3
5/8 In. 0.00 100.0 100 20.0 5.4 0.0068 6.4
56 6 In, 0.00 100.0 200 20.0 4.5 0.0048 5.4
o. 5 0.00 100.0
Ne. 10 0.00 100.0
vo. T35 oo 99:9
o. . . y
No. 35 0.20 99.8 ® o /.2
No. 60 5.10 94.4
R 5
o. . . —
Pan 91.40 0.0 oo 051
D85: 0.23 D60: 0.1 D50: 0.16 D30: 0.14 D15: .064 D10: .013 mm
1 Cu: 13.8 Cc: 7.84
Gravel: 0.0%7 Sand: 83.5% ~ Fines: 16.5%
------------------------ l---------- Comments ------sm-ecceeereraracrccccoan-cx
- VOLATILE SOLIDS =~ 2, 4%
- BOX CORE SAMPLE 1
Cannot classify soil without knowing type of fines.
Sieve sizes ‘ Sjieve numbers
100 o 2n 37 0.5” q ig 2040 100200
90 %
. BOT 4
© 70
F \
1 60 W
e 50 \
* a0 Y
30 .
20 J’L.Hm
10 -‘{ J-——G_"‘uu L
) ! L
100 10 L1 . oL 001
Diameter in MM
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% % % Corps of Engineers - North Pacific Division Materials Laboratory * * *
YAQUINA BAY SEDIMENTS (90-S-171)

Lab No.:

17105

Boring: -- Sample: EPA 5 Depth: --
------ Sieve Analysis ------ ceesescenan Hydrometer Analysis S
Cumulative | Sample Weight:8l. gr. Start Time:0000 -
Grams Percent Temp Hydrometer Diameter Percent
Sieve Retained Passing Time (C) Keading in mm Finer
“5'In. 0 0.00 100.0 71 2000 11.9 0.0508 "15.2
2.5 In, 0.00 100.0 . 3 20.0 9. 0.0297 12.1
1.25 In. 0.00 100.0 10 20.0 7.4 0.0165 9.7
{ In. 0.00 100.0 100 20.0 4.9 0.0068 6.6
é 6 In, 0.00 100.0 200 20.0 4.0 0.0048 5.5
5 0.00 100.0 ’
No. 10 0.00 100.0 N
w R |
o. . ) . -
No. 35 0.40  99.5 ™ e am 1.6
No. 60 2.30  97.2 v aro- o ' ]
o g oo o 9 |
o. . . - ¢
Pan 81.00 0.0 K=
D85: 0.22 D60: 0.16 D50: 0.15 D30: 0.11 D15: .049 D10: .018 mm
Cu: 9.09  Cec: 4,217
Gravel: 0.0% Sand: 81.4% Fines: 18.6%
----------------------------------- Comments -------ccececommmmmeacncooomasonn
- VOLATILE SOLIDS = 2.8%
- BOX CORE SAMPLE
Cannot classify soil thhput know1ng type of fines.
100 :arTsi‘;f'-"s—“L_—:’ 1? 23.?3-- a 178“",5; “28’“‘”‘130 200
90 -
. 80
ﬁ 70 A
i 60 Y
e 50 \
xr 40 A}
30 h\'
20 5
10 = H
° l oL 001
100 1 Diameter in MM ' ' ’
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% % % Corps of Engineers - North Pacific Division Materials Laboratory * * *
YAQUINA BAY SEDIMENTS (90-S-171)
Boring: -- Sample: EPA 6 Depth: -- Lab No.: 17106

------ Sieve Analysis ------ -e---ee---- Hydrometer Analysis ---<---=---~
Cumulative ! Sample Weight:72.6-gr. Start Time:0000
Grams Percent Temp Hydrometer Diameter  Percent
Sieve Retained Passing Time (C) eading in mm Finer
5 In. 0.00 100.0 . 1 -20.0 10.4 0.0512 14.9
2.5 In 0.00 100.0 3 20.0 8.9 0.0298 12.8
1.25 In 0.00 " 100.0 10 20.0 6.9 0.0165 10.1
5{8 In. 0.00 100.0 100 20.0 4.4 0.0068 6.7
5/16 In, 0.00 100.0 200 20.0 3.0 0.0049 4.8
o. 0.00 100.0
No. 10 0.00 100.0
N S
0. . .
No. 35 020 99.7 R . ¢
No. 60 4,20 94.2
e “
0. . . - |
Pan 72.60 0.0 xzZ 0
p85: 0.22 D60: 0,17 D50: 0.15 D30: 0.11 D15: .052 D10: .016 mm
- TCut 10.4 Ce: 4.78
Gravel: 0.0% Sand: 81.9% Fines: 18.1%
----------------------------------- Comments =~====-ec=ccccememoocommomooco--o-

- VOLATILE SOLIDS = 3.4%
- BOX CORE SAMPLE
Cannot classify soil without knowing type of fines.

Sjeve sizes Sieve pumbers

3 2% 1" 0.5 - 4 10 20 40 100 200
100 T T ) 4 T T u
]

\
A

PLELL TR
o0
Q

u
[
a”’

o ) 1 .
1oo 10 Diameter in MM

25



% % % Corps of Engineers - North Pacific Division Materials Laboratory * * *
YAQUINA BAY SEDIMENTS (90-S-171)

Boring: -- Sample: EPA 7 Depth: -- Lab No.: 17107

------ Sieve Analysis --<---
Cumulative
Grams Percent - No hydrometer analysis.
Sieve Retained Pass|ing
5 In. 0.00 100.0
2.5 In. 0.00 100.0
1.25 In. 0.00 100,.0
5{8 In. 58.20 91.1
56 6 In. 250.10 61.8
o QA L7
o L] . .
Pan 655.40 0.0 m L
No 18 6.80 31.8
o) 35 18.20 28.3
No. 60 53.10 17..5
g Bl 4 .
(o} . . — "
Pan 109.30 0.0 % - (€22
D85: 1§L§_ D60: 7.60 D50a_§.48" D30: 0.64 D15: 0.22 D10: 0.17 mm
— TTeut 43.7 Ce: 0.31 —
Gravel: 53.6% Sand: 43.1% ' Fines: 3.3%
------------------------- g ASTM D 2487 Classification ~--c-cccecccccnccncnannanaa-

GP éPoorly graded GRAVEL with sand

------------------------- Feeecec---- COMMENtS =---=-<-----cescmmcmacccarcoce unno~

- VOLATILE SOLIDS = 2.4%
- BOX CORE SAMPLE 9

Sj’e‘ug s_!zeg J Sieve numbers
100 F 1 0.‘5 ] 10 20 . 4? .1(30 '00
90 i
: A\
v 80 Y
70
F
i 60
n
e 350 \\\
r :
40 g
30 =i
20 hoy
10
°1.00 1 1 . 1 o1 001
Diameter in MM '~ ‘ )



YAQUINA BAY SEDIMENTS (90-S-171)
Boring: --| Sample: EPA 8 Depth: -- Lab No.: 17108

------ Sieve Analysis ------ -ee-=------ Hydrometer Analysis

% % * Corps of Engineers - North Pacific Division Materials Laboratory * % ¥

----------

Cumulative ! . Sample Weight:68.1 gr. Start Time:0000
Grams Percent Temp HKdrometer Diameter  Percent
Sieve Retained Passling Time (C) eading in mm Finer
.................... o= o -ewa coo- e ame=w= cemm-
5 In 0.00 100.0 1 20.0 13.4 0.0503 20.2
2.5 In 0.00 100.0 3 20.0 10.4 0.0296 15.8
1.25 In 0.00 100.0 10 20.0 7.9 0.0164 12.2
5{8 In, 0.00 100.0 100 20.0 4.9 0.0068 7.9
56 6 In, 0.00 100.0 200 20.0 3.5 0.0049 5.8
o. 5 0.00 100.0
No. 10 0.00 103.0
Pan 68.10 .0
o HF e g
0. . .
No. 60 2.90  95.7 R [.§
No. 120 38.40 43.6
No. 230 53.30 23.7 —
Pan 68.10 ).0 X= 02>
------------------------ -J------------------------------------------------------
p85: 0.21 D60: 0.1 ND50: 0.14.  D30: .091 Dl5: .026 D10: .010 mm
; Cu: 14.7 Cc: 5.18
Gravel: 0.0% Sand: 75.4% _Fines: 24.6%
------------------------ 4ecces-cn-- Comments --===-=--=--s---s-sc--ssssososomoTTot
- VOLATILE SOLIDS = 3.6%
- BOX CORE SAMPLE :
Cannot classify soil without knowing type of fines.
_'Si'e"gg suizes“_ 4 Sjeve pumbers
100 ot it 05 4 ig 20490 100200
90 %%
, 80 :
S 70 X
I 6o -
e sof ‘h
a0
30t 5
20 ‘ -
10 P2
o 1
100 10 Diaketer in MM .1 .01 .001
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% % % Corps of Engineers - North Pacific Division Materials Laboratory * * %

N YAQUINA BAY SEDIMENTS (90-S-171)
Boring: -- Sample: EPA 9 Depth: -- Lab No.: 17109

Sieve Analysis ----- = ccceaeoo... Hy drometer Analysis --

------ Cumulative | Sample Weight 69.5 g Start Time:0000
Grams Percent Temp drometer Diameter Percent
Sieve Retained Passing’ Time  (C) Keading in'mm Finer
5 In. 0.00 100.0 - 12000 41037 0.0414 "59.5
2.5 In 0.00 00.0 3 20.0 31.3 0.0259 45.3
1.25 In 0.00 00.0 .. 10 20.0 22.8 0.0150 33.2
5{8 In, 0.00 00,0 100 20.0 12.9 0.0065 19.1
Sﬁ 6 In. 0.00 00.0 200 20,0 10.5 0.0047 15.7
o. 5 0.00 00.0
No. 10 0.00 00.0
No. '18  °0:30 100.0
0. . .
No. 35 0.10 199.9 Rom 2.
No. 60 1.40 198.0
No. 120 6.50 190.6
No. 230 20.90 169.9
Pan 69.50 i 0.0
...................... .«}.----------------..------------------------_---.----------
D85: 0,10 D60: .042 D50: .030  D30: .013 mm
Gravel: O.@% Sand: 24. 4% Fines: 75.6%
-----~----------------; ------------ Comments =-=-ccecccroccccamcmcanacanana.
- VOLATILE SOLIDS = lll 1g
- BOX CORE SAMPLE
Cannot classify soil without knowing type of fines,
.Sxe"ve s“izesuf Sjieve numbers
100 (o 2n AT 0.5 q 192030 100 200
90
, 80 - i
. et
F 70 —
1 60 \a\
e so
T a0 -
30 5
20 N
10 t
o 1
100 10 Diateten in MM ‘T ' .01 . 001
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* k% Corps of Engineers - North Pacific Division Materials Laboratory * *

YAQUINA BAY SEDIMENTS (90-s-171)
Boring: -- Sample: EPA 10 Depth: -- Lab No.: 17110
------ Sieve Analysis «--i--- ee-------- Hydrometer Analysis e
Cumulative Sample Weight:102.2 gr. Start Time:0000
Grams Percent Temp HKdrometer Diameter Percent
Sieve Retained Passing Time (C) eading in mm Finer
5 In. 0.00 100.0 . 1 20.0 18.3 0.0489 18.2
2.5 In. 0.00 100.0 3 20.0 14,3 0.0289 14.3
1.25 In. 0.00 100.0 10 20.0 11.8 0.0161 11.9
5/8 In. 0.00 100.0 100 -20.0 7.4 0.0067 7.7
56 6 In. 0.00 100,0 200 20.0 6.5 0.0048 6.8
o. _5. 0.00 100.0 -
No. 10 0.00 100.0
Pan 102,20 . 0.0 ,
o I £ R 22
o . . ] -
No. 60 2:10  97.3 ~
e e s
0. . . -
Pan 102,20 0.0 X~ 0¥
D85: 0,21 D60: 0.15 D50: 0.13 D30: .091 D15 032 D10: .011 mm
| Cu: 13.6 Cc: 5.00
Gravel: 0.0% Sand: 76.2% Fines: 23.8%
----------------------------------- Comments =-==-=-=eccc-ccmnmcmca-conconmnoon"
- VOLATILE SOLIDS = 4.0%
- BOX CORE SAMPLE
Cannot classify soil withput knowing type of fines.
"Si‘e:.ve s"izes“_ Sieve numbers
100 o 2n 17 0.5 a Ig 2040 100 200
90 X
., 8o X
% a0 -
T 6o -
n A\
e 90 h
T 40 .
30
20 1
10 1 1k
o 1
100 10 Dia#eter fn MM .1 y .01 001
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% % % Corps of Engineers - North Pacific Division Materials Laboratory * * *

YAQUINA BAY SEDIMENTS (90-S-171)

D10: 0.14 mm

Boring: -+ Sample: EPA 11 Depth: -- Lab No.: 17111
—.—--- Sieve Analysis --+---
~ Cumulative { : ,
Grams Percent No hydrometer analysis.
Sieve Retained Passing
5 In 0.00 100.0 .
2,5 In, 0.00 100.0
1.25 In. 0.00 100.0
5{8 In. 0.00 100.0
56 6 In. 0.00 100.0
o. _5. 0.00 100.0
No. 10 0.00 100.0
Pan 197.50 .0
No. 18 0.90 99.5 .
No. 35 7.20 .96.4
No. 60 129.60 34.4
No: 336 I9nd0 18
0 .
Pan 197.50 (])L‘o X~ 0.30
D85: 0.44  D60: O. 3:1 D50:_0.29 D30: 0.23 D15: 0.17
- : Cu: 2.31 Cc: 1,15
Gravel: 0.0% Sand: 96.8% . Fines: 3.2%
------------------------ J- ASTM D 2487 Classification ----=--=-==-==-
SP Poorly graded SAND

------------------------ qeese=c-=c-c- COMMENtS =-=------c-sescmmonmocoanaonooooon-

- VOLATILE SOLIDS = 2. 4y

- BOX CORE SAMPLE

Sieve sizes
37 2" 17 0.5%

4

18

Sieve numbers

20 40 100 200
T T

100 +

T

3T

90

\

80

70

|1

60

BRI m N

S50

40

Voue

30

20

10

10

1 .
Diameter in MM

30
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* x % Corps of Engineers - North Pacific Division Materials Laboratory * * %
YAQUINA BAY SEDIMENTS (90-S-171)
Boring: -1 Sample: EPA 12 Depth: -- Lab No.: 17112

ceeene Sieve Analysis --4--- = cecececc---- Hydrometer Analysis -----------
Cumulative } , Sample Weight:82.3 gr. Start Time:0000
‘ Grams Per¢ent Temp Hydrometer Diameter Percent
Sieve Retained Passing Time  (C) eading in mm Finer
5 In. 0.00 100.0 . 1 20.0 35.4 0.0434 43,2
2.5 In, 0.0 100.0 3 20.0 25.4 0.0270 31.2
1.25 In. 0.00 100.0 10 20.0 18.9 0.0154 23.3
5/8 In. 0.00 100.0 100 - 20.0 11.9 0.0066 14.9
56 6 In. 0.00 100.0 200 20.0 9.5 0.0047 12.0
o. 5 0.00 100.0 :
No. 10 0.00 100.0
vo. 58 %030 9919
o. . .
No. 35 0.30  99.6 R 5. %
No. 60 1.00 98.8
R
[e] . . - ~
Pan 8230 0.0 - 0059
4 D85: 0.11 DGq: 072 D50: .060 D30: .025 D15: .0066 mm
™ Gravel: 0.0% | Sand: 37.4% Fines: 62,6%
R R R TR TR ; ---------- Comments ----==---- ememeasmcecsccnne o
- VOLATILE SOLIDS =~ 7.2%
- BOX CORE SAMPLE
Cannot classify soil witHout knowing type of fines.
—oleve silzes . L Sieve pumbers
100 ERlie SCaS 4 550 406 e_ 100 __200
90 WLILE
, 8°
. 70 A
I eo
n
e S50
b of a
40 N
30 -~
20 ‘BN-‘"NN -
10 T
o |
oo 10 Diameter in MM ° » ol 001
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* % % Corps of Engineers - North Pacific Division Materials Laboratory * * %
YAQUINA BAY SEDIMENTS (90-S-171)
Boring: -+ Sample: EPA 13 Depth: -- Lab No.: 17113

------ Sieve Analysis -«f--- ,
Cumulative ! . .
: Grams Percent No hydrometer analysis,

Sieve Retained Passing

5 In 0.00 100.0
2.5 In 0.00 100.0 ’
1.25 In. 0.00 100.0 o
5{8 In, 0.00 1090.0
56 6 In. 0.00 100.0

o, .5 0.00 100.0
No P10 122.?8 10 8 Z ?

an . .

No. 18 0.10  99.9 R 2
No. 35 0.60 99,5 )
No. 60 17.90  85.6
oo g A :

) . . —

Pan 124.30 .0 X = o.(¢

D85: 0.25 D60: 0.19 _D50: 0.17 D30: 0.14 D15: .084 D10: .063 mm

— .~ " Cu: 3.01 Cc: 1.56 -

Gravel: 0.0% Sand: 86.9% Fines: 13.1%
------------------------- jmeceemecee COMMENtS =---cccemreecmcancacccccancaacoon.
- VOLATILE SOLIDS = 2.0%

- BOX CORE SAMPLE .
Cannot classify soil without knowing type of fines.
100 3-‘Siz:eT"£_1%i‘zT§TsS"€ a 10 "",é’; 231’ sn?o z:oo
90 :
., B89 X
% 20 \
n Y
e 350 Y
xr : \
40 X
30 "
20 ELm.
10 .
o.1oo 10 1 : . o1 . 001
Diameter in MM
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% % % Corps of Engineers - North Pacific Division Materials Laboratory * ¥ *

YAQUINA BAY

SEDIMENTS (90-5-171)

Boring: -- Sample: EPA 14 Depth: -- Lab No.: 17114
------ Sieve Analysis ------ meemsemao=- Hydrometer Ana1y513 meeeeemenn
Cumulative | Sample Weight:51.3 Start Time:0000
Grams Pergent Temp HKdrometer Diameter Percent
Sieve Retained assing Time (C) eading in mm Finer
5 In. 0.00 100.0 1  20.0 16.4 0.0494 32.6
2.5 In, 0.00 100.0 3 20.0 12.4 0.0292 24.9
1.25 In, 0.00 100.0 10 20.0 9.4 0.0163 19.1
5/8 In. 0.00 100.0 100 20.0 5.6 0.0068 11.8
5é 6 In. 0.00 100.0 200 20.0 5.0 0.0048 10.6
B o. 5. 0.00 100.0
No. 10 0.00 100.0
Pan 51.30 .0
No. 35 0:30  199:4 -
- No. - . . :
No. 60 1.30 97.5 VZM« 2.6
No. 328 Bi6 93
o, . . v o
Pan 5130 0.0 X = 0.0¢¥
Dgs5: 0.17 D6( 0.10 D50: .084 D30: .042 D15: .01l mm
“Gravel: 0. 0% Sand: 55.4% Fines: 44.6%
----------------- heeeeeesece-c----- COMmMENtS --===----=hsss-s-o-s-osmoosooonos
- VOLATILE SOLIDS = 6. 6%
- BOX CORE SAMPLE
Cannot classify soil without knowing type of fines.
Sieve sizes Sieve npumbers
100 3 2v  1°_0.5° |4 10 20 _ 40 100_"200
? M ~ey )
so ‘
N\
y 80 - X
70 :
F
i 60
n
e S50
r
40
30
20 - o] {1 X
10 .-[' o
o 1 l 1
100 10 Diameter in MM ' »ot +©
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YAQUINA BAY SEDIMENTS (90-S-171)
Sample: BC-1 Depth: --

Boring: --
-r=-- Sieve Analysis

Lab No.: 17115

* % % Corps of Engineers - North Pacific Division Materials Laboratory * % *

Cunmulative
Grams Percent No hydrometer analysis.
- -cVve Retained Passing
5 In 0.00 100.0
2.5 In. 0.00 100.0 .
1.25 In 0.00 100.0
SR ?
n. . .
foo 000 100.0 Mo O/
No. 10 0.00 100.0
Pan 66.00 0.0
No. 18 0.00 100.0
No. 35 0.10 99.8
No. 60 4,50 93.2
No: 2% 68100 0.0 = %7
o. . 8 —
Pan 66.00 0.0 X~= 0
D85: 0.24 D60:-0.200 D50: 0.18 D30: 0.16 D15: 0.14 D10: 0.13 mm
— - TCur 46 Cc: 0.93
Gravel: 0.0% Sand: 99.8% Fines: 0.2%
------------------------- - ASTM D 2487 Classification -ee--=s-essecesenasemnnnan-
SP Poorly graded SAND yol <o K O.f
------------------------- semccecc-- COMMENES =-cecc-cmcccenmonacoscmncaccaeennnn
- LE . . -
vBOX CORE SA%?ﬂ . )&«(J Q 2t
A.‘y\_ PN
.S‘e. s"'zesn i ve_ num !
100 o2 1705 q ig 20 _ 40 100200
90 1
, 80 +
. 70 \
F
i 60 A
n \
e 50 t
T a0 !
30 Y
20 ¥
10 \
o o L
100 10 Diateter in MM ° .01 . 001
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% % % Corps of Engineers - North Pacific Division Materials Laboratory * * ¥
YAQUINA BAY SEDIMENTS (90-S-171) :
Boring: -+ Sample: BC-2 Depth: -- Lab No.: 17116

~ -- sieve Analysis ---4--
_ Cumulatlve ' !
Grams Percent No hydrometer analysis.
Sieve Retained Passing
5 In. 0.00 1000
.5 In. 0.00 100.0
1.25 In .0.00 100.0 .
5 6 In 0:00 10010
n .
0. 5 0.00 100.,0 R Mm — ‘
No. 10 0.00 100,0 & (
Pan 107.90 0
No. 18 0.10 99.9 - .
No. 35 0.70 99,4
No. 60 8.20 924
O
0 . .
Pan 107.90 0,0 X = Ol
"TTT085i 0724 DE0: 0.200 DSO: 0.18  D30: 0.16 D15: 0.14 D10: 0.13 mm
—_— - T tuy L.46 Cc: 0.93
Gravel: 0.0% Sand: 99.7% . Fines: 0.3%
-------------------------- ASTM D 2487 Classification ------=<--=-c=ccc-cemce--n-
SP Poorly graded SAND vp{gw(!g,7
R AT R LR R R R + --------- Comments --se====-=sm==-m-ccoscmmcmoaco-o =<
- _BOX CORE SAMPLE ,
100 3"s 2 1::-' 8.? 4 10 :é?). 23}’ 1?o 200
90 '
, 89 4
S 70 3
F
i 60
n \
e 90 A\
r \
a0 :
30 v
20 X
10 X
° J.i o1 001
100 10 Diateter in MM "7 * :
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* % % Corps of Engineers - North Pacific Division Materials Laboratory * * *
YAQUINA BAY SEDIMENTS (90-5-171)
Boring: {- Sample: BC-3 Depth: -- Lab No.: 17117

.- Sieve Analysis --4---
Cumulative
Grams Per¢ent No hydrometer analysis.
Sieve Retained Passing
5 In. 0.00 100.0
2.5 In. 0.00 100.0 .
1.25 In. 0.00 1040.0
5{8 In. 0.00 104.0
YARTRE G I |
o. . .
No. 10 7.80 99.2 . Q‘M ~0, 2=
Pan 991.20 .0 '
No. 18 2.60 97.2
No. 35 10.20 91.2
No. 60 63.90 49.0
e g
o, . v
Pan 126.30 0 X = 0.2%3
D85: 0.44 D60: 0.2 D50: 0.25  D30: 0.19 D15: 0.16 D10: 0.14 mm
- Cu: 2.04 Cec: 0.91
Gravel: 0.3% Sand: 98.9% ~ Fines: 0.8%
------------------------- i- ASTM D 2487 Classification ------ececcccoccccccanann
| : 7 Y
" SP Poorly graded SAND : U"V( <l 0.6
---------- Comments -=------=-ccc-ccocnmccnccacnoannnn-

Sieve sizes Sjieve numbers
" -1 " "
100 3' : 1; 8;5 Oy 10 2? 4'0 1(30 200

90 ol
80

60 o
50 Y
40
30
20
10 v

NE Dty N

A
’I

1 ) 1 o
0o 10 Diameter in MM
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* % % Corps of Engineers - North Pacific Division Materials Laboratory * * *
YAQUINA BAY SEDIMENTS (90-S-171)
Boring: -+ Sample: BC-5 Depth: -- Lab No.: 17118

- -- Sieve Analysis ------
Cumulative .
Grams Percent No hydrometer analysis.
Sieve Retained Passing
5 In 0.00 0.0

2.5 In. 0.00 0.0 :
1.25 In. 0.00 0.0
SRR

n. . L 2
foo M 0.00 0.0 Ru |3
No. 10 0.00 0.0

Pan 0.00 0,0
No. 18 0.00 0,0
No. 35 0.00 0.0
No. 60 0.00 0.0
No. 120 0.00 0.0
No., 230 0.00 0,0

Pan 0.00 0,0
......................... R L I I I I I I I L I I I

‘ Gravel: 0.0

------------------------- +--------- COomments =---esrr-e--ecceccacocaoaoacnaooooo-

- SAMPLE CONSISTED ENTIR¢LY OF 502 GRAMS OF SHELLS - Nd'SEDIMENT

No sieve analysis, cumula¢ive weight retained for final pan is 0
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* % % Corps of Engineers - North Pacific Division Materials Laboratory * * *

YAQUINA BAY SEDIMENTS (90-S-171)
Boring: +- Sample: BC-6 Depth: -- Lab No.: 17119

-7 -- Sieve Analysis --f---
Cumulative i

Grams Percent No hydrometer analysis.
Sieve Retained Pasging
5 In, 0.00 .0
2,5 In, 0.00 .0 y
1.25 In. 0.00 .0
5/8 In, 0.00 .0
56 6 In, 0.00 .0
o. 5 0.00 .0
No. 10° 0.00 .0
Pan 0.00 .0
No. 18 0.00 .0
No. 35 0.00 .0
No. 60 0.00 .0
No. 120 0.00 .0
No. 230 0.00 .0
Pan 0.00 .0
| Gravel: 0.0
------------------------ 4e-ecencan- COMMENtS ---c=cc-cecmemmemaaclioennn

- SAMPLE CONSISTED.ENTIRELY OF 518 GRAMS OF SHELLS - NO SEDIMENT

No sieve analysis, cumul%cive weight retained for final pan is 0

38
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* % % Corps of Engineers - North Pacific Division Materials Laboratory * *

YAQUINA BAY SEDIMENTS (90-S-171)

Boring: ~- Sample: BC-7 Depth: -- Lab No.: 17120
" -- Sieve Analysis --b--- ,
. Cumulative i . '
: Grams Percent No hydrometer analysis.
Sieve Retained Passing
5 In, 0.00 100.0
2.5 In, 0.00 100.0 .
1.25 In, 0.00 100.0 ‘
SO PR Bl
n. . .
(oo 1% 0.00 100.0 i
No. 10 0.00 100.0
Pan 132.00 .0
No. 18 2.00 98.5
No. 35 5.70 98.7
No. 60 41.30 68.7
vzl 13 83 -
o . —
Pan  132.00 1.0 X = 0%
........................ .i....--------------------....-------.---------------------.
D85: 0.34 D60: 0.23 D50: 0.21 D30: 0.17 D15: 0.14 D10: 0.13 mm
- . Cu: 1.73 Cec: 0.9T
Gravel: 0.0% Sand: 98.4% . Fines: 1.6%
--------------------------- ASTM D 2487 Classification -----cccccccccacccccannn.

SP Poorly graded SAND

j Sieve npumb
fk 18 o 40 100 200
R «

------------------------- j==-------- Comments ~----------ccconom--

100 v '

RO 2 T ?

20

80

7?0

A\
|
1
A

60

S0

$0OOm N

40

30

20

10

10

1 .
Diameter in MM
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* % % Corps of Engineers - North Pacific Division Materials Laboratory * * %

YAQUINA BAY SEDIMENTS (90-S-171)
, Boring: -- Sample: BC-8 Depth: -- Lab No.: 17121
-- Sieve Analysis ------
Cumulative
Grams Percent No hydrometer analysis.
Sieve Retained Passiing
5 In. 0.00 100.0
2.5 In. 0.00 100.0
1.25 In. 0.00 100.0
5/8 In. 0.00 100.0
Sé 6 In. 0.00 100.0
o. _5° 0.00 100.0 :
oS ppte e 7
an . .
No. 18 0.30 99.. 8 m2.0
No. 35 1.30 99.0 :
No. 60 36.80 71.5
oo ophe el o
0. .
Pan 12930 00 X7 0.2F
'D85: 0.32 D60: 0.22] D50; 0.20 D30: 0.16 D15: 0.14 D10: 0,13 mm
- Cu: 1.71 Cc: 0.91 :
Gravel: 0.0% Sand: 98.2% .Fines: 1.8%
------------------------- - ASTM D 2487 Classification -=--==-=ceeeeeeccecamamn-
SP Poorly graded SAND \J"é’{ A ¢ 5
----------------------------------- Comments --------=-c-cecmcrmmccancnacno-on-
- _BOX CORE SAMPLE
_‘_§j=E'. S“ es" a4 Je u
100 32" A7 05 4 g g0 40 1002006
90 N
., 80 \
% 20 5
I eo 1
e s0
T 40 v
30 \-
20 X
10 ST
o -
100 10 : Diameter in MM ' -01 oot
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* % % Corps of Engineers - North Pacific Division Materials Laboratory * * *

YAQUINA BAY SEDIMENTS (90-S-171)
Boring: r- Sample: BC-9 Depth: -- Lab No.: 17122

e e Sieve Analysis --t--- = =----e------ Hydrometer Analysis -------=----
Cumulative ! ’ Sample Weight:66.3 gr. Start Time:0000
' Grams Percent Temp Hydrometer Diameter Percent
v.eve Retained Passing Time (C) eading in mm Finer
5 In. 0.00 100.0 . 1 20.0 16.7 0.0493  25.7
2,5 In. 0.00 100.0 3 20.0 12.7 0.0292 19.7
1.25 In. 0.00 - 100.0 10 20.0 9.7 0.0163 15.2
5{8 In. 0.00 100.0 100 20.0 5.7 0.0068 9.3
56 6 In. 0.00 100.0 200 20.0 4.7 0.0048 7.8
o. .5 0.00 100.0
No. 10 0.00 100.0
Pan 66.30 .0
No. 18 0.00 100.0
Moo 2 20 gl
o. . .
No. 120 22.10 6.7 Rm 2. F
No. 230 46.20 30.3 —
Pan 66.30 .0 - 0097
D85: 0.18 D60: 0.11  D50: .094 D30: .062 Di5: .016 D10: .0077 mm
—— Cu: 14.7 Ce: 4,51 ,
Gravel: 0.0% Sand: 61.8% Fines: 38.2%
| ' Vb%? Skf(? s/
------------------------ 4ememecace- COmmeNts --=---vee=--mecc-oc-vecoccamomnoron-

- BOX CORE SAMPLE ;
Cannot classify soil wit@out knowing type of finmes.

Sieve sizes Sieve npumbhers
34 2 1* 0.,5" 4 10 20 [+ 100 200
100 T T T ) Tt ] T
90
AN
80 N
70
¥
i 60 b‘
n
e 50
xr
40
30 ol
20 e
10 plts
O.LOO 10 1 3 oL 001
i Diameter in MM '~
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% % % Corps of Engineers - North Pacific Division Materials Laboratory * * %
YAQUINA BAY SEDIMENTS (90-S-171)
Boring: -- Sample: BC-10 Depth: -- Lab No.; 17123

=~~--- Sieve Analysis -t{----

Cumulative o
: : Grams Percent No hydrometer analysis,
vacVe Retained Passing '
5In.  0.00 100.0
2,5 In. 0.00 100.0
1.25 In. 0.00 100.0
5/8 In 0.00 100.0
56 6 In 0.00 100.0
N
o. . . . .
Pah  896.40 0.0 Rm 2, :
No. 18 1,30 8.1
No. 35 3.70 5.8
No. 60 30.30 9.7 -
No. 250 9800 .3 '
o 3. -_—
Pan  101.60 0.0 X = O 223
D85: 0.34 D60: 0.2@ D50: 0,20 D30: 0.16 pl5; 0,13 D10: 0.13 mm
| Cu: 1.80 Cec: 0.91
Gravel: 0.0k Sand: 94.9% Fines: 5.1% (ﬂ
: ‘Jﬂ'( e /( 2
----------------------------------- Comments --=-ccccmccmmmmmmannnea i
- BOX CORE SAMPLE
Cannot classify soil without knowing type of fines.
"Siqt.:'vj s“izes“ | Sieve numbers
100 po-2n 1T 05T |3 I __ 20" 40 100" 250
90 -
8o .
p 70 &
i 60 \
e s0
r X
40 )
30 N
20 A\
10 ]
°fo0 10 1 1 ‘ d1 001
1 Diameter in MM "~ a ‘
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* % % Corps of Engingers - North Pacific Division Materials Laboratory * % %

YAQUINA BAY SEDIMENTS (90-S-171)
Boring: -- Sample: BC-11 Depth: -- Lab No.: 17124
S Teeen- Sieve. Analysis [+«----
Cumulative ‘ :
Grams gercent No hydrometer analysis.,
Sieve Retained Passing
S5 In. 0.00 ]00.0 .
.5 In, 0.00 100.0
1.25 In. 0.00 100.0 2,3
5/8 In. 0.00 100.0 (RM ’
Sg 6 In. 0.00 100.0
o. 5 0.00 100.0
No. 10 0.00 100.0
Pan 112.80 0.0
No. 18 0.10 99.9
No. 35 0.40 99.6
No. 60 11.80 89.5
s e 3
o . . —_
Pan 112.80 0.0 x= Ol87
D85: 0.24  D60: 0,20 p5Q: 0.18 D30: 0.16 _D15: 0.1 D10: 0.13 mm
rm——————— )
Cu: 1.50 . Cc: 0.92
Gravel: 0,0% Sand: 99.0% : Fines: 1.0%
---------------------- === ASTM D 2487 Classification ~---ccccccccmmacaaaaaooe
SP Poorly graded SAND V1v(t7¢v£7 C’}[
---------------------- feecccccc-e-- COomments s-v-c--cecccacccccnnnaececa e
- BOX CORE SAMPLE
.:s eve size ve _num
100 AT YTt . 3D
90 —
. 80 Y
% a0 .
I 6o
e s0 {
xr Y
40 y
30 1
20 +
10 \
°foo 10 1 ] o1 0d1
1 Diameter in MM '~ ) ’
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9.17.1999

1117
JATTELLE SEQUIM
-r s ; 6=-20-50 912931 } 192614 CCITT G
TOC data for samples submitted by .
Battelle Pacific N.4.
- - b Toc. (b.ight .) - smes e oo

G2 8011-1w 3.47 3.36 :
G-3 Comp 5011=2* 3.64 3.95%
G=§6 50131=3¢ 2.67 2.38
YO0-BC 10 5011=4v 0,26 0.24
YQ=BC ¢ ‘5011-5+ 2.37 2.4)
YQ«EPA 2 %011-6 6.53 8.70
YO~-EPA 2 50117 0.66 1.71
YQ-EPA 6 5011-8% 0,55 0.60 -
YQ=-EPA 8 5011=-9» 1.29 1.37
YQ-EPA 10 5011-10+% 1,78 1.48
¥Q-EPA 10 Dup 50li~11#% 1.20 1.99
YQ-EPA $011=-12+ 0,36 0.26
YQ-EPA 12 5011~13% 2.84 2.59
YQ=-EPA 13 5011-14% 0.48 0. 54

——MEE e PP e 50131 5—2v 30— 2.29
YQ=-EPA 14 5011~16% 2.84 2.56 .
YQ-EPA 9 $011-17 .06 3.10 ¢
TP=-SF=CJ3 5011=-1¢ 1.03 1.09
TP-§F-C3 Dup  S011-19 1.02 1.0
TP=-8F=D1 5011-20 0.04 0.04
TP=-8F=K3 5011=21% 0,63 0.54
TP=SF=A4 5011-22 0.07 0.07
TP=-8F=D¢ ‘801123 0.71 0.8%
TP-BF~-G4 $5011-24 0.04 0.0)
TP=SF-B2 5011=25 0.29 0.26
TP=-8F=D?7 50l11~26 0.05 0.04
TP~8F-C5 5011~27 .38 0.39
Tp-SF~-E6 5011-28 0,04 0.03
TP=-8P=~F6 5011=29 0.04 0.04
TP-8F=F2 8011-30 0.08 0.07
TP«5¥-R6 5011-31 0.07 0.06

*  Differefés in sample repeat values may have bean caused by
sanple {hhomogeneity. Tiny pleces of shells and plant
material ware found in the majority of the samples,
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FROM BRTTELLE SEQUIN Beci.lZJW 1997

3

aclp voLAaTILE SULFIDE RESULTS
Fortland CQE

Yt EPA 2 70.3241.63 |
YO EPA 3 24.96%1. &6
YO EFA & 2.96
YO EPA B 12,25
Yo EPA 9 13.27 ,
Cva € 9 ; 4.09 )MM/Q
Y@ EFA 10 ; 0. 06 |
(Y@ EC 10 1.30 :::71*"V9<9
YO EPA 11 0.84
Y@ EPA 12 1.48
Y@ EFA 13 1.10
Yo EPA 14 | 2. 65
ANALYTICAL BLANK ND
DETECTION LIMIT 0.03

ANALYSIS COMPLEYED 5/18/90C




Naguine = EFF
01 yeemlis

Gutyliin Studles -JSzze/meer Samples

Sample Submillal Date or Group Code Mumber

Page /_of [ _

Internal Standard

a5 Sn

E Sampls % Rocovery Butyltin Spacles (nglg dry f:c/mrvr'weighl‘)

é 0 Size {q) Propyllin Pentyliin Telrabulyltin Tribulyltin ‘ Dibulyltln Monobutyltin Comment

| XREE D |_4.03 2/ /27 <£.0 227 3 2/

YT .50 g0 L /53 <4 N A £ 7 <¥. 2 _
'y L Q| S 25 9% <o{{ 6 72 2.4

'Yasc o) g.0¢ 2 11/ <042 /5 2.2 <040

e Aepnns fyv $O /09 <0.{9 <o0. 27 Y 4 o0, 77




v

x//?/{)

u.("

N G QO*M;"&"§ 73 ";\'

O,\(ganolui R’esultsﬂ S

S 1 e

Butyllin Studles - $zo/7meor Spmples

P L ot!_

Date?f?lﬁ -

Sample Submiltal Date or Group Code Number CRE Technictan _ 7., fromy :
Interal Slandard ‘ . | |
Sample % Recovery Butyllin Spgc?lef-(ngfg dry Seomew- welghl.) e 5, 5
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Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: YQ-EPA 2

Description:

Sampled: / /
Received: 04/18/90

Matrix: Soil Released by: /ﬂ§%f

ANALYTICAL RESULTS

CAS Number Analyte Concentration C Prep M
7440-38-2 Arsenic 21.8 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.702 mg/kg-dry SWN GFA
7440-47-3 Chromium 49.2 mg/kg-dry SWN ICP
7440-50~8 Copper 23.8 mg/kg-dry SWN ICP
7439-92-1 Lead 14.7 mg/kg-dry SWN GFA
7439-97-6 Mercury 0.06 mg/kg-dry SCM CVA
7440-02-0 Nickel 36 mg/kg-dry SWN |Icp
7440~22-4 Silver 0.6 mg/kg-dry U SWN ICP
7440-66-6 Zinc 81.7 mg/kg-dry SWN ICP
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Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: YQ-EPA 3

Description:

Sampled: /
Received: 04/18/90

Matrix: Soil Released by: At

A N’A LYTICAL RESULTS

CAS Number Analyte Concentration C Prep M
7440-38-2 Arsenic 8.7 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.456 mg/kg-dry SWN GFA
7440-47-3 Chromium 32.0 mg/kg-dry SWN Icp
7440-50-8 Copper 14.0 mg/kg-dry SWN ICP
7439-92-1 Lead 6.73 mg/kg-dry SWN |GFA
7439-97-6 Mercury 0.03 mg/kg-dry SCM CVA
7440-02-0 Nickel 22 mg/kg-dry SWN ICP
7440-22-4 Silver 0.4 mg/kg-dry | U SWN ICP
7440-66-6 zinc 52.1 mg/kg-dry SWN |ICP
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Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: YQ-EPA 6

Description:

Sampled: / /
Received: 04/18/90

Matrix: Soil Released by: ﬁﬁ?h{

ANALYTICATL RESULTS

CAS Number Analyte Concentration C Prep M
7440-38-2 Arsenic 8.5 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.171 mg/kg-dry SWN GFA
7440-47-3 Chromium 26.0 mg/kg-dry SWN ICP
7440-50-8 Copper 7.9 mg/kg-dry SWN ICP
7439-92-1 Lead 3.65 mg/kg-dry SWN GFA
7439-97-6 Mercury 0.02 mg/kg-dry SCM CVA
7440-02-0 Nickel 17 mg/kg-dry SWN |ICP
7440-22-4 Silver 0.3 mg/kg-dry 8} SWN ICP
7440-66-6 Zinc 33.7 mg/kg-dry SWN |ICP
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Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: YQ-EPA 8

Description:

Sampled: / /
Received: 04/18/90

Matrix: Soil Released by: At

ANALYTICAL RESULTS

CAS Number Analyte Concentration C Prep M
7440-38-2 Arsenic 11.5 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.332 mg/kg-dry SWN GFA
7440-47-3 Chromium 32.3 mg/kg-dry SWN ICP
7440-50-8 Copper 12.7 mg/kg-dry SWN ICP
7439-92-1 Lead 4.46 mg/kg-dry SWN GFA
7439-97-6 Mercury 0.03 mg/kg-dry SCM CVA
7440-02-0 Nickel 23 mg/kg-dry SWN ICP
7440-22-4 Silver 0.3 mg/kg-dry | U SWN ICP
7440-66-6 Zinc 58.7 mg/kg-dry SWN ICP
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Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: YQ-EPA 9

Description:

Sampled: /
Received: 04/18/90

Matrix: Soil Released by: Wi H

ANALYTICAL RESULTS

CAS Number Analyte Concentration C Prep M
7440-38-2 Arsenic 18.9 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.240 mg/kg-dry SWN GFA
7440-47-3 Chromium 56.7 mg/kg-dry SWN ICP
7440-50-8 Copper 23.8 mg/kg-dry SWN Icp
7439-92-1 Lead 12.7 mg/kg-dry SWN GFA
7439-97-6 Mercury 0.06 mg/kg-dry SCM CVA
7440-02-0 Nickel 40 mg/kg-dry SWN ICP
7440-22-4 Silver 0.5 mg/kg-dry U SWN ICP
7440-66-6 zinc 79.1 mg/kg-dry ~ SWN |ICP
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Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: YQ-EPA 10

Description:

Sampled: /
Received: 04/18/90 .

Matrix: Soil Released by: ﬂ@?f{

ANALYTICATL RESULTS

CAS Number Analyte Concentration C Prep M
7440-38-2 Arsenic 8.1 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.140 mg/kg-dry U SWN GFA
7440-47-3 Chromium 29.4 mg/kg-dry SWN ICP
7440~-50-8 Copper 9.4 mg/kg-dry SWN ICP
7439-92-1 Lead 5.23 mg/kg-dry SWN GFA
7439-97-6 Mercury 0.02 mg/kg-dry SCM CVA
7440-02-0 Nickel 20 mg/kg-dry SWN ICP
7440-22-4 Silver 0.4 mg/kg-dry | U SWN ICP
7440-66-6 Zinc 44.2 mg/kg-dry SWN ICP
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Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: YQ-EPA 11

Description:

Sampled: / /
Received: 04/18/90

Matrix: Soil Released by: At

ANALYTICATL RESULTS

CAS Number Analyte Concentration Cc Prep M
7440-38-2 Arsenic 9.8 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.05 mg/kg-dry SWN GFA
7440-47-3 Chromium 14.4 mg/kg-dry SWN ICP
7440-50-8 Copper 2.6 mg/kg-dry SWN ICP
7439-92-1 Lead 3.18 mg/kg-dry SWN GFA
7439-97-6 Mercury 0.03 mg/kg-dry U SCM CVA
7440~-02-0 Nickel 9 mg/kg-dry SWN ICP
7440-22-4 Silver 0.3 mg/kg-dry 8) SWN ICP
7440-66-6 Zinc 31.9 mg/kg-dry SWN ICP

4
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Client:
Contact:
Project:

ID number:
Description:
Sampled:

- Received:
Matrix:

Battelle
Eric Crecelius
PR 121910
YQ-EPA 12

/
04/18/90
Soil

ANALYTI é AL RESULTS

Released by:

AcH

CAS Number Analyte Concentration C Prep M
7440-38-2 Arsenic 27.5 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.195% mg/kg-dry SWN GFA
7440-47-3 Chromium 44.9 mg/kg-dry SWN |ICP
. 7440-50-8 Copper 20.3 mg/kg-dry SWN |ICP
7439-92-1 Lead 14.7 mg/kg-dry SWN |GFA
7439-97-6 Mercury 0.06 mg/kg-dry SCM Ccva
7440-02-0 Nickel 30 mg/kg-dry SWN ICP
7440-22-4 Silver 0.4 mg/kg-dry | U SWN ICP
7440-66-6 Zinc 76.0 mg/kg-dry SWN ICP
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Client: Battelle
Contact: Eric Crecelius
Project: PR 121910
ID number: YQ-EPA 13
Description:
Sampled: /
Received: 04/18/90
Matrix: Soil Released by: A&
ANALYTICAL RESULTS
CAS Number Analyte Concentration c Prep M
7440-38-2 Arsenic 5.8 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.21 mg/kg-dry SWN GFA
7440-47-3 Chromium 18.1 mg/kg-dry SWN Icp
7440-50-8 Copper 5.2 mg/kg-dry SWN ICP
" 7439-92-1 Lead 5.11 mg/kg-dry SWN GFA
7439-97-6 Mercury 0.02 mg/kg-dry SCM CVA
7440-02-0 Nickel 11 mg/kg-dry SWN ICcp
7440-22-4 Silver 0.3 mg/kg-dry | U | SWN |ICP
7440-66-6 Zinc 22.7 mg/kg-dry SWN ICP




Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: YQ-EPA 14

Description:
Sampled: / /
Received: 04/18/90
Matrix: Soil Released by: A H
ANALYTICATL RESULTS

CAS Number Analyte Concentration Cc Prep M
7440-38-2 Arsenic 16.1 mg/kg=-dry SWN GFA
7440-43-9 Cadmium 0.136 mg/kg-dry U SWN GFA
7440-47-3 Chromium 41.4 mg/Xkg-dry SWN ICP
7440-50-8 Copper 14.0 mg/kg-dry SWN ICP
7439-92-1 Lead 7.8 mg/kg-dry SWN GFA
7439-97-6 Mercury 0.04 mg/kg-dry SCM CVA
7440-02-0 Nickel 30 mg/kg-dry SWN ICcp
7440-22-4 Silver 0.4 mg/kg-dry | U | SWN [|ICP
7440-66-6 Zinc 59.0 mg/kg-dry SWN ICP
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1D nupber:

Desaription:

Banpled: / /
Received: 04/18/90

Matrix: Soil

ANALYTICATL RESULTS

CAS Nunmber Analyte Concentration C | Prep N
7440-38=2 Argenic ) 9.4 myg/kg-dry SWN {GFA
7440=43~9 Cadmium 0.135 my/kg-4ry 8WN (GFA
7440-47-3 Chromium 41.0 mg/kg-dry gwN |ICP
7440=50-8 Copper 14.1 mg/kg-axy 8WN |(ICP
7435-92-1 Lead 4.4 mg/kg=-ary SWN |GFA
7439-97=6 Mezoury 0.05 mg/kg-dry 5CM |CVA
7440-02-0 Nickal 29 mg/kg-dry SWN |ICP
7440=22-4 silver 0.4 ng/kg=-dry | U | BWN |ICP
7440=66-6 Zinc 58.6 mg/kg-dry SWK |ICP

*RECEIVED FRON
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‘ . FROM BATTELLE SEQUIM

6.21.1999 15:51 P. 5

ID.Buﬁber:]QH-EC to- l

Dascription:”

Sampled: / /.
Received: 04/18/§0

Matrix: 8oil

ANALYTICAL RESULTS -

CAS Number Analyte Concentration C | Prep M
7440-38-2 Arsenic 6.1 mg/kg-dry EWN |GFA
7440-43-9 Cadnmium 0.07 mg/Ky=ary &WN |cra
7440~47~3 Chromium 16.8 ng/kg=dry SWN |ICP
7440-50-8 Copper 4.3 mg/kg-ary SWN |ICP
7439=-92~1 taad 1.587 mg/kq-dg SWN GFA
7439-97-6 Mercury 0.02 mg/kg=dry | U | BoM |cva
7440020 Nickel 11 mg/kg-dry SWN |ICP
7440-22-4 Silver 0.3 mg/kg-dry | U | SWN (ICP
7440-66-6 Zinc 22.1 mg/kg-dry SWN. |ICF

RECEIVED FROM
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ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sample ID: 6130F

Sample No.: YQ-EPA-2

Matrix: Soil
QC Report No.: 6130 - Battelle
/ / Project: Batch No. 9&10
Data Release Authorized: A QL. BOA-37PR-121909&PR121910

DATA PREPARED: MAC:C (05/14/90) cpg

Date Extracted: 04/27/90
Date Analyzed: 05/10/90
Conc/Dil Factor: 1:20
Dry Weight: 12.9 grams

V)
NA

VTSR: 04/18/90

GPC Cleanup: No
Alumina Cleanup: Yes
Sulfur Cleanup: No

CAS Number ug/kg
319-84-6 Alpha-BHC 60U
319-85-7 Beta-BHC 60U
319-86-8 Delta-BHC 90U
58-89-9 Gamma-BHC (Lindane) 60U
76-44-8 Heptachlor 60U
309-00-2 Aldrin 60U
1024-57-3 {Heptachlor Epoxide 60U
959-98-8 Endosulfan | 60U
40-57-1 Dieldrin 12U
72-559 4,4-DDE 12U
72-20-8 Endrin 12U
33212659 |Endosulfan i 12U
72-54-8 44'-DDD 12U
1031-07-8 |Endosulfan Sulfate 24U
50-29-3 4.4'-DDT 12U
72-43-5 Methoxychlor 24U
53494-70-5 |Endrin Ketone 18U
5103-74-2 |Gamma-Chlordane 9.0U
5103-719 jAlpha-Chlordane 9.0U
8001-352 |{Toxaphene 500]V)

- Aroclor-1242/1016 120U
12672-29-6 |Aroclor-1248 120U
11097-69-1 1Aroclor-1254 120U
11096-82-5 [Aroclor-1260 120U

* Pesticide Surrogate Recovery

[Dibutylchlorendate | 78% |

Data Qualifiers

Indicates compound was analyzed for but not detected at the given detection limit.
Indicates not analyzed.
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ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sample ID: 6130G Sample No.: TQ-EPA 3

Matrix: Soil

Data Release Authorized: /};Z}A‘A

DATA PREPARED: MAC:C (05/ 74/90) cpg

QC Report No.: 6130 - Battelle
Project: Batch No. 9&10
BOA-37PR-121909&PR121910
VTSR: 04/18/90

GPC Cleanup: No
Alumina Cleanup: Yes
Sulfur Cleanup: No

Date Extracted: 04/27/90
Date Analyzed: 05/10/90
Conc/Dil Factor: 1:20
Dry Weight: 19.1 grams

CAS Number ng/kg
319-84-6 Alpha-BHC 40U
319-85-7 Beta-BHC 40U
319-86-8 Delta-BHC 60U
58-89-9 Gamma-BHC (Lindane) 40U
76-44-8 Heptachlor 40U
309-00-2 Aldrin 40U
1024-57-3 |Heptachlor Epoxide 40U
959-98-8 Endosulfan | 40U
60-57-1 Dieldrin 40U
72-55-9 44-DDE 80U
72-20-8 Endrin 80U
33212659 |Endosulfan i 80U
72-54-8 44-DDD 80U
1031-07-8 {Endosulfan Sulfafe 16U
50-29-3 4,4-DDT 80U
72-43-5 Methoxychlor 16U
53494-70-5 |Endrin Ketone 12U
5103-74-2 |Gamma-Chlordane 60U
5103-71-9 |Alpha-Chlordane 60U
8001-352 |Toxaphene 00U

- Aroclor-1242/1016 80U
12672-29-6 |Aroclor-1248 80U
11097-69-1 |Aroclor-1254 80U
11096-82-5 |Aroclor-1260 80u
* Pesticide Surrogate Recovery

{Dibutylchlorendate 76%

Indicates compound was analyzed for but not detected at the given detection limit.

Data Qualifiers

Indicates not analyzed.
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ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sample ID: 6130H Sample No.: YQ-EPA-6
Matrix: Soil

QC Report No.: 6130 - Battelle

L)Z% J Z Project: Batch No. 9&10
Data Release Authorized: J

BOA-37PR-121909&PR121910
DATA PREPARED: MAC:C (05/14/90) cpg

VTSR: 04/18/90

GPC Cleanup: No
Alumina Cleanup: Yes
Sulfur Cleanup: No

Date Extracted: 04/27/90
Date Analyzed: 05/10/90
Conc/Dil Factor: 1:20
Dry Weight: 21.5 grams

CAS Number ng/kg
319-84-6 Alpha-BHC 40U
319-85-7 Beta-BHC 40U
319-86-8 Delta-BHC 60U
58-89-9 Gamma-BHC (Lindane) 40U
76-44-8 Heptachlor 40U
309-00-2 Aldrin 40U
1024-57-3 |Heptachlor Epoxide 40U
950-98-8 Endosulfan | 40U
60-57-1 Dieldrin 40U
72-559 44-DDE 80U
72-20-8 Endrin 80U
33212-659 |Endosulfan |l 80U
72-54-8 = |44-DDD 80U
1031-07-8 |Endosulfan Sulfate 16U
50-29-3 4,4'-DDT 80U
72-43-5 Methoxychlor 16U
53494-70-5 |Endrin Ketone 12U
5103-74-2 |Gamma-Chlordane 60U
5103-71-9 |Alpha-Chlordane 60U
8001-35-2 |[Toxaphene 40U

- Aroclor-1242/1016 80U
12672-29-6 |Aroclor-1248 80U
11097-69-1 |Aroclor-1254 80U
11096-82-5 |Aroclor-1260 80U
* Pesticide Surrogate Recovery
[Dibutylchlorendate | 67% |
Data Qualifiers
U Indicates compound was analyzed for but not detected at the given detection limit.

NA Indicates not anailyzed.
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ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sample ID: 61301 Sample No.: YQ-EPA-8
Matrix: Soil .
C Report No.: 6130 - Battelle
% M Project: Batch No. 9&10
Data Release Authorized: LXK L (N BOA-37PR-121909&PR121910
DATA PREPARED: MAC:C (05/14/90) cpg / VTSR: 04/18/90
Date Extracted: 04/27/90 GPC Cleanup: No
Date Analyzed: 05/10/90 Alumina Cleanup: Yes
Conc/Dil Factor: 1:20 Sulfur Cleanup: No
Dry Weight: 19.1 grams
CAS Number ng/kg

319-84-6 Alpha-BHC 40U
319-85-7 Beta-BHC 40U
319-86-8 Delta-BHC 60U
58-89-9 Gamma-BHC (Lindane) 40U
76-44-8 Heptachior 40U
309-00-2 Aldrin 40U
1024-57-3 |Heptachlor Epoxide 40U
959-98-8 Endosulfan | . 40U
60-57-1 Dieldrin 40U
72-559 4,4-DDE 80U
72-20-8 Endrin 80U
33212-659 |Endosulfan li 80U
72-54-8 4,4-DDD 80U
1031-07-8 |Endosulfan Sulfate 16U
50-29-3 4,4-DDT 80U
72-43-5 Methoxychior 16U
53494-70-5 |Endrin Ketone 12U
5103-74-2 |Gamma-Chlordane 60U
5103-71-9 |Alpha-Chlordane 60U
8001-352 |[Toxaphene 40U

- Aroclor-1242/1016 - 80U
12672-29-6 |Aroclor-1248 80u
11097469-1 |Aroclor-1254 80U
11096-82-5 |Aroclor-1260 80U

* Pesticide Surrogate Recovery
[ Dibutylchlorendate | 66% |

Data Qualifiers

U Indicates compound was analyzed for but not detected at the given detection limit.
NA Indicates not analyzed. .
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ORGANICS ANALYSIS DATA SHEET -Method 8080-

Lab Sample ID: 6130J
Matrix: Soil

Data Release Authorized: /)L@A

PESTICIDE/PCB

Sample No.: YQ-EPA-9

QC Report No.: 6130 - Battelle
Project: Batch No. 9&10
BOA-37PR-121909&PR121910

DATA PREPARED: MAC:C (05/ 74/90) cpg

Date Extracted: 04/27/90
Date Analyzed: 05/10/90
Conc/Dil Factor: 1:20
Dry Weight: 14.0 grams

VTSR: 04/18/90

GPC Cleanup: No
Alumina Cleanup: Yes
Sulfur Cleanup: No

CAS Number pa/kg
319-84-6 Alpha-BHC 60U
319-85-7 Beta-BHC 60U
319-86-8 Delta-BHC 90U
58-89-9 Gamma-BHC (Lindane) 60U
76-44-8 Heptachlor 60U
309-00-2 Aldrin 60U
1024-57-3 |Heptachlor Epoxide 60U
959-98-8 Endosulfan | 60U
60-57-1 Dieldrin 12U
72-55-9 4,4-DDE 12U
72-20-8 Endrin 12U
33212-659 |Endosulfan i 12U
72-54-8 4 A4'-DDD 12U
1031-07-8 |Endosulfan Sulfate 24U
80-29-3 4,4-DDT 12U
72-43-5 Methoxychlor 24U
53494-70-5 |Endrin Ketone 18U
5103-74-2 |Gamma-Chlordane 90U
5103-719 |Alpha-Chlordane 90U
8001-352 |Toxaphene 15001V

- Aroclor-1242/1016, 120U

12672-29-6 |Aroclor-1248 120U

11097-69-1 |Aroclor-1254 120U

11096-82-5 |Aroclor-1260 120U
* Pesticide Surrogate Recovery

| Dibutylchlorendate [ 73% |
Data Qualifiers
U Indicates compound was analyzed for but not detected at the given detection limit.

NA Indicates not analyzed.
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ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sampile ID: 6130 K Dup!. Sample No.: YQ-EPA-10 Dupl.
Matrix: Soil )
C Report No.: 6130 - Battelle
% /{\ M Project: Batch No. 9&10
Data Release Authorized: BOA-37PR-121909&PR121910
DATA PREPARED: MAC:C (05/14/90) cpg VTSR: 04/18/90
Date Extracted: 04/27/90 GPC Cleanup: No
Date Analyzed: 05/10/90 Alumina Cleanup: Yes
Conc/Dil Factor: 1:20 Sulfur Cleanup: No
Dry Weight: 21.2 grams
CAS Number ng/kg

319-84-6 Alpha-BHC 40U
319-85-7 Beta-BHC 40U
319-86-8 Delta-BHC 60U
58-89-9 Gamma-BHC (Lindane) 40U
76-44-8 Heptachlor 40U
309-00-2 Aldrin 40U
1024-57-3 |Heptachlor Epoxide 40U
959-98-8 Endosulfan | 40U
60-57-1 Dieldrin 40U
72-55-9 4,4-DDE 80U
72-20-8 Endrin 80U
33212659 |Endosulfan i 80U
72-54-8 44-DDD 80U
1031-07-8 |Endosulfan Sulfate 16U
50-29-3 4.4-DDT 80U
72-43-5 Methoxychlor 16U
53494-70-5 |Endrin Ketone 12U
5103-74-2 |Gamma-Chiordane 60U
5103-71-9 |Alpha-Chlordane 60U
8001-352 |Toxaphene 40U

- Aroclor-1242/1016 80U
12672-29-6 |Aroclor-1248 80U
11097-69-1 |Aroclor-1254 80U
11096-82-5 |Aroclor-1260 80U

* Pesticide Surrogate Recovery
[ Dibutylchlorendate [ 61% |

Data Qualiifiers

U Indicates compound was analyzed for but not detected at the given detection limit.
NA Indicates not analyzed.
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ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sample ID: 6130 K Dupl. Sample No.: YQ-EPA-10 Dupl.

Matrix: Soil
C Report No.: 6130 - Batftelle
[J‘Z? /A M Project: Batch No. 9&10
Data Release Authorized: BOA-37PR-121909&PR121210
DATA PREPARED: MAC:C (05/14/90) cpg VTSR: 04/18/90

GPC Cleanup: No
Alumina Cleanup: Yes
Sulfur Cleanup: No

Date Extracted: 04/27/90
Date Analyzed: 05/10/90
Conc/Dil Factor: 1:20
Dry Weight: 21.2 grams

CAS Number png/kg
319-84-6 Alpha-BHC 40U
319-85-7 Beta-BHC 40U
319-86-8 Delta-BHC 60U
58-89-9 Gamma-BHC (Lindane) 40U
76-44-8 Heptachlor 40U
309-00-2 Aldrin 40U
1024-57-3 |Heptachlor Epoxlde 40U
959-98-8 Endosulfan | 40U
60-57-1 Dieldrin 40U
72-55-9 4,4-DDE 80U
72-20-8 Endrin 80U
33212-659 |Endosulfan il 80U
72-54-8 = |44-DDD 80U
1031-07-8  |Endosulfan Sulfate 16U
50-29-3 4,4-DDT 80U
72-43-5 Methoxychlor 16U
53494-70-5 |Endrin Ketone 12U
5103-74-2 |Gamma-Chlordane 60U
5103-71-9 [Alpha-Chlordane 60U
8001-352 |Toxaphene &0U

- Aroclor-1242/1016 80U

12672-29-6 {Aroclor-1248 80U

11097-69-1 |Aroclor-1254 80U

11096-82-5 |Aroclor-1260 80U
* Pesticide Surrogate Recovery

[ Dibutylchlorendate [ 61% |
Data Qualifiers
u Indicates compound was analyzed for but not detected at the given detection limit.

NA indicates not analyzed. N
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ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sample ID: 6130L Sample No.: YQ-EPA-11
Matrix: Soil _
QC Report No.: 6130 - Battelle
L)ﬂ é /»ﬁ Project: Batch No. 9&10
Data Release Authorized: L BOA-37PR-121909&PR121910
DATA PREPARED: MAC:C (05/14/90) cpg d VTSR: 04/18/90
Date Extracted: 04/27/90 GPC Cleanup: No
Date Analyzed: 05/10/90 Alumina Cleanup: Yes
Conc/Dil Factor: 1:20 Sulfur Cleanup: No
Dry Weight: 22.7 grams
CAS Number ug/kg

319-84-6 Alpha-BHC 40U
319-85-7 Beta-BHC 40U
319-86-8 Delta-BHC 60U
58-89-9 Gamma-BHC (Lindane) 40U
76-44-8 Heptachlor 40U
309-00-2 Aldrin 40U
1024-57-3 |Heptachlor Epoxide 40U
959-98-8 Endosuifan | 40U
60-57-1 Dieldrin 40U
72-55-9 4,4-DDE 80U
72-20-8 Endrin 80U
33212-659 |Endosulfan i 80U
72-54-8 44-DDD 80U
1031-07-8 |Endosulfan Sulfate 16U
50-29-3 4,4-DDT 80U
72-43-5 Methoxychlor 16U
53494-70-5 |Endrin Ketone 12U
5103-74-2 |Gamma-Chlordane 60U
5103-71-9 |Alpha-Chlordane 60U
8001-352 |Toxaphene &0V

- Aroclor-1242/1016 80U
12672-29-6 |Aroclor-1248 80U
11097-69-1 |Aroclor-1254 80U
11096-82-5 |Aroclor-1260 80U

* Pesticide Surrogate Recovery
[ Dibutylchlorendate | 68% |

Data Qualifiers

U Indicates compound was analyzed for but not detected at the given detection limit.
NA Indicates not analyzed.
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ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sample ID: 6130M Sample No.: YQ-EPA-12

Matrix: Soil
QC Report No.: 6130 - Battelle
Project: Batch No. 9&10
BOA-37PR-121909&PR121910
VTSR: 04/18/90

Data Release Authorized: _é&[
DATA PREPARED: MAC:C (05/14/90) cpg

GPC Cleanup: No

Alumina Cleanup: Yes

Sulfur Cleanup: No

Date Extracted: 04/27/90
Date Analyzed: 05/10/90
Conc/Dil Factor: 1:20
Dry Weight: 16.4 grams

CAS Number ng/kg
319-84-6 Alpha-BHC 50U
319-85-7 Beta-BHC 50U
319-86-8 Delta-BHC 70U
58-89-9 Gamma-BHC (Lindane) 50U
76-44-8 Heptachlor 50U
309-00-2 Aldrin -~ 50U
1024-57-3 |Heptachlor Epoxnde 50U
959-98-8 Endosulfan | 50U
60-57-1 Dieldrin 10U
72-55-9 4,4-DDE 10U
72-20-8 Endrin 10U
33212659 |Endosulfan i 10U
72-54-8 4A4-DDD 10U
1031-07-8 |Endosulfan Sulfate 20U
50-29-3 4,4-DDT 10U
72-43-5 Methoxychlor 20U
53494-70-5 |Endrin Ketone 15U
5103-74-2 |Gamma-Chlordane 70U
5103-71-9 |Alpha-Chlordane 70U
8001-352 |Toxaphene 750U

- Aroclor-1242/1016 100U
12672-29-6 |Aroclor-1248 10U
11097-69-1 |Aroclor-1254 100U
11096-82-5 |Aroclor-1260 100U

* Pesticide Surrogate Recovery

{Dibutylchlorendate

75%

Indicates compound was analyzed for but not detected at the given detection limit.

Data Quadlifiers

Indicates not analyzed.
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ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sample ID: 6130N Sample No.: YQ-EPA 13
Matrix: Soil

6130 - Battelle
Batch No. 9&10

BOA-37PR-121909&PR121910

C Report No.:

: w / Project:
Data Release Authorized: L/ A

DATA PREPARED: MAC:C (05/14/90) cpg VTSR: 04/18/90
Date Extracted: 04/27/90 GPC Cleanup: No
Date Analyzed: 05/10/90 Alumina Cleanup: Yes

Conc/Dil Factor: 1:20 Sulfur Cleanup: No
Dry Weight: 28.7 grams
CAS Number ng/kg

319-84-6 Alpha-BHC 40U
319-85-7 Beta-BHC 40U
319-86-8 Delta-BHC 60U
58-89-9 Gamma-BHC (Lindane) 40U
76-44-8 Heptachlor 40U
309-00-2 Aldrin . 40U
1024-57-3 {Heptachior Epoxide 40U
959-98-8 Endosulfan | 40U
60-57-1 Dieldrin 40U
72-55-9 4,4-DDE 80U
72-20-8 Endrin 80U
33212659 |Endosulfan i 80U
72-54-8 44-DDD 80U
1031-07-8  |Endosulfan Sulfate 16U
80-29-3 4,4-DDT 80U
72-43-5 Methoxychlor 16U
53494-70-5 |Endrin Ketone 12U
5103-74-2 |Gamma-Chlordane 60U
5103-71-9 [Alpha-Chlordane 60U
8001-352 |Toxaphene &0V

- Aroclor-1242/1016 80U
12672-29-6 |Aroclor-1248 80U
11097-69-1 |Aroclor-1254 80U
11096-82-5 [Aroclor-1260 80u

U
NA

* Pesticide Surrogate Recovery

[ Dibutylchlorendate

[ 65%

Data Qualifiers

Indicates compound was analyzed for but not detected at the given detection limit.

Indicates not anal

yzed. .

69




ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sample ID: 61300 Sample No.: YQ-EPA 14

Matrix:  Soil
C Report No.: 6130 - Battelle

QZ]A M Project: Batch No. 9&10
Data Release Authorized: BOA-37PR-121909&PR 121910

DATA PREPARED: MAC:C (05/14/90) cpg VTSR: 04/18/90
Date Extracted: 04/27/90 GPC Cleanup: No
Date Analyzed: 05/10/90 Alumina Cleanup: Yes

Conc/Dil Factor: 1:20 Sulfur Cleanup: No
Dry Weight: 20.6 grams
CAS Number ng/kg

319-84-6 Alpha-BHC 40U
319-85-7 Beta-BHC 40U
3190-86-8 Delta-BHC 60U
58-89-9 Gamma-BHC (Lindane) 40U
76-44-8 Heptachlor 40U
309-00-2 Aldrin 40U
1024-57-3 |Heptachlor Epoxide 40U
959-98-8 Endosulfan | 40U
60-57-1 Dieldrin 40U
72-55-9 4,4-DDE 80U
72-20-8 Endrin 80U
33212-659 |[Endosulfan il 80U
72-54-8 44-DDD 80U
1031-07-8 |Endosulfan Sulfate 16U
50-29-3 4,4-DDT 80U
72-43-5 Methoxychlor 16U
53494-70-5 |Endrin Ketone 12U
5103-74-2 jGamma-Chlordane = 60U
5103-719 {Alpha-Chlordane 60U
8001-35-2 |Toxaphene &0U

- Aroclor-1242/1016 80U
12672-29-6 |Aroclor-1248 80U
11097-69-1 |Aroclor-1254 80U
11096-82-5 |Aroclor-1260 80U

* Pesticide Surrogate Recovery
[ Dibutylchlorendate ' | 78% |

Data Qualifiers

U Indicates compound was analyzed for but not detected at the given detection limit.
NA Indicates not analyzed.




FROM BARATTELLE SEQUIM 6.21.1998 15:53 P. 9

Consyitants

Lab Sample ID: 6130A
Matrix; Soll

Sample No.: YQ-BCY 333 Ninth Ave. North

Seattle, WA 98109-5187
Report No.: 6130 - Battelle (00%) B21-84%0
Project: Batch No, 9&1 (00 e (A
A - BOA-37PR-121909&PR121910
VTSR: 04/18/90

Data Release AuthOrled:
DATA PREPARED: MAC:C (05/14/90) cpg

Date Extracted: 04/27/90
Date Anclyzed: 05/10/60
Conc/Dil Factor. 1:20
Dry Weight: 12.9 grards

GPC Cleonup: No
Alumina Cleanup: Yes$
Sulfur Cleanup: No

CAS Nurntier _ ng/k
319-84-6 . JAIPhQ-BHC 400
319-857 . [Beta-BHC 40U
319868 |Delta-BHC 60V
58699 |Gamma BHC (Lindane) | 40U
76-44-8  |Heptachior 40V
309002 |AldAn 40U
1024-57-3 _ |{Heptachior Epoxide 40U
-08-8 Endosulfan | 40U
0671, [Dleiaan 40U
712559 |4.4%DDE 800U
72-20-8 Endrin 80U
33212659 |Endosaffan i 80U
728485 . |aA-DDD 80U
1031078 [Endosutfan Suifate 16U
50-29-3 - 14.4-DDT 80U
72-435 Methoxychlor 16V
534705 _|Endiin Ketone 12U
5103742 Gamma-Chiordane 60U |
103-71 Alpha-Chiordane 60U
B0T352 - [Toxaphens &0V
- Aroclor-1242/1016 80U
Y26072-2%90, [Arocior-1245 80U
NTOR7-69-1 |Arocior-1254 8oy
1036628, |Arocior-1260 oU |
* posticide Surrogate Recovery N
[Dibutyichlorendate 76% |
Data Qualifiers
U Indicates compbund was analyzed for but not detected at thé q!\)en detection limit,
NA Indicates not adalyzed.
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FROM

BATTELLE SEQUIMN

Lab Sample ID: 61308

6.21.1990 15:53 P.10

COTTSUIEnTS - -

Sample No.: YQ-BC\'O 233 Ninth Ave. North

Matrix: Soll ‘ Seattle, WA 98109-5187
Report No.: 6130 - Battelle (e a1 7559 (FAX) -
Project: Batch No. 9&10 .
Data Release Authorized: SV JoMl,. BOA-37PR-121909&PR121910
DATA PREPARED: MAC:C (05/14/90) cpg VTSR: 04/18/90 .
Date Extracted: 04/27/90 GPC Cleanup: No

Date Analyzed: 05/10/90

Conc/Dil Factor: 1:20
Dry Welght: 24.4 grocms

Aluming Cleanup: Yes.
Sulfur Clegnup: No

CAS Numbir ug/kg
319846 _ JAPhQ-BHG 40U
319857  |Beta-BHC_ 40U
319868 |DeRaBHC 600 |
58-60-9  |Gamma-BHC (Lindane) | 40U
76-448 _ |Heptachior 200 |
305002 _ [Aldnn - 40U
1024-567-3 . {Heptachior Epoxide 400
959-98-8 __|Endosuttan | 40U
80-57-1 Dieidnin 40U
72559 14A.DDE 8.0V
727208 ___|enddn 8.00
3321265%_[Endosufanl 80U
72-548  |4A-DDD 80U
1031076 ._[Endosulfan Sutate 160
90293 14.4-DD1 80U
712-43-5 Methoxychior 16U
53494-705_|Endrin Kefone 120
5103742 |Gamma-Chlordane 60U
{5105715_|Aipha-Chiordane 60U -
8001352 [Toxaphene a0V
- Aroclor-1242/1016 00
12672-29-6 |Aroclor-1248 80U
TIR76%1 |Arocior-1254 20U )
11096-825 |Arocior-1260 U

* Posticide Surrogate Recovery ' ’
Inlbutyich%tondote | 65% | L

Data Qualifiers

Indicates compdund was analyzed for but not detected at thé given detaction limit.
indicates not adalyzed.
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ORGANICS ANALYSIS DATA SHEET Sample No: YQ - EPA2
Semivolatiles by Methods 625/8270
Lab ID: 6130F QC Report No: 6130 - Battelle
Matrix: Solls/Sediments Project No: Batch No 9 &10
. VTISR: 04/18/90
: Date Release Authorized: __&Zm
Report prepared 05/17/90 MAC:B
Sample Wt: 12.9 gm (Dry Weight)
Date extracted: 04/27/90 Percent Moisture: 61.7%
Analyzed (FINN 2):  05/16/90 pH: 80
GPC Clean-up: YES (1 of 2) Conc/Dilution: 1to1
CAS Number ug/Kg CAS Number ug/Kg
108-95-2 Phenol 430 83-32-9 Acenaphthene 160U
111-44-4 bis(2-ChloroethylEther 160U . | |51-28-5 24-Dinitrophenol 160U
95-57-8 2-Chlorophenol 160U 100-02-7 |4-Nitrophenol 780U
541-73-1 1,3-Dichlorobenzene 160U 132-64-9 | Dibenzofuran 160U
106-46-7 1,4-Dichlorobenzene 160U 121-14-2 |2 4-Dinitrotoluene 780U
100-51-6 Benzyl Alcohol 780U 806-20-2 |2.6-Dinitrotoluene 780U
95-50-1 1,2-Dichlorobenzene 160U 84-66-2 Diethylphthalate 160U
0548-7 2-Methylphenol 160U 7005-72-3 |4-Chlorophenyl-phenylether | 160U
108-60-1 bis(2-chloroisopropyl)Ether 160U 86-73-7 Fluorene 160U
1106-44-5 4-Methyiphenol 170 100-01-6 | 4-Nitroaniline 780U
21-64-7 N-Nitroso-Di-n-Propylamine 160U |[834-52-1 |4.6-Dinitro-2-Methylphenol 1600U
&7-72-1 Hexachloroethane 310U 86-30-6 N-Nitrosodiphenylamine(1) 10U
08-95-3 Nitrobenzene 160U 101-55-3 |4-Bromophenyl-phenylether | 160U
78-59-1 Isophorone 160U 118-74-1 |Hexachlorobenzene 160U
88-75-5 2-Nitrophenol 780U 87-86-5 Pentachlorophenol 780U
105-67-9 2.4-Dimethylphenol 310U 8501-8 Phenanthrene 160U
65-850 Benzoic Acid 160U 120-12-7 |Anthracene 160U
111-91-1 bis(2-Chloroethoxy)Methane | 160U 84-74-2 Di-n-Butylphthalate 160U
120-83-2 2,4-Dichlorophenol 470U 206-44-0 {Fluoranthene 270
120-82-1 1.2,4-Trichlorobenzene 160U 129-00-0 |[Pyrene 170
91-20-3 Naphthalene 160U 8568-7 Butylbenzylphthalate -1 140U
106-47-8 4-Chloroaniline 470U 91-94-1 3.3"-Dichlorobenzidine 780U
87-68-3 Hexachlorobutadiene 310U 56-55-3 Benzo(a)Anthracene 160U
59-50-7 4-Chloro-3-Methylphenol 310U 117-81-7 | bis(2-Ethylhexyl)Phthalate 750
21-57-6 2-Methylnaphthalene 160U 218-01-9 |Chrysene 120J
77-47-4 Hexachlorocyclopentadiene | 780U 117-840 | Di-n-Octyl Phthalate 160U
88-06-2 2.4.6-Trichlorophenol 780U 205-99-2 |Benzo(b)Fluoranthene 160U
95-954 2.,4,5-Trichlorophenol 780U 207-08-9 |Benzo(k)Fluoranthene 160U
91-58-7 2-Chloronaphthalene 160U 50-32-8 Benzo(a)Pyrene 160U
88-74-4 2-Nitroaniline 780U 193-39-5 }Indeno(1.2,3-cd)Pyrene 160U
131-11-3 Dimethyl Phthalate 160U 53-70-3 Dibenz(a.h)Anthracene 160U
208-96-8 Acenaphthylene 160U 191-24-2 |Benzo(ghi)Perylene 160U
90-09-2 3-Nitroaniline 760U (1) Cannot be separated from diphenylamine
*Base/neutral surrogate recoveries *Acid surrogate recoveries
d5-Nitrobenzene 69.0% d5-Phenol 76.2%
2-Fluorobiphenyl 83.4% 2-Fluorophenol 76.4%
d14-p-Terphenyl 81.5% 2 4.,6-Tribromophenol 82.0%




ORGANICS ANALYSIS DATA SHEET Sample No: YQ - EPA3
Semivolatiles by Methods 625/8270
Lab ID: 6130G QC Report No: 6130 - Battelle
Matrix: Soils/Sediments Project No: Batch No @ &10
VTSR: 04/18/90
Date Release Authorized: _ /@Zfég/
Report prepared 05/17/90 MAC:B
Sample Wt 19.1 gm (Dry Weight)
Date extracted: 04/27/90 Percent Moisture: 38.6%
Analyzed (FINN 2):  05/15/90 pH: 7.7
GPC Cleanrup: NO (1 of2) Conc/Dilution: 1101

CAS Number npg/Kg CAS Number ug/Kg
108-95-2 Phenol 120M 83-32-9 Acenaphthene-—-—- 100U
111444 bis(2-Chloroethyl)Ether 100U 51-28-5 2 4-Dinitrophenol 1000U
95-57-8 2-Chlorophenol 100U 100-02-7 . |4-Nitrophenol 50U
541-73-1 1.3-Dichlorobenzene 1aou 132-64-9 |Dibenzofuran 100U
106-46-7 1.4-Dichlorobenzene j[00]0] 121-14-2 | 2.4-Dinitrotoluene 520U
100-51-6 Benzyl Alcohol a0u 606-20-2 | 2,6-Dinitrotoluene S20U
95-50-1 1,2-Dichlorobenzene 1aou 84-66-2 Diethylphthalate 100U
95-48-7 2-Methyiphenol 100U 7005-72-3 |4-Chlorophenyl-phenylether 10U
108-60-1 bis(2-chloroisopropyDEther j[00]V] 86-73-7 Fluoren@ e—e—ueneecms . | 10U,
106-44-5 4-Methylphenol 10U 100016 |4-Nitroaniline , S20U
621-64-7 N-Nitroso-Di-n-Propylamine 10U 534-52-1 |4.6-Dinitro-2-Methylphenol 1000U
67-72-1 Hexachloroethane 210U 86-30-6 N-Nitrosodiphenylamine(1) 10U
98-95-3 Nitrobenzene 1oouU 101-55-3 |4-Bromophenyl-phenylether | 100U
78-59-1 Isophorone 1aou 118-74-1 |Hexachlorobenzene 100U
86-75-56 2-Nitrophenol a0U 87-86-5 Pentachlorophenol &0U
105-67-9 24-Dimethylphenol 210U 8501-8 Phenanthrene — —-100U-
65-850 Benzoic Acid 1000U 120-12-7 |Anthracene —~]10U-
111-91-1 bis(2-Chloroethoxy)Methane 10U 84-74-2 Di-n-Butylphthalate 100U
120-83-2 2,4-Dichlorophenol 310U 206-44-0 Fluoranthene—-~~~~——-~ et Bl I $
120-82-1 1.2,4-Trichlorobenzene 1aou 129-00-0 |Pyrene ——- s wmmmwmemm oo o QR oo
91-20-3 Naphthalene ™ =10 U] | 85-68-7 Bufylbenzylphfha/are 10U
106-47-8 4-Chloroaniline 310U 91-94-1 3,3-Dichlorobenzidine 520U
87-68-3 Hexachlorobutadiene 210U 56-55-3 Benzo(a)Anthracene 10U~
59-50-7 4-Chloro-3-Methylphenol 210U 117-81-7 |bis(2- thylhexyl)Phihalcte 340
91-57-6 2-Methylnaphthalene 10U 218-01-9 |Chrysene "~~~ 4J
77-474 Hexachlorocyclopentadiene | 520U 117-84-0 | Di-n-Octyl Phthalate 10U
88-06-2 2,4,6-Trichlorophenol 520U 205-99-2 |Benzo(b)Fluoranthen@..........| 100U
95-954 2.4,5-Trichlorophenol 520U 20708-9 |Benzo(k)Fluoranthene -——--| ~100U-
91-58-7 2-Chloronaphthalene 10U 50-32-8 Benzo(a)Pyrene:z ... _ 100U
88-74-4 2-Nitroaniline S20U 193-39-5 |Indeno(1,2,3-cad)Pyrene -~~~ 1aou
131-11-3 Dimethyl Phthalate 100U 53-70-3 Dibenz(a,h)Anthracene -.., 10U
208-96-8 |Acenaphthylene 10U 191-24-2 | Benzo(ghi)Perylene i —w|—100U ~
90-09-2 3-Nitroaniline 520U (1) Cannot be separated from diphenylamine

*Base/neutral surrogate recoveries *Acid surrogate recoveries

d5-Nitrobenzene 53.0% d5-Phenol 69.1%

2-Fluorobiphenyl 75.3% 2-Fluorophenol 59.0%

d14-p-Terphenyl 73.3% 74 - 2 4.6-Tribromophenol 70.7%




ORGANICS ANALYSIS DATA SHEET Sample No:
Semivolatiles by Methods 625/8270

Lab ID: 6130H QC Report No:

Matrix: Soils/Sediments Project No:

VTSR:

Date Release Authorized: __ s Zodihe ——

Report prepared 05/17/90 MAC:B

Sample Wt:

Date extracted: 04/27/90 Percent Moisture:
Analyzed (FINN 2):  05/15/90 pH:
GPC Clean-up: NO (1 0of2) Conc/Dilution:

YQ - EPAS

6130 - Battelle
Batch No ? &10
04/18/90

21.5 gm (Dry Weight)
30.2%

7.7

1to1

CAS Number ng/Kg CAS Number ng/Kg
108-95-2 " |Phenol 83IM 83-32-9 Acenaphthene 3U
111444 bis(2-ChloroethyEther o3U 51-28-5 2.4-Dinitrophenol Q30U
95-57-8 2-Chlorophenol o3U 100-:02-7 |4-Nitrophenol 470U
541-73-1 1,3-Dichlorobenzene 3U 132-64-9 jDibenzofuran o3U
106-46-7 1,4-Dichlorobenzene o3U 121-14-2 | 2.4-Dinitrotoluene 470U
100-51-6 Benzyl Alcohol 470U &06-20-2 |2.6-Dinitrotoluene 470U
95-50-1 1,2-Dichlorobenzene 3U 84-66-2 Diethylphthalate 3U
95-48-7 2-Methylphenol 33U 7005-72-3 |4-Chlorophenyl-phenylether 3U
108-60-1 bis(2-chloroisopropyl)Ether 93U 86-73-7 Fluorene o3U
106-44-5 4-Methylphenol o3U 10001-6 |4-Nitroaniline 470U
621-64-7 N-Nitroso-Di-n-Propylamine 3U 534-52-1 |4.,6-Dinitro-2-Methylphenol 30U
67-72-1 Hexachloroethane 190U 86-30-6 N-Nitrosodiphenylamine(1) Q3U
98-95-3 Nitrobenzene 33U 101-55-3 |4-Bromophenyl-phenylether | 93U
78-59-1 Isophorone 3U 118-74-1 |Hexachlorobenzene o3U
88-75-6 2-Nitrophenol 470U 87-86-5 Pentachlorophenol 470U
105-67-9 2,4-Dimethylphenol 190U 8501-8 Phenanthrene 3U
65-850 Benzoic Acid 930U 120-12-7 |Anthracene o3U
111-91-1 bis(2-Chloroethoxy)Methane o3U 84-74-2 Di-n-Butylphthalate 3U
120-83-2 2,4-Dichlorophenol 280U 206440 |Fluoranthene o3U
120-82-1 1,2,4-Trichlorobenzene Q3U 129-00-0 |Pyrene o3U
91-20-3 Naphthalene o3U 8568-7 Butylbenzylphthalate 3U
106-47-8 4-Chloroaniline 280U 91-94-1 3,3-Dichlorobenzidine 470U
87-68-3 Hexachlorobutadiene 190U 56-55-3 Benzo(a)Anthracene Q3U
59-50-7 4-Chloro-3-Methylphenol 190U 117-81-7 |bis(2-Ethylhexyl)Phthalate 77J
91-57-6 2-Methylnaphthalene o3U 21801-9 |Chrysene 23U
77-47-4 Hexachlorocyclopentadiene | 470U 117-84-0 |Di-n-Octyl Phthalate 3U
88-06-2 2.4,6-Trichlorophenol 470U 205-99-2 |Benzo(b)Fluoranthene 12617
05-95-4 2.4,5-Trichlorophenol 470U 207-08-9 |Benzo(k)Fluoranthene o3U
91-58-7 2-Chloronaphthalene Q3U 50-32-8 Benzo(a)Pyrene e3U
88-74-4 2-Nitroaniline 470U 193-39-5 |Indeno(1.2,3-ca)Pyrene Q3U
131-11-3 Dimethyl Phthalate e3U 53-70-3 Dibenz(a,h)Anthracene 23U
208-96-8 Acenaphthylene Q33U 191-24-2 |Benzo(ghiPerylene Q3U
P9-09-2 3-Nitroaniline 470U (1) Cannot be separated from diphenylamine
*Base/neutral surrogate recoveries *Acid surrogate recoveries
d5-Nitrobenzene 60.2% d5-Phenol 70.2%
2-Fluorobiphenyl 76.6% 2-Fluorophenol 65.8%
d14-p-Terphenyl 79.3% | - - 2 A .6-Tribromophenol 69.4%
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ORGANICS ANALYSIS DATA SHEET Sample No:
Semivolatiles by Methods 625/8270

Lab ID: 61301 QC Report No:
Matrix: Soils/Sediments Project No:
VTSR:

Date Release Authorized: Munru/u‘o

Report prepared 05/17/90 MAC:B

Sample Wt:

YQ - EPA8
6130 - Battelle

Batch No 9 &10
04/18/90

19.1 gm (Dry Weight)

Date extracted: 04/27/90 Percent Moisture: 38.0%
Analyzed (FINN 2):  05/15/90 pH: 7.8
GPC Cleanup: NO(10of2) Conc/Dilution: 1to1

CAS Number pg/Kg CAS Number ng/Kg
108-95-2  |[Phenol 310 83-32-9 |Acenaphthene 10U
111-44-4 bis(2-ChloroethyhEther 10U 51-28-5 2 4-Dinitrophenol 100U
95-57-8 2-Chlorophenol 100U 100-02-7 |4-Nitrophenol &0U
541-73-1 1.3-Dichlorobenzene 100U 132-64-9 | Dibenzofuran 100U
106-46-7 1,4-Dichlorobenzene 100U 121-14-2 | 2.4-Dinitrotoluene 50U
100-51-6 Benzyl Alcohol 820U 606-20-2 | 2,6-Dinitrotoluene 520U
95-50-1 1.2-Dichlorobenzene 100U 84-66-2 Diethylphthalate 1aou
95-48-7 2-Methylphenol 10U 7005-72-3 |4-Chlorophenyl-phenylether | 100U
108-60-1 bis(2-chloroisopropylEther 1aou 86-73-7 Fluorene aou
106-44-5 4-Methylphenol 190 100016 |4-Nitroaniline S0U
621-64-7 N-Nitroso-Di-n-Propylamine 100U 534-52-1 |4,6-Dinitro-2-Methylphenol 1000U
67-72-1 Hexachloroethane 210U 86-30-6 N-Nitrosodiphenylamine(1) 10U
98-95-3 Nitrobenzene 100U 101-55-3 |4-Bromophenyl-phenylether | 100U
78-59-1 Isophorone 10U 118-74-1 |Hexachlorobenzene 10U
88-75-5 2-Nitrophenol 520U 87-86-5 Pentachlorophenol 520U
105-67-9 2,4-Dimethyiphenol 210U 85-01-8 Phenanthrene 76)
65850 |Benzoic Acid 100U 120-12-7 |Anthracene 10U
111-91-1 bis(2-Chloroethoxy)Methane | 100U 84-74-2 Di-n-Butylphthalate 100U
120-83-2 2,4-Dichlorophenol 310U 206-44-0 |Fluoranthene 230
120-82-1 1,.2,4-Trichlorobenzene 1aou 129-00-0 |Pyrene 150
921-20-3 Naphthalene 1QouU 8568-7 Butylbenzylphthalate 1aouU
106-47-8 4-Chloroaniline 310U 91-94-1 3,3-Dichlorobenzidine S0U
87-68-3 Hexachlorobutadiene 210U 56-55-3 Benzo(a)Anthracene 10U
59-50-7 4-Chloro-3-Methylphenol 210U 117-81-7 | bis(2-Ethylhexy)Phthalate 150
91-57-6 2-Methyinaphthalene 10U 218-01-9 |Chrysene 76J
77-474 Hexachlorocyclopentadiene | 820U 117-84-0 |Di-n-Octyl Phthalate 10U
88-06-2 2.,4,6-Trichlorophenol 520U 20599-2 |Benzo(b)Fluoranthene 100U
05-954 2.4,5-Trichlorophenol &20U 207-08-9 |Benzo(k)Fluoranthene 100U
91-58-7 2-Chloronaphthalene 1aouU 50-32-8 Benzo(a)Pyrene 10u
88-74-4 2-Nitroaniline 50U 193-39-5 |Indeno(1,2,3-cd)Pyrene 10U
131-11-3 Dimethyl Phthalate 100U 53-70-3 Dibenz(a,h)Anthracene 10U
208-96-8 Acenaphthylene j[o0]V] 191-24-2  |Benzo(ghi)Perylene 100U
99-09-2 3-Nitroaniline 520U (1) Cannot be separated from diphenylamine

*Base/neutral surrogate recoveries *Acid surrogate recoveries

d5-Nitrobenzene 65.9% d5-Phenol 87.8%

2-Fluorobiphenyl 98.0% 2-Fluorophenol 73.5%

d14-p-Terphenyl 97.3% - 2 4.6-Tribromophenol 97.7%
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ORGANICS ANALYSIS DATA SHEET
Semivolatiles by Methods 625/8270

Sample No:

YQ - EPA9

Lab ID: 6130 '+ QC Report No: 6130 - Battelle
Matrix: Soils/Sediments Project No: Batch No 9 &10
VTSR: 04/18/90
Date Release Authorized: _Zm J7 dekee
Report prepared 05/17/90 MAC:B
Sample Wt: 14.0 gm (Dry Weight)
Date extracted:  04/27/90 Percent Moisture: 58.0%
Analyzed (FINN2):  05/15/90 pH: 7.8
GPC Clean-up: NO (1 0f2) - Conc/Dildtion: 1101

CAS Number ng/Kg CAS Number ng/Kg
108-95-2 Phenol 170M | |83-32-9 Acenaphthene 140U
111-44-4 bis(2-ChloroethyDEther 140U 51-28-5 2,4-Dinitrophenol 140U
95-57-8 2-Chlorophenol 140U 100:02-7  |4-Nitrophenol 710U
541-73-1 1.3-Dichlorobenzene 140U 132-64-9 | Dibenzofuran 140U
106-46-7 1,4-Dichlorobenzene 140U 121-14-2 {2 4-Dinitrotoluene 710U
100-51-6 Benzyl Alcohol 710U 606-20-2 |2.6-Dinitrofoluene 710U
95-50-1 1,2-Dichlorobenzene 140U 84-66-2 Diethylphthalate 140U
05-48-7 2-Methylphenol 140U 7005-72-3 |4-Chlorophenyl-phenylether | 140U
108-60-1 bis(2-chloroisopropyDEther 140U 86-73-7 Fluorene 140U
106-44-5 4-Methylphenol 140U 100:01-6 |4-Nitroaniline 710U
621-64-7 N-Nitroso-Di-n-Propylamine 190U 534-52-1 |4.6-Dinitro-2-Methylphenol 140U
67-72-1 Hexachloroethane 20U 86-30-6 N-Nitrosodiphenylamine(1) 140U
98-95-3 Nitrobenzene 140U 101-565-3 |4-Bromophenyl-phenylether | 140U
78-59-1 Isophorone 140U 118-74-1 |Hexachlorobenzene 140U
88-75-5 2-Nitrophenol 710U 87-86-5 Pentachlorophenol 710U
10567-9  |2,4-Dimethylphenol 20U 8501-8 Phenanthrene 140U
65-850 Benzoic Acid 1400U 120-12-7 |Anthracene 140U
111-91-1 bis(2-Chloroethoxy)Methane 140U 84-74-2 Di-n-Butylphthalate 140U
120-83-2 2,4-Dichlorophenol 430U 206440 |Fluoranthene 140U
120-82-1 1,2,4-Trichlorobenzene 140U 120000 |Pyrene 140U
91-20-3 Naphthalene 140U 85-68-7 Butylbenzyiphthalate 140U
106-47-8 4-Chloroaniline 430U 91-94-1 3.3-Dichlorobenzidine 710U
87-68-3 Hexachlorobutadiene 20U 56-55-3 Benzo(a)Anthracene 140U
59-50-7 4-Chloro-3-Methylphenol 20U 117-81-7 | bis(2-EthylhexyDPhthalate 140U
91-57-6 2-Methylnaphthalene 140U 218-01-9 |Chrysene 140U
77-47-4 Hexachlorocyclopentadiene | 710U 117-84-0 | Di-n-Octyl Phthalate 140U
88-06-2 24.,6-Trichlorophenol 710U 205-99-2 |Benzo(b)Fluoranthene 140U
95-95-4 2.,4,5-Trichlorophenol 710U 207089 |Benzo(k)Fluoranthene 140U
91-58-7 2-Chloronaphthalene 140U 50-32-8 Benzo(a)Pyrene 140U
88-74-4 2-Nitroaniline 710U 193-39-5 |Indeno(1.2,3-cd)Pyrene 140U
131-11-3 Dimethyl Phthalate 140U 53-70-3 Dibenz(a.h)Anthracene 140U
208-96-8 Acenaphthylene 140U 191-24-2 |Benzo(ghi)Perylene 140U
P0-09-2 3-Nitroaniline 710U (1) Cannot be separated from diphenylamine

*Base/neutral surrogate recoveries *Acid surrogate recoveries

d5-Nitrobenzene 46.4% d5-Phenoil. 61.2%

2-Fluorobiphenyl 75.2% 2-Fluorophenol 51.2%

d14-p-Terphenyl 74.9% 12.4,6-Tribromophenol 63.4%
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ORGANICS ANALYSIS DATA SHEET Sample No:

Semivolatiles by Methods 625/8270

Lab ID: 6130KDUP QC Report No:
Matrix: Soils/Sediments Project No:
. VTSR:
Date Release Aufhorized:ﬂﬂW@
Report prepared 05/17/90 MAC:B
Sample Wt:

YQ - EPA10
Duplicate

6130 - Battelle
Batch No 9 &10
04/18/90

21.2 gm (Dry Weight)

Date extracted: 04/27/90 Percent Moisture: 34.0%
Analyzed (FINN 2): 05/15/90 pH: 79
GPC Clean-up: NO (10f2) Conc/Dilution: 1to1

CAS Number ng/Kg CAS Number ng/Kg
108-95-2 Phenol 190U 83-32-9 Acenaphthene 4U
111-444 bis(2-ChloroethylEther U 51-28-5 2,4-Dinitrophencl Q40U
95-57-8 2-Chlorophenol 44U 100-02-7 {4-Nitrophenol 470U
541-73-1 1,3-Dichlorobenzene AU 132-64-9 |Dibenzofuran 4U
106-46-7 1,4-Dichlorobenzene 44U 121-14-2 | 2.4-Dinitrotoluene 470U
100-51-6 Benzyl Alcohol 470U 606-20-2 |2.6-Dinitrotoluene 470U
95-50-1 1.2-Dichlorobenzene o4U 84-66-2 Diethylphthalate 4y
95-48-7 2-Methylphenol AU 7005-72-3 {4-Chlorophenyl-phenylether | 94U
108-60-1 bis(2-chloroisopropyl)Ether 44U 86737 Fluorene 4qU
106-44-5 4-Methylphenol 4qU 100-01-6 |4-Nitroaniline 470U
621-64-7 N-Nitroso-Di-n-Propylamine U 534-52-1 |4,6-Dinitro-2-Methylphenol 40oU
67-72-1 Hexachloroethane 190U 86-30-6 N-Nitrosodiphenylamine(1) qU
98-95-3 Nitrobenzene U 101-55-3 |4-Bromophenyl-phenylether | 94U
78-5%-1 Isophorone e4qu 118-74-1 |Hexachlorobenzene U
88-75-5 2-Nitrophenol 470U 87-86-5 Pentachlorophenol 470U
105-67-9 2.4-Dimethylphenol 10U 8501-8 Phenanthrene 4U
65-850 Benzoic Acid OU 120-12-7 |Anthracene 4U
111-91-1 bis(2-Chloroethoxy)Methane 4qU 84-74-2 Di-n-Butylphthalate o4U
120-83-2 2.4-Dichlorophenol 280U 206440 |Fluoranthene 1240)
120-82-1 1,2,4-Trichlorobenzene 4U 120000 |Pyrene AU
91-20-3 Naphthalene AU 85-68-7 Butylbenzylphthalate U
106-47-8 4-Chloroaniline 280U 91-94-1 3,3"-Dichlorobenzidine 470U
87-68-3 Hexachlorobutadiene 10U 56-55-3 Benzo(a)Anthracene 4U
59-50-7 4-Chloro-3-Methylphenol 190U 117-81-7 | bis(2-Ethylhexyl)Phthalate 260
91-57-6 2-Methylnaphthalene [2%10] 21801-9 |Chrysene o4y
77-47-4 Hexachlorocyclopentadiene | 470U 117-840 |Di-n-Octyl Phthalate 4U
88-06-2 2.4,6-Trichlorophenol 470U 205699-2 |Benzo(b)Fluoranthene 44U
95954 2,4,5-Trichlorophenol 470U 207089 |Benzo(k)Fluoranthene 4U
91-58-7 2-Chloronaphthalene 44U 50-32-8 Benzo(a)Pyrene 4U
88-744 2-Nitroaniline 470U | [193395  [Indeno(1.2.3-cd)Pyrene ]
131-11-3 Dimethyl Phthalate 4U 53-70-3 Dibenz(a.h)Anthracene AU
208-96-8 Acenaphthylene 4U 191-24-2 |Benzo(ghi)Perylene AU
90-09-2 3-Nitroaniline 470U (1) Cannot be separated from diphenylamine

*Base/neutral surrogate recoveries *Acid surrogate recoveries

d5-Nitrobenzene 46.0% d5-Phenol 58.3%

2-Fluorobiphenyl 69.6% 2-Fluorophenol 51.2%

d14-p-Terphenyl 72.8% - |2.4.6-Tribromophenol 61.0%




. ORGANICS ANALYSIS DATA SHEET Sample No:
h Semivolatiles by Methods 625/8270

\ Lab ID: 6130L QC Report No:

atrix: Soils/Sediments Project No:

VTSR:

Date Release Authorized: __4/‘2;;2_’,@/_/
Report prepared 05/17/90 MAC:B

YQ - EPATI

6130 - Battelle
Batch No 9 &10
04/18/90

Sample Wt: 22.6 gm (Dry Weight)
Date extracted: 04/27/90 Percent Moisture: 27.6%
Analyzed (FINN 2):  05/15/90 pH: 7.2
GPC Clean-up: NO (1 0of2) Conc/Dilution: 1101

CAS Number ng/Kg CAS Number ng/Kg
108-95-2 Phenol 180U 83-32-9 Acenaphthene 89U
111-44-4 bis(2-ChloroethyDEther 89U 51-28-5 2.4-Dinitrophenol 880U
95-57-8 2-Chlorophenol 89U 100-02-7  |4-Nitrophenol 440U
541-73-1 1,3-Dichlorobenzene 89U 132-64-9 | Dibenzofuran 89U
106-46-7 1,4-Dichlorobenzene 89U 121-14-2 | 2,4-Dinitrotoluene 440U
100-51-6 Benzyl Alcohol 440U 606-20-2 | 2,6-Dinitrofoluene 440U
95-50-1 1,2-Dichlorobenzene 8ou 84-66-2 Diethylphthalate 892U
95-48-7 2-Methylphenol 8oU 7005-72-3 |4-Chlorophenyl-phenylether | 89U
108-60-1 bis(2-chloroisopropyl)Ether 89U 86-73-7 Fluorene 89U
106-44-5 4-Methylphenol 8ouU 10001-6 {4-Nitroaniline 440U
621-64-7 N-Nitroso-Di-n-Propylamine 8U 534-52-1 |4.6-Dinitro-2-Methylphenol 880U
67-72-1 Hexachloroethane 180U 86-30-6 N-Nitrosodiphenylamine(1) 8oU
98-95-3 Nitrobenzene 82U 101-55-3 |4-Bromophenyl-phenylether | 82U
78-59-1 Isophorone 8ou 118-74-1 |Hexachlorobenzene 89U
88-75-5 2-Nitrophenol 440U 87-86-5 Pentachlorophenol 440U
10567-9 2,4-Dimethylphenol 180U 8501-8 Phenanthrene 89U
65-850 Benzoic Acid 880U 120-12-7 |Anthracene 89U
111-91-1 bis(2-Chloroethoxy)Methane 89U 84-74-2 Di-n-Butylphthalate 8oU
120-83-2 2.4-Dichlorophenol 270U 206440 |Fluoranthene 89U
120-82-1 1,2,4-Trichlorobenzene 89U 120-00-0 |Pyrene 89U
91-20-3 Naphthalene 8U 85-68-7 Butylbenzyiphthalate 8oU
106-47-8 4-Chloroaniline 270U 91-94-1 3,3 -Dichlorobenzidine 440U
87-68-3 Hexachlorobutadiene 180U 56-55-3 Benzo(a)Anthracene 89U
59-50-7 4-Chloro-3-Methylphenol 180U 117-81-7 | bis(2-Ethylhexy)Phthalate 8oU
Q1-57-6 2-Methylnaphthalene 82U 218019 |Chrysene 82U
77-47-4 Hexachlorocyclopentadiene | 440U 117-840 | Di-n-Octyl Phthalate 8oU
88-06-2 2.4,6-Trichlorophenol 440U 205-99-2 |Benzo(b)Fluoranthene 82U
05954 2,4,5-Trichlorophenol 440U 207-08-9 |Benzo(k)Fluoranthene &u
91-58-7 2-Chloronaphthalene 82U 50-32-8 Benzo(a)Pyrene 8ouU
88-74-4 2-Nitroaniline 440U 193-39-5 |Indeno(1,2,3-ca)Pyrene 8ou
131-11-3 Dimethyl Phthalate 8oU 53-70-3 Dibenz(a.,h)Anthracene 89U
208-96-8 Acenaphthylene 8oU 191-24-2 |Benzo(ghiPerylene 89U
99-09-2 3-Nitroaniline 40U (1) Cannot be separated from diphenylamine

*Base/neutral surrogate recoveries *Acid surrogate recoveries

d5-Nitrobenzene 54.9% d5-Phenol 61.7%

2-Fluorobiphenyl 69.4% 2-Fluorophenol 57.5%

d14-p-Terphenyl 74.8% 2.4.6-Tribromophenol 68.4%
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ORGANICS ANALYSIS DATA SHEET Sample No:

Semivolatiles by Methods 625/8270

YQ - EPA12

Lab ID: 6130M QC Report No: 6130 - Battelle
Matrix: Soils/Sediments Project No: Batch No 9 &10
VISR: 04/18/90
Date Release Authorized: ,,%Z\Q(I’”ML»
Report prepared 05/17/90 MAC:B
Sample Wt: 16.4 gm (Dry Weight)
Date extracted: 04/27/90 Percent Moisture: 47.3%
Analyzed (FINN 2):  05/15/90 pH: 7.5
GPC Clean-up: NO (1 0of2) Conc/Dilution: 1101

CAS Number rg/Kg CAS Number ng/Kg
108-952  [Phenol 200U | [83-32-9 [Acenaphthene 120U
111-44-4 bis(2-ChloroethylEther 120U 51-28-5 2.4-Dinitrophenol 120U
95-57-8 2-Chlorophenol 120U 100-02-7 |4-Nifrophenol 610U
541-73-1 1,3-Dichlorobenzene 120U 132-64-9 |Dibenzofuran 120U
106-46-7 1,4-Dichlorobenzene 120U 121-14-2 | 24-Dinitrotoluene 610U
100-51-6 Benzyl Alcohol 610U 606-20-2 | 2,6-Dinifrofoluene 610U
95-50-1 1,2-Dichlorobenzene 120U 84-66-2 Diethylphthalate 120U
95-48-7 2-Methylphenol 120U 7005-72-3 4-Chlorophenyl-phenylether | 120U
108-60-1 bis(2-chloroisopropyl)Ether 120U 86-73-7 Fluorene 120U
106-44-5 4-Methylphenol 120U 100-01-6 |4-Nitroaniline 610U
621-64-7 N-Nitroso-Di-n-Propylamine 120U 534-52-1 |4.6-Dinitro-2-Methylphenol 120U
67-72-1 Hexachloroethane 240U 86-30-6 N-Nitrosodiphenylamine(1) 120U
98-95-3 Nitrobenzene 120U 101-55-3 |4-Bromophenyl-phenylether | 120U
78-59-1 Isophorone 120U 118-74-1 {Hexachlorobenzene 120U
88-75-5 2-Nitrophenol 610U [87-86-5 Pentachlorophenol 610U
105-67-9 2.4-Dimethyiphenol 240U 85018 Phenanthrene 120U
65-85-0 Benzoic Acid 120U 120-12-7 |Anthracene 120U
1711-91-1 bis(2-Chloroethoxy)Methane | 120U 84-74-2 Di-n-Butylphthalate 120U
120-83-2 2.4-Dichlorophenol 370U 206440 |Fluoranthene 120U
120-82-1 1.2,4-Trichlorobenzene 120U 129-000 |Pyrene 120U
91-20-3 Naphthalene 120 85-68-7 Butylbenzylphthalate 120U
106-47-8 4-Chloroaniline 370U 91-94-1 3,3 -Dichlorobenzidine 610U
87-68-3 Hexachlorobutadiene 290U 56-56-3 Benzo(a)Anthracene 120U
59-50-7 4-Chloro-3-Methylphenol 240U 117-81-7 | bis(2-EthylhexyDPhthalate 120U
91-57-6 2-Methylnaphthalene 120U 218-01-9 |Chrysene 120U
77-47-4 Hexachlorocyclopentadiene | 610U 117-84-0 | Di-n-Octyl Phthalate 120U
88-06-2 2.4,6-Trichlorophenol 410U 205992 |Benzo(b)Fluoranthene 120U
95954 2.4,5-Trichlorophenol 610U 207-08-9 |Benzo(k)Fluoranthene 120U
91-58-7 2-Chloronaphthalene 120U 50-32-8 Benzo(a)Pyrene 120U
88-744 2-Nitroaniline 610U 193-39-5 |Indeno(1,2,3-cd)Pyrene 120U
131-11-3 Dimethyl Phthalate 120U 53-70-3 Dibenz(a,h)Anthracene 120U
208-96-8 Acenaphthylene 120U 191-24-2 | Benzo(ghi)Perylene 120U
99-09-2 3-Nitroaniline 610U (1) Cannot be separated from diphenylamine

*Base/neutral surrogate recoveries *Acid surrogate recoveries

d5-Nitrobenzene 59.5% d5-Phenol 67.9%

2-Fluorobiphenyl 76.9% 2-Fluorophenol 65.6%

d14-p-Terphenyl 81.6% 2 ,4.6-Tribromophenol 79.6%
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ORGANICS ANALYSIS DATA SHEET . Sample No: YQ - EPA13
Semivolatiles by Methods 625/8270
Lab ID: 610N QC Report No: 6130 - Battelle
Matrix: Soils/Sediments Project No: BatchNo 9 &10
VTSR: 04/18/90
Date Release Authorized: g@; ]//%
Report prepared 05/17/90 MAC:B
Sample Wt: 28.7 gm (Dry Weight)
Date extracted: 04/27/90 Percent Moisture: 22.9%
Analyzed (FINN 2):  05/16/90 pH: 84
GPC Clean-up: NO (10of2) Conc/Dilution: 1to1

CAS Number nug/Kg CAS Number ug/Kg
108-95-2 Phenol 140U 83-32-9 Acenaphthene 70U
111-44-4 bis(2-ChloroethylEther 70U 51-28-5 2 4-Dinitrophenol 700U
95-57-8 2-Chlorophenol 70U 100-02-7 . |4-Nitrophenol 350U
541-73-1 1,3-Dichlorobenzene 70U 132-64-9 |Dibenzofuran 70U
106-46-7 1.4-Dichlorobenzene 70U 121-14-2 | 2.4-Dinitrotoluene 350U
100-51-6 Benzy! Alcohol 350U 606-20-2 12.6-Dinitrotoluene 350U
95-50-1 1,2-Dichlorobenzene 70U 84-66-2 Diethylphthalate 70U
©5-48-7 2-Methylphenol 0U 7005-72-3 |4-Chlorophenyl-phenylether 0U
108-60-1 bis(2-chloroisopropyl)Ether 70U 86-73-7 Fluorene 70U
106-44-5 4-Methylphenol 70U 100-01-6  |4-Nitroaniline 350U
621-64-7 N-Nitroso-Di-n-Propylamine 70U 534-52-1 4.6-Dinitro-2-Methylphenol 700U
67-72-1 Hexachloroethane 140U 86-30-6 N-Nitrosodiphenylamine(1) 70U
98-95-3 Nitrobenzene’ 70U 101-55-3 |4-Bromophenyl-phenylether | 70U
78-59-1 Isophorone 70U 118-74-1 {Hexachlorobenzene 70U
88-75-5 2-Nitrophenol 350U 87-86-5 Pentachlorophenol 350U
105-67-9 2,4-Dimethylphenol 140U 8501-8 Phenanthrene 70U
65-850 Benzoic Acid 70U 120-12-7 |Anthracene 70U
111-91-1 bis(2-Chloroethoxy)Methane 70U 84-74-2 Di-n-Butylphthalate 70U
120-83-2 2,4-Dichlorophenol 210U 206440 |Fluoranthene 0U
120-82-1 1,2,4-Trichlorobenzene 70U 129000 |Pyrene 70U
?1-20-3 Naphthalene 20U 85-68-7 Butylbenzylphthalate 0U
106-47-8 4-Chloroaniline 210U 91-94-1 3,3-Dichlorobenzidine 350U
87-68-3 Hexachlorobutadiene 140U 56-55-3 Benzo(a)Anthracene /0U
59-50-7 4-Chloro-3-Methylphenol 140U 117-81-7 | bis(2-Ethylhexy)Phthalate 70U
91-57-6 2-Methylnaphthalene 70U 21801-9 (Chrysene 70U
77-47-4 Hexachlorocyclopentadiene | 350U 117-84-0 | Di-n-Octyl Phthalate 70U
88-06-2 2,4,6-Trichlorophenol 350U 205-99-2 |Benzo(b)Fluoranthene 0U
05-954 2.,4,5-Trichlorophenol 350U 207-08-9 |Benzo(k)Fluoranthene 70U
91-58-7 2-Chloronaphthalene 70U 50-32-8 Benzo(a)Pyrene 70U
88-74-4 2-Nitroaniline 350U 193-39-5 {Indeno(1,2,3-cd)Pyrene 70U
131-11-3 Dimethyl Phthalate 70U 53-70-3 Dibenz(a.h)Anthracene 70U
208-96-8 Acenaphthylene 70U 191-24-2 |Benzo(ghi)Perylene 70U
P0-09-2 3-Nitroaniline 350U (1) Cannot be separated from diphenylamine

*Base/neutral surrogate recoveries *Acid surrogate recoveries

d5-Nitrobenzene 63.1% d5-Phenol 71.9%

2-Fluorobiphenyl 79.4% 2-Fluorophenol 69.1%

d14-p-Terphenyl 79.9% : 1 2.4.6-Tribromophenol 84.0%




ORGANICS ANALYSIS DATA SHEET |

Sample No: YQ - EPA14
Semivolatiles by Methods 625/8270
Lab ID: 61300 QC Report No: 6130 - Battelle
Matrix: Soils/Sediments Project No: Batch No 9 &10
. VTSR: 04/18/90
Date Release Authorized: %J«- 7 é;é.______.—
Report prepared 05/17/90 MAC:B
Sample Wt: 20.6 gm (Dry Weight)
Date extracted: 04/27/90 Percent Moisture: 41.3%
Analyzed (FINN 2):  05/16/90 pH: 80
GPC Cleanrup: NO(10of2) Conc/Dildtion: 1101

CAS Number nug/Kg CAS Number nLg/Kg
108-95-2 Phenol 260 83-32-9 Acenaphthene o7U
111-44-4 bis(2-ChloroethyDEther 97U 51-28-5 24-Dinitrophenol 90U
05-57-8 2-Chlorophenol 97U 100-02-7 . |4-Nitrophenol 420U
541-73-1 1.3-Dichlorobenzene o7U 132-64-9 | Dibenzofuran o7U
106-46-7 1.4-Dichlorobenzene Q7U 121-14-2 |2 4-Dinitrotoluene 490U
100-51-6 Benzyl Alcohol 490U 606-20-2 | 2,6-Dinitrotoluene 40U
95-50-1 1.2-Dichlorobenzene 97U 84-66-2 Diethylphthalate o7U
95-48-7 2-Methylphenol 97U 7005-72-3 |4-Chlorophenyi-phenylether | 97U
108-60-1 bis(2-chloroisopropylEther 97U 86-73-7 Fluorene 97U
106-44-5 4-Methylphenol 140 100-01-6  |4-Nitroaniline 40U
621-64-7 N-Nitroso-Di-n-Propylamine 97U | 1534-52-1 |4.6-Dinitro-2-Methylphenol 970U
67-72-1 Hexachloroethane 10U 86-30-6 N-Nitrosodiphenylamine(1) 97U
98-95-3 Nitrobenzene o7U 101-55-3 |4-Bromophenyl-phenylether | 97U
78-59-1 Isophorone 97U 118-74-1 |Hexachlorobenzene 97U
88-75-5 2-Nitrophenol 490U 87-86-5 Pentachlorophenol 490U
105-67-9 2.4-Dimethylphenol 10U 8501-8 Phenanthrene 97U
65-850 Benzoic Acid 970U 120-12-7 |Anthracene o7U
111-91-1 bis(2-Chloroethoxy)Methane 97U 84-74-2 Di-n-Butylphthalate 97U
120-83-2 2 4-Dichlorophenol 20U 206440 |Fluoranthene 97U
120-82-1 1.2,4-Trichlorobenzene 97U 129000 |Pyrene o7U
91-20-3 Naphthalene 97U 85-68-7 Butylbenzylphthalate 97U
106-47-8 4-Chloroaniline 20U 91-94-1 3,3-Dichlorobenzidine 490U
87-68-3 Hexachlorobutadiene 190U 56-55-3  |Benzo(a)Anthracene 97U
50-50-7 4-Chloro-3-Methylphenol 190U 117-81-7 |bis(2-Ethylhexyl)Phthalcate 110
91-57-6 2-Methylnaphthalene 97U 21801-9 |Chrysene 97U
77-474 Hexachlorocyclopentadiene | 490U 117-84-0 | Di-n-Octyl Phthalate 97U
88-06-2 2.4,6-Trichlorophenol 490U 205-99-2 | Benzo(b)Fluoranthene 97U
95954 2,4,5-Trichlorophenol 490U 20708-9 |Benzo(k)Fluoranthene 97U
91-58-7 2-Chloronaphthalene 97U 50-32-8 Benzo(a)Pyrene 97U
88-74-4 2-Nitroaniline 490U 193-3%5 |Indeno(1.2,3-cd)Pyrene o7U
131-11-3 Dimethyl Phthalate 97U 53-70-3 Dibenz(a.h)Anthracene 97U
208-96-8 Acenaphthylene o7U 191-24-2 | Benzo(ghi)Perylene o7U
09-09-2 3-Nitroaniline 490U (1) Cannot be separated from diphenylamine

*Base/neutral surrogate recoveries "Acid surrogate recoveries

d5-Nitrobenzene 52.8% d5-Phenol 68.4%

2-Fluorobiphenyl 81.2% 2-Fluorophenol 57.9%

d14-p-Terphenyl 78.3% - 2.4.6-Tribromophenol 76.2%
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FROM BRIlELLE »buwull

‘ ot G Y
ORGANICS ANALYSIS DATA SHEET ~ Sample No: YQ-8CY " Soomista &
Semtvolatiles by Methods 625/8270
LablD; 6130A QC Report No: 6130 - Battelio 333 Ninth Ave. North

Matrix: Solls/Sediments Project No: BatchNo 9 &10 Seattie, WA 98109-5187

‘ : (206) 621-6490
: VISR: 04/18/90 (206) 821-7523 (FAX)
Date Release Authorized: W .

.Report prepared 05/17/90 MAC:8 .
: Sample Wt: 17.9 gm (Ory Waight)
Date extracted:  04/27/90 Percent Moisture: 40.8%

Analyzed (FINN 2 Q5/15/90 pH: 80
GPC Clean-up: NOUl of D Conc/Dilution: 1to1
CAS Number : ug/Kg CAS Number 1o /K
N T R | o P T RLT
111444 | bis(2-ChioroethyhEther 1100 | [51-285 | 2,4-Dmltrophenol 110U
(95578 |2-Chlorophencl 110U_| [10002-7_|4-Nitrophenol S0U_|
541-73-1 | 1.3-Dichlorobenzens 110U | {132449 " |Diberzofuran “1100 |
106-46-7 Z_A-chhlorobenzene 110U 121-14-2 |24-Dinitrofoluene &0U
(100516 |Benzyl Alcohol &0U_| (606202 | 2.6-Dinitrotoluens 50U
9580-1 | 1.2-Dichloroberzene 110U | |8466-2  |Diethyiohthalate 110U
95487 _ |2-Methylphenol 1100} {7005-72-3 4-Chlorophenylpheénylether | 110U |
10660-1__|bis(2-chloroisopropyDEther 10U | (86737 |Fluorene 1100
106445 |4-Methyipheno] 110U | |100016 _|4-Nitroaniine &0U
1447 N-Nitroso-Di-n-Propylamine 110U | 1534-52-1 |4 6-Dlnlfro-2-MeﬂMphenol 110U
BN Hexachloroethane - | 20U (86306 __[N-Nitrosodiphenylamiretly 11100
953 Nitrobenzene 110U 101-55-3 4oBromophenprheny7afher 110U
78-59-1 Isophorone 110U _1|118-74-1 |Hexachlorobenzena 110U
V88-755 2-Nitrophenol X0V | 187666 1Pentachiorophenol 50U
10567-9 2,4-Dlmefhylphenol z_v__ 85-01-8 Phonanthrene =27 . 130 !
65850 BenZOIc Acid 1@y ) [126-:12-7 | Anthracene . 110U
1i191-]1 . bls(2-ChIoroefhoxy)Mefhone 110y 84742 Dkn-Butylphthaiote 110U ,
120832~ |2.4-Dichiorophenol SOU_| | 06440 :[Flucranthene = - 104 .,/
120-82-] 1.2, 4-Trichlorobenzene 110U | 1129000 [Pyrene .. ...~ 67 |°
91-20-3 Naphthalene 110U | |8566-7 Burylbenzylphfhalafe 110y
10647-8  |4-Chioroaniline 30U | {91847 3.3-Dichlorobenzidine &0U
87-68-3 Hexachlorobutadiene 20U 36-553 |Benzo(a)Anthrocene 10U
50507 | 4-Chloro-3-Methylphenol 20U | [TI781-7_ | Bis(2-EfhyihexyDPhihaiate 1100,
91-57-6 2-Methylngphthalene 110U | [218-01-9 CRIYSONe = - i ivsbesten i [ =+ 6B 1
77-47-4 Hexachlorocyclopentadiene | 30U | [117-640 Dn-Octyl Phthalate 110U
88-06-2 2A.6-Trichlorophenol 500 205992 Benzo(b)Fiuoranthene 1oy
95-954 24,5-Trichlorophenol S0V 207-08-9 Banzo(k)Fluoranthene 1oy
91-58-7 12-Chioronaphthalene 110U 1 |50328 ~"|Benzo(a)Pyrene 110U
88744 | 2-Nitroaniine 50U | (193398 _|Indenol1.2.3-caPyrene 110U
[131-T13__|Dimethyl Phtholate 110U | {83703 | Dibenz(a.mAnthracens 1700
208963 [Acenaphihylene 1ou ] (191242 Benzo(ghhPeryiene 110U
00-09-2 3-Nitroaniline S0V | ) Cannot be separated from diphenyiamine
~Base/neutral surrogate tecoveries *Acid surrogate recoveries
dS-Nitrobenzene 53.8% 67.9%
2-Fluorobiphenyl 75.1% 2-Fluorophenc' 60.9% |
[d14-p-Terphenyl B1%] A &-Tribroma; 5nol 67.9% |



FROM BRT
1

TELLE SEQUINM

- ORGANICS ANALYSIS DATA SHEEY
Semivolctiles by Methods 625/8270

Lab ID:
Matrix:

61308
Solls/Sedimerits

\)

Date Release Authorized:
Report prepared 05/17/90 MAC:8

Dcto extracted:  04/27/90

6.21.199%98 15:59

sample No: YQ-BC10

QC Report No: 6130 - Battelle
~ Project No: BatchNo 9 &19

VISR: 04/18/90

Sample Wt 24.4 gm (Dry Welghty

Percent Moisture: 24.0%

Chemists &

Congutiants

3. Ninth Ave. North

Seattle, WA 98109-5187

(20€) 8218490
(208) 621-7523 (FAX)

Andiyzed (FINN 2):  05/15/90 7 pH: 80
GPC Claanup: NOT of2) Conc/Dilution: 1fo1
CAS Number : ug/K CAS Number ng/K
108-952  |Phenol 160U_] [83329" [Acenophihens U
111444 bis(2-ChloroethylEther &U {5 1-285 24-Dinitrophenol DU
05-57-8 2-Chlorophenol a&u 10002-7 | 4-Nitrophenol 410U
54)-73-1 1,3-Dichlorobenzens 88U 132649 Dibenzofuron 82U
106487 | 1.4-Dichlorobenzene &U | 1121-14-2"_|24Dinlfrotoluene 4100
100-516 Benzyl Alcohol 410U 606-20-2 2.6-Dinitrotoluene 410U
95-50-1  11.2-Dichlorobenzene &U 8466-2 | Diethylohthaiate AT
95487 | 2-Methylohenol 20 72-3_14-Chlorophenylrohenyisther 1 &30
106-60-1. | bis(2-chloroisopropyhEther 82U 86-737  |Fluorene A
106-44-5 4-Methyiphenol &u 100016  |4-Nitroaniline 410U
(621647 | N-Nitroso-DI-n-Propylamine 82U | [534-52-1 4.6-Dinitro-2-Methyiphenol 820U
(87-72-1 Hexachloroethane pu 160U | (86306 N-Nitrosodiphenylamine( 1) 20U
98-95-3 Nitrobenzene &U_11101-553 4-Bromopheényl-phénylether 32U
785%T___ |lsophorone 82U | 1118747 [Hexachlorobenzens &2U
86755 |Z-Nitrophenal 410U ) 1678865 [Pentochlorophencl 4190
105679 |2 4-Dimethyloheni 10U | 185078 |Phenanthrens 2U
Benzoic Acid 80U 120-12-7 |Anthracens 82U
111-91-1 - bis(g-EhIoroethoxy)Metbana 8y 84742  |DFn-8utylohthalote KU
120832 | 2.4-Dichiorophenol 20U_| 206940 __|Fluoranthene 82U
12082-1 " |1.2.4-Trichiorobenzene &U_| [120000_[Pyrene &7
| 91-20-3 Na?hfnalene 82Uy (85687 Butylbenzyiphthalafe &Y
106-47-8 4-Chloroaniline 20U 21-94-1 3.3-Dichlorobenzidine 410U |
87-68-3 Hexachlorobutadiene 160U 56-55-3 Benzo(a)Anthracens 82U
59%-80-7 __|4-Chioro-3-Methylphenol 1800 ] (117817 bls(?-thylhexyl}thha!afe &u
91-57-6 2-Methyinaphthalene U1 (218019 [Chrpsone = 820
77-47-4 Hexachlorocyclopentadiene | 410U 117840 Dl-n-%cm Phthalate &U
?A,é-rﬁchlorophenol 410U P Benzo(b)Fluoranthene 82Uy
05054 _zz.s-rﬂchlorophenol 4100 | (207059 Benzo(k)Flucranihens A1)
91-58-7 2-Chioronaphthalene [ {7] 50-32-8 Benzo(a)gyrene 82U
88744 2-Nitroaniline 410U 193395 |in eno(1.2,3-c)Pyrene 82U
131-11-3 Dimethyl Phthalate 82U 53-70-3 Dibenz(a,h)Anthic: ore 2U
| 208968 |Acenaphthylane U 191-24-2 1Benzo(] h)Perylene &
002 '3Nitroaniine 410U 1 (1Y Cannot be seﬁ%cted from diphenylamine
*Base/neutral surrogate recoveries *Acid surrogate recoverles
dF—Nmo'_benze'_gne . 51.3 ds-Phenol 60.4% |
[2-Fluorobiphenyt 65. 57.1% |
di4-p-Terphenyl 74.1% -

E Y]

85.7% |
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662 CROMWELL AVENUE
ST. PAUL, MN 55114

PHONE 612/645-3601

REPORT OF: CHEMICAL ANALYSES

PROJECT: BATTELLE DATE: June 21, 1990

ISSUED TO: Battelle Marine Sciences Laboratory INVOICE NO: 4410 90-4452
; Attn: Mr. Eric A. Crecelius
439 West Sequim Bay Road
Sequim, WA 98382

INTRODUCTION

This report summarizes the results of the analyses performed on eight sediment samples and two QA
samples which were submitted by a representative of Battelle Marine Sciences Laboratory. The
samples were analyzed for the presence or absence of polychlorinated dibenzo-p-dioxins (PCDDs)
and polychlorinated dibenzofurans (PCDFs) using a modified version of USEPA method 8290.

SAMPLE IDENTIFICATION

Client ID Sample Tvype TCT ID
YQ-EPA 2 Sediment 190672
YQ-EPA 3 Sediment 190673
YQ-EPA 6 Sediment 190674
YQ-EPA 8 Sediment 190675
YQ-EPA 9 Sediment 190677
YQ-EPA 12 Sediment 190678
YQ-EPA 13 Sediment 190679
YQ-EPA 14 Sediment 190680
YQ-EPA 14 Spike Sediment 190680-MS
YQ-EPA 14 Spike Dup Sediment 190680-MSD
METHODOLOGY

PCDD/PCDF Extraction

A portion of each sample was spiked with *C,,-labeled PCDD/PCDF internal standards (Table 1) and
continuously extracted with benzene for 18 hours in a Dean-Stark Soxhlet extractor. The extracts
were quantitatively transferred to Kuderna Danish concentrators, concentrated, and solvent exchanged
to hexane. The hexane extracts were then spiked with 2,3,7,8-TCDD-""Cl, enrichment efficiency
standard (Table 1) and processed through the analyte enrichment procedures described below.
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Analyte Enrichment for PCDD/PCDF Analyses

The extraction procedure often removes a variety of compounds, in addition to the PCDDs and
PCDFs, from the sample matrix. Some of these compounds can directly interfere with the analyses
while others can overload the capillary column causing degradation in chromatographic resolution or
sensitivity. The analyte enrichment steps described below were used to remove interferences from
the extracts.

The sample extracts were dissolved in 100 ml of hexane, transferred to separatory funnels, and
washed with 1N sodium hydroxide, concentrated sulfuric acid, and distilled water. The hexane layers
were concentrated to 1 ml and quantitatively transferred to liquid chromatography columns containing
alternating layers of silica gel, 44% concentrated sulfuric acid on silica gel, and 33% 1 N sodium
hydroxide on silica gel. The columns were eluted with 60 ml of hexane and each entire eluate was__
collected and concentrated, under a gentle stream of dry nitrogen, to a volume of 1 ml.

The extracts were then fractionated on liquid chromatography columns containing 4 g of activated
alumina. The columns were eluted with 10 ml of hexane followed by 7 ml of 2.0% methylene
chloride/hexane and 25 ml of 60% methylene chloride/hexane. The 60% methylene chloride/hexane
fractions were concentrated to 1 ml under a stream of dry nitrogen and applied to the tops of
chromatography columns containing 1 g of 5% AX-21 activated carbon on silica gel. Each column was
eluted with cyclohexane/methylene chloride (50:50 V/V) and cyclohexane/methanol/benzene (75:20:5
V/V) in the forward direction, and then with benzene in the reverse direction. Each benzene fraction
was collected, spiked with recovery standards (1,2,3,4-TCDD-*C,, and 1,2,3,7,8,9-HxCDD-"*C,,) and
concentrated to a final volume of 20 uL.

PCDD/PCDF Analyses

The extracts were analyzed for the presence of PCDDs and PCDFs using combined capillary column
gas chromatography/high resolution mass spectrometry (HRGC/HRMS). The instrumentation consisted
of a Hewlett Packard Model 5890 gas chromatograph and a VG Model 70SE high resolution mass
spectrometer. The capillary column was interfaced directly into the ion source of the mass
spectrometer, thus providing the highest possible sensitivity while munmznng degradation of the
chromatographic resolution.
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PCDD/PCDF Analyses (Cont.)

The mass spectrometer was operated in the electron impact ionization mode at a mass resolution of
10,000-11,000 (M/AM, 10 percent valley definition). This resolution is sufficient to resolve most
interferences, such as PCBs, thus providing the highest level of confidence that the detected levels
of PCDD/PCDF are not false positives resulting from interferences. Typical operating parameters for
the HRGC/HRMS analyses are summarized in Table 2.

The data were acquired by selected-ion-recording (SIR) monitoring the groups of ion masses
described in EPA method 8290. The five groups corresponded to the tetrachlorinated through
octachlorinated congener classes. Each group contained three ion masses for the PCDDs (with the
exception of TCDD which contained two ion masses), two ion masses for the PCDFs, the
__corresponding ion masses from the two isotopically labeled internal standards, and the ion mass
sharacteristic of the polychlorinated diphenylether (PCDPE) which, if present, could cause false
responses in the dibenzofuran channels. The third PCDD ion mass monitored in the pentachloro
through octachlorodibenzo-p-dioxin groups prevented the possibility of misinterpretation of a
polychlorinated biphenylene isomer as a PCDD. The two ion masses monitored for TCDD also fulfilled
this purpose.

Each group of ion masses also contained a lock mass which was monitored during the analyses to
detect suppressive interferences. It is particularly important to detect this type of interference since
it can cause the quantification of congener class levels to be artificially high if it occurs during the
elution of an internal standard or low if it occurs during the elution of the native analytes.

The lock mass was also used by the data system to automatically correct the mass focus of the
instrument. The data system determined the centroid of the lock mass during each data acquisition
cycle and corrected the mass focus of the analyte and internal standard ion masses to assure that
the centers of the mass peaks were being monitored.

The criteria used to judge positive responses for the PCDD/PCDF isomer included:

- Simultaneous response at both ion masses of the PCDD or PCDF

- Signal to noise ratio equal to or greater than 2.5:1.0 for both ion masses
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PCDD/PCDF Analyses (Cont.)

- Chlorine isotope ratio within 15% of the theoretical value

- Chromatographic retention time within -1 to +3 seconds of the authentic standards (where
applicable)

- Chromatographic retention times within elution windows determined from analyses of standard
mixtures

- Absence of simultaneous response between the PCDF and diphenylether ion traces
A list of the exact ion masses monitored for the determination of PCDD/PCDF isomers and the PCDPEF--
interferences is presented in Table 3. Also included are the theoretical chlorine isotope ratios for the

ten congener classes.

PCDD/PCDF Quantification and Calculations

The PCDD/PCDF isomers were quantified by comparison of their responses to the responses of the
labeled internal standards as described in the draft version of EPA Method 8290. Relative response
factors were calculated from analyses of standard mixtures containing representatives of each of the
PCDD/PCDF congener classes at five concentration levels, and each of the internal standards at one
concentration level, as shown in Table 4. The PCDD/PCDF response factors were calculated by
comparing the sum of the responses from the two ion masses monitored for each chlorine congener
class to the sum of the responses from the two ion masses of the corresponding isotopically labeled
internal standard. Table 5 shows the response factor at each of the calibration levels as well as the
average response factors and the relative percent deviation for each. The formula for the response
factor calculation is:

Rf = An x Qis
Ais x Qn
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PCDD/PCDF Quantification and Calculations (Cont.)

where:

Rf = Response factor

An Sum of integrated areas for native isomer

Qis = Quantity of labeled internal standard

Ais = Sum of integrated areas for labeled internal standard
Qn = Quantity of native isomer

The levels of PCDD/PCDF in the samples were quantified using the following equation:

c =_AnX Qis
Ais x W x Rf
where:
C = Concentration of target isomer or congener class

An = Sum of integrated area for the target isomer or congener class
Qis = Amount of labeled internal standard added to the sample

Ais = Sum of integrated areas for the labeled internal standard

W = Sample weight, volume or area

Rf = Response factor

Each pair of ion mass peaks in the selected-ion-current chromatograms was evaluated manually to
determine if it met the criteria for a PCDD or PCDF isomer. Areas of all peaks exhibiting correct ion
ratios and having retention times within the correct windows were then summed for calculations of
total congener concentrations. A summary of the high resolution initial calibration chlorine isotope
ratios is presented in Table 6. :

A limit of detection (LOD) based on producing a signal that is 2.5 times the noise level, was calculated

for each undetected 2,3,7,8-substituted isomer of any tetra through octa chlorinated congener class.

The noise heights used to calculate the detection limits were measured at the retention time of the
specific isomer. The formula used for calculating the LOD is:
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AND AUTHORIZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR PRIOR WRITTEN APPROVAL.

90



Cwin city testing

cCor| DOI’BCIDP

& 662 CROMWELL AVENUE
ST. PAUL, MN 55114
PHONE 612/645-3601

REPORT OF: CHEMICAL ANALYSES
PROJECT: BATTELLE DATE: June 21, 1990

PAGE: 6 INVOICE NO: 4410 90-4452

PCDD/PCDF Quantification and Calculations (Cont.)

LOD = Hn x Qis x 2.5

His x W x Rf
where:
LOD = Single isomer limit of detection
Hn = Sum of noise heights at native isomer retention time
Qis = Quantity of labeled internal standard
His = Sum of peak heights for labeled internal standard
W = Sample weight, volume or surface area
Rf = Response factor

The recovery of the ¥Cl, enrichment efficiency standard and each "C,,-labeled internal standard,
relative to either 1,2,3,4-TCDD-*C,, or 1,2,3,7,8,9-HxCDD-*C,,, was calculated using the following
equation:

%R = Ais X Wrs x 100%
Rfr x Ars x Wis

where:

%R = Percent recovery of labeled internal standard

Ais = Sum of integrated areas of internal standard

Wrs = ng of recovery standard

Ars = Sum of integrated areas of recovery standard

Rfr = Response factor of the specific labeled internal standard isomer relative to the
recovery standard

Wis =

ng of the labeled internal standard added to the sample prior to extraction
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RESULTS

The results of the sample analyses are included in Appendix A and are expressed on a dry sample
weight basis.

DISCUSSION

The recoveries of the *C,,-labeled PCDD/PCDF internal standards in the samples were generally in
the range of 50-75%, indicating a level of efficiency through the extraction and enrichment steps that
is considered typical for this sample matrix type. Since the method is based on isotope dilution, the
quantifications are automatically corrected for variations in recovery and accurate values are obtained
for the 2,3,7,8-substituted PCDD/PCDF in the samples. The samples were found to contain chlorinated
- diphenylethers (PCDPEs), substances which can cause a false positive responses for PCDFs. The
.nstrument monitors for the presence of PCDPEs, and any simultaneous response in the PCDPE and
PCDF ion channels is reported as "not detected" due to the possibility that the furan is an artifact
produced from the diphenylether. The detection limit for each affected isomer is, therefore, elevated.

A laboratory method blank was prepared and processed along with the sample extraction batch as
part of our routine quality assurance/quality control procedures. The data from this analysis, included
at the beginning of Appendix A, show the-blank to contain selected PCDD/PCDF isomers at low
background levels (less than 0.2 parts- -per-trilion/isomer) with the exception of those in the hepta and
octa congener classes, which were present at levels of approximately 3-40 parts-per-trillion. These
levels were below the levels determined for the same isomers in the actual samples, thus indicating
that the sample processing steps did not contribute significantly to the levels determined for the
samples.

Two quality control matrix spike samples were prepared by extracting separate aliquots of actual
sample matrix fortified with native standard materials. The data sheets, included at the end of
Appendix A, show that the native analytes were recovered at levels that typically ranged from 75-
115%. This indicates a high level of accuracy for these determinations.
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REMARKS

The sample extracts will be retained for a period of 60 days from the date of this report and then
discarded unless other arrangements are made. The raw mass spectral and chromatographic data
will be archived on magnetic tape for a period of not less than one year.

TWIN CITY TESTING CORPORATION

Hlirirs IN s M%x/;w

Steven W. Hannan, Scientist Charles V. Sueper, Supervisor
Mass Spectrometry Section High Resolution Mass Spectrometry

Approved by:

T8 2 Dk

Fred L. DeRoos, Ph.D.
Vice President
Chemistry

SWH/CVS/tls
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TABLE_1

spike Levels of PCDD/PCDF S8tandards

Internal Standards: Spike Level (nqg)
2,3,7,8-TCDF-"C,, 2.0
2,3,7,8-TCDD-"C;, 2.0
1,2,3,7,8-PeCDF-"C,, 2.0
2,3,4,7,8-PeCDF-"C,, 2.0
1,2,3,4,7,8-PeCDD-"Cy, 2.0
1,2,3,4,7,8-HXCDF-"Cy, 2.0
1,2,3,6,7,8-HxCDF-"C,, 2.0
1,2,3,7,8,9-HXCDF-"C,, 2.0
2,3,4,6,7,8-HXCDF-"C,, 2.0
1,2,3,4,7,8-HXCDD-"Cy, 2.0
1,2,3,6,7,8-HxCDD-"C,, 2.0
1,2,3,4,6,7,8-HpCDF-"Cy, 2.0
1,2,3,4,7,8,9-HpCDF-"C,, ‘ 2.0
1,2,3,4,6,7,8-HpCDD-"C,, 2.0
0oCDD-"Cy, 4.0

Recovery Standards

1,2,3,4-TCDD-"C,, 2.0
1,2,3,7,8,9-HxCDD-"Cy, 2.0

Enrichment Efficiency Standard

2,3,7,8-TCDD-YCl, 0.8

E tusn city testing
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TABLE 2

High Resolution PCDD/PCDF Analyses
HRGC/HRMS Operating Parameters

Mass Resolution

Electron Energy
Accelerating Voltage
Source Temperature
Preamplifier Gain
Multiplier Gain
Chromatographic Column
Transfer Line Temperature
Injection Mode

Carrier Gas

Carrier Flow Velocity

10,000-11,000 (M/AM, 10% valley)
32 electron volts

8,000 volts

275°C

10° amp/volt

~10°

60 M DB-5

300°C

Splitless

Helium

~30 cm/sec

tuwin citw testing
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TIABLE 3

Exact Ion Masses Monitored

for the Determination of PCDDs, PCDFs, and PCDPEs

Accurate Mass

Theoretical Ratio

Compound Mass 1 Mass 2 Mass 3 Mass 2/Mass 3
Tetra-~CDDs 319.8965 321.8936 0.77
Tetra-CDFs 303.9016 305.8987 0.77
Hexa-CDPEs 375.8364

Penta-CDDs 353.8576 355.8546 357.8517 1.54
Penta-CDFs 339.8597 341.8567 1.54
Hepta-CDPEs 409.7974

Hexa-CDDs 387.8187 389.8156 391.8127 1.23
Hexa-CDFs 373.8207 375.8178 1.23
Octa-CDPEs 445,7555

Hepta-CDDs 421.7798 423.7766 425.7737 1.03
Hepta-CDFs 407.7817 409.7788 1.03
Nona-CDPEs 479.7165

Octa-CDD 455.7409 457.7377 459.7347 0.88
Octa-CDF 441.7428 443.7398 0.88
Deca-CDPE 513.6775

CDDs
CDFs
CDPEs

o

&

Chlorinated Dibenzo-p-dioxins
Chlorinated Dibenzofurans
Chlorinated Diphenylethers

tusn city testing
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TABLE 4

High Resolution Calibration Solutions

Native CDDs/CDFs cs1
2,3,7,8-TCDD 0.5
2,3,7,8 TCDF 0.5
1,2,3,7,8-PeCDD 2.5
1,2,3,7,8-PeCDF 2.5
2,3,4,7,8-PeCDF 2.5
1,2,3,4,7,8-HxCDD 2.5
1,2,3,6,7,8=-HxCDD 2.5
1,2,3,7,8,9-HxCDD 2.5
1,2,3,4,7,8-HXCDF 2.5
1,2,3,6,7,8-HXCDF 2.5
1,2,3,7,8,9-HxCDF 2.5
2,3,4,6,7,8-HXCDF 2.5
1,2,3,4,6,7,8-HpCDD 2.5
1,2,3,4,6,7,8-HpCDF 2.5
1,2,3,4,7,8,9-HpCDF 2.5
OCDD 5.0
OCDF 5.0

Internal Standards

2,3,7,8-TCcDD"C,, 100
2,3,7,8-TCDF"C,, 100
1,2,3,7,8-PeCcDD" c,, 100
12,3,7,8-PeCDF"C,, 100
2,3,4,7,8-PeCDF"C,, 100
1,2,3,4,7,8-HxCDD"C,, 100
1,2,3,6,7,8-HxCDD"C,, 100
12,3,4,7,8-HxXCDF"C,, 100
1,2,3,6,7,8-HXCDF"C, 100
1,2,3,7,8,9-HXCDF"C,, 100
2,3,4,6,7,8-HxCDF"C,, 100
1,2,3,4,6,7,8-HpCcDD"C,, 100
1,2,3,4,6,7,8-HpCDF"C,, 100
1,2,3,4,7,8,9-HpCDF"C,, 100
ocbbp ey, 200

Recovery Standards

,2,3,4-TCcDD"C,, 100
,2,3,7,8,9~HxCDD"C,, 100

Enrichment Efficiency S8tandard

2,3,7,8-TcDD “C1, 0.5

Concentration (pg/ul)

cs82

2

2

10
10
10
10
10
10
10
10
10
10
10
10
10
20
20

100
100
100
100
100
100
100
100
100
100
100
100
100
100
200

100
100

c83 Cs4
10 40

10 40

50 200
50 200
50 200
50 200
50 200
50 200
50 200
50 200
50 200
50 200
50 200
50 200
50 200
100 400
100 400
100 100
100 100
100 100
100 100
100 100
100 100
100 100
100 100
100 100
100 100
100 100
100 100
100 100
100 100
200 200
100 100
100 100
10 40

CSs5

200

200

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
2000
2000

100
100
100
100
100
100
100
100
100
100
100
100
100
100
200

100
100

200

Eiscumwcmvtesnnq
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HRGC/HRMS Analyses VG70-VSE
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15-90) Summary of Isotope Ratios
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LR EEEEEEEEEEEREEEEEEEEEEEEEESSE S X1

*TWIN CITY TESTING CORPORATION®*

* PCDF/PCDD ANALYSIS RESULTS *
dkddkdkddkoddkkkdodkodod ok kokokokodododkdokokokokokok

Client....BATTELLE
Sample ID (Client's#)....YQ-EPA 2
Sample ID (TCT#).e+ee....190672
Analysils Date............5=-21-90
Filename...ecceeeeesees..V00521K
Analyst......eccietnncoas BB
SamE e Amount.......... ..0.0053 kg
ICAL Date.....oee.. cveee.5-11-90
CCAL Filename.....seeeeee V00521A
NATIVE CONC. DL INTERNAL ng's PERCENT
ISOMERS ng/kg ng/kg STANDARDS ADDED RECOVERY
2378-TCDF 1.40 =—==-- 2378-TCDF-C13.... 2.00 59
TOTAL TCDF 6.00  —-=-—- 2378-TCDD-C13.... 2.00 61
12378-PeCDF-C13.. 2.00 60
2378-TCDD nd 0.46 23478-PeCDF-C13.. 2.00 38
TOTAL TCDD 2.00  ===-- 12378-PeCDD-C13.. 2.00 58
123478~-HxCDF-C13. 2.00 67
12378-PeCDF 0.23  ——=-- 123678-HxCDF-C13. 2.00 75
23478-PeCDF nd 0.66 123789-HxCDF-C13. 2.00 55
TOTAL PeCDF 12.00 ===—- 234678-HxCDF-C13. 2.00 50
123478-HxCDD-C13. 2.00 67
12378-PeCDD 1.50 W ===—- 123678-HxCDD-C13. 2.00 68
TOTAL PeCDD 2.50 W ====- 1234678-HpCDF-C13 2.00 47
1234789-HpCDF-C13 2.00 44
123478-HxCDF 1.50 ===-—- 1234678-HpCDD-C13 2.00 41
123678-HxCDF nd 11.00 OCDD-C13......... 4.00 32
123789-HxCDF 1.40  =——=—-
234678-HxCDF nd 0.41 1234-TCDD-C13.... 2.00 na
TOTAL HxCDF 48.00 ===—- 123789-HxCDD-C13. 2.00 na
123478-HxCDD 2.20  ==-—- 2378-TCDD-C137... 0.80 75
123678-HxCDD 11.00 —==—-—
123789-HxCDD 4.00  -———-
TOTAL HxCDD 55.00  —====-=
1234678-HpCDF 15.00 ————-
1234789-HpCDF 1.10 ===--
TOTAL HpCDF 16.00 —-—=——-
1234678-HpCDD 240.00 = —-———-
TOTAL HpCDD 630.00 -=—m—-
Total 2378-TCDD
OCDF 34.00 —=——- Equivalence = 6.9 ng/kg
OCDD 1400.00 -———--

CONC= Concentrations, calculated as described in EPA method 8290.
DL= Detection limits, calculated as described in EPA method 8290.

na= not applicable

nd= not detected .
TCT Involce Number....4410 90-4452
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ke ok ok ok ok ook ke ok ko
*TWIN CITY TESTING CORPORATION*
* PCDF/PCDD ANALYSIS RESULTS *

hhkhkhkhhkhkhkhkkhkkhhkkhkhhkhkhkkkhkhkhkhhkhkhxk

Client....BATTELLE

Sample ID (Client's#)....YQ-EPA 3
Sample ID (TCTH#)..eeeeeen 190673
Analysis Date............5-21-90
Filename.......cveees....V00521L
Analyst....cceeeeecncesnse BB

Samg e Amount........... .0.0071 kg
ICAL Date...cceeeeeeeeees5-11-90

CCAL Filename............V00521Aa

NATIVE CONC. DL INTERNAL ng‘s PERCENT
ISOMERS ng/kg ng/kg STANDARDS ADDED  RECOVERY
2378-TCDF 0.95 ———-- 2378-TCDF-C13.... 2.00 73
TOTAL TCDF 6.60 W ==-==- 2378-TCDD-C13.... 2.00 81
12378-PeCDF-C13.. 2.00 79
2378-TCDD nd 0.84 23478-PeCDF-C13.. 2.00 74
TOTAL TCDD 0.98 ==—=- 12378-PeCDD-C13.. 2.00 78
123478~HxCDF-C13. 2.00 78
12378-PeCDF 0.36 S mm——- 123678-HxCDF-C13. 2.00 71
23478-PeCDF 0.52 ==e—- 123789-HxCDF-C13. 2.00 63
TOTAL PeCDF 14.00 —=—=—- 234678-HxCDF-C13. 2.00 68
" 123478-HxCDD-C13. 2.00 72
12378-PeCDD 1.90 —==-- 123678-HxCDD-C13. 2.00 71
TOTAL PeCDD 1.90 —==-- 1234678-HpCDF-C13 2.00 51
1234789~-HpCDF-C13 2.00 60
123478-HxCDF nd 7.90 1234678-HpCDD~-C13 2.00 42
123678-HxCDF 1.30 @ —==—- OCDD-Cl13......... 4.00 58
123789-HxCDF 1.80  ====—-
234678-HxCDF 0.20 ====- 1234-TCDD-C13.... 2.00 na
TOTAL HxCDF 71.00 ===m—- 123789-HxCDD-C13. 2.00 na
123478~-HxCDD 3.50  ===e—- 2378-TCDD-C137... 0.80 103
123678-HxCDD 19.00  -—-——-—-
123789-HxCDD 7.30 @ —e——-
TOTAL HxCDD 72.00 —-==—-—-
1234678-HpCDF 29.00 —-=——-
1234789~HpCDF 1.30 ==——-
TOTAL HpCDF 30.00 -——=——-
1234678-HpCDD 380.00 —-=—---
TOTAL HpCDD 770.00 ——==--
Total 2378-TCDD
OCDF 51.00 ----- Equivalence = 11 ng/kg
OCDD 2300.00  ===--

CONC= Concentrations, calculated as described in EPA method 8290.
DL= Detection limits, calculated as described in EPA method 8290.
na= not applicable

nd= not detected .
TCT Invoice Number....4410 90-4452
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*TWIN CITY TESTING CORPORATION*

* PCDF/PCDD ANALYSIS RESULTS *
dkkkkkkdkhhkkkhhkhhkhkkhkkkhkkhhkkk

Client....BATTELLE

Sample ID (Client's#)....YQ-EPA 6
Sample ID (TCT#).¢.cece. 190674
Analysis Date............ 5-21-90
Filename..... ceeeesseenes V00521M
Analyst....... ceeceeenen .BB

Sample Amount........... .0.0083 kg
ICAL Date....cveeeeeennn «+5-11-90

CCAL Filename......««....V00521A

NATIVE CONC. DL INTERNAL ng's PERCENT
ISOMERS ng/kg ng/kg STANDARDS ADDED RECOVERY
2378-TCDF 0.61  -—-—==—- 2378-TCDF-Cl1l3.... 2.00 65
TOTAL TCDF 1.40 ===-- 2378-TCDD-C13.... 2.00 70
12378-PeCDF-C1l3.. 2.00 63
2378-TCDD nd 0.41 23478-PeCDF-C13.. 2.00 60
TOTAL TCDD 1.30  ==——- 12378-PeCDD-C13.. 2.00 60
123478-HxCDF-C13. 2.00 44
12378-PeCDF nd 0.36 123678-HxCDF-C13. 2.00 58
23478-PeCDF 0.127 ===—- 123789-HxCDF-C13. 2.00 43
TOTAL PeCDF 2.30  ===-- 234678-HxCDF-C13. 2.00 47
123478-HxCDD-C13. 2.00 49
- 12378-PeCDD nd 0.59 123678-HxCDD-C13. 2.00 54
TOTAL PeCDD nd  --=-- 1234678~-HpCDF-C13 2.00 38
1234789-HpCDF-C13 2.00 46
123478-HxCDF 0.41  —==-- 1234678-HpCDD-C13 2.00 36
123678-HxCDF 0.81 @ —==——-- OCDD-C13......... 4.00 42
123789-HxCDF 0.60  ——==—-
234678-HxCDF nd 0.52 1234-TCDD-Cl13.... 2.00 na
TOTAL HxCDF 9.20  —===-- 123789-HxCDD-C13. 2.00 na
123478-HxCDD 0.47 ===—- 2378-TCDD-C137... 0.80 75
123678-HxCDD 1.50  ===—-
123789-HxCDD 1.00 ===—-
TOTAL HxCDD 8.10 ===—-
1234678~-HpCDF 2.80 ===—--
1234789-HpCDF 0.46 ====- o
TOTAL HpCDF 8.30  -=----
1234678-HpCDD 27.00  -----
TOTAL HpCDD 59.00 -——--
Total 2378-TCDD
OCDF 7.20  =-=-- Equivalence = 1.1 ng/kg
OoCDD 180.00 ===——-—

CONC= Concentrations, calculated as described in EPA method 8290.
DL= Detection limits, calculated as described in EPA method 8290.
na= not applicable

nd= not detected .
TCT Invoice Number....4410 90-4452
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*TWIN CITY TESTING CORPORATION*

* PCDF/PCDD ANALYSIS RESULTS *
hhkkkkkFhkhkhkhhhhkhkhhhkkhhkhhkdhhkk

Client....BATTELLE
Sample ID (Client's#)....YQ-EPA 8
Sample ID (TCT#).........190675
Analysis Date............5-21-90
Filename........ ces e «+.VO0O521N
Analyst.....ccceeeesese..BB
SamE e Amount............0.0070 kg
ICAL Date........ ceeseees5=11-90
CCAL Filename...eeeceeoeee V00521A
NATIVE CONC. DL INTERNAL ng’s PERCENT
ISOMERS ng/kg ng/kg STANDARDS ADDED  RECOVERY
2378-TCDF 0.97 ====- 2378-TCDF-C13.... 2.00 75
TOTAL TCDF 4.40 = === 2378-TCDD-C13.... 2.00 82
12378-PeCDF-C13.. 2.00 77
2378-TCDD nd 0.36 23478-PeCDF-C13.. 2.00 72
TOTAL TCDD 2.40  —--—--- 12378-PeCDD-C13.. 2.00 71
123478-HxCDF-C13. 2.00 59
12378-PeCDF nd 0.53 123678-HxCDF-C13. 2.00 67
23478-PeCDF 0.3 =----- 123789-HxCDF-C13. 2.00 54
TOTAL PeCDF 4.90 ——-——- 234678-HxCDF-C13. 2.00 60
123478-HxCDD-C13. 2.00 62
12378-PeCDD 0.62  ~——=—- 123678-HxXCDD-C13. 2.00 65
TOTAL PeCDD 1.10  ————- 1234678~-HpCDF-C13 2.00 47
1234789-HpCDF-C13 2.00 54
123478-HxCDF 0.79 ==-—- 1234678-HpCDD-C13 2.00 44
123678-HxCDF 1.00 ==——- OCDD-Cl3....c0cuve 4.00 45
123789~HxCDF 0.86  -———-
234678-HxCDF nd 0.29 1234-TCDD-C13.... 2.00 na
TOTAL HxXCDF 15.00 —==—- 123789-HxCDD-C13. 2.00 na
123478-HxCDD nd 0.89 2378-TCDD-C137... 0.80 84
123678-HxCDD 3.10 = ==——-
123789-HxCDD 1.80 =—==—-
TOTAL HxCDD 20.00 —==-—-
1234678~-HpCDF 6.20 ——=—--
1234789-HpCDF nd 0.96
TOTAL HpCDF 10.00  ===—-
1234678-HpCDD 58.00 @ ——=—-
TOTAL HpCDD 130.00 @ ————-—
Total 2378-TCDD
OCDF 21.00 W —=——- Equivalence = 2.4 ng/kg
ocDhD 390.00 W ==——-

CONC= Concentrations, calculated as described in EPA method 8290.
DL= Detection limits, calculated as described in EPA method 8290.
na= not applicable

nd= not detected )
TCT Involce Number....4410 90-4452
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*TWIN CITY TESTING CORPORATION*

* PCDF/PCDD ANALYSIS RESULTS #*
kkhkhkhkhkhkhkhkkkhkhhkkkkkhkkkhhkhhkkkhk

Client....BATTELLE
Sample ID (Client's#)....YQ-EPA 9
Sample ID (TCT#)......... 190677
Analysis Date............ 5-24-90
Filename.....oeeeoeeeeeeee V00524M
Analyst.....c.eeeeeececenn BB
Sample Amount............ 0.0057 kg
ICAL Date....ceeeueeennns 5-11-90
CCAL Filename.....e.oec.. .V00524A
NATIVE CONC. DL INTERNAL ng's PERCENT
ISOMERS ng/kg ng/kg STANDARDS ADDED RECOVERY
2378-TCDF 1.30 ————— 2378-TCDF-C13.... 2.00 78
TOTAL TCDF 7.30 @ =—=—- 2378-TCDD-C13.... 2.00 78
12378-PeCDF-C13.. 2.00 61
2378-TCDD 0.38 - —-———- 23478-PeCDF-C13.. 2.00 58
TOTAL TCDD 6.40  -==—- 12378-PeCDD-C13.. 2.00 56
123478-HxCDF-C13. 2.00 58
12378~-PeCDF nd 0.46 123678-HxCDF-C13. 2.00 65
23478-PeCDF 0.52 ===-- 123789-HxCDF-C13. 2.00 51
TOTAL PeCDF 7.30 @ ===—= 234678-HxCDF-C13. 2.0C 55
123478-HxCDD-C13. 2.00 64
12378-PeCDD 1.20  ==——- 123678-HxCDD-C13. 2.00 54
TOTAL PeCDD 1.20  ==---- 1234678-HpCDF-C13 2.00 43
1234789-HpCDF-C13 2.00 53
123478-HxCDF nd 15.00 1234678-HpCDD-C13 2.00 44
123678-HxCDF nd 0.45 oOCDD-C13......... 4.00 45
123789-HxCDF 0.70 —=—=—-
234678-HxCDF nd 0.16 1234-TCDD-C13.... 2.00 na
TOTAL HxCDF 19.00 @ —=—-- 123789-HxCDD-C13. 2.00 na
123478-HxCDD 0.97 —==-- 2378-TCDD-C137... 0.80 89
123678-HxCDD 3.90  --—-—-
123789-HxCDD 2.70 —-———-
TOTAL HxCDD 25.00 -—---
1234678-HpCDF 11.00 -=-=-—-
1234789—HBCDF 0.77 ===—-
TOTAL HpCDF 40.00 =—==--
1234678—HBCDD 85.00 -———-—-
TOTAL HpCDD 220.00 —==--
Total 2378-TCDD
OCDF 32.00 --—-- Equivalence = 3.9 ng/kg
ocbDb 620.00 @ —=—==—-

CONC= Concentrations, calculated as described in EPA method 8290.
DL= Detection limits, calculated as described in EPA method 2290.

na= not applicable

nd= not detected .
TCT Involice Number....4410 90-4452
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*TWIN CITY TESTING CORPORATION*

* PCDF/PCDD ANALYSIS RESULTS *
khkkkkhhhhhhkkhkhhkkhkhkhkhkhkkhdkdhhhkk

Client....BATTELLE

Sample ID (Client's#)....YQ-EPA 12
Sample ID (TCT#).+eeeee...190678
Analysis Date...... ceee..5=-25-90
Filename...ceeeeoecscoeen V00525D
Analyst.....ccecieeeennn. BB
SamE e Amount............ 0.0069 kg
ICAL Date...... ceeeseconn 5-11-90
CCAL Filename....e.ceeee-- V00525A
NATIVE CONC. DL INTERNAL ng's PERCENT
ISOMERS ng/kg ng/kg STANDARDS ADDED RECOVERY
2378-TCDF 1.50  ===-- 2378-TCDF-C13.... 2.00 70
TOTAL TCDF 11.00 =  —==-- 2378-TCDD-C13.... 2.00 69
12378-PeCDF-C13.. 2.00 70
2378-TCDD nd 1.90 23478-PeCDF-C13.. 2.00 71
TOTAL TCDD 3.60  ————- 12378-PeCDD-C13.. 2.00 66
123478-HxCDF-C13. 2.00 59
12378-PeCDF 0.44  —==—= 123678~HxCDF-C13. 2.00 68
23478-PeCDF 0.51 -—-=---- 123789-HxCDF-C13. 2.00 51
TOTAL PeCDF 8.40 =-—=——- 234678-HxXCDF-C13. 2.00 51
123478~-HxCDD-C13. 2.00 GO0
12378-PeCDD nd 0.83 123678-HxCDD-C13. 2.00 56
TOTAL PeCDD 1.90  —==-- 1234678-HpCDF-C13 2.00 46
1234789-HpCDF~C13 2.00 46
123478-HXCDF 1.10 —=--- 1234678-HpCDD-C13 2.00 40
123678-HxCDF nd 3.70 OCDD-Cl3..cceeven. 4.00 32
123789-HxCDF 0.99 ==—-—-
234678-HxCDF 0.44 —-=——- 1234-TCDD-C13.... 2.00 na
TOTAL HxCDF 21.00  ==——- 123789-HxCDD-C13. 2.00 na
123478-HxCDD 0.74 ==-==-- 2378-TCDD-C137... 0.80 72
123678-HxCDD 3.20  ——--- :
123789-HxCDD 2.10 ==--—-
TOTAL HxCDD 29.00 —--=—--
1234678-HpCDF 12.00  ===—-
1234789—H8CDF 1.30 -=—=——-
TOTAL HpCDF 46.00 ——=——-
~1234678-HpCDD 72.00 -—--=--
TOTAL HpCDD 160.00 —==—-
OCDF Total %378-TCDD Ik
43.00 =—-——- Equivalence = 2.8 ng/kg
OCDD 550.00  ===—-

CONC= Concentrations, calculated as described in EPA method 8290.
DL= Detection limits, calculated as described in EPA method 8290.
na= not applicable

nd= not detected

TCT Invoice Number....4410 90-4452
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*TWIN CITY TESTING CORPORATION%*

* PCDF/PCDD. ANALYSIS RESULTS *
kkkkkkhkhkkkkkhkkkhhkkhhkhkkkkkhkkkk

Client....BATTELLE
Sample ID EClient's#)....YQ—EPA 13
Sample ID (TCT#) eeeeeeene 190679
Analysis Date............5-25-90
Filename......cceee «+0...V00525E
Analyst......c.. eeecese..BB
SamE e Amount....ceeceean 0.0095 kg
ICAL Date...... cececeane ..5-11-90
CCAL Filename.....cceeeeo V00525A
NATIVE CONC. DL INTERNAL ng's PERCENT
ISOMERS ng/kg ng/kg STANDARDS ADDED RECOVERY
2378-TCDF 0.59  ————=- 2378-TCDF-C13.... 2.00 53
TOTAL TCDF 4.40 ==--- 2378-TCDD-C13.... 2.00 53
12378-PeCDF-C13.. 2.00 62
2378-TCDD 0.29 ==——- 23478-PeCDF-C13.. 2.00 58
TOTAL TCDD 7.70  ====- 12378-PeCDD-C13.. 2.00 54
123478-HxCDF-C13. 2.00 60
12378-PeCDF 0.18 -—-=—=-- 123678-HxCDF-C13. 2.00 61
23478-PeCDF nd 0.21 123789-HxCDF-C13. 2.00 55
TOTAL PeCDF 1.40 -—===-- 234678-HxCDF-C13. 2.00 53
123478-HxCDD-C13. 2.00 47
12378-PeCDD 0.35 = ===-- 123678—-HxCDD-C13. 2.00 61
TOTAL PeCDD 2.30 ===—- 1234678-HpCDF-C13 2.00 50
1234789-HpCDF-C13 2.00 53
123478-HXCDF 0.32 —-=—=-- 1234678-HpCDD-C13 2.00 51
123678-HxCDF 0.39 =-=——- OCDD-Cl3....c00wn 4.00 47
123789-HxCDF 0.45 ————=
234678-HxCDF nd 0.33 1234-TCDD-C13.... 2.00 na
TOTAL HxCDF 3.90  ==m—- 123789-HxCDD-C13. 2.00 na
123478~-HxCDD 0.32 —==-- 2378-TCDD-C137... 0.80 76
123678-HxCDD 0.78 ===--
123789-HxCDD 0.55  ~—-———-
TOTAL HxCDD 7.20 @ —==--
1234678-HpCDF 1.60 ———-—=-
1234789-HpCDF nd 0.72
TOTAL HpCDF 5.00  ===—-
1234678-HpCDD 13.00  -—--——-
TOTAL HpCDD 28.00  -———-
Total 2378-TCDD
OCDF 4.70 —==—- Equivalence = 1.2 ng/kg

OoCDD 130.00 =—---

CONC= Concentrations, calculated as described in EPA method 8290.
DL= Detection limits, calculated as described in EPA method 8290.
na= not applicable

nd= not detected .
TCT Invoice Number....4410 90-4452
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*TWIN CITY TESTING CORPORATION*

* PCDF/PCDD ANALYSIS RESULTS *
dkkkkkkkkhkhkhkhkhhkhkhkkhhkkkkkkkkk

Client....BATTELLE
Sample ID (Client's#)....YQ-EPA 14
Sample ID (TCT#).e:eeaen .190680
Analysils Date...... ceeees 5-25-90
Filenam€....eececeeeeeeee..VOO525F
Analyst...c.eeeecececns ..BB
SamE e Amount............ 0.0081 kg
ICAL Date.......... ceeess5=-11-90
CCAL Filename....eeeeeeses V00525A
NATIVE CONC. DL INTERNAL ng's PERCENT
ISOMERS ng/kg ng/kg STANDARDS ADDED  RECOVERY
2378-TCDF 0.52  =-==-- 2378-TCDF-C13.... 2.00 79
TOTAL TCDF 3.20 ==——- 2378-TCDD-C13.... 2.00 74
12378-PeCDF-C13.. 2.00 70
2378-TCDD nd 0.64 23478-PeCDF-C13.. 2.00 67
TOTAL TCDD 1.0 —-——-- 12378-PeCDD-C13.. 2.00 62
123478-HxCDF-C13. 2.00 58
12378-PeCDF 0.29  -—---- 123678-HxCDF-C13. 2.00 69
23478~PeCDF 0.28 ====—- 123789-HxCDF~C13. 2.00 55
TOTAL PeCDF 2.60  —==—-- 234678-HxCDF~-C13. 2.00 64
123478-HxCDD-C13. 2.00 54
12378-PeCDD 0.51  —=——- 123678-HxCDD-C13. 2.00 64
TOTAL PeCDD 1.80 ==——- 1234678-HpCDF-C13 2.00 62
1234789-HpCDF-C13 2.00 67
123478-HxCDF 0.6  -———-—- 1234678-HpCDD-C13 2.00 53
123678-HxCDF 0.55 = w=e-—-— oCDhD-C13......... 4.00 66
123789-HxCDF 0.64 ————-
234678-HxCDF nd 0.24 1234-TCDD-C13.... 2.00 na
TOTAL HxCDF 6.60 —====—=- 123789-HxCDD-C13. 2.00 na
123478-HxCDD 0.86  =——-—- 2378-TCDD-C137... 0.80 78
123678-HxCDD 0.86  =—==—-
123789~-HxCDD 1.10 ===---
TOTAL HxCDD 13.00 —===—-
1234678-HpCDF 3.40 ————-
1234789-HpCDF nd 0.58
TOTAL HpCDF 3.40  —===-
1234678-HBCDD 23.00 W mee--
TOTAL HpCDD 54.00  ===—-—
Total 2378-TCDD
OCDF 10.00 -—=--—- Equivalence = 1.4 ng/kg
OCDD 200.00 W ===——-

CONC= Concentrations, calculated as described in EPA method 8290.
DL= Detection limits, calculated as described in EPA method 8290.
na= not applicable

nd= not detected .
TCT Invoice Number....4410 90-4452
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*TWIN CITY TESTING CORPORATION*
* PCDF/PCDD ANALYSIS RESULTS *
kkkkkkkhkhhhkhkkhhkhhdhhhxkkhkkkkkkk

Client...,BATTELLE

Sample ID (TCT#)«eeeeenn .METHOD BLANK 4-30-90
Analysis Date............ 5-9-90
Filename....ceeeeeeeoeees VOO509F
Analyst...cceececececesss..BB

SamE e Amount....¢.es....0.0101 kg

ICAL Date...cceeeeeneeene 5-11-90

CCAL Filename............V00509D

NATIVE CONC. DL INTERNAL ng's PERCENT
ISOMERS ng/kg ng/kg STANDARDS ADDED RECOVERY
2378-TCDF nd 0.42 2378-TCDF~C13.... 2.00 55
TOTAL TCDF 0.19 —-—---- 2378-TCDD-C13.... 2.00 65
12378-PeCDF-C13.. 2.00 31
2378-TCDD nd 0.14 23478-PeCDF-C13.. 2.00 43
TOTAL TCDD 0.66 ————-— 12378-PeCDD-C13.. 2.00 41
123478-HxCDF-C13. 2.00 89
12378-PeCDF 0.15 —-=——- 123678-HxCDF-C13. 2.00 84
23478-PeCDF nd 0.32 123789-HxCDF-C13. 2.00 77
TOTAL PeCDF 0.83 = ——=-—- 234678-HxCDF-C13. 2.00 72
123478-HxCDD-C13. 2.00 79
12378-PeCDD nd 0.18 123678-HxCDD-C13. 2.00 75
TOTAL PeCDD 0.46 ===—- 1234678-HpCDF-C13 2.00 89
1234789-HpCDF-C13 2.00 95
123478-HxCDF nd 0.20 1234678-HpCDD-C13 2.00 84
123678-HxCDF nd 0.29 OCDD-Cl13......... 4.00 82
123789-HxCDF nd 0.41
234678-HxCDF nd 0.21 1234-TCDD-C13.... 2.00 na
TOTAL HxCDF nd ===-- 123789-HxCDD-C13. 2.00 na
123478-HxCDD nd 0.18 2378-TCDD-C137... 0.80 69
123678-HxCDD nd 0.25
123789~-HxCDD nd 0.16
TOTAL HxCDD nd = -----
1234678-HpCDF nd 0.27
1234789—H8CDF nd 0.31
TOTAL HpCDF nd -----
1234678-HpCDD 3.10  ——=—=-
TOTAL HpCDD 5.50  —=ee-
Total 2378-TCDD
OCDF 1.20 —==—- Equivalence = 0.089 ng/kg

OoCDD 43.00 ===—-

CONC= Concentrations, calculated as described in EPA method 8290.
DL= Detection limits, calculated as described in EPA method 8290.
na= not applicable

nd= not detected .
TCT Invoice Number....4410 90-4452
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*TWIN CITY TESTING CORPORATION*

* PCDF/PCDD ANALYSIS RESULTS *
khkkkkkhkkhhkhkhhkhhhhhhkhhhrkkkkkk

ng's PERCENT

ADDED RECOVERY
2.00 11
2.00 24
2.00 51
2.00 73
2.00 69
2.00 66
2.00 26
2.00 71
2.00 74
2.00 74
2.00 67
2.00 37
2.00 54
2.00 39
4.00 31
2.00 XX
2.00 XX
0.80 26

Client....BATTELLE

Sample ID (Client's#)...... YQ-EPA 14 SPIKE

Sam le.ID TCT#) ........... 190680-MS

Analysis Date........c00... 6-19-90

Filename.......... ceeseeess VOOB19F

Analyst......... Gttt e e BB

Samg e Amount. ....eeee e 0.0066 kg

ICAL Date................ «+6=-15-90

CCAL Filename...... eeseeseasV00619C

NATIVE Qs Qom % INTERNAL

ISOMERS (NG) (NG) REC STANDARD

2378-TCDF 0.80 0.82 103 2378-TCDF-C13....

TOTAL TCDF 0.80 0.82 103 2378-TCDD-C13....
12378-PeCDF-C13..

2378-TCDD 0.80 0.87 109 23478-PeCDF-C13..

TOTAL TCDD 0.80 0.87 109 12378-PeCDD-C13..
123478-HxCDF-C13.

12378-PeCDF 4.00 3.50 88 123678-HxCDF~-C13.

23478-PeCDF 4.00 3.50 88 123789-HxCDF-C13.

TOTAL PeCDF 8.00 7.00 88 234678-HxCDF-C13.
123478-HxCDD-C13.

12378-PeCDD 4.00 3.70 93 123678-HxCDD~C13.

TOTAL PeCDD 4.00 3.70 93 1234678-HpCDF-C13
1234789-HpCDF-C13

123478-HxCDF 4.00 3.00 75 1234678-HpCDD~-C13

123678-HxXCDF 4.00 3.90 S8 OCDD-C13....c0c...

123789-HxCDF 4.00 3.40 85

234678~-HxXCDF 4.00 3.50 88 1234-TCDD-C13....

TOTAL HxCDF 16.00 14.00 88 123789-HxCDD~C13.

123478-HxCDD 4.00 3.10 78 2378-TCDD-C137...

123678-HxCDD 4.00 3.60 90

123789~-HxCDD 4.00 3.10 78

TOTAL HxCDD 12.00 9.80 82

1234678-HpCDF 4.00 3.40 85

1234789-HpCDF 4.00 3.60 90

TOTAL HpCDF 8.00 7.00 88

1234678-HpCDD 4.00 3.30 83

TOTAL HpCDD 4.00 3.30 83

OCDF 8.00 8.20 103

ocDD 8.00 8.00 100

Qs= Quantity spiked.
Qm= Quantity measured.
%REC.= Percent recovered.

TCT Invoice Number..
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*TWIN CITY TESTING CORPORATION#*

* PCDF/PCDD ANALYSIS RESULTS *
dhkkkkhhkkhhkhkkhkhhhrhhkhkhkdhdk

Client....BATTELLE
Sample ID $Client's#)......YQ-EPA 14 SPIKE DUP

Sample ID TCTH#) e et eeeeanss 190680-MSD

Analysis Date............ ..6-19-90

Filename....... tecasscasse.VOOBI9F

Analyst......... ceeeeean ...BB :

SamE e Amount........c00e. 0.0063 kg

ICAL Date........... ceees..6-15-90

CCAL Filename....ceeeeeeose vooe6l9cC

NATIVE Qs m % INTERNAL ng's PERCENT

ISOMERS (NG) (NG) REC. STANDARD ADDED RECOVERY

2378-TCDF 0.80 0.77 96 2378-TCDF~-C13.... 2.00 30

TOTAL TCDF 0.80 0.77 96 2378-TCDD-C13.... 2.00 38
12378-PeCDF-C13.. 2.00 56

2378-TCDD 0.80 0.79 99 23478-PeCDF-C13.. 2.00 111

TOTAL TCDD 0.80 0.79 99 12378-PeCDD-C13.. 2.00 94
123478-HxCDF-C13. 2.00 43

12378-PeCDF 4.00 3.90 98 123678-HxCDF-C13. 2.00 27

23478-PeCDF 4.00 3.80 95 123789~-HxCDF-C13. 2.00 61

TOTAL PeCDF 8.00 7.70 96 234678-HxCDF-C13. 2.00 57
123478-HxCDD-C13. 2.00 85

12378~-PeCDD 4.00 4.20 105 123678-HxCDD-C13. 2.00 67

TOTAL PeCDD 4.00 4.20 105 1234678-HpCDF-C13 2.00 23
1234789-HpCDF-C13 2.00 . 38

123478-HxCDF 4.00 3.50 88 1234678-HpCDD-C13 2.00 25

123678-HxCDF 4.00 3.80 95 OCDD-C13....0.0... 4.00 21

123789-HxXCDF 4,00 3.50 88

234678-HxCDF 4.00 3.60 90 1234-TCDD-C13.... 2.00 XX

TOTAL HxCDF 16.00 14.00 88 123789-HxCDD-C13. 2.00 XX

123478-HxCDD 4.00 2.90 73 2378-TCDD-C137... 0.80 36

123678-HxCDD 4.00 3.70 93

123789-HxXCDD 4.00 2.30 58

TOTAL HxCDD 12.00 8.90 - 74

1234678-HpCDF 4.00 3.60 90

1234789~-HpCDF 4.00 3.80 95

TOTAL HpCDF 8.00 7.40 93

1234678—HBCDD 4.00 3.60 90

TOTAL HpCDD 4.00 3.60 90

OCDF 8.00 9.20 115

oCcDD 8.00 8.00 100

Qs= Quantity spiked.
Qm= Quantity measured.
%REC.= Percent recovered.
TCT Invoice Number....4410 90-4452
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Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: Method Blank

Description:

Sampled: / /
Received: / /

Matrix: Soil Released by: AHEF

ANALYTICATL RESULTS

CAS Number Analyte Concentration C Prep M
7440-38-2 Arsenic 0.1 mg/kg-dry U SWN GFA
7440-43-9 Cadmium 0.02 mg/kg-dry U SWN GFA
7440-47-3 Chromium 0.5 mg/kg-dry U SWN ICP
7440-50-8 Copper 0.2 mg/kg-dry U SWN ICP
7439-92-1 Lead 0.1 mg/kg-dry | U | SWN |GFA
7439-97-6 Mercury 0.02 mg/kg-dry U SCM CVA
7440-02-0 Nickel 1 mg/kg-dry U SWN ICP
7440-22-4 Silver 0.3 mg/kg-dry | U SWN ICP
7440-66-6 Zinc 0.5 mg/kg-dry SWN ICP
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Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: YQ-EPA 10

Description: Laboratory Duplicate

Sampled: / /
Received: 04/18/90

Matrix: Soil Released by: A&ﬁk/

ANALYTICAL RESULTS

CAS Number Analyte Concentration C Prep M
7440-38-2 Arsenic 10.9 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.136 mg/kg-dry SWN GFA
7440-47-3 Chromium 27 .8 mg/kg-dry SWN ICP
7440-50-8 Copper 8.2 mg/kg-dry SWN ICP
7439-92-1 Lead 3.94 mg/kg-dry SWN GFA
7439-97-6 Mercury 0.04" mg/kg-dry SCM CVA
7440-02-0 Nickel 19 mg/kg-dry SWN ICP
7440-22-4 Silver 0.4 mg/kg-dry U SWN ICP
7440-66-6 Zinc 43.7 mg/kg-dry SWN ICP
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Client: Battelle
Client's sample ID: YQ-EPA 10
ARI sample ID: 6130 KDUP

Units: mg/kg-dry

*

Original Matrix Control

Analyte Meth Sample Duplicate RPD Limit

Arsenic GFA . 8.1 10.9 29.5 + 20 %
Cadmium- GFA 0.14 0.136 2.9 + 20 %
Chromium ICP 29.4 27.8 5.6 + 20 %
Copper ICP 9.4 8.2 13.6 t 20 %
Lead GFA 5.23 3.94 28.1 s 20 %
Mercury Cva 0.02 0.04 66.7 + 0.02

Nickel icp 20 19 5.1 + 20 %
Silver ICP 0.4 0.4 0.0 + 20 %
Zinc - ICP 44.2 43.7 1.1 + 20 %

RPD = Relative percent difference

'Q' codes: '*' = control limit not met
'L' = RPD not valid, alternate limit = + detection limit
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Client: Battelle

Contact: Eric Crecelius

Project: PR 121910
ID number: 1646 STD

Description:

Sampled: / /
Received: 04/18/90

Matrix: Soil Released by: A%§f{

ANALYTICAL RESULTS

CAS Number Analyte Concentration C Prep M
7440-38-2 Arsenic 16.5 mg/kg-dry SWN GFA
7440-43-9 Cadmium 0.200 mg/kg-dry SWN GFA
7440-47-3 Chromium 36.9 mg/kg-dry SWN ICcPp
7440-50-8 Copper 15.2 mg/kg-dry SWN ICP
7439-92-1 Lead 20 mg/kg-dry SWN |ICP
7439-97-6 Mercury 0.06 mg/kg-dry SCM CVA
7440-02-0 Nickel 22 mg/kg-dry SWN ICP
7440-22-4 Silver 0.3 mg/kg-dry U SWN ICP
7440-66-6 Zinc 105 mg/kg-dry SWN ICP
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ORGANICS ANALYSIS DATA SHEET -Method 8080- PESTICIDE/PCB

Lab Sample ID: 6130 L MS Sample No.: YQ-EPA-11
Matrix: Soil . Matrix Spike
QC Report No.: 6130 - Battelle
Project: Batch No. 9&10
S BOA-37PR-121909&PR121910
VTSR: 04/18/90

Data Release Authorized: j_Z)____’
DATA PREPARED: MAC:C (05/14/90) cog

Date Extracted: 04/27/90 GPC Cleanup: No
Date Analyzed: 05/10/90 Alumina Cleanup: Yes
Conc/Dit Factor: 1:20 Sulfur Cleanup: No
Dry Weight: 22.9 grams
CAS Number ng/kg

319-84-6 Alpha-BHC 40U
319-85-7 Beta-BHC 40U
319-86-8 Delta-BHC 60U
58-89-9 Gamma-BHC (Lindane) -
76-44-8 Heptachlor -
309-00-2 Aldrin -
1024-57-3  |Heptachlor Epoxide 40U
259-98-8 Endosulfan | 40U
60-57-1 Dieldrin -
72-55-9 4,4-DDE 80U
72-20-8 Endrin -
33212-659 |Endosulfan i 80U
72-54-8 44-DDD 80U
103107-8 |Endosulfan Sulfate 16U
50-29-3 4,4'-DDT -
72-43-5 Methoxychlor 16U
53494-70-5 |Endrin Ketone 12U
5103-74-2 |Gamma-Chlordane 60U
5103-719 |Alpha-Chlordane 60U
8001-352 |Toxaphene &0U

- Aroclor-1242/1016 80U
12672-29-6 |Aroclor-1248 80U
11097-69-1 |Aroclor-1254 80U
11096-82-5 |Aroclor-1260 80U

* Pesticide Surrogate Recovery
{Dibutylchlorendate | 74% |

Data Qudlifiers

u Indicates compound was analyzed for but not detected at the given detection limit.
NA Indicates not analyzed.
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SOIL PESTICIDE MATRIX SPIKE RECOVERY

ARl Job No: 6130 L Client: Battelle

Sample No: YQ-EPA-11 Project: BOA-37PR-121909

SPIKE SAMPLE MS MS QcC
ADDED CONC. CONC. % LIMITS

COMPOUND (rg/kg) (ng/kq) (ng/kg) REC REC
Lindane 17.5 0 15.1 86 46-127
Heptachlor 17.5 0 15.4 88 35-130
Aldrin 17.5 0 11.0 63 34-132
Dieldrin 43.7 0 31.9 73 31-134
Endrin 43.7 0 35.8 82 42-139
4,4'-DDT 43.7 0 28.4 65 23-134

Spike Recovery: Ooutof 6 outside limits

Asterisked values outside QC Limits

Comments:

FORM Il PEST-1
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ORGANICS ANALYSIS DATA SHEET Sample No: YQ - EPAI11
Semivolatiles by Methods 625/8270 Matrix Spike
Lab ID: 6130LMS QC Report No: 6130 - Battelle
Matrix: Soils/Sediments Project No: BatchNo 9 &10
VTSR: 04/18/90
Date Release Authorized: dﬁ;ﬁ@ym&@
Report prepared 05/17/90 MAC:B
Sample Wt: 22.9 gm (Dry Weight)
Date extracted: 04/27/90 Percent Moisture: 27.6%
Analyzed (FINN 2):  05/15/90 pH: 7.2
GPC Clean-up: NO (10of2) Conc/Dilution: 1to1

CAS Number ug/Kg CAS Number ng/Kg
108952 |Phenol - 83329 [Acenaphthene -
111444 bis(2-Chloroethyl)Ether 87U 51-28-5 24-Dinitrophenol 870U
95-57-8 2-Chlorophenol - 100-02-7 |4-Nitrophenol -
541-73-1 1,3-Dichlorobenzene 87U 132-64-9 |Dibenzofuran 87U
106-46-7 1.4-Dichlorobenzene - 121-14-2 |2 4-Dinitrotoluene -
100-51-6 Benzyl Alcohol 440U 606-20-2 | 2,6-Dinitrofoluene 490U
95-50-1 1.2-Dichlorobenzene 87U 84-66-2 Diethylphthalate 87U
9548-7 2-Methylphenol 87U 7005-72-3 |4-Chlorophenyl-phenylether | 87U
108-60-1 bis(2-chloroisopropyl)Ether 87U 86737 Fluorene 87U
106-44-5 4-Methylphenol ~ 87U 100-01-6 |4-Nitroaniline 490U
621-64-7 N-Nitroso-Di-n-Propylamine - 534-52-1 |4.6-Dinitro-2-Methylphenol 870U
67-72-1 Hexachloroethane 170U 86-30-6 N-Nitrosodiphenylamine(1) 87U
98-95-3 Nitrobenzene 87U 101-565-3 |4-Bromophenyl-phenylether | 87U
78-59-1 Isophorone 87U 11674-1 |Hexachlorobenzene 87U
88-75-5 2-Nitrophenol 490U 87-86-5 Pentachlorophenol -
105-67-9 2,4-Dimethylphenol 120U 8501-8 Phenanthrene 87U
65850 Benzoic Acid 870U 120-12-7 |Anthracene 87U
111-91-1 bis(2-Chloroethoxy)Methane 87U 84-74-2 Di-n-Butylphthalate 87U
120-83-2 2,4-Dichlorophenol 260U 206440 |Fluoranthene 87U
120-82-1 1.2 4-Trichlorobenzene - 120000 |Pyrene -
91-20-3 Naphthalene 87U 85-68-7 Butylbenzylphthalate 87U
106-47-8 4-Chloroaniline 260U 91-94-1 3.3"-Dichlorobenzidine 440U
87-68-3 Hexachlorobutadiene 170U 56-55-3 Benzo(a)Anthracene 87U
59-50-7 4-Chloro-3-Methylphenol - 117-81-7 | bis(2-Ethylhexy)Phthalate 87U
91-576 2-Methylnaphthalene 87U 218019 |Chrysene 87U
77-474 Hexachlorocyclopentadiene | 440U 117-84-0 |Di-n-Octyl Phthalate 87U
88-06-2 2,4,6-Trichlorophenol 40U 205-99-2 |Benzo(b)Fluoranthene 87U
95-954 2,4,5-Trichlorophenol 440U 207-08-9 |Benzo(k)Fluoranthene 87U
91-58-7 2-Chloronaphthalene 87U 50-32-8 Benzo(a)Pyrene 87U
88-74-4 2-Nitroaniline 40U 193-3%-5 _|Indeno(1.2,3-cd)Pyrene 87U
131-11-3 Dimethyl Phthalate 87U 53-70-3 Dibenz(a,h)Anthracene 87U
208-96-8 Acenaphthylene 87U 191-24-2  |Benzo(ghi)Perylene 87U
90-09-2 3-Nitroaniline 440U (1) Cannot be separated from diphenylamine

*Base/neutral surrogcxte recoveries *Acid surrogoie recoveries

d5-Nitrobenzene 67.5% d5-Phenol 73.3%

2-Fluorobipheny! 82.5% 2-Fluorophenol 67.0%

dl14-p-Terphenyl 83.4% 2.4 .6-Tribromophenol 81.8%
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SOIL SEMIVOLATILE MATRIX SPIKE RECOVERY

ARl Job No: 6130

Sample No: YQ-EPAT1

Client: Battelle

Project: Batch 9&10

SPIKE SAMPLE MS MS eC

ADDED CONC CONC %a LIMITS

COMPOUND (ng/Kg) (ng/Kg) (ug/Kg) REC REC

Phenol 8700 0 6100 70.1 2690
2-Chlorophenol 8700 0 6500 74.7 25-102
1,4-Dichlorobenzene 4400 0 200 0.0 28-104
N-Nitroso-Di-n-Propylamine 4400 0 2500 56.8 41-126
1,2,4-Trichlorobenzene 4400 0 200 65.9 38-107
4-Chloro-3-Methylphenol 8700 0 7700 88.5 26-103
Acenaphthene 4400 0 3600 81.8 31-137
4-Nitrophenol 8700 0 7500 86.2 11-114

2,4-Dinitrotoluene 4400 0 300 88.6 28-89
Pentachlorophenol 8700 0 1900 21.8 17-109
Pyrene 4400 0 3900 88.6 35-142

Spike Recovery: Ooutof 11 outside limits

Asterisked values outside QC Lmits

Comments:

22.9 gm dry weight sample size

FORM llI SV-2
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