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Appendix A
FIELD MAPPING AND SURVEYING OF

THE LITTLE MENOMONEE RIVER

INTRODUCTION

This appendix describes conditions observed during the field mapping of
sediment along the Little Menomonee River at and downstream of the Moss-
American site (Figure A-l). Data gathered during this field effort were
evaluated along with previous information to determine locations suitable for
sampling.

OBJECTIVES
V-

The field mapping and surveying task consisted of both river mapping and site
mapping. River mapping and surveying were performed before actual sampling
so that current information could be used to determine sediment sample
locations and also to refine data quality objectives for remaining Remedial
Investigation (RI) activities.

PROCEDURES

RECONNAISSANCE

Preliminary reconnaissance of the Little Menomonee River was performed from
500 feet upstream of the site to the confluence with the Menomonee River on
November 30 through December 2, 1987. The length of the river was measured
with a 100-foot tape; flags were used to mark 300-foot intervals. Downstream

— lengths were measured from a zero point set halfway between the two railroad
bridges that cross the Little Menomonee River north of the site and south of
Brown Deer Road. The zero point corresponds to river mile 5.84 (SEWRPC
1986). Soils and bank sediments were uncovered or stirred with a shovel for
visual inspection. An HNu was used for preliminary analysis of volatile organic
compounds in soils and sediments. All observations were logged and plotted on
1 inch « 400 feet aerial photos taken in 1985 obtained from the Southeastern
Wisconsin Regional Planning Commission. These observations are summarized
and included in Attachment A-l.

General features of channel width and depth, channel and bank alignment, areas
of deposition and erosion, vegetation, log jams, and evidence of dredging were
noted as the distance downstream was measured. Discharge points to the river
were noted (Table A-l). The information collected was used to describe
variations in stream channel configuration and to delineate stream segments.
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CHANNEL PROFILES

Based on the results of the stream characterization, 28 typical sections were '
profiled on December 3 and 4, 1987. The profiles were taken at 1,200-foot in-
tervals using a boat, a 100-foot measuring tape, and a wooden pole marked with
1/4-foot increments. Depth of water was measured at five locations along each
profile: 1 to 3 feet from the west bank, at the 1/4, 1/2, and 3/4 points, and 1 to
3 feet from the east bank. Side banks higher than 1 foot above the water
surface were noted in the field book. General characteristics of bottom
sediments were also recorded.

DATA LIMITATIONS

HNu readings were unstable because of high humidity on the days of river
reconnaissance and surveying. On the first day, approximately 8,500 feet
downstream of the zero point, use of the HNu was abandoned because of the
heavy snowfall. From that point to the confluence with the Menomonee River,
no HNu readings were taken.

Dredgings and sediment were sampled at 300-foot intervals on the west bank of
the Little Menomonee River. The samples examined were shallow because of
the method of excavation.

A surveying error was made between West Silver Spring Drive and State
Highway 100 while measuring the length of the Little Menomonee River. A
200-foot length was recorded as being 300 feet.

Channel and inlet depths and widths apply only to the dates and times for which
the field data were collected. Variations in volume and depth of flow were
clearly visible during the 2 days that channel sections were profiled. Grates
draining road runoff directly into the river through bridge structures were not
recorded in the field notes.

The release of oily residues from west bank sediments during reconnaissance was
erratic. Therefore, a sampler walking to the same locations may not
immediately find the same condition, even in areas where significant ofly residue
was recorded by the survey team.

RESULTS

The results of the river reconnaissance and surveying are shown on the maps in
Attachment A-l.

The average width of the Little Menomonee River in the sections profiled is
approximately 20 feet; the average depth is 2 feet. The Little Menomonee
River flows predominantly through a trapezoidal channel of silty clay. The
channel runs through both woods and marsh with few variations in channel
alignment.
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Table A-l
XMLETS DTK) THE LITTLE MEMHQMEE 1IVER

(12/3/87 and 12/4/87)

Inlet Width Depth Comment*
* 4 2 OH found in talat eedlaent*.
B 2 0.3
C 5 2
D 7 2
I 13 2
F 10 1
C 5 1
B 4 1
I 4 0.5
J 7 0.5 Maanade channel, only ahallov flow about

1/2 Inch deep In the concrete channel.
L 4 2
M 4 l
M 4 1
0 15 2 Oil found in inlet ••distent*.
t 4 l Only 1/4 inch of flow in culvert itaelf.
§ 15 1 Backwater.

0.3 0.04
S 3 0.08
T 2 1
•0 15 2
V 3 0.25
V 2 2
X 4 2
T 3 0.2
Z 2 0.2
AA 3 1 Oil found in inlet aediaenta.
AB 10 2 Bluieh green water in inlet.AC 1 1
AD 0.3 0.02 From culvert 6 to 8 inches in diameter.
AE vet vet From culvert 6 to 8 inche» in dianeter.
AF 3 0.75
AC 2 0.2
AB 3 1 Oil found in inlet aediaenta.
AI 5 2 Fron box culvert 8 faet vide, 20 feet

from Little Menoaoaee Klver.
AJ 2 0.25 Oil found in inlet aadlaenta.
AK 3 1
AL 7 2 Oil found in inlet aediaente. Veil

developed channel (old bed?).
AM 25 2 Flooded area.
AB 3 1
AO 4 0.75 Joining of etreaa veat of dredging*.
AP 0.5 1 ^^
AQ 1 0.2
AR 5 2
AS 3 2 Culvert about 3/4 aubnerged.
AT 3 3 Culvert eubnerged.
AD 1 0.2
AV 10 3 Coning from 8-foot box culvert.
AW 8 2
AX 1 0.5
AT 5 3 Oil found in inlet aediaenta.
AZ 4 1
BA 1 0.04
BB 5 2
BC 5 0.25 Oily aheen on water.
BD 0.4 0.04 Culvert about 15 inchaa in dianeter.
BE 5 1
BF 2 0.08 Oily abeen en water.
BC 6 1
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Intermittent meanders are seen south of the Mil] Road Bridge to the Lovers
Lane bridge. Erosion occurs on the outside of the river curves and deposition
occurs on the inside. In the wooded areas of the same stretch, the Little
Menomonee River has undercut and toppled large trees rooted in the
riverbanks. The river width tends to narrow as it cuts through the sod of the
marshy land and as it passes through low wet areas where bushy willows grow
into the channel. Slumps occur where the channel banks are steep and
composed of clay.

The entire length of the Little Menomonee River has undergone minor
channelization for agricultural or other purposes. The dates of those alterations
are not known precisely. Major channelization at West Fond du Lac Avenue
routes the river through a bridge that passes over both the river and a local
road. Dredgings have been deposited over much of the surveyed length of the
Little Menomonee River (Attachment A-l). Downstream of the first 3,900 feet,
very large trees stand in the dredging piles.

The river occasionally conveys large volumes of water, as indicated by brush and
debris caught high on flood plain deposit areas and in trees and bushes adjacent
to the channel. No vegetation or wildlife were seen in the channel, although
deer, rabbits, mice and birds seem abundant around the river. A muskrat was
seen on a flooded part of the flood plain deposit area immediately upstream of
the Appleton Avenue bridge, and farther upstream in the woods along the east
bank a mink was seen.

At this time, the ofly sheens and residues seen during river mapping and
surveying are assumed to indicate the presence of creosote. Oily releases from
disturbed sediments came almost exclusively from areas of softer sediments.
Portions of the stream with a coarse sand and gravel bed yielded no oil when
they were stirred.

Oil was released from bottom sediments along the Little Menomonee River
from approximately 3,900 feet downstream of the railroad bridge zero point to
the confluence with the Menomonee River. Locations where the oily sheens and
residue were seen are mapped in Attachment A-l.

CONCLUSIONS

Information gathered during initial river survey activities suggests intermittent
creosote contamination in the Little Menomonee River from 3,900 feet down-
stream of the river mapping zero point to the confluence with the Menomonee
River. No contamination was detected either visually or with an HNu for the
first 3,900 feet of the river survey, corresponding closely to the 4,000 feet
dredged in 1973 by the U.S. EPA. The data are insufficient, however, to state
that no contamination exists in that reach.

Contamination was seen predominantly in softer silty sediments. Only a few
locations of harder packed clays had signs of creosote contamination; sand,
gravel, and rock exhibited no signs of contamination.
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Surface runoff is a potential contamination hazard for the Moss-American site.
i Exposing soils containing creosote to erosion facilitates their transport to the

tents of the Little Menomonee River. River flooding is a concern in that
soils inundated with flood water may potentially cany creosote residues and
compounds with them as they recede. Site investigation and remedial activities
should minimize transport and erosion of sediment materials.

RECOMMENDATIONS

SAMPLE SELECTION

As part of the sediment sampling program, samples wfll be taken at intervals of
approximately 300 feet (see Attachment A-l). At each surveyed cross section,
about every 1,200 feet, samples should be taken at several depths and locations
across the section. Dredging piles, flood plain deposit areas, and certain inlets
wfll also be sampled. Extractable organics (EO) concentrations will be measured
on approximately 265 samples; approximately 60 samples wfll be sent for
GC/FID analysis.

Specific sampling locations wfll be tailored in the field to best determine the
extent of creosote contamination of the Little Menomonee River. The sampling
guidelines described here are an outline that wfll be refined in the field. Visual
inspection of samples and initial EO results can help direct subsequent sampling.
Most river sampling wfll focus on sediment depositional areas; that is, at pools
and inside curves. Samples wfll be taken from portions of the river where the
deepest sediment deposits can be determined with a probe, particularly for
sections where only one sample wfll be taken. Natural processes of sedimenta-
tion are expected to have provided a shallow covering of clean deposits over the
sediments of interest.

Sediments will be sampled at either of two intervals. A shallow sample will be
taken from a sediment depth of 0 to 1 foot and a deep sample will be taken
from a depth of 1 to 2 feet. If sediments appear visually to be contaminated at
2 feet, sampling should extend deeper. If EO screening shows that
contamination consistently exists in only the top 4 to 6 inches of sediment, the
usefulness of deeper samples should be reevaluated. Deep samples that
consistently show no contamination through EO screening should be reassigned
to a shallower depth interval or extended horizontally to sample a wider area.

SAMPLE LOCATIONS

Samples wfll be collected at about 300-foot intervals along the Little
Menomonee River from the site to the confluence with the Menomonee River.
Cross section sampling locations wfll be determined, in part, by the EO con-
centrations and wfll be more or less evenly distributed along the river. Specific
cross sections wfll be located at the locations of highest EO concentrations when
possible.
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Since the history of the dredging piles is unknown, they will be spot sampled to
see if they contain creosote. Samples wfl] also be taken from other land \
features and flood plain deposit areas along the Little Menomonee River. Soil
samples will be selected from a 2- to Moot-deep core. The selection of samples
will be based upon representative appearance or a combination of HNu
response and visual judgment of contamination.

The inlets to be sampled were selected on the basis of their size or
contamination detected within the inlet Samples will be taken in the Little
Menomonee River before and after the inlet, as well as from the inlet itself, in
locations most likely to collect sediment Sampling may include any combination
of the three locations, depending upon the characteristics of the inlet. Samples
taken near the inlet wfl] be approximately 10 feet from the inlet itself whenever
possible. Samples taken in the inlet will be taken within 100 feet of the Little
Menomonee River. Approximately 33 inlet samples will be collected.

Envirex. Demonstration of Removal and Treatment of Contaminated River Bottom
Muds-Phase II. Environmental Sciences Division, Envirex, Inc., EPA contract
68-03-0181

SEWRPC (Southeastern Wisconsin Regional Planning Commission). A
Comprehensive Plan for the Menomonee River Watershed. Volumes I and II,
Planning Report No. 26. October 1986.

GLT595/054.50
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UTTLE MENOMONEE RIVER MAPS
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Appendix B
SEDIMENT SAMPLING

INTRODUCTION

This appendix describes the sediment screening and sampling performed at the
Moss-American site. Objectives, tasks, results, and observations are presented
for:

Task Si-Initial Sediment Screening
Task S2-Confirmatory Sediment Sampling

Sediment sampling proceeded as described in the Quality Assurance Project Plan
(September 14, 1987) and the Work Plan (Jury 23, 1987). Field modifications to
the Sampling Plan described in the QAPP are noted in the section following
each task description.

INITIAL SEDIMENT

The data collected during initial sediment screening will be used to define the
volume and extent of contamination in the sediments of the Little Menomonee
River adjacent to and downstream of the Moss-American site. A total of 261
sediment samples and 30 bank and flood plain samples were collected.

The Little Menomonee River was sampled in three stages from downstream to
upstream. Sampling was performed by Solveig Christenson, Stuart Grubb, and
Kevin Olson of CH2M HILL from May 4 to May 19. The first stage of
sampling consisted of the collection of samples at 300-foot intervals for the
length of the river from the confluence with the Menomonee River to the
Chicago and Northwestern (C&NW) Railroad bridge from May 4 to 10, 1988
(samples SD001 to SD104). Samples were analyzed throughout the task in the
onsite close support laboratory (CSL) to determine the concentration of extract-
able organic (EO) compounds. Cross-section sampling and inlet sampling were
completed in the second stage from May 11 to 18 (samples SD105 to SD261).
Flood plain and bank sampling were performed in the final stage of sampling on
May 18 and 19 (samples SSlOOl to SS1029). Sample locations are shown in the
maps in Attachment B-l.

Representative samples were selected and sent to CH2M HILL's Montgomery
laboratory for analysis of polynuclear aromatic hydrocarbons (PAHs) and
phenolic compounds using capillary gas chromatography with flame ionization
detection (GC/FID). This analysis is used to achieve U.S. EPA Level III data
quality objectives. The CSL and GC/FID analytical methods are described in
the Sampling Plan.
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METHODOLOGY

Environmental Protection '

Before sampling began, an oil boom was placed across the Little Menomonee
River directly upstream of the confluence with the Menomonee River. During
reconnaissance, floating oil frequently appeared when sediments were disturbed.
The ofl boom was used to catch oil that could float into the Menomonee River
beyond the study area. It remained in place until sediment screening was
completed. Upon completion of Task SI, the boom was removed and placed
onsite for reuse during Task S2.

Sampling

Samples were initially gathered with a 2-inch-diameter, 20-inch-long corer lined ^
with a plastic sleeve and stainless steel, bronze, or plastic sediment catcher.
After the sample was collected, the plastic tube was removed from the corer,
capped, labeled, and transported to the field trailer. The corer was
decontaminated and refilled with another decontaminated plastic sleeve and
sediment catcher.

Sediment cores were visually inspected and described in the log; samples were
stored in 4-ounce jars. The plastic sleeves, caps, and sediment catchers were
decontaminated by washing in a detergent solution, washing in potable water,
rinsing with a methanol solution, and rinsing with distilled water.

The softer sediments were not always retained by the corer and the corer was
not capable of penetrating to depths sufficient for cross-section sampling.
Therefore, a 1-inch auger was substituted for the corer at cross section No. 4
and used for all subsequent sediment sampling. Sediment samples collected with
the auger were described and bottled at each sample location. The auger was ^
decontaminated between sample locations using the procedure described above.

Sampling at 300-foot Intervals

Sediment samples were taken along the Little Menomonee River from
downstream to upstream at approximately 300-foot intervals from the confluence
with the Menomonee River to the north edge of the Moss-American site at the
G&NW Railroad bridge. The intervals were adjusted for river characteristics as
necessary.

Samples were taken from the portion of the river cross section where sediments
were the deepest. If water depth or apparent severity of contamination made
wading across the section unadvisable, samples were collected from the bank.
When the quantity of sediment remaining in the corer after extraction from the
riverbed was insufficient for analysis, more sediment was collected from a series
of adjacent cuts until sufficient sediment was collected.
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Cross Section and Inlet Sampling
i
v Cross Section Sampling. Cross section locations were chosen from 300-foot

interval locations having higher concentrations of EO compounds than
neighboring intervals. The average distance between cross sections was about
1,400 feet Cross section locations are shown on the location map in Attach-
ment B-2.

The width of the channel was measured and water depth at the sampling
locations was estimated. Samples were taken from the 1/4, 1/2, and 3/4 points
across the cross section. Sediment depth was based on the depth to which the
auger could penetrate. Samples were collected at 1-foot intervals to a maximum
depth of about 3 feet, depending on auger penetration.

Inlet Sampling. All inlets that potentially carry residential, industrial, and
"" roadway drainage were sampled to investigate other possible sources of

contamination. Inlets were defined as flows tributary to the Little Menomonee
River (culverts, outfalls, streams, and other drainageways). Ideally, all inlet
samples were to be taken from outside (above) the Little Menomonee River
flood plain; however, that was usually not possible.

Flood Plain and Bank Sampling

Flood plain and bank sample locations were chosen to provide a representative
sampling of river banks, the flood plain, and dredging piles. Samples were
collected with a shovel or post hole digger. A hole was dug to a depth of 18 to
24 inches, and a sample of the bottom material was collected from the shovel or
post hole digger and put into a sample jar. The shovel or post hole digger was
decontaminated between each sample.

_ LABORATORY SCREENING AND ANALYSIS

Sediment samples were analyzed at the CSL to determine the concentration of
EO compounds. Sixty samples were selected to represent ranges of EO
concentration and to provide an even distribution of samples along the Little
Menomonee River for PAHs and phenolic compounds. The selection process
was intentionally biased to include a greater number of samples from
contaminated areas. The results of the GC/FID analysis (Attachment B-3) were
used to validate the EO screening results, to provide concentrations of specific
compounds found in creosote, and to provide a further basis for selection of
samples for RAS and SAS analysis by CLP laboratories.

HELD MODIFICATIONS TO THE SAMPLING PLAN

The three sampling subtasks were not performed in the sequence presented in
the Sampling Plan. The cross sections were to be sampled first; then 300-foot
intervals were to be sampled between cross sections. It was determined upon
completion of Task FM, however, that sampling the river at 300-foot intervals
from the confluence to the site would more effectively place cross sections.
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Therefore, the 300-foot interval sampling was performed before cross section
sampling. \

The decision was made not to collect HNu headspace readings from the
sediment samples because initial sampling indicated no HNu headspace readings
even from visually contaminated sediments. No readings above background were
obtained at any time during the sediment sampling or from the sample head-
space. Headspace measurements using the OVA were misleading because of
methane in the samples, so further OVA headspace readings were not taken.

Only one sample was collected in each inlet, eliminating the samples to be taken
immediately above and below each inlet and allowing more inlets to be sampled.

RESULTS AND OBSERVATIONS

Locations and Results ^

A total of 291 samples were collected. Of these, 210 were collected from the
Little Menomonee River sediments, 51 from inlets to the river, and 30 from
flood plain and bank areas. Twenty-two cross sections were sampled. Sample
locations are shown in Attachment B-l. The distribution of EO concentrations
at each cross section is shown in Attachment B-2. Attachment B-3 contains the
results of the GC/FID Analyses. Results of analysis for EO compounds are
tabulated in Attachment B-4. Figure B-l shows the concentration of extractable
organics and total PAHs plotted against the distance downstream in the Little
Menomonee River. Results from locations with more than one sample, such as )
cross sections, were averaged for the graph.

Observations

The Little Menomonee River sediment contamination is best characterized by its
erratic distribution along the length of the channel and within the sediments.
Pockets of highly contaminated sediment appear to exist side by side with visibly
clean sediments. For example, disturbing sediments during sampling may have
caused a surface sheen; however, within a few feet there may have been no
response from the disturbed sediments.

The data indicate that contaminated sediments are present from the site to the
confluence of the Little Menomonee River at the Menomonee River. EO
concentrations apparently do not decrease with distance from the site, although
concentrations are higher in some areas than in others.

For most of the inlet samples, it was not possible to sample outside the Little
Menomonee River flood plain, particularly when the inlet was a culvert.
Therefore, the data obtained for the inlets cannot be attributed to the inlet
alone. Most of the inlet samples can be expected to contain sediments
deposited there by the Little Menomonee River.

Contaminated sediment may be buried below substantial amounts of clean
sediment. For example, north of Bradley Road a large quantity of light brown )
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silt was entering the river. Three inlets in particular, located 600 to 1,100 feet
downstream of the site, appeared to be filled with the sflt from a new
development area. About 680 feet downstream of the site, a culvert had
approximately 70 percent of its area clogged with the sflt. Downstream cross
section samples showed the same sflt in layers up to 14 inches over potentially
contaminated silty sand and sandy sflt sediments.

The qualitative correlation between visual observations and concentrations of EO
compounds was good. Generally, sediments with more than 1,000 ppm
(0.1 percent) of EO compounds showed visible signs of contamination. The
statistical correlation between EO compounds and total PAHs was also
significant (see Figure B-2). The value of the correlation coefficient (R) for a
log-log comparison of these data is 0.7. At a significance level of 0.05, the EO
and total PAH concentrations are linearly dependent; higher EO concentration
correspond to higher PAH concentration. Although a correlation appears to
exist, the curve on Figure B-2 was not used for predicting PAH concentrations
at specific points. The curve is presented for information only.

CONFIRMATORY SEDIMENT SAMPLING

Following the review of data from Task SI, confirmatory samples were collected
at 16 sites (see Figure B-3) on June 16 and 17 by Sorveig Chnstenson and John
Cannon. Samples were sent to CLP laboratories for detailed analysis. A list
cross-referencing the sample numbers for these samples and earlier samples is
given in Table B-l.

The sediment sampling results wflj be used to confirm the results of the GC/FED
analyses with legally defensible analytical results that will be used in the
endangerment assessment. In addition, an analysis of Target Compound List
substances will be done to determine whether other contaminants are present,
and treatment parameters will be analyzed to support the feasibility study.

TASK DESCRIPTION

Environmental Protection

Before confirmatory sediment sampling began, the oil boom was again placed
across the Little Menomonee River directly upstream of its confluence with the
Menomonee River. Upon completion of the task, the boom was placed in a 55-
gallon drum and stored onsite.

Sample Locations

Ten samples were collected from areas representative of the most contaminated
soils based on GC/FTD and EO results. Six background or noncontarninated
samples were also collected from along the length of the Little Menomonee
River (see Figure B-3).
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Table B-l
SAMPLES COLLECTED FOR CLP ANALYSES

Previous Sample
CLP Sample at Same

Number Location

SD301-01 SD110-01
SD302-01 SD116-01
SD303-01 SD131-01
SD304-01 SD031-01
SD305-01 SD154-01
SD306-01 SD164-01
SD307-01 SD062-01
SD308-01 SD197-01
SD309-01 SD204-01
SD310-01 SD076-01
SD311-01 SD227-01
SD312-01 SD231-01
SD313-01 SD234-01
SD314-01 SD236-01
SD315-01 SD244-01
SD316-01 SD255-01

GLT779/034.50
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Sample Collection

Samples for this task were taken from the same location as the corresponding
EO screening samples taken previously. The sample location within the cross
section was measured from the west bank and the sample depth was measured
along the auger. For each sample, four 8-ounce jars, one 32-ounce jar, and two
4-ounce VOA vials were filled. Enough sediment was collected by making
several adjacent cuts at the specified depth. The sediment was extruded from
the auger onto a stainless steel tray and mixed. The jars were then filled using
a stainless steel spoon. Implements were decontaminated before the next sam-
ple with a detergent wash and freshwater rinse followed by spray rinses of
methanol and distilled water.

LABORATORY ANALYSIS

The samples were sent to CLP laboratories for detailed analysis of target
compounds and analytes. Additional parameters analyzed to support the
feasibility study consisted of carbon, hydrogen, sulfur, oxygen, nitrogen, moisture
content, ash content, volatile content, fixed carbon, total organic carbon, water
soluble chlorides, heating value, flash point, and pH.

RESULTS AND OBSERVATIONS

Analytical results are not available at this time.

Because of the dry weather during the period between sampling tasks, the Little
Menomonee River stage was significantly lower during Task S2 sampling than
during previous sampling. Since sample location was keyed to the location of
the west bank, the change in water surface elevation may have affected the
ability to locate precisely the sampling point to have been replicated from Task
SI. Variations in the degree of contamination from S2 and SI samples may
occur because of difficulties in locating the sampling point.

CONCLUSIONS

Based on the observations and results obtained to date, the following conclusions
have been reached regarding the sediments in the Little Menomonee River:

• Contaminated sediments are present over the entire length of the
river below the Moss-American site.

• Contamination is not evenly distributed along the length of the river,
across its width, or with depth.

• No significant decrease in contaminant concentrations was observed at
increasing distances from the site.
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• Contamination is assumed to have been deposited in the Menomonee
River downstream of its confluence with the Little Menomonee River.

Oily sediment is present in varying degrees over the entire length of the Little
Menomonee River. At several locations, when sediments were disturbed during
sampling, iridescent or silver sheens were produced across the entire width of
the river. Visual observations were verified by analytical results. EO
concentrations up to approximately 1 percent (by dry weight) were measured in
the sediment.

The distribution of contamination varies over the length, width, and depth of the
river. Several areas of oily sediments are buried under approximately 1 foot of
clean sediment between the site and Bradley Road. Samples with low EO con-
centrations are interspersed between higher values throughout the river.
Contaminated sediments are generally present along the banks and other
depositional areas. Where the channel has been scoured, the sediments consist
primarily of uncontaminated sands and gravels.

Based on the analytical data, no significant decrease in the level and extent of
contamination was observed with distance from the site. Two areas between the
site and Bradley Road and in the vicinity of Leon Terrace have higher levels of
contamination. A trend in the EO data indicated that a slight decrease in
contaminant concentration may occur below Leon Terrace. It should be noted,
however, that samples were collected at 300-foot intervals. If samples had been
collected at more frequent intervals, these trends may or may not have been
substantiated. On the basis of the extent of contamination in the Little
Menomonee River, it is reasonable to expect that contamination has been
deposited in the Menomonee River.

GLT779/030.50
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PHENOLIC COMPOUNDS ANALYZED
BY GC/FID AND MINIMUM DETECTABLE CONCENTRATIONS

Phenol 2

2-Chlorophenol 2

2-Nitrophenol 2

2,4-Dimethylphenol 2

2,4-Dichlorophenol 2

4-Chloro-3-methylphenol 2

2,4,6-Trichlorophenol 2

2,4-Dinitrophenol 5

4-Nitrophenol 5

4,6-Dinitro-2-methylphenol 5

Pentachlorophenol 5

Sample locations are the same as those listed for the
PAH results. No phenolic compounds were detected.

GLT779/34-2



Attachment B-4
FIELD DATA BY SAMPLE NUMBER

AND
EXTRACTABLE ORGANIC CONCENTRATIONS
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MOSS-AMERICAN SEDIMENT SCREENING AND
EXTRACTABLE ORGANIC CONCENTRATIONS

SAMPLE DEPTH EO COMMENTS

SO001-01
SD002-01
SD003-01
SD004-01
SOOOS-01
SO006-01
SO007-01
soooe-oi
SD009-01
SD010-01
SD011-01
SD012-01
SO013-01
SD014-01
SD013-01
SD016-01
SD017-01
SD016-01
SD019-01
SDOJO-01
SD021-01
SD022-01
SD023-01
SD024-01
SD02S-01
SD026-01
SD027-01
SD028-01
SD029-01
SD030-01
SD031-01
SD031-01R
SD032-01
SD033-01
SD034-01
SD035-01
SD036-01
SOOJ7-01
SDOJ8-01
SD039-01
SD040-O1
SD041-01
SD042-01
SD043-01
SD043-01R
SD044-01
SDO45-01
SO046-01
SD047-01
SD04S-01
SO049-01
SO050-01
SDOS1-01
SOOS2-01
SDOS3-01
SO054-01
SOOS5-01
SDOS6-01
SD057-01
SDOsa-oi
SDOS9-01
SD060-01
SD061-01
SD062-01
SD063-01
SD064-01
SD06S-01
SD066-01

30780
90500
10200
19900
29600
29300
29000
28650
28400
28010
27750
27600
27600
27200
27000
26600
26300
26000
25670
25370
25270
24900
24610
24300
24000
23700
23190
22800
22410
21920
21750
21750
21400
21100
20760
20100
20100
19800
19500
19200
18800
18500
18300
18000
18000
17700
17450
17100
16600
16500
16200
15600
15400
15050
14700
14400
14100
13800
13450
13200
12920
12580
12300
12000
11700
11400
10950
10670

4
15 I
5 I
5 (

-1 (
14
12
14 1
-3 (
1
3
1

-1 I
3
12 :
3 :

18 1
IS
12
1 (
0 (
1 <
1

1.5 ;
12 (
14 (
23 (
17
1
1

16
16

14.5
1

1.5
-O.S

1
2

1.5
0
1

15
-1
1
1
3
.3
4
3
2
2
4
2
2
1
2
1
8
7
3
1
1
2
2
2
13
5
3

1.5
).0
>.
).
>.
1.
1.
).
).
1.
1.
.
1.0
.0
1.0
1.0
) 0
.0
.0
).7
>.o
).3
.0
1.0
).0
).5
>.o
.5
.0
.0
.5
.5
.0
.7
.5
.0
.5
.0
.0
.0
.0
.0
.0
.0
.0
.0
.5
.5
.0
.0
.0
.5
.5
.0
.0
.0
.0
.5
.5
.0
.0
.5
.0
.0
.5
.5
.0
.0

24
30
25
20
20
18
15
15
10
20
25
15
15
20
25
12
17
15
17
11
25
22
16
12
12
14
25
16
20
15
17
17
16
16
16
16
17
16
12
15
20
20
9
20
20
20
20
12
12
15
13
15
17
15
13
15
15
16
14
17
•
6
12
10
12
18
18
14

0.7 1
1.0 1
2.0 1
0.3 1
O.S 1
0.6 1
0.5 1
1.0 1
0.5 1
0.5 1
0.8 1
0.6 1
0.5 1
1.3 1
1.3 1
2.3 1
2.3 1
0.7 1
40.0 1
0.8 1
1.5 1
2.5 1
2.0 1
1.0 1
0.5 1
O.S 1
2.5 1
0.3 1
2.0 1
0.3 1
2.5 1
0.5 1
1.5 1
O.S 1
1.5 1
0.8 1
0.6 1
2.0 1
1.0 1
0.8 1
1.5 1
0.7 1
2.5 1
2.5 1
2.5 1
2.3 1
2.5 1
0.3 1
2.3 1
2.3 1
2.0 1
0.7 1
1.0 1
2.S 1
2.5 1
0.5 1
O.S 1
0.5 1
1.0 1
1.0 1
2.5 1
2.5 1
1.0 1
1.5 1
1.0 1
0.7 1
1.5 1
1.5 1

2600
1700
1100
2300
2700
730
690
1300
3600
690
2000
210
710
1100
1000
2000
3600
680
4200
1100
3600
640
720
340
S20
370

1300
270
940
75

6600
1100
830
200
630
1000
590
460
2700
360
520
2SO
1100
1400
2300
2000
3000
1700
4700
2100
450
660
1200
46
460
1500
680
660
1000
1800
5100
290
630

10OOO
1100
640
1300
3900

Oil sheen during sample
Slight sheen on water
Sheen on water
Sheen on water
Sheen on water
NO sheen
Sheen on water
Sheen on water
sheen on water
NO sheen
Sheen on water
Slight sheen on water
NO visible sheen
Large sheen on water
Large oil sheen on water
Sheen on water
Sheen on water
Slight sheen on water
Oil sheen on water and sample
NO sheen
Sheen on water
SI Ight sheen on water
NO sheen
NO sheen
NO sheen
NO sheen
NO sheen
NO sheen
Sllgny sheen on water
Sheen on water
Sheen on water and sample
Field id RPSDOOI
NO sheen
NO sheen
NO sheen
NO sheen
Sheen on water
Sheen on water
Sheen on water and sample
Slight sheen on water
Sheen on water
SI ighl sheen on water
NO sheen
Sheen on water and sample
Field id RPS0002
Sheen on waler and sample
sheen on waler
Sheen on water and sample
Heavy sheen on water a sample
Sheen on waler and sample
Sheen on waler
NO sheen
Sheen on water
Sheen on sample
NO sheen
Slight sheen on sample
Sheen on water and sample
Sheen on water and sample
Sheen on water
Slight sheen on waler * sample
Heavy sheen, water and sample
Sheen on water
Sheen on water and sample
Heavy sheen, water and sample
Sheen on water and sample
Sheen on water and sample
Sheen on water and sample
Heavy sheen, water and sample



MOSS-AMERICAN SEDIMENT SCREENING AND
EXTRACTABLE ORGANIC CONCENTRATIONS

SAMPLE DEPTH EO COMMENTS

SD067-01
SDO66-01
SD069-01
SD070-01
SO070-01R
SD071-01
SD072-01
SD073-01
SD074-01
SD075-01
30076-01
SD077-01
SD078-01
SD079-01
SDOBO-01
SD081-01
SD082-01
SO083-01
SD084-01
SD083-01
SD086-01
SD087-01
SD087-01R
SD086-01
SD089-01
SD090-01
SD091-01
SD092-01
SD093-01
SD094-01
SD095-01
SD096-01
SD097-01
$0094-01
SD099-01
SD100-01
SD100-01R
SD101-01
SD102-01
SD103-01
SD104-01
SD10S-01
SD106-01
SD107-01
SD108-01
SD109-01
SD110-01
SD111-01
30112-01
SO113-01
SD114-01
SD115-01
SD1 16-01
30117-01
SD116-01
SO1 19-01
SD120-01
30111-01
SD122-01
30123-01
SD124-01
SD123-01
SOI 26-01
SD127-01
S0128-01
SO129-01
SD130-01
SD131-01

10500
10200
9900
9600
9600
9300
9000
•700
MOO
• 100
7800
7300
7200
6900
6600
6300
6000
3700
3400
3100
4800
4500
4300
4200
3900
3600
3300
3070
2770
2550
2310
2100
1600
1400
1050
900
900
600
300
•70
-300
30650
30650
30650
30630
30650
30630
29330
29160
29170
26570
28460
3BAOO£9*W

26400
26400
2*400
26060
27240
26630
25670
25670
23670
25670
25670
25670
25050
25050
24900

4

*

-

1

0.

0.

1!
1!
1}
2:
(
2(
2C
-1!
-J(
3(

4.!
4.!
10.!
-3(
•4C
2(
i
4

13
i:
11
11

-it
2(
1

1 2.0
2.0
2.0
0.0
0.0
1.3
2.0
3.0
0.0
2.0
2.0
2.0
2.0
1.S
1.S
1.5
1.0
2.0
1.0
1.0
2.0
2.0
2.0
1.0
J.O
1.0
1.0
0.5
0.5
2.0
0.5
1.0
0.5
0.5
0.5
0.5
0.3
0.5
0.5
1.0
2.0
0.7

I 0.7
\ 0.7
\ 0.7
\ 0.7
) 0.0
) 0.3
) 0.3
k 0.0
) 0.1
> 0.1

\ 0.8
\ 0.8
I 1.5
> 0.1
> 0.3
> 0.1
1 0.7

0.7
0.7
0.7

1 0.7
0.7

) 0.5
) 2.0
» 0.5

15
16
16
14
14
15
10
e
is
is
18
10
10
12
11
10
14
12
10
14
10
12
12
10
10
15
0
22 (
25
15 (
12 1
12 (
13 <
20 (
20 :
20 1
20
20
15
17
33
30
30
30
30
30
30
3 (
3 (
0 (
o :
3 (

15.5 (
15 (

15.3 C
2 (
4 C
1 (

22 1
22 \
22 1
22 1
22 1
22 1
9 (
5 (
37 !

.

.

).
.
).
.
).
).

.

.

.

.(

.(

.(

.1

.1

.5

.1

.1

.<
>.
>.
i.
.

1

).
>.
>.
>.
i.
.
.
.
.
.
.

>.
>.
.

9
»

S
>
)
>
>
)
r
r
>
>

.

670
600
1600
370
450
1*0
•30
370
330
1200
1400
390
410
350
350
1000
330
•60
700
2500
1300

1 4300
1 3300
i 6100
1 3000
1 330

13000
390
2000
360
370
1200
73
290
450
320
250
270
460
470
• 20
ISO
420
360
1900
1100
730
330
230
1000
370
340
370
250
130
62
650
390
380
1000
640
1100
420
1600
230
2(0
2800
730

Sheen on water
Sheen on water
Heavy sheen, water and tuple
Sheen on water
Field id RPSD003
Slight theen on water
Sheen on water
Slight theen on water
Slight theen on water
sheen on water and tanple
Sheen on water and tanple
Sheen on tanple and water
NO theen. OVA a* thane perhaps
NO theen
Sheen on water
Sheen on water and tanple
Slight theen on water
Sheen on water and tample
Sheen on water
Sheen on water and » aim It
Sheen on water and tanple
Sheen on water and tanple
Field Id RPSD004
Heavy theen. water and tample
very oily tanple. water theen
HO theen. to) ttructure
NO theen. tol ttructure
NO theen. tol ttructure
NO theen. toi structure
NO theen. toi ttructure
SI Ight theen on water
Slight theen on water
Slight theen on water
Sheen on water
Slight theen In water
Sheen on water
Field id RPSDOOS
Sheen on water
Sheen on water
NO theen
NO theen
Section . no theen
Section . no theen
Section . no theen
Section . no theen
Section . no theen
section . no theen
Eat I Inlet BC. tone theen
East inlet BE. theen on water
wetl Inlet BF. no sheens
west Inlet BC. theen on water
East inlet BB. no theen
section 2. theen on water
section 2. no theen
section 2. no theen
section 2. no theen
wett Inlet a., theen on water
wett Inlet AY. theen on water
East Inlet AX. no theen
section . theen on water
Section . theen on water
Section . theen on water
section . sheen on water
section . theen on water
Section . theen on water
wett inlet AV. sheen on water
East inlet AW. theen on water
Section 4. no theen



MOSS-AMERICAN SEDIMENT SCREENING AND
EXTRACT ABLE ORGANIC CONCENTRATIONS

SAMPLE

SD132-01
SD133-01
SD114-01
SD13S-01
SOI 36-01
S0137-01
SD136-01
SD139-01
S0140-01
SD141>01
SD142-01
SD143-01
SO144-01
SD145-01
SD146-01
SD147-01
SD146-01
S0149-01
S01SO-01
SD1S1-01
S0152-01
SD1S3-01
SD154-01
SD155-01
SO156-01
SD1S7-01
SD158-01
SD159-01
SO160-01
SO161-01
SO162-01
SO163-01
S0164-01
SOUS-01
SO166-01
SD167-01
SO168-01
SD169-01
SO170-01
S0171-01
SO172-01
SD173-01
SO174-01
SD175-01
S0176-01
SO177-01
SD176-01
SD179-01
SO180-01
SD181-01
SD182-01
SD182-01R
SO183-01
SO184-01
SD18S-01
SD186-01
SO187-01
SD188-01
SO189-01
SD190-01
SD191-01
S0192-01
SO193-01
SO194-01
SD195-01
S0196-01
S0197-01
SD198-01

X

24900
24900
24900
24900
24900
23100
23100
23100
22SSO
21750
2174S
2174S
2174S
2174S
213SO
211SO
20600
2O140
19970
19SOO
19SOO
19500
19500
18115
17400
17400
17400
17400
17400
17440
17210
17995
16800
16800
16800
16800
16800
16630
14900
14560
14400
14400
14400
14400
14400
13200
12920
12920
12920
12920
12000
12000
12000
12000
12000
12000
12000
11880
11870
11705
11220
11000
10670
10670
10670
10670
10670
10610

Y

9
18
18
28
28
4
8
12
-5
-60
6

10.5
16
16
-40
-30
-120
-25
•70
9
9
IS
20
-70
4
4
9
9
14

-200
•6
•40
5
5
9
9
14
30
SO
-30

1
-4

-10
40
-30
40

13
-100

Z

o.s
2.0
2.0
O.S
O.S
2.S
2.S
2.S
0.1
0.3
1.5
2.0
2.0
2.0
0.2
0.0
0.5
0.2
0.2
2.0
2.0
2.0
1.5
0.0
1.5
1.5
1.0
1.0
2.0
O.S
0.2
0.1
1.0
1.0
1.8
1.8
2.0
0.2
0.3
0.1
.0
.0
.3
.3
.0
.0
.5
.8
.5
.5
.5
.5
.5
.0
.0
.0
.0
.0

0.4
0.3
0.0
0.3
1.0
2.0
2.0
2.0
0.7
0.3

W

37
37
37
17
17
16
16
16
2
4
22
22
22
22
1
4
7
1
5
25
25
25
25
5
19
19
19
19
19
3
2
1

18
18
IB
18
18
1.S
10
1

18
18
18
16
16
3
12
12
12
12
11
11
11
11
11
11
11
12
S
1
4
3
17
17
17
17
17
2

2
1
1
2
2
0
0
0
0
0
0
1
1
1
0
0
0
0
0
1
1
0
0
0
2
2
1
1
0
0
0
0
1
2
1
1
1
0
0
0
2
2
2
2
1
0
0
0
1
1
1
1
1
0
0
1
1
0
0
0
0
0
0
2
2
2
0
0

S

.S

.2

.2

.2

.2

.5

.7

.5

.4

.4

.5

.0

.5

.5

.8

.3

.7

.3

.5

.2

.2

.5

.3

.5

.0

.0

.5

.5

.7

.5

.3

.4

.0

.0

.5

.5

..0

.3

.3

.3

.0

.0

.5

.5

.0

.3

.8

.7

.5

.5

.0

.0

.0

.6

.8

.0

.0

.5

.4

.5

.4

.2

.7

.2

.2

.2

.7

.S

DEPTH

2
1
2
1
2
0
1
0
1
1
0
1
0
1
1
1
1
1
1
0
1
0
0
1
1
2
0
1
1
1
1
1
1
2
1
2
1
1
1
1
1
2
1
2
1
1
1
1
1
2
0
0
1
0
1
0
1
1
1
1
1
0
1
0
1
2
1
1

EO

410
S90
1000
S90
660
160
140
ISO

20000
•7
490
S10
1OOO
720
160
16
630
80
160
470
1100
490
250
530
940
1800
4000
130
120
440
1200
370
6400
4200
2600
2500
1600
290
390
590
780
160
2400
540
790
140
SOO
1400
5700
1900
1800
260
850
230
•SO
200
410
SOO
1200
560
420
180
1100
5000
6100
1900
14000
390

COMMENTS

section .
section .
Section .
Section .
section .
section .
Section .
section .
west inl t
mil inl t
section .
section .
section .
section .
west Inlet
west Inlet
west inlet
west inlet
west inlet
Section 7.
Section 7.
section 7.
Section 7.
west inlet
Section 6.
section 6.
section 8.
section 8.
Sect ion 6.
west inlet
west inlet
west inlet
Section .
section .
section .
Section .
Section .
East Inlet
East inlet
west inlet
section 10
Section 10
Section 10
section 10
section 10
west inlev
Section 11
section 11
Section 11
section 11
Section 12

no sheen
no sheen
no sheen
no sheen
no sheen
some sheen
tone sheen
some sheen
AS. no sheen
AR. no sheen
no sheen
no sheen
oily
oily
AP. no sheen
AO. no sheen
AM. no sheen
AL. no sheen
AK. no sheen
some sheen
some sheen
very oi ly
no sheen
AI . no sheen
some oi I
very oi ly
some oi 1
some oi 1
no sheen
AH. no sheen
AC A. no sheen
AC. no sheen
oi ly
oily
no sheen
some oi 1
no sheen
AF. sheen on water
AB. no sheen
AA. no sheen
. no sheen
. no sheen
. no sheen
. some sheen
. no sheen
Y. no sheen
. very oi ly
. some sheen
. oi ly
. oily
. oily

Field id RPSD006
section 12
section 12
section 12
section 12
Section 12
west Inlet
East inlet
west inlet
East inlet
East inlet
Section 13
section 13
section 13
section 13
section 13
west inlet

. oily

. no sheen

. no sheen

. no sheen

. no sheen
x. no sheen
WA. no sheen
w. no sheen
v. sheen on water
UB. no sheen
. oily
. very oily
. very oi ly
. very oi ly
. very ol ly
v. no sheen



MOSS-AMERICAN SEDIMENT SCREENING AN}
EXTRACTABLE ORGANIC CONCENTRATIONS

SAMPLE DEPTH EO COMMENTS

SD199-01
SD200-01
SD201-01
SD202-01
SD203-01
SD204-01
SD205-01
SD206-01
SD207-01
SD206-01
SD208-01R
SD209-01
SD210-01
SD211-01
SD212-01
SD213-01
SD214-01
S0215-01
SD216-01
SD217-01
SD218-01
SD219-01
SD220-01
SD221-01
SD221-01R
SD222-01
SD223-01
SO224-01
SD223-01
SD226-01
SD227-01
SD228-01
SD229-01
SD229-01R
$0230-01
S0231-01
S0232-01
SD233-01
SD234-01
SD23S-01
SD236-01
SD237-01
S0238-01
SD2 39-01
SD239-01R
SD240-01
SD241-01
SD242-01
SD243-01
SD244-01
SD245-01
SD246-01
SD247-01
SD248-01
SD24B-01R
SD249-01
SD2SO-01
SD251-01
S0252-01
SD253-01
SD254-01
SD2SS-01
SD256-01
SD2S7-01
SO2S8-01
SD259-01
SD259-01R
SD260-01

10430
10180
9900
9900
9900
9900
9900
94SO
9080
•••0
•••0
7800
7600
7800
7660
7020
6380
6320
6300
6300
6300
5960
5260
5160
5160
5100
5100
5100
5100
5100
5100
5100
5100
5100
4200
4200
4200
4200
4200
3300
3300
3300
3300
3300
3300
3110
2860
2680
2230
2100
2100
2100
2100
2100
2100
1780
1500
600
600
600
600
600
SO
SO
•70
•70
-70
-70

S <
-40 1
3
3
3
s ;
12 :
40 1

-10 1
100
100
4
6
13

-45 1
-70 1
20 1

-30 1
3
6
9
-4
35 <
4 <
4 1
5 (
5 (
5 (

11
11
11
IS
15
IS

10
10
15
15
40 1
40 1
70 (

-20 1

•

•25 <
20 <
S
11
11
11
16 <

-30 1
-ISO <

7
12
12
19

5.0 3
5.0 3
I.S 15
1.5 15
1.5 15
i.O IS
I.O 15
5.2 4
5.0 3
I.O 14
I.O 14
.0 16.5
.0 16.5

5.0 4
5.3 3
5.0 I.S
5.7 3
I.O 12
I.O 12
I.O 12
I.O 7
5.0 3
5.0 4
5.0 4
5.0 20
5.0 20
5.0 20
.0 20
.0 20
.0 20
.6 20
.8 20
.8 20
.0 12
.0 12
.5 12
.5 12
.0 12
.0 20
.0 20
5 20
.S 20
.3 20
.3 20

5.0 20
5.2 4
5.1 2
i.O 13
1.5 13
1.5 13
i.S 13
i.O 13
i.O 13
5.1 2
5.0 2
I.O 21
I.O 21
I.O 21
I.O 21
5.8 21
5.7 4
9.5 4
I.S 26
1.5 26
I.S 26
I.O 26

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
3
3
3
3
3
3
1
1
1
2
2
2
2
1
2
2
2
2
1
1

0
2
0
1
3
3
3
1
1
0
0
0
3
3
3
0
0
0
0
0
0
1

.1

.5

.0

.0

.0

.5

.7

.

.

.

.3

.3

.5

.6

.7

.7

.0

.0

.0

.2

.2

.2

.8

.6

.8

.0

.0

.0

.0

.0

.3

.5

.0

.0

.0

.0

.2

.5

.5

.0

.0

.0

.0

.0

.0

1
1
1
2
3
0
1
1
0
1
1
1
1
0
0
0
0
0
0
0
o
1
1
1
1
2
3
1
2
3
1
2
2
1
2
1
2
1
1
2
1
2
1
1

0
1
0
1
1
2
3
1
1
0
0
1
1
2
3
1
1
0
0
1
1
0

1000
3*0
4«00
4900
1900
11000
1600
•70
1000
490
920
760
790
790
120
140
S900
6SO
240
660
740
150
100
47
220
280
390
440
230
4900
6300
2000
4700
2000
1100
16000
2600
7900
11000
4100
20000
940
S600
1000
2000
270
ISO
100
29

2600
660

2100
290
2300
940
400
220
•90
760
1000
•80
630
270
620
510
740
1000
1000

west Inlet T. no sheen
west Inlet s. no sheen
Section 14. some oil
Section 14. oily
section 14. oily
section 14. some sheen
section 14. oily
East Inlet Q. sheen on water
west inlet f. no sheen
East Intel 0. sheen on water
Field Id RPSD007
section is. some oil
Section is. no sheen
section is. no sheen
west inlet N. no sheen
west inlet M. no sheen
East Inlet LA. no sheen
west inlet L. some sheen
Section 16. no sheen
Section 16. no sheen
Section 16. oily below surface
west Inlet J. no sheen
East inlet i . no sheen
East culvert H. no sheen
Field id RPSD008
Sect ion 17, no sheen
Section 17. some ol 1
Section 17. no sheen
sect ion 17. no sheen
Section 17. very very oily
section 17. oily
Section 17. no sheen
Section 17. some oil
Field id RPSD009
section ia. oily underneath
Section is. very oily
Section IB. oily underneath
Section IB. very very oily
section IB. oily underneath
section 19. oily underneath
Section 19. very oily
section 19. no sheen
Section 19. very oi ly
section 19. very oi ly
Field Id RPSDOIO
East inlet C. no sheen
East inlet F. no sheen
East culvert E. no sheen
west inlet 0. no sheen
Section 20. oily
section 20. no sheen
Section 20. oily
Section 20. oil sheen
Section 20. oil underneath
Field id RPSOOII
west inlet C. no sheen
East Inlet BAA. no sheen
Section 21. no sheen
Section 21. very oily
Section 21. very oily
section 21. some oil
section 21. oily
west inlet A. no sheen
west Inlet A. no sheen
section 22. no sheen
Section 22. no sheen
Field id RPSO012
section 22. no sheen



MOSS-AMERICAN SEDIMENT SCREENING AND
EXTRACTABLE ORGANIC CONCENTRATIONS

SAMPLE DEPTH EO COMMENTS

SDJ61-01 -70 19 1.0 26 1.5 1 640
SS1001-01 30130 -20
SS1002-01 28500 -15
SS1003-01 25560 15
SS1004-01 23550 -30
SS1005-01 22370 15
SS1005-01 22370 15
SS1006-01 21030 -20
SS1007-01 16*50 -10
SS1006-01 16190 20
SS10O9-O1 14630 -30
SS1010-01 14470 -100
SS1011-01 13160 -15
SS1012-01 12360 20
SS1013-01 10400 -30
SS1014-01 8700 20
SS1015-01 7010 30
SS1016-01 3640 -10
SS1017-01 3430 40
SS1017A-0 1910 -40
SS1016-01 1670 -40
SS1019-01 1500 -40
SS1020-01 1293 -40
SS1021-01 1105 -40
SS1022-01 1095 -45
SS1023-01 915 -50
SS1023-01 905 -50
SS1024-01 700 -40
SS1025-01 435 -40
SS1026-01 700 40
SS1027-01 925 40
SS1026-01 1240 20
SS1029-01 1570 40
SS1029-01 1570 40

•40
1*0
160
10
20
110
170
3*00
120
•0
60

•400
450
90
30
50

6500
130
0
0

450
10
790
300
720
•90
20

2400
0
0
30
20
0

NOTES: SAMPLE > so. SEDIMENT SAMPLES. OR ss. BANK OR

section 22. no sheen
Floodplain
Floodplain
crassy slope
Circular mound In woods
Tall dredging piles
Field id RPSSIOOI
Dredging pi let
nlde tloodplain. oily
Mall dredging piles
•nail dredging pi les
Large Mounds of dirt
Floodplain. oily
Floodplain
in ponded area
Dredging pi les
Dredging piles, wny rocks
Floodplain
in piles of d i r t
Dredging pile. Ci task sample
Dredging pile. Ci task sample
Ci task sample
C1 task sample
Ci task sample
Dirt mound. Ci task sample
Dirt pile. Ci task sample
Replicate. Ci task sample
crissy area. Ci task sample
Ci task sample
Dredging pile, ci task sample
High organics. Ci task sample
Ci task sample
C1 task sample
Replicate. Ci task sample

FLOODPLAIN SAMPLES. R. FIELD REPLICATE
X • DISTANCE DOWNSTREAM Of LITTLE MENOMINEE RIVER ZERO POINT. IN FEET
X • 0 AT CENTERLINE OF C t N* RAILROAD NORTH OF
V • DISTANCE FROM WEST BANK. IN FEET.

FOR INLETS. DISTANCE FROM LITTLE MENOMINEE
7. • DEPTH OF WATER. IN FEET
W • WIDTH OF RIVER OR INLETS. IN FEET
S • TOTAL SEDIMENT DEPTH. IN FEET

MOSS AMERICAN SITE.

RIVER EITHER EAST<«) OR WEST(-)

DEPTH • DEPTH INTERVAL FROM WHICH SAMPLE WAS TAKEN.
EO * EXTRACTABLE ORCANICS IN SAMPLE.
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Appendix C
SURFACE WATER SAMPLING

INTRODUCTION

This appendix describes the surface water sampling performed in the Little
Menomonee River (Task FW) as pan of the Moss-American Remedial
Investigation (RI). The data collected wfll be used to assess the nature and
extent of surface water contamination and to evaluate the potential for
endangerment of public health and the environment These analyses and an
examination of contaminant loading to the Little Menomonee River from surface
water routes or groundwater recharge will be presented in the RI report
Surface water sampling proceeded as described in the Quality Assurance Project
Plan (September 14, 1987) and the Work Plan (July 23, 1987). Changes to the
Site Sampling Plan are noted after the task description.

SURFACE WATER SAMPLING COLLECTION

Eight surface water samples were taken on the Little Menomonee River.
Sampling was performed by Solveig Christenson and Gerald Bills of
CH2M HILL on May 2, 1988. At each sampling location, seven 1-liter
polyethylene bottles, two 1/2-gallon amber glass bottles, and two 40-milliliter
VOA vials were filled. Each was labeled with the sample number and stored in
a cooler. Two sets of bottles were filled at SW003-01 for matrix spike analysis,
a field replicate was taken at SW005-01, and a field blank was prepared using
distilled water.

Sample bottles were filled directly from the Little Menomonee River and the
drainage ditches. Samples were taken at the approximate midpoint of the river
or ditches at mid-depth. Water temperature and conductivity were measured in
the field with a conductivity meter (Table C-l). Filtering and sample
preservation were performed at the site trailer. Samples were labeled and
shipped the same day to designated EPA Contract Laboratory Program (CLP)
laboratories.

Sample locations (Figures C-l and C-2) were chosen as outlined in the Sampling
Plan. Distances were measured downstream from the Chicago and Northwestern
(C&NW) Railroad Bridge that crosses the Little Menomonee River at the
northern edge of the site.

• SW001 was taken about 40 feet upstream of the confluence of the
Little Menomonee River with the Menomonee River (30,800 feet)
to determine the quality of the water leaving the Little
Menomonee River.

• SW002 and SW003 were collected to represent general water
quality conditions in the Little Menomonee River downstream of
the site and upstream of the confluence with the Menomonee
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Table C-l
FIELD MEASUREMENTS OF SURFACE WATER SAMPLES

Sample Conductivity Temperature
Number (ymhos) (°C)

SW001 780 14.0
SW002 780 14.5
SW003 700 15.0
SW004 730 17.0
SW005 720 17.0
SW006 710 17.5
SW007 930 14.0
SW008 NR NR

NR-No reading taken; inlet too shallow.
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River. They were collected about 750 feet south of Silver Spring
Drive (25,720 feet) and 250 feet north of West Calumet Road
(8,780 feet).

SW004 was taken to evaluate water quality where the Little
Menomonee River exited the Moss-American site (2,100 feet).

SW005 was taken where the Little Menomonee River enters the
site (40 feet), just north of an unnamed drainage ditch.

SW006 was taken upstream of the she (350 feet) about 100 feet
north Brown Deer Road as a background sample.

SW007 was taken in the drainage ditch that flows from the
northern boundary of the site to the Little Menomonee River. It
was collected about 60 feet from the Little Menomonee River
(50 feet) to evaluate the quality of water flowing to the northern
boundary of the site.

SW008 was taken at a drainage ditch that drains a wet area on the
south end of the site into the Little Menomonee River. It was
taken about 40 feet from the river (1,800 feet) to determine the
quality of the water from the ditch.

FIELD MODIFICATIONS TO THE SAMPLING PLAN

Samples SW008 and SW005 were collected from locations different from those
presented in the Sampling Plan. The planned location for SW008 was dry, so
the sample was collected in a ditch that drains a wet area on the south side of
the site. Sample SW005 was taken upstream of a drainage ditch instead of
downstream to provide a water quality sample where the river entered the site.

According to the Sampling Plan, surface water samples were to have been col-
lected using a stainless steel laboratory beaker. Instead, sample bottles were
filled directly from the river. The pH of the water not measured in the field,
but was measured as part of the CLP laboratory's analysis.

OBSERVATIONS

No visible evidence of surface water contamination was noted during the
sampling effort, except that oil sheens were produced in several areas when
sediments were disturbed during the collection process.

Later in the summer, however, a continuous streamer of oil was observed on the
surface of the Little Menomonee River adjacent to the Moss-American site
where the outfall of the settling ponds had previously existed. The discharge
was most notable during the low flow condition that resulted from the summer
drought. The discharge was not noted during the original surface water
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sampling or during a site visit on October 18, 1988. At both times flow in the
river appeared to be near normal, based on observations of the banks and
channel width.

CONCLUSIONS

Oil from the site is being discharged to the river and transported downstream.
The discharge is visible during low flow conditions. During normal flow
conditions, the discharge is either not noticeable (possibly because of dilution) or
h does not occur. This conclusion is based upon observations during the field
investigation. A final conclusion will, of course, include the analytical results
from the samples and will be reported in the Remedial Investigation reports.

GLT779/D29.50
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Appendix D
MAPPING AND SURVEYING

INTRODUCTION

This appendix describes the field work and related investigation associated with
mapping and surveying for the remedial investigation of the Moss-American
Superfund site. It also describes the methods and field procedures that were
employed and recommendations made for the next phase of the investigation,
initial soil screening. Appendix A describes the mapping and surveying along
the Little Menomonee River from the southern boundary of the site to its
confluence with the Menomonee River.

OBJECTIVES

The objectives of the surveying and mapping task (Task FM) were to inspect
existing conditions at the site and to establish sample locations in preparation for
the initial soil sampling program.

METHODOLOGY

SITE RECONNAISSANCE

The site was inspected by Don Johnson, Kevin Olson, and Solveig Christenson of
CH2M HILL on November 19, 1987. The purpose of the inspection was to gain
familiarity with the site and develop a strategy for completing Task FM.

Recent aerial photographs were compared to existing conditions to identify and
correlate landforms and other surface features. Reference points found both in
the field and on the photographs were identified for subsequent use in laying
out a grid for field mapping. The general locations of potential sources of
contaminants and other features that existed before the creosoting facility was
closed were established in the field. Visible evidence of contamination at these
and other locations was noted. The presence and general location of dredgings
along the river were noted and an attempt was made to identify the general
location of the dredgings landfill in the northeast comer of the site.

SITE SURVEY AND MAPPING

Onsite field work was conducted from November 20 to 24, 1987, by Don
Johnson, Kevin Olson and Solveig Christenson, and on December 10 by Don
Johnson and Solveig Christenson.

A rectangular grid (200 by 100 feet) was established and existing surface features
were observed and mapped. Surface soils were evaluated at intersecting grid
lines by digging test holes approximately 2 feet deep with a hand shovel
(Figure D-l). The freshly disturbed soil was screened for organic vapor using an
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HNu photoionization detector. The type of soil or fill material was then
described and visually evaluated for evidence of contamination. \

The reference line for the grid west of the Little Menomonee River is a north-
south fence that is the eastern boundary of an automobile storage lot on the
site. Starting at the northeast corner of the fence, 200-foot intervals were
marked in a southerly direction along the fence line. Transects perpendicular to
the fence line (roughly east-west) were flagged at 100-foot intervals both east
and west of the fence tine. The grid included the open area between the paved
portion of the automobile storage area on the west and either the Little
Menomonee River or a wooded area on the east. The area includes potentially
contaminated areas previously used for processing and storage of lumber treated
with creosote. Test holes were dug along extensions of the grid within the
wooded areas to evaluate dredging piles along the river.

Two areas east of the Little Menomonee River were evaluated. Test holes were \J
dug in a small open area immediately southeast of the railroad bridges crossing
the river, which may have contained standing liquid according to previous
interpretations of aerial photographs. The other area was the field in the
northeast corner of the she. Dredgings from the settling ponds and river are
reportedly buried in a landfill within the field. The reference point for the grid
east of the river is the intersection of two one-lane din roads in the northwest
corner of the field. Intervals of 100 feet were flagged along three north-south
transects, starting at 100, 300, and 500 feet east of the reference point.

COMPARISON OF CURRENT AND HISTORICAL CONDITIONS )

Information obtained during the site survey, recent topographic maps, and aerial
photographs of the site were compared to older maps and aerial photographs to
identify changes to the site. In particular, changes mat would affect the
sampling strategy were identified, such as the addition of fill or pavement. Cross
sections were constructed of the landfill area using current and historical maps ^
to delineate potential areas of deposition or fill and to identify the general
location of the landfill. Cross sections of the settling ponds and the automobile
storage area were constructed to estimate the depth and lateral extent of the fill
covering those areas.

DATA LIMITATIONS

Organic vapor concentrations in the disturbed soil measured with the HNu
photoionization detector were erratic and unreliable, presumably because of high
humidity and cold temperatures. HNu readings ranging from background to as
high as 190 ppm were recorded; however, it was also noted that the standby
meter reading increased along with the normal meter reading, indicating
considerable drift in background levels during sample measurement In addition,
the response time for these measurements was on the order of 1 to 2 minutes.
During measurement at test holes in which visible evidence of contamination was
present, the response time was less than 5 seconds. Remeasurement at several
test holes resulted in significant variation in the meter readings. Therefore, the
HNu readings are suspect and will not be used for analytical purposes. )
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Crushed limestone fill prevented digging test holes to the desired depth in
several areas (see Figure D-2). If the limestone fill was not laterally extensive,
such as at the abandoned railroad bed, then the test hole was offset to the edge
of the fill. In laterally extensive limestone fill areas, an attempt was made to dig
through the bed to determine its thickness and observe the underlying soO for
evidence of contamination. This was particularly important for one large
gravelly area that, according to previous interpretations, was used as a sludge
disposal area. In all cases, however, it was not possible to penetrate the gravel
with a shovel Test holes in those areas ranged from approximately 6 inches to
1 foot

RESULTS

The results of the site and sofl survey are presented in Figure D-2. Figure D-3
is a map of the Moss-American facility as it appeared in 1962. The delineations
shown on Figure D-3 divide the site according to the different land uses
occurring during site operation. Most of the changes to the site occurred
between 1976 and 1978 after Moss-American ceased the creosoting operations.
All buildings, storage tanks, and process vessels were demolished and
contaminated residue was shipped offsite. The surface of the process area was
reportedly backfilled and leveled. The western pan of the site was graded with
new fill and paved sometime after March 1980, when Kerr-McGee sold this
portion of the site to the Chicago and North Western (C&NW) Railroad
Company.

PROCESSING AREA, DRIP TRACKS, AND UNTREATED STORAGE AREA

The processing area, drip tracks, and untreated storage area are roughly
coincident with the portion of the site currently owned by the C&NW railroad
and used for automobile storage. The locations of three cross sections in those
areas are shown in Figure D-4. Figure D-5 illustrates the extent of the fill
material in those areas. The previous topography is superimposed on the
present topography to show the minimum depth of fill and the location of
borrow (cut) areas.

Cross section A-A' (Figure D-5) shows a small cut and fill area, presumably for
leveling the area currently used for parking rail cars. In addition, a drainage
ditch that previously paralleled the tracks on the northern edge of the site has
been filled with at least 4 feet of material.

At cross section B-B', it appears that a wedge of fill ranges in thickness from
2 feet on the south side to approximately 8 feet on the north. At least 3 or
4 feet of material covers what used to be the foundation of a building.
However, according to documents in EPA files, buildings demolished during
closure were excavated to a depth of 18 inches, backfilled with clean fill and
leveled. Inasmuch as episodes of cut and fill occurring between 1962 and 1987
may not be shown in the cross sections, it is possible that more than 5 feet of
fill (18 inches from site closure and 3 to 4 feet from redevelopment) covers the
old building along cross section B-B'. At the northern end of the cross section,
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the old drainage on the northern edge of the site is covered with approximately
7 feet of fill

Cross section C-C shows little if any change in topography along the southern
half of the area. The existing land surface in the vicinity of what was previously
a building and storage tank along C-C is fairly close to the elevation of the land
surface in 1962. However, according to Kerr-McGee documents in EPA files
approximately 18 inches of backfill may exist there. Part of one building
foundation was observed along the paved road near the eastern part of the
processing area. Therefore, the fill added near the foundation during and after
site closure appears to be minimal.

During the site survey an oily sheen was observed on ponded surfaces in the
area previously used for storing untreated railroad ties. The ofl appeared to
emanate from the fill material below the asphalt surface. It was not possible to
determine if the ofl was a remnant of past creosoting activity or the result of
current activity at the site.

Three patches of black, dried, tarry deposits were noted in the eastern part of
the processing area. The area is littered with railroad ties that appear to be
remnants of abandoned railroad beds.

TREATED STORAGE AREA

No significant changes are evident in the treated storage area. The surface
materials consist of either cinder fill mixed with varying amounts of silt, sand,
and wood chips, or an organic rich silty sandy material. The variability in the
silty sandy material indicates that it is probably fill material or reworked soil.
Remnants of abandoned railroad beds are present throughout the area.

The settling ponds that previously drained this area (see Figure D-3) were
reportedly dredged and backfilled with clean fill in 1971. Figure D-6 shows a
cross section through the ponds (from 1962) superimposed on the existing
topography. The thickness of fill in that area is shown as 2 to 6 feet in
Figure D-6, but the actual depth of fill includes the depth to which the ponds
were dredged before backfilling, which is not known.

A clay wall 75 feet long and 12 feet deep was reportedly constructed between
the settling ponds and Little Menoroonee River in 1971. Its exact location was
not determined during the field investigation.

SLUDGE DISPOSAL AREA

The sludge disposal area consists of coarse limestone or dolomite gravel. No
evidence of contamination was observed; however, it was not possible to dig to
the base of the gravel to evaluate the interface between the gravel and
underlying soil.
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SOLID WASTE PILES

A mound of nibble was observed in the area of the solid waste piles. The
mound consisted of concrete and asphalt slabs, rocks, bricks, and dirt No other
evidence of solid waste disposal was observed near the areas delineated as solid
waste piles, but trash disposal areas were observed in low-lying wooded areas
along the river. Trash consisting of old bottles, cans, and automobile parts
appeared to have been dumped on the surface. No signs of industrial or
hazardous waste were observed in the trash disposal areas. One area,
interpreted from an aerial photograph as a solid waste pile, was an overgrown
drainage ditch.

DREDGINGS PILES

Piles of dredgings were observed along both banks of the river. River dredging
was performed at least twice in this area. Although not documented, it appears
from observing old river channels meandering through the woods onsite and
from the straightness of the existing river channel that the channel was dredged
and straightened before 1950, the date of the earliest aerial photograph. In
1971, Moss-American dredged parts of the river to remove creosote deposits.
According to Kerr-McGee's "Notification of Hazardous Waste She" (June 4,
1985), 6 inches of creosote contaminated dredgings, 50 feet wide and 1,700 feet
long, are deposited on the south bank of the river. During the field
investigation it was not possible to distinguish the source or age of the dredging
piles.

STANDING LIQUID AREA

The standing liquid area was identified in an aerial photograph taken in 1969.
Dredging piles along the river have created a dike that traps water and possibly
other fluids in the area behind the dredgings. The aerial photograph showed a
new road connecting the sludge disposal area and the standing liquid area that
may have been used to transport liquids to the standing liquid area. During the
field investigation, however, it was noted that the road connects two manholes
on a sewer in the Metropolitan Interceptor Sewer System.

DREDGINGS LANDFILL

Kerr-McGee's "Notification of Hazardous Waste Site" describes a landfill in the
northeast corner of the site that was created around 1971 to dispose of creosote
contaminated soil (K001) generated by the closure of the impoundment area.
Land-fill construction included four trenches measuring 8 feet wide, 8 feet deep
and 100 feet long each. Approximately 8,100 cubic feet of residue was mixed
with clean clay soil in a ratio of approximately 2:1 clean clay sofl to residue.
The trenches were filled to a depth of approximately 6 feet and then covered
with a 2-foot clean clay soil cap.

The "impoundment area" is a series of settling ponds west of the river. Other
reports have suggested that river dredgings may also be landfilled. The exact
locations of the trenches and trench arrangement were not given.
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During the site survey black, dried, tarry deposits were observed on the land
surface along the 2-track road on the south side of the field (see Figure D-2).
Two deposits were observed. The combined surface dimensions of the deposits
(including a middle area with no visual evidence of contamination) are
approximately 200 by SO feet Four trenches with the dimensions given in the
hazardous waste site notification could easily fit within that area.

Figure D-7 shows a comparison of the existing topography in the vicinity of the
landfill and the topography as of 1962. Borrow areas are clearly shown on the
cross sections as large cuts from the eastern part of the field. Areas of potential
fill, which could indicate the location of the landfill or other material spread on
the surface, are shown on the three easternmost cross sections in Figure D-7
(G-G', H-H', and M').

RECOMMENDATIONS

This section summarizes the recommendations made regarding sample locations
and sampling methodology for initial soil screening. The use of a backhoe in
place of a hollow-stem auger was recommended for most samples, as were
location refinements to the sampling plan described in the work plan and QAPP
(Figure D-8). Proposed sample locations for the initial soil sampling based on
these recommendations are shown in Figure D-9.

BACKHOE VERSUS AUGER

A backhoe, rather than a trailer-mounted auger, was recommended for digging
test holes in all areas except the paved automobile storage area for the following
reasons:

• Augering in coarse gravel areas could be difficult.

• Abandoned railroad beds and the sludge disposal area, which are
composed of coarse gravel, should be visually evaluated because of
their potential significance as conduits for contaminant transport.

• Test holes dug by backhoe would allow visual inspection of the
subsurface, improving the quality and accuracy of observation and
interpretations.

• Subsurface samples obtained from discrete layers would provide more
meaningful data than compositing samples over a particular depth,
which is often necessary to obtain sufficient sample volume from split
spoons.

Test holes dug by backhoe would follow the same general sampling plan
prepared for augering except the hole would be dug rather than augered. The
number of test holes and samples would remain unchanged. Auger samples are
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still recommended for the paved area to minimize damage and interference to
the facility and operations at the auto storage lot.

UNTREATED STORAGE AREA

Contamination is not expected in the untreated storage area. Figure D-8 shows
five sample locations in that area, in addition to four samples along a trench and
pit that previously drained the area.

Because of extensive redevelopment and the addition of significant amounts of
fill over the northern half of the area, the following recommendations were
made:

• Arrange the five spot samples at regular intervals along the southern
and eastern boundaries of the untreated storage area, approximately
SO feet inside the area boundary. This would avoid areas of new fill
and should help delineate the actual boundary between contaminated
and uncontaminated areas.

• Because of the thickness of the fill, samples near the pit and trench
should be limited to the existing drainageway. The drainageway is
perpendicular to the previous drainage. The intersection of the two
ditches is near the culvert that passes under the paved area. Surface
samples should be taken at each end of the culvert of the existing
drainageway.

• If additional sampling in the pit and ditch area is warranted, precise
surveying techniques should be used to locate the buried pit and
trench before sampling. Sampling should be done to the necessary
depth with soil borings using a hollow-stem auger.

• Samples in the pit and ditch area should be carefully screened so the
clean new fill is property logged but not sampled. Sampling depth
should be adjusted from 0 to 4 feet (the current plan) to 0 to 12 feet
to identify the top of the original land surface and then to evaluate
the next 4 feet.

DRIP TRACK AREA

Six samples were proposed for the drip track area on a grid of approximately
100 by 200 feet. The following clarification was recommended:

• The samples down the center of the drip track area from the first
round of sampling should be adequate to determine the degree of
contamination.

• Four samples should be considered for the second round-two on
each side of the centerline, staggered, and at different distances from
the centerline. These, in conjunction with the samples taken in the

D-7



untreated storage area along the boundary, should focus on
determining the lateral extent of contamination. ' \

PROCESSING AREA

The processing area was considered the most difficult to characterize. Unlike
most of the other areas, which should be fairly uniform, the processing area
contained buildings, railroad beds, aboveground storage tanks, waste piles, and
an oil separator. The area around the retort room was probably one of the
most contaminated areas during site operation. Although the processing area
was reportedly excavated and backfilled during site closure, thorough
investigation of the area was still warranted. The following recommendations
were made:

• A trench should be excavated through the retort area using a
backhoe. Visual observations of the trench wall should provide
information about the extent of removal operations occurring during
site closure. The observations on the trench should also improve the
interpretations of subsequent split-spoon samples from the paved pan
of the processing area west of the retort building.

• Instead of collecting samples on a 200-foot grid, samples should be
collected on a 100-foot grid during the first round of sampling.
Additional locations should be for a selected the second round of
sampling on the basis of the initial results.

• The sampling depth should be adjusted to a maximum of 5 feet in
areas where clean fill is obviously present

TREATED STORAGE AREA

The treated storage area should be fairly unifonn except for the area previously
containing settling ponds. No changes or refinements, other than the use of a
backhoe, were recommended for that area.

SLUDGE DISPOSAL AREA

No changes or refinements to the sampling plan were recommended for the
sludge disposal area.

SOLID WASTE AREA

No changes or refinements to the sampling plan were recommended for the
solid waste area.

RIVER DREDGINGS

The following strategy was recommended for sampling the south bank of the
river:
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• Collect samples at regular intervals to identity dredgings that were
leveled and may blend with the topography.

• Collect spot samples from representative areas where dredgings have
been placed in piles.

Contaminated soil was not expected on the north bank of the river, but
verification with random samples along the bank and spot samples of
representative piles of dredgings and in clearings along the bank was considered
appropriate.

STANDING LIQUID AREA

The dimensions of the standing liquid area, measured from an aerial photograph
taken June 13, 1969, are approximately 130 by 70 feet. Because of the limited
size of the area, the following recommendations were made:

• Dig two test holes approximately 40 feet apart in the center of the
area for the first round of sampling.

• If contamination is detected, collect additional samples to identify the
extent of the contamination.

LANDFILL AREA

The following strategy was recommended to identify the location and verify the
extent of the landfill area:

• Collect one sample from the center of each of the patches of tarry
deposits to determine the depth and general character of the deposits.
It was not considered necessary or desirable to go deeper than 4 feet
for these samples. Four-foot holes would verify whether the deposits
were entrenched or merely spread on the surface. If the deposits
were entrenched, then the shallow soil boring planned for the area
would identify the vertical extent of the creosote contaminated fill.

• Construct four trenches or a series of closely spaced test pits
extending radially outward from the edge of the tarry deposits in the
four compass directions. Again, the intention was to identify the
lateral extent of the deposits. Once tarry substances were
encountered it would not be necessary to dig deeper. The maximum
depth of the trench should not exceed 4 feet.

• If the tarry deposits were determined to be the landfill, samples
should be taken from a 200-foot grid for random evaluations of the
rest of the field. If the tarry deposits are not the landfill, samples
should be collected on a 100-foot grid.

GLT595/052.50
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Appendix E
SURFACE SOIL INVESTIGATION?

INTRODUCTION

TASK SUMMARY

This appendix describes the field work and results of Tasks Gl and G2, Initial
Soil Screening and Confirmatory Soil Analysis, for the Moss-American site. The
objective of the tasks was to provide the data necessary to determine the native
and lateral extent of contamination at the site.

Soil samples were collected at depths of 0 to 4 feet from clean and
contaminated areas onsite and from background locations offsite. Samples were
generally collected from test pits dug with a backhoe. However, offsite samples
and samples from wooded and swampy areas onsite were collected from holes
dug with a hand-held post hole digger, and samples beneath paved areas onsite
were collected using split-spoon samplers in auger borings advanced with a
truck-mounted drill rig.

All test pits and holes were screened in the field for evidence of contamination
by visual observation, odor detection, and organic vapor monitoring. Total
extractable organics of at least one sample from each location was measured by
the onsite close support laboratory (CSL). Following an evaluation of results
from the initial screening, 40 samples were sent to an offsite laboratory to
determine the concentration of potyaromatic hydrocarbons (PAHs) and phenolic
acids. On the basis of the results from the offsite laboratory, 16 sites were
resampled and samples were submitted to CLP laboratories for analysis of
Target Compound List parameters, dioxin, and several treatment parameters.

TASK SCHEDULE AND PERSONNEL

Surface sofl sampling began on May 18 and continued through May 31.
Sampling in the paved area was performed on June 29. Confirmatory soil
sampling was (Task G2) done on June 30.

Test pit excavation by backhoe and augering in the paved area was
subcontracted to Exploration Technology, Inc., of Madison, Wisconsin. Samples
were collected and logged by CH2M HILL personnel. Kevin Olson, Stu Grubb,
Ned Pennock, John Gannon, and Don Johnson performed field work under
these tasks. Brian Laude and Dave Shekoski analyzed samples in the CSL for
extractable organic compounds. Results from the onsite screening and priority
pollutant PAH and phenolic acid determination are included in this
memorandum. Analytical results from the confirmatory sampling will be
presented in the remedial investigation report
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OBJECTIVES

The overall objective of these tasks was to determine the nature and extent of
contamination on the site. In addition, geologic and other factors affecting
contaminant migration at the site were identified, and organic vapor
concentrations were monitored for assessment of air quality.

METHODS

STRATEGY

Based on past site activities and a site inspection, an initial set of sample
locations was identified as part of Task FM. A 100-foot-square grid was
established over most of the site to locate sampling points in the field. Samples
were generally collected at 200-foot intervals. Samples were collected at 100-
foot intervals from the processing area and other areas of high contaminant
levels. In addition, 14 offsite samples were collected: 7 near active railroad
beds and 7 from areas with physical characteristics similar to those on the site.
The samples near the railroad beds were collected to compare the compounds
present near offsite railroad tracks with those found where tracks once existed
on the site. Figure E-l shows the sampling locations.

Samples taken from the test pits were assumed to be representative of the
material surrounding the pit However, localized areas of high contamination
were expected near the processing building, in the landfill east of the river, and
possibly surrounding the old settling ponds. The test pits were lengthened into
trenches in those areas to better define the limits of contamination.

Each location was screened in the field for evidence of contamination. Field
screening consisted of malting visual observations, detecting odors, and
monitoring with an HNu during soil disturbance. The sample from each pit was
collected in a plastic bag and a 4-ounce glass jar. The most visibly contaminated
soil was collected at each pit. Organic vapors in the headspace of the plastic
bag were measured with the HNu. The CSL analyzed each jarred sample for
extractable organic compounds. A site map was kept up-to-date with data on
extractable organic compounds, field screening data, and pertinent field
observations. Additional sample locations were then selected, as necessary, to
further define the limits of contamination. Generally, additional sample locations
were on the 100-foot grid nodes.

Upon completion of sampling and evaluation of results from the CSL, about
30 percent of the samples were sent to an offsite laboratory and analyzed for
priority pollutant PAHs and phenolic acid compounds. A total of 40 samples
were analyzed: 30 from areas with high concentrations of extractable organic
compounds and 10 from areas with concentrations less than 1,000 ppm
(Figure E-2). CH2M HILL's Montgomery laboratory performed the GC/FID
analyses.

E-2
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Following receipt of laboratory results, 16 locations were resampled for submittal
to CLP laboratories for more extensive analyses. Ten sample locations
representative of contaminated areas and six in clean areas were selected for
this phase of sampling (Figure £-3). Samples were collected using the same
procedures as before. New test pits were dug adjacent to the original test pits
at each location. Samples were collected from the same depth and soil horizon
as the original samples. Samples were analyzed for the Target Compound Last
of organic compounds, dioxin, and several treatment parameters. The treatment
parameters consisted of the proximate and ultimate analysis for coal and coke,
heating value, flash point, total organic carbon, and water soluble chlorides.

SAMPLING PROCEDURES

Three methods were used to excavate surface soils to screen and collect samples
during this task: 1) tractor-mounted backhoe; 2) post hole digger; and 3) truck-
mounted auger. Most of the onsite samples were collected with the backhoe.
The post hole digger was used where backhoe access was difficult and offsite.
Truck-mounted augers were used in the paved area to minimize destruction of
private property and interference with the existing business.

Backhoe

Backhoe excavation was preferred because it allowed observation of the near-
surface stratigraphy and contamination at each location. Each test pit was dug
to a depth of about 4 feet, which was adjusted as necessary at the direction of
the field engineer. Generally, the depth was increased if it was felt the
additional depth could aid estimation of volume of contaminated soil. The
depth was decreased when contamination was obvious and additional depth
information was not warranted. The test pit area and disturbed soil were
monitored for organic vapor using an HNu.

Samples from each pit were collected from the backhoe bucket, from the pile of
excavated material, or directly from the wall of the excavated pit. Samples were
collected in glass jars using a stainless steel spoon and in plastic bags using
either a spoon or by hand (sampler wearing gloves). In most cases the sample
was from an identifiable soil horizon or depth, and care was taken to avoid
sampling material in contact with the backhoe bucket and other soil horizons.
However, when no contaminated material was identified, a representative sample
was taken from the excavated spoils. In those cases, the depth of the sample
was estimated on the basis of the depth of similar material in the pit.

The backhoe bucket and sampling equipment were decontaminated between
each pit The bucket was scraped and brushed to remove dirt. When oily soils
were encountered, the backhoe was steam-cleaned before the next pit was
excavated. Other sampling equipment (spoons, gloves, pans) was washed and
rinsed in a detergent solution and potable water followed by spray rinses with
methanol and distilled water.

E-3



Following excavation and sample collection, the soils were described on test pit
logs along with other pertinent information regarding the extent of
contamination in each pit.

Test pits were backfilled before the team left for lunch and at the end of each
day. Spoils were returned to the pit as closely as possible to their original
position. Each pit was covered with either the original vegetation, clean spoils,
or dean gravel fill

Post Hole Digger

A post hole digger was used to collect samples from piles of dredgings along the
river, from other wooded areas onsite, and for all offcite samples. All sampling
and logging procedures were identical to those used with the backhoe, except
that decontamination of the post hole digger consisted of a detergent wash,
freshwater rinse, methanol rinse, and distilled water rinse.

Track-Mounted Anger

Samples from under the asphalt were collected by drilling a 4-inch hole with
continuous flight augers and then driving a 2.5-inch I.D. split-spoon sampler
2 feet into the undisturbed soil at the bottom of the hole. Flight augers were
steam cleaned between each hole. Split-spoon samplers were cleaned with a
detergent solution and rinsed with water, methanol, and distilled water between
each sample interval Samples were transferred from the split spoons to the
sample containers using a stainless steel spoon. Boreholes were backfilled with
spoils and capped with approximately 2 feet of concrete.

RESULTS
DATA

Sample locations, extractable organic concentrations and field observations are
given in Tables E-l and E-2. Table E-l is arranged according to sample
number, Table E-2 in order of decreasing extractable organic concentration.
Values for offsite extractable organic measurements are given in Table E-3.

The distribution of extractable organic concentrations across the site is shown in
Figure E-4. The distribution of total PAH concentrations is shown in
Figure E-5. The results of the PAH analysis for individual compounds are given
in Table E-4. No phenols were detected in any of the samples.

The correlation between extractable organics (measured onsite) and the sum of
the 16 priority pollutant PAH concentrations is shown in Figure E-6. The
correlation coefficient (r) is 0.89. A test of significance was performed on the
correlation coefficient to determine if it is spuriously high by assuming that no
relationship exists between the EO and PAH concentrations. The test concluded
that a linear relationship does exist and that higher EO concentrations
correspond to higher total PAH contractions.
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Table E-l
SOIL SCREENING RESULTS

(arranged by sample number)

SAMPLE
NUMBER

SS001-1
SS002-1
SS003-1
SS004-1
SS005-1
SS006-1
SS007-1
SS008-1
SS009-1
SS010-1
SS011-1
SS012-1
SS013-1
SS014-1
SS015-1
SS016-1
SS017-1
SS017-2
SS018-1
SS019-1
SS020-1
SS021-1
SS022-1
SS023-1
SS023-2
SS024-1
SS025-1
SS026-1
SS027-1
SS028-1
SS029-1
SS030-1
SS031-1
SS032-1
SS033-
SS034-
5S035-
SS036-
SS037-
SS038-
5S039-1
SS040-1
SS041-1
SS042-1
SS043-1
SS044-1

GRID LOCATIOK
X Y

1540
1700
1950
400
-600
-40
-50
-15
-15
-200
-200
-200
-300
-500
-400
-400
-500
-500
-600
-500
-600
-400
-300
-300
-300
-350
-300
-200
-500
-200
-470
-460
-450
-80
20
200
360
200
400
500
400
100
300
500
600
300

-65
-55
-400
60
130
-680
-500
-390
-200
-300
-500
-600
-70
-200
-300
-500
-500
-500
-500
-600
-620
-600
-600
-500
-500
-550
-680
-700
-400
-400
-630
-590
-550
-790
-25
-100
-230
-300
-300
-500
-600
-400
-400
-400
-600
-590

HEAD-
1) E0(2) SPACE (3)

ppm ppm FIELD OBSERVATIONS

210
140
220
140
210
17

2,600
21
220
130
140

1,200
170

3,600
19.000

180
87
930

39,000
13,000

160
1,100
1.200
540
620

41,000
460
400
140
9

1.400
108,000

54
2.400
160
30

36,000
430

39,000
57.000

60
11
110

7.200
35

1.200

NR
NR
NR
NR
NR
.0
.0
.5
.0

1.0
.0
.0
.0
.0

10.0
.2
.2
NR
.5

1.0
.0
.0
.0
.0
.0

1.2
.0
.0
.0
.2
.4

20.0
6.0
.0
.5
.4

2.0
.4

1.3
1.0
.0
.2
.0
.0
NR
.4

Offslte-RR, between tracks, silt
Offslte-RR, below ballast, clay
Offslte. Fence row. sllty clay
Offslte-RR, edge of ballast, sand
Offslte-RR, natural peaty soil

Oil floating on water at 1.2'

Odor, .1 ppm HNu, oily water at 3'

Oi 1 floating at 1.3' , odor

Black, appears tarry, no odors
Creosote odor , slightly tarry

Possibly tarry soils at 4"
Tarry soil w/ wood & ties at 2'
Creosote odor . tarry
Creosote odor

Creosote odor, rubble in pit

More contaminated than SS023-1
Tarry seam at 1'. creosote odor
Rubble

Slight creosote odor

Creosote odor, foundation at 2'
Free product under foundation
Contm. less just N. of foundation

Odor, oily luster on soil

Trash and wood chips, v. oily
Strong creosote odor

Trash and rubble



*E|NINC RESULTSSOIL sort
(arranged by sample number)

SAMPLE
NUMBER

SS045-1
SS046-1
SS047-1
SS048-
SS049-
SS050-
SS051-
SS052-
SS053-
SS054-
SS055-
SS056-
SS057-1
SS058-1
SS059-1
SS060-1
SS061-1
SS062-1
SS063-1
SS064-1
SS065-1
SS066-1
SS067-1
SS068-1
SS069-1
SS070-1
SS071-1
SS072-1
SS073-1
SS074-1
SS075-1
SS076-1
SS077-1
SS078-
SS079-
SS080-
SS080-2
SS081-
SS082-
SS083-1
SS064-1
SS085-1
SS086-1
SS087-1
SS088-1
SS089-1

HEAD-
GRID LOCATION(I) E0(2) SPACE(3)

X Y ppm ppm FIELD OBSERVATIONS

100
200
100
300
500
500
700
700
900
910
1000
1010
900
800
600
400
200
SOO
900
1100
400
500
600
600
820
1160
1300
1100
1300
1400
1500
1500
1500
1600
1600
1700
1700
1700
1700
1800
1800
1900
1900
1800
1700
1680

•600
-700
-800
-800
-800
-700
-700
-800
-800
-670
-8000
-930

-1000
-900
-900
-900
-900

-1000
-1060
-1100
-100
-100
-100
-300
-100
-570
-300
-200
-100
-200
-100
-300
-500
-200
-400
-300
-300
-500
-200
-200
-400
-300
-500
-600
-620
-440

42
190
56
33

8.900
25
0
17
8
20
120
570
38
59
140
140
140
510

24.000
38.000

430
900
310
300
160
46
45
0
0
0
0
24
8
24
23
920

11.000
0
29
69
65
34
42
24
56

63.000

.0

.0
1.0
.0

5.0 Creosote odor
.2 Slight creosote odor
.0
.0
.5
.0
.0
.0
.0
.0
NR
NR
NR
NR
NR Slight creosote odor
1.0 Creosote odor. RR ties at 3*
.0
.0
NR
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

4.0 OH coating In fractures
1.0 Black tarry. HNU«i ppm in pit
.0 Sheen on cobbles and some soil

0.0
.0
.0
.0
.0
.0
.0
.0 Very oily, tarry, 2 ppm HNu in pit



Table E-l
SOIL SCREENING RESULTS

(arranged by sample number)

SAMPLE
NUMBER

SS089-2
SS090-1
5S09--1
SS092-1
SS093-1
SS094-1
SS095-1
SS096-1
SS097-1
SS098-1
SS098-2
SS099-1
SS100-1
SS101-1
SS102-1
SS103-1
SS104-1
SS105-1
SS106-1
SS106-2
SS107-1
SS108-1
SS109-1
SS110-1
SS111-1
SS112-1
SS113-1
SS114-1
SS115-1
SS116-1
SS117-1
SS118-1
SS119-1
SS120-1
SS121-1
SS122-1
SS123-1
SS124-1
SS125-1
5512*6-1
5S127-1
SS128-1
SS129-1
SS130-1
SS131-1
55132-1

GRID LOCATIONS
X Y

1680
1670
1630
-500
-400
-400
-400
-300
-300
-300
-300
-200
-200
-100
-100
-100
-100
-100
-130
-130
100
200
300
300
100
370
250
100
200
300
400
600
950
600
BOO
1000
1160
870
1180
1070
1275
1460
0

-300
270
300

-440
-430
-380
-300
-100
-200
-400
-200
-300
-400
-400
-100
-200
-300
-400
-500
-600
-700
-360
-360
-200
-200
-200
-300
-300
-370
-250
-500
-500
-500
-500
-450

-1000
-1000
-1060
-1130
-1200
-1110
-1120
-1180
-1230
-1300
-900
-800
-1000
550

HEAD-
1) E0(2) SPACE (3)

ppm ppm FIELD OBSERVATIONS

17.000
112

44,000
63
32
200
100

14,000
790

22,000
7,400
340
66
540
730

3,300
5.000
530
100
170
320

3.700
20.000

310
71

4.300
98.000
1.200

30
160
440
580
300
140
61
420

2,200
120

19,000
2.000

55
130
10
27
17
18

11.0
.0

13.0
.0
.0
.0
.0
.5
.5
.5
.0
.0
.0

2.0
.0

5.0
1.0
.5
.0
.0
.0
.4

5.5
.0
NR
NR
4.5
.0
.0
.0
.0
.0
.0
.0
.0
.0

6.0
.0
.0
.0
.0
.0
NR
NR
NR
NR

Free product in pit

Slight odor

Odor, tarry silt at 3'
Creosote odor
Odor, sheen on soil /chips at 4'
wood chips and cable at 4'
Possibly tarry

Oi 1 sheen on water at 3'

Slight odor
Oil mixed w/water at 3'. odor

Oil stringers in water at V
Oily water flowing from culvert

Oi ly water at 2' , odor
Oi ly odor

SI ight odor
Odor and oil in hay and wood chips

Slight odor
Dump site, rubbish

Dump
Dump, creosote odor, sheen at 3'

Dump
Dump
Dump

Offsite-RR. Organic Si It
Offsite-RR. ditch by ballast, s i l t
Offslte-RR. Silty sand
Offsite, cattai Is, si It loam



Table E-1
SOIL SCREENING RESULTS

(arranged by sample number)

SAMPLE GRID LOCATION(1) £0(2)
NUMBER X Y ppm

SS132-2
SS133-1
SS 134-1
SS135-1
SS 136-1
SS137-1
SS138-1
SS139-1
SS140-1
SS141-1
SS141-2
SS142-1
SS143-1
SS144-1
SS145-1
SS146-1
SS1017A-1
SS1018-1
SS1019-1
SS1020-1
SS1021-1
SS1022-1
SS1023-1
SS1024-1
SS1025-1
SS1026-1
SS1027-1
SS1028-1
SS1029-1

300
500
550
-500
-50
1060
1110
1150

-1270
-1100
-1100
-700

-1070
-690

-1300
-660
1880
1730
1550
1370
1220
1040
980
710
510
740
930
1370
1640

550
650
1450
1350
550

-850
-1030
-790
-280
-350
-350
-500
-240
-400
-100
-300

-1220
-1100
-995
-880
-770
-660
-560
-440
-310
-395
-520
-795
-980

6
10
0
22
270
14
0
0
22

1,500
15
28
0
0
24
41
0
0

450
14
790
300
720
0

2.400
7
0
31
21

HEAD-
SPACE (3)
ppm FIELD OBSERVATIONS

NR Offslte. cattails, alluvial clay
NR Offsite, grassy, org. silty clay
NR Offslte, grassy meadow, silt-sand
NR Offsite. woods, lowland, org. clay
NR Offsite. cattail marsh, org. s i l t
NR
NR
NR
.0
.0
.0
.0
.0
.0 Tarry seam at 3'
.0
.0 Tarry seam at 3'
NR
NR
NR
NR
NR
NR
NR
NR
NR Scrap metal In f i l l on bank
NR Dredging pi le
NR
MR
NR

NOTES: (1) Grid Location:
x • distance east ( + ) or west (-) of the origin,
Y « distance north (+) or south (-) of the origin.
The origin is the north east corner of the auto storage
lot. It is shown on Figure E-1

(2) EO » Extractable Organic Concentration

(3) HEADSPACE Organic vapor concentration of the air in a
plastic bag containing the soil sample, concen-
trations are reported in parts per m i l l i o n of
benzene equivalents



Table E-2
SOIL SCREENING RESULTS

(arranged by descending EO concentration)

SAMPLE
NUMBER

SS030-1
SS113-1
SS089-1
SS038-1
SS091-1
SS024-1
SS089-2
SS018-1
SS037-1
SS064-1
SS035-1
SS063-1
SS098-1
SS109-1
SS015-1
SS125-1
SS089-2
SS096-1
SS019-1
SS080-2
SS049-1
SS098-2
SS042-1
SS104-1
SS112-1
SS108-1
SS014-1
SS103-1
SS007-1
SS032-1
SS1025-1
SS123-1
SS126-1
SS141-
SS029-
SS128-
SS114-
SS044-
5S022-
SS012-
SS021-1
SS066-1
SS017-2
SS080-1
SS1021-1
SS097-1

GRID LOCATION(
X Y

-460
250
1680
500
1630
-350
1680
-600
400
1100
360
900
-300
300
-400
1180
1680
-300
-500
1700
500
-300
500

-100
370
200
-500
-100
-50
-80
510
1160
1070

-1100
-470
1460
100
390
-300
-200
-400
500
-500
1700
1220
-300

-590
-250
-440
-500
-380
-550
-440
-500
-300

-1100
-230

-1060
-400
-200
-300

-1120
-440
-200
-600
-300
-800
-400
-400
-600
-370
-200
-200
-500
-500
-790
-310
-1200
-1180
-350
-630

-1300
-500
-590
-600
-600
-600
-100
-500
-300
-770
-300

1) EOC2)
ppm

108,000
98,000
63,000
57,000
44.000
41,000
41,000
39,000
39,000
38,000
36,000
24,000
22,000
20.000
20,000
19,000
17,000
14,000
13,000
11.000
8.900
7,400
7,200
5.006
4,300
3.700
3.600
3.300
2,600
2,400
2,400
2,200
2.000
1.500
1.400
1.300
1.200
1,200
1.200
1.200
1.100
1,000
930
920
800
790

HEAD-
SPACE (3)
ppm FIELD OBSERVATIONS

20.0
4.5
.0

1.0
13.0
1.2

11.0
.5

1.3
1.0
2.0
.0
.5

5.5
10.0

.0
11.0

.5
1.0
1.0
5.0
.0
.0

1.0
.0
.4
.0

5.0
.0
.0
.0

6.0
.0
.0
.4
.0
.0
.4
.0
.0
.0
.0
.0

4.0
.0
.5

Free product under foundation
Odor and oil In hay and wood chips
V. oily and tarry. 2 ppm (HNu pit)
Strong creosote odor

Tarry seam 91'. creosote odor
Free product In hole
Creosote odor, tarry
Trash and wood chips, v. oily
Creosote odor, RR ties 9 3'
Odor, oily luster on soil
Slight creosote odor
Odor, sheen on soil /chips 9 4'
Oi ly water at 2* , odor
Creosote odor
Dump
Free product In hole
Odor, black s i l t at 3' is tarry
Creosote odor
Black tarry, 1 ppm In pit
Creosote odor
Wood chips and cable at 4'
Trash and rubble
Oil mixed w/water f 3'. odor
SI ight odor

Black, appears contam. . no odor
SI ight odor

Scrap metal In r i l l on bank
Dump, creosote odor, sheen 93'
Dump

Creosote odor, pad 9 2'

Oil floating * 1.3', odor
Creosote odor, rubble in pit

Tarry soil w/ wood & ties 9 2*
Oil coating in fractures

Creosote odor



Table E-2
SOIL SCREENING RESULTS

(arranged by descending EO concentration)

SAMPLE GRID LOG ATI ON (1)
NUMBER X Y

SS102-1
SS1023-1
SS023-2
SS118-1
SS 056-1
SS023-1
SS101-1
SS105-1
SS062-1
SS025-1
SS1019-1
SS 117-1
SS065-1
SS036-1
SS122-1
SS026-1
SS099-1
SS107-1
SS110-1
SS067-1
SS068-1
SS1022-1
SS119-1
SS136-1
SS009-1
SS003-1
SS005-1
SS001-1
SS094-1
SS046-1
SS016-1
SS013-1
SS106-2
SS069-1
SS020-1
SS033-1
SS116-1
SS004-1
SS002-1
SS027-
SS120-
S5059-
SS011-
SS060-
5506 1-
SS010-1

-100
980
•300
600
1010
-300
-100
-100
500
-300
1550
400
400
200
1000
-200
-200
100
300
600
600
1040
950
-50
-15
1950
-600
1540
-400
200
-400
-300
-130
620
-600
20
300
400
1700
-500
600
600
-200
400
200
-200

-400
-560
-500
-450
-930
-500
-300
-700
-1000
-6BO
-995
-500
-100
-300

-1130
-700
-100
-200
-300
-100
-300
-660
-1000
550
-200
-400
130
-65
-200
-700
-500
-70
-360
-100
-620
-25
-500
60
-55
-400
-1000
-900
-500
-900
-900
-300

£0(2)
ppm

730
720
620
580
570
540
540
530
510
460
450
440
430
430
420
400
340
320
310
310
300
300
300
270
220
220
210
210
200
190
160
170
170
160
160
160
160
140
140
140
140
140
140
140
140
130

HEAD-
SPACEO)
ppm F 1 ELD OBSERVAT IONS

.0

.0

.0

.0

.0

.0
2.0
.5
.0
.0
.0
.0
.0
.4
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.2
.0
.0
.0
.0
.5
.0
.0
.0
.0
.0
.0
.0
.0
.0

1.0

Slight odor

ON sheen on water at 3'

Rubble

Dump

Black, appears contaminated

Oily odor

Dump site, rubbish
Offsite, cattail marsh, org. s i l t

Offsite. Fence row, silty clay
Offsite-RR, natural peaty soil
Offsite-RR, between tracks, s i l t

Oily water flowing from culvert

Black, creosote odor

Offslte-RR, edge of ballast, sand
Offslte-RR. below bal last, clay
SI ight creosote odor

Odor, .1 PPM HNU, Oily water at 3'



Table E-2
SOIL SCREENING RESULTS

(arranged by descending EO concentration)

SAMPLE
NUMBER

SS124-1
SS055-1
SS041-1
SS090-1
SS095-1
SS 106-1
SS017-1
SS111-1
SS083-1
SS100-1
SS084-1
SS092-1
SS121-1
SS039-1
SS058-1
SS088-1
SS047-1
SS127-1
SS031-1
SS070-1
SS071-1
SS086-1
SS045-1
SS146-
SS057-
SS043-
SS085-
SS048-
SS093-
SS1028 1
SS115-
SS034-
SS082-
5S102-
SS142-
SS130-
SS050-1
SS087-1
SS145-1
SS078-1
SS076-1
SS079-1
SS135-1
SS140-1
SS008-1
SS1029-1

GRID LOCATIONM)
X Y

870
1000
300

1670
-400
-130
-500
100

1800
-200
1800
-500
800
400
800

1700
100

1275
-450
1160
1300
1900
100

-660
900
600

1900
300

-400
1370
200
200

1700
-100
-700
-300
500

1800
-1300
1600
1500
1600
-500

-1270
-15

1640

-1110
-8000
-400
-430
-400
-360
-500
-300
-200
-200
-400
-300

-1060
-600
-900
-620
-800

-1230
-550
-570
-300
-500
-600
-300

-1000
-600
-300
-800
-100
-795
-500
-100
-200
-400
-500
-800
-700
-600
-100
-200
-300
-400
1350
-280
-390
-980

£0(2)
ppm

120
120
120
110
110
100
87
71
69
66
65
63
61
60
59
56
56
55
54
46
45
42
42
41
38
35
34
33
32
31
30
30
29
28
28
27
25
24
24
24
24
23
22
22
21
21

HEAD-
SPACE (3)
ppm FIELD OBSERVATIONS

.0

.0

.0

.0

.0

.0 Oil stringers In water 9 V

.2 Possibly tarry soils * A'

.0

.0

.0

.0

.0 Slight odor

.0

.0

.0

.0
1.0
.0 Dump

6.0
.0
.0
.0
.0
.0 Tarry seam * 3'
.0
.0
.0
.0
.0
.0
.0
.4 Black, possibly due to contam.
.0
.0
.0
.0 Offsite-RR. ditch by ballast, s i l t
.2 Slight creosote odor
.0
.0
.0
.0
.0
.0 Offslte. woods, lowland, org. clay
.0
.5 Oil floating on wtr * 1.2'
.0



Table E-2
SOIL SCREENING RESULTS

(arranged by descending EO concentration)

SAMPLE
NUMBER

SS054-1
SS132-1
SS052-1
SS006-1
SS131-1
SS141-2
SS1020-1
SS 137-1
SS040-1
SS133-1
SS129-1
SS028-1
SS077-1
SS053-1
SS1026-1
SS132-2
SS139-1
SS134-1
SS081-1
S5075-1
SS138-1
SS1018-1
SS072-1
SS051-1
SS074-1
SS143-1
SS073-1
SS1027-1
SS144-1

GRID LOCATION(I)
X Y

910
300
700
-40
270

-1100
1370
1060
100
500
0

-200
1500
900
740
300

1150
550
1700
1500
1110
1730
1100
700
1400
-1070
1300
930
-690

-670
550
-800
-680
-1000
-350
-880
-850
-400
650
-900
-400
-500
-800
-395
550
-790
1450
-500
-100
-1030
-1100
-200
-700
-200
-240
-100
-520
-400

HEAD-
E0(2) SPACE (3)
ppm ppm F 1 ELD OBSERVAT 1 ONS

20
18
17
17
17
15
14
14
11
10
10
9
8
8
7
6
0
0
0
0
0
0
0
0
0
0
0
0
0

.0

.0

.0

.0

.0

.0

.0

.0

.2

.0

.0

.2

.0

.5

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

Offslte. cattails, s i l t loam

Offslte-RR. Silty sand

Offslte, grassy, org. silty clay
Offslte-RR, Organic Silt

•
Dredging pt le
Offslte, cattails, a l l u v i a l clay

Offslte meadow, s i l t and sand
Sheen on cobbles & some soil

Tarry seam at 3'

NOTES: (1) Grid Location:
X » distance east ( + ) or west (-) of the origin,
Y • distance north (*) or south (-) of the origin.
The origin Is the north east corner of the auto storage
lot. it. is shown on Figure £-1

(2) EO « Extractable Organic Concentration

(3) HEADSPACE Organic vapor concentration of the air in a
plastic bag containing the soil sample. Concen-
trations are reported in parts per million of
benzene equivalents



Table E-3
OFFSITE SOIL SAMPLES

EXTRACT ABLE
SAMPLE
NUMBER

SS003-1
SS134-1
SS135-1
SS133-1
SS 136-1
SS132-1
SS132-2

SS005-1
SS004-1
SS002-1
SS001-1
SS130-1
SS129-1
SS131-1

GRID LOCATIONS 1]
X

1950
550
-500
500
-50
300
300

-600
400
1700
1540
-300

0
270

Y

-400
1450
1350
650
550
550
550

130
60
-55
-65
-800
-900
-1000

1 ORGAN ICS
ppm

215
0
22
10
270
18
6

211
143
139
210
27
10
17

FIELD OBSERVATIONS

Fence row. si Ity clay
Grassy meadow, s i l t and sand
Woods, lowland, organic clay
Grassy, organic si Ity clay
Cattail marsh, organic s i l t
Cattails, s i l t loam
Cattails, alluvial clay

RR. natural peaty soil
RR. edge of ballast, sand
RR, under ballast, clay
RR, between tracks, s i l t
RR. ditch by ballast, s i l t
RR. organic s i l t
RR, si Ity sand

NOTES: (1) Grid Location: Distance in feet from the origin as
shown on Figure E-1

(2) EO • Extractable Organic Concentration

(3) HEADSPACE « Organic vapor concentration of the air in
plastic bag containing the soli sample.
Concentrations measured with an HNu.
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INTERPRETATION

Four primary areas of soil contamination at the Moss-American site are shown
in Figure E-7:

Area I-Processing area and vicinity
Area Il-Contaminated fill east of the storage area
Area Ill-Contaminated fill to the southeast
Area IV-Landfill for dredgings

Low levels of contamination were detected south of Area I west of the fence
and between areas I and n (see Figure E-7).

The areas shown in Figure E-7 were identified on the basis of:

• EO concentrations greater than 1,000 ppm

• Visible contamination or strong creosote odors

• Proximity to other pits deemed contaminated with similar soil
horizons, especially when samples may have been taken from
uncontaminated horizons

The extent of each area was determined by the interpretation of available data.
Risk-based criteria were not used. The extent of contamination will be modified
as necessary following completion of the public health and environmental
assessment.

Area I

Extractable organic concentrations in the processing area (the southern third of
Area I excluding the panhandle) ranged from negligible to over 10 percent.
Inasmuch as spatial variability and high localized levels of contamination
characterize the area, it is likely that unidentified "hot spots" are present.

The northern two-thirds of Area I was categorized as the clean, or untreated,
lumber storage area in earlier parts of the investigation. However, extractable
organic concentrations as high as 2 percent and several visibly contaminated pits
indicate contamination in the area.

Existing data describing the history of the site do not explain the contaminated
soils found here. Three possible explanations are:

• Contaminants were deposited during site activities not described in
the background information.

• Contamination is the result of being in the vicinity of and downhill
from the processing area.
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• Contaminated soils were reworked following site closure and placed in
this area.

The southern panhandle of Area I is the drip track area. Low levels of
contamination with limited horizontal and vertical extent may be present there
as indicated by one sofl boring, or the area may be relatively clean as indicated
by three sofl borings. The area is shown as potentially contaminated because of
the potential for spatial variability.

Areas U and in

Areas n and in were both used as either solid waste disposal areas or fill areas
in which the fill included solid waste. Lumber, railroad ties, scrap metal, and
other debris are buried in soils containing up to 5.7 percent extractable organic
compounds. The area north of Area III contained similar material; however, the
extractable organic concentration and visual observations of that solid waste pile
did not indicate the presence of contamination. The northern part of Area II
coincides with the outfall of the old settling ponds.

Ana IV

Dredgings contaminated with creosote from the old settling ponds are buried in
the landfill in Area IV. The lateral extent of the landfill is well-defined by
stressed surface vegetation. Extractable organic concentrations in the landfill
range up to 6 percent.

No dredgings were observed in the area north of Area IV; however, the
extractable organic concentration in one test pit was 1.1 percent. Fracture
surfaces of the blocky soil were coated with oil. The contamination at that
location is believed to be the result of vertical percolation from landfilled
dredgings that have since been removed from the site. The area was excavated,
presumably for use as fill material, sometime after the dredgings were landfilled.

GLT595/059.50
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Appendix F
MONITORING WELL INSTALLATION AND

FINDINGS ON SITE GEOLOGY

INTRODUCTION

This appendix summarizes the soil boring and monitoring well installation
performed by CH2M HILL at the Moss-American site and the interpretation of
the site geology. Well locations, well logs, and construction diagrams are
included in this appendix. The field work was part of Task FI, Field
Work-Monitoring Well Installation, and Task FS, Field Work-Subsurface Soil.

Monitoring wells were installed between June 2 and July 1, 1988. Exploration
Technology, Inc., of Madison, Wisconsin drilled and constructed the wells.

SUMMARY OF FIELD WORK

Monitoring well, soil boring, and cross section locations are shown on
Figure F-l. The well locations were chosen:

• To monitor contaminants migrating offsite or to the Little
Menomonee River

• To monitor contaminant migration away from known source areas

• To monitor the quality of the groundwater coming onsite

• To define the horizontal extent of groundwater contamination onsite

• To determine horizontal and vertical groundwater gradients

Well nests were installed downgradient from known source areas to monitor
vertical contaminant migration. At each well site except MW-14, shallow wells
were completed above less permeable silt and till layers. Deeper wells were
completed in sandier zones when they were encountered.

Soil borings were completed at four locations where high levels of surface
contamination were detected in test pits. Monitoring wells were not installed at
those locations because of the potential for cross-contamination during drilling,
especially during construction of the deep wells.

Specific objectives for the wells and observations made during installation are as
follows:

• MW-1S and MW-1I were installed as "background" wells to monitor
groundwater coming onto the site. MW-1I monitors groundwater in
the silty clay and sand seams below MW-1S. MW-1S is completed at
the interface between the fill and weathered till.
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MW-2S is in a filled ditch that had drained from the process area to
a ditch along the north boundary of the site. It is screened in
weathered till and a sihy fine sand seam immediately above a dense
unweathered till.

MW-3S and MW-3I monitor an area where some soil contamination
was detected during the digging of test pits (see the Technical
Memorandum for Task Gl). MW-3S monitors groundwater in the
sflty fine sand that lies beneath a sflty clay till. MW-3I is screened in
the sflt and sflty clay till below the screened interval for MW-3S. The
well nest is at the outfall of a spring that drains the gravel beneath
the paved parking lot

MW-4S, MW-4I, and MW-4D are in a well nest immediately ^
downgradient of the former process area-the most contaminated pan
of the site. MW-4S is screened close to the water table. Free
product was seen initially in the water purged from the well; however
it was removed during development and not observed during
sampling. MW-4I was installed immediately above the reddish brown
lacustrine clay encountered at a depth of 39 feet MW-4D monitors
the lacustrine silt and fine sand below the reddish brown clay. A
deep well was installed at that location to determine the depth to
which groundwater quality has been affected at the most
contaminated part of the site.

MW-5S was positioned to monitor contaminants that may be
migrating offsite to the north. The base of the screen is set at the
top of a dense silty clay till to monitor contaminants migrating
laterally along the top of this low permeability till.

MW-6S monitors shallow groundwater in the former storage area. As
with MW-5S, the well is positioned above the silty clay till to monitor
contaminants migrating along the top of the till.

MW.7S and MW-7I, well nests MW-8 and MW-9, and well MW-12S
make up a network for monitoring groundwater contaminants as they
approach the river. MW-7I is installed in a sandier section of the till.
The reddish brown silty clay below the well may be related to the
reddish brown clay below MW-4I.

MW-8S and MW-8I are in a well nest near the river and at the end
of the series of former settling ponds. The nest is between the river
and the subsurface clay barrier constructed in 1971. The soil boring
for MW-8S did not appear highly contaminated; however, one coarse
sand and gravel seam contained small amounts of black, oily liquid.
When the well was sampled approximately 2 feet of free product had
accumulated in the well. MW-8I is completed in a silt and sand zone
and did not appear contaminated when it was installed. The clay
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immediately below the well screen may be related to the clay below
wells MW-4I and MW-7I.

MW-9S and MW-9I are in an area where the shallow soils appear to
be contaminated. The subsurface soils and the water purged from
the well during development and sampling did not appear to be
contaminated. MW-9I is installed in the Oak Creek Formation at a
depth containing silt and sand seams. The well is set at an elevation
close to that of MW-7I and MW-8I so that the lateral extent of deep
contamination can be determined.

MW-10S is located in an area that may have been intended for use as
a storage area. The area has been graded an covered with crushed
rock. MW-10S is screened in what appears to be alluvial sediments.

MW-11S and MW-111-The southeast portion of the site was used as
a landfill for various types of waste, as described in the Technical
Memorandum on surface soils. MW-11S is installed between the
landfill and the top of the till. Although the landfill material contains
some treated railroad ties and oily liquids, the wells there do not
appear to contain any free product. MW-11I was installed because of
the contamination found in the surface soils. It is completed in a
sandy layer within the Oak Creek Formation.

MW-12S is in a small clearing in the woods near the river. Although
site activities apparently did not take place there, the well is generally
downgradient from the southeast landfill and the storage areas. It is
also near the outfall of a low, swampy area that receives drainage
from much of the southeastern part of the site.

MW-13S is a background well use to determine groundwater gradients
in the south central pan of the site.

MW-14S is downgradient of the landfill in the northeastern part of
the site. It is deeper than other shallow wells and is screened in
unweathered till and lacustrine deposits of the Oak Creek Formation.

MW-15S is a background well intended to monitor groundwater
quality upgradient of the landfill. During drilling and installation the
soil appeared saturated from 6 feet below ground to the bottom of
the screened interval 20 feet below ground; however, the well did not
yield water.

SB-16 was completed through the former process building area.

SB-17 is in the former drip track area. No evidence of soil
contamination was observed at this boring.

SB-18--In 1971 the settling ponds were excavated. The excavated soil
was mixed with clean soil and placed in the landfill in the northeast
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part of the site. The trench was backfilled with clean soil.
Boring SB-18 was made to determine the depth of the excavated
trench and to determine if the soil below the trench is contaminated.

• SB-19 was drilled to determine the depth of the northeast landfill and
whether contaminants have migrated below the landfill.

• MW-20S was installed to determine whether the Little Menomonee
River is actually the groundwater divide for the area. When MW-8S
was found to be highly contaminated, there was concern that
contaminants may have migrated to the other side of the river,
especially through thin sand and gravel seams. MW-20S does not
appear contaminated, but the results of the groundwater and soils
analyses must be evaluated before final conclusions can be made.

DRILLING METHODS

Exploration Technology used track- and truck-mounted Dietrich D-50 rigs and
an ATV-mounted CME 550 drill rig to drill the borings. The drill rigs were
steam cleaned at the beginning and end of the job. All down-hole equipment
was steam cleaned between borings.

The shallow soil borings and borings not used for monitoring wells were
completed using 4-1/4-inch I.D. hollow-stem augers. The borings not used for
monitoring wells were filled with cement grout after completion.

For the intermediate and deep borings, hollow-stem augers were used for the
first 15 feet of drilling. A temporary 6-inch I.D. steel casing was put in the
borehole to prevent migration of contaminant from shallow to deep areas. The
casing was driven into a silt or till formation and sealed at the bottom with
granular bentonite. Soil that fell to the bottom of the borehole was washed out
with clean water before proceeding, and the wash water was drummed. The
borehole was advanced below the casing using rotary wash methods and a
4-7/8-inch bit.

Exceptions to the above procedures are described below:

• MW-1I is located in an area where contamination was neither
expected nor observed. The boring was advanced using 4-1/4-inch
I.D. hollow-stem augers for the entire length of the boring.

• MW-4D-The 6-inch I.D. steel casing used to drill MW-4D was
grouted permanently in place. A 4-inch protective casing was
installed around the well.

• MW-8I was advanced to 30 feet below ground with 4-1/4-inch I.D.
hollow-stem augers. The boring was continued using the rotary wash
method with a 3-7/8-inch bit. The augers were left in place and acted
as a temporary casing for the borehole.
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WELL CONSTRUCTION

Well construction diagrams are included on the well logs in Attachment F-l.
All wells were constructed with 2-inch LD. stainless steel well screens and riser
pipe and installed with 0.010-inch slotted, continuous wire-wound screens. The
riser pipe joints above the well screen were covered with teflon tape before
installation. The well construction materials were steam cleaned before the well
was installed.

Shallow wells were installed with 5-foot screens, with the exception of MW-14S
which has a 10-foot screen. The intermediate wells were screened in the till,
which was not expected to yield much water. They were installed with 10-foot
screens to make sampling and aquifer testing possible. The one deep well, MW-
4D, was installed with a 5-foot screen.

The annular space between the well and the outside of the borehole was
backfilled with No. 30 Flint sand to approximately 2 feet above the well screen,
a bentonite seal, and cement-bentonite grout to the ground surface. On a few
wells the bentonite seal was extended to the surface, and no grout was
necessary. The natural formation collapsed during some of the constructions as
well. The details of each construction are noted on the well logs.

A 6-foot-long, 4- or 6-inch O.D. locking protective standpipe was installed over
all but three wells. Each is locked with a Number 1 Master padlock. Wells in
high traffic areas (MW-01S, MW-01D, and MW-2S) were installed with flush-
mounted casings. A concrete pad that slopes away from the protective casing
was constructed around each standpipe. Protective posts were installed around
the wells in potential traffic areas.

SOIL SAMPLING AND ANALYSIS

Split-spoon samples were collected continuously during drilling to a depth of
approximately 20 feet below ground and every 5 feet thereafter. A depth
interval was sampled only once at each well nest. For example, if the interval
from 0 to 20 feet below ground had already been sampled during the
intermediate well installation, it was not sampled during the shallow well
installation.

The split-spoon samplers used were 2 feet long and 25 inches in diameter
(larger than standard samplers) to collect the necessary volume for laboratory
analysis. If the sample recovery from the sampler was not large enough for the
analysis, two or three successive samples were composited. The samplers were
driven with a standard 140-pound hammer. The sample intervals and
penetration test results are reported on the well logs.

Samples were collected directly from the split-spoon sampler, or they were
transferred to a clean stainless steel pan before being put into jars. The
samples were put into jars using a stainless steel spoon. Sample jars to be
analyzed for volatile organic compounds were filled first before mixing. If the
sample was not very cohesive, it was mixed in a pan. Cohesive samples were
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composited by filling a sample jar with several pieces of cohesive soil from
different parts of the sampler. The sampling equipment, including the split-
spoon samplers, was decontaminated between samples using a detergent wash,
methanol rinse, and distilled water rinse.

Each of the split-spoon samples was analyzed for extractable organic compounds
content by the onsite close support laboratory (CSL). The analytical methods
are described in the Quality Assurance Project Plan. The results of these
analyses are reported on the weD logs. One, two, or three of the split-spoon
samples from each well were sent through the U.S. EPA Contract Laboratory
Program (CLP) for analysis of organic priority pollutants, metals, cyanide,
carbon, hydrogen, sulfur, oxygen, nitrogen, moisture content, ash content, volatile
matter, fixed carbon, total organic carbon, water soluble chlorides, dkntin,
heating value, flash point, and pH. These sample locations are also reported on
the well logs.

WELL DEVELOPMENT

AH wells were developed by purging with a stainless steel bailer. Water was
removed from the well until pH, conductivity, and clarity stabilized. Wells that
did not recharge quickly were bailed dry several times until clarity did not
improve with successive bailings. All development water was retained in labeled
55-gallon drums. Development equipment was decontaminated with a detergent
wash, potable water rinse, methanol rinse, and distilled water rinse between
wells. Rather then decontaminating the bailer used at MW-8S, which contained
substantial oil, that bailer was dedicated to the well.

FINDINGS

GENERAL GEOLOGIC SETTING

The bedrock below the Moss-American site is dolomite and shale of either the
Milwaukee Formation or the Thiensvflle Formation. Pre-glacial erosion cut deep
valleys in these rocks. Glacial erosion tended to widen the valleys and leave
glacial deposits 0 to 250 feet thick. The unconsolidated deposits below the site
are probably about 150 feet thick (SEWRPC 1976).

The glacial deposits encountered at the site are interpreted to be the Oak Creek
Formation. The Oak Creek formation has been described as follows:

Tfll of the Oak Creek Formation was deposited by ice of the Lake
Michigan Lobe as it moved west-southwestward out of the Lake
Michigan basin and crossed a large area of southeastern Wisconsin.
Lacustrine sediment in the formation was laid down mainly in proglacial
environments during brief intervals of ice-front recession.

The Oak Creek Formation includes fine-textured glacial till, lacustrine
clay, silt and sand, and some glaciofluvial sand and gravel. The till is
strongly calcareous and fine grained, commonly containing between 80
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and 90 percent sflt and clay in the matrix (tess-than-2-mm fraction).
Because the relative amounts of sflt and clay vary from place to place,
the texture of the till ranges from sflty clay through clay loam and silty
clay loam to sflt loam. Commonly, however, the deposit is silty clay or
sflty clay loam till. The average composition is about 12 percent sand,
43 percent sflt, and 45 percent clay. Stones are generally small and not
terribly abundant. Dlite is the dominant clay mineral in the less-than-
0.002-mm fraction, averaging 72 percent of the clays; expandable clay
minerals and kaolinite plus chlorite are about equal, 15 and 13 percent,
respectively. Dolomite dominates the pebble assemblage, but the drift
contains a considerable variety of igneous and metamorphic rock types
from the Canadian Shield; basalt is particularly common. Perhaps the
most diagnostic hem, however, is the presence of dark gray shale
fragments, which are presumably derived from the Lake Michigan basin.
(Mickelson et al 1984)

SITE HYDROGEOLOGIC SETTING

Interpretation of site-specific stratigraphy was made by comparing units identified
in the field to the known regional geology. Four general units were encountered
during the field investigation: fill, recent alluvium, glacial till, and lacustrine
deposits of interbedded sflt, clay, and fine sand.

Fill materials are described in the Appendix D, Mapping and Surveying, and
Appendix E, Surface Soil Screening Investigations. The location and
composition of the fill varies considerably across the site, and has changed over
time as land use changed. The alluvial sediments are associated with the Little
Menomonee River. They consist of silty flood deposits and sand and gravel
channel deposits. The alluvial deposits are 4 to 8 feet thick and traverse the
center of the site on both sides of the river.

The glacial till and lacustrine deposits make up the Oak Creek Formation. On
the site, the till was generally weathered to a depth of 2 to 10 feet The
weathered till and lacustrine deposits are generally brown rather than the gray
that is characteristic of Oak Creek till. In addition, the penetration resistance
(N) is two to four times higher in the unweathered till than in the weathered
zones. ("N" was determined by dropping a 140-pound hammer 2 feet to drive a
3-inch OX>. split-spoon sampler). These two features were used to estimate the
boundary between the weathered and unweathered Oak Creek till.

Hydrogeologically, the site consists of a surficial aquifer and a confining unit. It
is questionable, however, whether the surficial aquifer would yield enough water
to be classified as a true aquifer. It consists of a thin mantle of fill, alluvium,
and weathered till. The confining unit is the unweathered Oak Creek
Formation.

Slug tests conducted on the Oak Creek Formation in the deep and intermediate
wells indicate average conductivities in the screened zones of 1 x 10'5 cm/s to
1 x 10* cm/s. The screened zones of the deep and intermediate wells were
completed in sandy layers when encountered, or in the zone believed to be most
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permeable in the absence of well defined sand zones. Therefore, the bulk - v
conductivity of the entire unit is probably less than the reported values. In )
addition, the stratigraphy of the screened section of the intermediate wens
Typically included interbedded lacustrine silts, sands and clays. In those cases,
because the sflt and clay layers would impede vertical flow, the reponed values
of hydraulic conductivity are probably due to horizontal flow. Bulk vertical
conductivities are probably much lower.

The surficial aquifer comprises everything above the confining unit, including the
weathered Oak Creek Formation, alluvia] sediments, and fill. The hydraulic
conductivities from the tests on shallow wells completed in the alluvium and
weathered Oak Creek Formation ranged from 1 x 10*3 cm/s to 1 x HX4 cm/s.
Hydrogeologic properties of the fill are probably comparable; however, more
variability should be expected because of the variability in fill material.

The cross sections were constructed to reflect these hydraulic similarities, rather s^
than following a strict geologic interpretation (see Figures F-2 through F-5).
Accordingly, three units are shown.

Fill
The fill unit consists of a variety of materials that have been added to the
surface between 1920 and the present It is coarse gravel beneath the paved
area; cinders and wood chips in the treated storage areas; silty loam in the old
settling ponds; dredgings along the river and in the landfill; and trash and
miscellaneous debris along the old stream channels (roughly coincident with the )
edge of the wooded areas).

Recent Alluvium and Weathered Oak Creek Formation

The recent alluvium is associated with the Little Menomonee River. It consists
of sflt and clay flood deposits and sand and gravel channel deposits. These ^
deposits are hydraulically connected to the weathered Oak Creek Formation.
This formation is typicaUy a brown till; however, interbedded proglacial
lacustrine deposits are present at several elevations.

Oak Creek Formation

The unweathered pan of the Oak Creek Formation is gray. It is dense and
typically consisting of sflty clay till and interbedded lacustrine deposits. The
lacustrine beds consist of laminated or thinly bedded clays, silts, fine sands, and
occasionally medium sands.
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750-,

730-

i 1
710-

3

690-

670-1

LEOENO

Fill

TRENCH DREDGED A
BACKFILLED IN 1971*

I Gfaww, clnovi i, woooctiips, fllty loam, f
(rath, railroad tit*, othtr dtbrh.

LOCATION

Rec«nt Alluvium and WMthflrtd Otk Crick Fermttton
Fint-grtlntd flood depojltt. Mnd and travel channel
dtpoilt*. brown titty city till, with loltrbtddtd red.
bfown a**o 9"V iacuttf Ina clays, silts and sands.

Oak Crmk Formation
| Demt gray «»llv day HH with tntttbtddtd lilts,
I clay* and lint *andt.

300

HORIZONTAL
SCALE IN FEET SITE BOUNDARY

[-780

-730

I
t-

-710

-690

-670

r̂ T̂ nnr Laminated or thinly bedded clay*, sill* and
^ "~ ~̂ »II7 ~ fIna sano*.

f
MW

SOIL BORING

MONITORING WELL AND SCREENED
INTERVAL

The depth and tnfeknen of the tubiwf act (trait Indicated on
the section (profile) were generalised from and Interpolated
between ttft boring*. Information on actual subsurface condi-
tions exists only at the specific locations indicated.

FIGURE P-2
CROSS SECTION A-A*
MOSS-AMERICAN Ht
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730

710-

690-

B

670-1

LEGEND

FiH

B'

• TRENCH DREDGED A
BACKFILLED IN 1971

The depth »nd thickness ol the subsurface strata Indicated on
the section (profit*) were generalited from and interpolated
between mi borings. Information on actual subsurface condi-
tions exists only at the specilic locations indicated.

300

-730

1

710

690

•670

Gr«*tl. cinders. »owfc.hlps. tlhy loam, river drtdgings.
trash, railroad tie*, other dehrH. HORIZONTAL

SCALE IN FEET

LOCATION

ARwttNn wiv

1 -.-. I flna-jramad llood deposit*. «endand flravel channel
A I deposits, brown fMtv clay IHI. with Intetbedded red.

brown and gray lacustrine Hays, silts and sands.

Fofinatiofi

I Dense gray slhy day tin with interbedded silts,
clays and line sands.

SITE BOUNDARY.

Jl̂ ĵ j- Laminated ortMnly bedded clays, silts and
~ ~ ~ ~ ~ line sands.

f
MW

SOIL BORING

MONITORING WELL AND SCREENED
INTERVAL

FIGURE F4
CROSS SECTION B-B*
MOSS-AMERICAN Rl
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LANDFILLED RIVER DREDGINGS
D

7SO-

730-

| »»H

I
M

690-1

670-J

Gravel. cinders. woodchtpi. slHy team. river dredging*.
Mesh. railroad ties, othtr debris.

JMlMVMNII arto OTrvaifMfajO vMK CfMfC
Fine-grained flood deposits, send end flrevel channel
deposits, hrovwi slltv clay IHI. with Imerbedded red.
brown and gray lacustrine clays, silts and sands.

Oak CrMk Formation
Dense gray silty day UN «dth hitetbedded slhs.
clays and line sands.

D'

-750

h730

-710 g
P

ul_l
HI

-690

SITE BOUNDARY

-670

300

HORIZONTAL
SCALE IN FEET

.TlT-Tinr tanHnated or thinly bedded clays, silts and
— — — — - line sands.

mm
SOIL BORING

MONITORING WELL AND SCREENED
INTCHVAL

The depth and thickness ol the subsurface strata indicated on
the section (profile) were generalised from end interpolated
between test borinqs. Information on actual subsurlace condi-
tions exists only al the specific locations indicated.

FIGURE F-5
CROSS SECTION D-D*
MOSS4MEMCAN Rl
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MONITORING WELL BORING LOGS
MOSS-AMERICAN SITE

Legend

2' ID #10 SLOT STAINLESS STEEL WELL SCREEN

2" ID STAINLESS STEEL WELL RISER WITH CAP

6" ID STEEL OUT CASING

STEEL PROTECTIVE CASING WITH NO. 1 MASTER LOCK

CEMENT/BENTONTTE GROUT

BENTONITESEAL

NO. 30 "FLINT" SAND PACK

NATURAL FORMATION COLLAPSE



MOSS-AMERICAN MONITORING WELL MW-01S and MW-011
MW-01S COMPLETED 6/27/88, MW-011 COMPLETED 6/27/88

—

—

—

—
—

—

—

—

—

—
—
—

—
—

—

•M

«^~

«MV

^^~

m^m

••••

MW-01S MW-011

FLUSH-MOUNTED
PROTECTIVE CASINGS

P \i i
i i
i i

i
i i
i i
i i

i
i i

i i
i

I

1

SOIL DESCRIPTION
(U8O GROUP SYMBOL)

Brown nd gray IOOM «flty SAND and
GRAVEL (SM nd CM) (Rll). Acphilt
oonrface.

Gray. wet. done «ihy SANDS.
Gray, fine mdy SILT (ML). Lamiiuted.

Gray Jflty CLAY with pebbles, wet (CL).
Ode Creek tfll.

III'-w o

0.00
0.01
0.02
0.01
0.01
0.00
0.01
0.01
0.01

0.01

0.00

0.01

uaarmN
auiws

9SA-NNV
<no

SB-01-01

STMfOADD
KNETMTION

TBTMsmnr-r-r-c-

50-25-20-18
100/9

3-3̂ -5
30-14-10-7
24-14-19-32
24-39-44-58
44-18-24
8-13-13-12
7-7-9-14

16-27-41-52

19-2M6-48

26-31-33-39

21-29-18-27

— 750

— 745

— 740

E"735

— 730

— 725

— 720

E"715

^-710

— TOO

^-695

^-690

E"685

^-680

E"675

^-670

~ 665
Rev.9-12-88



MOSS-AMERICAN MONITORING WELL MW-02S
MW-02S COMPLETED 6/28/88

—

—

—

—
—
—
—
—

—
—
—
—

—

—

—

—

—

—

—

—

—

MW-02S

FLUSH-MOUNTED
PROTECTIVE CASING

11r

•All •̂ ^̂ ***»"*̂ «*»*t

(U8CS GROUP SYMBOL)

Brown silly SAND (SM) gndmt to cltyey
SILT (ML). Some jrtvel. Moist (FILL).
Atphih on nnfice.

Li»ht brown wet Mliy CLAY (CLX Trace
und md pebble* (TiD).

Orty til ty fine SAND (ML). Trace cUy.
Gray silty CLAY (CL). Trace pebbles. Wet
(Till)

'^

2JK
021
021
0.01
0.00
0.00

0.01
OJOO

«

SB-02-01

•TMDAKO
StNETMTlMI

1BT
RBUtnr-r-r-i-

12-8-10-10
1-14-*
5-5-4-5
3-3-4-8
2-5-7-10

10-10-26-26
8-17-19-30
7-10-12-15
8-11-27-33

— 750

— 745
—

^-740

— — .— 735

—
— 730
—

— 725

—
— 720
—

— 715

^-710

^-705

— TOO

— 695

^-690

— 685

^-680

— 675

— 670

~~ 665
Rev.9-12-88



MOSS-AMERICAN MONITORING WELL MW-03S AND MW-031
MW-03S COMPLETED 6/23/88, MW-031 COMPLETED 6/24/88

—

—
—

—

—

^^m

—
—

—

—
—

—
—

—

MW-03S

6*ODPROT1
c

I

t
-**.

5CTT

•w .>

MW-031

/£ CASINGS
8 —————

^

MBHBBM
"™ ̂ ""1
HMMHM
i«Bm^
MBHBM
^•^MM
•̂ "•H•̂•Bnd
^^•^^
MBMwd
•"••H
^ •̂•BH
^ "̂̂ "H
•••BBlBd
• ™™H
•M^B^
•••••M

(U8CS GROUP SYMBOL)

Bj^jWft, dfy SILT Uw 5ANU* Smiw CMwm, £MVtl

Brown silty CLAY (CL). Trace pebbles,
sflty sand in seams (Till).
t ̂ afc»i-f . •—**! t- —ft, trff^ VTT*T fiLTt. mtr ̂ m t MIPt,

I^W^WTaATIU.

Gray wet sflty CLAY (CDCTiD). Trace peb-
bles and sand NOTE: Additional sample col-
lected from 714-712' had 0.00% ewractable
organic*, penetration tesi results 10-19-22-27.

Grav SILT with dav Poorlv lunff1"*"^ ID
massive, liole very fine sand. Fragments of
red clay.

w

1J6
—— IED3—

OJX)
0.00

0.00
000
0.00
0.00

MAMfrMd

0.00

0.00

0.00

0.00

*i

SB-M-01

SB-03-02

STANOMD
KNETMTIOM

TBT
MBUinr-r-r-r

12-1V-1V-23
IV-M-U-ll

7-9-11-20
7 -̂10-10
5-10-11-19
17.37.̂ 4̂ 1
11-22-41-46
5-15-25-20

36-56-56-80
6-22-27-100/5"

25-22-3046

22-27-21-70

28-67-100/5"
30-47-75-100/5

— 750

Er745

— 740

— 735
MM

MB

— 730
—

— 725

—
— 720
—

— 715

— 710
—

— 705
—

— TOO
—

— 695
—

— 685

— 680

E"675

^-670

~ 665
Rev.9-12-88



MOSS-AMERICAN MONITORING WELL MW-04S, MW-041, AND MW-04D
MW-04S COMPLETED 6/7/88, MW-041 COMPLETED 6/20/88, MW-04D COMPLETED 6/9/88

—

•VH

——

——

——

——

——

——

——

——

——

——

——

——

——

——

——

——

__

——

——

——

MW-04I
6- 00

HtOTBCTTVE
CASINOe

|
t

==

S,

MW-04D MW-04S
C-OD rOD

IROTECTTVE HtOTECTTVE
CASINO CASINO

fi- ' —————

V /

fo

11111

1111

—

< "•"

: =
•••••
• •*••
• •• •*••*••

IH
yt
tyyy/
t

^r»CASING

SOU. DESCRIPTION
(USC8 GROUP SYMBOL)

Blown fray SAND and GRAVEL (Fill)
Black afcy SAND <SM). Contains oil or

Brown aihy CLAY (CL). Contamt oQ or
craoaoie.

or creosote. Some sand teams.

Light brown sfliy CLAY (CL). Oil or ereo-
aote present on • few surfaces. Sand and
aOt in seams (TiD). Color changes to fray at
711'.

Gray fine SAND with silL Wet No evidence

Wo recovery.

Reddish brown CLAY (CH). Fine laminations

Gray laminated SILTS. CLAYS, and FINE
SANDS, moist.

Gray CLAY with a little gravel (lo 2"). Moist
(CDfra).

N«

1.62
OJ02
034
0.12
Oj08

NrtMtlTBd

0.05

OJOO

0.00

0.00

b.uu

0.00

0.00

0.00

Sflt AullTrt

fiui*

If

SB-04^>1

SB-04-02

5B-04-03.

STANDARDKNETMTION
TEST•aumr-c-r-i-

11-12-15-13
204-7-9
7^4-5
4-10-9-9
6-9-9-11

4-27-36-48

1742-61-88

3-5-23-76

8-18-36-54

22-57-87-162

3V-3U/UJS

6-16-19-23

7-24-43-60A>.r

4449-100/0.5*

44-10D/D.4-

^-745

— 740

_

^730
—

— 725

—
— 720

— 715
—

— 710

—
— 705

—
— 700

. —

— 690
—

— 685

—
— 680

—
— 675

^-670

~ 665
Rev.9-12-88



MOSS-AMERICAN MONITORING WELL MW-05S
MW-05S COMPLETED 6/29/88

"••

—

—

"-•

—
—

—

—
—
—

M

•̂

••«

^—— •

^^H

••••

^—— •

^H«

^•M

^^«

—— ̂ «

*•«

OT

MW-05S

6-ODPR

^

OTECTTVE CASING
fil ————

%

•
^

\

.̂

(USCS OROUP SYMBOL)

Brown, btocky sandy SILT (MLXFfll)

Black hard sandy SILT (MLXRD)
with nnill locks linden, no visible ofl.
Black soft clayey sandy SILT (MLCL).
Weathered cobbles of varying lithology . Sonu
brown SUL
Light brown soft clayey sandy SILT (ML-CL)

•\SmaH travel s
Grey. £ft wet clayey SANDY SILT <ML)
C^y moist silly CLAY (CLXTill). Trace

\pebbles. /

w

0.01
OM
003
0.01
0.00

0.01

0.00
nnn

CL
P

AN
AL

YS
8

SA
MP

LE
NU

MB
ER

SB-0541

STANDARD
KMHMTION

TEST
RBUinr-r-r-i-

7-21-27-31
21-27-27-15
20-22-31-10

21-5-6-8
l«-*-ll-13

3-4-5-6
8-9-12-13
8-10-17-21

— 750

^-745

^-740

E"735

— 730

— 725

— 720

—
—

— 710

— 705

^-700

^-695

Z"685

— 680

^-675

— 670

~ 665
Rev.9-12-88



MOSS-AMERICAN MONITORING WELL MW-06S
MW-06S COMPLETED 6/28/88

""•

—
—

—
—
—

—
—

—

MW-06S
6W OD PROTECTIVE CASING

S ^
W %'// '//
% '/'w w\/s yyw> wA
^\^^\t ^^^3 11 ^^^3 1esd
1 ^^ 1

•OIL DESCRIPTION
(USCS GROUP SYMBOL)

BlMk-brawn ante SAND (SMXFOl).

Brrrmi-Mtdc tobbck-firy dry kiwe SILTY S AN1
^wn%J(J"liJ f* dUDK PUHJU»( MJUM> LCMWH*
Brown. nmliL DA iMdv SILT (ML)
Brown, moist. ]OOM, poarty nmd nhy SANI
(SM).SometnveI.
Bro«n,w«.MDdy SILT (ML) with MOW
•̂ •••1 rt ^" J!*^^BB\

Ijafci MCV w>L ttiff nbv O AY fMI ,-O .VTiin.
-̂ Sane mid md well-rounded gnvel. y —

Ng

0.96

0.21

0.13
0.01

NttlMljMd

0.0

000

fUir

*Sf!

SB-06-01

STMUUIOMNETIUTIMI
TOT

NBULTSr-c-r-r-

3-3-4-6
IfLO <-fi

7-S-6-S
5-6-11-26
6-8-10-12

10-13-15-25

13.17-M-36

1 «fW

^-745

— 740

=-735

=;730

725

— 720
—

— 715

—
— 710

=;705

^-700

^695

=;690

— 685

— 680

=-675

— 670

~ 665
Rev.9-12-88



MOSS-AMERICAN MONITORING WELL MW-07S AND MW-071
MW-07S COMPLETED 6/15/88, MW-07I COMPLETED 6/15/88

—

—
—

—

—

—
—
—
—

—

_

—

—
—

—

_
—

—

V

fi

MW-071

s•••••
•̂ •••H
•••̂ H

•••̂ •H
••̂ ^^
IHB^BMI
•^^^H
•M^^H
••̂ ••Hi
^^•^
••l̂ HB
^^^H
^^MM^

llB^Hl

MW-07S
6-OD

ntoTEcnvE
CASINGS

s1
•.
•
••
•

*

'

==\^ ^

\ \
==
^^

•OIL DESCRIPTION
fUSCS OftOUP SYUBOL)

Light brown SILT (MLXFiD). Some roots and
wood (Mpt, Localized accunulttions of
orjmic mweritl.
Or .̂ moist, poorly graded v«y fioe SAND
nd SILT (ML).
Grey, wet SILTY CLAY with* link und
tad trace pebbles (CLX Tm.

Reddish brown, moist, sUry CLAY (CL)
OTiD). Twee pebbles.

Gray CLAY (CL) with silt. CUsts of reddish-
brown silry clay. Finely laminated.
SAND seam at 673'.

Ii|E

0.02
000
0.10
OHO

0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00

0.00

0.00

$"JK

SB-07-01

irMMTO
KHCTMDON

TOT
IKIULTSr-r-w

6-10-18-18
15-23-18-19

8-5-7-6
3.3-6-7

10-23-23-22
9-10-13-23
7-20-22-15
19-38-26-26
9-12-15-21
10-15.31.80

6-18-64-73

3-30-46-40

10-15-42-48

33-45-55-78

20-36-100/5"

— 750

Er745

^-740

E"735

3-730

^-725

— 715
—

— 710

—
— 705
—

— 700

rtu\

— 680

E"675

3J-670

~~ 665
Rev.9-12-88



MOSS-AMERICAN MONITORING WELL MW-08S MW-081
MW-08S COMPLETED 6/13/88 MW-08I COMPLETED 6/13/88

1
—

—
—

_

—
—
—

^ B

—
—

—
_
—
—
—
—

—
—
——

—
—

M

fl-

{S$

^
20
22
%
%

1
%
^

1
£xi1I:

W-OI
roc

^™

••••••

MMM
•MHBM

•̂ •••1

•̂ •̂ •B

(SS5S

II

tm

V

^
iOr

Ĵy^
1%!
1ssy/>iss
V

\:\
I
••
» •
• •
• •

•
•

•

OTECTTVECA!

s "1p::
1**i**IP

EC

MW-08S
UNOS

I__J

•n p
* I 1*
* I 1*
* 1 I*1
m\ |*<

m
ji« i* i» i* i

i

•OIL DESCRIPTION
(USCS GROUP SYMBOL)

Brown, undy SILT (ML). Soroepebblei.

Ony eteyey fine Mdy SILT (MLCLXABuviomXUmiMted.
Ony lihy fine SAND (MLXAlbviam). Median

Qny. toft nhy CLAY (CL). Trace pebbles.

Gny, moin tndy SILT (ML) wiih pebblei.

uray, ura tiny L.LAI IULKIUIA "° P****
Met. Little und.

No recovery.
Gray, moitt nlry CLAY with tend nd gravel
(CL).Silry SAND Mini.

No recovery.

Grey, moitt. poorly toned SILT to come
SAND (ML) with little gravel.

City , moin CLAY (CL). Reddiih-brown city cbni

i"l1*1*

0.60
0.00
OX)1
0.00
0.00
0.00
0.00
0.00
0.00
0.00

UMAarimd

0.00

0.00

0.00

VMAMfrMd

NotAMtiyM

***sill

SB-08-02

SB-08-01

STANDARD
PENHRATION

TBT•oanr-r-r-r-

5-6-23-23
13-5-5-5
4-34-9

11-10-15-23
6-10-15-18

7-8-7-9
21-21-25-23
17-25-31-90
10-20-50-95

100/5"

100/3"

65-75-100/3"

W-23-90-100/4-

17-27-45-50

48-80-100/3"

25-48-28-26

— 750

— 745

^-740

3-735

^-730

E"725

— 720

—
— 715
—

— 710

— 705
—

•*«NA

— 695

—
— 690

—
— 685

—
— 680
—

— 675
—

— 670

~ 665
Rev. 9-12-88



MOSS-AMERICAN MONITORING WELL MW-09S AND MW-091
MW-09S COMPLETED 6/17/88, MW-09I COMPLETED 6/16/88

—

—

—
—

—

—

~—

—
—

—

—

•••i

MW-09S

more

V

u

1\=
MMMI
••MM
m***m

mr

1^

j

COD
C11VECA

s. S

MW-091

SD40S

a ——i s1V.

•OIL DESCRIPTION
(USCS GROUP SYMBOL)

Light brown iflty SAND (FiD). Some gnvel
Bid wood chip*.

Gray poorly sorted fnvefly SAND (SP)
(ADuvium).

Gray, fine undy rilty CLAY (CLXTU1). Trie*
pebbles and gravel.

buotMdded SILTS. CLAYS. FINE nd
MEDIUM SANDS. 3* to 4" Mams.

Gray SILT and CLAY Tin. trace pebbles,
moist

|if?

0.00
2.67
0.21
0.00

0.00

0.00
0.01
0.01
0.00

0.01

feCAMljM*

0.01

VotAMljntd

KuiK_ MjSunn

SB-09-01

SB-09-02

STMDMD
KNETMTIOM

TOT
RBULTIr-r-r-r

10-20-15-18
12-25-10-5

6-4-5-8
4-4-10-11
4-10-19-34
10-22-34.62
24-23-21-20
10-24-26-48
10-20-36-45

20-35-80-50/0.2
16-41-56-58

22-27-4045

44-98-100/0.4'

75-60-95-25/0'

100/0.4'

— 750

— 745

^-740

— 735

— 730

^-725

720

— 715

^-710

— 705

— 700

— 685

— 680

~675

3- 670

"~ 665
Rev.9-12-88



MOSS-AMERICAN MONITORING WELL MW-10S
MW-10S COMPLETED 6/21/88

—

—

•— -

—

MW-10S

6" OD PROTECTTVE CASING

nUr: =:
• fes

SOU. DESCRIPTION
(USCS GROUP SYMBOL)

D«k brown weathered sandy SILT (ML).
Some invel fill and pebbles.

(MLXADuvinm). Some pebbles.
•LifAi Dfown puQfiy Bufttu mv ID I*V«UK
SAND (SM). Some pebbles and cobbles,

Gray silly CLAY (CLXTfll). Trace pebbles.

^

0.00

0.00
0.00
0.00
0.00
0.00

m

SB-1(M)1

rMOABDKNEnumoN
TEST

•SUITSr-r-r-«-

10-11-10-11

75-15-9-11
8-5-5-9

•t 1O IB ^

14-27̂ 3-17
15-11-12-9
15-21-35-32

1 «W

— 745

^-740

^-730

— 725

—

—

— 715

— 710

^-705

^-700

^-695

— 690

— 685

3- 680

IT675

^-670

_ 665
Rev.9-12-88



1

MOSS-AMERICAN MONITORING WELL MW-11S, MW-111
MW-11S COMPLETED 6/28/88, MW-111 COMPLETED 6/27/88.

—

—

~
—

—
—

^•M

•MB

•••
•MB

^•M

•MM

••Ml

^^H

•̂

«•••

MW-111 MW-11S
«• OO HUnECITVE CASINOS

i
^X

^̂
%%
%̂
%̂1

4

•

«
1
(

.
4

4

*

1
4

fty

J
H^B«H >

B^M« i

=
••>«• 1

S

•V. S \

| j I

•OIL DESCMPTION
(USCS GROUP SYMBOL)

Lifju brown, dry, loose tflty SAND (SM)
(Fill). Some pebbles and roots.

Wood carps (Fill). Wet. Mack oily fluid.
Gray brown, wet, loose wen-coned silry
SAND(SM).
Gny. w«, v«y soft MMfaytnd sihy CLAY, SILT
and SANDS (CL-SM). Mew * mil *db • day.
Brown, soft, wet clayey SILT (MLXTfll).

->Soine subanfular travel ^ ——————

Gny, wet. stiff sflty CLAY (CLXTiD). Some
pebbles.

Gray. wet. stiff SILTY CLAY, mierbedded
wed SILTY CLAY layer.

Gray. wet. sihy SAND (SM). Some wen
uounded travel /

• Standard penetration tests and extractable
or(anics samples overlap at interval 14'-16'
and 15'-17'. Reported interval is 15-17'.
The results were similar for all samples.

flf2

0.00
0.00
5.88
3.58
0.05
0.01
0.01
0.00*
0.00
0.00

0.00

0.00

0.00

0.00

§238fll

SB-11XG

SB-11-01

STANDARD
KMCnUTION

TOT
•0U.TSr-f-f-tr

11-22-31-65
22-30-65-18
5-6-10-11
17-27-61-5
3-2-2-10
2-2-3-6
1-1-1-2

3-6-10-27
16-11-9-7
3-5-7-9

9-19-20-70

15-28-35-48

9-9-11-13

35-96-110/3"

— 750

IT745

^-740

IT735

E"730

— 725

— 715
—

— 710

— 705
—

— 700

—
— 695
—

— 690

—
— 685
^

— 680

Z"675

3J-670

~ 665
Rev. 9-12-88



MOSS-AMERICAN MONITORING WELL MW-12S
MW-12S COMPLETED 6/21/88

—

—

—

—

—

—
—
—
—

—

—

_

—

_

—

—

—

J«

MW-12S
6*OD

ntOIECTTVE
CASINO

fi
X1
Ii

1I
13

^

i

SOIL DESCRIPTION
(WCS GROUP SYMBOL)

Dnfc brown, dry, loose, wtadwrad sflry fine
SAND KM).
Gray and brown fine sandy SILT (ML).

^wy fine to medium SAND (SP). ^_
Brown fi~ tn fMHium SANH r$P).
Brown tary CLAY(CLXTiD). Cohwivt sflty

"Nfine sand in teems (Till). ^^~

$\l

nnn
0.01
0.00
OJX>
OJOO
OjOO

MAwlTMd

slii

SB-12-01

•TMDMU)
KNET RATION

1BT
•SUITSr-r-r-f

•7.10-H.13

10-84-9
4-10-13-15

1-44-8
5-13-23-29
5-11-13-45

3-5-7-9

r«rv

^-745

— 740

j^-730

^-725

— 720

— 715
—

— 710

— 705

— 700

— 695

^-690

IT685

^-680

E"675

^-670

665
Rev.9-12-88



MOSS-AMERICAN MONITORING WELL MW-13S
MW-13S COMPLETED 6/29/88

—

.̂

—

"•"

—

—

—

—

—

—

—

—

••M

«••«

——

^^H

M>

^M

MW-13S
6" OD PROTECTIVE CASING

ft"^- — i 1

V£* VSS\Li i iuMiH

V.

(U8CS GROUP SYMBOL)

Daik brown wtadwnd laady SILT (ML).
15% rounded travel
Light brown clayey SILT (CL). Some und
and amall gravel imerbedded with
Light brown silly fine SAND (SM). Some
•mall gravel.
Gray aandy clayey SILT (ML). No gravel.

nOray. had, wet clayey SILT (MLXTill). s —
Some mull gravel. /

W

0.02

0.01
MAMlyMd

0.00
0.00
0.00
0.00

's'ii

SB-1341

STMOARO
KNETMTION

TBTRatunr-c-r-t-

9-28-16-14

14-9-13-10
4-13-9-18

6-9-9-9
11-20-29-41
5-6-10-17
4-7-11-24

= 750

— 745

^-740

— 735

— 730

— 725

— 720

~715

^-710

^-705

^-700

3- 695

^-690

Z"685

5^680

~675

^-670

~ 665
R«v.9-12-88



MOSS-AMERICAN MONITORING WELL MW-14S
MW-14S COMPLETED 6/22/88

—

__
—
—

—
—
"•"

—

—
—

—

—

MW-14S

6- OD PROTECTIVE CASING
fi

1
•
M
M
•1
M
M
m
w
M

^

1
1
=1

•OIL OESCmPTION
(U8C8 GROUP SYMBOL)

Brown SILT (ML). Some sod md gravel.
roots.
Brown rihy CLAY (CL). Some snd md
gravel (Till).

Gray CLAY (CL). Some sib md sand in setm

Gray, hard, sandy SILT (SM-MLXTfll).
Trace gravel.

w
0.00
0.00
0.00
0.00
0.00
0.00
0.00

. 0.00
0.00
0.00
0.00

MtAMfrMd

0.00

'111

SB-14-01

STUIMKDKNEnwnoN
TOT

•0ULTSr-r-r-i-

10-15-21-22
15-27-51-57
15-37-51-57
19-25-31-47
10-19-36-31
22-31-41-45
12-17-29-21
5-10-20-19
5-10-17-28

17-30-100/0.4'
5142-100/0.4'

100/0.4'
12-100/0.4'

— 750

— 745
__
— 740
—

— 71^_ 735

—
— 730
—

— 725

—
— 720

—
— 715

— 710

^-705

^-700

— 690

j^-685

— 680

E"675

^-670

~ 665
Rev.9-12-88



MOSS-AMERICAN SOIL BORING SB-16
SB-16 COMPLETED 6/2/88

. — ̂

—

—

—

—
—
—

—

_
—

_^

^Hl

^^m

^^m

•̂̂

^^m

^*m
t^*m

^HHI

SB-16

1
1

SOIL DESCRIPTION
(U8C8 GROUP SYMBOL)

Well soned tandy GRAVEL (Fill). Pieces
of former concrete floor.

Gray, dry to moist stiff airy CLAY (CL-ML).
Visibly contaminated.
Light brown, dry, hard SILT (ML). Some (an
and gravel.
Brown to gray, moist hard filty CLAY (CL-
MLXTiD). Some gravel and sand. Dark red
mottling throughout

Nz

M9
045
0.00
0.00
0.03
0.00

0.01

gu.ec

'111

SB-1641

SB- 16-02

STANDARD
PENETRATIONmr

MBULTSr-r-r-t-

16-10-5-9
54-10-13
5-8-48-67

100/8"
100/6"
100/6"
8-12-34
12-50/4"

27-48-50/5"

— 750

^-745

^-740

— 735

— 730

— 725

— 720

~715

^-710

^-705

^-700

^-695

^-690

^•685

^-680

~675

— 670

~ 665
Rev.9-12-88



MOSS-AMERICAN MONITORING WELL MW-15S
MW-15S COMPLETED 6/22/88

—
—

—
—
—
—
—
—

1
—

—

—

—

_

—

^MB

^^m

«••

•̂

^•v

^^m

MW-15S

6* CM) PROTECTIVE CASINO

^x* v^
5 ^ > ̂y f f t .

w fy% %
% ^5
^ ^

1 1 1: 1
I F=H
: ^3

ji .̂ P. 1

(USCS GROUP tmBOL)

Blown dor lOty CLAY (CL). foot peobtet
•nd tntd-nze ihik diqx. Forautiaa b moist
DBlOw / J3 IL

. n

l<r
0.00
0.00
0.00
0.00
0.00
0X0

l^rf tt^l«M^^P* ^HBUJWV

0X0
0.00
0.00

8 «srfl

SB-15-01

STANDARD
PENETRATION

TEST
"SUIT*r-r-r-r

15-30-30-33
45-58-45-50
31-19-21-23
12-19-24-30
2-15-9-12
7-10-17-17
10-13-15-17
15-20-25-30
7-15-23-20
14-21-25-25

— 750

— 745

— 740

\JPl35

— 730

E"725

— 720

E"715

^-710

^-705

— 700

^-695

^-690

E*685

— 680

E"675

— 670

"~ 665
Rev.9-12-88



MOSS-AMERICAN SOIL BORING SB-17
SB-17 COMPLETED 6/3/88

—

—

—

— —

—
—

—

—

—

—
•••»

••••

••••

«•••

•••••

••••

••M

•••—

••••1

^^•fl

^^•B

^^^

^^•B

•̂•H

•••••

•••••

••••

«••••

sB-n

1%
^̂
vv
^^/

SOIL DESCRIPTION
(U8CSOROUPCYMBOL)

Asphalt and gravel (Fill).

Black, light brown, and gray cilty CLAY and
CLAY. Finely laminated. Oxidized and
mottled.

if

0.05
0.03
0.00
0.00
000

'1!

SB-17-01

SB-17-02

STMDMD
•BCTMTlOtt

TEST
r-r-r-a-

15-12-10-8
9-9-12

6-5-8-12
8-12-15-22
6-22-17-21

•••«

IT745

^-740

— 735

— 730

__ _

— 720

E~715

^-710

^-705

^-700

^-695

^-690

3-685

— 680

3^675

— 670

~ 665
Rev. 9-12-88



MOSS-AMERICAN SOIL BORING SB-18
SB-18 COMPLETED 6/17/88

—

—

—

—

_

—

—
—
—
—

—
^~

—

—

—

^_

—

^^^

—

SB-18

I

(MCS GROUP SmBOU

Brown undy ally CLAY (CLXFfll).

Brown undy ally CLAY (CLXTU1).

gu.8

Ps5

0.00
0.00
0.00
057
0.00
0.00

>MAMlynd

0.00

SJJJKs|i|
*

SB-18-01

SB-18-02

STMIOARO
KHETMT10N

TOT
NBULTSr-ririr

4-7 -̂6
3-5-7-11
4-5-5-6

4-11-10-9
7-7-7-8

4-10-35-100/5-
40-100/6"

56-40-67-100

'•/V

^-745

^-740

^730

—
— 725

— 720

—
— 715
—

— 710

—
— 705

^-700

^-690

— 685

^-680

~675

— 670

"" 665
Rev. 9-12-88



MOSS-AMERICAN SOIL BORING SB-19
SB-19 COMPLETED 6/23/88

—
—
—

—
—
—
—
—
—

—

—

—

—

—

—

—

—

—

—

—
—

SB-19

I

•Ait DFCCR1PTION
(USCS GROUP SYMBOL)

Dark blackish brown SILT (ML) with sand.
day. Some oil (landfill).

Brown, moist, hard sflty CLAY (CL). Trace
pebbles and jrtveL Oxidized surfaces and oil
stains present (TiD).

i-8
P|E

0.98
i «n
3.73
248
0.00
0.00
0.00

fHAiilnad

8—NO

SB-19-01

SB-19-02

SB-19-03

STANDARD
PENtnUTION

TBT
MBULTS

t.«^-«
4-4.7.10
4-3-3-4

6-32-65-73
21-25^7-65
10-20-20-41
6-19-30-41

— 750

— 745

— 740

— 735

J3730

E"725

— 720
^^

E"715

3-710
3-705
^-700

3-695

3^-690

3-680

3-675

3-670

~ 665
Rev. 9-12-88



MOSS-AMERICAN MONITORING WELL MW-20S
MW-20S COMPLETED 6/29/88

—

—

—

_

__

—

—
—
—
__

—

_

—

—

—

—

—

—

MW-20S

6" OD PROrECnVE CASING

Kg Kg
Kg Kfl
UK IKr^^i ^^^i i— — i^ŝ

SOIL DESCRIPTION
(USCS GROUP SYMBOL)

Dark brown, dry. soft SILT (ML).

Gray brown, wet, sandy SILT (ML). Some
clay, trace (ravel buarbadded with fine sand.
Gray riltv CLAYf CLXTiDi.
Yellowish brown wet sandy SILT (ML).
Gray, moist, silly CLAY (CL). Trace pebble*

\and gravel (Till). /

w

0.00
0.00
0.00
0.01
0.00
0.00
0.00

'III STANDARD
•fRETMTION

TOT
MBULTSr-r-r-f

3-4-4-5
4-5-6-8
6-7-7-7
6-7-8-9

5-7-55-25
3-5-10-18

12-35-21-27

— 750

^-745

^-740

^-730

^-725

— 720
—

— 715
—

— 710

—— 705

— 700

^-695

f™s^ o9v

^-685

5" 680

~675

^-670

~ 665

^J

Rev. 9-12-88
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Appendix G
HYDRAULIC CONDUCTIVITY TESTING AND

GROUNDWATER ELEVATIONS

INTRODUCTION

Tests were conducted at the Moss-American site to determine hydraulic
conductivities, and groundwater elevations were measured. This appendix
describes the methods and results.

HYDRAULIC CONDUCTIVITY TESTING

Recovery tests were performed on July 5, 6, and 7, 1988 by Kevin Olson, Stu
Grubb, Don Johnson, and Dorothy Hall of CH2M HILL. Each recovery test
consisted of measuring water levels in a well following the rapid removal of
water from the well. Well locations are shown in Figure G-l. Well recovery
data were evaluated using the Bouwer and Rice method.

METHODOLOGY

The tests were conducted .as follows:

1. Depth to water (i.e., the static water level) was measured. All
depth measurements were done with an electric water level
indicator using a tape with 0.1-foot divisions.

2. About 1 gallon of water was quickly removed from the well using a
4-foot-long stainless steel bailer (about three bailer volumes).

3. The depth to water was measured and time was recorded until
approximately 90 percent of the initial drawdown in the well
recovered.

4. The recovery data for each well were plotted as drawdown versus
time. Drawdown is the difference between the static water level
(measured before the start of the test) and each measurement
taken during the test Drawdown is plotted on a log scale and a
straight line drawn through the plotted data. The drawdown at
time « t and at time * 0 is determined from the plot and used in
the equation in the next step.

5. The hydraulic conductivity (K) was calculated using the equation

K = [re
2 * In (R«/rw)]/2L * 1A *

G-l



where,

m(R«/rw)

H

C

Yo

RESULTS

Radius of the section of the well in which water
rises during the test. When water rose in the sand
pack during the test, rc was corrected to include the
pore space in the sand pack.

Empirical value determined for each well which
depends on aquifer and monitoring-well geometry.
Each of the screened intervals at the Moss-American
site as assumed to be fully penetrating. Therefore:

Screen length if the static water level is above the
top of the screen; or H, if the static water level is
below the top of the screen

Static hydraulic head in the well, measured from the
bottom of the screen

Radius of the borehole

Emperical constant obtained from Bouwer and Rice

Initial drawdown in the well (at t « 0) (taken from
the graph)

Drawdown in well at time t (taken from the graph)

Hydraulic conductivities range from 1.7 x 10"3 cm/s to 3.9 x lOj* cm/s. The
values of the parameters used to calculate hydraulic conductivity for each well
are given in Table G-l. A plot of drawdown versus time for each test is shown
in Attachment G-l.

Values of hydraulic conductivity across the site indicate the values are consistent
with published values of hydraulic conductivity for glacial tills (Todd 1980J.
Hydraulic conductivities of the shallow wells generally range from 1 x 10'* cm/s
to 5 x 10"4 cm/s in wells completed in zones of alluvium and weathered till.
Exceptions to this are MW-14S, MW-06S, MW-01S, and MW-10S, with
conductivities of 1 x 10"J to 1 x 10* cm/s. Although MW-14S is classified as a
shallow wen, it is completed in dense till and interbedded silts and fine sands
and is therefore more comparable to the intermediate wells. Hydraulic
conductivity at MW-06S is also lower than at other shallow wells (2.5 x 10'5).
The conductivities calculated at MW-01S and MW-10S are probably not
indicative of the soils near those wells. Caving around the screen at MW-01S
and the low water level at MW-10S resulted in poor development of the sand

G-2
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Table G-1

AQUIFER SLUG TEST CALCULATIONS
MOSS AMERICAN SU>ERFLM> SITE

I HVORAUIIC I HWRMAIC I CASINO I tlKRe/rwHSATURATEDlORAWDOMN lORANDONN I TIME IMVTMAU.ICI BOREHOLE I CONSTANT I
NEll I CONDUCTIVITY I CONDUCTIVITY I RADIUS I ISCRN ICTMl •> T«O I 0 T«l I I I HEAD I RADIUS I C I

NUMBER I K (It/day) I R (m/s) I t (M) I I I (II) I vo (II) I vl (II) KtecondOl H (II) I r (In) lunlllet* I

NW-01S
Mff-011
MW-01S

MN-OJS

M-011

MH-04S
MN-041

MW-04O

NW-OSS

MN-0*S

MN-07S

MW-OTI

MM-OM

MW-Otl

MN-09S

MW-091

MM- 10$

Mff-IIS
MW-III

MM- US

MM-1JS

MM>14S

MN-1SS

MN-10S

0.011

O.tM

1.0*4

1.171

0.111
NOT

O.U1
0.471
«.*••

0.070
1.041

0.071
NOT

O.OS1
I.«»T

0.011
0.011
0.1M
0.1*1
4.74*

!.*••

0.11*
NOT

O.MO

l.*E*0*
4.M>OS
J.M-04

4.M-04
1.1C-04

0.1
0.0*
0.1
0.1

0.0*

1.17

1.1
1.4

1.1
l.*4

TESTED DUE TO EXCESSIVE CONTAMINATION
S.7E>OS
I.7E-04

1.4E*04
l.SE-OS
1.7E-04
l.SE-OS

0.0*
0.0*

*.l
0.1

0.0*
0.0*

l.M

l.S
l.S
1.1
1.1

l.*4

TESTED DUE TO EXCESSIVE CONTAMINATION
l.iE-OS

S.1E-04
4.SE-0*
4. IE-0*
1.4E-04
•.4E-OS
1.7E-01
LIE -01

4. IE -OS
TESTED. DRY NEll

l.OE-04

0.0*

0.1
0.0*
0.1

0.0*

0.0*

0.1
0.1
0.1

0.1

4.1
1.*

l.M
1.1
1.4

l.M

1.1

1.4

l.S

1.1

S
10

S
S

10

IN NEll
10

S
S
S
S

to
IN NEll

10
4

10

1

S
to
1
S
*

S

*.*s
*.S7
4.1*

l.M

S.I*

4. OS
4.S

1.1
S.M
l.M

l.*l

l.*l
0.71
S.S1
1.7S
1.*

4.M
0.4*

1

O.M

LSI

S.01
LSI
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pack around the wells. Abo, the small number of data points obtained during
the tests make the results questionable.

Conductivities in the deep and intermediate wells are distinctly tower than for
the shallow wells. The values range from 12 x 10"* cm/s to 4.5 x 10* cm/s. The
stratigraphy adjacent to the screened section of the wells consists of unweathered
glacial tin and interbedded lacustrine silts, sands, and clays.

GROUNDWATER ELEVATIONS

Groundwater elevations were collected to define the groundwater flow system
and the relationship between groundwater and the Little Menomonee River.
Groundwater levels were used to contour groundwater elevations on the site.

METHODOLOGY

Groundwater within each well was measured using an electric water level
indicator graduated in 0.01-foot increments. All measurements were taken from
the top of the riser pipe in each well and converted to feet above an arbitrary
datum. The datum was estimated for the side topographic map.

Surface water elevations were measured at the site concurrently with
groundwater level measurements. Surface water elevation data were used to
determine the relationship between surface and groundwater at the site. Surface
water measurements were recorded to the nearest 0.01 foot from a staff gauge
installed in the river between MW-08S and MW-20S.

Groundwater and surface water elevations are summarized in Table G-2 and
plotted and contoured in Figure G-2.

RESULTS

Contoured groundwater elevations indicate that a trough exists on the west side
of the Little Menomonee River. Limited data exist for the east side, but a
similar trough is assumed to exist there. The data indicate that the Little
Menomonee River is a gaining stream above monitoring wen nest 8 and a losing
stream downstream of the well nest The losing stream may be due to unusually
low water levels because of this year's drought The gaining reach of river
upstream of MW-08S is probably due to the swamp north of Brown Deer Road
that acts as a constant head boundary and continuous source of groundwater
recharge.

Water level measurements should be taken during a period of normal rainfall to
determine if these conditions are typical.

J
G-3



c

** IE

•»» o3a

!i;5
i3

ft
S

1
i
w

fi

5

•
t **
• 3: §•
II: »
1 1
f
t
•

t •*• •*

t
•
t
I
•
•
•
* .*

••
•
t

• .• a»

t
•tt

**

i «•

t

* *4
t •*

t
*

& 1 1 1 1 II 1 II II 1
M •• ^ •» •* •* ^ ^ OO OO O
O Iff ft U M -• - 0 * * S * X
Iff W W M M — M M — M — M —

X X X X X XX X MX MX X
M Iff ft W •• MM M MM MM M
O O M • « W « » ~ M - - -

-• Iff « Iff • »w ft »O XO »
W W X Iff X OX • ft M W* •>

— ft ft M •• MM M ^^ •» ~ M

« w • • x ft y o i»x »i» o
• « X W ft ••> W OX 00 *

° 8 ft W » MM O XX «<ff •
» •< • ft » •> «ff ft MX ft - ft

Iff O 8 M M MO M O Iff 8 S

S w 8 3 ft 3S 5 88 3 IS 2
z

& . l k w * 4 «• «» M o * •* H M

6 - S 8 M l!8 2 SS S| S

W • X W f t X « l f f O « X «
O O W W W Mft M O * MW •

— O M ^ W f t f t O « W M f t

m w f t i f f w w ^ ^ ^ w w * *

I

1
S
M

S

•
s

X

S

Iff
3

8
3

t

S

1
8

•
8

M
M

X
••

X

wIff

•

•

^

3

»

1
o«•w

ft
3

M

S

M
Iff

M
O
ft
M

!•w

3

S

III
2 2 2
O - M

M W M

5 5 2

W W W— o -•
Iff • M

-

S 8 Z

» M X

ft W 3

i»

siS-i
w - »

sss

•« W M
W» * *4

S 2 S
i

II
o ow w

• Iff
Iff Iff

'M M
• »

X •
• *

86

22
M M

Iff •>

t2

!r
— M
d ft

• M
W -•

M M
M M

O O
M ft

1

O
M
W

Mr
M
M

S
8

-
wIff

M
ft

••
X

8

X
ft
M
•

•A

8

w
*
M
M

II
o o
- S

MM

*• *•

MM

ft ft

M ^
X Iff

W W
Iff ft

22

M -
«• W

5 M
8

M M
•4 W

x •
ss

w wIff ft

S x

41
r-

S

0
I

?5'
O M

•4 ^_

3•i
M

5
!

»a

i
S

**
?m
I
9

5

w

8

«•
•

W
I

<•
i
•»
•



The stratigraphy adjacent to the screened section of the wells consists of ^
unweatbered glacial tffl and interbedded lacustrine silts, sands, and days. • 1

GROUNDWATER ELEVATIONS

Groundwater elevations were collected to define the groundwater flow system
and the relationship between groundwater and the little Menomonee River.
Groundwater levels were used to contour groundwater elevations on the site.

METHODOLOGY

Groundwater within each well was measured using an electric water level
indicator graduated in 0.01-foot increments. All measurements were taken from
the top of the riser pipe in each well and converted to feet above an arbitrary
datum. The datum was estimated for the side topographic map.

Surface water elevations were measured at the she concurrently with
groundwater level measurements. Surface water elevation data were used to
determine the relationship between surface and groundwater at the she. Surface
water measurements were recorded to the nearest 0.01 foot from a staff gauge
installed in the river between MW-08S and MW-20S.

Groundwater and surface water elevations are summarized in Table G-2 and
plotted and contoured in Figure G-2.

RESULTS

Contoured groundwater elevations indicate that a trough exists on the west side
of the Little Menomonee River. Limited data exist for the east side, but a
similar trough is assumed to exist there. The data indicate that the Little
Menomonee River is a gaining stream above monitoring well nest 8 and a losing
stream downstream of the weU nest The losing stream may be due to unusually
low water levels because of this year's drought The gaining reach of river
upstream of MW-08S is probably due to the swamp north of Brown Deer Road
that acts as a constant head boundary and continuous source of groundwater
recharge.

Water level measurements should be taken during a period of normal rainfall to
determine if these conditions are typical

J
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Appendix H
GROUNDWATER SAMPLING

INTRODUCTION

Groundwater monitoring wells at the Moss-American site were sampled by Kevin
Ofeon, Stu Grubb, Dorothy Hall, and Don Johnson of CH2M HILL on July 11,
12, and 13,1968. Sample temperature, pH, and conductivity were measured
onsite. Samples sent to CLP laboratories were analyzed for BOD, COD, TOC,
TDS, TSS, acidity (or alkalinity), total phenols, sulfate, organic compounds, and
inorganic chemicals.

SAMPLING PROCEDURE

EQUIPMENT

Four-foot-long, stainless steel, bottom-loading bailers were used to purge and
sample each well. Baflers were raised and lowered with 1/8-inch-diameter nylon
string. Five-gallon buckets were used to collect and measure purge water.
Purge water was stored onsite in 55-gallon drums for disposal by the EPA.

DECONTAMINATION

Bailers were cleaned between each well by scrubbing with a detergent wash and
rinsing in tap water, followed by spray rinses with a methanol and distilled water
solution and finally with distilled water. Bailer string was discarded after each
well and replaced with new string.

PURGING

Each well was purged immediately before sampling. At least five weD volumes
were removed from wells with sufficient recovery to allow continuous bailing.
Other wells were bailed dry three times before sampling. Between each
successive bailing the wells were allowed to recover approximately 50 percent.
Purge volumes for each wen are listed in Table H-l.

SAMPLING

Sample bottles were filled in the field by pouring the sample from the bailer.
Following collection, the sample was taken to the field trailer for measurement
of pH, conductivity, and temperature, and for preservation and filtering.
Information regarding containers, preservation, and filtration of samples is
provided in the project Quality Assurance Project Plan. Sampling locations are
shown on Figure H-l.

H-l
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Tabla H-l

WELL PDIfil VOLDHES

Vail Bo.

MW-01S
MH-01I
W-02S
MH-03S
MW-03I
W-04S
Mr>041
MW-04D
MW-05S

MW-06S
MW-07S
HW-07I
Utf-OSS
ttf-081
MW-09S
Mtf-091
MW-10S
MW-11S
MW-11I
MW-12S
MW-13S
MW-US
MW-15S
MW-20S

of Vatar
in Wall (ft)

7.3
28.2
9.9
7.9

32.0
10

31.9
35.4
14.0

8.2
7.9

33.0
5

42.8
4.1

31.1
2.1

10.3
32.1
4.2
7.3
8.1
Dry
6.1

Vol

1.2
4.6
1.6
1.3
5.2
1.6
5.2
5.8
2.3

1.3
1.3
5.4
0.8
7.0
0.7
5.1
0.3
1.7
5.2
0.7
1.2
1.3
0
1.0

•Samplad without purging
*Hot aamplad dua to insufficient racovaxy

o
Gallon* Purgad
Bafora Sampling

l*t

1
28
10
5
13
4
31
35

3
5
4

10

Bailad dry thraa tiaas,
5 gal (total) ramovad

2
8
33
(a)
42
5
9
0.5
10
17
4
4.5
8

5
0.1

14

5
(b)

CLT779/018.50
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FIELD OBSERVATIONS

The following observations were made during sampling:

• Purge water from MW-04 contained occasional slight oil sheens.

• Creosote odor was detected in MW-07 during purging, although
that may have been due to the proximity of a creosoted railroad
bridge.

• Occasional oil sheens were noted on purge water from MW-08I.

• Approximately 2 feet of oil had accumulated in MW-08S prior to
sampling. The only contamination detected during well
construction was in one small sand seam.

The field measurements of pH, conductivity, and temperature are listed in
Table H-2. The field parameters were used to indicate abnormal conditions. If
any had been found to be abnormal, then resampling after additional purging
would have been considered. However, no wells were resampled on the basis of
field parameter measurements.

The temperature readings do not accurately reflect the actual groundwater
temperature. Ambient air temperature was in the 90s and the warm sensor may
have affected the readings. Field measurements of the sample took place with 5
to 10 minutes of sample collection, but some wanning may have occurred in that
time.

The values obtained for pH fall within a reasonable range. The slightly basic
conditions are typical of natural waters in carbonaceous environments. The soils
at the Moss-American site are derived from a carbonate-rich glacial till, and pan
of the site is covered with either dolomite or limestone gravel.

Conductivity in shallow groundwater ranged from 480 to 1,240 ymhos/cm
(mean = 875 ymhos/cm). Groundwater from intermediate and deep wells was
less conductive, ranging from 250 to 820 ymhos/cm (mean = 450 pmhos/cm).
Conductivity measurements are indicative of differences in dissolved ion
concentrations in groundwater. The relevance, if any, of the variability in
conductivity measurements at the Moss-American site will be evaluated funher
when complete analytical results are available.

GLT779/017.50
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Tabla H-2
FIELD HEASDREMENTS

Tanparatura*
Wall No.

MW-01S
MW-01I
MW-02S
MW-03S
MW-03I
MW-04S
MW-04I
MW-04D
MW-05S
MW-06S
MW-07S
MW-07I
MW-08S
MW-08I
MW-09S
MW-09I
MW-10S
MW-11S
MW-11I
MW-12S
MW-13S
MW-14S
MW-15S
MW-20S

Data

7/13/88
7/11/88
7/11/88
7/11/88
7/11/88
7/13/88
7/13/88
7/12/88
7/11/88
7/12/88
7/12/88
7/12/88

Tima

1652
1130
1401
1504
1511
1542
1113
1320
1614
1457
1632
1728

CC)

22
22
19
22
20
26
22
20
16
17
17
19

Conductivity
pH

7.80
7.53
7.65
7.35
8.50
7.64
8.14
8.12
7.47
7.61
6.79
8.61

(uahos)

1,050
680
480
960
280

1,020
820
280
800
570
970
350

Hot analyzad dua to oil contamination
7/13/88
7/12/88
7/12/88

7/13/88
7/12/88
7/12/88
7/11/88
7/13/88

7/13/88

1028
955
1653

Not
1611
1656
1142
1218
1406

Not
1518

26
24
17

sampled — dry
19
16
23
24
20

aanplad— dry
21

8.41
6.79
8.21

7.11
7.59
7.08
7.11
7.37

7.00

250
860
310

950
640
770

1,120
600

1,240

'Tanparatura naaauramanta ara not indieativa of actual
groundwatar tamparatura.

CLT779/18-2
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Appendix I
GROUNDWATER FLOW CALCULATIONS

Groundwater flow calculations for the Moss-American site were made using
Darcy's law (Freeze and Cherry 1979). The water levels used in these
calculations were measured on July 19, 1988, and are reported in Appendix G.
Additional calculations using estimated values for normal water levels are also
presented. (Data from July 1988 are representative of extremely dry conditions
during a drought)

The governing equation (Darcy's law) used in the calculations is:

Q- KIA
where:

Q « Groundwater volume passing a given area
K « Hydraulic conductivity of the sediments
I = Hydraulic gradient
A = Cross sectional area through which groundwater flows

Contoured groundwater elevations are shown in Figure M. The flow is
generally to the east-northeast toward the Little Menomonee River. For these
calculations, it is assumed that all of the water passing the 715-foot contour
eventually leaves the site. The extreme drought in Wisconsin during the time
groundwater elevations were measured has greatly affected the groundwater
flow. During more typical periods, the groundwater probably discharges to the
river and then flows away from the site.

The portion of the site upgradient of the 715-foot contour has been separated
into five flow channels as shown in Figure M. Each channel represents the
path along which groundwater would flow in that part of the site . The
hydraulic characteristics of the nearest monitoring well are considered
representative of the entire flow channel. The calculations are summarized in
Table M. The total horizontal groundwater outflow based on actual conditions
in July 1988 is 556,000 gallons per year.

Table 1-2 summarizes a similar flow calculation based on anticipated normal
conditions. The water table in this case is assumed to be 2 feet below ground.
Minimum and maximum estimates for normal flow were obtained by using the
minimum and maximum values of hydraulic conductivity measured in the shallow
onsite wells. The estimated normal horizontal outflow is between 1.5
and 4.4 million gallons per year.

GLT779/025.50
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Tabla I-l
GUXJMWUTKL OUTFLOW

Flow Channels

Width (ft)

Keareat Monitoring Wall

Vatar Level Elavation
en 7/19/88

Top of Till

Saturated Thickness (ft)

Araa (Width x Saturated
Thickoaaa) (ft1)

Hydraulic Conductivity
(K) (ft/day)

Gradient (I)

Flow Volume (Q)

(ft3/day)

(gal/day)

(gal/yr)

Total (gal/day)

(gal/yr)

1
190

MW-7S

715

710

5

950

1.0

0.015

15

110

41,000

1,700

634,000

2

225

MW-8S

715

700

5

1,125

1.4

0.022

35

260

95,000

3

430

MW-9S

715

707

8

3,440

1.5

0.026

130

1,000

360,000

4

430

a

715

712

3

1,290

1.0

0.022

28

210

78,000

5

270

MW-11S

715

706

9

2,430

0.4

0.022

21

160

57,000

•MW-10S ia the neareat aonitoring veil. Became the measured value for K in
Mtf-10 (0.012 ft/day) ia not repreaentative of the material and the alug
teat data for that veil are questionable, the value uaed (1.0 ft/day) ia
the log average value from all ahallow valla.

CLT779/026.50



Table 1-2
GRODMDHATER OUTFLOW

1
Width (ft) 190

Thickness of
Overburden (ft) 14

(MH-07)

Saturated
Thickness (ft) 12

Area (cross section ft1) 2,200

Hydraulic
Conductivity* ———————————————

Hydraulic
Conduc t ivi t yb ——————————————

2 3 4

225 430 430

11 12 11
(MW-08) (MW-06) (MW-10)

9 10 9

2,700 4,300 3,900

X 10 CD/S —— — ————

—————— 4 x iQ"4 cm/s ——————

———— _ _n no— — — ———— -

5

270

19
(MH-11)

15

4,000

Estimated Normal Flow: 1 to 5 million gallons per year (3,000 to 14,000
gpd, or 2 to 10 gpm)

"Maximum hydraulic conductivity measured onsite
L̂og-average hydraulic conductivity for shallow wells

CLT779/077.50
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Appendix J
CONTAMINANT VELOCITY CALCULATIONS
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A^woim j
CONTAMINANT VELOCITY CALCULATIONS

This appendiz contains the retarded velocity calculations performed fbr select contaminants at the
Moss-American site.
L The first step was to determine the avenge linear velodly of groundwater along the four Howpaths

Illustrated in Figure J-l using the following equation:
v-io/e
where:

V« the linear velocity of groundwater (ttyr)
K - the log avenged hydraulic conductivity of the aquifer (ft/day)
I » the hydraulic gradient along a specific flowpath (ft/ft)
e » the effective porosity of the aquifer (dimensionless), assumed to be 034 (Todd)

FLOWPATH 1
MW-02S to MW-07S
I - 724.22 - 71438 ft/,945 ft - 0.0104 ft/ft
V- KI/8
K - 0.4230 ft/day
6 - 034 (Todd)
V m (0.4230 ftAtay)(0.0104 ft/R)A)34 - 0.0129 ft/day - 4.71 ft/yr

FLOWPATH 2

MW-04S to MW-08S
727.88 to 71235 ft over 720 ft
I « 727.88 - 71235 ft/720 ft « 0.0220 ft/ft
V- KI/8
K - 0.4230 ft/Hay
6 - 0.34
V « (0.4230 ft/day)(0.0220 ft/ft)1034 - 0.0274 ft/day - 10.00 ft/yr

FLOWPATH 3

MW-11S to the Little Menomonee River
714.83 to 71132 ft over 360 ft
I - 714.83 - 71132 ft/360 ft - 0.0092 ft/ft
V- KI/B
K - 0.4230 ftMay
6 * 034
V - (0.4230 ftAUy)(0.0092 ft/ft)1034 - 0,0115 ft/day - 4^0 ft/yr

FLOWPATH 4

MW-14S to MW-12S
72034 to 71132 ft over 525 ft
I - 72034 - 71132 ft/525 ft - 0.0168 ft/ft
V« KI/B
K « 0.4230 ft/day
6 -034
V » (0.4230 ft/day)(0.0168 ft/ft)034 - 0,0209 ft/day - 7.63 ft/yr

The average linear velocity for the site is about 7 ft/yr.
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2. The second step was to calculate the distribution coefficient for the she using the equation:
Kd « KK • % OC/100

where:
Xd » the distribution coefficient (dimenskmless)
KH- • the organic carbon partition coefficient (ml/i)
%OC« the percent of organic carbon in the sofls at the site (avenge 3%)

Compound
Benzo a
Benzo a

Chiysene
Dibeazo[aji]antbracene
Naphthalene
Phenanthrene
Benzene
Ethyibenz
Toluene
Xylenc

1380,000(1)
$7*083(2)
550,000(1)
550400(1)
200X100(1)

3300400(1)
W00,000(l)

1300(3)
14,000(1)

83(1)
W00(l)

300(1)
240(1)

OC K,(ml/g)

03
03
03
03
03
03
03
03
03
03
03
03
03

41400
20400

l&SOO
6400

99400
48400

39
420

3
33
9
7

(1) Superfund Publk Health Evaluation Manual. OSWER Directive 9285.4-1, 10/1/86.
(2) KaricfchoB, s. w. sorption of Hyflropnobic Pollutants on Natural Sediment In W. J. Lyman,

Chemical Property Estimation Methods. 1982.
(3) Qriflen, R. A. Preliminary Hepon or Soil Contamination Investiptkm, Seymour Rl/FS. 1985.

The third step was to calculate the retardation coefficient for the selected contaminants at the
site using the following equation:

Rd - 1 + K,, (p/B)

Compound
Benzo
Benzo
Benzo
Benzo

anthracene
pyrene
Quoranthene
fluonntbene

Quysene
Dibenzo[aji]anthracene
Indeno[lJ3-cd]pyrene
Naphthalene
Phenanthrene
Benzene
Ethyibenz
Toluene
Xyfene

41,000
20,000
16̂ 00
16,500
6,000

99,000
48,000

39
420

3
33
9
7

Rd
240400
120,000
97400
97400
35400

580400
280400

230
2,500

18
195
54
42

The fourth and final step was to calculate the contaminants retarded velocity using the following
equation:

Vc« V/Rd
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c where;

V » the avenge linear velocity of groondwater
(ftyr) estimated to be about 7 ft/yr

Rd« the retardation coefficient

Compound V/Rd Vc
Beozo alanthracene 7 ft/yr/240,000 1(TS ti/yr
Benzo alpyrene 7 ft/yr/120,000 1(T ftyr
Benzo bifionnnthene 7 ft/yr£7jOOO 1(T ft#r
Benzo kjflouranthene 7 ft/yr/97,000 KT4 ft/yr
Ouysene 7 ftM/35,000 1O4 ft/yr
Diben2D[aJi]antonoeiie 7 ft̂ r/580,000 1(T5 fryr
Indeno[lA3-od]pyrene 7 ftAr/280^00 1(TS ft/yr
Naphthalene 7 ft/yr/230 O03 ft/yr
Phenanthrene 7 Wyt/2^500 O003 rtyr
Benzene 7 ft/yr/18 0.4 rtyr
Ethylbenzene 7 ft/yr/195 0.04 ft/yr
Toluene 7 fi/yr/54 0.1 fVyr
Xylene 7 ft/yr/42 0.1

In summary, the retarded travel times range from a few inches per year for the BTX compounds to
almost zero for the PAH compounds. These calculations assume migration occurs in the dissolved
state with the groundwater.
The calculations do not address the question of free produa migration or migration of microemulsions
(micelles). Since ofl stringers and sheens were observed in the groundwater at the site, it is reasonable
to expect that most of the transport is by way of the oil phase (oil seepage). A rigorous calculation of
travel times for a saturated oil slug is not possible because of the heterogeneity of the surface soils at
the site.

An upper bound for ofl seepage is the groundwater velocity. At 7 feet per year, a panicle of oil could
take 100 years to migrate from the source area to the Uttie Menomonee River.

GLT779/074.50
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Appendix K
BASELINE RISK ASSESSMENT

INTRODUCTION

A baseline risk assessment is an evaluation of the potential threats to public
health and the environment from the site in the absence of any remedial action
(US. EPA 1988d). It identifies and characterizes the toxicity of contaminants of
concern, the potential exposure pathways, the potential human and
environmental receptors, and the extent of expected impact or threat under the
conditions defined for the site.

This appendix presents the baseline risk assessment for the Moss-American site.
A risk assessment was performed to characterize the potential risk posed by the
site in order to support a decision whether to proceed with a feasibility study of
potential remedial actions. It addresses the potential risks associated with the
Moss-American site assuming no corrective actions will take place and no
restrictions will be placed on future use of the site (i.e., the "no-action
alternative"). Thus, it addresses potential risks from the site under current and
feasible future land uses. Evaluation of a no-action alternative is required under
Section 300.68(f)(l)(v) of the National Contingency Plan (NCP)
(US. EPA 1985c).

BASIS

This risk assessment was performed consistent with the following guidances:

U.S. EPA risk assessment guidelines (VS. EPA 1986a, 1986b,
1986c, and 1986d)

• The Risk Assessment Guidance for Superfund-Human Health
Evaluation Manual Part A (U.S. EPA 1989Q

• The Risk Assessment Guidance for Superfund-Environmental
Evaluation Manual (U.S. EPA 1989e)

This risk assessment is based on the following major assumptions:

• No remedial actions will be taken.

• No land use restrictions will be in effect.

• There is the potential for future development of the site.

K-l



• For the purpose of calculations, contaminant concentrations will
not change over time.

• All carcinogenic PAHs are as potent as benzo[a]pyrene.

This risk assessment is based on the data collected during the RI and presented
in Chapter 3. Data that may represent contamination of samples in the
laboratory or in the field or that failed to meet quality control guidelines
(e.&, insufficient surrogate spike recovery) were not used. Estimated results
(data with a "J" qualifier) that met data validation requirements were used.

ORGANIZATION

This appendix is organized into the following sections:

• Contaminant Identification identifies the contaminants evaluated in
the assessment

• Toxidty Assessment summarizes the toxicity of the selected
contaminants.

• Exposure Assessment describes how receptors could come into
contact with contaminants from the site.

• Public Health Risk Characterization integrates the toxicity and
exposure assessments to estimate the potential risks to public
health from exposure to site contaminants.

• Environmental Evaluation considers the potential environmental
effects associated with the site.

• Limitations and Assumptions summarizes the basic assumptions
used in the risk assessment and limitations of data and
methodology.

The methodology used to assess public health risk is outlined in Appendix L.
The risk calculation data tables are presented in Appendix M.

CONTAMINANT IDENTIFICATION

Seventy chemicals on the U.S. EPA's Target Compound List (TCL) and Target
Analyte List (TAL) were detected at the site. These chemicals are presented by
media of occurrence on Table K-l. There were 47 organic compounds and 23

K-2



Table K-1
COMPOUNDS DETECTED AT THE MOSS AMERICAN STTE

•URFACE MMURFACE OHOUNOWATER MURFACE
KM. KM. MOMENTS WELL* WATER

K&VCYUaC AROMATIC HYDROCARBONS

•MUoMMftnoww X X X X
X X X X

•m«o(b|«uowMIWM X X X X
•»ue(k|ftmn*»M X X X X

X X X X

» n t X X X
Mwic(l.l>«tf]pynM X X X
AMlupMfwn* X X X X

X X X X

AnMtrae*n( X X X X
•wmlg.h.qpwyKn* X X X
nuoranttMM X X X X
Fkiortn* X X X X X

a-MMtiykuphttiaJww X X X X X
Naptiihatent X X X X X
Ph»n«nthf.n. X X X X X

X X X X

PHTMALATES

W«e-E»iylMiyl)phttwlai« X X X

•utylbcnzylpliHMlaM X
DtolhylpMhalM* X

Omwtttylphtlutei* X X
Oi-n-bu1rt>hlh«l«W X X

Di-n-oeirlpfiih»l»» X X

•ENZENE/TOLUENE/XVLENE (BTX)
••nun* X X
Eittyfetrrorw X X X X

TekMn* X X X
Xytenn X X X

OTHER VOLATUS
,̂ ,,, , - If If Jfwyrvnv A A A

Cwben MuHM* X

KETONE8
Aetten* X X X

t-«uunon. X X
4-Mciliyt̂ .pwunon* X
tepheront X X

HALOOENATED A1XENES t ALKANE8
CMorotorm X X

1,1..Diclitoro*ltivit X

Page 1 ot 3



TabtoK-1
COMPCXINDS DETECTED AT THE MOSS AMERICAN SITE

SUBSURFACE «ROUNOV*kTER SURFACE
CHEMICAL 90*. tOU. SEDMGHTS WEUS WKTER

MMMMWrtiMtf* X X
TWMMoraMlwm X

1.1.1-TiMilanMhm X X

OIIS9SiMMftXATU COMPOUNDS

X X
X

X X

PMENOUC COMPOUNDS
&*-OkM«iylp»i*nel X

S4-CMMph*Ml X
N-WMM«iph*nyliniiM X
PwiMMorophwiel X

X

WOMWMC CHEMICALS
Aluminum X X X X X

X X X
X X X X

X X X X X
•wyWum X X X
Cadmium X X X

X X X X X
X X X X
X X X
X X X

cyv>i«« x x
Iran X X X X X
tMtf X X X X

X X X X X
X X X X X

X X X

X X X X

X X X X X

X X

X X X X X
TMfcim X

MMtfum X X X X

Zktc X X X X X

MMNSM4FUMNS

H âeMoieJtoln X X

NtptMfclorolutvi X
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Table K-1
COMPOUNDS DETECTED AT THE MOSS AMERICAN STTE

tUfftot •UMUflFACC •KXMDWKTO tUffMX.

x
X X
X
X

X

X
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inorganic chemicals. As discussed in Chapter 3, many of the organic chemicals
detected are constituents of creosote.

From this group of chemicals a subset of chemicals were identified as
contaminants of potential concern to be used in this risk assessment.
Contaminants of potential concern were selected in a two-step process. The first
step entailed identifying all chemicals that have either a tenacity factor (i.e.,
cancer potency factor or reference dose) issued by U.S. EPA or a state or
federal environmental media standard or criterion and were detected in an
environmental medium or location with which people or wildlife could have
contact. Thirty chemicals detected at the site met this selection criterion (see
Table K-2).

Since not all chemicals detected at the site have toxicity values or environmental \jl
standards, a second review step was performed to determine whether any other
chemicals should be included as contaminants of potential concern for the risk.
Factors considered in this review included toxicity information, frequency of
detection at the site, concentration detected, and environmental fate
considerations.

Seven poh/cyclic aromatic hydrocarbons (PAHs) were added as contaminants of
potential concern based on carcinogenicity concerns. They do not have
individual cancer potency factors, so they were evaluated using the cancer
potency factor of benzo[a]pyrene (see Table K-2). Chemicals that do not have
critical toxicity values but were included as contaminants of potential concern
include noncarcinogenic PAHs (e.g., anthracene, phenanthrene, and fluorene)
and dibenzofuran. These chemicals are major constituents of creosote. The
risks from exposure to these chemicals were not quantitatively estimated,
however, the significance of exposure to these chemicals is discussed under
"Toxicity Assessment".

Nine chlorinated dioxins and furans were selected as chemicals of potential
concern. Based on toxicity concerns of these chemicals, only
2,3,7,8-tetrachloridbenzo-p-dioxin (TCDD) has a cancer potency. The other
compounds were addressed using the dioxin equivalency approach outlined in
Chapter 3.

The remaining chemicals detected at this site were not included in this risk
assessment. Their exclusion, however, should not significantly alter the outcome
of the risk assessment. For example, the chemicals not included either have
relatively low toxicity, were detected in only one or two of the samples analyzed,
or were present at relatively low concentrations. Inorganic compounds were not
included if the detected concentrations did not exceed background soil
concentrations.
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Table K-2
Potential Contaminants of Concern and Criteria for Selection

Moss-American Site

Selected based
on critical Selected based on Selected based on

CHBIICAL toxfclty v a l u e s t a d c t t y concerns other factors

Acenaphthene d
Acenaphthytene d
Action* a
Anthracene d
Antimony a
Arsenic b
Barium a
Benzene b
Benzojajanthracene c
Benzofbjfluoranthene c
Benzofkjfluoranthene c
Benzo[g.h,i]perylene c
Benzo[a]pyrene a
Benzoic Acid a
Beryllium a
bis(2-Ethylhexyt)phtrialate a/b
2-Butanone a
Cadmium a/b
Chlorinated dioxlns and iurans f
Chloroform a/b
Chromium a/b
Chrysene d
Copper a
Creosote b e
Dibenz[a,h]anthracene c
Dibenzofuran d
1.1-Dichloroethane a/b
2,4-Dinitrophenol a
Ethylbenzene a
Fluoranthene d
Fluorene d
lndeno[l.2.3-cd]pyrene c
Lead
Manganese
Mercury
Methylene chloride art)
Naphthalene
Nickel
Phenanthrene d
Phenol
Pyrene d
Styrene
2.3.7.6-TCOD
Toluene
1,1,1-Trichloroethane
Vanadium
Xylenes
Zinc

a. Selected based on having a reference dose value.
b. Selected based on having a cancer potency value.
c. PAHs selected based on potential carcinogenicity.
d. Selected based on frequency of occurance and relative abundance.
e. Creosote selected because it Is the major source material.
f. Dioxins and furans selected based on toxtoity.



TOXICITY ASSESSMENT

HUMAN HEALTH EFFECTS

This section summarizes the tooticological effects associated with exposure of
people to the contaminants of concern and the dose-response relationships for
those chemicals.

Contaminant Classification

For the purpose of this risk assessment, human health effects were divided into
two broad categories-carcinogenic or noncarcinogenic. Consequently, human
health risks were evaluated in terms of carcinogenic and noncarcinogenic risks.
This division was based on the mechanism of action currently associated with
each category. Although the chemicals was divided into two categories, some
are associated with effects in both categories. The division was based on the
mechanism of action currently associated with each category.

Carcinogens are chemicals that cause or induce cancer. Carcinogenic effects
demonstrate a nonthreshold mechanism. In this approach, there is no level of
exposure (i.e., threshold) to a carcinogen that will not result in the possibility of
developing cancer. Chemicals causing noncarcinogenic effects (i.e., systemic
toxins) exhibit a level of exposure from above zero to some finite value that can
be tolerated by the organism without causing an observed health effect.

U.S. EPA has developed a carcinogen classification scheme (U.S. EPA 1986d)
using a weight-of-evidence approach to classify the likelihood of a chemical to be
a human carcinogen. Information considered in developing the classification
includes human studies of the association between cancer incidence and
exposure as well as long-term animal studies under controlled laboratory
conditions. Other supporting evidence considered includes short-term tests for
genotoxicity, metabolic and phannacokinetic properties, lexicological effects other
than cancer, structure-activity relationships, and physical/chemical properties of
the chemical.

Nineteen of the individual contaminants detected at the site and creosote as
mixture are classified as known (class A), probable (class Bl and B2), or
possible (class C) human carcinogens by the US. EPA Carcinogen Assessment
Group. Those chemicals and definitions of the EPA classifications are presented
on Table K-3.

Noncarcinogenic health effects include a variety of toxic effects on body systems
such as renal toxicity (toxicity to the kidney), teratogenicity (damage to the
developing fetus), and central nervous system disorders. It is believed that
organisms may have adaptive mechanisms that must be overcome before a toxic
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Table K-3
POTENTIAL CARCINOGENS

CHEMICAL

Arsenic
Benzene
Benzo(a]anthracene
Benzo|b]Nuoranthene
Benzo(k]fluoranthene
Benzo|a,h]anthracene
Benzo(a]pyrene
Beryllium
bis{2-Ethylhexyl)phthalate
Cadmium
Chloroform
Chromium (hexavatent)
Chrysene
Creosote
1.1-Dtehloroethane
IndenoJ! ,2.3-cdJpyrene
Methylene Chloride
Nickel
N-Nitrosodiphenylamlne
Tetrachloroethene

em%^w — rwvie»i «• w* mt-m **• • ej»

U.S. EPA Carcinogen Asse
Oassfflcation (a)

MGESTON

A
A

B2
B2
B2
62
B2
D

B2
D

62
D

B2
B1
C
C

B2
D

B2
B2

INHALATION

A
A

B2
62
B2
B2
B2
62
D

61
D
A

62
61
D
C

62
A
D

62

(a) U.S. EPA Carcinogen Assessment Group Classification
A: Human carcinogen - Sufficient evidnece from epidemioioglcal studies.
61: Probable human carcinogen - Limited evidence of carclnogenicity

to humans.
62: Probable human carcinogen • Sufficient evidence in animals and

Inadequate or no human evidence.
C: Possible human carcinogen - Limited evidence In animals and the

absence of human data.
D: Not Classified - Inadequate or no evidence to classify.



endpohit (effect) is manifested. The toricity of a chemical is assessed through a
review of toxic effects noted in short-term (acute) animal studies, long-term )
(chronic) animal studies, and epidemiological investigations. The
noncarcinogenic effects of the chemicals at the site are summarized below.

Traddty Profiles

Summary tcodcity profiles for selected contaminants are presented in Table K-4.
The chemicals listed in Table K-4 are representative of the contaminants of
potential concern for the site. The omission from Table K-4 of a chemical listed
on Table K-2 does not imply that the chemical is without toxic effects. The
profiles describe specific toxic effects associated with exposure to those
chemicals. Detailed profiles can be found in the lexicological literature.

Creosote ^

Creosote is the major material used at the Moss-American site. It is a complex
mixture of more than 200 compounds. Because of this, its properties and effeas
are summarized separately in this section.

Creosote is a heavy, flammable, oily liquid with a characteristic caustic burning
taste and sharp, smoky odor. PAHs comprise 75 percent of creosote, with
phenanthrene and anthracene being the major constituents (17.4 to 23 percent)
(Lorenz and Gjovik 1972). Other components include phenolic compounds, )
aromatic amines, and specifically dibenzofuran, naphthalene, and
methylnaphthalene.

Acute Effects. Acute exposure to creosote liquid or vapor may cause local
effects such as skin irritation and ulceration. Human fatalities have been \^
reported 14 to 16 hours after ingestion of 1 to 2 grams by children or 7 grams
by adults (Clayton and Clayton 1981). Systemic poisoning effects may include
salivation, vomiting, respiratory difficulties, headache, cyanosis, convulsions, and
cardiovascular failure. Dermal contact may produce burning, itching, skin
eruptions, and contact dermatitis (Sittig 1985).

Chronic Effects. Prolonged exposure to creosote may cause degeneration of
organ tissues. Results of organ damage indicate kidney inefficiency and
hemotytic anemia (Gosselin, et al. 1984). Creosote may also indirectly alter the
toxicity of other chemicals by induction of metabolizing enzymes of the liver and
lungs (IARC 1985).

Carcinogenicity. Creosote is listed as a class Bl carcinogen according to the
U.S. EPA 1986 classification scheme. It has been reported to cause skin
carcinomas in humans through chronic dermal exposure to the compounds in
industry (NCI 1985). It has been found to be carcinogenic to mice and
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Cheulcal Rente Twlclty Suanary*

Lead Rente Inorganic lead Intealcatlon In
hunans I* characterised by
encephalopathy, ebdoolMl peln.
heuotysls, liver danage, renal tubular
necrosis, eeitures,
respiratory arrest.

Table K-g »Fage ] of II
PROFILES or SELKTtl) CHDHCRLS

M6S-IWCP.ICJW SITE

(Uninlc Tonlcltt

Rente Inhalation eipomrei to very high
concent, r•*. ions C4WI CMISC

nltli.

Mercury fleA •• sjercfdtry
bronchitis and nervons ayatan effects.
Oral eipoanre can remit la abdominal
cranes, gastrointestinal effects,
•leerat Ion, shock, circulatory collapse,
and renal failure.

Nethylene chloride Rcta on the central nervous systen,
canning narcosis; affects the liver.
Fatalities have been assolclated with
•cute or pro!ousted wposur• •

Chronic low levels of npusuie to laad
can affect the hematomelette systen, the
nervous system, and the cardiovascular
systen. Lend Inhibits several key
eniymea Involved In home biosynthesis.
On* characteristic affect of chronic
lead Intoxication In anemia, by reduced
erythroeyte survival. In buxom, load
exposure has resulted In nervous system
Injury Including reduced hand-eye
coordination, reaction time, visual
motor performance, and nerve conduction
velocity. The developing child appears
especially sensitive to lead-Induced
nervous systen injury. Load can alas
affect the Immune system and produce
glnglval lead lines. Cpldenlologlcal
studies have Indicated that chronic lead
exposure may bo associated with
Increased blood pressure In hunans.
Exposure to load Is associated with
sterility, abortion, neonatal aortalIty,
and morbidity. Organoload cumpounds are
neurotonic.
Chronic msngantst poisoning results from
Inhalation of high concentrations of
manganese drat. Chronic mangmisi
poisoning Is characterised by
psychiatric sinptumi, such an
Irritability, difficulty In walking,
sptieb disturbances, and compulsive
behavior and by encemhalopathy and
progressive deterioration of the central
nervous systen. Chronic affects of
mainjansaa poisoning are similar to
Parklnaom's dlaeaae. Liver changes arc
also freguently aeon. Individuals with
an Iron deficiency may be more

tlble to chronic poisoning.
Oecnpallonal inpuonn to Inoroanlc
swrcvif csjn proAicc •••••civ osj
ayaton, Inclndlnf trenora, erethiaa),
Macwlar weakneaa, peraonallty chanaaa,
flnflwltla, and colored eye reflei.
In children, pink eye disease has been
reported after Inanatlon of nercnrena
caaponnda. txnoawre to oreanlc nmcnry
can canoe sensory and •lawal dla-
tnrbancea, ttnfllnf, pareathealae,
iinnhaii», tnnnel vision leading to
blindness, weakness In estrealtles and
prooreaalwa ataula, trincr, rorabral
atrophy, and denanerntlen of nervosi
visual, peripheral neuropathy, and
death.
In inlnals chronic nposwre can affect
the liver and kidney. Panana to liver
and central nervous systen following
lone-tern occupational avposnra has been
reported.

Cancer Potential
Lead aalta have none evidence
of carclnooanlclty In
anluala.

Other
Children are
especially sensitive
to low level effects.

la an essential
concentrations In water a
SO lie/I nay eihlblt
wndeslrable taste and
discoloration.

placenta. Toxlclty
depeMki on chenlcal
form. Hetalllc,
oroanlc, and Inoreanlc
conpownds can be
blotransfomed.

Carol
anlnals.

In laboratory Hotaoenlc In sons
bacterial tests.



Chenlcal

Naphthalene

Iteute Tonlcitv

Inhalation Of V«per My COine eye
Irritation, beadacbs, md confMlon.
Ingestloo Mr cww abdMlnal pain,
Musea and vonlttlng. Skin and/or eye
contact M)r iMd to systevtc effect*
we* •* bladder Irritation, kidney
effect! and bcealetlc effect* men a*
anenla, decreased hemoglobin. In
anlMt studies, naphthalene ua* observed
to produce broncklolar necral* In rat*.

Table R-4 (Page 4 of SI
pmrius or setectro CHMIOU

KSS-WKRICM) SITC

Chronic TsalcUy

Occuranee: of cataract* MM naphthalene
vapor Mid dust expomre has bean
observed In buniiii. Bubchroale M!M!
atudlM bn* shoMthat oral doses of

Potential Other

t ration of tb* retlM. Denatla
ba* alao boo* reported In writers that
nave repMtod *kln exposure. Two
studies bavo reported hswlytlc omola
In Infants born to "others esposed to
napbthalene during prtamncr.

naphtnaloM I* carcinogenic,
naphthalene la coMonly toum
In coal tar and
epIdMloloetcal statics nave
sbowi CMI tar to be
carcinogenic. Tba role of
naphthalene alone could not

Ante sspBMi* to
Urge doaes aay caM*
hsMlytlc effects
Idestractlm of red
Mood col Is.. This
effect Is wst
pronounced In
Individual* *lth a
hereditary deflcl*ncy
of qloraw-e-phosplwt*
dthydrogenase.

Corrosive to tlsoaei
and blindness My remit fro* direct eye
contact) skin contact aay prodace
vhltcnlng of skin, burn, or systMlc
polswlng. Pnleness, uvakne**,
netting, headaches, cyanosis, kidney

and death My occur.
Polycycllc aroaatlc ftcat* toxlclty by oral and denal dose*

appears lo> ohen oAilnlstered to lob
anlnals.

2,],T,l-Tetracblondlbemo-
p-dlonln (TCDOI

1,],T,I-TCDO Is the MSt to>lc knovn
synthetic chMlcal, bMcd on U>M stud-
ios. The oral WO In guinea pigs Is
0.« to 2 »g/kg and in alee I* M4 wg/kg.
n single dose of 0.1 to JOB wg/kg can
pioduca tonic effects in rats, guinea
pigs, chicken*, and nice. Tonic effect*
Include liver dMeae fhlstopathologlc
change, jaundice. Increased liver
•rights), thyvic atrophy, gastric hem-
orrhage, testlcular degeneration, wight
loss, perlcsrdlal odMa (chlckcM), and
kidney and hsMtologlcal effects.
PJuaans *«pOMd to TCDO by Industrial
accidents reported MUSOS, vonltlng,
hvadaebes, fatigue, iMscular aches and
Joint palM, peripheral nmropathy, loss
of libido, and Irritation of eyes, res-
piratory tract, and sklni skin reactions
usuiiled a chMlcal bun, follotted by
chlorocM (M often persistent, disfig-
uring skin dlsesM »lth blackhead*,
cysts, and pustules, usMlly on face and
sbMldcrsli sons syaptuM persisted for
years after eiposure.

Chronic phenol polaonlng Is rsr*» It
inducss vonltlng, difficulty sralloolng,
diarrhea, lack of appetite, headaches,
fainting, dlsilness, and neural
disturbances. Liver and kidney daaage

Phenol nay promote the
effects of certain
carcln

to TCDO
sired kidney

enjmoure to high esncmtntioM of
•oncarclMgsnlc PMs nay result in

proliferating tissues such as Intestinal
cplthellM, bone Mrro* lymbold organ*,
and toates. Chronic denstltls and
hyperkeratosls My also remit fra
repeated *kln esposure. Csrclnogenlc
PMIs can proouce iHMinoauppresslve
effects In MMM.

Toslc effects fro* chronic
slallar to thow fron acute
In laboratory MlMls.
atrophy, liver

•OMI alteratloM,
attend llpld MtabellM,
and Irrltabllltyi liver I* • particu-
larly MMltlve target organ, with de-
generation, necrosis, and InflaMatory
changes dMMstratedi MM studies of
•Ice attributed nortallty to avyloldo-
sls, Mtsnalve disposition of protelna-
CCOM Mterlal In kidney. TCBO is fete-
ton Ic and teratogenlc In Moratory anl-
•als and adieissly affects reproduction.

> to TCDD sum ally have
to Mltlple chMlcalsi skin

dioceses, including cbloracM and por-
pbyrta cutanoM tarda IphotosoMltlve
•kin disease), liver Inpalmnt, and
peripheral nerve dsooge have been

to

PM* am ooMtltMnt* of
coal tar Midi I* classified
M a level M probable
carcinogen bf CM and level
knoM carclnofon by UK.
StoMcb tMors CM rewlt
froo InoMtlon and lung
cancer froo Inhalation

•Ma Inclvdet
oUloatkr

Might loss, tbyalc
... daMge, lepelnd f

function, boMtologleal effects.

Incidence of ski* csnctr has
been noted from direct
prolonged skin contact.
In MlMls, ant espoMre to
TCDD prodacad Mllgnant
tMor* In noltlple BIBMS,
Inclodlnf liver, thyroid,
adrenal*, long, kidney,
testes, nasal structures, ear
dact, and sklni levkMla MS
d*s iinitrated in BOM studies.
Nooo* ski* stsdlM bave Indi-
cated tbat TCBO Is a coMlete
carcinogen, oblle otner
stvdles SMMSt tbat TCDO Is
a pronoter, particular* In
liver. Soft tlime sarcoons
bsve been feMd In writers
occepetlenallv aspuaed to
TOO and other cbMlcals,

ally trlcblorophenol or
elds.

bMtoikjflnoranth
benio|a)pyrene,
Lbiywns,
dlbeno|a,h|antb
lndeM(l,2.}-cd|pynm.

bacterial test* and a
stady of chro»oaen*l
breaks In rsts are
•wag then* Indicating
tbat TCW la Mta-
genici Mny other
teats have bom nega
tlv*. TOO can accn-
Mlate In fat and
•Ilk. It alters
Miys» activity and
My affect •etabollM
of other dmlcals.
TCBO I* a contanlnant
that con b* produced
In the Mnafactnre of
chlorophanol*.

Orange containing TCDO reported i
of eitrMltle*. skin rash and Irrita-
tion, liver dyafanctlm, wakness,
decreased an drive, and psychological
effect*.
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mutagenic to mice and rats after it was first metabolized by the organism (Bos,
et aL 1987). The lack of oral and inhalation exposure data make it difficult to
determine toxicity in humans from these routes. Total creosote concentrations
were not determined, but the following are some of the major constituents
detected at the site that contribute to the toxicity of creosote.

PAHs are major constituents of creosote. Some PAHs are carcinogenic, such as
benzo[a]anthracene and benzo[a]pyrene and have been related to the
carcinogenic characteristics of creosote (U.S. EPA 1987). Studies have
documented that PAHs induce tumors of the skin, lung, and other epithelial
tissues and have been summarized by the EPA (1980a).

NoDcardnogenic Components. Noncarcinogenic PAHs such as phenanthrene,
anthracene, and fluorene are also found in creosote. Fluoranthene, like most
other noncarcinogenic PAHs, has a relatively low LD^ of 2 g/kg (oral) and
32 g/kg (dermal). However, application of fJuoranthene to mouse skin
previously exposed to a carcinogenic PAH (e.g., benzo[a]pyrene) has greatly
enhanced the carcinogenic effects (VS. EPA 1980b). No reference dose values
have been determined for noncarcinogenic PAHs. Exposure to high
concentrations of PAHs may produce noncarcinogenic effects including
widespread tissue damage to proliferating tissues such as skin, intestinal
epithelium, and tymphoid organs.

Phenol is also a constituent of creosote. Although present in low concentrations,
phenol and phenolic.derivations of tar acids have been related to the acute
toxicity of creosote (Gosselin, et al. 1984). Phenol itself is known to cause
severe skin burns upon dermal contact and is rapidly absorbed through the skin.
Systemic effects may result from this absorption or other routes of acute
exposure and include paleness, weakness, stomach disturbances, shock and
possibly death. Phenol has been shown to increase the carcinogenic effects of
PAHs and other carcinogens when applied simultaneously to the skin of a mouse
(Oasarett and Doull 1986). The chemical skin burns and systemic effects that
were reported in children cleaning up the Little Menomonee River may have
been caused by the phenolic compounds in creosote.

Dose-Response Relationships

Toxicity is dependent upon the dose or concentration of the substance (i.e., the
dose-response relationship). Critical toxicity values are a quantitative expression
of the dose-response relationship for a chemical. Critical toxicity values take the
form of reference doses and cancer potency factors, both of which are specific
to exposure routes.

Two primary sources of toxicity values were used. The primary source is the
VS. EPA's Integrated Risk Information System (IRIS) database
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(VS. EPA, 1989b). IRIS is the VS. EPA's repository of agencywide verified
toricity values. If a toxicity value was not available through IRIS, then the
Quarterly Update of the Health Effects Assessment Summary Table (HEAST)
issued by the EPA's Office of Research and Development (U.S. EPA 1989g) was
consulted. Cancer potency factors for arsenic and benzo[a]pyrene were taken
from other VS. EPA sources (US. EPA 1988b and VS. EPA 1980a).

Reference Dose. The toxicity value describing the dose-response relationship for
noncarcinogenic effects is the reference dose (RfD). The VS. EPA RfD Work
Group (VS. EPA 1989b) defines RfDs as follows:

In general, the RfD is an estimate (with uncertainty spanning
perhaps an order of magnitude) of a daily exposure to the human
population (including sensitive subgroups) that is likely to be
without an appreciable risk of deleterious effects during a lifetime.
The RfD is generally expressed in units of milligram per kilogram
of body weight per day (mg/kg/day).

The RfDs used in this assessment are presented in Table K-5. This assessment
uses the term RfD to describe all of the toxicity values for noncarcinogenic
effects. Some of the RfDs listed in the HEAST update have also not yet
undergone the agencywide verification process that values in IRIS have.

RfDs for some inorganic compounds are for specific forms (e.g., hexavalent and
trivalent chromium). The TAL analyses do not, however, report concentrations
of specific forms, but rather give results in terms of "total" inorganic chemical.
In such situations, it was assumed that unless otherwise known, the most toxic
form is present and its RfD used.

Cancer Potency Factor. The dose-response relationship for carcinogens is
expressed as a carcinogenic potency factor or slope factor. Carcinogenic potency
factors are presented in units of the inverse of milligrams of chemical per
kilogram of body weight per day. The potency factors used in this assessment
are summarized on Table K-5.

The data used for estimating the dose-response relationship are taken from
lifetime animal studies or human occupational or epidemiological studies where
excess cancer risk has been associated with exposure to the chemical. In animal
studies, it is assumed that if a carcinogenic response occurs at the dose levels
used in the study, then a response will occur at all lower doses. For practical
reasons, low levels of risk cannot be measured directly, either by animal
experiments or epidemiologic studies (U.S. EPA 1984a). Use of cancer potency
factors inherently assumes that cancer risk is probalistic and any degree of
exposure leads to some degree of risk.
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f̂ aa^M^Utad tf̂ aM r̂faMa t̂tMft Jhâ K^̂ Aâ MMfk fkwaWM t̂ B^A f̂ WM^aMb*« f̂aMi An~rfiMf̂ BMlft IVMM*̂ al Î MlA •MlArJlJM'lV
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The approach used by the U.S. EPA to estimate the carcinogenic potency factor
from animal studies or human data assumes a dose-response relationship with no
threshold. There is uncertainly and conservatism built into the EPA's risk
extrapolation approach. EPA has stated that cancer risks estimated by this
method produce estimates that provide a rough but plausible upper limit of risk;
that is, it is not likely that the true risk would be much more than the estimated
risk, but it could be considerably tower (US. EPA 1985d).

Benzo[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene,
benzo[g,hj]pery]ene, chrysene, dibenzo[a,h]anthracene, and
mdeno[1^3,c,d]pyrene are carcinogenic PAHs that do not have cancer potency
factors. Guidance from the U.S. EPA has been to apply the cancer potency
factor of benzo[a]pyrene for those chemicals (U.S. EPA 1980a, 1984b). This
assessment follows that guidance. \^

ENVIRONMENTAL EFFECTS

PAHs are the primary chemicals detected at the Moss-American site that may
pose an environmental concern. There are, however, no promulgated criteria or
standards for PAHs for the protection of sensitive species of aquatic organisms
or wildlife. A major review of the environmental effects of PAHs on wildlife
and plants was conducted by Eisler (1987). The information presented in the
following sections is derived primarily from that review.

Tooricity to Aquatic Organisms

Early indications of carcinogenicity and toxicity to animals and the common
occurrence of PAH in petroleum, creosote, and combustion products has
resulted in numerous studies of effects of mixtures and pure compounds of PAH
on aquatic organisms. Much of the recent literature on toxicity of PAH has
been reviewed by Eisler (1987). Toxic effects of the PAH compounds vary
widely among compounds and among groups of aquatic organisms, but some
generalizations can be derived from the studies reviewed by Eisler.

The impacts of PAH include examples of lethality from acute (short-term) and
chronic (long-term) exposures to concentrations ranging form 30 to 150,000 pg/1
of various compounds. Some compounds are extremely variable in toxicity to
different animals. For example, the acute toxicity of naphthalene ranges from
920 to 150,000 pg/1 while the single value reported for chronic toxicity was
50 pg/1 (Eisler 1987, Table 5). However, reported acute toxicity values for other
PAH compounds range from 250 to 5,800 pg/1.

Acute toxicities are generally well above concentrations found in water of
environmental settings (Neff 1979) or even above the solubility of some
compounds. However, concentrations of PAH in interstitial water (pore water)
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in sediment containing high concentrations of PAH may approach or exceed
toxic concentrations. For example, Socha and Carpenter (1987) found
concentrations of 110 yg/1 phenanthrene and 52 pg/1 fluoranthcne in pore water
of heavily contaminated marine sediment (free creosote present). Those
concentrations are up to 10 times higher than acutely toxic concentrations
reported by Eisler (1987, Table 5), and above concentrations of fhioranthene
that are toxic at chronic exposures (U.S. EPA 1986).

Lower concentrations of PAH can adversely affect behavior of aquatic animals.
Reduced predatory ability of bluegill sunfish has been reported at 62 pg/1 of
fluorene (Boyle, et al. 1984; 1985; Finger, et al. 1985). Feeding by marine
copepods was reduced at concentrations of naphthalene of 1,000 pg/1, while
50 vg/1 was toxic over 10 days to 30 percent of the copepods (Berdugo,
et al. 1977). Socha and Carpenter (1987) found concentrations of several PAHs
up to 0.5 to 1.0 pg/1 in pore water of creosote-contaminated marine sediment.

Paniculate material in sediment that is ingested by aquatic animals can be an
important means of exposure. Landrum and Scavia (1983) found that
sediment-associated anthracene contributed about 77 percent of the body burden
of a freshwater amphipod, Hyallela azteca. Lesser contributions from sediment
sources (9 to 53 percent) were found for other amphipods (Landrum,
et al. 1984).

PAHs that are carcinogenic to mammals are generally also carcinogenic to fish
(Eisler 1987 and references therein). The mechanism of carcinogenesis appears
to be similar in fish to that in mammals, in that some intermediate products of
biodegradation in the liver are the actual carcinogens. Many aquatic
invertebrates lack the enzyme systems for degrading PAH and appear to be at
lower risk of cancer, but tend to bioconcentrate PAH to a greater extent. High
incidences of tumors, particularly of the liver and skin, have been observed in
several populations of marine and freshwater fish that live in close proximity to
PAH contaminated sediment. One population of marine fish with a high
incidence of PAH-induced tumors was also found to experience reduced ovarian
development (Johnson, et al. 1988), an effect that could reduce reproduction.

In many cases, aquatic organisms from PAH-contaminated environments have a
higher incidence of tumors and hyperplastic diseases than those from
nonpolluted environments. Carcinogenic PAHs have not been unequivocally
identified as the causative agent for an increased incidence of cancer in any
natural population of aquatic organisms, according to Neff (1982). However, a
growing body of evidence, mostly circumstantial, links PAHs to cancer in fish
populations, especially bottom dwelling fish from areas with sediments heavily
contaminated with PAHs (Baumann and Lech, in press).
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Terrestrial Plants

Biological effects of PAHs on terrestrial vegetation have been reviewed by
US. EPA (1980a), Lee and Grant (1981), Wang and Meresz (1982), Edwards
(1983), and Sims and Overcash (1983). In general, these authors agreed on
several points:

• Plants and vegetables can absorb PAHs from soils through their
roots, and translocate them to other plant parts such as developing
shoots. Lower molecular weight PAHs were absorbed by plants
more readity than higher molecular weight PAHs.

• Aboveground parts of a vegetable, especially the outer shell or
skin, contained more PAHs than underground parts. This was
attributed to airborne deposition and subsequent adherence to the
plant.

• PAH-induced phytotoxic effects were rare although the database
for this subject is small.

• Most higher plants can catabolize benzo[a]pyrene and possibly
other PAHs, but metabolic pathways are not clearly defined.

• The biomagnification potential of vegetation in terrestrial and
aquatic food chains has not been determined.

Wildlife

Limited data were available on biological effects on reptiles and amphibians.
Although some studies indicated the potential for carcinogenic effects from
exposure to PAHs, amphibians are more resistant to PAH carcinogenics than
mammals (Eisler 1987).

Eisler only found two articles on PAHs and avian wildlife, and both concerned
mallards. One study showed no signs of mortality or visible signs of toxicity
during exposure, although increased liver weight and blood flow to the liver were
observed in mallards fed diets containing 4,000 mg/kg PAHs/kg (mostly
naphthalenes, naphthenes, and phenanthrene) for 7 months. A second study
measured embryo toxicity of various PAHs applied externally to the surface of
mallard eggs.

Numerous PAH compounds are distinct in their ability to produce tumors in skin
and in most epithelial tissues of almost all animal species tested. Malignancies
were often induced by acute exposures to microgram qualities.
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Acute and chronic exposure to various carcinogenic PAHs have resulted in
destruction of hematopoietic and h/mphoid tissues, ovotoxicity, antispermatogenic
effects, adrenal necrosis, change in the intestinal and respiratory epithelina, and
other effects. For the most part, however, tissue damage occurs at dose levels
that would also be expected to induce carcinomas. There is a scarcity of data
available on the lexicological properties of PAHs which are not demonstrabty
carcinogenic to mammals.

Unsubstituted aromatic PAHs with less than four condensed rings have not
shown tumorigenic activity. Many but not all 4-, 5-, and 6-ring PAH compounds
are carcinogenic. Only a few unsubstituted hydrocarbons with seven rings or
greater are tumorigenic or carcinogenic.

EXPOSURE ASSESSMENT

This section identifies the means by which people or terrestrial and aquatic
wildlife can come into contact with chemicals from the site. It addresses
exposures under current site conditions and exposures that may result from
potential use of the site and surrounding area in the future. This section also
identifies the potential magnitude, frequency, and duration of exposures, and the
routes by which the receptors may be exposed.

EXPOSURE PATHWAY ANALYSIS

An exposure pathway is the means by which a contaminant moves from a source
to a receptor. A complete exposure pathway has five elements (Figure K-l):

• A contaminant source
• A mechanism for contaminant release
• An environmental transport medium
• An exposure point (receptor location)
• A feasible route of exposure

Exposure may occur when contaminants migrate from the site to an exposure
point (i.e., a location where receptors can come into contact with contaminants)
or when a receptor comes into direct contact with waste or contaminated media
at the site. An exposure pathway is complete (i.e., there is exposure) if there is
a way for the receptor to take in contaminants through ingestion, inhalation, or
dermal absorption of contaminated media or waste.

Sources

The existing sources of contamination at the site are identified in Chapter 2.
They include the surface soil and subsurface soil in the process area, the treated
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tie storage area, the northeast landfill, and the southwest landfill. The sediments
in the Little Menomonee River are also considered a source. )

Factors Influencing Release and Transport

The behavior of the chemicals at the Moss-American site are influenced by
physical and chemical conditions at the site and in the surrounding area. Their
form, transport, and fate depend upon such factors as pH, temperature, soil
moisture, oxidation-reduction potential, physiochemical properties of the surface
and subsurface strata, water chemistry, and the macro and micro-organisms
present Table K-6 lists some of the important physical and chemical properties
of the major chemical groups.

Release and Transport Mechanisms ,

Potential mechanisms for contaminant release and migration at the
Moss-American site are:

• Release of contaminants to the atmosphere by volatilization or
erosion and transport by the wind

• Leaching of contaminants into the groundwater and subsequent
discharge to the Little Menomonee River

• Surface runoff of contaminants from the site into the Little
Menomonee River

• Nonaqueous phase liquid transport

• Release of contaminants from the sediments of the Little
Menomonee River and the movement of sediments

Releases to the Air. Contaminants in surface soils could be released from the
site by erosion (wind or mechanical) or volatilization. Contaminants that tend to
be bound to soil (i.e., have high KOC values or low solubility) would be released
to the air by erosion. This would include PAHs and inorganic chemicals. These
contaminants are found in both portions of the site.

The site east of the river contains the area where creosote wastes were
landfilled. There is no vegetative cover over this area, and it is possible for dust
to be released both by the wind and mechanical resuspension. A path used by
children riding dirt bikes run through by this area.

Most of the site west of the river contains some son of cover that would limit
dust release. The site has portions that are vegetated, covered with wet areas,
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Table K-6
PHYSICAL AND CBHICAL PROPERTIES or SELECTED CHEMICALS OP CONCERN

Chemical

Polycyclle Aromatic Hydrocarbone (PAHa)

Bencota]anthracene*
Benio(a|pyrene*
Bencojbjflooranthene*
Benso|k|fluorantbene*
chryeene*
Diben*o|a,h|anthraeene*
Indenol 1,2,3-cd)pyrene*
Rapbthalene
Phenanthrene

Bentene/Toloene/Xylene (BTX)

Benzene
Ethylbencene
Toluene
Xylene

Inorganica

CadMlM
Lead
Zinc
Araenic
Mercury

Molecular*
Weight
(g/«ole)

228
252
252
252
228
278
276
128
178

78
106
92
106

112
207
65
75

201

Vapor*
Preaeure
Qaa/Hg)

10"'
io-J
IO"Jio-9

1 fl-
IC
10
-2
-4

95.2
7.0
28.7
10.0

Negligible
Negligible
Negligible
Negligible
Negligible

Solubility*
In Water

(•g/1 f 25°C)

5.7
3.8
1.4
4.3
1.8
5.0
5.3

3'
1

10"'
10-3
io-z
ID'3
10-3
10"*
10-*

k.O
.0

1.75 it
1.52 X
5.35 X
1.98 X

10-3
io-2
-2
,-2

Variee1
Varlea1
Varlea1
Varlea1
Varlea1

Henry'a Law*
Conatant

(atM-ar)/awle)

5.60
6.04
6.06
6.06
5.61
6.80
6.50
3.37
4.46

2.12
3.15
2.69
3.26

1,380,000
676,083"
550,000
550,000
200,000

3,300,000
1,600,000

1,300
14,000

1.16 X 10-
1.55 X 10-
1.19
3.94
1.05
7.33
6.86
2.40
1.59

io-
io-
io-
lO'8
10
lo-J
10-*

83
1,100
300
240

5.59 x
6.43 X
6.37 X
7.04 x

-3
-3

Specific
Gravity
(at 20°C)

1.27
1.35

1.27
1.28

1.15

0.88
0.87
0.87
0.86

11.30
6.90 - 7.20
3.25 - 3.50

5.70
13.55

•U.S. CPA Treatabllity Manual, 1980. V.R.O., 1978.
''Log R^ • Log of Oetonal-water partition coefficient.
j*oc " OrMBlc carbon partition coefficient.
•Lyaian, 1982.
fVerachueren, 1983.
"Calculated ualng regreaeio* forawlai Log K^. • l.Oi Log K^ - 0.21.
^Solubility of inorganic* la highly dependent on valance atate and ionic atrength of eolation.

^Carcinogenic PAHa.
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covered with gravel, paved, or crusted with tar, because of these factors, so the
wind-driven release of dust and gravel is not unlikely. There is some potential
for release of dusts, especially when soil condition are dry, if dirt bikes are
ridden across exposed areas.

Volatile organic compounds (such as benzene, ethylbenzene, toluene, and xylene)
were detected in the subsurface soil. Chemical and physical properties of die
volatile compounds include relatively high vapor pressures, Henry's law constants,
and solubility in water and relatively low octanol-water and organic carbon
partition coefficients. These chemicals could be released through volatilization
and diffusion up through the soil or volatilization if site soils were excavated.
The amount of volatile compounds released from undisturbed soil is expected to
be low because the average concentration of these chemicals in the subsurface
soil is low. For example the average concentration in the east landfill and
western site are respectively, benzene-not detected and 4 pg/kg;
ethyIbenzene-29 pg/kg and 6 pg/kg; toluene-120 pg/kg and 41 pg/kg; and xylene
53 pg/kg and 5 pg/kg.

The semivolatile compounds such as PAHs are present in the subsurface soil at
much higher concentrations than volatile compounds such as benzene. These
chemicals, however, have relatively low vapor pressure, Henry's law constants,
solubilities in water and relatively high octanol-water and organic carbon
partition coefficient. Therefore, their potential to be released to the ambient
area is limited.

To evaluate the potential for volatization from the western portion of the site,
volatilization was modeled using a simple model based on Farmer and Shen
(US. EPA 1988a). The methodology is described in Appendix L. It produces
estimates of volatile emissions that are conservative for most conditions.

It was assumed that the source area was 100,000 m1. The average contaminant
concentration to a depth of 10 feet was used to describe the source term.
Ambient air concentrations for both onsite and at a distance of 300 meters were
estimated. (See Table L-l, Appendix L).

The highest onsite air concentration of a volatile compound was benzene at
3 x 10"* mg/m3. The onsite air concentration of total carcinogenic PAHs was
estimated at 4 x 10~10 mg/m3. The air concentrations 300 meters from the site
are estimated to be 100 times less than the onsite concentrations. These levels
suggest that volatilization to a minor contaminant release mechanism for this
site.

Releases to Groundwater. Contaminants could also be transported from onsite
soils through leaching to the groundwater. Inorganic chemicals and organic
compounds could enter the groundwater as water infiltrates are the percolates
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through contaminated soils. Once contaminants have entered the groundwater,
one primary potential migration pathway exists. Groundwater could recharge the
Little Menomonee River in the area adjacent to the site. Contaminants that
migrate along this pathway could volatilize, precipitate, or sorb onto sediment.
Another potential migration pathway could be the recharge of underlying
aquifers by contaminated groundwater.

PAHs have a high molecular weight, an extremely low vapor pressure, low
Henry's law constant, low solubility in water, and very high octanol-water and
organic carbon partition coefficients. In general, these properties make PAH
compounds relatively immobile and quite persistent in the environment PAHs
would therefore be expected to leach slowly from soils at the site because of
their high affinity for sorption in most soils. Although the rate is expected to be
extremely slow relative to other compounds detected at the site, PAHs could
migrate once introduced into the groundwater at the site.

Benzene, toluene, xylene and other VOCs exhibit relatively high mobility and
low persistence in the environment because their chemical and physical
properties allow them to leach easily from contaminated soils and waste. Under
existing site conditions, these compounds could leach from soils into the
groundwater.

Releases to the Little Menomonee River. Contaminants can be released to the
river by the discharge of shallow groundwater and surface runoff to the river.
Contaminants may also discharge by nonaqueous phase liquid transport along
the former ditch.

As discussed previously, contaminants can leach to the groundwater. The
primary pathway for current releases from the site is groundwater. This pathway
appears to be responsible for much of the current contaminant movement to the
Little Menomonee River for both the soluble and free product phase. The
shallow groundwater beneath the site is believed to move toward the river.

Contaminant velocities were estimated for the recent alluvium and weathered till
at the site. The estimates were intended to quantify the relative mobility of the
compounds of concern in groundwater. Retarded velocities were calculated
using the log average hydraulic conductivities and the average hydraulic gradient
of the site. Specific calculations are provided in Appendix I.

Table K-7 summarizes the retardation coefficients calculated for each compound
and the retarded velocities of compounds along four distinct flow paths at the
site (see Appendix J for the development of these values). Retarded velocities
for PAH range from 7.0 x 10~* to 1.25 ftfyr and for BTX compounds from
5.25 x 10'1 to 1.67 h/yr in the recent alluvium and weathered Oak Creek till.
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Table K-7
RETARDED VELOCITIES*

Compound V0 - 4.71 ft/yr V - 10.00 ft/yr V - 4.20 ft/yr V - 7.63 ft/yr

PAHa

Benzo(a)anthracene 2440
Benzo(a]pyrene 1200
Benzo(b)fluoranthene 976
Benzo(k]fluoranthene 976
Chryaene 359
Dibenzo[a,h)anthracene 5827
Indeno(l,2,3-cd)pyrene 2828
Naphthalene 8
Phenathrene 31

BTXe

Benzene 6
Ethylbenzene 8
Toluene 6
Xylene 6

0.0019 ft/yr
0.0039
0.0048
0.0048
0.0131
0.0008
0.0017
0.5888
0.1519

0.7850
0.5888
0.7850
0.7850

0.0041 ft/yr 0.0017 ft/yr
0.0083 0.0035
0.0103 0.0043
0.0103 0.0043
0.0279 0.0117
0.0017 0.0007
0.0035 0.0015
1.2500 0.5250
0.3226 0.1355

1.6667 0.7000
1.2500 0.5250
1.6667 0.7000
1.6667 0.7000

0.0031 ft/yr
0.0064
0.0078
0.0078
0.0213
0.0013
0.0027
0.9538
0.2461

1.2717
0.9538
1.2717
1.2717

aSee Appendix J for the development of theae valuea
bRD - Contaminant retardation coefficient
CV » Average linear velocity
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The velocity calculations indicate that the migration of contaminants in
groundwater is very slow (7.0 x 10"* ft/yr to 1.67 ftfyr). These estimates tend to
support the observation of limited contamination found in groundwater at the
site, with the exception of the free product found in monitoring wells MW-04S
and MW-08S. The small amounts of contamination found in the solution of 5 of
the 24 monitoring wells at the site were PAH compounds. These PAH
compounds go into solution sparingly and migrate at very slow rates, which may
be why they have not been detected in the Little Menomonee River.

Contamination was not observed in groundwater sampled from the intermediate
and deep monitoring wells, indicating that migration of contaminants to the
underlying bedrock aquifer has not occurred. The lack of contamination in
groundwater at the site can also be partially explained by the physical properties
associated with the PAH compounds (i.e., low solubility, low Henry's law
constants, and high organic carbon partition coefficients).

Free product (primarily PAHs) was detected in monitoring well MW-8S, which is
installed near the Little Menomonee River and the ditch formerly used to
discharge wastewater into the river. During field work, free product was
observed being emitted to the river from the area where the outfall of the
settling ponds previously existed. It appears that the filled ditch and surrounding
soils may act as a potential conduit for migration of free product from the site
to the Little Menomonee River.

Contaminants at the site migrate in solution and as free product. The flux of
contaminants entering the Little Menomonee River from groundwater in either
phase cannot be quantified based on existing data.

Runoff is the other potential source of continued releases of contaminants to the
river. Runoff from the site could cany contaminants to the river, either in
dissolved form or sorbed on soil. The potential for this transport mechanism is
low because of the relatively flat grade across the site and the vegetative cover
that helps inhibit erosion.

BTXs could also be dissolved and transported to surface water by surface runoff.
Under existing site conditions, the BTX compounds could leach from the soils
into the groundwater or be transported to surface waters by runoff. Once in the
surface water and exposed to aerobic and sunlit conditions, the compounds may
be volatilized or oxidized and dispersed. BTXs bound to river sediments will be
slowly released to surface waters.

Release and Transport from Sediments. Once contaminants have been
transported to the Little Menomonee River sediments, several potential
contaminant migration pathways exist. Contaminants in these sediments could
dissolve, re-enter solution, and volatilize or migrate intact with scoured or
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suspended sediment when streamflow is high. In this manner, contaminants
could eventually be transported downstream to the Menomonee River. Based
on the interpretation of site investigation results, this seems to have occurred.

Sediment contamination in the Little Menomonee River is best characterized by
its erratic distribution. Based on field observations, the relatively insoluble
PAHs sorbed to river sediments seem to be carried along the stream bottom
and eventually to collect in sedimentation areas with low stream velocities. The
interpretation of the analyses of onsite and downstream samples leads to the
conclusion that some relatively insoluble PAHs partition into bottom sediments,
while more soluble and volatile compounds such as naphthalene occur in the
bottom sediments at a relatively lower concentration range.

Potential Exposure Pathways

Based on the analysis of potential contaminant migration and a review of the
site setting, potential exposure pathways for the Moss-American site under
current land use and potential future land use were identified and evaluated for
their potential feasibility. The potential exposure pathways evaluated are
illustrated in Figure K-2. The analyses of the pathways are summarized in
Table K-8. The following exposure pathways were evaluated as the most
feasible exposure pathways for the site:

• Exposure of recreational users (especially children) by direct
contact of contaminated sediments in the Little Menomonee River

• Exposure of aquatic organisms and wildlife through direct contact
of contaminated sediments in the Little Menomonee River

• Exposure of wildlife through consumption of aquatic organisms
from the Little Menomonee River

• Exposure of site visitors under current conditions from the release
of contaminants in the surface to the air by erosion

• Exposure of site visitors under current conditions by direct contact
with contaminated surface soil

• Exposure of construction workers or future site users by direct
contact with subsurface material exposed by site development

The following sections discuss the exposure pathways in greater detail.
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EXPOSURE PATHWAYS-LITTLE MENOMONEE RIVER

The 5-mile segment of the Little Menomonee River that extends from the site
to the river's confluence with the Menomonee River is considered a primary
environmental corridor. The land bordering the river is owned by the
Milwaukee County Park District, and although most of the land is not formally a
park, it is heavily used as a park area (Sullivan 1989). Figure K-3 illustrates the
general land use of the area surrounding the Little Menomonee River and the
Moss-American site. Surrounding the river are numerous residential subdivisions
and a school

A bike trail runs along the river corridor from Good Hope Road to the
confluence of the river with the Menomonee River. The river corridor is heavily
used by joggers, hikers, picnickers, and bird and wildlife watchers.

The river is not generally used for swimming because of its shallow depths and
channelization, but it is possible for children to swim in the river
(SEWRPC 1976). During the RI investigation a rope swing over the river was
observed, indicating the use of the river for recreation and possibly swimming.
Undeveloped portions of the river corridor could be developed into formal park
facilities that could be used by more people than currently use it. The bike
trails are to be extended to Appleton Avenue and Silver Spring Drive within the
year (Sullivan 1989). The Southeastern Wisconsin Regional Planning
Commission (SEWRPC) concluded that the potential for development of these
areas as children's swimming sites is great because of the good access to the
river.

Potential Human Exposures-Sediment

People engaging in activities such as hiking and swimming in or near the river
could have contact with contaminated sediments. This contact could result in
exposure through ingestion of sediment, dermal absorption of contaminants in
the sediment, or inhalation of contaminants in the sediment.

The river level declines in some seasons, resulting in areas of dry, exposed
sediments or sediments with shallow depth of water covering them. Children
and adults who use the bike trails and park facility, as well as students walking
home from school, may come in contact with the sediments. In 1971 high
school students participating in a cleanup project developed chemical burns on
their arms and legs after direct contact with the sediment (DNR 1985).
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Potential Human Exposnres~Surface Water

Inadvertent ingestion or direct contact with surface water by people swimming or
working in the river, playing along its banks, or fishing along it could result in
exposure to contaminants in the water. However, since very few contaminants
were detected in the surface water of the river and those detected were at
relatively low concentrations, these pathways do not appear to be major
exposure pathways for this site.

Potential Human Exposures~Fish Consumption

People are known to fish upstream of the site. The wetlands area north of
Brown Deer Road is suitable for sustaining fishable populations of sport fish
(DNR 1985). Fish indigenous to the Little Menomonee River and Menomonee
River are transient, especially seasonally. As such, fish in both adult and
subadult life stages may be exposed to contaminated habitats and migrate to less
contaminated areas, such as the area above Brown Deer Road, where they could
be caught and consumed. Fishing is not restricted in the Little Menomonee
River adjacent to and downstream from the site, and there are no data available
to quantify the number of individuals who may fish there or the frequency of
this activity.

There are no data available on potential contaminant concentrations in fish in
the Little Menomonee River. Sampling and analysis of fish tissue was not pan
of the RI so the potential bioconcentration of PAHs from sediments and surface
water cannot be estimated. Although PAHs have a high octanol water partition
coefficient, often a predictor of bioconcentration potential in fish, fish metabolize
PAHs limiting the amount of PAHs that could accumulate in fish tissues.
Consequently, tissue concentrations would be substantially less than levels
predicted from octanol water partition coefficients. While consumption of fish
from the river is possible, exposures from this pathway are not quantifiable.

Potential Aquatic/Terrestrial Wildlife Exposures

Aquatic organisms in the river could come into contact with contaminants in
solution or sorbed to solids. They may also be exposed to contaminants when
water containing the chemicals passes over their gill surfaces, when they ingest
water, or when they ingest other organisms that have incorporated contaminants.
The first mechanism is termed "bioconcentration." The mechanisms associated
with dietary intake are referred to as "bioaccumulation."

Terrestrial organisms that feed on aquatic organisms that have incorporated
contaminants may also be exposed, as would people who consume fish from the
river. Fish populations are limited in the river downstream of the site because
of the lack of suitable habitat, but migrating or spawning organisms could be
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exposed. Small numbers of benthic organisms and macroinvertebrates are also
present.

Many wildlife such as deer, raccoon, opossum, rabbit, mink, waterfowl, and
songbirds use the river as a food and water resource. Terrestrial wildlife can
come into contact with contaminated soil, ingest plants that have taken up
contaminants, or become coated with creosote. Birds or mammals could become
exposed through the food chain by ingesting other organisms that also have
contact with the river.

EXPOSURE PATHWAYS ONSITE

Exposures onsite could occur as a result of direct contact with contaminants or
the inhalation of contaminates released to the ambient air. This assessment
considers the potential exposures under current site conditions as well as
exposures associated with future development of the site.

Current Site Conditions

The Moss-American site is easily accessible and located in an urban area
(Figure K-4). The portion of the site east of the Little Menomonee River is
bounded by Brown Deer Road on the north and on the east by an area being
developed commercially. It has trails that are frequently used by teenagers as
dirt bike trails. The site west of the river consists of an open unfenced area and
a fenced automobile storage and loading facility. The area nearest the river is
heavily vegetated, undeveloped land that is not fenced and has unrestricted
access. It is owned by the Milwaukee County Park District. The park-like
appearance of the area may encourage recreational use of the site.

Site visitors would most likely be children. Exposure could result from direct
contact with the soil resulting in inadvertent ingestion or dermal absorption of
contaminants. Additionally, teenagers who ride dirt bikes on the site could be
exposed through inhalation of dust. It is possible that both the east area and
west unfenced areas may be used as a park by children and even adults.

An automobile storage and loading facility is located on the far western section
of the site. The original process area was located there and is now covered with
a grave] parking lot. The storage area is separated from the rest of the site by
a chainlink fence. Because the area is covered, neither site visitors nor workers
at the facility are expected to be exposed. The workers at the automobile
facility could come in contact with the unfenced areas of the site, but there is
currently no work-related reason for them to be there.
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Site Development

Development of the site for residential, recreational, or commercial purposes
could present situations in which people would have direct contact with
contaminants. The degree of exposure potential posed by any of these situations
depends on the specific use of the site.

The site is owned by Milwaukee County Park District, and it may be developed
into a formal park facility. If the site is used for recreation, exposure could
occur from contact with contaminants in the site surface. Exposure in a
recreation setting would be similar to exposure in trespass setting except for two
major differences. First, park development may require landscaping, which could
limit direct exposure or minor excavations to construct baseball diamonds and
restroom facilities, which could increase the potential for direct contact exposure.
Second, either type of park development may attract more people to the site
than would be attracted if the land remained undeveloped.

Both commercial and residential development of the site would require the
excavation of subsurface material for building foundations and utility lines.
Excavation could expose buried waste and contaminated soil If left in place on
the surface, future site occupants could come into contact with it

Commercial or light industrial development, such as a warehouse, shopping
plaza, or office park, would have relatively low potential for direct contact.
Access to contaminants would be limited because much of the site would be
covered by the building and parking lot. Potentially exposed individuals would
most likely be maintenance personnel or utility workers.

Residential site use would have a greater potential for direct exposure than
other uses. Gardens and lawns may provide ready access to contaminants
present in the surface soil. People could be exposed through a variety of
outdoor activities including gardening and play activities. Studies at other
Superfund sites have indicated that contaminant levels in indoor dust are similar
to those found in contaminated outdoor soil (ICF 1986; Binder, et al. 1985).
Therefore, direct contact exposures could occur year round. Small children
(toddlers) are most likely to be exposed in the indoor setting.

POTENTIALLY EXPOSED POPULATIONS

Land use in the area surrounding the Moss-American site and the Little
Menomonee River is approximately 48 percent agricultural, 13 percent
woodlands, 10 percent industrial, and the remainder recreational parkland and
residences (U.S. EPA 1977). However, residential development has incurred in
this area over the past 10 years. The population was estimated to be between
3,500 to 10,000 persons per square mile in 1970 (SEWRPC 1976), and further
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residential development of this area has increased this number in the past
10 years.

The primary population at risk of exposure to site-related contamination under
current she conditions are visitors to the site. This would most likely be children
who live nearby and use the site for recreational purposes such as hiking and
din bike riding. Workers at the automobile storage facility may also come into
minimal contact with contaminated surface soil. If the site is further developed,
construction workers and future occupants such as recreational users or residents
of the site may also be exposed through direct contact with subsurface soils.
The site and areas south of Brown Deer Road are classified by the Milwaukee
County Park District as underdeveloped parkland since they are large enough to
be developed into a usable park facility (Sullivan 1989).

The Wisconsin DNR (1985) has concluded that land use in the Little
Menomonee Watershed is 60 percent rural and 40 percent urban, with most of
the urban use in Milwaukee County. The river south of Brown Deer Road is
classified by the DNR as an intermediate fish and aquatic life stream capable of
supporting tolerant to very tolerant forage fish and macroinvertebrates. Boating
is limited because of inadequate river flow in some areas, but children may use
rafts and other flotation devices (SEWRPC 1976).

Since the Milwaukee County Park District owns the land surrounding the river,
there is a potential for people to come to the park from other communities. A
paved bike path extends north for 3 miles adjacent to the Little Menomonee
River beginning at the confluence with the Menomonee River. This path was
used by Milwaukee County for a hiking event in 1976 (Emerick 1989). Many
dirt trails also lie adjacent to the river. Soccer playing fields are located in the
landscaped parks between Silver Spring Drive and Hampton Avenue. These
park areas have high intensity use on an informal basis according to the
Milwaukee County Park District (Sullivan 1989). A 1970 survey
(SEWRPC 1976) listed the four most important recreational activities associated
with the entire Menomonee watershed to be swimming, picnicking, fishing, and
target shooting. Forty-three percent of recreational activities were water-based.
People participating in these activities or other outdoor activities such as
picnicking, jogging, hiking, and bird watching may also come in contact with the
river.

The most heavily urbanized areas are on the Little Menomonee River area near
Fond du Lac Avenue and Silver Spring Drive (Figure K-3). Residential areas
border the parks along the river. The population in those areas has the greatest
potential for exposure to sediments in the Little Menomonee River as access to
the river is unrestricted. The children who attend the many schools located
along the river also have a potential of coming in contact with the river while
walking to and from school.
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The rite is not directly adjacent to residential areas. The land use north of the
she along and north of Brown Deer Road is primarily commercial. People using
the commercial establishments along Brown Deer Road have little reason to
enter the she. The railroad tracks directly north and southwest of the site may
serve to restrict access to the site from those directions. Commercial
development of the land east of the rite may also limit access from that
direction.

In contrast, the Little Menomonee River, the surrounding wooded areas, and
county park lands to the south may attract people toward the area of the site.
Along the lower reaches of the Little Menomonee River there are residential
areas adjacent to the she as well as developed park land that can provide
potential receptors. The group most likely to come onto the she or play along
the river banks are children and teenagers. The summer months would be time
of the year when the most site visits would be made. Adults could also come
onto the site. Although there was some indication of one individual attempting
to spend extended periods of time on the rite, the most typical adult visit is
presumed to be on weekends.

Weather conditions can limit trespass exposures by discouraging outdoor
activities as well as reducing exposures while onsite. For example, snow covered
or frozen soil would reduce or eliminate direct contact exposures as well as
prevent airborne releases. The number of days with frozen soil conditions or
with precipitation can give some indication of the number of potential
exposure days. On average in Milwaukee, there are 139 days per year with
temperatures below 32°F. (i.e., frozen soil) and 77 days per year with
precipitation greater than 0.01 inch (National Weather Service-Mitchell Field).

PUBLIC HEALTH RISK CHARACTERIZATION

This section presents an evaluation of the potential risks to public health
associated with the Moss-American site. Exposure situations are evaluated by
estimating the carcinogenic and noncarcinogenic risk associated with them. The
estimation of risks assumed that exposure remains constant over the exposure
periods assessed (i.e., contaminant concentrations and intake levels are constant).
Where appropriate, exposure media concentrations are also compared to
standards and criteria for protection of human health.

RISK ESTIMATION METHODOLOGY

This section summarizes the approach used in developing the human health risk
estimates presented in this section. Appendix L presents a description of the
methodology used.
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Noncarcinogenic Effects

Noncarcinogenic risk is assessed by comparison of the estimated daily intake of a
contaminant to its RfD. This comparison serves as a measure of the potential
for noncarcinogenic health effects. To assess the potential for noncarcinogenic
effects posed by multiple chemicals, a "hazard index" approach has been
adopted (U.S. EPA 1986c). The method assumes dose additivity. The
estimated daily intake of each chemical by an individual route of exposure is
divided by its RfD and the resulting quotients are summed to provide a hazard
index. When the index exceeds one, there is potential for a noncarcinogenic
health risk.

If the estimated daily intake for any single chemical is greater than its reference
dose, the hazard index will exceed unity. The hazard index can exceed unity
even if no single chemical's daily intake exceeds its reference dose. In this
situation, to determine if there is potential for a health risk the chemicals in the
mixture are segregated by similar critical effect or target organ. Separate hazard
indexes are derived for each effect, and if any of the separate indexes exceed
unity there is potential for a noncarcinogenic health risk.

Carcinogenic Effects

The potential for carcinogenic effects is evaluated by estimating excess lifetime
cancer risk. Excess lifetime cancer risk is the incremental increase in the
probability of developing cancer during one's lifetime over the background
probability of developing cancer (i.e., if no exposure to site contaminants
occurs). For example, a 1 x 10** excess lifetime cancer risk means that for every
1 million people exposed to the carcinogen throughout their lifetime (typically
assumed to be 70 years), the average incidence of cancer is increased by one
case of cancer. Because of the methods followed by U.S. EPA in estimating
cancer potency factors, the excess life cancer risks estimated in the assessment
should be regarded as upper bounds on the potential cancer risks rather than
accurate representations of true cancer risk.

While synergistic or antagonistic interactions might occur between carcinogens
and other chemicals at the site, especially PAHs, there is insufficient
information in the toxicological literature to predict the effects of such
interactions. Therefore, consistent with EPA guidelines on chemical mixtures
(VS. EPA 1986c), carcinogenic risks were treated as additive in the assessment.

RISK ESTIMATION

The exposure assessment section identified the potential exposure pathways
associated with the Moss-American site. Based on that analysis three exposure
settings were defined to describe potential exposures for current site conditions
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and future potential site use. These exposure settings were used to evaluate the
health threats from the Moss-American site. They are:

• Current conditions-onsite trespass setting
• Current conditions-river recreational setting
• Future use-residential development setting

The factors used in estimating exposure include the frequency and duration of
exposure, the magnitude of exposure, the point of exposure, the route of
exposure, and the concentrations at the point of exposure. The methodology for
calculating exposures is presented in Appendix L.

In this assessment, exposure point concentrations were estimated by direct
measurement at a point of potential contact, except for airborne dust which was
modeled. The highest detected contaminant concentrations and mean
contaminant concentrations were estimated. To estimate a mean concentration,
at least 10 percent of the samples had to be positive for the contaminant of
concern. One-half the contract required detection limit was used in the
calculation of mean concentrations when a chemical was reported as "not
detected."

Acute exposures to contaminants are not quantitatively addressed because no
methodologies are currently available. Acute effects, (e.g., skin burns) are
addressed qualitatively. This acute effect has been related to the phenolic
compounds in creosote. However, as discussed in Chapter 3, phenols were not
frequently detected in the sediment which may be due to limitations in the
analytical methods used.

Current Conditions-Onsite Trespass Setting

The exposure pathway analysis indicated that exposures under existing conditions
would be a result of individuals coming onto the site. This activity will be
termed "trespass," although use of this term is not meant to imply trespass in
the legal sense. The trespass exposure setting is used to evaluate whether health
threats exist under existing site conditions.

Exposure Assumptions. Trespass is an intermittent type of exposure. There is
no standard exposure settings to describe trespass exposures. People would not
be expected to come onto the site daily. The frequency of exposure will depend
on such factors as site access, proximity of the site to residential areas or other
areas of human activity, seasonal considerations, weather conditions, and
attractiveness of the site.

To assess the potential exposures to people under the trespass setting,
assumptions describing potential exposures were made. An average of 40 site
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visits per year was assumed for the individual most exposed. This corresponds
approximately to two visits per week in the summer and one visit per week in
the spring (April and May) and fall (September and October). An average of
2 hours is assumed to be spent onsite per visit It is assumed exposure occurs
for 10 years. Exposure assumptions are summarized in Table K-9.

The exposure routes associated with trespass that were evaluated include:

• Direct contact with surface soil resulting in incidental ingestion of
contaminated sofl

• Direct contact with surface soil resulting in dermal absorption of
contaminants in soil

• Inhalation of contaminants bound to airborne dust

For direct contact with surface soil, a typical soil ingestion rate 0.1 g/day was
assumed. This ingestion rate is based on recent guidance from UJS. EPA
(U.S. EPA 1989c). It was assumed that 100 percent of the contaminants bound
to the soil are bioavailable. For soil, this is probably a conservative assumption.
Contaminants bound to soil tend to be less bioavailable than contaminants in an
aqueous solution, but estimates of bioavailability of contaminants bound to soil
are not readily obtainable.

Dermal absorption exposure was not estimated because of the considerable
uncertainties associated with such an estimate. An illustrative, conservative
estimate of dermal absorption exposure was made for comparison to ingestion
exposures. While subject to substantial uncertainty, conservative estimates of
potential dermal absorption exposure were substantially less than estimates of
potential exposure through to ingestion (see Appendix L). Consequently,
potential exposure through the dermal absorption route was not quantitatively
estimated in this assessment.

It was assumed that the greatest release of dust to the air would occur when
children ride din bikes across the site. Individuals with the greatest exposure to
dust would be the people riding the dirt bikes. Although it is likely that children
would not ride dirt bikes as often as people trespass onto the site, the same
assumptions regarding frequency of exposure used for direct contact by
trespassers were used to estimate inhalation risks. This should result in a
conservative estimate of inhalation risks. Dust was assumed to be 100 percent
respirable. Inhalation rates of 20 1/min and 13 I/min were assumed to be
representative for adults and children engaged in light activities, respectively
(ICRP 1974).
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Table K-9
EXPOSURE ASSUMPTIONS

MOSS-AMERICAN SITE

Target Receptor
Trespass Setting

Child

Adult

Individual used for
lifetime cancer risk
estimate

Child

Adult

Individual usad for
llfatima cancer risk
estimate
Raaklantial Setting

Toddler

Adult

Individual usad for
lifetime cancer risk
estimate

Recreational Setting

Child

Adult

Individual used for

Route

Ingestion

Ingestion

Ingestion

Inhalation

Inhalation

Inhalation

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

Ingestion

(make Rate

O.ig/day

O.io/day

0.1 g/day

131/min

201/min

201/min

0.2 g/day

0.1 g/day

Age 1-5:
0.2 g/day

Age 6-70:
0.1 g/day

0.1 g/day

0.1 g/day

0.1 g/day

Body Weight

35-kg

70-kg

70-kg

35-Kg

70-kg

70-kg

15-kg

70-kg

70-kg

35-kg

70-kg

70-kg

Frequency

—

-

40days/yr
lOyrs

-

2 hr/day
40 days/yr
10yrs

-

-

365days/y
70yrs

-

-

40 days/yr
lifetime cancer risk
estimate

lOyrs



Noncarcinogenic risks are evaluated by comparing daily chemical intakes to
RfDs. Because trespass exposures are intermittent, averaging exposure over a
lifetime or an extended period may underestimate noncarcinogenic risks. In this
assessment, the daily chemical intake during an exposed day was estimated and
used as the basis for evaluation. The daily chemical intake is in milligrams of
contaminant per kilogram of body weight per day (mg/kg/day). Noncarcinogenic
risks from trespass exposures were evaluated for a 10-year child (35-kg body
weight) and an adult (70-kg body weight).

To evaluate exposure to carcinogens, exposures over a lifetime yielded an
average chemical intake in milligrams of contaminant per kilogram of body
weight per day (mg/kg/day). Carcinogenic risk from trespass exposure was
evaluated for an individual weighing 70 kg with a 70-year lifetime.

Concentrations. Onsite exposures in the trespass setting would result from
direct contact with surface soil and inhalation of dusts. No samples were taken
that represent strictly surface sofl (i.e., the top several inches). The samples that
were used to represent trespass exposure were those taken from shallow test
pits.

These samples were used for the following reasons. The site history does not
indicate any subsurface disposal of creosote. Consequently, contamination found
below the site surface are a result of spills and drippings from treated rail ties.
There is evidence of visible surface contamination. While the site contains fill
material, the fill is from or before the time of site operation, therefore the site
surface is same as the site surface during operations. Based on this information,
samples taken from the test pits are used as representative of the surface soil.
Test pit samples from areas currently paved or covered by gravel were not used.
The samples and concentrations used to estimate onsite trespass exposure are
presented on Table K-10.

To evaluate onsite trespass exposures, the site was divided into regions east and
west of the river. The area east of the river is the landfill disposal area.
Evaluation of the eastern area was based on the results of limited sampling in
the portion of the site where dredgings from the drainage ditch were landfilled.
Consequently, risks estimated from those data are conservative and represent
only a small subset of the eastern portion of the site. The area west of the
river extends from the river west up the automobile storage area fenceline.

Dust may be released to the air by the wind or by mechanical erosion (i.e., dirt
bikes). Potential dust levels were modeled using the mass balance approach
(see Appendix L). In this approach, ambient dust levels were assumed to be
100 jig/m3. Furthermore, contaminant concentrations in the dust were assumed
to be the same as in the surface soil.
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Table K-10
uonownranons vn uonouniams i o Biomne exposure

Soil Ingestion Exposure - Trespass Setting
Moss-American Site

East Sit* Concentration* (ugfl)

CHBIIICAL

Acetone
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Beryllium
Cadmium
Chromium
Chrysene
Copper
Dibenzo(g.h,r)perylene
2,4-Dinitrophenol
Ethylbenzene
Indenod ,2,3-cd)pyrene
Lead
Manganese
Mercury
Naphthalene
Nickel
Styrene
Toluene
1.1.1-Trichloroethane
Vanadium
Xylenes
Zinc

Highest
Detected

Concentration

b
5600

85300
b

170000
76000
78000
71000

1100
6700

26500
190000
31900
12000

b
1600

13000
14800

729000
1300

1500000
30900
2600
1300

19000
34500

1400
128000

Geometric
Mean

Concentration

b
4490

82762
b

2893
2232
2232
2163
978

6125
25008
3003

27028
1190

b
24

1228
10606

651926
603

5979
29256

29
206
56

33537
50

124451

West Site Concentrations (ug/1)

Highest
Detected

Concentration

210
110000
197000

11
380000
270000
240000
200000

1400
75900
29700

490000
50000
51000

620000
240

49000
411000
407000

1400
66000
21700

b
580

b
22400

120
9760000

Geometric
Mean

Concentration

36
7780

98628
4

8418
9050
8714
5673
1010
1010

13484
11448
18517
3790

a
12

3387
60430

225443
379

11103
15904

b
171

b
17686

8
735438

(a) This chemical detected in less than 10% of samples taken.
No estimate of a mean concentration made.

<b) Not detected.



Trespass Risks. The estimation of trespass risks for both east and west site
locations is presented in Appendix M, Tables M-l to M-12. A summary of this
assessment based on average and highest detected concentrations is presented in
Table K-ll.

No estimated intakes by ingestion exceeded RfDs for the eastern section of the
site for highest or average concentrations. Total excess lifetime cancer risks by
ingestion were 3 x 10"* for highest detected concentrations and 5 x 10* for
geometric mean concentrations. Carcinogenic PAHs were detected in surface
soil samples and contributed the most to the carcinogenic risks. The highest
detected concentrations of PAHs were in the east landfill area.

A comparison of estimated ingestion intakes to RfDs for the western site area
showed no RfDs to be exceeded for either adult or child exposure. However,
the hazard index exceeded one for highest concentrations for both adult and
child ingestion. Cadmium, 2,4-dinitrophenol, and lead are the primary
contributors to the hazard index value. However, because these chemicals do
not have similar toxic effects they can not be assumed to be additive.
Therefore, the segregation of these chemicals suggest no potential for
noncarcinogenic effects. Further, the chemical 2,4-dinitrophenol was detected in
only one sample (SS113), located near the discharge ditch.

Excess lifetime cancer risk estimates associated with the western site area range
from 5 x 10"4 (for highest detected concentrations) to 2 x 10'5 (for geometric
mean concentrations). The risks are attributed primarily to PAHs. The highest
concentrations were detected near the former drainage ditch and treated storage
area.

No estimated chemical intakes through inhalation exposures exceeded the RfDs
on the east or west side of the site. The excess lifetime cancer risks from
inhalation exposures ranged from 2 x 10"6 to 4 x 10"8 (highest detected and mean
concentration respectively) for the western site area and 3 x 10"6 to 1 x 10'7
(highest detected and mean concentration, respectively) for the eastern site area.

A conservative approach was taken in making assumptions that describe
potential human exposures resulting from the Moss-American site. The trespass
setting assumed that under current site conditions children or adults could use
the site informally for recreation. The number of times they might come to the
site is unknown. An intermittent exposure at a frequency of 40 times per year
was assumed to be a conservative outer bound to describe recreational use.

The application of toxicity values is another example of the use of conservative
assumptions to address uncertainty. Because there are no toxicity values based
on intermittent exposure, the toxicity values used in the assessment are based on
long-term or chronic exposure. These values were used to assess both the

K-27



TabteK-11
Summary of Onsfte Trespass Risks

Moss-American Site

T«

CMM 0.15 0.14

CMM 0.11 0.014

0.073 0.012 NOM 36-04 PAIfcW 26-00

0.088 0.011 Nan* 9E-4M PAtfcM 46-03

CMM 2.4 0.023

CMM 0.24 0.003

lib 0.013 NOM 86-04

0.12 0.000 NOM 26-09 PAHtW 16-07

NoncvtclnoQ0nlc IViltv • 38 ICQ body wvlght foMM)» 70 kQ body wvlQhl fMlull)t 0*1 QMty MiN Intalw.
CWkf IfHlWenlOA MM 1 3 lmNnt OdWI IfWlMMlOfl VfltO 20 WnM,
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intermittent trespass and continuous residential exposure. Applying these values
to intermittent exposures was conservative from the standpoint of health
protection.

Dermal contact is the most probable route of exposure, but that route was not
evaluated quantitatively. A conservative sample estimate of dermal absorption
from direct contact was made (Appendix L) to compare with estimates from
ingestion. The comparison indicated that the intake of chemicals from dermal
exposure would be an order of magnitude less than that resulting from ingestion
exposures. Although the potential for acute exposure effects from dermal
exposure is probable, the route is not addressed. No methodologies are
currently available to address acute exposures. Further, there are no data that
relate concentrations of creosote constituents to the potential for skin burns.

One final source of uncertainty is associated with PAH toxicity. The majority of
the chemicals detected onsite were PAHs. Except for benzo[a]pyrene, there are
insufficient data for developing cancer potency factors for PAHs. Following
U.S. EPA guidance, the cancer potency factors for all carcinogenic PAHs were
assumed to be the same as benzo[a]pyrene. Studies have indicated that
benzo[a]pyrene is the most potent of the PAHs, so the application of this
potency factor to other PAHs may result in an overestimate of risks. This
apparent conservatism may be balanced by the identified potential for synergistic
interaction between PAHs. The carcinogenicity of some PAHs may be enhanced
in the presence of others.

Noncarcinogenic PAHs make up the majority of the contaminants present at the
site, but most do not have RfDs. They have low toxicity, but their contribution
to overall site risks cannot be quantified and is a major uncertainty in the risk
assessment.

Future Use-Residential Development Setting

The future use exposure setting is used to evaluate public health threats that
may be associated with any change in the site use or conditions. Although the
site currently has a mixed use-open land and automobile storage-it is feasible
that the land use may change to include residential or commercial development.
Since pan of the site is owned by the county it could be used as park land.

Because land use cannot be predicted accurately, the EPA has suggested that a
"reasonable maximum exposure scenario" be used to assess future exposures
(U.S. EPA 1988b). A residential use would be the most restrictive use (i.e., the
use with the most potential exposures), so it was adopted as the future use
evaluated in this assessment.
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Exposure Assumptions. Assumptions were made to describe a potential
residential exposure setting (see Table K-9). It was assumed that residential
exposure occurs daily over an entire lifetime. This assumption is conservative in
that it assumes indoor contact with contaminated dust is similar to outdoor
contact with contaminated soil.

The routes of exposure associated with residential development of the site that
are evaluated include:

• Direct contact with outdoor surface sofl and indoor dust resulting
in incidental ingestion of contaminants

• Direct contact with outdoor surface sofl and indoor dust resulting
in dermal absorption of contaminants in soil and dust

For direct contact with surface sofl and indoor dust, a typical sofl ingestion rate
of 0.2 g/day was assumed for children aged 1 to 6 and 0.1 g/day for older
children and adults. These ingestion rates are based oh recent EPA guidance
(U.S. EPA 1989a). As in the trespass setting, it is assumed that 100 percent of
the contaminants bound to the sofl and dust are absorbed upon ingestion.

Dermal absorption exposures are not explicitly estimated but are assumed to be
less than those for ingestion (see Appendix L). Inhalation of sofl and dust is
assumed to be minor, unlike the current setting where din bikes and other
activities can cause dust release. A residential use would not have the same
potential for mechanical erosion and would lead to more of the site being
covered than currently (i.e., by lawns, driveways, and structures).

Noncarcinogenic risks from residential exposures were evaluated for a small
child/toddler (15-kg body weight) and an adult (70-kg body weight).
Carcinogenic risk from residential exposures were evaluated for an individual
weighing 70 kg with a 70-year lifetime.

Concentrations. Onsite exposures in the residential setting would result from
direct contact with contaminants in the surface soil. Residential development of
the site could require the excavation of subsurface material for building
foundations and utility lines. Excavation could expose contaminated subsurface
material. If left in place on the surface, residents could come into contact with
the material. The contaminant levels present in the surface would depend on
the location of the excavation, the amount of material excavated, and the
deposition of excavated material.

This assessment based future residential soil contamination concentrations on all
onsite test pit samples and soil borings to a depth of IS feet (the approximate
limit of potential building foundation excavation). The samples and
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concentrations used to estimate residential exposure are presented on
Table K-12.

To evaluate residential exposures at the site, the site was divided into two
regions, as mentioned above. The area east of the river is the land disposal
area; the other extends west from the river and includes the current automobile
storage area fenceline.

Risk Estimates. The risk estimates for site development are presented in
Appendix M, Tables M-13 to M-18. Noncarcinogenic and carcinogenic risks are
summarized in Table K-13.

No estimated intakes exceeded RfDs for noncarcinogens for the eastern site
area. Estimated risks for the highest detected and geometric mean
concentrations were 2 x 10'2 and 2 x 10"*, respectively. PAH concentrations
detected in the east landfill area contributed to the estimated lifetime cancer
risk.

No estimated intakes for mean concentrations exceeded the RfDs for
development of the western section. However, the RfDs for cadmium, lead and
2,4-dinitrophenol were exceeded for highest detected concentrations.
2,4-dinitrophenol was detected in only one sample and was not included for the
average concentrations.

Carcinogenic PAHs detected in the surface and subsurface samples contributed
most to the carcinogenic risks. The excess lifetime cancer risks ranged from
4 x 10'2 (highest detected concentrations) to 3 x 10*4 (geometric mean
concentrations). Contaminants detected in the former drainage ditch, process
area, treated storage area, and west landfill contributed the most to risk.

The future uses of the site are uncertain. The future site use evaluated in this
assessment was residential development. Although it is not the most likely use,
it is feasible. The evaluation of this setting produced a conservative upper
bound on risks associated with future site uses.

Current Conditions-River Recreational Setting

The exposure pathway analysis indicated that exposures under existing conditions
would be a result of individuals engaged in activities along the Little
Menomonee River. There is direct and indirect evidence to demonstrate these
activities, which are referred to here as "recreational." The recreational
exposure setting was used to evaluate whether health threats exist at the river on
the basis of existing conditions.
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TabteK-12
Concentrations Of Contamiants To Estimate Exposure

SoB Ingestion Exposure - Residential Development Setting

Ft

CHEMICAL (

Acetone
Arsenic
Barium
Benzene
BenzoManthracene
BenzotbJHuoranthene
Benzo[k]fiuoranthene
Benzotajpyrene
Benzole Acid
Beryllium
Bis(2-ethylhexyl)phthalat
Cadmium
Chromium
Chrysene
Copper
Dibenz(a,h]anthracene
Dibenzo(8,h,0peryiene
1,1-Dfchloroethane
2.4-Dinitrophenol
Dioxin (equivalent)
Ethylbenzene
lndeno(l ,2.3-cd)pyrene
Lead
Manganese
Mercury
Methytene chloride
Naphthalene
Nickel
Styrene
Toluene
1.1.1-Trichioroethane
Vanadium
Xytenes
Zinc

Highest
Concentration

120
6800

163000
b

180000
17000
78000
71000

230
1200
460

6900
26500

460
36600

b
12000

210
b

0.28
4100

13000
31000

841000
1300

b
2600000

30900
9300
2000

19000
38200
1700

219000

isAioflca) V

Geometric
Mean

Concentration

a
4695

88263
b

2675
3274
1707
1736

a
409

a
5315

20789
2524

25659
b

1050
a
b
-

29
1065

14926
517778

239
b

6549
24181

36
120

a
25948

53
130310

tfeat Site ConeentriHons hio/ktrt

Hkjhest Geometric
Detected Mean

Concentration Concentration

370
71400

197000
100

380000
270000
250000
230000

810
1300
1600

75900
61200

510000
137000
24000
77000

b
620000

0.001
450

78000
519000
828000

3900
10000

1800000
21900

380
580

11
34900
1100

9760000

60
4482

62253
4

1602
1466
1009
1315
212
491
265

4952
15696
1864

24814
452
977

b
a
-
6

927
21609

328182
247

6
2135

15254
4

41
11

13719
5

285190

(a) This chemical detected in less than 10% of samples taken.
No estimate of a mean concentration made.

(b) Not detected.



TabteK-13
Sumnuiry of ClosidoniiAl Development Risks

Moss-American Site

No
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Exposure Assumptions. The same exposure assumptions used to describe
trespass exposures onsite (except for inhalation of dust) are used to define )
recreational exposures along the river. While it is possible that exposures may
be more frequent along the river than for the site given the proximity to
residences and the park setting, the two settings were treated the same for the
purpose of this assessment Hie exposure assumptions are summarized in
Table K-9.

The routes of exposure associated with recreational exposures along the river
that were evaluated include:

• Direct contact with river sediments resulting in incidental ingestion
of contaminated sediment

• Direct contact with river sediment resulting in dermal absorption of
contaminants in sediments

The river is part of county park lands. It is assumed that in the future the
corridor along the Little Menomonee River will remain undeveloped parkland.
Consequently, the recreational exposure defined here also applies to the
potential recreational exposures in the future.

Concentrations. Offsite exposures in the recreational setting would result from
direct contact with the river sediment. Although the sediments are some times
underwater, it was assumed that there would be ready access to the sediments,
especially in periods of low stream levels. For exposures to contaminated
sediments in the Little Menomonee River, the river was divided into mile long
segments (river miles) (Figure K-5).

The highest detected contaminant concentrations per river mile were used to
represent the high exposure point concentrations for individual river miles.
Average exposure point concentrations were estimated by calculating the
geometric mean for detected concentrations of contaminants within a river mile.
Since contaminants in the sediments are not distributed uniformly throughout the
river, the mean sediment concentrations of contaminants within a river mile may
be more representative of a typical exposure than the highest detected sediment
concentration within the river mile. The use of the highest detected
concentrations may overestimate actual exposures, but it may be used to
approximate an upper end of potential exposures. Concentrations used to
estimate exposures are presented in Table K-14.

Risk Estimates. The estimation of the recreational river risks are presented in
Tables M-19 to M-33. A summary of the results of this assessment are
presented in Table K-15.

K-31



MOSS-AMERICAN
SITE

0__________4000

SCALE IN FEET

GOOD HOPEV ROAD

FIGURE K-5
RIVER SEGMENTS
LITTLE MENOMONEE RIVER
MOSS-AMERICAN Rl



mi' I
if

ihiih, .iiiii i,,i iiiiiiiil

i . I , , , , i , ,

, 1 , i , , .ihill.,,

!,!,,,,!, s l f i i , , l i l , , i 3 , . i i i i i l l i , ,

n

n

f
ri

Si
r!

ii
r!

if]
I\t
i



Table K-15
Summary of Recreational Use Risks

Uttte Menomonee River

Stream MHe
1

2

3

4

.

Concentration
Highest
Detected
Geometric
Mean
Highest
Detected
Geometric
Mean
Highest
Detected
Geometric
Mean

'Highest
Detected

Geometric
Mean
Highest
Detected
Geometric
Mean

Highest
Detected
Geometric
Mean
Highest
Detected
Geometric
Mean
Highest
Detected
Geometric
Mean
Highest
Detected
Geometric
Mean
Highest
Detected
Geometric
Mean

tt
Target

Population
Child

Child

Adult

Adult

Child

Child

Adult

Adult

Child

Child

Adult

Adult

Child

Child

Adult

Adult

Child

Child

Adult

Adult

tncardneoenic risk
Ingest ton

Hazard Index
0.46

0.16

O20

0.08

0.21

0.14

0.10

0.07

0.32

0.26

0.16

0.13

0.12

0.23

0.06

0.12

0.56

0.47

0.30

0.23

Chemicals
Exceeding RID

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

Carcinogenic risks - Inoestlon

Excess Lifetime
Cancer Risk Major Chemicals

-

-

1E-04

3E-05

-

-

1E-04

2E-05

-

-

1E-04

2E-05

-

-

5E-05

5E-06

-

.-

3E-05

3E-06

-

-

PAHs (a)

PAHs (a)

-

PAHs (a)

PAHs (a)

.

-

PAHs (a)

PAHs (a)

-

-

PAHs (a)

PAHs (a)

-

-

PAHs (a)

PAHs (a)

Expontr* AMumptton*:
Nonctrcinogmte «*• - ChHd: 36 kg body Might. 0.1 g««y Mil Intak*

- Aduft: 70 kg body wwight. 0.1 g/day Mil (Mate
Cwcinogtnfe Wok* - 70 kg body twight. 0.1 gMay Mil Mate

Expown duration: 2 feytfoMk tor 20 w**lta'y*ar. 10 y*ara

•. PAH* include boraoMtnthracww. bwinXtyfUioranttMM. tonxo(k)fluorwithwM. bMUo(a)pyr«n«. bmxo|g.h.ikwryl*rtt.
. dib«nz(a.h)anthrac«rM. ind«no(1,2.3-c.tf)pyww



A comparison of estimated intakes to RfDs has shown that no RfDs were
exceeded for any river mile. This evaluation suggests that there does not appear
to be a potential chronic noncarcinogenic risk from ingestion exposure to
noncarcinogens.

Carcinogenic PAHs were detected in all stream miles of the Little Menomonee
River. The excess lifetime cancer risks levels for all stream miles ranged from
1 x 10"4 (highest detected concentration) to 3 x 10* (mean concentration). The
carcinogenic PAHs were the major contributors to the risk estimates.
The highest estimated risks were associated with river miles 1, 2, and 3, for
which the risk estimates were the same. The excess cancer risk levels ranged
from 1 x 10"* (for highest detected concentrations) to 2 x 10's (for geometric
mean concentrations). All river miles had estimated risks greater than 1 x 10"6.

A conservative approach was taken in making assumptions that describe
potential human exposures resulting from contact with contaminated sediments.
The trespass setting assumed that under current conditions children or adults
could use the river informally for recreation. The number of times they might
be in contact with the river is unknown, but an intermittent exposure at a
frequency of 40 times per year was assumed to be a conservative outer bound
for recreational use.

The application of toxicity values is another example of the use of conservative
assumptions to address uncertainty. Because there are no toxicity values based
on intermittent exposure, the toxicity values used in the assessment were based
on long-term or chronic exposure. These values were used to assess the
intermittent trespass or recreational exposure. Applying these values to
intermittent exposures was conservative from the standpoint of health protection.

Dermal contact was not quantitatively evaluated but it is the most probable
route of exposure to sediments. A conservative sample estimate of dermal
absorption from direct contact was made to compare with estimates from
ingestion (Appendix L). The comparison indicated that the intake of chemicals
from dermal exposure would be an order of magnitude less than that resulting
from ingestion exposure.

The effects from acute dermal exposure to contaminants in the sediments is a
potential concern. In 1971 teenagers who came into contact with river
sediments received skin burns, as did laboratory workers conducting tests in the
late 1970s. Burns associated with creosote are typically the result of phenolic
compounds; however, phenols were rarely detected in the sediment or soil
samples taken in the RI. As discussed in Chapter 3, analytical methods
routinely used may not be adequate to quantify phenolic concentrations. Even if
they were quantifiable, there are no data that relate concentrations of creosote
constituents to the potential for skin burns from contact with creosote
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constituents. Additionally, no current methods are available for quantitatively
evaluating acute exposure risks. In the absence of these data and recognizing
the site's history and the presence of creosote, the continued potential for burns
is assumed.

One final source of uncertainty is associated with PAH toxicity. The majority of
the chemicals detected onsite were PAHs. Except for benzo[a]pyrene, sufficient
data do not exist for developing cancer potency factors for PAHs. Following
VS. EPA guidance, the cancer potency factors for all carcinogenic PAHs were
assumed to be the same as benzo[a]pyrene. Studies have indicated that
benzo[a]pyrene is the most potent of the PAHs, so the application of this
potency factor to other PAHs may overestimate risks. This apparent
conservatism may be balanced by the identified potential for synergistic
interaction between PAHs. The carcinogenicity of some PAHs be enhanced in
the presence of other PAHs.

Most noncarcinogenic PAHs do not have RfDs, but they nevertheless make up
the majority of the contaminants present in the sediments. They have low
toxicity, but their contribution to overall site risk cannot be quantified and is a
major uncertainty in the risk assessment. Studies have indicated that some
noncarcinogenic PAHs may enhance the carcinogenicity of carcinogenic PAHs.

ENVIRONMENTAL EVALUATION

The sediments of the Little Menomonee River are contaminated with creosote
from the Moss-American site to the confluence with the Menomonee River. In
some areas the sediment contains visible amounts of creosote and oils. In many
areas disturbance of the sediment results in the release of oily substances that
cause sheens and slicks on the water surface. Aquatic plants and animals in the
Little Menomonee River are exposed to creosote that continues to be released
to the river by groundwater flow and to creosote contained in the sediment from
past releases.

Most of the creosote in the river is in the sediment and often with higher
concentrations at depth. Aquatic plants and animals that rest on or burrow in
the sediment are likely to be exposed more often and to higher concentrations
than organisms living in the water or on the water surface. Disturbance of the
sediment by high flows or by people or animals wading in the river causes
occasional releases of creosote to the water and water surface.

Birds or terrestrial animals that travel through, rest or feed on the river may
also be exposed to contaminants from creosote. Birds and animals with a high
affinity for water are probably exposed more than animals that have only
incidental contact with the river.
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Most of the Little Menomonee River has been altered by channelization for
drainage and flood control. Aerial photographs of the flood plain downstream
of the Moss-American site show the presence of former channel meanders that
were eliminated by channel straightening. Dredge spoil piles are also evident
along much of the lower river. Channelization was performed upstream of
Brown Deer Road and the Moss-American site, but some sections of the river
flow through or are adjacent to wetlands and are somewhat less altered. The
watershed above Brown Deer Road contains more agricultural and less
residential and urban land use than the watershed below Brown Deer Road.
The Little Menomonee River receives contaminants from agricultural land,
stormwater discharge, seven industrial and one municipal permitted discharges, a
closed landfill, and the Moss-American site.

The Wisconsin DNR has considered past changes in habitat (channelization and
removal of cover) the past and present effects of sources of contamination in
establishing classifications for the Little Menomonee River. Above Brown Deer
Road, the river is classified as a full fish and aquatic life stream capable of
supporting intolerant-to-tolerant forage fish and macroinvertebrates. Below
Brown Deer Road to the confluence with the Menomonee River the river had
been classified an intermediate fish and aquatic life stream capable of supporting
tolerant to very tolerant forage fish and macroinvertebrates. It has been
recently revised upward to full fish and aquatic life based on additional data
obtained by the DNR (Mace 1989).

Aquatic animals in the Little Menomonee River have been sampled several
times to determine the effects of land use and pollution on aquatic resources.
Several studies were reviewed by Bannerman, et a). (1976) and the DNR (1984).
Studies by the DNR between 1973 and 1977 found 11 species of fish from four
classes. There was a general decrease in species diversity and numbers
downstream of the Milwaukee County line. The most common species were
green sunfish, creek chub, brown bullhead, blacknose dace, white sucker, and
fathead minnows. Abrams and Chester* (1977) examined data on benthic
macroinvertebrates from the Menomonee River basin to determine if trends
indicating adverse effects of urban runoff could be detected. Their review
included the Little Menomonee River and employed a biotic index developed by
Hilsenhoff (1977) to describe water quality and the effects of contamination.
Abrams and Chesters noted that earlier sampling programs indicated that in
1953 only pollution-tolerant sludge worms lived in oil- and tar-contaminated
sediment near the Moss-American site. A qualitative study in 1971 by the DNR
showed varying degrees of pollution from the Moss-American site to the
Menomonee River. Four sites on the Little Menomonee River sampled in 1977,
including one upstream of the site, all had biotic indices that indicated poor
water quality in May 1977, but the index for one location downstream of the site
(91st Street and Good Hope Road) had an index that represented good water
quality in November 1976. Abrams and Chesters concluded that for the
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Menomonee River basin as a whole, the adverse effects or urban and industrial
point sources of pollution masked any effects of urban nonpoint sources of
pollution.

A more recent study by the DNR (1984) found that the same fish species
reported in 1977 still dominated the Little Menomonee River, but also reported
northern pike above river mfle 7 upstream of the site. It was concluded that
pike migrated up the river past the Moss-American site. The DNR also noted
that the blacknose dace, thought to be somewhat intolerant of pollution, was
found downstream of the site. Small individuals of some species of sport fish
were also found downstream of the site and are believed to use some parts of
the lower river for migration, and possibly spawning. Aquatic life in general was
found to be about 50 percent as abundant downstream than it is upstream of
the site.

The sediment in the Little Menomonee River are contaminated with PAHs. As
discussed, aquatic organisms from PAH-contaminated environments have a
higher incidence of tumors and hyper plastic diseases than those from
nonpolluted environments. There is a growing body of evidence, mostly
circumstantial, Unking PAHs to cancer in fish population, especially bottom
dwelling fish from areas with sediments heavily contaminated with PAHs. The
concentrations of PAHs found in the sediments of the Little Menomonee River
are similar to those in water bodies where increased fish tumors have been
found.

Most biological investigations of the Little Menomonee River have concluded
that the lower river is ecologically impaired, with some effects attributed to
creosote contamination from the Moss-American site. Those same studies have
generally noted that the various effects of habitat loss, chemical pollution, soil
erosion, and nonpoint source pollution cannot be readily distinguished.

UNCERTAINTIES AND LIMITATIONS IN THIS ASSESSMENT

Uncertainties in this risk assessment are due to uncertainties in the risk
assessment process in general (i.e., the lexicological database), specific
uncertainties in characterizing the site, and uncertainties associated with
describing exposures. Uncertainties and limitations in this assessment are
described below.

UNCERTAINTY FACTORS

The uncertainties in this risk assessment are summarized in Table K-16. This
risk assessment is subject to uncertainty from:
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TalXaK-16

Uncertainty
Factor

Uaa of cancer potency factors

Risks/doses aaaumad to be
additive

Critical toxldty values derived
primarily from animal studies.

Critical toxfclty values derived
primarily from high doses, most
exposures are at low doses.

Critical toxtoity values

Bioavailibity from soil assumed
to be 100%

Affect of absorption

Estimates of inhalation exposure

Inorganic analysis

Not all chemicals at the site
have critical toxteity values.

No criteria tor acute exposures
to creosote or phenolics.

Analysis for phenolic compounds.

UNCERTAINTY FACTORS
MOSS-AMERICAN SITE

Effect Of
Uncertainty

May overestimate risks

May over or under estimate
risks

May over or under estimate
risks

May over or under estimate
risks

May over or under estimate
risks

May overestimate risk

May over or under estimate
risks

May overestimate risk

May overestimate risk

May underestimate risk

May underestimate risk

May underestimate risk

Comment

Potencies are upper 96th percent
confidence limits. Considered unlikely
to underestimate true risk.

Does not account for synergism or
antagonism.

Extrapolation from animal to humans may
Induce error due to differences in
absorption, pharmacokinetics. target
organs, enzymes, and population
variability.

Assumes linear at low doses. Tend to
have conservative exposure assumptions.

Not all values represent the same degree
of certainty. All are subject to change
as new evidence becomes availbie.

Contaminants may preferently bind to
soil and not entirely release to Gl
tract. Actual Intake may be less than
the intake amount estimated.

The assumption that absorption is
equivalent across species is implicit in
the derivation of the critical toxicity
values. Absorption may actually vary
with chemical.

Methods used to estimate dust
concentrations were conservative.

Inorganic analysis reports results for
total metals and not specific forms.
Assumed the metal was present In its
most toxic form.

Can not quanititatively estimate risks,
must address these chemicals
quantitatively.

Can not quantitatively evaluate acute
effects from contact with sediments and
soils.

Analytical methods may underestimate the
presence of phenolic compounds in
sediment.



Table K-16

UNCERTAINTY FACTORS
MOSS-AMERICAN STTE

Uncertainty
Factor

Effect of
Uncertainty Comment

is not accounted for.

Contaminant loss during sampling

The dermal absorption route of
exposure was not quantified

Analysis limited to TAL and TCL
chemicals.

Exposure assumptions

Contaminant concentrations
assumed constant.

Method detection limits

May undereatimate risk

May underestimate risk

May undereatimate risk

May under or overestimate
risk

May under or overestimate
risk

May underestimate risk

are not included within the risk
assessment This approach may miss
Incremental risks from the site.

May undereatimate contaminant
concentrations, especially VOCs.

Exposures from dermal contact were not
Included In assessment, however,
exposures estimated to be less than
exposures from ingestion.

The TAL and TCL chemicals may represent
only a subset of the toxic chemicals
which are present at the site.

Assumptions regarding media intake,
population characteristics, and exposure
patterns may not characterize exposures.

Did not account for environmental fate,
transport, or transfer which may alter
contaminant concentration.

For some chemicals (PAHs) the method
detection limit is above a concentration
which might be of concern.



• Sampling and analysis
• Fate and transport estimation
• Exposure estimation
• Toxicologica] data

Uncertainty associated with sampling and analysis includes the inherent
variability (standard error) in the analysis, representativeness of the samples,
sampling errors, and heterogeneity of the sample matrix. While the QA/QC
used in the RI serves to reduce such errors, it cannot eliminate all errors
associated with sampling and analysis.

The toxicological database is also a source of uncertainty. The EPA outlined
some of the sources of uncertainty in its Guidelines for Carcinogen Risk
Assessment (U.S. EPA 1986d). They include extrapolation from high to low
doses and from animals to humans; species differences in uptake, metabolism,
and organ distribution; species differences in target site susceptibility, and human
population variability with respect to diet, environment, activity patterns, and
cultural factors.

ASSUMPTIONS IN THIS ASSESSMENT

Major assumptions used in this risk assessment are:

• Contaminant concentrations remain constant over the exposure
period.

• Exposure remains constant over time.

• The selected ingestion rates and population characteristics (weight,
life span) are representative for a potentially exposed population.

• Risks are additive.

• All intake of contaminants is from the exposure medium being
evaluated (no relative source contribution).

SUMMARY

This baseline risk assessment evaluated the potential threats to public health and
the environment from the Moss-American site under the no-action alternative.
The following exposure settings were developed to evaluate potential risks from
current and future site conditions:
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• Exposure of visitors (or trespassers), using the site for recreational
purposes by direct contact with contaminated surface soils and
inhalation of dusts

• Exposure of future site users by direct contact with subsurface
wastes disturbed during site development

• Exposure of recreational users of the Little Menomonee River
through direct contact with contaminated sediments

• Exposure of aquatic organisms and wildlife to contaminated
sediments in the Little Menomonee River

A trespass setting was developed to address the informal recreational uses of the
site. This setting assumed that people used the site intermittently
(approximately 40 times per year). This evaluation indicated that the estimated
intake of the chemicals evaluated for chronic noncarcinogen effects did not
exceed the RfDs for those chemicals. The individual excess lifetime cancer risks
estimated for the site east of the river ranged from 3 x 1O4 (highest detected
contaminant concentration) to 5 x 10* (geometric mean contaminant
concentrations) and for the site west of the river ranged from 5 x 10* (highest
concentration) to 2 x 10'5 (geometric mean). Contaminants detected in the east
landfill, west landfill, treated storage area, and former drainage ditch contribute
the most to the risk. PAHs were the main chemical group contributing to risk.

Inhalation exposure was evaluated to determine the potential risk to people
generating dust onsite while participating in certain activities, such as dirt bike
riding. The evaluation indicated that there does not appear to be a potential
for adverse noncarcinogenic health effects. The individual excess lifetime cancer
risk estimates for the site east of the river ranged from 3 x 10* (highest
detected contaminant concentration) to 8 x 10* (mean contaminant
concentrations); for the site west of the river estimates ranged from 5 x 10*
(highest detected contaminant concentration) to 2 x 10*7 (geometric mean
contaminant concentrations).

To evaluate potential future risks associated with the site, a residential setting
was employed. The setting represents a reasonable maximum exposure setting if
the site is developed. Based on this evaluation, there appears to be a potential
noncarcinogenic risk resulting from exposure of adults and children to
concentrations of lead and cadmium. The individual excess lifetime cancer risk
estimates for the site east of the river were concentrations of 2 x 10'2 (highest
detected) and 2 x 10** (geometric mean). The individual excess lifetime cancer
risk estimates for the site west of the river were concentrations of 4 x 10~2

(highest detected) and 3 x 10*4 for (geometric mean). The locations of greatest
concern are the east and west landfills, treated storage area, and former
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drainage ditch. The PAHs were the major chemical group that contributed to
the risk.

The potential health risks to people engaged in recreation along the Little
Menomonee River were evaluated. The evaluation indicated that the estimated
intakes of noncarcinogens did not exceed their RfDs. Individual excess lifetime
cancer risk estimates from Digestion of sediment were greater than 1 x 10"6 for
all river segments. The highest estimates were associated with river miles 1, 2,
and 3 and ranged from concentrations of 1 x 10'5 (highest detected) to and
2 x 10*s (geometric mean).

The cancer risks that were estimated are conservative in the selection of
exposure assumptions and the application of the cancer potency factor of
benzo[a]pyrene to the other carcinogenic PAHs. They were not conservative in
that they do not account for synergism and co-carcinogenic effects that are
known to occur with PAHs.

There is a potential for acute dermal effects from contact with creosote
contamination in the river sediments. The toxicity of creosote was reviewed, and
it was concluded that creosote and some of its constituents are dennally toxic
and may cause skin burns and systemic toxic effects. This risk cannot be
quantified with current available methodologies. No current literature is
available that relates concentrations of creosote to the acute dermal effects.
However, the continued potential for acute dermal effects from sediment contact
may be assumed to still exist because: 1) there is documentation of people
receiving skin burns after they came in contact with sediments in the Little
Menomonee River; 2) creosote is known to be associated with skin burns; and
3) constituents of creosote have been detected in the sediment.

Biological investigations of the Little Menomonee River performed before the
RI concluded that the river downstream of the site is ecologically impaired.
This could be a result of creosote contamination from the Moss-American site.
PAHs have been associated with increased tumor production in fish living in
PAH-contaminated environments. The various effects other human activities
including habitat loss, soil erosion, channelization, and nonpoint pollution on the
river may also severely restrict the quality of the ecological community in the
river.

GLT938/032.50
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Appendix L
RISK ASSESSMENT METHODOLOGY

NONCARCINOGENIC RISKS

Noncarcinogenic health risks are evaluated by comparison of the estimated daily
intake of a chemical to the reference dose (RfD) for the chemical.

CHEMICAL INTAKE ESTIMATION

Estimating of chemical intake requires estimating the concentration of the
chemical at the point of exposure and estimating intake of the exposure
medium. Since RfDs are provided in milligrams of chemical per kilogram of
body weight per day (mg/kg/day), chemical intakes must be expressed in similar
units to account for the body weight of the potentially exposed individual. The
daily intake of a chemical from a single exposure medium is estimated as:

DL. - C, * MIn * Abs * [1/BW] (L-l)

where:

Dl, « Daily intake of chemical x (mg/kg/day)
C, = Concentration of chemical x in the medium (units are media

specific)
MIm = Daily intake of the exposure medium (mass or volume per day)
Abs « Absorption factor (percent of the chemical absorbed by the

body)
BW m Body weight (kg)

The RfDs are typically estimated based on the amount of chemical delivered to
the test species (delivered dose), not on the amount actually absorbed (absorbed
dose). In such instances, an absorption factor of one is used, which assumes
that the absorption of the chemical is constant across species (i.e., that
absorption is the same in humans as it is in the test species).

A medium-specific daily chemical intake is made by substituting an estimate of
daily medium intake for MIm in equation L-l. The medium intake is selected
appropriate to the route of exposure and exposure setting. The body weight of
the potentially exposed individual is also specific to the exposure situation.

COMPARISON OF DAILY CHEMICAL INTAKE
TO REFERENCE DOSE

Noncarcinogenic risk from the exposure to a single chemical is evaluated by
comparing the estimated daily intake of the chemical to the reference dose of
the chemical. This comparison may be expressed as the ratio of the daily intake
to the reference dose and can be interpreted as follows:
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t 1 Potential for health effects (L-2)

[DI/RfD] 3 1 Health effects not anticipated (L-3)

HAZARD INDEX APPROACH

Exposure situations may involve the potential exposure to more than one
chemical. To assess the potential for noncarcinogenic effects posed by multiple
chemicals, a "hazard index" approach can be used. This approach, which is
based on EPA's Guidelines for Health Risk Assessment of Chemical Mixtures
(US. EPA 1986a), assumes dose additivity and sums the ratios of the daily
intakes of individual chemicals to their reference doses. This sum is called the
hazard index.

Hazard Index - Dll/RfD1 + DI2/RfD2 + „. Dl/RfDi (L-4)

where:

DI, «= daily intake of the ith chemical (mg/kg/day)
RiDj « reference dose of the ilh chemical (mg/kg/day)

When the hazard index exceeds unity, it is a numerical indicator of the transition
between acceptable and unacceptable exposure levels. Any single chemical with
an estimated daily intake greater than the corresponding reference dose will
cause the hazard index to exceed unity, and there may be a concern for
potential health effects resulting from the exposure.

For multiple chemical exposures, the hazard index can exceed unity even if no
single chemical exceeds the reference dose for that chemical The assumption of
additivity is most properly applied to chemicals that induce the same effect by
the same mechanism or in the same target organ. If the hazard index is near or
exceeds unity, the chemicals in the mixture are segregated by critical effect or
target organ and separate indices are derived for each effect or target organ. If
any of the separate indices exceed unity, then there may be a concern for
potential health effects. Chemicals that are essential nutrients are excluded from
the index when in the range of essentiality.

CARCINOGENIC RISK

To estimate risks from exposure to carcinogens, the following is needed:

• Lifetime average daily intake of the chemical
• Carcinogenic potency factor

LIFETIME AVERAGE DAILY CHEMICAL INTAKE ESTIMATION

To estimate lifetime average daily chemical intake, it is necessary to estimate the
chemical concentration at the exposure point throughout the exposure period
and the exposure medium intake throughout the exposure period.
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Generalized Method for Estimating Exposure Medium Intake

The lifetime average daily exposure media intake can be estimated from the
following general equation:

M
LMI,. « (1/N) I MIj * Abs * [1/BWJ * f (L-5)

where:

Lifetime average daily media intake (mass or volume/kg/day)
Number of years in a lifetime (assume 70)
Number of age classes (one age class per year)
Average daily media intake in age class i
Absorption factor (percent of the chemical absorbed by the

body-assume 100 percent)
Body weight in age class i (kg)
Fraction of the year exposed

U.S. EPA typically assumes a constant body weight (typically 70 kg) in
estimating lifetime cancer risk. This assumption would alter equation L-5 to
yield:

M
LMI,,, * (1/N) * (1/BW) I MIj * Abs * f (L-6)

M

Abs

If media intake is also assumed to be constant, the estimate of intake further
simplifies to:

LMIm - (1/BW) * MI * Abs (L-7)

Generalized Method for Estimating Chemical Intake

The lifetime average daily chemical intake can be estimated from the following
alteration in equation L-5:

M
LCI, - (1/N) I CXj * MIj * Abs * [1/BWJ * f (L-8)

where:

LCL. « Lifetime average daily intake of chemical x (mg/kg/day)
N « Number of years in a lifetime (assume 70)
M ~ Number of age classes (one age class per year)
CXj « Concentration of chemical x during age class i
MIj = Average daily media intake in age class i
Abs - Absorption factor (percent of the chemical absorbed by the

body)
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BW, « Body weight in age class i (kg)
f = Fraction of the year exposed

This equation accounts for changing chemical concentrations over time. When
concentrations are assumed to remain constant over time, equation L-8 changes
to:

M
LCL. - (1/N) * Q I MI, * Abs * [1/BWJ * f (L-9)

i«l

where:

C, >= Concentration of chemical x over entire exposure period

If body weight and intake are assumed to be constant, as in equation L-7, then
chemical intake can be estimated as:

LO» - 0, * (1/BW) * MI * Abs (L-10)
ESTIMATING CANCER RISKS CAUSED BY
EXPOSURE TO A SINGLE CARCINOGEN

Excess lifetime cancer risk from exposure to a single carcinogen can be
estimated by the following:

R= i-eKV"^ (L-ll)

where:

R >= Excess lifetime cancer risk
e « 171828
Px « Cancer potency factor (mg/kg/day)'1 for chemical x
LCI, « Lifetime average daily chemical intake (mg/kg/day) of chemical x

Where the risks are low (R t 10'3), equation L-ll can be approximated by:

R - P * LCL. (L-12)

ESTIMATING CANCER RISKS CAUSED BY
EXPOSURE TO MULTIPLE CARCINOGENS

Exposure situations may involve the potential exposure to more than one
carcinogen. To assess the potential for carcinogenic effects posed by exposure
to multiple carcinogens, it is assumed in the absence of information on
estimating synergistic or antagonistic effects that risks are additive. This
approach is based on EPA's Guidelines for Health Risk Assessment of Chemical
Mixtures (VS. EPA 1986a) and EPA's Guidelines for Cancer Risk Assessment

. EPA 1986b).
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For estimating cancer risks from exposure to multiple carcinogens from a single
exposure route, equation H-12 may be generalized to:

N
R.- I l-e^i*"^ (L-13)

where:

« Sum of the excess lifetime cancer risks of the individual
carcinogens for exposure route m

= 2.71828
« Cancer potency factor (mg/kg/day)'1 for the ?h chemical
« Lifetime average daily chemical intake (mg/kg/day) of the inh

chemical

DERMAL ABSORPTION FROM SOIL

Factors such as the health of the skin, the location of the area of skin exposed,
hydration of the skin, time of exposure, molecular size of the chemical, lipid
solubility of the skin, thickness of the skin, temperature, and the type of solvent
the solute is dissolved in influence the absorption of chemicals into the skin
layer. Dermal absorption is a complex activity controlled by many factors, and it
is not possible to predict exposures from this route.

Skin is not very permeable, so it is a relatively good lipoid barrier separating
humans from their environment. However, the skin can absorb some chemicals
in sufficient quantities to produce systemic effects (Casserett and Doull 1986).
Absorption of a chemical requires passage through the outer skin layer, the
stratum corneum. Passage through this barrier is the rate limiting step in
dermal absorption. It appears all toxicants move across the stratum corneum by
passive diffusion following Pick's Law.

Dermal absorption of volatile compounds in pure form or dilute solution has
been observed and documented by several studies (Dutkiewitz and Tyros 1967;
Dutkiewitz and Tyros 1968; Scheuplein and Blank 1971; Scheuplein and Ross
1974).

Dermal absorption from soil will be a function of the concentration of
contaminants in the soil, the amount of soil in contact with the skin, the amount
of skin in contact with soil, the duration and frequency of the contact, and the
type of contaminant The amount of soil that accumulates on a person's skin
will be controlled by several factors including soil type, soil conditions, activity
the person is engaged in, soil conditions, body surface area exposed, hygiene
habits, and time of contact. Schaum (1984) used a range of soil accumulation of
0.5 to 1.5 mg/cm1. OHEA also suggests this range, with an average value of 1.0
mg/cm1. EPA's Superjund Exposure Assessment Manual suggests a range of 1.45
to 2.77 mg/cm ' (U.S. EPA 1988).

The area of skin exposed depends on climate and the activity in which the
individual is engaged. For example, the hands and face are the areas most
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likely to be exposed. If gloves are worn, then exposure could be significantly
reduced. The surface area of the head is estimated as 1,180 cm1 for males and
1,100 cm* for females based on one reference (Anderson et al. 1984) and 1,350
cm* for males and 1,200 cm* based on a second reference (ICRP 1974). The
surface areas of the hands and arms, respectively, are estimated as 840 cm* and
2^80 cm1 for men and 746 cm1 and 2,100 cm1 for women (Anderson et
al. 1984). Schaum estimated that 910 cm1 of skin would be exposed by an
individual wearing long sleeves, gloves, pants, and shoes and 2,940 cm1 by an
individual wearing short sleeves, open necked shirts, pants, shoes, but no hat or
gloves. (

In addition to factors influencing the amount of soil contact with the skin,
numerous factors control the absorption process. A significant factor in soil
exposures is the transfer of the chemical from the soil to the skin. This
multistep process requires the chemical to first desorb from the soil and then
diffuse across the outer skin layer. Desorption will be governed by the
chemical's relative affinity for the soil as compared to the skin or water (i.e.,
sweat or water associated with the soil). It wfl] also be governed by the amount
of moisture present on the skin or with the soil, skin conditions (e.gM health,
thickness, hydration), and the time in contact

These factors are not generally estimated or well correlated and understood. In
b'eu of these relationships, it has been suggested that a certain percentage of
contaminants present in the soil adhering to the skin be assumed to be absorbed
by the skin. Varying amounts have been suggested: from 0.07 to 3 percent for
dioxin (Schaum, 1984), 5 percent for PCBs (U.S. EPA 1986c), up to 100 percent
for compounds where no absorption information is available.

Based on the above and U.S. EPA guidance (U.S. EPA 1988; U.S. EPA 1986c),
a conservative estimate of dermal absorption exposure can be estimated if one
assumes the following:

Body weight: 70 kg
Soil deposition: 1 mg/cm1

Surface area of hands: 840 cm'
Absorption: 5 percent
Frequency: Once daily

Exposure = 1 mg/cm1 x 840 cm1 x 5 percent x 1/70 kg

Frequency: Once daily

«= 1 mg/cm1 x 840 cm1 x 5 percent x
« 0.60 mg of soil/kg body weight/day

Mnpared to the intake through ingestion (assIf this is compared to the intake through ingestion (assume 100 mg/day; 70 kg
body weight) of 1.4 mg of soil/kg bw/day, it is seen that dermal absorption from
sofl during contact may not be as great as ingestion exposures, and, as discussed,
there is uncertainty with such an estimate. Consequently, dermal absorption
from direct contact with contaminated soil is not estimated in this assessment.
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MASS LOADING APPROACH FOR AIRBORNE DUST

In addition to emissions of volatile organic compounds from soil, soil may
become suspended in the ambient air. Surface soil may be suspended by wind
or mechanical forces. Subsurface soil may be suspended in air during excavation
activities. The approach in this analysis assumes that a given amount of soil
mass is present in the ambient air. The dust loading is not modeled but rather
is assumed to be the same as levels typically found in urban environments. This
mass loading approach has been previously used to model the airborne
concentrations in excavation exposures (U.S. NRC 1986; U.S. DOE 1986; Healy,
1980).

It is assumed that dust containing site-related chemicals is present in the
ambient air at the level typically found in urban air, or 100 pg/m3 (U.S. DOE,
1986). This approach also assumes that all airborne particles are of respirable
size.

The mass loading approach requires two parameters: dust loading in the
atmosphere and chemical concentration in the source soil. To calculate the
effective airborne concentrations of a given chemical, the following equation can
be applied:

C. « ML * C. * UC (L-14)

where:

C, = Chemical concentration in air (mg/m*)
ML •= Mass loading (yg/m3)
C, = Soil concentration Qng/kg)
UC « Unit conversion 10* (kg/ug)

VOLATILE EMISSION CALCULATIONS

The model used to estimate volatile emissions is based on a model for
estimating volatile releases from covered landfills (without internal gas
generation) containing toxic materials developed by Fanner and later modified
(U.S. EPA, 1988). Diffusion to the atmosphere is assumed to occur from a
planar surface within the landfill using Pick's Law of steady-state diffusion.
Processes such as biodegradation, transport in water, adsorption, and landfill gas
production are ignored by the calculation. The modified equation used to
described the volatilization is:

E4 - Dj * CJ * A * P, * MA, (L-15)

where:

Ej = emission rate of compound i (g/s)
D, = diffusion coefficient of compound i (cm2/s)
C,i = saturated vapor concentration of compound i (g/cm3)
A « exposed area (cm2)

L-7



P, « the ratio of air-filled soil porosity to total sofl porosity
(dimensionless)

Mi « weight fraction of compound i in the waste (g/g)
dK « effective depth of sofl cover (cm)

The sofl moisture may be accounted for by replacing the total sofl porosity with
a porosity ratio term. This ratio is defined as:

P. - P.1W3/P2 (L-16)

where:

P, « total sofl porosity (dimensionless)
P, « the air-filled sofl porosity (dimensionless)

The total sofl porosity and the air-filled porosity are computed once the soil
types are defined. In the rare case where the soil is completely dry, the air-
filled porosity becomes the total sofl porosity, and P, becomes P,4/3. This occurs
in the original formulation of eq. L-16. The total soil porosity is calculated as:

Pt « 1.0-(B/p) (L-17)

where:

B = bulk density of the sofl (g/cm3)
p « particle density (g/cm3); 2.65 for mineral material

The air-filled porosity, P,, can be calculated using the total soil porosity minus
the field capacity for water of the sofl. The equation for computing air-filled
porosity is:

P. - P, - 6 (L-18)

where:

6 « percent field capacity for water of sofl (dimensionless)

If the diffusion coefficient for the chemical is unknown, it can be calculated
using Fuller's method given by Perry and Chilton:

(0.01 * Tus (1/MWj + 1/MW.j,)0-5)

where:

DJ « diffusion coefficient of compound i (cm2/s)
T « annual average air temperature (°K)
MWj m molecular weight of compound i (g/mol)
MW,ir = molecular weight of air (328.8) (g/irnol)
PR,,r =s atmospheric pressure of site (atm)
EVj = molecular diffusion volume of air (20.1) (cnrVmole)
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The molecular weight and volume of a compound are needed to compute the
vapor concentration (CJ using the following:

f K * i j f, ~n\" R * T — (L-2°)
Qj « saturated vapor concentration of compound i (g/cm3)

where:

VP: « saturated vapor pressure of the compound i (mm H,)
MWj « molecular weight of compound i (g/mole)
R « molar gas constant (6.23 x 104 cnr mm Hg/°K mole)
T »= annual average air temperature (°K)

Since the saturated vapor concentration of the compound in the soil is used, this
assumes that contaminant concentrations are constant throughout the soil layer.
This assumption provides an upper limit for the volatilization rate.

Although there is no generally accepted methodology for estimating onsite
concentration from an area source, onsite air concentration was estimated based
on the "box mode" approach (U.S. EPA, 1986c):

C « Q/(LS * V * H) (L-21)

where:

H « mixing height (2 meters)
V « average wind speed with mixing zone

« 0.5 times wind speed at mixing height
LS * width dimension of contaminated area perpendicular to the wind

direction

The contaminant source term was based on the average subsurface contaminant
concentration in the west side of the site to a depth of 10 feet. A source area
of 100,000 m2 was assumed. The depth of soil above the source material was
assumed to be 0.1 m.

The mixing width for the box model was assumed to be 10 m, and the mixing
height was assumed to be 2 m. A wind speed of 6 m/s was assumed. The
estimates of volatilization and onsite concentration are presented in Table L-l.

The ambient air concentration at a distance of 300 meters was also estimated by
a centerline of a plume directly downwind from the source using Turner's
method (U.S. EPA, 1988). It is based on:

where:
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C(X) - concentration of substance at distance x from site (mass/
volume

Q « release rate of substance from site (mass/time)
6y « dispersion coefficient in the lateral (crosswind) direction

(distance)
11 « mean wind speed (distance/time)
i « the value pi - 3.14

A stability class of D was assumed. The results are presented in Table L-1.

GLT864/051.50
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Table L-1
MOSS-AMERICAN SITE
ESTIMATION Of POTENTIAL VOLATILIZATION
UEST SITE

SITES VOLATILE EMISSION CALCULATIONS

COMPOUND

Bentene
Bentotalpyrene
Bento Ib] f luoranthene
Bentolg,h,i)perylene
Benzo(k) f luoranthene
Bento (a) anthracene
Chrysene
D i bento (a , h J anthr ancene
Ethylbentene
1 ndeno 1 1 , 2 , 3 - cd) pyr ene
Naphthalene
Toluene
Xylene

(1) (1) (1)
Concen-
tration Molecular Atomic
in soil Weight Diffusion

CAS »

71-43-2
50-32-8
205-99-2
191-24-2
207-08-9
56-55-3
218-01-9
53-70-3
100-41-4
193-39-5
91-20-3
108-88-3
1330-20-7

(mg/kg) (g/mol) Volume

0.004 78.0
1.3 252.3
2.8 252.3
2.1 276.0
2.2 252.3
3.9 228.3
4 228.3

0.45 278.4
0.006 116.0
2.1 276.0
4.3 128.2

0.041 92.0
0.005 106.0

90.68
252.76
252.76
252.76
252.76
239.96
239.96
289.72
151.80
265.56
140.44
111.14
131.60

(1)

Vapor
Pressure
(ma Hg)

9.52E+01
5.606-09
5.006-07
1.03E-10
5.106-07
2.206-08
6.30E-09
1.00E-10
7.006*00
1.00E-10
8. TOE-02
2.81E+01
1.00E+01

(I/C) (C)
Saturated

Diffusion Vapor
Coefficien Cone.
(cmZ/sec.)

0.08187
0.04698
0.04698
0.04677
0.04698
0.04839
0.04839
0.04385
0.06268
0.04570
0.06425
0.07359
0.06735

(g/cm3)

4.216-04
8.016-14
7.156-12
1.616-15
7.296-12
2.856-13
8.156-14
1.586-15
4.606-05
1.566-15
6.326-07
1.466-04
6.016-05

(C)
emission
Rate

(g/sec.
per cm2)

1.896-12
6.716-20
1.296-17
2.176-21
1.036-17
7.376-19
2.166-19
4.276-22
2.376-13
2.066-21
2.396-12
6.076-12
2.786-13

Parameters Used to Calculated Volltillzation:
Ambient Temperature (C)
Absolute Pressure (atmospheres)
Soil Bulk Density (g/cm3)
Particle Density (g/cm3)
Moisture Filled Porosity
Total Porosity
Air Filled Porosity
Ratio of Air Filled to Total Porosity
Surface Area of contaminated zone (m2)
Depth of Soil Cover (cm)

10
1.00
1.50
2.65
0.10
0.43
0.33
0.14

1000000
100

(1)
(1)
(1)
(1)
(1)
(C)
(C)
(C)
(1)
(1)

Typical subsurface
Use 1.0
Typical range is 1

temperatue is 10

.0 to 2.
2.65 is representative of
Range 0 to 1.0 but

0

degrees C.

(C)
Emission
Rate

(g/sec.
from Area

1.896-06
6.716-14
1.296-11
2.176-15
1.036-11
7.376-13
2.166-13
4.276-16
2.376-07
2.066-15
2.396-06
6.076-06

(C)
Airborne
Cone.
On- site
(mg/m3)

3.156-05
1.126-12
2.156-10
3.626-14
1.726-10
1.236-11
3.616-12
7.126-15
3.966-06
3.43E-14
3.996-05
1.01E-04

2.786-07 4.636-06

(C)
Airborne
Cone, at
Distance
(mg/m3)

3.806-07
1.356-14
2.596-12
4.366-16
2.086-12
1.486-13
4.356-14
8.586-17
4.776-08
4.146-16
4.816-07
1.226-06
5.586-08

average density material
must be less than Total Porosity

As a check this should be between 0.33 and 0.55
Calculated by spreadsheet
Calculated by spreadsheet
Site specific
Site specific

Parameters Used to Calculated Airborne
Average Wind Speed (m/s)
MlnimiM Area Width (m)
Mixing Height (m)
Stability Class
Receptor Distance Downwind (kin)
Lateral Dispersion Coefficient (m)
Vertical Dispersion Coefficient (M)
Fraction of Time Wind Blows Toward
Receptor

Concentration:
6.00 (I) Site specific (3 m/s can be used as a conservative estimate)
10.00 (I) Site specific
2.00 (I) Use 2 M for on-site calculations

0 Not used in spreadsheet, but used to estimate dispersion coefficients
0.30 Not used in spreadsheet, but used to estimate dispersion coefficients
22.00 (I) See pp 3-14 and 3-15 of Superfund Exposure Assessment Manual (Versar,
12.00 (I) See pp 3-14 and 3-15 of Superfund Exposure Assessment Manual (Versar,
1.00 (I) Site specific (.3 can be used as a conservative upper bound)

1967)
1987)

(I) Indicates value must be input by user.
(C) Indicates value is calculated by spreadsheet.
(I/O Indicates value may be input by user or calculated by the spreadsheet.
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Table W-T
MOSS-AMERICAN SITE
COMPARISON OF ESTIMATED DAILY INTAKE TO REFERENCE DOSE
CHILD SOIL INGESTION EXPOSURE • TRESPASSERS EAST

<RfO)

Chewlcal

Oarlue
Oerylllus
Cedalu*
Chraaiw (b)
Copper
Ethylbmcnt
lead
Manganese
Mercury (c)
Naphthalene
Nickel (d)
styrene
Tolume
1.1.1-Trlehloroethane
Vanadiw
Xylenes
Zinc
Natard Index (Su» of DI/RfO)

Reference
Dose (RfD)

0.03 1
0.005 1
0.0005 1
0.005 1
0.037 N
0.1 1

0.0014 S
0.2 1

0.0003 R
0.4 R
0.02 1
0.2 1
0.3 1
0.09 1
0.007 R

2 1
0.2 1

Niftiest Detected Estlswted Dally
Concentration Intake (01)

ug/kg 09/kg/day DI/RfD

85000
1100
6700
27000
32000
1600
15000
730000
1300

1500000
31000
2600
1300
19000
35000
1400

130000

.0002

.0000

.0000

.0001

.0001

.0000

.0000

.0021

.0000

.0043

.0001

.0000

.0000

.0001

.0001

.0000

.0004

.003

.001

.038

.015

.002

.000

.031

.010

.012

.011

.004

.000

.000

.001

.014

.000

.002

0.147

Exceed
Reference

Dose

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

fieoMetrle
Mean Estla»ted Dally

Concentration Intake (01 >
u*/kO ao/tO/dey DI/RfD
83000
900
6100
25000
27000

24
11000
650000

600
7400
29000

29
200
56

34000
50

120000

0002
0000
0000
0001
0001
0000
0000
0019
0000
0000
0001
0000
0000
0000
0001
0000
0003

.005

.001

.035

.014

.002

.000

.022

.009

.006

.000

.004

.000

.000

.000

.014

.000

.002

0.114

Exceed

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

EXPOSURE ASSUMPTIONS

Exposure Settin*
Exposed Individual
Soil Intake (gra»s/dey)
Bod? Height (kilograas)

Child
0.1
35

(a) Source: I: IRIS - Integrated Risk Information Syste*.
S: SPNEM - Superfund Public Health Evaluation Manual.
N: NEAST - Health Effects Assesanent SuMary Tables • Quarterly

(b) Assuatd to be in the («6) heMvalent state.
(c» Assuaed to be alkyl avrcury.
(d) Nickel value based on nickel-soluble salts.
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Table N-S
MOSS-AMERICAN SITE
EKCESS lircilNE CANCER RISK
SOU IMGESTION EXPOSURE • TRESPASSERS EAST

U.S. EPA
Carcinogen

Cheialcat Classification

(a)
Carcinogenic

Potency factor
<kg-day/«ig>

Highest
Detected

Concentration
U9/kg

Excess
llfetin*

Cancer Risk

Geometric
new

Concentration
Excess

llfetiac
Cancer Risk

Arsenic
Oenfolal antftrscena
Reniolbl f luorenthene
Oenralkl f looranthene
Oentolalpyrene
•entolg.h, ilperylene
Chrysene
Indtiiutl ,2,3-cdlpyt ajia
SUN or RISKS •

A
02
02
02
02
02

C
02

1.75 A
11.
11.
11.
11.
11.
11.
11.

C
C
C
0
c
c
c

5600
410000
90000
90000

100000
31000

300000
210000

2E-07
IE-0*
3E-05
3E-05
3E-05
8E-06
8E-05
5E-05
3E-04

4901
3800
2700
2700
MOO
2100
3700
2200

2E-07
IE-06
7E-07
7E-07
7E-07
5E-07
IE-06
6E-07
5E-06

EXPOSURE ASSUMPTIONS

Exposure Set tine. Trespass
Daily Soil Intake (graM/day) 0.1
Body Weight (kllofraw) 70
Nu4ier of days/week exposed 2
NiMber of weeks/year exposed 20
Nwlier of years exposed 10
lifeline Average Soil Intake 0.00002
(gram/kg body wight/day)

(a) Source: At U.S. EPA 19M.
0: U.S. EPA 1980.
C: Rased on bcnzotalpyrene.



fable N-4
MOSS-AMERICAN SITE
COMPARISON or (SUMMED DAILY INTAKE TO REFERENCE DOSE <RfO)
CNIIO SOU INCEST ION EXPOSURE - TRESPASSERS WEST

(a)

Chemical
(RfO)

•e/kf/day

Highest
Detected

Concentration
ug/ko,

Estimated Dally
Intake (01)

aig/kf/day DI/RfO

Exceed
Rc'cv cnct

Geometric
Mean

Concentration
Estimated tally

Intake fOI)
an/kayday OI/RfO

Exceed
Reference

Acetone •.I
•artiM 9.0)
terylllua 0.005
Cadmtua 0.0005
Chromlua (b) 0.005
Copper 0.037
Cyanide td> 0.02
2.4-Oinltrophenal 9.002
Ethylbtnzene 0.1
lead O.OOU
Manganese 0.2
Mercury (c) 0.0003
Naphthalene 0.4
Nickel (e) 0.02
Toluene 0.3
Vanadium 0.007
Kylenes 2
Zinc 0.2

Natard Index (Sum of »l/RfO)

210
200000
1400
76000
30000

1 50000
2300

620000
240

I 410000
1 410000
1 1400
1 6600Q

22000
500

1 22000 (
120 (

9000000 1

.0000

.0006

.0000

.0002

.0001

.0001

.0000

.0010
MHW• ̂nnnp
.0012
.0012
ILOOOO
.0002
.0001
.0000
1.0001
1.0000
1.0200

.000 NO 36

.011 NO 99000

.001 NO 1000

.434 NO 13000

.017 NO 19000

.004 NO 25000

.000 NO 1700

.006 NO (f)

.000 NO 12

.037 NO 60000

.006 NO 230000

.013 NO 300

.000 NO 13000

.003 NO 16000

.000 NO 170

.009 NO 18000

.000 NO 8

.140 NO 740000 0

!.362

0000
0003
0000
0000
0001
0001
0000
0000
0000
0002
0007
0000
0000
0000
0000
0001
0000
0021

I

.000 NO

.006 NO

.001 NO

.074 NO

.011 NO

.002 NO
MM 8Mk•9UU HO
.000 NO
.000 NO
.122 NO
.003 NO
.004 NO
.000 NO
.002 NO
.000 NO
.007 NO
.000 NO
.011 NO

1.243

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake <grams/day)
gody Weight (kilograms)

Trespass
Child
0.1
35

(a) Source: I: IRIS - Integrated Risk Information System.
S: SPMEM • Superfund Public Health Evaluation Manual.
N: MEAST - Health Effects Assessment Sumaary Tables - Quarterly Sumwary-

(b) Assumed to be In the («6) hexavalent state.
(c) Assumed to be alkyl acrcury.
(d) Cyanide value based on free cyanide.
(e) Nickel value based on nickel-soluble salts.
(f) Insufficient number of positive detections to estimate a mean concentration.



fable M-5
MOSS-AMERICAN SUE
COMPARISON Of ESTIMATED Ml IT INTAKE TO RErERENCE OOSC tlfO)
AOW.T SOU INGEST ION EXPOSURE • TRESPASSERS UEST

Cheat cat

Acetone
Nariua
Nerylllua
Cadaiua
ChroMiwi (b)
Copper
Cyanide (d)
2,4-Oinltrophenol
Ethyl benzene
lead
Manganese
Mercury (e)
Nephthalene
Nickel (e)
Toluene
Vanediua
Rylenes
Zinc

(a)
Nef 99 enca

Dose (RfD)
a«j/kg/dey

•.1 1
•.05 1

•.005 1
•.0005 1
0.005 1
0.037 N
•.02 1

•.002 1
•.1 1

•.0014 S
0.2 •

•.0003 •
0.4 N

0.02 1
0.3 1

•.007 N
2 1

0.2 1

Highest
Detected Estiaated Daily

Concentration Intake (01 >
ug/kg m/kg/day DI/RfO

210 0.0000
200000 0.0003

1400 0.0000
76000 0.0001
30000
50000
2300

620000
44.A240

410000
410000

1400
66000
22000

500
22000

__ 120
9800000

.0000

.0001

.0000

.0009

.0000

.0006

.0006

.0000

.000

.006

.000

.217

.009

.002
.000
.443
.000
.418
.003
.007

.0001 0.000

.0000 0.002

.0000 0.000

.0000 0.004

.0000 0.000

.0140 0.070

Exceed
Rtftrvncv

Dose

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Geoaetric
Mean Eat tasted Dally Exceed

Concentration Intake (DO Reference
ug/kg ag/kg/day OI/tfD Dose

_ 36
99000

1000
13000
19000
25000

1700
CO
12

230000
300

13000
16000

170
18000

8
740000

.0000
ioooi
.0000
•jnH^P
IMMMI•wnw

.0000

.0000

.0000

.0000

.0001

.0003

.0000

.0000

.0000

.0000

.0000

.0000

.0011

•̂ NĴ P Hw

.003 NO

.000 NO

.037 NO

.005 NO

.001 NO
.000 NO
.000 NO
.000 NO
.061 NO
.002 NO
.002 HO
.000 HO
.001 NO
.000 NO
.004 NO
m ^MftHO

.005 NO

Hazard Index fsua of DI/RfD) 1.181 0.122

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake (gram/day)
Body Weight (kilogram)

Mult
0.1
70

(a) Source: I: IRIS • Integrated Risk Information Systea.
S: SPNEN - Superfund Public Health Evaluation Manual.
N: NEAST • Health Effects Assessment SuMary Tables - Quarterly Suawry.

(b) Assuaed to be in the <*A) hexavalent state.
(c) Assuaed to be alkyl acrcury.
(d) Cyanide value based on free cyanide.
(e) Nickel value ba«ed on nickel-soluble salts.
(f) Insufficient nuaber of positive detections to estimate a Mean concentration.



fable H-6
MOSS-AMERICAN SITE
EXCESS LIFETIME CANCER RISK
SOU INCEST ION EXPOSURE -TRESPASSERS UEST

(•) Rifnett GeoMtrle
U.S. EM Carcinogenic Detected EMMS Neon tueeta

Carcinogen Potency Factor Concentration llfetie* Concentration llfetia*
ChHHeal Classification (kg-day/ng) ug/kg Cancer Rltk ug/k« Cancer Risk
Arsenic
Oeniene
Oentolal antnracene
Oentolbl f luoranthent
Oeraotkl f luoranthene
Oenzolalpyrene
Oentolg.h. Dperytena
Cnyrsene
tndenoll (293-cdl|iyf ene

A
A

•2
02
•2
02
•2

C
•2

1.75
0.029
11.
11.
11.
11.
11.
11.
11.5

A 110000
1 11

380000
270000
240000
200000
51000

490000
120000

4E-M
7E-12
IE-04
7E-05
6E-05
5E-05
1E-05
IE-04
3E-05

7800
4

UNO
11000

6200
6800

16000
6000

3E-07
X-12
X-06
X-06
X-06
2E-06
2E-06
4E-06
2E-06

SIM OF RISKS • 5E-04 2C-05

EXPOSURE ASSUMPTIONS

Exposure Setting
Oally Soil Intake (grMt/day) 0.1
Ooo> Weight (kllograM) 70
NuMber of oay&/neek expoara 2
Nuwber of iieckt/yvor enpoMo 20
Nuwoer of yeara eMpoaao vO
llfetliK Average Soil Intake 0.00002
(grans/kg body wight/day)

(a) Source: I: IRIS - Integrated Rltk Information Syste*.
A: U.S. EPA 1908.
0: Oased on bentotalpyrenc.
C: U.S. EPA 1980.

C.



Table W-7
MDSS-AMEtlCAN SITE
COMPARISON OF ESTIMATED OMIT INTAKE TO REFERENCE DOSE (RfO)
CHILD INHALATION EXPOSURE - TRESPASSERS EAST

Ceowtrlc

WMicat
(RfO)

"•/kg/day
Concentration

aig/wJ

Oaily
Intake (01)

Pl/RfO

Highest
Reference Detected Daily

Oose Concentration Intake (01)
CiiceededT aaj/id ng/kf/day OI/RfO

Dose
ExceedMif

*rlUM
erylllw

iiroMiua VI

thylbeniene
Fad

preury (Inorganic)

Ickel
tyrene
glume
,1.1-trlchloroethane

ylenes
ine

0.0001
0.005

0.0005
0.005
0.01
0.1

0.0014
0.0003
0.0003

0.4
0.02
0.2

1
0.3

0.007
0.4

0.01

NEAST
IRIS
IRIS
IRIS

NEAST
IRIS

NEAST
NEAST
NEAST
NEAST b/d
IRIS b

NEAST
NEAST
NEAST b
NEAST
NEAST

0.0000083
0.000000098
0.00000061
0.0000025
0.00000027

0*0000000024
0.0000011
0.000066

0.000000079
0.00000059
0.0000029

0.0000000028
0.00000002
0.000000005
0.0000034

0.000000005
0.000012

0.0
000

.VMJOW
,000001
000054
,000022

,000035
00980ft
.000012

0.000

000022
0.000000
0.000055

HO
HO
HO
HO
HO
MO
HO
MO
NO
NO
HO
NO
HO
NO
HO
NO

0.
0.00000011
0.00000067
0.0000027
0.0000032
0.00000016
0.0000015
0.000073

0.00000013
0.00014

0.0000031
0.00000026
0.00000013
0.0000019
0.0000035
0.00000014
0.000013

,000024
114

,010046
,000019
,000016

000022
000000

0.000058

HO

HO
NO

NO
NO
NO
NO

•tard Irate* (Sua of OI/RfO) 0.014 0.015

KPOSURC ASSUMPTIONS

Kposure set t Ing
•posed individual
oo> uelght (kf)
nhatatlon rate (l/«in)
ine enposed (hrs/day)
vluae of air Inhaled/day (t/d

Child
35
13
2

1560

•) Sources of TonJclty Values:
IRIS • Integrated Risk Infonwtlon Sytte».
SMttH - Suprrfund Public Health Evaluation Manual. U.S.
•EAST • Health Effects Assessment Suajary Tables - Quarterly Suamry.

b) No inhalation RfO available, based on investion RfO.
c) Nickel value based on nickel-soluble salts.
d) Air concentrations based on surface soil data. Assuatd dust loading of 100 «gA0.
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TaMe N-9
MOSS-AMERICAN SITE
EXCESS lirCIIHE CANCER RISK
INHALATION EXPOSURE • TRESPASSERS EAST

Ceowtrle <b)

Oiealeal

Arsenic
Oeniotelantkrecene
Oentolbl f luoranthena
Bemolkl f luorantkene
Ocntofgf hv f iperylene
Oensolalpyrene
Chyrsene
lndeno|1,2,3-cd|pyrene

U.S. EPA
Carcinogen

Classification

A
02
02
02
02
02
02
02

Carcinogenic Detected
Potency Factor Concentration

(kg-oVy/ng) «g/«S
<M» 1 5.4E-07

B 4.1E-05
0 9.8E-M
0 «.«* 06
B 1.2E-06
C 1.0E-05
B 3.0E-05

1 B 2.1E-05

Excess
llfettw*

Cancer Risk

6E-08
5E-07
IE-07
IE -07
2E-08
IE-07
4E-07
3E-07

NNH
Coticcnt̂ ftt ion

•9/tfS

4.5E-07
3.0E-07
2.7E-07
2.7E-07
2. IE-07
2.6E-07
3.7E-07
2.2E-07

Excess
llfetia*

Cancer Risk

K-08
5E-09
4E-0*
4E-09
3E-0*
3E-09
5E-09
3E-09

sw or RISKS • 2E-06 7E-08

EXWSORE

Exposure Setting
Inhalation rate <«/*rin)
•ody Melfht (kilograaB)
Tine exposed (Krs)
Murfier of days per neck
HiMber of Meeks per year
Nuaber of years exposed
lifetime average air Intake
(liters/kg body weight/day)

20
70
B
2

20
10

2.15

a. Source: I: IRIS - Integrated Risk Infomttlon Systew.
I: Oased on bentolalpyrent.
C: U.S. EPA 1980

b. Air concentrations based on surface soil data. Assuxcd dust loading of 100 saj/aiS.



Table M-1«
MOSS-AMERICAN SITE
COMPARISON OF ESTIMATED OAUT INTAKE TO REFERENCE MSE
CNHO INRAIATION EXPOSURE • TRESPASSERS UEST

(«fO)

Chemical

Reference
Dose (RfD)
mg/kg/dey Source (a)

Highest (d)
Detected Dally

Concentration Intake (Dl)
aig/kg/day 01 /RfO

fieoaetrlc (d)
Reference Mean Dally

Dose Concentration Intake (Dl)
Exceeded? mf/m3 mg/kg/dey

Reference
Dose

01/f.fD Exceeded?

Acetone
BariiM
Beryl HUM
Cadmium
Chromium VI
Copper
Cyanide
2.4-Dttrophenol
E thy! bent ene
lead
Manganese
Mercury (Inorganic)
Naphthalene
Nickel
Toluene
Vanadiua
Mylcnes
Zinc

Natard Index (Sua of 01 /RfO)

0.1
0.0001
0.005
0.0005
0.005
0.01
0.02
0.002
0.1

0.0014
0.0003
0.0003

0.4
0.02

1
0.007
0.4
0.01

HEAST (b)
NEAST
IRIS (b)
IRIS (b)
IRIS (b)

HEAST
NEAST (b)
IRIS (b)
IRIS (b)
SPHEN (b)
NEAST
NEAST (b)
NEAST (b)
HEAST (b/d)
HEAST
HEAST (b)
NEAST
NEAST (b)

0.000000021
0.00002

0.00000014
0.0000076
0.000003
0.000005

0.00000023
0.000062

0.000000024
0.000041
0.000041

0.00000014
0.0000066
0.0000022

0.000000058
0.0000022

0.000000012
0.00098

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

0.000000
0.008914
0.000001
0.000677
.000027
.000022
.000001
.001382
.000000
.001305
0.006091
0.000021
0.000001
0.000005
0.000000
0.000014
0.000000
0.004368

0.023

NO
NO
NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
NO
NO
NO

0.0000000035
0.0000099
0.0000001
0.0000001
0.0000013
0.0000019
0.00000017

e
0.0000088812

0.000006
0.000023

0.000000838
0.0000013
0.0000016

0.000000017
0.0000018

0.0000000008
0.000073

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000000

.004413

.000001

.000009

.000012

.000008

.000000

.000000

.000000

.000191

.003417

.000006

.000000

.000004

.000000

.000011
•000000
.000325

0.008

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

EXPOSURE ASSUMPTIONS

Exposure setting Trespass
Exposed Individual Child
Body weight (kg) 35
Inhalation rate (l/mtn) 13
Time exposed (hrs/dey) 2
Voluav of air Inhaled/day (I 1560

(a) Sources of Toxiclty Values:
IRIS - Integrated Risk Information System.
SPNFM • Superfund Public Health Evaluation Manual.
HEAS1 • Health Effects Assessment Suamary Tables • Quarterly Summry.

(b) No Inhalation Rfo available, based on ingest ion RfO.
(e) Cyanide value based on free cyanide.
(d) Air concentration* based on surface soil data. Assumed dust loading of 100
(c) Insufficient number of positive detections to estimate a mean concentration,

C
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labte H-12
MOSS-AMERICAN SITE
EXCESS lirEtlME CANCER RISK
INNAIATKM EXPOSURE - TRESPASSERS VEST

(•) Highest (b)
U.S. CM Carcinogenic Detected Excess

Carcinogen Potency rector Concentration lifetime
Clatsif (cation <kg-day/mg> mg/mJ Cancer Disk

Geometric (b)
Mean

Concentration
mg/mS

Excess
lifetime

Cancer tUk
Arsenic
OVfvtCnv

Mmottlfluoronthene

Chyrsciw
1 fwxno 1 1 ̂  c * 3 * Co| fvyreiw
SUN or RISKS *

A '.
A o.o;

B2
R2
•2
B2
82
82
82

M I
19 1

8

C

LIE-OS
LIE-09
3.8E-05
2.7E-OS
2.4E-05
S.1E-06
2.0E-05
4.9E-05
1.2E-05

IE-06
7E-H
5E-07
«E-07
3E-07
7E-OB
3E-07
6E-07
2E-07
3E-06

7.8E-07
4.0E-10
1.SE-06
LIE-06
1.0E-06
6.8E-07
8.2E-07
1.6E-06
6.8E-07

K-OB
2E-14
2E-OB
1C-OB
IE-OB
9E-09
1E-OB
2C-OB
9E-09
2E-07

EKfOSUK ftSSUHPTKMS

Eiposure Setting
Inhalation rate (I/win)
§oo> Height (kilogram)
Tine exposed (hrs)
|fca^A^«i*» —g C^BMOA 0̂ aia>vBî wr o* ovys P^*
NiMber of weeki per ye*r
NUMoer of ycors cipooto
lifetlac average air Intake
<llter*/kg bodr «rt./darl

20
70
8
2
20
10

2.15

a. Source: I: IRIS • Integrated Risk Information Systen.
B: Cased on bemolalpyrene.
C: U.S. CM 1980

b. ftlr concentrations based on surface soil data. Assumed dust loading of 100 *g/»3.

C



SiZS Z

i
2.
o

3

iillliiilililililll!

888888388388883838883

iiiiiiliilllliiililli

888888838888888888888

i•

III
111

3!

i
m

ill

t
*



— o o

5 jr •cL*< *» • •sl^f ?!

i 3---*iI 1»?I

liIf

I!
Ilii it

3,

•

iliilllliiliiiillilii

838888888888888888888

liiiiiiiiiiiiiiiiiiii

888888888888888888^88

if
If
'si

f!|?
ill

A m

ill

illi

ias
•1
59
I:
,5
II

s

i



Table H-15
MOSS-AMERICAN
EXCESS LIFETIME CMCER RISK
SOU INCEStlON EXPOSURE - EAST PEVEIOPMENT

ClNMHcal

Arsenic

Oentotbl f luoranthent
Oento(k) f luaranthene
Oemolt ,h, llperylene

bi«<2-Ethylhexyt )phthalate
Cliff r icnc
I.MHchloroethana
|fl0BftO\ 1 9 Cf *"lOjpyer8JflB}

2,3.7.8- TOO (Dtonln)
SUM or RISKS •

U.S. EPA

Classification

02
02
02
02
02
02

C
C

02
02

(a) Highest Geometric
Carcinogenic Detected Excess Mean Excess

Potency rector Concentration lifetime Concentration lifeline
<kg-day/Mg> ug/kg Cancer Risk ug/kf Cancer Risk

1.75
11.
11.
11.
11.
11.

0.014

0.091
11.5

156000

6800
410000
99000
99000
12000

100000
460

300000
210

210000
0.28

2E-05
7E-03
2E-03
2E-03
2E-04
2E-03
9E-09
5C-03
X-08
X-03
6E-05
2E-02

4700
2800
2100
1900
1500
1900
460

2700
210

1500
b

It-05
5E-05
X-05
X-05
2E-05
X-05
9E-09
4E-05
X-00
2E-05
OE«00
2E-04

EXPOSURE ASSUMPTIONS

Cuposwe Setting
Oaily Soil Intake (frsav/day)
OooV Weight (kilogram)
ttwter of days/week exposed
NwHber of weeks/year eMposao
NuMier of years enfjosed
Lifeti«e Average Soil Intakt
(gram/kg body Height/day)

Residential
0.1

70r
52
70

0.0014

(a) Source: It IRIS - Integrated Risk Infonwtion Systew.
N: HEAST • Health Effects Assessment SUMary Tables - Quarterly SUMary.
0: Oased on bemolalpyrene.
A: U.S. EPA 1908
C: U.S. EPA 1980



Iable N-16
MOSS-AMERICAN SITE
COMPARISON OF ESTIMATED MHT INTAKE TO REFERENCE MX <RfO)
CHI10 SOIL INOESflON EXPOSURE • DEVELOPMENT UEST

Chemical

Acetone
Barium
Oenioic Acid
Beryl HIM
bis(2-Ethylheityl)f)hthatat«
Cadmium
Chromium (b)
Copper
Cyanide (4)
2.4-OlnltroDhtnol
Ethyl bentene
lead
Manganese.
Mercury (e)
Methylene chloride
Naphthalene
Nickel (e)
Styrene
TetraeMoroethene
Toluene
1.1.1-trlchloroethane
Vanadium
Xylenes
Zinc

Hazard Index (Sum of OI/RfO)

Reference
Das* (RfO)
mg/kg/dey

0.1 1
0.05 1

4 1
0.005 1
0.02 1

0.0005 1
0.005 1
0.037 N
0.02 R
0.002 1
0.1 1

0.0014 S
0.2 N

0.0003 R
0.06 1
0.4 H
0.02 R
0.2 1
0.01 1
0.3 1
0.09 1
0.0070

2 1
0.21 <

Highest Detected Estimated Dally
Concentration Intake (01)

ug/kg mg/kg/day

370
200000

810
1300
1600
76000
81000
140000
3000

620000
450

520000
830000
3900
10000

1800000
220
380
9

580
11

35000

.0000

.0027

.0000

.0000

.0000

.0010

.0011

.0019

.0000

.0003

.0000
•HUiB.VUDV
.0111
.0001
.0001
.0240
.0000
.0000
.0000
.0000
.0000
.0005

1100 0.0000
9800000 0.1307

DI/RfO

0.000
0.053
0.000
0.003
0.001
2.027
0.21*
0.050
0.002
4.133
0.000
4.952
0.055
0.173
0.002
0.060
0.000
0.000
0.000
0.000
0.000
0.067
0.000
0.622

12.419

Exceed
Reference

Dose

NO
NO
NO
NO
NO
TES
NO
NO
NO
VES
NO
VES
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Ocometrle Mean Estimated Dally
Concentration Intake (01) Re

ug/kg mg/kg/day OI/RfO
60

62000
210
490
266
5000
16000
25000
1400
(f)
•

22000
330000

250
6

4300
15000

4
3
41
11

14000
5

290000

.0000

.0000

.0000

.0000

.0000

.0001

.0002

.0003

.0000

.0000

.0000

.0003

.0044

.0000

.0000

.0001

.0002

.0000

.0000

.0000

.0000

.0002

.0000

.0039

.000

.017

.000

.001

.000

.133

.043

.009

.001

.000

.000

.210

.022

.011

.000

.000

.010

.000

.000

.000

.000

.027

.000

.010

0.502

Exceed
ferenca

Dos*

NO
HO
NO
NO
NO
NO
HO
NO
NO
NO
NO
00
NO
NO
NO
NO
NO
NO
NO
NO
00
HO
HO
HO

EXPOSURE ASSUMPTIONS

Enponure Setting
Exposed Individual
Soil Intake (ffMs/day)
Body Weight (kilograns)

Residential
Child
0.2
15

(a) Source: I: IRIS - Integrated Risk Information Syste*.
S: SPMEN - Superfund Public Health Evaluation Manual.
N: MEAST - Ncitlth Effects Assets*** Sia**ry Tables - Quarterly Suawry.

(b) Ansuwd to be in the <•*> hexavatent state.
(c) Assumed to be alkyl mercury.
(d) Cyanide value based on free cyanide.
(c) Nickel value hnccd on nickel-soluble salts.
(f) Insufficient number of positive detections to estimate a mean concentration.



Table M-17
MOSS-AMERICAN Silt
COMPARISON or {SUMMED MIIT INTAKE TO «E TERENCE DOSE (RfO)
MNJIT SOU INGEST ION EXPOSURE • DEVELOPMENT UEST

Ca>

Chemical
(RfO)

Highest Detected
Concentration

Estimated Dally
Intake (DO

mg/kg/day Ol/ttO

Exceed
Reference

Dose

Geometric Mean
Concentration

ug/kt

EstlMted
Intake <DI)
mg/kg/day

Exceed
Reference

Acetone
Oariw
•eniolc Acid
•eryllliM
bts<2-Ethylhexyl )ph thai ate

Chromtua Cb)

Cyanide Id)
2.4-Olnltrophenol
Ethyl bentene
lead
Meitury (c)
Methyl cne dilorlde
Naphthalene
Nickel (e)
Styrene
Tetrachloroethene
Toluene
1.1.1-Trlehloroethent

Zinc

•.1 I
•.05 I

4 I
0.005 I
0.02 I

•.0005 I
•.005 I
•.037 N
0.02 R
•.002 I
0.1 I

•.0014 t
•.2 N

•.0003 II
•.06 I
•.4 •
•.02 II
•.2 I
•.01 I
•.3 I
•.09 I
0.0071

2 I
•.211

370

•10
1300
1600
76000
•1000
140000

620000
450

520000
830000
3900
10000

220
380
9

580
11

35000
1100

.0003

.0001

.0001
,0002

,0007
,0012

,0026

0001
0000
.0140

009
00*

.217

.023
,005
000

.443
000

.531
.006
.019
.000
.006

000
0.007
0.000
0.070

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO

69
62000
210
500
266
5000
16000
25000
1400
<O
6

22000
330000

250
•

4300
15000

4
3
41
11

14000
___5
290000

,0005

.0004

.002

.014

.005

.022
002

001
000
000
000
000
.003
000
.002

NO
NO
NO
NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Natard Index (Sua of DI/RfD) 1.334 0.054

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake (grams/day)
Oody Weight (kilogram)

Residential
Adult
0.1
70

(a) Source: I: IRIS - Integrated Risk Information Systen.
S: SPNEM - Superfund Public Health Evaluation Manual.
N: MEAST - ftcntth Effects Assessment SuMxary Tables • Quarterly Sunairy.

(b) Assumed to be in the (»6) hexavalent state.
(c) Assumed to be alkyl mercury.
(d) Cyanide value based on free cyanide.
(e) Nickel value ba*«d on nickel-soluble salts.
(f) Insufficient nuriber of positive detections to estimate a mean concentration.



THbte N-18
MOSS-AMERICAN SITE
EXCESS LIFETIME CMKXt RISK
SOIL INGESTIM EXPOSURE • DEVELOPMENT VEST

Chealeat

Arsenic
Oenxena
• ̂ ^•M ••• ̂ MA^MaB^nA

Oeraelbt f luorantHena
Oentolkl f tuof antheiM
Oeniolg.li. llperylena
•wfno foil py^cn*}
bls(2-Etnylk«iiyt )etitlialate
Ckyrsene
Diben«ta,li|antnracena
lndenaCl*2t3*cd)pyf ena
Netnylent chloride
Ni trosodlphenylavlnt
2.3.7.8-TCOD (Dlonlnl
Tetrachloroethene
SUM Of RISKS »

U.S. EM
Carcinogen

Classification

A
A

•2
•2
•2
•2
•2
U

C
•2
•2
•2
•2
•2
•2

(•) Highest CeoiattHc
Carcinogenic Detected Excess Mean E«eeea

Potency Factor Concentration llfetlae Concentration llfetlw
(kg-day/a*;) ug/kg Cancer Risk uf/kg Cancer Rlak

1.75
0.029
11.
11.
11.
11.
11.

0.01
11.
It.
11.

0.0075
0.0049
156000
0.051

A 71000
1 100

650000
270000
250000
77000

230000
16000

550000
24000

120000
10000

270
0.00

H 9

2E-M
4E-09
IE -02
4E-03
4E-OJ
IE-03
4E-03
3E-07
9E-03
4E-04
2E-OS
1E-07
2E-09
2E-07
7E-10
«E-02

4500
4

J900
2800
2200
2100
2600
270

4000
450

2100
6

290
0.00079

3

tE-05
2E-W
6E-05
5E-05
4E-05
X-05
4E-05
5E-09
7E-05
7E-06
X-05
7E-11
2E-09
2E-07
2E-10
X-04

EXPOSURE ASSUMPTIONS

Exposure Scttlno
Daily Soil Intake fgraaa/day)
Oody Weight tktlograsa)

Nwtjer of necks/year
•MMD̂ r OT ym^s w ĵos^o
Lifetia* Average Soil Intake
(gram/kg body Height/day)

0.1
70
7

52
70

0.0014

<•) Source: It IRIS - Integrated Risk Information Syste*.
S: SPNEM • Superfund Public Health Evaluation Manual.
Us NEftST - Health Effects Assessment Suaasry Tables • Quarterly Sumary.
0: Rased on bentolalpyrena.
A: U.S. EPA 1988
C: U.S. EPA 1980

C



ruble* 19
MOSS AMERICAN SITE
COMPARISON Of EStlNMEO MIIT INTAKE TO REFERENCE DOSE (RfO)
CNltD SOU IKCtStItW EXPOSURE - SIREAN REACH 1

Cheirieal

Reference
Dose «RfO>
•9/kg/day

(a) Richest
Detected

Concentration
tig/kf

Estlaated Dally Exceed
Intake (01) Reference
ajg/kg/day OI/RfO Dose

Geometric
Mean Estimated Bally

Concentration Intake (01)
u9/kt •gAff/dsy

Exceed

01 /RfO Dow

Acetone 0.1
AntiMony Q«OQQ4
Bariw 0.05
Beryl IIM 0.005
2-Butanone 0.05
CadMlue 0.0005
4-ChlorfMntllne 0.004
Chlorofona 0.01
Chroaiue (b) 0.005
Capper 0.037 1
Ethylbentene 0.1
lead 0.0014 <
MowvjMnMe 0 2 i
Mercury (c) 0.0003 1
Methylene chloride 0.06
Naphthalene 0.4 1
Toluene 0.3
Vanedfu* 0.007 1
Zinc 0.2 1

32000
1100

92000
1100

87
14000
60000

990
22000

1 32000
I nn> JW

1 120000
1 660000
1 430
1 33000
1 350000
1 950
1 31000
1 2200000

.0001

.0000

.0003

.0000

.0000

.0000

.0002

.0000

.0001

.0001

.0000

.0003

.0019

.0000

.0001

.0010

.0000

.0001

.0063

.001 NO 3300

.000 NO 1100

.005 NO 80000

.001 NO 910

.000 NO 87

.080 NO 7100

.043 NO d

.000 NO 200

.013 NO 18000

.002 NO 25000

.000 NO 110.43

.245 NO 32000

.009 NO 460000

.004 NO 120

.002 HO 6400

.003 NO 140000

.000 NO 99.44

.013 NO 26000

.031 NO 570000

.0000
ioooo
.0002
.0000
.0000
.0000

.8000

.0001

.0001

.0000

.0001

.0013

.0000

.0000

.0004

.0000

.0001

.0016

.000 NO

.008 NO

.005 NO

.001 NO

.000 NO

.041 NO

m BM
NU

.010 NO

.002 NO

.OOO NO

.065 HO

.007 NO

.001 NO

.000 NO

.001 NO

.000 NO

.011 NO

.008 NO

Retard Index (SOT of Ol/tfD) 0.440 0.159

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake
Body Weight (kilogra )

Child
0.1
35

(•) Source: I: IRIS - Integrated Risk Information System.
S: SPHEN • Superfund Public Health Evaluation Manual.
N: NEAST - Health Effects Assessment Suasaty Tables - Quarterly SuMary.

(b) Assuwd to be in the <*6) hexavalent state,
(e) Assuwd to be alkyl Mercury.



Table M-20
MOSS AMERICAN
COMPARISON Of ESTIMATED MIIT INTAKE TO REFERENCE DOSE (RfD)
AOUIT SOU INGEST ION EXPOSURE - STREAM REACH I

Dose (RfD)
hemlcal mg/kg/dey

Highest
Detected

Concent rat ion
Estimated Dally

Intake (01)
mg/kg/day DI/RfO

Exceed
Reference

Dose

Geometric
MmtMkrffTVJVf

Concent rttt ion
ug/kg

Estimated Dally
Intake (Dl)

•4/kfl/day DI/RfD

Exceed
Reference

Dos*

leetone
tntimnny
larium
terytllua
;-Outanone
Carfmlua
Chloroform
Chromium (b)
Copper
Ethyl benzene
lead
Manganese
Mercury (c)
Hethylene chloride
Naphthalene
Toluene
Vanadium
Zinc

9.1
9.9004
0.05
0.005
0.05

0.0005
0.01
0.005
0.037 1
0.1

0.0014
9.2

9.9003
0.06
0.4
9.3

9.007
0.2

32000
1100
92000
1100
87

14000
990

22000
1 32000
1 730
I 110000
1 660000
* 430
1 33000
II 350000
1 950
N 31000 1
R 2200000 (

.0009

.0000

.0001

.0000

.0000

.0000

.0000

.0000

.0000

.0000
,0002
.0009
.0000
.0000
.0005
.0000
1.0000
1.0031

0.000
0.004
0.003
0.000
0.000
0.0(0
0.000
0.006
0.001
0.000
0.112
0.005
0.002
0.001
0.001
0.000
0.006
0.016

NO
NO
NO
NO
NO
NO
NO
NO
NO
HO
HO
HO
HO
HO
HO
HO
NO
NO

3300
1100
80000
910
87

7100
200

18009
25000
110

32009
460000

120
6400

140000
99

26000
570000

9999
9000
0001
0009
9009
9000
0909
0000
0000
0000
9000
0907
9009
0000
0002
0009
0000
0008

9.009
9.004
0.002
9.900
9.000
9.020
0.000
0.005
0.001
0.000
9.033
9.903
9.991
9.000
0.001
0.000
0.005
0.004

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
NO
NO
NO
NO

Hazard lnde« (S(M of OI/RfO) 0.198 0.079

EXPOSURE ASSUMPTIONS

Expoewre Setting
Exposed Individual
Soil Intake (grams/day)
Oody Height (kilograi•S)

Trespass
Adult

0.1
70

(») Source: I: IRIS • Integrated Risk Information System.
S: SPNEM • Supcrfund Public Health Evaluation Manual.
H: MEAST • Health Effects Assessment Summjry Tables - Quarterly Sumary.

(b) Assumed to be in the (»6) henavalent state.
(c) AssuMcd to be alkyl Mercury.



Tabl* It-21
MOSS-AMERICAN SITE
excess urETiHE CANCER RISK
SOU INGEST ION EXPOSURE - STREAM REACH 1

Chea)lcal

Arsenic
•eniolalanthracene
•cntolbl f luoranthene
•ensolkl f luoranthene
•entofalpyrene
Chlorofona
Chyrsene
Dibent (a, hi anthracene
lndono|1.2.3-cdlpyrene
Methyl one chloride

U.S. EM
Carcinogen

Classification

A
U
•2
•2
•2
U
C
U
•2
•2

(a) Highest Geometric
Carcinogenic Detected Excess Nean Excess

Potency factor Concentration lifetime Concentration lifetime
(kg-day/»g> ug/kg Cancer Risk ug/kf Cancer Risk

1.75
11.5
11.5
11.5
11.5

0.0061
11.5
11.5
11.5

0.0075

0000
uoooo
6*000
41000
54000
990

150000
1600
23000
33000

3E-07
4E-05
2E-05
IE-05
IE-05
IE- 10
4E-05
4E-07
6E-06
6E-09

4209
26000
13000
9100
12000
200

19000
1300
4300
6400

2E-07
7E-M
3E-06
2E-06
3E-06
3E-11
5E-06
3E-07
It-06
IE-09

SIM or RISKS • IE-04 2E-05

EXPOSURE ASSUMPTIONS

Exposure Setting
Daily Soil Intake (gram/day)
•ody Weight (kilograms)
IHPwWf O* OByS/WPWt £XpOAG(f
Muter of Meeks/year exposed
Kuaber of years exposed
UfctlM? Average Soil Intake
(grans/kg body Height/day)

trespass
0.1
70
2
20
10

0.00002

(a) Source: I: IRIS • Integrated Risk Information Systm.
H: NEAS1 • Health Effects Assessment Sumwry Tables
•: Rased on bentolalpyrene.
A: U.S. EPA 1908
C: U.S. EPA 1980

Quarterly SUMery.



ToMe N-22
MOSS-AMERICAN SffC
COMPARISON Of ESTIMATED DAIIV INTAKE TO REFERENCE M8E (*fD)
CHI10 SOU INGESTION EXPOSURE -STREAM REACH 2

CtMWicat

teferenct
Dose (RfO)
••/kg/day

Highest
Detected

Concentrut ion
us/kg

Estimated Dally
Intake (01)
•9/kg/day OI/RfO

CeoMetrle
Exceed Mean Estimated Dally

Reference Concentration Intake (01)
Oose ugfkg PI/WO

Exceed
Reference

Oose

Acetone
Ant *(nowy
Bariua
gerylllua
2-Nutanone
Cndbiua
Chlorofona
Chro**l«M (b)
Copper
Ethyl bentene
lend
Hjmjiinese
Mercury (e)
Mcthylene chloride
Nnphthalene
Toluene
Vanndiu*
Zinc

Hazard Indm (Sw of DI/RfO)

0.1
0.000*
0.05
0.005
0.05

0.0005
0.01
0.005
0.037 1
0.1

0.001* '
0.2

0.0003
0.06
0.4
0.3

0.007
0.2

290 1
1700 (
93000 (
1300 (
67 (

7600 <
«?0

15000
1 29000
1 3
t 53000
II 730000
II 360
1 12000
N 11000 1
1 230 <
II 29000 I
» 91000 1

1.0000
1.0000
1.0003
1.0000
1.0000
1.0000
.0000
.0000
.0001
.0000
.0002
.0021
.0000
.0000
1.0000
J.OOOO
1.0001
1.0003

0.000
0.012
0.005
0.001
0.000
0.0*3
0.000
0.009
0.002
0.000
0.100
0.010
0.003
0.001
0.000
0.000
0.012
0.001

0.200

NO
NO
NO
NO
NO
m
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

290 1
1100 1
59000
880
67

5600
120

15000
22000

3
34000
500000

160
4200
4700
100

22000
47000 1

J.OOOO
J.OOOO
.0002
.0000
.0000
.0000
.0000
.0000
.0001
.0000
.0001
.0014
.0000
.0000
.0000
.0000
.0001
1.0001

(

.000

.000

.003

.001

.000

.032

.000

.009

.002

.000

.069

.007

.002

.000

.000

.000

.009

.001

1.142

NO
HO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake (ffriMS/d*y)
iody Weight (kilogram)

Trespass
Child
0.1
35

(n) Source: I: IRIS • Integrated Risk Information Synte*.
S: SMEH • Super fund Public Health Evaluation Manual.
H: NEAST - Nenlth Effects Assessment Suawy Tables • Quarterly Suawry.

(b) Annuiird to he in the (*6) hexavalent state.
(c) AnsuMcd to be alkyl Mercury.



Table M-23
MOSS-MCt ICM STREAM REACH 2
COMPARISON OF ESTIMATED OAHT INTAKE TO REfERENCE DOSE CRfO)
MNN.T SOU INGEST ION EXPOSURE

Chemical

Reference
lose (RID)
an/kg/day

(a) Niftiest
Detected

Concentrat Ion
«*/kg

Estimated Daily
Intake (Dl)
mg/kg/day

Geometric

DI/RfD

Exceed
Reference

Dose
Concentration

«9/k»

Estimated tolly
Intake (Dl)

•fl/kfl/dar OI/RfD

Exceed
Reference

Dose
Acetone
Antitanny
•arium
•eryl 1 iua
2-Nutanone
Cadfeiua)
Chloroform
Chromium (b)
Copper
Ethylbentene
lead
U«MMB̂ M««Annngiinesv
Mercury <e)
Nethylene chloride
Naphthalene
Toluene
Vanadium
Zinc

0.1
0.000*

0.05
0.005

0.05
0.0005

o.ot
0.005
0.037 1

0.1
0.001* !

0.2 1
0.0003 I

0.06
0.4 1
0.3

0.007 1
0.2 1

290
1700

93000
1300

67
7600
420

15000
1 29000

3
( 53000
1 730000
1 360

12000
1 11000

230
1 29000
1 90000

0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0010
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001

0.000
0.006
0.003
0.000
0.000
0.022
0.000
0.004
0.001
0.000
0.054
0.005
0.002
0.000
0.000
0.000
0.006
o.oot

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

290
1100

59000
880
67

5600
120

15000
22000

3
34000

500000
160

4200
4700 1

100 1
22000 1
47000 1

.0000

.0000

.0001

.0000

.0000
IMMM1.waaj

.0000
MUM•UUWr
IMIHI•vwnF

.0000

.0000

.0007

.0000

.0000 1
1.0000 1
>.0000 (
1.0000 (
1.0001 (

.000

.004

.002

.000
.000
.016
.000
.004
.001
.000
.035
.004
.001

1.000
1.000
1.000
1.004
1.000

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Naiard Index (Sua of OI/TtfD) 0.104 0.071

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake (grams/day)
Body Weight (kilogram)

Trespass
Adult

0.1
70

(a) Source: I IRIS • Integrated Risk Information System.
S SPNEN • Superfund public Health Evaluation Manual.
N BEAST - Health Effects Assessment Suamary Tables • Quarterly SuMrnry.

(b) Asawed to be in the (*6) hexavalent state.
(c) Assumed to be alkyl mercury.



table N-2«
MOSS-AMERICAN SITE
CXCESS LirEtlME CANCER DISK
SOU IHGEStlON EXPOSURE • STREAM REACH 2

Chemical

Arsenic
•era olnl anthracene
•entolbl 1 luorantheiw
•entof k I f 1 uomnthene
•entolg.h. ilperylene
•ctuolalpyrone
Chloroform
Chyrsene
Dibeni |a,h)anthraeene
Indcnol1,2.3-cdlpyrene
Mothylcne chloride
NitrosodiphonylaMlne

U.S. EPA
Carcinogen

Classification

A
92
92
•2
92
92
92

C
92
92
92
92

<
Carcinogenic

Potency factor
(kg-day/mg>

1.75
11.5
11.5
11.5
11.5
11.5

0.0061
11.5
11.5
11.5

0.0075
0.00*0

a) Highest
Detected

Concentration
ug/kg

5100
97000
49000
5JOOO
14000
67000

420
81000
?400

36000
1 13000
1 JtOO

Excess
lifetime

Cancer Risk

2E-07
X-05
IE -05
IE -05
4E-06
2E-05
6E-11
2E-05
6E-07
7E-06
2E-09
3E-10

Oeometrle
Ite^M^Wl

Concentration
ui/kfl

4800
18000
9900
5500
3400
8600

120
9300
2200
4700
4200
3100

Ernest
llfetlw

Cancer Risk

2E-07
5E-06
3E-06
IE-06
9E-07
2E-06
2E-11
2E-M
6E-07
IE-06
7E-10
3E-10

SUN or RISTS « IE-04 2E-05

EXPOSURE ASSUMPTIONS

Einonure Setting
Oaily Soil Intake CgraM/day)
•ady Weight (kilogram)
Number of days/Meek eiposed
Number of Meeks/year exposed
Number of years exposed
lifetime Average Soil Intake
(grams/kg body ueight/day)

trespass
0.1
70
2
20
10

0.0000

(n) Source: I: IRIS - Integrated Risk Information System.
N: HEASf - Health Effects Assessment Sumnry tables
•: Based on beniolalpyrene.
A: U.S. EPA 1988
C: U.S. EPA 1980

Quarterly SuMmry.



Table M-25
MOSS-AHERRICAN SITE
COMPARISON OF ESTIMATED DAIIY INTAKE TO REFERENCE DOSE (RID)
CMIIO SOIL INGEStlON EXPOSURE • STREAM REACH 3

(•)
Reference

Highest
Detected Estimated Dally

Dose (RIO) Concentration
Chemical mg/kg/day ug/kg

Intake <OI)
•g/kg/dny

Exceed
Geometric

Mean Estimated Dally
Reference Concentration

DI/RfO Dose ug/kf
Intake (DO
•9/kg/dsy

Exceed
Reference

DI/RfD Dose

Acetone 0.1
Oarlu» 9.0$
Beryllium 0.005
CiNMiium 0.0005
Chromium (b) 0.005
Copper 0.037 1
Etbylbcntene 0.1
lead O.OOU '
Manganese 0.22 1
Mercury (e) 0.0003 1
Hetliylcne chloride 0.06
Naphthalene 0.* 1
Nickel (d) 0.02 1
Vanadium 0.007
Zinc 0.2 1

2100 0.0000
85000 0.0002
710 0.0000

7100 0.0000
24000 0.0001

1 2BOOO 0.0001
1 2*0 0.0000
! 110000 0.0003
1 950000 0.0027
1 420 0.0000
1 1400 0.0000
1 310000 0.0009
1 24000 0.0001
1 30000 0.0001
II 350000 0.0010

0.000
0.005
0.000
0.041
0.014
0.002
0.000
0.224
0.012
0.004
0.000
0.002
0.003
0.012
0.005

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

2100 1
81000 1

710 1
6800
21000
24000
190

83000
800000

360
890
6400
21000
28000
310000

1.0000
1.0002
J.OOOO
.0000
.0001
.0001
.0000
.0002
.0023
.0000
.0000
.0000
.0001
.0001
.0009

0.000
0.005
0.000
0.039
0.012
0.002
0.000
0.169
0.010
0.003
0.000
0.000
0.003
0.011
0.004

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Naiard Inde* (Sow of DI/RfO) 0.326 0.260

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake (grnns/dny)
Body Weight (kilograms)

Trespass
Child

0.1
35

(a) Source: I: IRIS - Integrated Risk Information System.
S: SPNEN - Superfund Public Health Evaluation Manual.
N: NEAST - Health Effects Assessment Suawry Tables - Quarterly SuMwy.

(b) Asstwed to be in the (*6) hexavalent state.
(c) Assupcd to be alkyl mercury.
(d) Nickel value based on nickel-soluble salts.
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Tub!* H-27
MOSS ••HER I CM SITE
EXCESS lirETINE CANCER HIST
SOU INCEST ICM EXPOSURE -STREAM REACH 3

Chemical

Arsenic
Oentot al anthracene
•cntolbl f luoranthene
•cnzolkl f luoranthene
•entotg.h. tlperylene
•entolalpyrene
Chyrsene
0 ibent la.M anthracene
lndcno|1.2.3-cdlpyrene
Nethylene chloride
2,3.7.8-TCDD (Oloxln)

U.S. EPA
Carcinogen

Cl MS if lest ion

A
•2
92
92
92
92

C
92
92
92
92

(a) Highest Geometric
Carclnofenic Detected EXCCM Newt CttCM

Potency factor Concentration lifetime Concentration llfetta*
<k9-day/iii9) U9/kg Cancer Risk «4/kff Cancer Risk

1.75
11.5
11.5
11.5
11.5
11.5
11.5
11.5
11.5

0.0075
156000 1

7000
190000
50000
58000
4000

54000
110000

1400
9100
1400

1 0.00014

3E-07
5E-05
IE-05
IE-05
IE-06
IE-05
3E-05
4E-07
2E-06
?E-10
5E-10

6200
22000
9400
6600
1700
8700

18000
1400
2300
890

0.00014

2E-07
6E-06
2E-06
2E-06
4E-07
2E-06
5E-06
4E-07
6E-07
IE-10
5E-10

SUN Of RISKS • 1E-04 2E-05

EXPOSURE ASSUMPTIONS

Exposure Setting
Onily soil Intake (.gram/day)
•ody Weight <kilogram)
Nutter of days/week exposed
Hurfier of weeks/year exposed
Huriber of years exposed
I ifctIMP Average Soil Intake
(gram/kg body Height/day)

Trespass
0.1
70
2
20
10

0.0000

<«) Source: I: IRIS - Integrated Rink Information System.
R: HEAST - Health Effect* Assessment Sumary Tables - Quarterly Suxwary.
0: Oased on beniofalpyrene.
A: U.S. EPA 1988
C: U.S. EPA 1980



TKbte M-28
MOSS-AMERICAN SITE
COMPARISON OF ESTIMATED MIIT IIITMCE TO REFERENCE DOSE CRfD)
CMI10 SOU INCESTION EXPOSURE - STREAM REACH *

Chemical

•arlua
•entoie Acid
CadniuM
ChroMiua (b)
Copper
Ethylbentene
lend
Manganese
Krrcory (c)
Nickel <d»
Selenium
Vanadiua
Zinc

Hatard Index <Su* of DI/RfD)

<
Reference
Dose (RIO)
•g/kg/day

9.05 1
4 1

0.0005 1
0.005 1
0.037
0.1

0.0014
0.2

0.0003
0.02
•.003

a) Highest
Detected

Concentration
ug/kg

82000
660
6200
24000
27000

4
19000
650000

310
19000
1300

0.007 N 23000
0.21 H 360000

EstiMated Dally
Intake (01)
•g/kg/day

0.0002
0.0000
0.0000
0.0001
0.0001
0.0000
0.0001
0.0019
0.0000
0.0001
0.0000
0.0001
0.0010

DI/RfD

0.005
0.000
0.035
0.014
0.002
0.000
0.039
0.009
0.003
0.003
0.001
0.009
0.005

0.125

Exceed
Reference

Dose

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Geometric
Mean EstiMated Dally

Concentration Intake (01) Re
ug/kg Mg/kg/day OI/RfD

46000
500
4800
16000
20000

4
85000
590
300

18000
1300
21000
280000

8081
0000
0000
0000
0001
0000
0002
0000
0000
0001
0000
0001
0008

.003

.000

.027

.009

.002

.000

.173

.000

.003

.003

.001

.009

.004

0.233

Exceed
ferenca

Dose

HO
NO
NO
NO
NO
NO
NO
NO
HO
NO
NO
NO
NO

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake (araBS/day)
•odr Height CkllogrMs)

Trespass
Child
0.1
35

(•) Source: I IRIS • Integrated Risk Information Syste*.
S SPNEM - Supcrftmd Public Health Evaluation Manual.
N NEAST • Health Effects Assessment Suawry Tables - Quarterly SuaMry.

(b) Assumed to be the (*6) hexavalent state.
(c) Ansuicd to be alkyl Mercury.
(d) Nickel value based on nickel-soluble salts.



Table H-29
MOSS-AMERICAN SITE
COMPARISON Of ESTIMATED OAUY INTACT TO REFERENCE DOSE CRfD)
AOUIT SOU INGESTION EXPOSURE • STREAM REACH *

Chemical

Reference
Dose (RfO)
axj/fcg/day

Highest
Detected

Concentration
EstiMted Dally

Intake (01)
•q/kg/day OI/RfO

Exceed
Reference

Dose

Geometric

Concentration
EstlMtod Dally

Intake (DO
•g/kf/day •I/MO

Exceed
Reference

Dose
•arUn
•cnzoic Acid
Cmhtium
Chromium (b)
Copper
Ethyl beniene
lead
Manganese
Mercury (e)
Nickel (d)
Selenium
Vanadium
Zinc

0.05
4

0.0005
0.005
0.037

0.1
0.0014

0.2
0.0005

0.02
0.005
0.007

0.2

1
1
1
1
N
1
S
N
N
N
S
N
N

82200
660

6200
2*000
27000

4
19000

650000
510

19000
1500

25000
560000

0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0009
0.0000
0.0000
0.0000
0.0000
0.0005

0.002
0.000
0.018
0.007
0.001
0.000
0.019
0.005
0.001
0.001
0.001
0.005
0.003

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

46000
490

4800
16000
20000

4
85080

590
300

18000
1500

21000 1
280000 I

.0001

.0000

.0000

.0000

.0000

.0000

.0001

.0000

.0000

.0000

.0000
1.0000
1.0004

.001

.000

.014

.005

.001

.000

.087

.000

.001

.001

.001

.004

.002

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Haiard Index (Sua of DI/RfD) 0.063 0.117

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake (grams/day)
Body Height (kilogram)

trespass
Adult
0.1
70

(a) Source: I: IRIS • Integrated Risk Information System.
S: SPNEN • Superfund Public Health Evaluation Manual.
N: "HAST • Health Effects Assessment Stmmary Tables - Quarterly Sumwry.

(b) Assuaed to be the («6) hvxavalent state.
(c) Assumed to be alkyI svreury.
(d) Nickel value based on nickel-soluble salts.



Table N-M
MOSS-AMERICAN SITEEXCESS lifeline CANCER ttsK
SOU INCESTION EXPOSURE - STREAM REACH 4

Chemical

Arsenic
•entotal anthracene
Ocwotbt f 1 uoranthene
•eraolkl f luoranthene
Benzolg.h. llperylene
•enralalpyrene
Chyrsene
Dibcnt |a,h| anthracene
Indrnol 1 .2,3-cdlpyrene
2.3.7.B-TCOO (Oloxin)

U.S. EM
Carcinogen

Classification

A
•2
•2
12
•2
•2

C
U
•2
•2

<
Carcinogenic

Potency factor
(kg-day/mg)

1.75
11.5
11.
11.
11.
11.
11.
11.
11.5

156000 1

a) Highest
Detected

Concentration
ug/kg

10000
56000
44000
17000
3400

37000
38000

180
4400

1 0.74

Excess
lifetime

Cancer Risk

4E-07
IE -OS
IE-OS
4E-06
9E-07
IE-OS
IE-OS
5E-OB
IE -06
3E-06

Beowtrlc
Hi an

Concentration
ueykf

5800
4900
3400
1800
1000
3100
4200
280

1100
b

Excess
lifetime

Cancer Risk

2E-07
IE-06
9E-07
5E-07
3E-07
8E-07
IE -06
7E-08
3E-07
OE+00

SUN or RISKS • 5E-OS 5E-06

EXPOSURE ASSUNPTIONS

Exposure Setting
Daily Soil Intake (graw/day)
Body Weight (kllegiaaa)
Nurfier of days/Meek exposed
"Juwjer OT neeks/year eflposetf
Number of years exposed
lifetine Average Soil Intake
(grnxB/kg body Height/day)

Trespass
0.1
70
2
20
10

0.0000

(a) Source: H: HEAST - Health Effects Assessment SuMmry Tables - Quarterly SunMry.
•: Rased on bentolalpyrene.
A: U.S. EM 1988
C: U.S. EM 1980

C



TaMe M-31
MOSS-AMERICAN SITE
COMPARISON or ESTIMATED MIIY INTAKE TO REFERENCE DOSE (ffO)
CNIIO SOU INGEST ION EXPOSURE - STREAM REACH 5

Chemical
Reference
Dose <RfO)
•g/kg/day

(a) Highest
Detected

Concentration
ug/kg

Estimated Dally
Intake (Dl)
mg/kg/dny DI/RfD

Exceed
Reference

Dose

Geometric

Concentration
ug/kg

Estimated tolly
Intake (Dl)

•g/kg/dey DI/RfD

Exceed
Reference

Dose

AntiMny
•»riua
•enzolc Acid
tutyt bentyl phthalate
Cndaium
Chromium (b)
Copper
lead
tlamantM
Mercury (c)
Nickel <d)
Vanadium
Zinc

0.000* 1
0.05 1

4 1
0.2 1

0.0005 1
0.005 1
0.037

O.OOU
0.2

0.0003
0.03

0.007
0.2

4500
750000

2300
1 720

5900
33000
46000

210000
450000

420
24000
23000

490000

0.0000 1
0.0021 (
0.0000 1
0.0000 (
0.0000 (
0.0001 (
0.0001 (
0.0006
0.0013
0.0000
0.0001
0.0001
0.0014

1.032
1.043
1.000
1.000
1.034
1.019
1.004
.429
.006
.004
.003
.009
.007

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

4500
68000
2000
720

5100
20000
39000

170000
400000

300
21000
21000

380000

0.0000
0.0002
0.0000
•.0000
0.8000
0.0001
0.0001
0.0005
9.0011
0.0000
0.0001
0.0001
0.0011

.032

.004

.000

.000

.029

.016

.003

.347

.006

.003

.003

.009

.005

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Ratard Index (Sue of DI/RfD) 0.590 0.457

EXPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake (grams/day)
Body Weight (kilograms)

Trespass
Child
0.1
35

(a) Source: I: IRIS • Integrated Risk Information System.
S: SPNEN • Super fund Public Health Evaluation Manual.
H: NEAST • Health Effects Assessment Sumaary Tables • Quarterly SuxMary.

(b) Assumed to be in the (*6) hexavalent state.
(c) Assumed to alkyl mercury.
(d) Nickel value based on nickel-soluble salts.



table M-32
MOSS-AMERICAN SITC
COMPARISON or ESTIMATED MIIT INTAKE TO REfERENCE OOSt (RfO)
MUIT SOU INGESTION EXPOSURE • STREAM REACH 5

Cheailcat

Reference
Dose (RIO)
stg/kg/day

Highest
Detected

Concentration
ug/kg

EstlMted Dally
Intake (Dl)
Kg/kg/day DI/RfD

Exceed
Reference

Dose

Geometric

Concentration
ug/kg

EstlMted Dally
Intake (DO
•g/kg/dey DI/RfD

Exceed
Reference

Dose
Antianny
•ariua
•cntolc Acid
Butyl bentyl ph thai ate
Cadaiwa
Chreariwi (b)
Copper
lead
N*WI9«afWS9

Mercury (c)
Nickel (d)
Vanadiu*
Zinc

O.OOM
0.05

«
0.2

0.0005
0.005
0.057

O.OOU
0.2

0.0003
0.02

0.007
0.21

«500
750000

2300
720

5900
33000
46000

210000
450000

«20
24000
23000

490000

0.0000
0.0011
0.0000
0.0000
0.0000
0.0000
0.0001
0.0003
0.0006
0.0000
0.0000
0.0000
0.0007

0.016
0.021
0.000
0.000
0.017
0.009
0.002
0.214
0.003
0.002
0.002
0.005
0.003

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

4500
68000
2000
720

5100
28000
39000

170000
400000

300
21000
21000

380000

0000 1
0001 1
0000 1
0000 1
0000 «
0000 1
0001 1
0002 1
0006 <
0000 1
0000 1
0000 1
0005 1

1.016
(.002
1.000
1.000
J.015
l.OOB
1.002
1.173
1.003
1.001
1.002
1.004
1.003

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Naiard Index (Sua of DI/RfD) 0.295 0.228

EUPOSURE ASSUMPTIONS

Exposure Setting
Exposed Individual
Soil Intake (gram/day)
Oody Height (kilograns)

Trespass
Adult

0.1
70

(a) Source: I: IRIS • Integrated Risk Information Syste*).
S: SPNEM • Super fund PuMIc Health Evaluation Manual.
•: NEAST • Health Effects MsMSSMnt SuNinry Tables - Quarterly Suawry.

(b) Asswed to be in the (»6) hcxavalent state.
(c) Assimed to alkyl mercury.
(d) Nickel value boned on nickel-soluble salts.



Table H-3S
PASS-AMERICAN SITE
EKCtSS LIFETIME CMKEt RISK
SOU INGEST KM EXPOSURE - STREAM REACH 5

Chetrical

Arsenic
Bento 1 nl anthracene
Benrolb) f luoranthen*
Bentolkl f luoranthene
Bentolg.h. ilperylent
Bentofolpyrene
Chyrsene
Dibent la.hlanthraeent
lndcno|1,2.3-cdlpyrene
2.3.7.8-TCOO (Dioxin)

U.S. EPA
Carcinogen

Classification

A
92
82
B2
B2
•2

C
82
•2
•2

Carcinogenic
Potency Factor

<ltg-day/R<g)

1.75
11.5
11.5
11.
11.
11.
11.
11.
11.

156000 1

[a) Highest
Detected

Concentration
«9/kt

«50B
4000

26000
36000

MOO
2IWOO
3400
200

3400
» 0.004

Excess
lifetime

Cancer Risk

2E-07
1E-M
7E-06
9E-06
vt-or
7E-0»
9E-07
5E-08
9E-07
IE-OB

CeoMetrlc
MW^nnn

ConcentrBt Ion
««/*t

4500
2000
1900
1300
1000
1800
2700

b
1000

b

ETCCSS
llfetla*

Cancer Risk

2E-07
SE-07
5E-07
3E-07
3E-07
5E-07
7E-07

-•
3E-07

-•

SON nr RISKS * 3E-05 3E-06

EXPOSURE ASSUMPTIONS

Exposure Setting
Daily Soil Intake (gram/day)
Body Weight (kilogram)
Mu«ber of days/Meek exposed
Muiter of Meeks/year exposed
Nuiber of years exposed
Ufvtiaw Average Soil Intake
(griMs/kg body Height/day)

Trespass
0.1

70
2

20
10

0.00002

(«) Source: N: NEAST • Health Effects Assessavnt Sumary Tables - Quarterly Sumwy.
B: Based on bemolalpyrene.
A: U.S. EPA 1988
C: U.S. EPA 1980

(b) Insufficient positive detects to calculate a mean.
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Appendix N
QUALITY ASSURANCE/QUALITY CONTROL

EVALUATION OF LABORATORY DATA

INTRODUCTION

The US. EPA requires that all chemical data gathered during an RI be
evaluated for precision and accuracy. Errors in the data can originate either
during sampling or during the laboratory analysis of the samples. The
magnitude and source of errors can be assessed through the collection and
analysis of field replicate, duplicate, split, spiked, and blank samples. This
appendix presents the RI analytical data and a quality assurance/quality control
evaluation of those data at the Moss-American site.

PROCEDURE

The QA/QC procedures stated in the Quality Assurance Project Plan (QAPP)
for this project include both field sampling and laboratory analysis. Data review
is performed by VS. EPA's Region V CRL according to the Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics Analyses and the
Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses
(U.S. EPA Office of Emergency and Remedial Response 1988). These reviews,
plus additional observations by CH2M HILL, are incorporated into the final
data validation written for each set of data before its use.

BLANKS

Generally, at least one field blank and one laboratory blank are prepared for
every set of samples submitted for analyses. Trip blanks were not prepared.
Refer to Appendixes B, C, E, F and H for details on blanks that were used for
each sampling effort. The field blank (HPLC-grade water for groundwater,
surface water, and leachate samples; clean sand for sofl and sediment samples)
provides a means of identifying contaminants introduced during sampling. The
laboratory blank (reagent blank) has a similar function with respect to the
identification of contaminants introduced during laboratory preparation and
analysis of the samples.

DUPLICATES/REPLICATES

Duplicate samples characterize the precision of the data. Usually at least one
field replicate and one laboratory duplicate are prepared for each set of samples
submitted. By comparing field replicates and laboratory duplicates, a
determination can be made as to whether scatter in the data is due to field
sampling or laboratory techniques. Scatter attributable to chemical testing is
measured by comparing the concentrations of spiked constituents in split
portions of the same sample. The presence of greater scatter in the values
reported for the field replicates than what is found among the laboratory
duplicate data is attributable in general to sampling error.

N-l



Both field replicates and laboratory duplicate samples are analyzed to detennine
data precision, a measure of the reproducibility of an analysis. The results are
reported as relative percent difference (RPD) and calculated by.

RPD m PI • D2
""^ (Dl

where:

PI » concentration of original sample
P2 » concentration of duplicate or replicate sample

Acceptable RPDs are specified by the VS. EPA and are listed in the QA/OC
portion of the data.

SPIKE RECOVERIES

Spike sample analyses are done to detennine the effect of the sample matrix on
extraction, digestion, and measurement procedures. Spike recoveries are also
used to detennine the accuracy of the analyses, which is a measure of the
agreement between an experimental determination and the true value of the
parameter being measured.

In general, a known amount of compound is added to a sample, the sample is
analyzed, and the amount of spike compound recovered by analysis is compared
to the amount added. The type of spikes varies from organic to inorganic
analyses and from low to high concentration analyses.

A "surrogate spike" in organic analysis is a compound not expected to be
present in environmental samples, but with properties similar to those of the
target compounds. It is added to all samples before extraction and other sample
preparation. Percent recovery (%R) is calculated by:

%R « SSR/SA x 100%

where:

SSR « quantity measured in spiked sample
SA « quantity of spike added

A "matrix spike" consists of target compounds added to a sample just before
analysis. It is analogous to the "method spike" done for high concentration
inorganic analysis. Both analyses are performed to evaluate matrix effects on
the analytical methodology and data accuracy.

N-2



Percent recovery for a matrix spike is calculated by:

where:

SR • quantity measured in unspiked sample
SSR •« quantity measured in spiked sample
SA - quantity of spike added

The "method spike" for high concentration inorganic* and the "spike sample
analysis" for low and medium inorganic concentrations are the same. The spike
is added before any reagents are added to the sample. Percent recovery is
calculated as for a matrix or method spike.
A recovery above the control limits may indicate a high bias in the data, while a
recovery below the control limits may indicate a low bias and detection limits
higher than those specified by the contract.

QUANTITATION/DETECTION LIMITS

A quantitation/detection limit is the minimum amount of a chemical that can be
confidently detected and quantified. An individual laboratory's quantisation/
detection limits may be lower than the Contract Required Detection Limits
(CRDL) or Contract Required Quamitation Limits (CRQL) established for the
CLP. In that case, data lower than the CRDL or CRQL are reported and they
are considered estimated because the accuracy of quantification below these
levels is uncertain. Contamination or other analytical problems (such as low
sample recoveries) may cause the actual detection limit to be higher than that
reported by the laboratory. When that occurs, h is noted in the laboratory

Jation documentation.

SERIAL DILUTION

For inductively coupled plasma analysis, a serial dilution analysis is done for
each set of samples of similar matrix type and concentration. For an anaJyte
concentration at least a factor of 10 above CRDL, the measured concentrations
of the undiluted sample and of the sample after a five-fold dilution should agree
within 10 percent. If the difference is greater than 10 percent, the results for
that compound are considered estimated due to matrix interference.

INSTRUMENT QC

In addition to the above procedures, other instrument-specific tests are done
such as initial continuing calibration, decafluorotriphenylphosphine, and
bromofluorobenzene tuning for the gas chromatograph/mass spectrometer
(GC/MS), and determining linearity of standard calibration curves by calculating
the coefficient of correlation. Initial and continuing calibration of instruments
with standard solutions are used to ensure that the instrument is capable of

N-3



producing acceptable quantitative data. Calibration verification results must foil
within control limits or the results are flagged estimated, or unusable. )

DATA REVIEW AND VALIDATION

CRL DATA REVIEW

The VS. EPA Sample Management Office (SMO) receives data packages
through the CLP and distributes them to the Laboratory Sciences Services
Section (LSSS) of the US. EPA Region V CRL. In Region 5, LSSS reviews all
data packages resulting from regional sampling efforts. The following items are
reviewed by the LSSS, as stated in Laboratory Data Validation Functional
Guidelines' ± j

Sample holding times at the CLP laboratory
GC/MS tuning and performance (organic compounds only)
Instrument calibration (initial and continuing)
Blanks
Interference check sample analysis (inorganic chemicals only)
Surrogate recoveries (organic compounds only)
Matrix and analytical spike analysis
Duplicate sample analysis
Compound identification (organic compounds only)
Overall assessment of data

DATA VALIDATION l

After the LSSS-reviewed data packages are received by CH2M HILL, the
reviewer'* comments are summarized in the final data validation before
interpretation of the data by project staff. Any data noted in the review that N-'
should be qualified are flagged with the appropriate symbol Results for field
blanks and field replicates are reviewed (these may or may not be considered by
the LSSS), and the data further qualified if necessary. Finally, the data set as a
whole is examined for consistency, anomalous results, and whether the data are
reasonable for the samples involved. The following data qualifiers were used on
this project:

• Data are flagged as estimated (J) if a QA/QC parameter has not
been satisfied or the sample concentration was above the analytical
detection limit but less than the CRQL or the CRDL. However,
the data are still used quantitatively. Whenever possible, the
estimated data are compared to simflar data that are not
estimated.

• If a chemical is detected in a blank, that chemical is flagged in all
the samples for the set as blank contaminated (B) if the
concentrations hi the sample are less than five times the blank
concentration. Acetone, methylene chloride, 2-butanone, toluene,
and the phthalate esters are common laboratory contaminants.
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When these chemicals are detected in a blank, they are flagged in
the samples when they are Jess than 10 times the blank
concentration. Blank contaminated data are not used quantitatively
or qualitatively.

• Data are flagged as unusable (R) when the analytical procedures
and results exceed the QA/QC limits specified in the EPA
guidelines. Unusable data are not used either quantitatively or
qualitatively.

Sample data are identified by case numbers and traffic report by numbers for
routine analytical services (RAS), and by SAS numbers for special analytical
services (e.g., fast turnaround times or high hazard samples). For RAS samples,
a case number is assigned to a group of samples collected at one time, and
individual samples are assigned unique traffic report numbers to identify them
from time of sampling through reporting of the analytical data. For SAS
samples, the first four numbers define a group of samples and the final tetters/
numbers identify individual samples (e.g., SAS3136E01, SAS3136E02).
CH2M HILL assigns each sample another unique identification related to
sampling location, time of sampling, and depth of sample (e.g., SW87-01-T, for
surface water sample collected in 1987 at location 1 and at the top portion of
the pond).

Tables N-l and N-2 list parameters analyzed for in each sample and the
detection limits before data interpretation by project staff.

ORGANIC COMPOUNDS IN SOIL AND SEDIMENT

Four soil boring samples were analyzed by Environmental Control Technology
Corporation (ENCOTECH) for low and medium concentration organic
compounds, Case No. 9736, OTR Nos. ES622, ES623, EW801, and EW802.
The data are qualified as follows:

• The 7-day extraction holding time was not met for the VOC
fraction of all four samples. The VOC data should be considered
estimated; they have been flagged "J."

• Methylene chloride (10 vg/kg) and acetone (17 pg/kg) were
measured in the method blank. All positive results for these
compounds less than 10 times the blank concentration have been
flagged MB" and should be considered unusable because of possible
blank contamination. Methylene chloride (3 pg/fcg) was also
measured in the field blanks.

• Mairix spike recoveries were below the control limits for the base/
neutral extractabie fraction (36 and 35 percent). Matrix spike
duplicate results were out of control limits for the base/neutral
fraction (56 percent) and acid extractabie fraction (-53 and
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Table N-l
TARGET AN ALYTE UST AND

CONTRACT-REQUIRED DETECTION UMTTS

Detection Limit
Target Low Concentration Analysis'
te Water fug/1)

Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Berllium 5
Calcium 5,000
Chromium 10
Cobalt SO
Copper 25
Iron 100
Lead 5
Magnesium 5,000
Manganese 15
Mercury 0.2
Nickel 50
Potassium 5,000
Selenium 5
Silver 10
Sodium 5,000
Thallium 10
Vanadium 50
Zinc 20
Cyanide 10

detection fimhs for samples may be considerably higher depending on the
sample matrix.

112/87]
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table L2 (*a«* 1 of 3)__ IOCTT cagooro LIST AMDcnmucT izqunzD qoAinuTZOR XJMITS
Quaatitatloa Uaita

Volatile
1.
2.
3.
4.
5.

7.a.
9.
10.

11.
12.
13.
14.
15.
14.
17.
It.
19.
20.

21.
22.
23.
24.
25.

24.
27.
28.
39.
30.

31.
32.
33.
34.

ChloroBethese
Tiayl Chloride
Chloroethaa*
•athylaae Chloride
Acetone
Carbon Bieulfide
1t1-Dichloroetheae
111 -Dichloroethane
1,2-Dlchloroethea* (total)
ChlerefezB
1,2-Dichloroethaa*
2-ButaaoM
111«1 -TrlchloroethaneCarbon Tetrachloride
Viayl Acetate
•roBodichloreBathaae
1t1.2,2-Tatrachloroethaae
1t2-Dichloropropaae
Ci»-l,3-Clchloropropeae
Trichloroetheae
Dibrottochloreaatbaa*
1•1,2-Trlchloroethaat
Baaiant
Tras*-1,3-DicAloroaroBaae
•reoofexB
2-Bazaaoaa

Tetrachloroatheae
Toluene

Chlorobeaseae
Ethyl Beaseae
Styraae
Xylene* (total)

35. fbaaol
3*. feia (2 -ChloroatbyDatbar
37. 2-Chlorapbaaol
31. 1,3-DicbJ.orobaaxaat
39. l,4-Dicalo7obaataa«
40. Baasyl alcohol
41. l,2-Diealorobaaxaa«
42. 2-MetB7l»beaol
43. bia(2-Chlorelaoprop7l)athar

CaS

74-S7-3
74̂ 3.9
75-01-4
75-00-3
75-09-2
•7-44-1
75-15-0
75-34.4
75-35-3
S40-59-0

47-44-3
107-04-2
7I-93-2
71-55-4
94-23-5

100-05-4
75-27-4
79-34-5
7S-87-S

10041-02-5

79-01-6
124-48-1
79-00-5
71-43-2

10061-01-t

75-25-2
591-7S-4
108-10-1
127-18-4
108-86-3

108-90-7
100-41-4
100-42-5
133-02-7

108-95-2
111-44-4
95-57-«
541-73-1
104-44-7

100-51-4
95-50-1
95-48-7

39*38-32-9

(ug/kt)

10
10
10
10
5

10
5
5
5
3

5
5
10
5
5

10
5
5
5
5

5
5
5
5
5

5
10
10

10
10
10
10
5

10

1

1

11

10
10
10
10
10
10
10
10
10

330
330
330
330
330

330
330
330
330

Hotat Specific quaatitatioa llnlt* are highly aatrix tfapaadaat. The quaatitatioa
lialt* liatad haraia are proridad for guidaae* aad may aot alvay< be achievable.

*Qnaatitati08 llalta liated for aoil/aediaeat are baaed on vet weight. Ike ouantitatioa liaita
calculated by the laboratory for aoil/aedlaeat, calculated by dry weight aa required by the
.contract, will be higher.
•toediua aoil/eedlaeat CKQLa for volatile TCL eocmouada are 100 tiae* the ladiTidual law aoil/
aedlaeat CKQL; for eenivolatile TO. coapouad* they are 40 tlae* the individual low aoil/eedlaeat
CKQL.



table ».2 (Pag* 2 of 3)

)
45. •-litraso-Mpropylaaiae

49. 2-Bitropheaol
50. a.4.BJaethyl»heaol
51. Beasoic AeiT
52. bls(2.Chloroethoxy
53. 2,4-Dichlorepheaoi
54. 1,2,4-Trichlorobeaseae
55. •apbthalaae
ft& A^ChlAVAMlH-4tta>

57! •exachlorobutadiaM
50. *-Chloro-3.«ethylpbeaol

«par»-chlere asta-cresol)
59. 2-Msthyl
40. •sxachlo

laaphthaleae
_ jlorocyclepeatadieae

41. 2,4,4-Trichioropheaol
42. 2,4,5-TriehlerppheBcl

44.
45. Btaethyl
47l 2,«-Dialtrotoiuese
40. >-litroaailiae
49. ___
70. 2,4-1
71.
72.
73. 2,4-Pialtrotoluea*
74.
75.
74.
77. 4-litroaailiae

.trophraol

79. .
•0. 4.1reaoBbeayl fheayl ether
•1.
•2. •satachleropheaol
•3. ~ '
04.
05.
•4.
•7. -.--M. iatyl tearyl fhthalate

GAS
421̂ 4-7
47-72-1
M-95-3
79-59-1
M-75-5
105.47.9
45̂ 5-0
11L91.1
120-03.2
12042.1
01.20-3
104-47.9
•7-49.3
59-50.7
91-57.4
77-47.4
00-04.2
95-95.4
91.50.7
00-74.4
131-11
200-94.
404-20.
99-09.
03-32-
51-24-
100-02-
132.44.
121.14.
04-44.

7005-72.
04-73.100.01.
534-52.
04-30.
101-55-
110-74.
07.04
•5.01.
120-12-
04-74
204-44-
229.00.0
•5-40-7

puaatitatioa Unit*
tow Coaceatratioa Analysis •

ltec«r
Cjj/l,
10
10
10
10

10
10
50
10
10
10
10
10
10

10
10
10
10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10

(ug/kt)
330
330
330
330
530
330

1.400
330
•30
•30
330
330
•30
330
330
330
•30

1.400
330

1.400
330
330
330

1.400
330

1.400
1,400
330
330
•30
•30
330

1,400
1,400
330
330
330

1,400
•30
•30
•30
330
•30
330
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calculated hr the lahexate«7 for soil/sedlaeat, calculated by dry veifht as required by the
.ceBtraet, will be higher.
•Medi« seil/sediaeat OtQLs for volatile TO. coapoaada are 100 tiaes the individual lev soil/
aediaaat OtqL; for aeaivelatile TO. coapouad* they are 40 tiae* the iadlvidaal lav aoil/aediaeat



tibia 1.2 (taga 3 of 3)
OMaticatioa Llaita

lot CoacaBtratton Aaalyaia*

•aaiTolatila CCcntiaaad)
99. 3.3'-»ichlorobaasidiJ
to. Baa*o(*)a«thx*«aaa
fj. Chryaaaa
92. bi«C2-athylhaxyl>phthal*;ta
§3. Bi-a-octyl Ibualata
•4. lcBse(fe)flaoraBtbaaa
t5. Baaxo(k)flaoraathaaa
•6. Baazo(a)pyraa*
t7. X»daAO(l,2,3-cd)pyraaa
H. Di»aas<a,h>aathracaaa
99. »nso(t,h,l>9*X7laaa
faaticidaa/KB*
100. alpha-BBC
101. bata-BBC
102. dalta-UC
103. UBHa-BBC Oiadaaa)
10*. iaptachlor
105. Aldria
106. laptachlor Epoxida
107. ladoaufaa I
1M. OiaUria
109. 4,4'-DDE
110. Cadria
111. ladMulfaa II
112. *,*«-DDD
113. ladoiuUaa Snlfatt
114. 4,4'-DDT

119. Eadria Kateaa
116. MathoxycUor
117. Alpha-caiordaa*
lit. gaaD*>ehlerd«aa
lit. feupba&a
120. Kl Areehlor.lOie
121. KB Axocblor-1221
122. KB Aroehler-1232
123. KB Arochlor-1242
124. KB *rocU.or-124B
125. KB AreeUer»1254
12«. KB AtocUer-1260

CaS

M-53.3
21t-01.»
117^4-0

S05>»»-2
*07-0»-«
SO-32-S

lt3-39.5
33-70-3

1*1.24-2

319-15-7

76-44-

309-00-
1024-57-
•59-9e-
•0-57-
72-55-
72-20-

33213-65-
72-54-

1031-07-
50-29-

53494-70
72-43-

5103-71-
5103-74-
•001-35-

11104-2».
11141-16.
53469-21-
12672-29.

11097-69-
11096-82.

Matar

20
10
10
10
10

10
10
10
10
10

10

0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.10
0.5
0.5
0.5
1.0

0.5
0.5
0.5
0.5
0.5

1.0
1.0

••U/todiawat*
(at/kg)

•60«0
130
330
330
330
330
330
330
330
330

.0

.0

.0

.0

.0

.0

.0

.0
16.0
16.0

16.0
16.0
16.0
16.0
16.0

16.0
•0.0
•0.0
•0.0
160.0
•0.0
•0.0
•0.0
•0.0
•0.0

160.0
160.0

•eta i Spaeifie quaatitatira liait* am highly matrix tfapaadaat. Iba fnastitatioa
liaita liatad haraia ara provided for (Bidaaea sad Bay mot alvay* ba achiarahl*.

•Quaatitatloa liaita liatad for •eil/aadlaaat ara haaad m vat vaiftht. Xba quaatitatioa liaita
caleulatad br tha laboratory for aoil/aadlaant, ealeulatad by dry vaicht aa x*qulrad by tha
•eoBtraet, vill ba higbar.
•Nadiiai aoil/aadiawat CIQU for Tolatila TO. eeapoaada ax* 100 ti»a« tha iadividual lev aoil/
•adiaaat OQL; for aamiTolatlla TO. eeoponada tbay ara 60 ttea* tha individual low aoil/aadiaantCBQL.
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52 percent). Although there may be matrix interferences, the data
were not qualified based on the MS/MSD results. \

Fifteen sediment and one soD sample, including two field replicates and one field
blank, were analyzed for low and medium concentration organic compounds by
York Laboratories (YORK), case No. 9773, OTR Nos. EW805, EW814, and
EW816 to EW828, and EW830. The data are qualified as follows:

• For the medium concentration cample (EW80S), methylene
chloride (1,100 *g/kg), acetone (2300 pg/kg), 2-butanone
(810 vg/kg), tohiene (260 pg/kg), styrenc (88 pg/kg), aytene
(380 pg/kg), butvfcenzylphthalate (160 pg/kg), and
bu(2-etbylhexyl)phthalate (410 pg/kg) were measured in the
laboratory method blanks. Styrene results less than 5 times the
blank concentration, or results for any of the other compounds less
than 10 times the blank concentration should be considered
unusable because of contamination, and have been flagged "B."

• For the low concentration samples, the following table hits the
laboratory method blank results:

unit
IW19 EV6H
BW2i IW20 ami*

IWB16 W823 CUB25 BWlt
IW817 IW24 BW2C BVB17
IW827 JMB2» P822 IW830 «WB27 P805

CPt/kj)l ' —— ~ ' ——— ' ——— ~~" —— "

ehlorofen 250 — — 1
2-bvuaont 1,400 1,«00 f70 5
telMM 150 — 170 1
XTl*M 130 320 290
•MtOM -. 2,400 4,200 12
•ttbylra* ehleridt — — 390 e

WO ito
700 410

Any sample result less than 5 or 10 times the associated blank
concentration should be considered unusable because of
contamination; it has been flagged "B."
In the sediment field blanks, xylene (2 pg/kg), chloroform (2 pg/kg),
di-n-butylphthalate (26 and 42 pg/kg), burylbenzylphthalate
(62 pg/kg), diethylphthalate (25 pg/kg), fjuoranthene (16 pg/kg),
phenanthrene (29 pg/kg), and pyrene (15 pg/kg) were measured in
the blanks. Any sample result less than 10 times the blank
concentration for the phthalates or 5 tiroes the blank concentration
for the other compounds should be considered unusable; it has
been flagged "B."
Matrix spike recoveries were out of control limits for phenol
(105 percent), 2-chlorophenol (114 percent), 1,4 dichlorobenzene
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(109 percent), N-nhro-di-n-propylamine (130 percent),
1,2,4-trichJorobenzene (127 and 120 percent), and 2-4-dmhrotoIuene
(100 percent). Matrix spike duplicates were out of control limits
for 4-nhropbenol (200 RPD). Data have not been flagged based
on MS/MSD results.

• Holding times were exceeded for the semivolatflc fraction of
•ample EW805. All detected data should be considered estimated
and have been flagged "J."

• Because of calibration outliers (difference between initial and
continuing calibration) outside of the control limits for methylene
chloride (76 percentX acetone (65 percent) and 2-butanone
(43 percent) for samples EW814, EW820, EW825, EW826, and
EW830, the results for these compounds should be considered
estimated and have been flagged "J."

• The relative standard deviation (RSD) for the initial calibration
response factor was above the control limit for methylene chloride
(81 percent) and acetone (85 percent) for samples EW805, EW814,
EW816, EW817, EW819, EW821 to EW825, and EW828. The
average relative response factor for 2-butanone (0.032) was also
below the acceptable range for these samples. Nondetected
2-butanone results should be considered unusable due to possible
false negatives, and have been flagged "R." All other results for
these compounds should be considered estimated and have been
flagged "J." The RSD was also out of the control limits for
benzo[b]fJuoranthene (83 percent), mdeno[1^3-cd]pyrene
(53 percent), and benzo[g4U]perylene (32 percent) for samples
EW818 to EW826 and EW828. These results should be
considered estimated and have been flagged "J."

Fifteen soil and sediment samples were analyzed by YORK for low and medium
concentration organic compounds, case No. 9773, OTR Nos. EW806 to EW813,
EW815, and EW829 to EW834. The data are qualified as follows:

• For the medium concentration sample EW833, acetone (2,400
pg/kgX 2-butanone (1,600 pg/kg), and xylenes (320 pg/kg), were
measured in the volatile fraction laboratory method blank.
Bis(2-ethylhexyl)phthalate (270 vg/kg) was measured in the
semivolatile fraction method blank for samples EW830, EW833,
and EW834. Any sample result less than 5 tiroes the blank
concentration for xylenes, or 10 times the blank for the other
compounds, should be considered unusable; it has been
flagged "B."

• For the low concentration samples, the following table lists the
laboratory method blank results:
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1
*

cklerld*

s-tauaeM
tOlMM
chleroiexn

7
17
7
1

4
It
•

MID

10
35
«

M30
MJ«

•
12
5
1

_
ll t» CHB13
MIS
•W29
M31
M32

20
2«
2

ftaorathra*
VT*«M
M*(2-*tbrlh
knseic «eid

M33U
M34U

11
10
10

MM M
M071E

10

Mil to M13
MIS
M2»
M31
M32

2«
44

Any sample result less than 5 or 10 times the associated blank
concentration should be considered unusable; h has been
flagged "B."

For the sediment samples, xylene (2 vg/kg), chloroform
di-n-butylphthalate, (26 and 42 vg/kg), butylbenzvlphthalate
(62 pg/kg), diethyl-phthalate (25 vfc/kg), fluoranthene (16 vg/kg),
phenanthrene (29 vg/kg), and pyrene (15 vg/kg) were measured in
the field blanks. For the soil boring samples, methylene chloride
(3 vg/kg) was measured in the field blanks. Any sample result less
than 10 times the associated blank concentration for the phthalates
or methylene chloride, or less than 5 times the associated blank
concentration for the other compounds should be considered
unusable because of possible blank contamination; it has been
flagged "B."

Because of calibration outliers, the following data should be
considered estimated: methylene chloride in samples EW810,
EW830, EW833, and EW834 (difference between initial and
continuing calibration of 42 to 76 percent); acetone in samples
EW806 to EW810, EW830 and EW834 (difference of 63 to
68 percent) and in sample EW833 (relative standard deviation
(RSD) of response factor for initial calibration of 35 percent);
2-butanone in samples EW806 to EW810, EW830, EW833, and
EW834 (response factor of 0.02 to 0.04); benzoic acid in samples
EW807, EW809, EVY810, EW812, EW813, EW815, EVY829, and
EW831 to EW834 (27 to 59 percent D); and benzo[k]fluoranthene
(33 percent RSD), indeno[l,2,3-cd]pyrene (53 percent RSD) and
benzo[g.h,i]peiylene (32 percent RSD) in samples EW806 to
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EW808, EW810, EW812, EW813, EW815, and EW829 to EW832.
Nondetected 2-butanone results for the associated samples should
be considered unusable because of possible false-negatives; they
have been flagged "R." AH other results should be considered
estimated and have been flagged MJ."

• Because of surrogate spike recoveries for the BNA fraction of
0 percent for samples EW833, EW834, and EW346 to 548 percent
for EW807, these samples were reanalyzed. The recoveries
improved on reanarysis, and the results from the reanarysis were
used instead of the original results. Surrogate recoveries were still
out of the control limits for EW807RE (220 to 280 percent),
EW833RE (119 to 155 percent) and EW834RE (122 to
144 percent). All semrvolatik results should be considered
estimated, and have been flagged MJ."

Twenty sou* borings and surface soil samples were analyzed by Radian
Corporation (RADIAN) for low concentration organic compounds, Case
No. 9917, OTR Nos. EW803, EW844 to EW852, and EW866 to EW875. The
data are qualified as follows:

• Acetone (5 to 6 pg/kg), 2-butanone (4 pg/kg), di-n-butylphthalate
(70 to 180 pg/kg), bis(2-ethylhexyl)phthalate (95 to 290 pg/kg),
fJuoranthene (110 pg/kg), and pyrene (91 pg/kg), were measured in
the laboratory method blanks. Any sample result less than 5 tiroes
the blank concentration for fJuoranthene or pyrene, or 10 times the
associated blank concentration for the other compounds should be
considered unusable; it has been flagged "B."

• Methylene chloride (3 pg/kg) was measured in the soil boring field
blanks, and 2-butanone (6 to 9 pg/kg), phenol (100 pg/kg),
di-n-butylphthalate (1,100 pg/kg), and bis(2-ethylhexyl)phthalate
(1,400 pg/kg), were measured in the surface soil field blanks. Any
sample result less than 5 times the associated field blank
concentration for phenol, or less than 10 times for the other
compounds, should be considered unusable; h has been
flagged "B."

• Holding times were exceeded for volatile and semivolatile fractions
of aD samples. Any detected data should be considered estimated,
possibly biased low; they have been flagged "J."

• The following calibration outliers were noted: 2-butanone
(0.02 RF and 93 to 100 percent D) and acetone (49 to 100 percent
D) for all samples, and dimetbylphthalate (47 percent D) and
diethylphthalate (100 percent D) for samples EW803 and EW866.
Any nondetected 2-butanone results should be considered unusable
due to possible false negatives and have been flagged "R." All
other data should be considered estimated.
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Deven surface sofl samples were analyzed by RADIAN for low and medium
concentration organic compounds, case No. 9917, OTR No*. EW853 to EW863.
The data are qualified as follows:

• For the tow concentration samples, acetone (5 to 6 pg/kg) were
measured in the laboratory method blanks. Acetone (1,900 pg/kg)
and 2-butanone (4,500 pg/fcg) were also measured in the
medium-concentration method blank uttocfaW with sample
EW857.

• The following table lists the compounds measured in the laboratory
method M««if* and their associated samples:

!•• _________

53>*57.

sum
23.000
»,100 110 t5

flaoraatfata* — 110
~ »i
— — 70

The field blanks contained 2-butanone (6 to 9 pg/kg), phenol
(100 pg/kg), bis(2-ethylhexyl)phthalate (1,400 pg/kg) and
di-n-butylphthalate (1,100 pg/kg). Any sample result less than
5 tiroes the field blank concentration for phenol, or 10 times the
blank concentration for the other compounds should be considered
unusable, and has been flagged "B."

Holding times were exceeded for the volatile and semrvolatile
fractions in all samples. All usable detected data should be
considered estimated, possibly biased low, and have been
flagged "J."

The following calibration outliers were noted: 2-butanone (RF of
0.027 to 0.038 and 41 to 100 percent D) for all samples, xylene
(63 percent D), and 1,1,1-trichloroethane (26 percent D) for
sample EW857, acetone (97 to 150 percent D) for aD samples,
bcnzoic acid (26 percent D) and indeno I 1,2,3-cdJpyrene
(78 percent D) for samples EW860, EW860DL, and EW863, and
benzoic acid (53 percent RSD) for samples EW853 to EW859,
EW861, EW857DL, EW858DL, and EW855RE. Any nondetected
2-butanone results should be considered unusable due to possible
false negatives, and have been flagged "R." AD other data should
be considered estimated (J).
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• Several samples were diluted to be within the calibration range of
high concentration compounds. For these samples, the detection
limits for nondetected compounds from the undiluted samples were
reported, while the diluted sample results were reported for the
detected compounds,

Nine subsurface soil samples were analyzed by Keystone Environmental
Resources (KEYTX) for low and medium concentration organic compounds,
case No. 9897, OTR Nos. EW835 to EW843. Hie data are qualified as follows:

• Methylene chloride (3 *g/kg) was measured in the field blanks.
Any sample result less than 10 times the blank concentration
should be considered unusable, and has been flagged "B." No
target compounds were detected in the laboratory method blanks.

• Because of a low response factor (RF) for 2-butanone (0.01 to
0.04) nondetected results for aU samples should be considered
unusable due to possible false negatives, and have been
flagged "R." All detected results should be considered estimated,
and have been flagged "J."

Acetone results for samples EW835 to EW838, EW840 to EW843,
EW837DL and EW838DL should be considered estimated because
of calibration outliers (29 to 45 percent D) for continuing
calibration, and 33 percent RSD for initial calibration, and have
been flagged "J."

• Matrix spike recoveries were out of the control limits for toluene
(145 percent) in the low concentration MS/MSD sample (EVV835),
and benzene (163 percent), toluene (144 percent),
n-nitroso-di-n-propylamine (40 percent), 1,2,4-tricnJorobenzene (33
and 0 percent), 2,4-dinitrotoluene (0 percent), pyrene (16 percent),
and acenaphthene (554 percent) for the medium-concentration
MS/MSD sample (EW839). All positive results associated with the
compounds mentioned above would be considered estimated, and
have been flagged 4*J."

• The relative percent difference (RPD) between matrix spike
duplicates was out of the control limits for benzene (32 percent),
14,4-trichJorobenzene (200 percent), acenaphthene (125 percent),
2,4-dinitrotoluene (200 percent), and pyrene (221 percent) for the
medium concentration MSD sample (EW839). AD positive results
associated with the above-mentioned compounds in sample EW839
should be considered estimated and have been flagged "J."
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Sixty-six sediment samples were analyzed for PAH* and phenolic acids by
CH2M HILL's Montgomery laboratory, laboratory Nos, 11269001 through
11269066. Tne data are qualified as follows:

• The PAH fraction had tow surrogate spike recoveries for samples
SD038 (16, 31 percent), SD222 (10, 23 percent), and SD227 (16,
28 percent). AD PAH data for these samples should be considered
csthnatp<1( possibly biased tow, and have been flagged "J."

Forty-four surface soQ samples, including two field blanks, were analyzed for
PAHs and phenolic acids by CH2M HILL's laboratory in Montgomery, Alabama,
laboratory Nos. 11354001 to 11354044. The data are qualified as follows:

• Phenanthrene (LjOOO vg/kg) and anthracene (3,000 pg/kg) were
measured in the method blank. Any sample result less than
5 times the blank concentration for these compounds should be
considered unusable because of possible blank contamination, and
has been flagged "B."

DIOXINS IN SOIL AND SEDIMENT

Seventy-two soil and sediment samples were analyzed by Enseco/Califomia
Analytical Labs (CAL) for total tetra-through octadoro dknrins and furans, and
23,7,8-tetra-chlorodioxin and furan, SAS Na 3770E, Sample Nos. £01, £02, £07
to £12, £21, £24, £27, £30, £33, £36, £39, £42, £45, £48, £51, £54, £57, £60,
£63, £66, £69, £72, £75, £78, £81, £84, £87, £90, £93, £96, £99, £102, £105,
£108, £111, £126 to £137, £152, £153, £157, £160, £163, £166, £169, £172,
£175, £178, £181, £184, £187, £190, £193, £194, £196, £202, £205, £208, and
£211. The data are qualified as follows:

• Surrogate spike recoveries were out of control touts for samples
£11 (5 to 229 percent, and 21 to 179 percent on reanalysis) £48
(3.6 to 142 percent), £63 (2.7 to 278 percent), £66 (2.4 to
337 percent), £160 (5 to 340 percent), £166 (3 percent), £190 (1
to 484 percent), £202 (6 percent), £75 (26 to 133 percent), £108
(1 to 224 percent), £30, and £87. The poor surrogate recoveries
were attributed to low internal standard recoveries by the EPA
reviewer. Reanalysis was requested for these samples, and later
received for samples £30, £48, £63, £66, £75, £87, £108, £160,
£166, £190, and £201 Data from the reanalysis should be used
for samples £11, £30, and £87. Recoveries were not improved
whh reanalysis for samples £48, £63, and £66 and the data were
considered unusable. Recoveries for samples £75, £108, £160,
£166, £190, and £202 were not improved upon reanalysis, and the
data from the first analyses should be used for these samples.
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• Duplicates of £157, £164, £193, and £199 were run by the
laboratory.

• All other QA/QC results were acceptable.

INORGANIC ANALYTES IN SOIL AND SEDIMENT

Nine soil boring samples, including one field replicate, were analyzed by
Northern Labs and Engineering, Inc. (NLE) for low concentration metals and
cyanide, case No. 9897, ITR Nos. MEW412 to MEW420. The data are qualified
as follows:

• The method blank contained aluminum (4.4 mg/kg), iron
(1.8 mg/kg), sflver (0.8 mg/kg), and zinc (0.5 mg/kg). Any sample
result less than 5 times the blank concentration should be
considered unusable due to contamination and has been
flagged "B."

• Low spike sample recoveries were reported for antimony
(33.7 percent), arsenic (51.5 percent), selenium (53.0 percent),
silver (72.7 percent), and thallium (52.1 percent). (No selenium or
thallium was detected in any sample, and aH positive silver results
were already flagged "B.") All antimony and arsenic data should
be considered estimated, possibly biased low, and have been
flagged "J.*1

• The relative percent difference for method duplicates was out of
the control limits for arsenic (49.4 percent). All arsenic data
should be considered estimated, and have been flagged "J."

• The percent difference after serial dilution was above the limit of
10 percent for iron, manganese and zinc. All data for these metals
have been flagged "J" and should be considered estimated.

• Field duplicate precision was poor. Samples MEW416 and
MEW417 were replicates from SB19-02. Relative percent
difference ranged from -139 percent (calcium) to 181 percent
(barium) and was above ±35 percent for most of the metals
detected. No qualifications were applied to the data, as the poor
precision may be due to nonhomogeneity of the field samples.

Fourteen soil and sediment samples, including one field blank and one field
replicate, were analyzed by Roy F. Weston, Inc. (WESTON) for low
concentration metals and cyanide, case No. 9773, ITR Nos. MEW395 to
MEW403, MEW405, MEW407, and MEW409 to MEW411. The data are
qualified as foDows:

• Aluminum (23 to 26 mg/kg) beryllium (0.14 mg/kg), and sodium
(232 mg/kg) were measured in the laboratory blanks. All sample
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results for these anatytes less than 5 times the highest blank
concentrations should be considered unusable due to
contamination, and have been flagged "B."

• Spike sample recoveries were out of the control limits for antimony
(12.6 percent! selenium (68 percent), silver (18.4 percent), cyanide
(123 percent) and zinc (128 percent). Nondetected antimony,
aflver and cyanide results should be considered unusable due to
possible false negatives, and have been flagged "R." All other
results should be considered estimated (antimony, selenium, sflver,
and cyanide possibly biased tow, and zinc possibly biased high) and
have been flagged "J."

• The difference after serial dilution exceeded 10 percent for
aluminum and manganese. All aluminum and manganese results
should be considered estimated due to matrix interference and
have been flagged **J."

Twenty sofl and sediment samples, including one field blank and one field
replicate, were analyzed by WESTON for low concentration metals and cyanide,
case No. 9773, ITR Nos. MEW388 to MEW394, MEW404, MEVV406, MEW408,
and MEW791 to MEW800. The data are qualified as follows:

• Aluminum (23 to 26 mg/kg), antimony (0.8 mg/kg), beryllium
(0.14 mg/kg), and sodium (232 mg/kg) were measured in the
laboratory preparation blanks. All sample results less than 5 times
the blank concentration should be considered unusable due to
contamination, and are flagged "B."

• Spike sample recoveries were poor for the data set as a whole.
Antimony (5.6 to 27.6 percent), arsenic (60.2 percent), beryllium
(71.8 percent), chromium (73 percent), cobalt (70.9 percent),
copper (723 percent), lead (-50 to 72.8 percent), mercury (-34.1 to
146 percent), nickel (69.2 percent), selenium (0 to 71.9 percent),
silver (25.2 percent), thallium (33.5 to 52 percent), vanadium
(73.7 percent) and cyanide (63 percent) recoveries were all out of
the control limits. Due to possible false negatives, all nondetected
results for antimony, lead, mercury, selenium, and silver should be
considered unusable, and have been flagged WR.M All other results
should be considered estimated and possibly biased low and have
been flagged MJ."

• The relative percent difference between method duplicates was out
of the control limits for antimony (733 to 200 percent), cadmium
(40.9 percent), mercury (200 percent) and lead (41.8 to
58.4 percent). Results for these analytes should be considered
estimated due to poor precision, and have been flagged WJ."

• Postdigestion spike recoveries were also out of control limits for
antimony, chromium, lead, selenium, thallium and vanadium.
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Results for these anaJytes are already flagged due to other QC
parameters, and should be considered estimated.
The difference after serial dilution exceeded 10 percent for

and zinc. These results should be considered estimated
and have been flagged "J."

Thirty-one sofl samples, including four field blanks and four field replicates, were
analyzed by Roy F. Weston, In&, California (WESCA), for tow concentration
inorganics, case No. 9917. Hie samples were divided into two sample delivery
groups (SDC), with ITR Nos. MEW422 to MEW440 in SDG MEW430, and
ITR Nos. MEW421, MEW441, and MEW443 to MEW452 in SDC MEW441.
The results of the data review are rnnnmriTf^ below. For SDG MEW430:

• Antimony (0.4 mg/kg), cadmium (0.62 mg/kgX potassium
(102 mgflcg), and thallium (0.18 mg/kg) were measured in the
laboratory preparation blank. Any sample results less than 5 times
the associated blank concentrations should be considered unusable
due to possible contamination, and have been flagged "B."

• Spike sample results were out of the control limits for antimony
(11 percent), sflver (68 percent), mercury (-90 percent), and
cyanide (126 percent). Nondetected antimony results should be
considered unusable due to possible false negatives, and have been
flagged "R." Results for silver and mercury, possibly biased low,
and cyanide, possibly biased high, should be considered estimated
and have been flagged MJ."

• The relative percent difference between method duplicates was
above the control limit for calcium (42 percent), copper
(38 percent), magnesium (54 percent), and mercury (148 percent).
Results for these analytes should be considered estimated due to
poor precision and have been flagged "J."

• The percent difference after serial dilution was above the control
limit of 10 percent for zinc. All zinc results should be considered
estimated due to matrix interference, and have been flagged "J."

• Lead showed poor precision on results reanalysis. All lead data
should be considered estimated and have been flagged "J."
MEW436 and MEW437. Results for samples MEW436 and
MEW437 were calculated incorrectly (according to the EPA
reviewer) and should be considered unusable (flagged "R**).

The results for SDG MEW441 are qualified as follows:
• Antimony (0.4 mg/kg), potassium (102 mg/kg), and cadmium

(0.62 mg/kg), were measured in the laboratory preparation blanks.
Any sample results less than 5 times the blank concentration

N-15



should be considered unusable due to possible contamination, and
have been flagged "B." * \
Spike sample results were out of the control limits for antimony
(A3 percent), copper (30 percent), lead (129 percent), manganese
174.6 percent) nickel (73 percent), selenium (51 percent), silver
(61 percent), thaBhim (64 percent), and zinc (-80 percent). Any
nondetected antimony or zinc results should be considered
unusable due to possible false negatives, and nave been
flagged "R." Lead may be biased high; the other analytes may be
biased low. All results for these analytes should be considered
estimated and have been flagged "J."
The relative percent difference between method duplicate* was out v>
of the control limits for copper (108 percent), mercury
(194 percent), and zinc (97 percent). Results for these analytes
should be considered estimated due to poor precision, and have
been flagged MJ."
The difference after serial dilution was above the control limit for
manganese (14 percent) and zinc (65 percent). Results for these
analytes should be considered estimated due to matrix interference
and have been flagged MJ."

PHYSICAL PARAMETERS IN SOIL AND SEDIMENT

Eleven sofl samples were analyzed for grain size and seven of these samples
were also analyzed for Atterberg limits (Case SAS 3770E, Sample Nos.
E213-E223) by IT Analytical Services (IT? A). No qualification of the data was
necessary.

TREATMENT PARAMETERS IN SOIL AND SEDIMENT

Six sofl samples were analyzed for ultimate analysis (percent carbon, percent
oxygen, percent hydrogen, percent sulfur, percent nitrogen, percent moisture, and
percent ash); TOC; soluble chloride; heating value; and flashpoint (Case SAS
3770E, Sample Nos. £13-18) by Versar, Inc. (VERSAR). One soil sample was
analyzed for TOC and percent moisture only (case SAS 3770E, Sample
No. £19) by VERSAR. No qualification of the data was necessary, although it
should be noted that the Btu sample aliquot did not combust completely and the
analytical results should be used with caution.

Thirty-three sofl and sediment samples including two replicate sets and two field
blanks were analyzed for ultimate analysis (percent carbon, percent oxygen,
percent hydrogen, percent sulfur, percent nitrogen, percent moisture, and
percent ash); TOC; soluble chloride; heating value; and flashpoint (Case SAS
3770E, Sample Nos. £22, £25, £28, £31, £34, £37, £40, £43, £46, E46R, E49,
£52, £55, E55R, £58, £61, £64, £67, £70, £73, £76, £79, EB2, £85, £88, £91,
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£94, £97, £100, £103, £106, £109, and £112) by VERSAR. One soil sample
was analyzed for TOC and percent moisture only (Case SAS 377QE, Sample No.
£113) by VERSAR. The data are qualified as

• The Btu sample aliquot did not combust completely and the
analytical results should be used with caution, although the data
were not qualified.

• Spike cample recovery was out of control limits for percent
hydrogen (127 percent). The data are biased high. All detected
results for percent hydrogen are considered estimated and
flagged "J.*

Twenty-eight soil and sediment samples including four replicate sets and four
field blanks were analyzed for ultimate analysis (percent carbon, percent oxygen,
percent hydrogen, percent sulfur, percent nitrogen, percent moisture, and
percent ash); TOC; soluble chloride; beating value; and flashpoint (Case SAS
3770E, Sample Nos. £114-125, £154, £155, £161, £164, £167, £173, £176,
£179, £182, £185, £188, £191, £197, £203, £209, and £212) by VERSAR.
Five soil samples (Case 3770E, Sample Nos. £158, £170, £194, £200, and £206)
were analyzed for TOC and percent moisture only. No qualification of the data
was necessary although it should be noted that the Btu sample aliquot did not
combust completely and the analytical results should be used with caution,
although the data were not qualified.

Thirty-three soil and sediment samples were analyzed for proximate analysis
(percent moisture, percent ash, percent volatile matter, and percent fixed
carbon) by Nanco Laboratories, Inc. (NANCO) (Case SAS3770E, Sample Nos.
£20, £23, £26, £29, £32, £35, £38, £41, £44, £47, £50, £53, £56, £59, £62,
£65, £68, £71, £74, £77, £80, £83, E83FB, £86, E86FB, £89, £92, £95, £98,
E101, £104, £107, and £110). The sample location identification for samples
£77, £80, £83, E83FB, £86, and E86FB is uncertain. The data for these
samples are unusable and have not been reported in the tables. No
qualification of the data is necessary.

Twenty-eight soil samples including four replicate sets and four field blanks were
analyzed for proximate analysis (percent moisture, percent ash, percent volatile
matter, and percent fixed carbon) by NANCO (Case SAS 3770E, Sample Nos.
£138-151, £159, £162, £165, £171, £174, £177, £180, £183, £186, £189, £195,
£201, £207, and £210). No qualification of the data is necessary, but it should
be noted that percent moisture and percent volatile organic matter are accurate
to only one significant digit because the weight measurement was only done to
the nearest 0.1 gram (although the data were not adjusted).

Six soil samples were analyzed for proximate analysis (percent moisture, percent
ash, percent volatile matter, and percent fixed carbon) but NANCO (Case SAS
3770E, Sample Nos. £01 to £06). No qualification of the data is necessary, but
it should be noted that the percent moisture may be biased high due to the
organics that may have volatilized during drying.
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The relative percent difference (RPD) for field replicates exceeded

>)
control Emits for percent hydrogen (dry) (128 RPD) for samples

(73 RPD), TOC (88 RPD)
for samples £118

percent hydrogen (dry)
RPD

E46 and E46R,j)ercent hydrogen (dry) (73 RPD),
for samples £124 and £125, chloride (38 RPD) for
and £119, percent oxygen (dry) (112 RPD), percent
f 135 RPD), percent hydrogen (as tec'd) (69 RPD), and chloride
(52 RPD) for samples £1/3 and £176, percent carbon (dry and a
rec'd) (49 RPD) for samples £179 and £182, percent moisture
(120 RPD) for samples £148 and £149, percent moisture
(200 RPD) and percent volatile matter (67 RPD) for £177 and
£180 and percent moisture (67 RPD) and percent volatile matter
(43 RPD) for samples £142 and £143. These samples for the
Kttfd parameters are considered cttinMftffl and fagged MJ."

SURFACE WATER

Twenty surface water samples, mduding one field duplicate and one field blank,
were analyzed for either total or dissolved inorganics by KEYTX, case No. 9529,
ITR Nos. MEW765 to MEW768, MEW785 to MEW790, and MEW480 to
MEW489. The data are qualified as follows:

• Iron was measured in the field blank (51.7 pg/1 dissolved and
43.1 yg/1 total). All iron data less than 5 times the associated
blank concentration should be considered unusable and have been
flagged "B."

• Copper, iron, and thallium were measured in the preparation blank
at 20.0, 27.4, and 1113 pg/1, respectively. Iron data are already
qualified due to the field blanks, and no thallium was detected in
any samples. All copper data less than 100 pg/1 should be
considered unusable and have been flagged **&.**

• Spike sample recoveries were above the control omits for arsenic
(130.8 percent) and iron (135.7 percent). Arsenic was not detected
in any sample. All total iron data should be considered estimated
(possibly biased high) and have been flagged "J."

Ten surface water samples, including one field blank and one field replicate,
were analyzed by Environmental Science and Engineering, Inc. (ESECO) for low
concentration organic compounds, case No. 9529, OTR Nos. ES612 to ES621.
The data are qualified as follows:

• Bromoform (2 vg/I), methylene chloride (1 pg/I), chloroform
(4 ng/1), and bis(2-ethylhexyl)phthalate (13 ng/1) were measured in
tiie method blanks. Any bromoform or chloroform sample results
kss than 5 times the blank concentration, or of methylene chloride
or his(2-ethylhexyl)phthalate results less than 10 tiroes the blank
concentration should be considered unusable due to contamination
and have been flagged "B."

N-18



• The percent difference between initial and continuing calibration
was out of the control limit for 2-methyinaphthalene (38.4 percent).
This compound was only detected in sample ES618, which should
be considered estimated, and has been flagged "J."

Ten surface water samples, including one field replicate and one field blank
were analyzed for alkalinity, ODD, BOD, TOC, sutfate, TSS, IDS, pH, and
phenol by JTC Environmental Consultants (JTC), SAS Not. 3370-E01 to
3370-E10. The data are qualified as foDows:

• BOD (2 mg/I) and COD (1.6 mg/I) were measured in the field
blank, and COD (4.9 mg/1) was measured in the method blank.
All BOD data less than 10 mg/I and aD COD data less than
2J mg/I should be considered unusable and have been flagged MB."

• Spike recovery for TOC (62.5 percent) was below the control
limits. AD TOC data should be considered estimated, possibly
biased low, and have been flagged "J." The COD recovery was
above control limits (127.9 percent). All COD data should be
considered estimated, possibly biased high, and have been flagged
"J."

GROUNDWATER

Twenty groundwater samples, including two field replicates, were analyzed by
ENSECOyRocky Mountain Analytical (RMAL) for either low concentration total
and dissolved metals and cyanide, case No. 10009, ITR Nos. MET951, MET952,
MET959 to MET962, MET971, MET972, MEW453, MEW454, MEW465 to
MEW46S, MEW473 to MEW478. The data are qualified as follows:

• • Two field blanks were analyzed both as filtered and unfiltered
samples. The following results apply to aH groundwater inorganic
data (a total of three data sets). Aluminum (66.9 pg/lX barium
(2J ng/I), calcium (697 and 1,060 pg/J), lead (3.8 and 6.8 pg/I),
magnesium (162 pg/1), nickel (103 pg/1), sodium (2,490 pg/1), and
zinc (9 and 18.3 pg/1) were measured in the filtered field blanks.
Aluminum (42.4 and 51.2 pg/I), barium (3.9 to 103 pg/1), calcium
(481 and 680 pg/kg), lead (2.4 and 3 pgfl), magnesium (104 pg/1),
nickel (15 pg/1), and zinc (10.5 and 4.8 pg/1) were measured in the
unfiltered field blanks. Any sample results less than 5 times the
associated blank concentrations should be considered unusable due
to possible contamination, and have been flagged "B."

• Copper (6.8 and 20 pg/I), antimony (38.6 pg/I), and beryllium
(1.0 pg/1) were measured in the calibration or preparation blanks.
Sample concentrations less than 5 tiroes the blank concentration
for these metals should be considered unusable due to
contamination and are flagged "B."
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Spike sample recoveries for aluminum (74 percent) and selenium * \
(0 percent) were below the control limits. All aluminum data are '
considered estimated, probably biased low, and flagged "J." All
selenium data should be considered unusable and flagged "R."
(No selenium was detected in any sample, and false negatives are
possible.)

Total concentrations were greater than dissolved for sodium in
samples MET951 and MET952, MET961 and MET962, MET971
and MET972, MEW467 and MEW468, and MEW475 and
MEW476; for arsenic in samples MET959 and MET960; for
barium and potassium in samples MEW453 and MEW454; for
copper in MEW467 and MEW468; and for lead in samples , 1MEW477 and MEW478, Although total should be greater or ^^
equal to dissolved concentrations, the differences are generally
small and within the variability of the analytical methods.
The relative percent difference for method duplicates for cadmium
(22.6 percent) was above the control Emit. All cadmium was
above the control limit. AH cadmium data should be considered
estimated, and have been flagged "J."
Because of percent differences after serial dilution greater than
10 percent, all barium, chromium, manganese, nickel, vandium, and
zinc data should be considered estimated because of matrix )
interference, and have been flagged "J."

Lead in sample MET960 should be considered estimated beteause
of a coefficient of correlation for the method of standard addition
less than 0.995, and has been flagged "J."

Twenty groundwater samples, including one field blank, were analyzed by RMAL
for either low concentration total or dissolved metals and total cyanide, Case No.
10009, ITR Nos. MEW455 to MEW464, MEW469 to MEW472, MET953,
MET954, MET963, MET964, MET967 and MET968. The data are qualified as
follows:

• The field blanks discussed above apply to these samples as wen.

• Antimony (29 to 47 ng/1), beryllium (1.0 ?g/l), copper (20 pg/1),
calcium (66 to 121 pg/1), iron (74.2 *g/l), lead (2J pg/I), magnesium
(91 pg/1), titanium (2J and 2.6 pg/1) and zinc (3 to 103 pg/1) were
measured in the calibration and/or preparation blanks. Sample
results less than five times the highest associated blank
concentration should be considered unusable due to contamination,
and have been flagged "B."

• The spike sample recovery for aluminum (157 percent) is above
the control limits; aluminum results may be biased high. Arsenic
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(73.8 percent) and selenium (0 percent) recoveries are below the
control limits; arsenic results may be biased low, and false
negatives are possible for selenium. All aluminum and arsenic
data should be considered estimated and have been flagged "J."
All selenium data should be considered unusable and have been
flagged "R."

• The relative percent difference between method duplicates was
above the control limit for lead (200 percent). All lead data
should be considered estimated, and have been flagged "J."

• Hie correlation coefficient for the method of standard additions
(MSA) is below the limit of 0.995 for lead in samples MET954 and
MET964. These data should be considered estimated.

• Total concentrations are greater than dissolved concentrations for
arsenic in samples MET953, MET934, MEW455 and MEW456; for
sodium in samples MEW455, MEW456, MEW461, MEW462,
MEW471, and MEW472; and for an detected inorganics in the
field blank (MET967 and MET968). The differences are within
the variability of the analytical methods, and no flags have been
added.

Ten groundwater samples, including one field blank, were analyzed by RMAL
for either low and medium concentration dissolved or total metals and cyanide,
case No. 10009. The samples are divided into two QC sample delivery groups
(SDG) with ITR Nos. MET957, MET958, MET965, MET966, MET969,
MET970, MET973, and MET974 in SDG MET957; and MET975 and MET976
in SDG MET975. The data are qualified as follows:

• The field blanks discussed above also apply to these samples.

• Calcium (80.6 pg/1) and iron (25.4 pg/1) were measured in the
laboratory blanks associated with SDG MET957; and magnesium
(75.8 and 91.0 pg/1) and calcium (87 pg/1) were found in laboratory
blanks associated with SDG MET975. Any sample concentration
less than 5 times the associated field or laboratory blank
concentration should be considered unusable and has been
flagged "B."

• Spike sample recoveries for antimony (59 percent), arsenic
(73.5 percent), lead (62 percent), andselenium (0 percent) were
below the control limits for SDG MET957. For these samples
nondetected selenium results should be considered unusable and
have been flagged "R." Antimony, arsenic, and lead data should
be considered estimated (possibly biased low) and have been
flagged "J." Recoveries for lead (71 percent) selenium
(74 percent), thallium (73.2 percent^and silver (72.8 percent) are
below the control limits for SDG MET975. All lead, selenium,
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thaDhim, and sflver for these samples should also be considered
estimated, (possibly biased low) and have been flagged "J."

• The relative percent difference between laboratory method
duplicates was outside of the control limits for cadmium
(200 percent) in SDG MET957 and zinc (41.9 percent) in SDG
MET975. These results should be considered estimated because of
poor precision, and have been flagged "J."

• Dissolved concentrations were higher than total for every anah/te
detected in samples MET975 and MET976 (MW04S) and MET969
and MET970 (a field blank). This may be expected for the field
blank due to added exposure to contamination during filtration;
however, results for MET975 and MET976 should be considered
unusable (unless a switch in sample identification can be shown)
and have been flagged MR."

• The difference after serial dilution exceeds 10 percent for barium
(13.8 percent), copper (15.8 percent), iron (12 percent), and
manganese (12.1 percent) in SDG MET975. Results for these
samples should be considered estimated and have been flagged "J."

One groundwater sample from a monitoring well was analyzed by JTC for
metals (Case SAS32491, Sample No. 101) by high concentration procedures. The
sample was composed of a water and a nonwater miscible phase but only the
nonwater miscible phase (free product phase) was analyzed. The data are
qualified as follows:

• The holding time for mercury analysis was exceeded and the
mercury data is considered estimated although it was not detected
in the sample.

• Spike sample recoveries were out of control limits for aluminum
(61 percent), copper (70 percent), barium (84 percent), mercury
(68 percent), nickel (18 percent), sodium (-76.5 percent),
magnesium (83 percent), silver (0 percent), and thallium
(60 percent). The data are biased low and the quantification limits
may be higher than reported. The resuh for silver is considered
unusable and flagged R." All detected results for the other
metals are considered estimated and flagged "J."

• The relative percent difference between method duplicates was out
of control limits for sodium (18 and 33) and the sodium data were
considered estimated (J).

• The laboratory control sample for silicon was outside control limits.
No silicon was detected and no qualification was necessary.

Twenty-five groundwater samples, including two field blanks and two field
replicates, were analyzed for low concentration organic compounds by PEI
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Associates, Inc. (PER case No. 10009, OTR No$. EW864, EW876 to EW890,
EW892 to EW900. The data are qualified as follows:

• Chloroform (7 and 15 pg/I), toluene (8 ng/1) ethylbenzene (4 pg/1),
and xytene (5 Kg/1) were measured in the field blanks. All
chloroform, ethylbenzene, and xylene results less than 5 times and
toluene results less than 10 times the blank concentrations should
be considered unusable because of contamination and have been
flagged "B."

• Volatile fraction holding times were exceeded for all samples. All
volatile data should be considered estimated, possibly biased low,
and have been flagged MJ."

• Semivolatile organic compound holding times were exceeded for
samples EW877 to EW880, EW884, EW895, and EW897. All
•emivolatile data for these samples should be considered estimated,
and have been flagged "J."

• Methylene chloride was detected in the laboratory blanks (6 to
9 pg/1). All methylene chloride results less than 10 times the
corresponding blank concentration should be considered unusable
and have been flagged MB."

• Because of a difference between initial and continuing calibration
greater than the control limit of 25 percent, the following data
should be considered estimated, and have been flagged "J":
benzene in samples EW864, EW877 to EW880, EW884, EW885,
EW895, EW889, EW900, EW892, EW896, and EW898; and styrene
and xylene in all samples. (These have already been flagged "J"
because of holding times.)

• Samples EW864, EW886, and EW887 contained compounds at
concentrations beyond the linear calibration range and were diluted
and reanalyzed. The diluted sample results should be used.

One monitoring well groundwater sample was analyzed by Qayton
Environmental Consultants (GLAYTN) for volatile and extractable organic
compounds and toxaphene/arodors (Case SAS 30001, Sample No. 101) by high
concentration procedures. The extractable and toxaphene/aroclor fraction was
separated into a water and a nonwater miscible phase (free product phase) for
analysis. The data are qualified as follows:

• Because of calibration outliers, the results for 2-butanone and
endosutfan I are considered estimated (J) for an detected results
and unusable (R) for npndetected results for these compounds.
Also because of calibration outliers, the positive results for acetone
are considered estimated (J).
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• Common laboratory contaminants, acetone (7 nag/kg) and
bis(2<thylhexyllpbtbalate (86 mg/kg) were found in the method
blank. Bromoform (CL8 mg/kg), carbon disuffide (0.4 mg/kg),
naphthalene (11 mg/kg), 2-methymaphthaJene (6 mg/kg),
•ceaaphthene (3 mg/kg), dibenzofuran (2 mg/kg), fluorene
(3 mg/kg), pbenanthrene (8 mg/kg), flooraothene (3 mg/kg), and
pyrene (3 ingAg) were foundto the method bknL Samples
associated with these blanks that contain these contaminant* at
concentrations less than 10 times the common laboratory
contaminant or 5 times the other compound concentrations are
considered unusable and flagged "B."

• Calibration curve criteria were not met for the toxapbene/aroclor
analysis and the data are considered estimated although no
compounds were detected.

Twenty-five groundwater samples, including two field blanks and two field
replicates, were analyzed by JTC Environmental Consultants (JTC) for BOD,
COD, SO4, TDS, TSS, alkalinity, acidity, TOC, and phenols, SAS No. 3770E,
sample Nos. £224 to £246, £248 and £250. The data are qualified as follows:

• The calibration verification was out of control limits for alkalinity
(89 percent). Samples £230 to £238 should be considered
estimated, and have been flagged "J."

• The holding time for BOD was exceeded for samples £224 to
£231, £239, and £234. The holding time hmh for COD was
exceeded for samples £224 to £241. These data should be
considered estimated, and have been flagged "J."
Raw laboratory results were not submitted for EPA review for
BOD in samples £244 and £248. These data should be considered
estimated and have been flagged "J."
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Table 0-2
ORGANIC CONTAMINANTS IN SURFACE SOILS

MOSS AMERICAN SITE

Sumnary of Concentrations (uo/kg)

Sample ID

MA-SS012-02
MA-SS012-02FR
MA-SSO 15-02
MA-SS015-02FR
MA-SSO 18-02
MA-SS024-02
MA-SS030-02
MA-SS038-02
MA-SS053-02
MA-SS061-02
MA-SS064-02
MA-SS066-02
MA- SS 078 -02
MA-55081 -02
MA-5S069-02
MA-551 13-02
MA-SS129-02
MA-SS142-01

BTX

21
40
89
33
31
27

2,000
830
100
27
230
24
67
100

17.000
550
2

120

Chlorinated
voc

(6)
2

(6)
(6)
(6)
(6)
9

(24)
(6)
(5)

(11)
(7)
(6)
(6)

19.000
(16)
(7)
(6)

Carcinogenic '
PAH

59.000
130.000
37.000
37.000
860,000
5,300

1.800.000
150.000

570
1.500

1.700.000
(860)
(760)
(750)

610,000
1.300.000

2.500
(800)

Noncarcinopenic
PAH

160,000
520,000
97.000
100,000
250,000
13,000

16.000,000
2.000.000

(790)
600

6.500.000
(860)
(760)
(750)

9,800.000
8.800.000

3.900
460

NOTES:
BTX • benzene, ethylbenzene, toluene, and xylenes
Chlorinated VOC • chlorinated volatile organic compounds
Carcinogenic PAH • benzo(a)anthracene. chrysene. benzo(b)fluoranthene.

benzo(k)fluoranthene. benzo(a)pyrene. lndeno(i.2.3-cd)pyrene,
dibenzo(a.h)anthracene. and benzo(g,h.l)perylene

Noncarcinogenic PAH • all other target PAHS
FR • field replicate
(__) » no compounds In group detected, detection l i m i t

for Individual compounds reported.



Table 0-3ORGANIC CONTAMINANTS IN SURFACE SOILSPAH DATAMOSS AMERICAN SITE
Summary of Concentrations (ug/kg)

Sample ID
SS004-01
SS009-01
55012-01
55015-01
SS017-02
SS018-01
SS019-01
SS024-01
55025-01
SS030-01
SS032-01
SS037-01
SS038-01
55044-01
55049-01
55053-01
55056-01
55061-01
55063-01
55064-01
55066-01
SS078-01
55080-02
55081-01
55089-01
55090-01
55093-01
55096-01
55103-01
55106-01
55108-01
SS111-01
55113-01
55114-01
SS126-01
55129-01
SS138-01
551003-01
551019-01
551023-01
SS1023-01FR

Carcinogenic
PAH
(1000)
24.000
140.000
360.000
28,000
920.000
240.000
(1000)
21.000

1.900.000
120,000

1.600.000
1.100.000

(1000)
550.000
(1000)a. ooo
(1000)
290.000
500,000
(1000)
(1000)
380.000
(1000)

1.400,000
12.000
3.000

330.000
86.000
(1000)
60.000
6.000

1.500.000
52.000
40.000
1 1000)
12000)
1 1000)
1 1000)
38.000
65.000

NoncarcinooenicPAH
1.000
4.000

390.000
2.500,000

42.000
2.100.000
1,400.000

61.000
30.000

30.000.000
810,000

6.500,000
8.200.000

(1000)
3.600.000

(1000)
(1000)
(1000)
430.000

1.400.000
12.000
(1000)

1,500.000
(1000)

14.000.000
12,000
4.000

650.000
350.000
3.000
42.000
32.000

14.000.000
11.000
23.000
1 1000)
12000)
1 1000)
1 1000)
9,000
4,000

NOTES:
Carcinogenic PAH » benzo(a)anthracene, chrysene.benzo(b)fluoranthene. benzo(k)fluoranthene,

benzo(a)pyrene. indeno(i.2,3-cd)pyrene,dibenzo(ah)anthracene, and benzo(g.h,l)peryleneNoncarcinooenic PAH • all other target PAHSFR • field replicate
(_) • no compounds in group detected, detectionl i m i t for individual compounds reported.• • From the banks or fioodpiains of the L i t t l e Menomonee River



Table 0-4
OCCURRENCE AND CONCENTRATION RANGE OF

INORGANIC ANALYTES DETECTED IN
SURFACE SOILS

Number of Samples
In Which compound concentration Range (ing/kg)

Analyte

TRACE ELEMENTS:

Antimony
Arsenic
Barium
Beryl Hum
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Si Iver
Tha 1 1 i urn
vanadium
Zinc

OTHER ANALYTES:

Aluminum
Ca I c i urn
Cyanide
Iron
Magnesium
Potassium
Sodium

was Detected
(Total • 18 Samples)

1
17
18
18
16
IB
18
18
16
18
18
2
1
1
18
18

18
18
4
18
IB
16
18

Minimum

3.2
1.8
19.9
0.45

4
9.5
5.1
8

4.7
0.15
11.2
1.8
1.6

0.25
12.2
112

2.260
11.400

1.6
8.040
3,680
521
612

Maximum

3.2
110
197
1.4

75.9
81.2
14.4
137
519
3.9

30.9
2.1
1.8

0.25
38.2
9,760

16.400
162.000

3
32.200
64.400
2.570
1.500



1
*

Tab it o-$
OCOMfMCE AND OCfMTRATlON RANGE OF

ORGANIC COMPOftOS OCTECTEO IN
MSLKFACE SOUS

coapound

ir of la«Plt»
invnlc
vat Detected

(Total • 34

Concentration Range (ug/kg)

•Iniawn auxiakjm

carcinogenic PAHS:
Mnzo(a>antriractne
•eiuo(a)pvrant
•*nzo(t> ) ritiorantntnt
•aniodt ) f iworantnene
Oiryianc
Dlbtnzoca.roantnractne
iMtno(i.2.3-cd)pyrtne
•enzocg.n.Dperyiene

Noncarclnogtnic PAHS:
Acanaphlhtnt
Acanapntnyianc
•nthractnc
riuoranthtnc
f luortnc
) -MC I hy I naPM ni I tnc
Niphinticne
Menanthrcne

i

•anitnc. rinyibtnzan*. Toluene, xyianct CBTX)
To inane
ttnyibanzcne
xyitne (lotai)

cnior inaiao voci
1.1 .i-Tt icnioiotthtne
Chloroform
Mcirtyiene ehioi tec

Other vocs
Slyrtne
Carbon diiuif ioe

Mionts
uoonorone
Ata i one
I-Bulanone

Olfwr sami>voiat He conpounot .
Dibtnzofuran
•enioit A C I D

mtnoii :
<-NI trccnenoi
•titnol
ftn i a cfti or cent no I

pmnaiaits
Oi-n>butyl»ninaialt
Di-n-oetviontfi»i»ie
»i»(i-fifiyii>tivi>pntnaiatt
OiMtnyipnihaiait
Oittnyiphinaiatt

Dioxini and Furant .
i»-oi Mesacnioro Oioxin 1

12
3

11
14
11
t
11
1)
13

26
6
a
3
1
3

4
1

1
7
1

11
3

1
3
2

10
2
t
2
3

40
10
14
•a
11
3t
44

34
11
U
17
a
i*
•o
16

2
3
3

3
33

1
4

37
20
10

11
76

240
46
110

23
12
43
700
31

1*0.000
•4.000
•7.000
30.000
110.000
i.aoo
•.too
10.000

a.TOO.ooo
47.000

i.aoo.ooo
2.300.000
2.100.000
1.3OO.OOO
3.*00.000
4.600.000
i.aoo.ooo

2.000
4.100
17.000

11
2

10.000

• .300
4

27
130
10

1.600.000
• 10

340
7«
700

3.aoo
35

i.aoo
1.300
4.000



Table 0-6
ORGANIC CONTAMINANTS IN SUBSURFACE SOILS

MOSS AMERICAN SITE

Summary of Concent rat Ions (uo/kg)

Sample ID
MA-SBOOl-01
MA-SB002-01
MA-SB003-01
MA-SB003-02
MA-SB004-01
MA-SB004-02
MA-SB004-03
MA-SB005-01
MA-SBD05-01FR
MA-SBOD6-01
MA-SB007-01
MA-SB008-01
MA-SB008-02
MA-SB009-01
MA-SB009-02
MA-SB010-01
MA-SB011-01
MA-SB011-02
MA-5B011-02FR
MA-SB012-01
MA-SB013-01
MA-SB014-01
MA-SB015-01
MA-SB016-01
MA-SB016-02
MA-SB017-01
MA-SB017-02
MA-SB017-05
MA-SB017-05FR
MA-SB018-01
MA-SB018-D2
MA-SB019-01
MA-SB019-02
MA-SB019-03

BTX

170
110
19
16

(710)
12
8

380
50
71
2
35
79
(6)
(6)
51
290
55
120
13
220
660
860
21
26
7
9

NA
NA
140
16

23.000
7

(6)

Chlorinated
VOC

(6)
(6)
44
6

(710)
(6)
(6)
(6)
(6)
(6)
(6)
(6)
(29)

2
(6)
(6)
(5)
(6)
(5)
(6)
(6)
(6)
(6)
(6)
(6)
(6)
(6)
NA
NA

10.000
(6)

(880)
(6)
(6)

Carcinogenic
PAH

(750)
(?BO)
(370)
(360)

200.000
(370)

60
120

(790)
(750)
(420)
280
120

1.700
10

(570)
(720)
590

1.100
(400)
(740)
(410)
(360)

(23.000)
(360)
(370)
(380)
(1000)
(1000)
1.700

66
450.000

(370)
(380)

Noncarclnogenic
PAH

(750)
(780)
(370)
(360)

2,100.000
210
690
240

(790)
(750)
(420)

32
26.000

390
(540)
(570)
(720)
5.000
12.000
(400)
160

(410)
(360)

120.000
5.900
(370)
(380)
(1000)
(1000)
6.600
160

19.000.000
1.300
(380)

NOTES:
BTX • benzene, ethylbenzene, toluene, and xylenes
Chlorinated VOC • chlorinated volatile organic compounds
Carcinogenic PAH • benzo(a)anthracene. chryiene. benzo(b)fIuoranthene,

benzo(k)fIuoranthene. benzo(a)pyrene.indeno(i,2.3-cd)pyrene.
dibenzo(ah)anthracene. and benzo(g.h,l)perylene

Noncarcinogenlc PAH • all other target PAHS
FR • field replicate
NA • not analyzed
(_) • no compounds In group detected, detection l i m i t for

individual compounds reported.



Table 0-7
OCCURRENCE AND CONCENTRATION RANGE OF

INORGANIC ANALYTES DETECTED IN
SUBSURFACE SOILS

Number of Samples
In Which Compound Concentration Range (mo/kg)

Analyte

TRACE ELEMENTS:

Ant Imony
Arsenic
Bar ium
Beryl 1 ium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Tha 1 1 i urn
Vanadium
Zinc

OTHER ANALYTES:

Aluminum
Ca 1 c i urn
Cyanide
iron
Magnesium
Potassium
Sodium

was Detected
(Total • 32 Samples)

2
29
32
12
29
32
32
32
31
32
18
29
8
29
32

32
32
3
32
32
26
19

Minimum

0.66
1.3
5.2
0.45
1.6
4.6
2.8
5.6
2.3
95.7
0.1
7.1
0.21
5.8
36

1.820
9,100
1.7

6.320
5.350
447
204

Maximum

5.1
7.8
105

1
6.9
24
14

87.5
31
841
4.5
28

0.38
37

1.740

16.900
194.000

2
26.600
66.400
2.290
1.230



Table o-s
OCCURRENCE MO CONCENTRATION RANGE OF

ORGANIC COMPOUNDS DETECTED IN
CROUNDWATER

Number of Samples Concentration Range (uo/D

Compound

Carcinogenic PAHS:
Benzo(a)anthracene
Benzo(a)pyrene
Senzo(b)f luoranthene
Benzo(lc)f luoranthene
Chrysene

Noncarclnogenlc PAHS:
Acenaphthene
Acenaphthylene
Anthracene
F luoranthene
Fluorene
2 -Methyl naphthalene
Naphthalene
Phenanthrene
Pyrene

Benzene, Ethyl benzene. Toluene.
Benzene
Ethyl benzene
Xylene (total)

Other VOCs:
Styrene

in wnicn compouna
was Detected

(Total • 25 Samples)

i
1
1
i
i

3
i
2
3
2
1
3
2
3

Xyienes (BTX):
2
i
3

1

Minimum

81
23
23
25
69

11
22
8
13
20
520

3.100
28
11

5
27
30

9

Maximum w/o
Free Product

81
23
23
25
69

1.400
22
110
460
630
520

5,500
2.000
300

7
27
45

9

Other semi-volatile compounds:
Dibenzofuran 2 9 560
Isoonerone i 41 41

Phenols:
Phenol i 8 8
2.4-Dimethy I phenol 1 14 14

Phthafates:
Bis(2-Ethylhexyl)phthalate 3 9 1 3



Table 0-9
ORGANIC CONTAMINANTS IN CROUNDWATER

MOSS AMERICAN SITE

Summary of Concentrations (ug/l)

Sample ID BTX
Chlorinated

VOC
Carcinogenic

PAH
Noncarctnogenic

PAH

MA-MW02S-01
MA-MW045-01
MA-MW07S-01
MA-MW075-01FR
MA-MW08S-01
MA-MW08S-FP
MA-MW115-01

(5)
72
37
35

(2.500)
NA
(5)

(5)
(5)
(5)
(5)

(2.500)
NA
(5)

(10)
220

(10)
(10)

(20,000)
20.000,000

(10)

35
11.000
3.100
3.100

(20.000)
200,000.000

120

NOTES:
BTX • benzene, ethylbenzene, toluene, and xylenes
Chlorinated VOC • chlorinated volatile organic compounds
Carcinogenic PAH • benzo(a)anthracene. chrysene. benzo(b)fluoranthene.

benzo(k)fIuoranthene. benzo(a)pyrene. lndeno(l.2.3-cd)pyrene.
dibenzo(ah)anthracene. and benzo(g.h.Dperylene

Noncarcinogenic PAH « all other target PAHS
FR • field replicate
FP • free product sample
NA • not analyzed
(_) • no compounds in group detected, detection l i m i t for

individual compounds reported.

The remainder of The groundwater samples were below the detection
l i m i t s of 5 ug/l for BTX and Chlorinated VOC. and 10 ug/l for
Carcinogenic PAH and Noncarcinogenic PAH compounds. These Include
groundwater samples MA-MWOIS-OI, MA-MWOII-OI. MA-MW03S-01. MA-MW03I-01.
MA-MW04I-01. MA-MW04D-01. MA-MW04D-01FR. MW-D5S-01. MW-06S-01.
MA-MW07I-01. MA-MWOBI-01. MA-MW09S-01. MA-MW09I01. MA-MW11I-01.
MA-MW12S-01. MA-MW135-01. MA-MW14S-01. and MA-MW20S-01



Table o-io
OCCURRENCE AND CONCENTRATION RANGE OF
DISSOLVED INORGANIC ANALYTES DETECTED IN

GROUNDWATER

Numbers of Samples
In which Compound concentration Range (uo/D

was Detected ...................———
Analyte (Total • 22 Samples) Minimum Maximum

TRACE ELEMENTS

Arsenic 13 1.3 7.8
Barium 22 40 294
Chromium 2 6.7 7.8
Manganese 22 32 1.440
vanadium 5 4.7 6.9

OTHER ANALYTES:

Calcium 22 21.600 250,000
iron 19 156 4.810
Magnesium 22 10.100 90.200
Potassium 22 1.580 6.260
Sodium 19 14.400 97.100



Table O-ii
OCCURRENCE AND CONCENTRATION RANGE OF

ORGANIC COMPOUNDS DETECTED IN
SURFACE WATER

Compound

Number of samples
in Which Compound concentration Range (uo/l)
was Detected ....................——....

(Total • 9 Samples) Minimum Maximum

Noncarcinooenlc PAHS:
Acenaphthene
Fluor ene
2-Methy I naphtha 1 ene
Naphthalene
Phenanthrene

1
1
1
1
1

11
5
2
11
2

11
5
2
11
2

Chlorinated VOCs:
Methylene chloride

Other Semi-volatile Compounds:
Dibenzofuran

Phthalates:
Di-n-butylphthalate



TabIt 0-12
ORGANIC CONTAMINANTS IN SURFACE WATER

MOSS AMERICAN SITE

Summary of Conctntrat ions (ug/l)

SAMPLE ID

MA-SW001-01
MA-SW007-01

Chlorinated Carclnogtnic Noncarelnooenlc
BTX VOC PAH PAH

(5)
(5)

1
(5)

(10)
(10)

(10)
31

NOTES:
BTX • benzene, ethyl benzene, toluene, and xylenes
Chlorinated voc • chlorinated volatile organic compounds
Carcinogenic PAH • benzo(a)anthracene. chrysene. benzo(b)fluoranthene.

benzo(k)fluoranthene. benzo(a)pyrene. indeno(l.2.3-cd)pyrcne.
dibenzo(ah)anthracene. and benzo(o.h,i)peryiene

Noncarclnogenic PAH • all other target PAHS
FR • field replicate
(__) • no compounds In group detected, detection limit for

individual compounds reported.

The remainder of the surface water samples were below the detection
l i m i t s of 5 ug/l for BTX and Chlorinated VOC, and 10 ug/l for
Carcinogenic PAH and Noncarcinogenic PAH compounds. Including
MA-SW002-01. MA-SW003-01, MA-SW004-01, MA-SW005-01. MA-SW006-01,
and MA-swooe-oi.



Table 0-13
OCCURRENCE AND CONCENTRATION RANGE OF
DISSOLVED INORGANIC ANALYTES DETECTED IN

SURFACE WATER

Number of Samples
In Which Compound Concentration Range (mo/kg)
was Detected .......................——

Analyte (Total • 9 Samples) Minimum Maximum

TRACE ELEMENTS:

Barium 9 41.1 95.9
Manganese 9 53.5 124
Zinc 5 10.7 46.9

OTHER ANALYTES:

Aluminum 2 55.4 73.6
Calcium 9 95.900 135.000
Iron 2 465 632
Magnesium 9 42.900 45.400
Potassium 9 1.520 4.580
Sodium 9 7,010 62.900
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Table 0-15
ORGANIC CONTAMINANTS IN SEDIMENTS

MOSS AMERICAN SITE

Surnnary of Concentrations (ug/kg)

Sample ID
MA-SD301-01
MA-SD302-01
MA-SD303-01
MA-SD304-01
MA-SD305-01
MA-SD306-01
MA-SD306-01FR
MA-SD307-01
MA-SD308-01
MA-SD309-01
MA-SD309-01FR
MA-SD310-01
MA-SD311-01
MA-SD312-01
MA-SD313-01
MA-SD314-01
MA-SD315-01
MA-SD316-01

BTX

3
(8)
(7)
(36)
4

240
130
230

(1100)
230

(1000)
47

(930)
730
640
950
(46)
(9)

Chlorinated
VOC

(8)
(a)
(7)
(36)
(6)
790
630

1.400
12.000
1.900
4.600
(7)

3.400
990

33.000
3.600
(46)
(9)

Carcinogenic »
PAH

8.900
15.000
12.000
68.000
1.700

140.000
210.000
320.000
200.000
150.000
150.000
74.000
130.000
450.000
270.000
160.000
20.000
83.000

Joncarclnogenic
PAH

8.300
17.000
22.000
150,000
1.800

1.100.000
2.900.000
4,800.000
1,600.000
1.200,000
650.000
100.000

1.400.000
5.500.000
3.200.000
1.800.000
290.000
610,000

NOTES:
BTX • benzene, ethyl benzene, toluene, and xylenes
Chlorinated VOC • chlorinated volatile organic compounds
Carcinogenic PAH • benzo(a)anthracene, chrysene. benzo(b)Tluoranthene.

benzo(k)fluoranthene. benzo(a)pyrene. indeno(i.2,3-cd)pyrene
dlbenzo(ah)anthracene. and benzo(g,h.i)perylene

Noncarclnogenlc PAH • all other target PAHS
PR • field replicate
(_) • no compounds In group detected, detection limit

for individual compounds reported.



Table 0-16 (Page 1 of 2)
ORGANIC CONTAMINANTS IN SEDIMENTS

PAH ANALYSIS
MOSS AMERICAN SITE

Summary ot Concentrations (ug/kg)

Sample 10

SD001-01
SD005-01
SD007-01
SD009-01
50014-01
SDO 18-01
SD019-01
SD025-01
50031-01
SD035-01
5D038-01
50051-01
SD054-01
50058-01
SD062-01
SD063-01
S0067-01
SD070-01
SD070-01FR
SD073-01
50076-01
50078-01
50091-01
50093-01
50097-01
50100-01
50110-01
50116-01
SD131-01
50134-01
50137-01
50140-01
50144-01
50147-01
50154-01
50155-01
50158-01
50164-01
50165-01
50175-01
50179-01
50187-01
50192-01
50197-01

Carcinogenic
PAH

96.000
21.000
4.000
8.000
5.000
5.000
6.000
9.000

140.000
(1000)
22.000
16.000
34.000
140.000
500.000
100.000
26,000
20.000
18.000
46.000
140.000
(1000)
210.000
51.000
(1000)
(2000)
(1000)
(1000)
100.000
12.000
(1000)
8.000
53.000
(1000)
(1000)
(8000)
18.000
310.000
270.000
10.000
7.000
31.000
1.000

240.000

Moncarcinogenic
PAH

10,000
17.000
4.000
8.000
6.000
6.000
10.000
8.000

960.000
(1000)
65.000
28.000
39.000
610.000

3.800.000
460.000
160.000
6.000
3.000
73.000
570.000
(1000)
430.000
(8000)
(1000)
(2000)
(1000)
(1000)
25.000
16.000
(1000)
6000

130.000
(1000)
(1000)
(8000)
61.000

1.900.000
1.600.000

24.000
11.000
34.000
10.000
39.000



Tab It 0-16 (Page 1 of 2)
ORGANIC CONTAMINANTS IN SEDIMENTS

PAH ANALYSIS
MOSS AMERICAN SITE

Summary of Concentrations (ug/kg)

Sample ID
Carcinogenic

PAH
Noncarclnogenlc

PAH

SD204-01
SD207-01
SD207-01FR
SD214-01
SD2 17-01
SD221-01
5D221-01FR
SD222-01
SD227-01
SD231-01
SD233-01
50234-01
SD236-01
50244-01
SD255-01
SD257-01
50258-01
50260-01

320,000
22.000
260.000
77.000
4.000
(1000)
(1000)
87.000
11.000
280.000
340.000
240.000
230.000
220.000
29.000
(2000)
(1000)
20.000

2, BOO. 000
13.000

2.500.000
46.000
4.000
(1000)
(1000)
100.000
34.000

1,700.000
2.400.000
1.700.000
2.000.000
740.000
110.000
(2000)
(1000)
20.000

NOTES:
BTX • benzene, ethylbenzene, toluene, and xylenes
Carcinogenic PAH • benzol aJanthracene. chrysene.

benzo(b)fIuoranthene. benzo(k)fIuoranthene.
benzo(a)pyrene. indeno(i.2.3-cd)pyrene.
dibenzo(ah)anthracene. and benzofg.h.i)perylene

Noncarclnogenlc PAH • all other target PAHS
FR • field replicate
(._) • no compounds in group detected, detection

limit for individual compounds reported.



Table 0-17
OCCURRENCE AND CONCENTRATION RANGE OF

INORGANIC ANALYTES DETECTED IN
SEDIMENTS

Number of Samp Its
In Which Compound Conctntratlon Ranoe (mg/kg)

Analytt

TRACE ELEMENTS:

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Cooper
Lead
Manganese
Mercury
Nickel
Selenium
vanadium
Zinc

OTHERS ANALYTES:

Aluminum
Calcium
iron
Magnesium
Potassium
Sodium

was ucivcivo
(Total • 18 Samples)

4
18
18
9
18
18
18
18
18
18
10
8
1
18
16

18
18
18
18
8
5

Minimum

0.77
3.5
19.3
0.71
4.1
10.6
5.1
13.5
18.4
296

0.21
16.4
1.3

16.5
230

3,330
49.400
12.900
20.400

466
1.190

Maximum

4.5
10.1
93.1
1.3

14.1
32.6
11.5
45.5
213
945

0.43
24.4
1.3

30.9
2.200

14,500
119,000
28.100
61.800
1.840
1.250



Appendix P
ANALYTICAL DATA

GLT779/078.50



SAMPLES COLLECTED
May, June, and July 1988

DATA QUALIFIERS: (same for all tables)

B: Detected in blank
D: Diluted sample results reported
J: Estimated value
R: Unusable value
U: Not detected at specified quantification limit

—: Not analyzed for
*: The reported value is the average of four

replicates

FR: Field Replicate
FB: Field Blank



SOIL DATA

GLT799/079JO-1
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2 of 4)

MOn-ANERICAN
SURFACE SOIL
SBM VOLATILE*

Saaplt Ho.: K
TR No.:

•oroBtttr

Moral
Mo(2-Ch lorotthyl Hthor
2-Chlorophonol
1,3-Otehlorobtmtnt
1.4-OlchlorobOTttont
•tntyl oleohol
1,2-Dlehloroboniont
2-Ntthylphonol
bU(2-ChloroUopropyl>othtr
4-Ntthylphonol
•HH troto-dl if propylMi nt
•Mochloroothtnt
•Itroboniont
iMphoront
2-Nftrophtnol
2,4-Oitwthylphonol
•ontolc Acid
b1t(2-Ch lorotthoxyftMthtnt
2.4-Dlchlorephonol
1,2,4-Trichlorebtniont
Htphthtlont
4-Chloroonlllnt
Htuchlorobutoditnt
4-Oiloro*3-Mthylp)Mnol
2-Mtthylnophth«lont
•oxtchlorocycloptntadiont
2.4,6'Trfchlorophonol
2.4,5»Tr<ehlorophonol
2-Chlorontphthtlont
2-lHtroonUint
Btatthylphtntlm
ActMphthyltnt
2,6*Dtn<trotoluont
3-HitroonUfnt
Acontphthont
2.4-Dfnitrophtnol
4-Hitrephonol
Dfbtnzofuron
2,4-Dlnitrotolutnt
Bitthylphthtlott
4-Ch lorophony I • phony lothor
Fiuoront
4-litroonUint
4,6-01nitro-2-atthylphonol
•-NitrotodiphonyloBint
4-lroBophony I -phonyltthor
NoMchlortbonsont
Nntochlorophonol
•hononthrtnt
Anthroctnt
•Iffbutylphtholott
Huoronthont
tyrant
•utylbtnzylphtholott
3,3'-D1chlorabw<dint
8onso(t)onthrocont
ChryMnt
bf »<2-Ethylohoxyl )phthtlott
Oi-n-octylphthtloto
Mnso{b)f luortnthom
•onxoUWuoronthont
8tnso(t)pyront
lndmo<1.2.3-cd)pyrtnt
0<btnz(t,h}tnthroeont
lonio(g,h, i )ptrylont

IA-SS015-Q2FR
EU861

•oplfctto

23000
23000
23000
2300 0
23000
23000
2300 0
23000
23000
23000
2300 0
23000
2300 0
23000
2300 0
2300 0

110000
23000
2300 0
2300 0
3900 J
2300 0
2300 0
2300 0
1800 J
2300 0
2300 0

11000 0
2300 0

11000 0
2300 0
460 J

2300 0
11000 0
7500 J

11000 0
11000 0
8100 J
2300 0
2300 0
2300 0
9700 J

110000
110000

270 J
2300 0
2300 0

11000 0
21000 J
13000 J•onAFV •

23000
21000 J• imrW •

25000 J
2300 0
4600 0
6500 J
9400 J
540 I

2300 0
11000 J
2300 0
4400 J
2000 J
1300 J
1900 J

NA-8S018-02
M54

460000
460000
46000 0
46000 0
46000 0
46000 0
460000
460000
460000
460000
460000
460000
46000 0
46000 0
460000
460000

220000 0
46000 0
46000 0
46000 0

• 38000 J
46000 0
46000 0
46000 0
11000 J
46000 0
46000 0

220000 0
46000 0

220000 0
460000
7000 J

460000
220000 0

14000 J
220000 0
220000 0
16000 J
460000
460000
460000
7000 J

220000 0
220000 0
460000
460000
460000

120000 0
40000 J

t
460000
80000 J
52000 J
460000
910000
50000 J
93000 J
8200 I

46000 0
230000 J
170000 J
180000 J
78000 J
46000 0
77000 J

NA-SS024-02
MS5

100 8
7400
740 U
7400
740 U
7400
7400
7400
7400
7400
740V
7400
7400
7400
740 0
740 0
220 J
740 0
740 0
740 0
890 J
740 0
740 0
740 0
410 J
740 0
740 0

36000
740 0

36000
230 J
220 J
740 0

3600 0
290 J

3600 0
3600 0
650 J
740 0
740 0
740 0
190 J

3600 0
36000

740 0
7400
740 0

36000
2500 J
1000 J
1000*
3300 J•vW V

3800 J
7400

15000
690 J

1100 J
1900 8
740 0

1100 J
920 J
670 J
810 J
740 0
740 0

NA-SS030-02
8U8S9

180000 0
1800000
IflOOOO U
1800000
180000 0
1800000
1800000
180000 0
180000 0
180000 0
1800000
180000 0
1800000
180000 0
1BOOOO 0
180000 0
870000 0
180000 0
180000 0
180000 0

• 1800000 J
1800000
1800000
1800000

1000000 J
1800000
180000 0
•70000 0
180000 0
8700000
180000 0
17000 J

180000 0
870000 0

2000000 J
870000 0
•700000

1300000 J
180000 0
180000 0
1800000

1700000 J
•70000 0
•70000 0
110000 Uf^WWV W

180000 U
180000 0
•70000 0

2700000 J
2200000 J
1800000

2200000 Jgoooooo j
180000 0
3600000
420000 i
510000
25000

180000
260000
250000 <
230000
53000 J
24000 J
51000 J

MA-W038-02
8UB56

490000
490000
490000
490000
49000 0
49000 0
490000
490000
69000 0
49000 0
690000
490000
490000
490000
49000 0
49000 0

2400000
49000 0
49000 0
49000 0

* 530000 J
49000 0
49000 0
49000 0

110000 J
49000 0
49000 0

240000 0
49000 0

240000 0
49000 0
49000 0
49000 0

240000 0
160000 J
240000 0
240000 0
120000 J
490000
49000 0
490000

150000 J
2400000
2400000
49000 0
49000 0
49000 0

240000 0
480000 J

l^AAAA J

49000 0
250000 J•#WW tj

200000 J
490000
970000
40000 J
48000 J
6500 I

49000 0
23000 J
18000 J
16000 J
490000
49000 0
49000 0



<»aat 3 of 4)

MOSS-AMERICAN
SURFACE SOIL
SEW VOLATILE*

Saaplt No.: 1
TR No.:

••raaetar

•Hanoi
bf a<2-Chloroathyt )tthtr
2-CMorophanol
1,5-DicMorobanzam
1,4-DfcMorobantana
8anzyl alcohol
1,2-Plchlorofaafgam
t-Mathylphanol
bUC2-Chloroiiopropyt >athar
4-Mathylphanol
N>N1troao-di'n>propyla*1nt
Naxachloroathana
Nftrebaniarw
laophorona
2-Nltrephanot
2,4>»<a»thylphanol
Mraoie Acid
bfa(2>Chloroathoxy)a»than*
2.4-9»ehlorophanol
1,2.4-Trichlorebaniana
Naphtha Itnt
4-ChloraanUfna
Naxachlorobutadltna
4-Chlaro-5-a»thylphanol
2-Mathylnaphthalarw
Naxachlorocyclopantadiane
2,4,6-THchlerophanol
2,4.5-Trtchloraphtnol
2-Ch loranaphtha Itm
2-lHtroanlHna
OlMthylphthalata
Acanaphthylana
2,6-Oinitrotolutm
5-Nitroanflint
Acanaphthant
2,4-Dinltrophanol
4-Nftrophanol
Otbanxofuran
2,4-Dinftrotoluant
Ofathylphthalatt
4*Chlorophanyl-phanylathar
Fluorana
4-NitroanlUna
4,6-D1nftro-2-a»thylphanol
N-Nltroaodiphanyle»lna
4-lroMphcny i -phanylathar
Nixaeh 1 or obanzant
•antachlorophanol
•hananthrana
Anthraeant
Df-n-butylphthalata
Fluoranthana
fttVPaWW

•utylbtnxylphthalata
S,S'*0<chlorobanz{dfna
8anzo(a)anthracana
Chrytant
b1a(2-Ethylahaxyl)phthalete
Oi-n-ectylphthalata
S*nxo(b)fluoranthana
8anxo(k)fluoranthana
Sanxe(a)pyran«
Indanod ,2.3-cd)pyrant
Dibanz(a,h)anthracana
8anxo(g,h, i )parylana

NA-8SOS3-02
KMB45

790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
3800 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
790 U
MOO U
790 U
3800 U
790 U
790 U
790 U
5800 U
790 U
5800 U
1800 U
790 U
790 U
790 U
790 U
790 U
3800 U
3800 U
790 U
790 U
790 U
3800 U
790 U
790 U
790 U
86 1
110 8
790 0
UOO U
79 J
110 J
190 S
790 U
150 J
170 J
82 J
790 U
790 U
790 U

MA-SS06VK
8UB49

710 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
3500 U
710 U
710 U
710 U
110 J
710 U
710 U
710 U
710 U
710 U
710 U
3500 U
710 U
3500 U
710 U
710 U
710 U
3500 U
710 U
3500 U
3500 U
69 J
710 U
710 U
710 U
710 U
3500 U
3500 U
710 U
710 U
710 U
3500 U
350 J
140 J
710 U
370 8
300 8
710 U
UOO U
110 J
200 J
260 8
710 U
470 J
710 U
140 J
200 J
710 U
350 J

MA-SS064-02 1
IUBS5

Z50000U
250000 U
230000 U
250000 U
250000 U
250000 U
250000 U
250000 U
250000 U
250000 U
250000 U
250000 U
250000 U
250000 U
250000 U
250000 U
1100000 U
250000 U
250000 U
250000 U

* 250000 U
250000 U
250000 U
250000 U
250000 U
250000 U
250000 U
1100000 U
250000 U
1100000 U
250000 U
30000 J
250000 U
1100000 U
1200000 J
1100000 U
1100000 U
210000 J
250000 U
250000 U
250000 U
480000 J
1100000 U
1100000 U
250000 U
250000 U
250000 U
1100000 U
320000 J
440000 J
250000 U
2200000 J
1800000 J
250000 U
450000 U
380000 J
490000 J
260008
250000 U
270000 J
240000 J
200000 J
49000 J
250000 U
51000 J

NA-SS066-02 I
8U850

•60 U
860 U
860 U
860 U
860 U
860 U
860 U
860 U
860 U
860 U
•60 U
860 U
860 U
860 U
860 U
860 U
250 J
860 U
860 U
860 U
•60 U
860 U
•60 U
•60 U
860 U
860 U
860 U
4200 U
860 U
4200 U
860 U
860 U
860 U
4200 U
860 U
4200 U
4200 U
860 U
860 U
860 U
860 U
860 U
4200 U
4200 U
860 U
860 U
860 U
4200 U
860 U
860 U
510 8
860 U
860 U
860 U
1700 U
860 U
860 U
320 8
860 U
860 U
860 U
860 U
860 U
860 U
860 U

HA-SS078-02
EMB48

760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
3700 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
760 U
3700 U
760 U
3700 U
760 U
760 U
760 U
3700 U
760 U
3700 U
3700 U
760 U
760 U
760 U
760 U
760 U
3700 U
3700 U
760 U
760 U
760 U
3700 U
760 U
760 U
230 8
760 U
760 U
760 U
1500 U
760 U
760 U
390 8
760 U
760 U
760 U
760 U
760 U
760 U
760 U



<P«9t 4 Of 4)

NOn-MKKICAN
8MFACE SOIL
•W VOLATILE*

SMpl* NO.: Ml
Tt No.:

rwvwttr

MMfWl
bU<2-Chloro»thyl )«thtr
2-ChloroplMnol
1.3-D1cMorobtnuna
1.4-Dichlorobtnnno
tantyt alcohol
1.2-D1chlorabaniana
2-Nathylphanol
bU(2-Chloroi aoprepyl Hthar
4-Nethylphanol
•-mtroao-d! -ifpropylaarine
Ntuchloroathane
•ftrotaensena
laophorone
2-lHtrophtnol
2,4-DtB»thylphenol
Mnzoic Acid
bia(2-Ch loroetho)iy)a>athan*
2.4-Dtchlorophenol
1,2,4-THchlorobantena
Naphthalent
4-Chloroanilfne
Neuchlorabutadiana
4-Chloro-3-a»thylphanol
2-Nethylnaphthalena
Meuchlorocyclopantadiena
2,4,6-Trichlorophenol
2,4.5-THchlorophenol
2*Chloronaphthalana
2-NltroanUlna
DfMthylphthalate
Aeanaphthylane
2,6*Din<trotoluane
S'NltroanUina
Acenaphthana
2.4-D1nftroph«nol
4»Nitrephtnol
Dibanzofuran
2,4-Otnltrotoluane
Diethylphthalate
4»Chlorophenyl-phanyletner
Fluorene
4Hlitroanllina
4,6-Dinl tre-2-wthyl phenol
••Nftroaodfphenylaarfne
4>8raMophenyl>phenylether
Nexachlorooanzane
Nntachlorophanol
•henanthrena
Anthracene
Di-n-butylphthalate
Fluoranthene
ayfafi*

Butylbansylphtnalate
3,3'-D1chlorobanz<d(ne
8anso(a)anthracent
ChryMnt
bi»{2-Ethylahtxyl >phthal*tt
Oi-n-oetylphth«l«tt
ltnso(b)f luoranthant
•mo(k)fluoranth«w
ltnto(a)pyr«nt
Ind»no(1.2,3-cd)pyrtnt
Olbmz(a, h )anthracont
tenzo(g,h. 1 )ptryltnt

i-SS081*02
M47

750 U
7SOU
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
3600 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
3MO U
750 U
9600 U
750 U
750 U
750 U
3600 U
750 U
3600 U
3600 U
750 U
750 U
750 U
750 U
750 U
3600 U
3600 U
750 U
750 U
7500
3600 U
750 II• *w w
750 U
480 I
750 U
750 U
750 U

1500 U
750 U
750 U
350 •
750 U
750 U
750 U
750 U
750 U
750 U
750 U

NA-SSOW'02
•UB57

46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
46000 U
220000 U
46000 U
46000 U
46000 U

• 1500000 DJ
46000 U
46000 U
46000 U
990000 OJ
46000 U
46000 U
220000 U
46000 U
220000 U
46000 U
9200 J
46000 U
220000 U
1700000 DJ
220000 U
22MOO U
1200000 DJ
46000 U
46000 U
46000 U

1100000 DJ
220000 U
220000 U
46000 U
46000 U
46000 U
220000 U
ItOOnOop DJ
390000 J
46000 U

1100000 DJ
1000000 DJ
46000 U
95000 U
170000 <
190000
44000
46000
78000
78000
71000
13000
46000 U
12000 J

W-M113-02 MA-luesa

130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
130000 U
620000 U
130000 U
130000 U
130000 U

« 660000 J
130000 U
130000 U
130000 U
200000 J
130000 U
130000 U
620000 U
130000 U
620000 U
130000 U
18000 J
130000 U
620000 U
930000 J
620000 J
620000 U
630000 J
130000 U
130000 U
130000 U
950000 J
620000 U
620000 U
130000 U
130000 U
130000 U
620000 U
2400000 DJ
710000 J
130000 U
1700000 J
1200000 J
130000 U
260000 U
320000 J
380000 J
44000 8
130000 U
160000 J
190000 J
160000 J
34000 J
130000 U
31000 J

SS129-02 NA
8WB46

1108
910 U
910 U
910 U
910 U
910 U
910 U
910 U
910 U
910 U
910 U
910 U
910 U
910 U
910 U
910 U
280 J
910 U
910 U
910 U
660 J
910 U
910 U
910 U
510 J
910 U
910 U
4400 U
910 U
4400 U
910 U
910 U
910 U
4400 U
910 U
4400 U
4400 U
290 J
910 U
910 U
910 U
910 U
4400 U
4400 U
910 U
910 U
910 U
4400 U
1100 J
230 J
980 8
800 J
600 J
910 U

1800 U
260
530
750
910
710
380
260
160
910 U
220 J

•CS142-01
EU6U

800 U
800 U
800 U
800 U
800 U
800 U
800 U
800 U
800 U
800 U
800 U
800 U
800 U
800 U
800 U
800 U
3900 U
800 U
800 U
800 U
460 J
800 U
800 U
800 U
800 U
800 U
800 U
3900 U
800 U
3900 U
800 U
800 U
800 U
3900 U
800 U
3900 U
3900 U
800 U
800 U
800 U
800 U
800 U
3900 U
3900 U
800 U
800 U
800 U
3900 U
800 U
800 U
170 1
800 U
800 U
800 U

1600 U
800 U
800 U
1708
800 U
800 U
800 U
800 U
800 U
800 U
800 U



(•ate 1 of 3)

MOSS-AMERICAN
SURFACE SOU
VOLATILE!

Saaple No.: 1
in NO.:

•araawter

ffclMM^MfthMMLHlVMvlWfWnV

OrOMOBettiene
Vinyl cMorldt
— *-* -~ - -*-•- _^_vMiorovnwnv
Netfcytene chloride
Acetone
Carbon dlMrif Ide
1.1-Olehteroethent
1.1-DicbloroetlMni
1.2-Olchloroethene (total)
Chloroform
1,2-Olehloroethane
2-Outanone
1.1,1-THchloroettiane
Carbon tetradilorlde
vinyl acetate
OroModf di 1 oroMet none
1,2-OlcMoropropane
el«-1,3-Dlehloropropent
Trlehloroethent
DlbroMochlorowthane
1.1,2-TrfcMoroethane
•̂ .̂•AAA•enxene
tr«*-1,3-0lchloropropene
OroMofor*)
4-Methyl-2-pentanone
2*Nenenone
tet radii oroethene
1 , 1 ,2,2-TetracMoroetHane
Toluene
Chlorobensene
Ethyl benzene
Styrene
Kylene (total)

M*SSf805*01 MA-SSFM6-01
EV862 EM63

Field llenk field Hank

Cone.
(us/kg)

10 U 10 U
10 0 10 U
10 U 10 U
10 U 10 U
su
80
SU
SU
S U
su
S U
S U
6 J
S U
SU

10 U 1
SU
S U
SU
S U
S U
S U
SU
SU
S U

10 U 1
10 U 1
S U

10 U 1
S U
5 11U
S U
S U
S U

U
•
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

W-SS012-02
EW851

12 U
12 U
12 U
12 U
3 U

11 0

1

1
1

1
2

U
U
U
U
U
U
ft
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U

W-SS012-02FR
EM860

Replicate

12 U
12 U
12 U
12 U
2 J

1

1
1

1
«

0
U
U
U
U
U
U
R
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U

NA-SS01S-02
EUB52

12 U
12 U
12 U
12 U
6U

63 J
oU
6U
6U
6U
60
60

12 I
60
60

12 U
60
60
6U
60
60
60
60
60
• U

12 U
12 U
60

12 U
89 J
60
60
60
60

W-SS01S-02FR
EWB61

Replicate

12
12
12
12
*

17
oU
60
60
60
60
60

R
• U
• U

12 U
60
60
6
«
«
6
6
6
•

12
12
60

12 U
33 J
6 U
6U
• U
60

M-SM18-02
MM

12 U
12 U
12 U
12 U
60

72 J
60
60
60
60
60
oU
70
60
• U

12 U
6U
6U
60
60
60
60
60
60
• U

12 U
12 U
6U

12 U
25 J
60
1 J
60
S J

m-K024-02
EW855

11 U
11 U
11 U
11 U
60

11 0
60
60
60
60
60
60
8 0
60
60

11 U
60
60
60
• U
60
60
• U
6U
60
3 J

11 U
60

11 U
27 J
60
6U
60
60

W-SS030-02
EV859

S7U
S7U
S7U
S7U
29U

260 J
29U
29U
29U
29U
29U
270
63 0
29U
29U
570
29U
29U
29U
29U
29U
29U

100 J
29U
29U
8 J

S7U
9 J

S7U
380 J
29U

450 J
380 J

1100 J
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(Page 1 of 3)

MOSS-AMERICAN
SURFACE SOIL
DIOXIN

SMtniM DATES! 6/29/88 to 6/30/88

Saapto No.:
OTR No.t

K-SS012-02
E172

NA-SS012-02FR
E175

Replicate

IM-SS015-02
E178

MA-SS015-02FR
£181

ReplIcate

M-SS018-02
E184

-SS024-02
E1B7

-SS030-02
E190

•8S03B-02
E163

Parameter (ng/g)

Tetradiloro furon (Total)
Tetradiloro furan (2,3,7,8)
PentacMoro furon
NenoeMoro furan
Noptachloro furan
OctacMoro furan
Totrachloro dimln (Total)
Tatrachloro dlo*ln (2.3.7,8)
Pentacftloro dlmln
NexacMoro dloxtn
Neptachloro dtoxln
Octaditoro dioiiln

0.0090 U
0.0090 U
0.063 U
0.0590
0.13 U
0.27 U

0.020 U
0.020 U
0.0400
0.062 U
0.83
2.0

0.0053 U
0.0053 U
0.043 U
0.041 U
0.06* U
0.28 U

0.016 U
0.016 U
0.022 U
0.030 U
0.46
1.4

0.011 U
0.011 U
0.12U

0.044 U
0.065 U
0.29 U

0.024 U
0.024 U
0.054 U
0.063 U
0.074 U
0.36 U

0.0078 U
0.0078 U
0.077 U
0.025 U
0.009 U
0.59 U

0.013 U
0.013 U
0.045 U
0.073 U
0.11 U
0.64 U

0.028 U
0.028 U
0.88 U

0.028 U
0.036 U
0.26 U

0.019 U
0.019 II
0.059 U
0.077 U
0.086 U
0.47 U

0.017 U
0.017 U
0.059 U
0.019 U
0.027 U
0.082 U
0.013 U
0.013 U
0.025 U
0.033 U
0.04211
0.20 U

.1311

.1311

.4511
050 U
.13 U
.46 U
.14 U
.1411
.2511
.1611
1.0 i
4.3 J

0.033 U
0.033 U
0.20 U

0.066 U
0.050 U
0.47 U

0.013 U
0.013 U
0.058 U
0.058 U
0.070 U
0.40 U
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(Pag* 1 of 7)

NOSS-MKRICAN
SUBSURFACE SOILS
SBu VOLATILE;

Saaple No.: M
TR No.:

•ar aa» tar

•fcanot
bia(2-Ch loroathyl Xthar
2-Chloraphenol
1.3-Dichlorobensene
1 ,4-Df ch I or obansana
Benzyl alcohol
1.2-Ofchlorebaniane
2-«athylphanol
bi»<2-Chloroiaopropyl)ether
4-Hethytphenol
N«Nltroao-di •n*propylanine
MexacMoroethane
nitrobenzene
lacphorone
2-Nitrophenol
2,4-Dfwthylphanol
Bansoic Acid
bia(2-Chloroethoxy)iMthane
2,4-Dichlorophenol
1 ,2,4-Tr i ch Lorobansane
Naphthalene
4-Chloroaniline
Nexadtlorobutadiene
4-Ohioro-3-Mthylphanol
2*Nathylnaphthalene
Naxachlorocyclopantadfane
2,4,6-Tri eh 1 orophenol
2,4.5-Trichlorophenol
2-Chioronaphthalene
2-«itroanilfne
Oiaethylphthalata
Acanapttthylane
2,6-Oini trotoluane
3*tt<troanil<ne
Acenaphthene
2,4-Dinltreehenol
4-Hitrophenol
Oibansofuran
2,4*0initrotoluana
Oitthylphthalata
4-Chloropheny 1 •phanylather
Fluorant
4-Nitroenlline
4,6-»in<tro-2-a»thylphenot
N-NftrModiphenylamlne
4-BreBBpheny I •phanylathar
Hauchlorobansane
Pentacfii orophanol
•hananthrane
Anthracene
Di-n-butylphthalate
Fluoranthena
•yrana
8utylbansylphthalata
3,3'-D<chlorobenzfdine
8anzo(a)anthracana
Chryaane
bi *(2>E thy 1 ahaxy I )phtha I ate
Df-n-oetylphthalate
•enso(b)f luoranthane
•enzo(k)fluoranthane
•enso(a)pyrane
lndan»(1.2,3-cd)pyrane
Dibans(a,h)anthracane
•enzo(B>h , i )pery lane

K-SB001-01 MA
0803

Cone.
(UB/kB)

750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
3700 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
750 U
3700 U
750 U
3700 U
1300 J
750 U
750 U
3700 U
750 U
3700 U
3700 U
750 U
750 U
6000 J
750 U
750 U
3700 U
3700 U
750 U
750 U
750 U
3700 U
750 U
750 U
540 I
750 U
750 U
750 U
1500 U
750 U
750 U
1300 B
750 U
750 U
750 U
750 U
750 U
750 U
750 U

-S80C2-01 MA-S8003-01 HA-88003-02
EUB69

780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
3800 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
780 U
3800 U
780 U
3800 U
780 U
780 U
780 U
3800 U
780 U
3800 U
3800 U
780 U
780 U
780 U
780 U
780 U
3800 U
3800 U
780 U
780 U
780 U
3800 U
780 U
780 U
780 U
780 U
780 U
780 U
1600 U
780 U
780 U
220 I
780 U
780 U
780 U
780 U
780 U
780 U
780 U

M42

370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
1900 U
370 U
370 U
370 U
370U
370 U
370 U
370 U
370 U
370 U
370 U
1900 U
370 U
1900 U
370 U
370 U
370 U
1900 U
370 U
1900 U
1900 U
370 U
370 U
370 U
370 U
370 U
1900 U
1900 U
370 U
370 U
370 U
1900 U
370 U
370 U
370 U
370 U
370 U
370 U
750 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

11043

360 U
360 U
360 U
360 U
340 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
1800 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
1800 U
360 U
1800 U
360 U
360 U
360 U
1800 U
360 U
1800 U
1800 U
360 U
360 U
360 U
360 U
360 U
1800 U
1800 U
360 U
360 U
360 U
1800 U
360 U
360 U
360 U
360 U
360 U
360 U
730 U
360 U
360 U
540
360 U
360 U
360 U
360 U
360 U
360 U
360 U

MA-S8FB03
IU874

Field Blank

460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
3200 U
460 U
660 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
3200 U
660 U
3200 U
460 U
460 U
460 U
3200 U
460 U
3200 U
3200 U
460 U
460 U
460 U
460 U
460 U
3200 U
3200 U
460 U
460 U
460 U
3200 U
460 U
460 U
460 U
460 U
460 U
460 U
1300 U
460 U
460 U
290 B
460 U
460 U
660 U
460 U
660 U
460 U
460 U



<»agt 2 of 7}

NOSS-AWRICAN
SOttORFACE SOILS
SWJ VOLATILE!

Saaplt Ho.:
TR Ho.:

•araaatar

•hanol
bf a(2-Chloroathyl >athar
2-Oilorophanol
1,3-Otehlorobanxana
1.4-Dtchlorobanuna
•ansyl alcohol
1,2-Oichlorcbaniana
2-Nathylphanol
MaC2-Ctilorofioprapyl Mthar
4-Nathylphanol
•HH troao-di -n-propy I art na
•axaeh loroathana
•itrobansana
iaaphorona
2-Hftrophanol
2.4-0<Mthylphanol
•anioic Acid
b<*(2-Chloroathoxy)a»tharw
2.4-Oichlorophanol
1,2.4-Trichlorabaiuana
•aphthalana
4-Chloroanilfna
•anchlorobutadiana
4-diloro-3-Mthylphanol
2-Mathylnaphthalana
Haxach 1 or ocyc 1 opantad < ana
2.4,6-Trfchlorophanol
2.4,5-Trichlorophanol
2-Chloronaphthalana
2*Hitroanilina
Oiwthylphthalata
Acanaphthylana
2.6-Oinitrotoluana
3-Hitroanllint
Aeanaphthana
2.4-Oinitrophanol
4-«itrophanol
Ofbantofuran
2.4-8initrotoluana
Oiathylphthalata
4-Oilorophanyl-pnanylathtr
Fluorana
4-Hitroanilina
4.6-Dfnftro-2-a»thylphanol
•-HitroaodiphanylMfna
4-Breaaphanyl-phanylathar
•axach I or obanzana
•antach I orophanol
Miananthrana
Anthracana
Di-n-butylphthalata
Fluoranthana
•MM^MApyi aiia
8utylbanzylphthalata
3.3'-Dichlorobanzldina
8amo(a>anthracana
Chrysana
bi»(2-Ethylthaxyl )phthalata
Oi-n-octylphthalata
8anto( b) f 1 uoranthana
Banso(k)fluoranthana
8anxo(a)pyrana
Indanod ,2,3-cd)pyrana
Oibant(a,h)anthracana
8anzo(g,h, i )parylana

KA-S8004-01
fUBOS

220000
220000
220000
220000
220000
220000
220000
22000 0
22000 0
220000
22000 0
22000 0
22000 0
22000 0
22000 0
22000 0

104000 0
22000 0
22000 0
22000 0

630000 J
22000 0
22000 0
22000 0

220000 J
22000 0
22000 0
22000 0
22000 0
22000 0
22000 0
47000 J
22000 0

104000 0
240000 J
104000 0
104000 0
180000 J
22000 0
22000 0
220000

230000 J
104000 0
104000 0
22000 0
22000 0
22000 0

104000 0
220000
84000 J
22000 0

320000 J
290000 J
220000
43000 0
70000 J
60000 J
22000 0
22000 0
18000 J
20000 J
22000 J
9600 J
1800 J
4100 J

NA-S8004-02
8U806

3700
3700
3700
3700
370 0
3700
3700
3700
3700
3700
3700
370 0
3700
370 0
3700
3700

1800 0
3700
370 0
3700

92 J
3700
370 0
370 0
3700
370 0
370 0

1800 0
370 0

1800 0
370 0
370 0
370 U

1800 0
3700

1800 0
18000
3700
3700
3700
3700
3700

1800 0
1800 0
370 0
3700
370 0

18000
73 J

370 0
3700
43 J
43 J

370 0
740 0
370 0
3700
3700
3700
370 0
3700
370 0
370 0
370 0
370 0

IM-S8004-03
IU807

46 J
390 U
3900
3900
3900
3900
3900
3900
3900
3900
3900
390 0
390 0

1900 0
390 0
390 0

35 S
390 0
390 0
390 0

19 J
390 0
3900
3900
390 0
390 0
390 0

1900 0
390 0

1900 0
390 0
390 0
390 0

1900 0
240 J

1900 0
240 J
390 0
390 0
390 0
3900
96 J

1900 0
1900 0
390 0
3900
3900
110
180
11

390
60

120
3900
790 0
3900
60 J

1300 8
3900
390 0
3900
390 0
3900
3900
390 0

NA-S8FI04
IUB7S

Fiald Blank

660 0
660 0
660 0
6600
6600
6600
6600
6600
6600
6600
6600
6600
660 0
660 0
660 0
660 0

3200 0
660 0
660 0
660 0
660 0
660 0
660 0
660 0
660 0
6600
6600

3200 0
660 0

3200 0
660 0
660 0
660 0

3200 0
660 0

32000
3200 0
660 0
660 0
660 0
660 0
660 0

32000
3200 0
660 0
6600
660 0

32000
6600
660 0
6600
660 0
6600
660 0

13000
6600
660 0
320 8
660 0
660 0
660 0
660 0
6600
6600
6600

NA-SBDOS-OI
EU872

•SO 0
•SO 0
•300
•300
•300
•50 0
•300
•300
•300
•300
•300
•300
8300
830 0
830 0
830 0

4000 0
830 0
830 0
8300
8300
830 0
830 0
830 0
8300
8300
830 0

4000 0
830 0

40000
8300
830 0
8300

4000 0
830 0

40000
4000 0
•300
830 0
•30 0
830 0
830 0

4000 0
4000 0
•30 0
•30 0
•30 0

4000 0
•30 0
•300
200 J
110 J
130 J
•300

1700 0
830 0
8300
2908
8300
830 0
120 J
8300
830 0
•300
830 0
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4 of 7)

SUUURFACC SOILS
SW1VOLATUK

Saapl* No. : MA-SS009-01
TR No.: fUBSI

W-8M09-02 W-88010-01
M32 IUB36

m•88011-01
EUB66

NA-SS011-02
CU867

•araietar

•Hanoi 350 U 540 U 570
b1»(2-Chloroathyl>«thar 350 U 540 U 570
2-Chlorophanol 350 U 540 U 570
1,3-Dfchlorobansana 350 U 540 U 570
1,4-Dichlerobanzana 350 U 540 U 570
Benzyl alcohol 350 U 540 U 570
1,2-D<chloroban»ana 350 U 540 U 570
2-Nathylphanot 350 U 540 U 570
bie<2-Chloro1aopropyl>ath«r 350 U 540 U 570
4-Nathylphanol 350 U 540 U 570
••Nftroao*di>n>preeyla»int 350 U 540 U 570
Naxaehloroathana 350 U 540 U 570
Nitrabanztnt 350 U 540 U 570
laaphorona 350 U 540 U 570
2-Nttrophanol 350 U 540 U 570
2.4-DlMthylphanol 350 U 540 U 570
Mnzoic Acid 1700 U 2600 U 2800
b1s(2*Chloroathoxy)a*thana 350 U 540 U 570
2,4-Dlehlorophanol 350 U 540 U 570
1,2.4-THchlorobantana 350 U 540 U 570
Naphtha lana 350 U 540 U 570
4-ChloroaniUna 350 U 540 U 570
Naxachlorobutadiana 350 U 540 U 570
4-CMoro-3-Mthylphanol 350 U 540 U 570
2-Hathylnaphthalana 350 U 540 U 570
Ntuchlorocyelopantaditnt 350 U 540 U 570
2,4.6-THchlorophanol 350 U 540 U 570
2.4,5-TMcMorophanol 1700 U 2600 U 2800
2-Chloronaphthalana 350 U 540 U 570
2-NitroanUina 1700 U 2600 U 2800
DlMthylphthalata 350 U 540 U 570
Acanaphthylant 56 J 540 U 570
2,6-Oinltrotoluana 350 U 540 U 570
3-Hftroanilina 1700 U 2600 U 2800
Acanaphthana 9 J 540 U 570
2.4-Oinitrophanol 1700 U 2600 U 2800
4-Nitrophanol 1700 U 2600 U 2800
Dibanzofuran 11 J 540 U 570
2.4-Dtnitrotoluana 350 U 540 U 570
Ofathylphthalata 350 U 540 U 570
4-Chlorophanyl-phanylathar 350 U 540 U 570
Pluorana 350 U 540 U 570
4-Nftroanlllna 1700 U 2600 U 2800
4.6-D<nftro-2-Mthylphanol 1700 1J 2600 U 2800
N>Nltroaodiphanyta»ina 350 U 540 U 570
4-8ro«cphanyl-phanylathar 350 U 540 U 570
NaMchlorobanzana 350 U 540 U 570
•antachlarophanol 1700 U 2600 U 2800
•hananthrana 60
Anthracana 60
Di-n-butylphthalata 25
Fluoranthana 100
•yrana 100
8utylbanzylphthalata 350
3,3'-Oichlorobarttld1na 710
8anzo(a)anthraeana 69
Chryaana 89
bU(2-Ethylahaxyl)phthalata 110
Di-n-octylphthilat* 350
•anzo(b)fluoranthana 500
•anso(k)fluoranthana 98
•arao(a)pyrana 350
!ndano(1,2,3-cd)pyrana 300
Dibanz(a>h)anthraeana 51
Banzo(g,h,<)parylana 280

540 U 570
540 U 570
33 J 570
540 U 570
540 U 570
540 U 570

1100 U 1100
540 U 570
540 U 570
540 U 570
25 J 570
10 J 570
540 U 570
540 U 570
540 U 570
540 U 570
540 U 570

uuuuuuuuuuuu
u
uu
u
uu
uu
uu
uu
u
u
u
u
u
u
u
u
u
u
u
u
u
u
uu
uu
uuuu
u
u
uu
uu
uu
uu
uu
u
u
uu
u
u
u

720
720
720
720
720
720
720
720
720
720
720
720
720
720
720
720
3500
720
720
720
720
720
720
720
720
720
720
3500
720
3500
700
720
720
3500
720
3500
3500
720
720

1800
720
720
3500
3500
720
720
720
3500
720
720
280
720
720
720

1400
720
720
730
720
720
720
720
720
720
720

U
U
U
U
U
U
U
U
U
U
U
U
U
u
uu
uu
uu
u
u
uuuuu
u
u
u
J
u
u
u
u
u
u
u
u
J
uu
uuuuuu
u
u
8
u
uu
uu
u
8
u
u
u
u
u
u
u

740 U
740 U
740 U
740 U
740 U
740 U
740 U
740 U
740 U
740 U
740 U
740 U
740 U
740 U
740 U
740 U
3600 U
740 U
740 U
740 U
260 J
740 U
740 U
740 U
180 J
740 U
740 U
3600 U
740 U
3600 U
740 U
740 U
740 U
3600 U
690 J
3600 U
3600 U
380 J
740 U
740 U
740 U
420 J
3600 U
3600 U
740 U
740 U
740 U
3600 U
1400 J
310 J
740 U
990 J
700 J
740 U

1500 U
150
190
270
740
120
130
740 U
740 U
740 U
740 U
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<»»g* 7 of 7}

NOM-MCK1CAN
8UBSORFACE SOILS
SfNIVOUTlLES

8«plt Ho.: m
TR No.:

1-88018-02 NA-88019-01 NA
0054 M59

•88019-02 NA-88019-05
H040 M41

•arowtor

Mtonol
bU(2-Chlorootbyl>«thtr
2-Chlorophtnol
1,3-Dlchlorotooraom
1,4-DicMoroboniont
6onzyl alcohol
1,2-Oichlorobonxont
2-Mtthylph*nol
bf tK-CMorof •oprepyl )«thtr
4-Htthylphonol
••H \ troM>-d< -n-prspy loaf n»
Ntuchlorotthont
mtrobtniont
iMphoront
2-Hltrcphonol
2,4-DfMthylphtnol
••nzoic Acid
b{»(2-Chloro»thoiiy)«*thanc
2,4*Dichlorephtnol
1 ,2,4-TricMorobtnzont
Naphthaltnt
4-ChloroonUin*
(touch I orobutodi one
4-Chloro-3-«rthylphonol
2-Ntthylnophthalorw
Much 1 or ocyc 1 optnt od i ont
2,4,6-THcMorophtnol
2,4,5-Trlehlorophtnol
2-Chloronaphthalom
2-Nftroanillnt
Diwthylphthalitt
Actnaphthyiant
2,6-Dinltrotoluarw
5-Nitroanflfnt
Acanaphthana
2,4-Dlnltrophanol
4-N1trophanel
Dlbtnxofuran
2,4-Dlnitrotoluana
Diathylphthalata
4-Ch lorophtnyl -phanylathar
Fluorana
4-NltroanlHna
4.6-D«n1tro-2-a»thylphanol
N>N < trotodi phony iMi nt
A>8romoph«nyl •phtnyltthtr
Houch I orobtnztm
•ontachlorophtnol
r hffnflnt h rent
Anthractnt
Of*n>butylphth«l*tt
fluoranthcnt
•yrone
8utylbmsylphtha(«tt
5,5'*0ichlorobtnzfdino
8tnxo( • )anthrKone
Chrystnt
b<»(2-Cthylthtxyl)phthalati
0<-n-oetylphth«l«t«
•tnio(b) f I uoranthont
8tnzo( k ) f ( uor onthom
8tnxo(a)pyrono
Indtnod ,2,5*cd)pyrtno
Ofb*nz(a,h)anthr»ctnt
8tnxo(0,h, f >ptrylone

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

76 J
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U

2000 U
400 U
400 U
400 U

2000 U
20 J

2000 U
2000 U

11 J
400 U
51 J

400 U
17 J

2000 U
2000 U
400 U
400 U
400 U

2000 U
88 J
54 J
48 J

140 8
92 8

400 U
800 U
400 U
58 J
61 8

400 U
14 J
14 J

400 U
400 U
400 U
400 U

28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U

140000 U
28000 U
28000 U
28000 U

2600000 OJ
28000 U
28000 U
28000 U

1500000 DJ
28000 U
28000 U

140000 U
28000 U

140000 U
28000 U
28000 U
28000 U

140000 U
2700000 OJ
140000 U
140000 U

1600000 DJ
28000 U
28000 U
28000 U

2100000 OJ
140000 U
140000 U
28000 U
280000
28000 0

140000 U
4600000 DJ
1800000 DJ

28000 U
2500000 DJ
1600000 DJ

28000 U
96000 U

190000 J
120000 J
28000 0
28000 U
87000 J
280000
54000 J
9900 J

280000
10000 J

S70Uirou
570 U
1700
S7DU
570 U
570 U
570 U
570 U
570 U
570 U
570 U
570 U
570 U
570 U
570 U

1900 U
570 U
570 U
570 U
550 J
570 U
570 U
570 U
97 J

570 U
570 U

1900 U
570 U

1900 U
570 U
570 U
570 U

1900 U
190 J

1900 U
1900 U
110 i
570 U
570 U
570 U
110 J

1900 U
1900 U
570 U
570 U
5700

1900 U
220 J
72 J

570 U
180 J
110 J
570 U
7SO U
570 U
570 U
460
570 U
570 U
570 U
570 U
170 U
570 U
570 U

580 U
580 U
580U
560 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U

1900 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U
580 U

1900 U
580 U

1900 U
580 U
580 U
580 U

1900 U
580 U

1900 U
1900 U
580 U
580 U
580 U
580 U
580 U

1900 U
1900 U
580 U
580 U
580 U

1900 U
580 U
580 U
580 U
580 U
580 U
580 U
760 U
580 U
580 U
110 J
580 U
580 U
580 U
580 U
580 U
580 U
580 U



••gt 1 of

MOSS-AMERICAN
SUBSURFACE SOILS
VOIATILES

SMplt 10:
IR No.:

Parameter

ttiloraMthane
BraMMethane
Vinyl chloride
CMoroathane
Ntthylcnt cfctorldi
Acetone
Carbon diaulflde
1.1-DtcMoroethene
1.1-Dichloroetham
1.2-DichloroetlMnt (total)
Chlorofom
1.2-DldtloroetlMne
2-Butanone
1.1.1-TricMoroethane
Carbon tetracMorlde
Vinyl acetate
BroModichloroMtthana
1,2-Dlchloropropane
e 1 a- 1 .3-0lchloropropene
TrlcMeroattiene
Dibroanchlorowtfcane
1.1.2-Trtdiloroethane
Benzene
trant- 1 lS-DlchloroproptnB
2-Chloroethylvlnylether
Broaofora)
4-Nethyl -2-pentmne
2*Nexenone
TetracMoroethene
1,1.2.2-Tetradtloroethant
Toluene
chlorobentent
E thy 1 bentene
Styrana
xylene (total)

NA-SB001-01 1
EU803

Cone.
<ug/kg>

11 U
11 U
11 U
11 U

1

•

1
1

1
17

U
•
U
U
U
U
U
U
R
U
U
U
U
U
U
U
If
U
U
U

U
U
U
U
U
J
U
U
U
U

•A-SB002-01 I
EU869

12 U
12 U
12 U
12 U
3 •

13 B
6U
6U
6U
6U
6U
6U

R
6U
611

12 U
6 U
6U
6U
«U
6U
6 U
6 U
6U

-•
6U

12 U
12 U
6 U

12 U
110 J

6U
6U
«U
6U

M-SB003-01 1
EUB42

11 U
11 U
11 U
11 U
33
47 J

1

1

-

1
1

1

U
U
U
U
U
U
R

U
U
U
U
U
U
U
U
U
U

U
U
U
U
U

U
U
U
U

M-SB003-02
EUB43

11 U
11 U
11 U
11 U
11 B
11 U
5 U
S U
5 U
S U
5 U
S U

R
6
S U

11 U
5 U
5 BgU
S U
S U
S U
S U
S U
5 U
"
S U

11 U
11 U
S U
S U

16
SU
S U
S U
S U

NA-SBFB03-01 MA-SI
EU874

Field Blank

10 U
10 U
10 U
10 U
S U

10 B
S U
S U
S U
S U
S U
S U

R
SU
S U

10 U
S U
S U
SU
SU
SU
S U
S U
S U

• »

SU
10 U
10 U
S U

10 U
S U
S U
S U
S U
S U

HMH-01
EWBOS

1400 U
1400 U
1400 U
1400 U
13001
1400 U
710 U
710 U
710 U
710 U
710 U
710 U

1400 U
710 U
710 U

1400 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
710 U
• •

710 U
1400 U
1400 U
710 U
710 U
4301
710 U
saou
1601

1800 B

NA-SBFB04-01
EWB75

Field Blank

10
10
10
10
3
7
S U
S U
S U
S U
S U
S U

R
S U
S U

10 U
SU
S U
S U
S U
S U
S U
S U
S U

»•

S U
10 U
10 U
S U

10 U
S U
S U
S U
S U
S U

NA-SBOM-02 I
EWB06

11 U
11 U
11 U
11 U
60

290
6U
6U
6U
6U
6U
6U
S 0
• U
6U

11 U
6U
6U
6U
«U
6U
6U
6U
6U

» •

6U
11 U
11 U
6U
6U

10
6U
6U
6U
2 J

M-SBOM-03
EU807

11 U
11 U
11 U
11 U
IS B
79B
6U
6U
6U
6U
6U
6U

13 B
6U
6U

11 U
6U
6U
6U
6U
6U
6U
6U
6U

• •
6U

11 U
11 U
6U
6U
8
6U
6U
6U
6 U

c
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NOSS-ANERICMf
SORSURMCE SOUS
VOLATIIES

SOTpte 10:
in Mo.t

Parameter

ff*k 1 Mte^̂ A*kM«MCniOTOMttliane
BroMMethane
Vinyl chloride
Chlorotthene
Nethyltne ehlorlife
Acetone
Carbon dl Mil fide
1,1-Oichloiottlttne
1.1-OleMorotthane
1.2-Dichlorotthene (total)
Ch lor of on*
1.2-Dlchloroethane
2-tutanone
1.1.1-Trichloroethane
Carbon tttrachloridt
Vinyl acetate
IroMMllcMoroMthane
1 ,2-OicMocopropane
cl«-1,3H>lchloroproptnt
Tricklorotthtnt
Of DfflMOCWlOf QMCItW
1 , 1 ,2-Trtchloroethane
•enicnt
trant- 1 t3*Dlehloroprapene
2-Chloroethylvinyl ether
8ro>ofona

2-Mexanone
letrachloroethene
1 , 1 . 2. 2- Tetracht oroethane
Toluene
Chlorobenient
Ethylbentene
Styrene
Xylene (total)

MA-S80D5-01 1
EUB72

130
13 U
1311
13 U
6U
90
6U
«U
60
60
60
60
•

60
60

13 U
60
60
60
60
60
60
60
60

--
60

13 U
13 U
60

130
380 W

60
60
60
60

M-SM05-01FI
tuer

Replicatt

i;
«
i;
i;

<
i;

i

-
4
1
1

1
y

i
\
•

>u
J O
.' U
? U
i •
(U

U
U
U
U
U
U
R
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
J
U
U
U
U

HA-SB006-01
EU570

11 U
11 0
11 0
11 U
60
8 I
60
60
60
60
6 U
60

11 0
R

60
11 U
60
611
60
60
60
60
60
60

--
60

11 U
11 U
60

11 U
71 J
60
60
60
60

KA-S8007-0
EU61I

i;
i;
i;
i;
i
81

1

1

-

4
1

1

1

)

! U
> 0
! U
'. 0
1 I
r •
u
u
0
0
0
0
•
0
0
u
0
u
u
0
u
u
u
u
u
u
u
0
0
J
u
u
u
0

MA-SM08-01
EUB08

131)
13 U
13 U
131)
5 I

81 i
60
61)
61)
60
60
60

10 i
61)
60

13 U
61)
61)
60
60
60
60
60
60

• -
60

130
130
60
60

23
60
3 J
60
9

NA-S800B-92 M-M
EU809

S90
590
590
590
751

4201
290
290
290
290
290
290
391
290
290
590
290
290
290
290
290
290
290
290
• -
290» ||

II

590
290
290
34 I
290
21 J
290
58

MM9-01
EUB31

11 U
11 0
11 0
110
60
71
60
60
60
60
2 J
60
78
60
60

11 0
60
60
60
60
60
60
60
60

-•
60

44 ••11 0
11 0
60
60
5 8
60
60
60
60

M>S8099>02
EWB32

11 0
11 0
11 0
11 0
60

10 8
60
60
60
60
60
60
98
60
60

11 0
60
6 0
60
60
60
60
60
60

--
60

11 0
11 0
60
60
8 8
60
60
60
60

HA-S8010-01
EUB36

110
11 0
11 0
11 0
11 8

120 J
60
60
60
60
60
60

R
60
60

110
60« »•0
60
60
60
60
60
60

• •

60
110
110
60
60

51
60
60
60
60



(Page 3 of 4)

NOSS-MCRICM
SWSUtrACE SOILS
VOLATILES

Sanpte ID:
TR No.i

IM-SM11-01 1
EM66

M-SM11-02
EVB67

IM-SM11-02FR
EU86B

Repl icate

M-SM12-01 NA-S
EUB35

MM3-01
EU671

W-SM14-01
EWB38

M-SM15-01
EUB37

IM-SMIo-01
ES622

NA-SM16-02
ES623

Parameter

CnloroMetnano
iiaaaa» thane
Vinyl chloride
CMoroethane
Nethytene chlorldi
Acetone
Carbon dlaulf Ide
1,1-Dlchloroettwne
1.1-Dlehloroethane
1.2-Dlchloroethtne (total)
Chlorofora)
1.2-Dldilorotthana
2-Rutanone
1.1.1-THeMoroetlMna
Carbon tetraehlorlde
Vinyl acetate
•roMrflcMaroMtlMM
1 ,2-Oichlonipropane
el«- 1t3-»lcMoropropene
TricMoroethene
OlbroaocMoraattlMne
1 . 1 ,2-1 r Ichloroathane
•fc— _-_ _ _—•Mnmw
trm- 1 ,3-DlchtoroprofMnt
2-CMoroethyivfnyl«th«r
BffaWftfBTfl

4-nethyl -2-pcntanone
2-Nexanone
Tetrachtoroethene
1 . 1 ,2.2-Tetrachtoroethane
Toluene

Ethyl beracnt
Styrene
Xylene (total)

11 U
11 U
11 U
11 U
S U

11 U

1

-

1
1

1
291

U
U
U
U
U
U
R
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
OJ
U
U
U
U

11 U
11 U
11 U
11 U
6U

13 •
6U
60
«U
6U
60
6U
4 •
6U
«U

11 U
60
6U
6U
6U
6U
6U
40
60

--
60

11 U
11 U
60

11 U
55 J
6 U
60
60
6 0

10 U
10 U
10 0
100
1 •

14 I
5 U
S U
S U
S O
S O
S 0

R
5 0
S 0

100
5 U
S U
S U
S U
5 U
S U
S U
S U
"
su

10 U
10 U
5 0

100
120 J

S U
5 U
1 J
3 J

12 U
12 U
12 U
12 U
161
20 J

1

0
0
U
U
U
0
R
0
0
U
U
0
U
U
U
U
U
U

--
60

12 U
12 U
60
60

13 J
60
60
60
60

11 U
11 U
11 U
11 U
21
S •
60
60
60
60
60
60

R
60
60

11 U
60
60
60
60
60
60
60
60
.-
60

11 U
11 U
60

11 U
220 J« iiV

60
60
60

13 U
13 U
13 U
13 U
71

34 t
4 J
60
60
60
60
60

6
*

13
6
6
6
60
60
60
60
6 V

•«
6U

13 U
13 H
• U
6U

660 •
6U
60
60
60

11 U
11 U
11 U
11 U
91

81 J
60
60
60
60
60
60

R
60
60

11 U
60
60
60
60
60
60
60
60

--
60

11 U
11 U
60
60

0600
60
60
60
60

12 U
12 U
12 U
12 U
45 I
291
60
60
60
60
60
60

12 U
60
6U

12 U
• 60

60
60
60
60
60
60
60

12 U
60

12 U
12 U
60
60
7 t
2 J
4 J
4 J

10 J

12
12
12
12
IS
49
60
60
60
60
60
60

120
60
60

120
60
60
60
60
60
60
60
60

12 U
60

120
120
60
60
7 i
2 J
S t
2 J

14 J

c C



MOSS-AMERICAN
SUBSURFACE SOILS
VOIATIIES

Sample IDt
TR No.:

-SB017-01
EVB01

NA-SB017-02
EU802

-SB018-01
EUB33

NA-SB018-02
EU834

-58019-01
EU839

-SB019-02
EU840

-$8019-03
EU841

Parameter

Ch lor out thane
Broiaoacthane
Vinyl chloride
CM or o« thane
Nethylene chloride
Acetone
Carbon disulf ide
1,1-Dichloroethene
1.1-Olchloroethane
1.2-Diehloroethene (total)
Chloroform
1.2-Oichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachlorlde
Vinyl acetate
BronodichloroMethane
1 ,2-Olchloropropene
cU-1.3-Dlchtoropropene
Trichloroethene
DlbroMochloroMethene
1.1,2-Trlehloroe thane
Benzene
trans-1.3-0lehloropropene
2-Chloroethyl vinyl ether
BroMofon*
4-Methyl -2-pentanone
2-Nexenone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chl orobenzene
Ethyl benzene
Styrene
Xylene (total)

11
11
11
11
1«
W

1

1

1

1
1

1 U
1 U
1 U
1 U
\ B
> B

U
u
u
u
u
u
J
u
u
u
u
II
u
u
II
u
u
u
u
u
u
u
u
J
u
u
u
J

«
i;
i;
i;
11
8!

i

i

i
i
i

> u
s u
r u
>. u
> B
» B

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
II
u
u
u
u
i
J
u
u
u

1500 U
1500 0
1500 U
1500 U

10000 J
6900 B
740 U
740 U
740 U
740 U
740 U
740 U
4708
740 U
740 U

1500U
740 U
740 U
740 UF^W IF

740 U
740 U
74011
740 U
TatA II» *fv V
--

740 U
1500 U
1500 U
740 U
740 U
740 U
740 U
140 J
740 U
310 B

11
1
1
11
41
V

1

-

1
1

1

1 U
1 U
1 U
1 U
r a
IB

U
U
U
U
U
U
R
U
U
II
II
U
u
u
0
u
u
u
u
u
u
u
u
II
u
u
u

1800 U
1800 U
1800 U
1800 U
880 U

1800 0
880 U
880 U
880 U
880 U
880 U
JtMl IIoou u

R
880 U
88011

1800 U
88011
880 U
880 0
880 U
880 U
880 U
880 U
880 II
--

880 U
1800 U
1800 U
880 II
880 U

2000 J
88011

4100 J
9300 J

17000 J

1
1
1
1
11

1?

1

-

1
1

I U
I U
I U
I U
I B
1 t

U
u
u
u
u
II

u
II
u
II
u

u

11 U
11 U
11 U
11 U
108

100 *
6U
O U
6U
611
611
6U

R
• U
611

11 U
6U
6U
6U
6U
611
611
611
6U

-•
6U

11 II
11 U
6U
6U
611
6U
611
60
611

(Page « of 4)
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MOSS-AMERICAN
SUBSURFACE SOILS
DIOXIN

SMpUNo.t IN
TR No.s

ParaMtar

TctracMoro furan (Tote!)
UtracMoro furan (2.3,7.8)
rvntacMlaro furan
NeMaekloro furan
ReptacMoro furan
OctacMoro furan
TctracMar* tftailn (Total)
TctracMaro dlwln (2,3.7.8)
PcntacMoro dloxin
Rmadilora dloiiln
McptacMloro dloxin
Octadtloro dtonln

I-S0001-01 M
E129

Cone.
(ng/g)

0.033 U
0.033 U
0.096 U
0.052 U
0.095 U
0.31 U

0.022 U
0.022 U
0.063 U
0.078 U
0.12 U
0.44 U

•$•002-01 IN
E132

0.032 U
0.032 U
0.16U

0.037 U
0.078 U
0.36 U

0.018 U
0.018 U
0.14 U

0.066 U
0.097 U
0.47 U

1-S0003-01 HI
E126

0.0088 0
0.0088 U
0.065 U
0.027 U
0.037 U
0.14 U

0.013 U
0.013 U
0.055 U
0.036 U
0.14 U
0.55 U

1-S8003-02
E127

0.0057 U
0.0057 U
0.043 U
0.020 U
0.023 U
0.13U

0.0086 U
0.0006 U
0.044 U
0.025 U
0.035 U
0.11 U

MA-S8F003-01 NA
E152

Maid Olank

0.010 U
0.010 U
0.000 U
0.023 U
0.030 U
0.120

•.0067 U
0.0067 U
0.037 U
0.037 U
0.044 U
0.160 U

•80004-01
Ell

0.020 U
0.020 U
0.033 U
0.018 U
0.015 U
0.11 U

•.013 U
0.013 U
0.026 U
0.013 U
0.028 U
0.11 U

m-nrwH-oi M
E153

riatd Olank

0.0069 U
0.0069 U
0.069 U
0.023 U
0.035 U
0.21 U

0.0074 U
0.0074 U
0.043 U
0.043 U
0.041 U
0.19U

-S0004-02 IW
E12

0.019 U
0.019 U
0.069 U
0.048 U
0.042 U
0.23 U

0.021 U
0.021 U
0.062 U
0.068 U
0.067 U
0.19U

- $0005-01
E136

0.010 U
0.010 V
0.061 U
0.021 U
0.040 U
0.15 U

0.011 U
0.011 U
0.053 U
0.038 U
0.054 U
0.21 U



(Paae 2 of 4)

NOSS-AHERICAN
SUBSURFACE SOUS
OIOXIN

Saaplc No.S
TR No.:

Par Meter

Tetraehloro furan (total)
Tetrachloro furan (2.3,7,8)
Pentnchloro furan
Nexaehloro furan
Neptachloro furan
OetacMoro furan
Tetraehloro dloaln (total)
Tetrachloro dioiiln (2,3,7,8)
Pentaehloro dioiiln
HcNadiloro dloxln
Rept ach 1 oro dloitfn
Oetadiloro dioxln

NA-S0005-01FR 1
E137

Replicate

0.010 U
0.010 U
0.089 U
0.021 U
0.0*5 U
O.UU

0.015 U
0.015 U
0.0*2 U
0.030 U
0.031 U
0.14 U

NA-S0006-01
E133

0.021 U
0.021 U
0.170

0.054 U
0.088 U
0.25 U

0.019 U
0.019 U
0.13 U

0.073 U
0.11 U
0.34 U

MA-S8007-01 1
E27

0.012 U
0.012 U
0.055 U
0.030 U
0.057 U
0.260

0.016 U
0.016 U
0.055 U
0.065 U
0.061 U

0.17 U

NA-SM08-01 NA-S
E21

0.018 U
0.018 U
0.063 U
0.040 U
0.072 U
0.26 U

0.033 U
0.033 U
O.OM U
0.052 U
0.087 U

0.34 U

•008-02
E24

0.0094 U
0.0094 U
0.078 U
0.030 U
0.050 U
0.25 U

0.016 U
0.016 U
0.070 U
0.065 U
0.11 U
0.20 U

NA-S0009-01 NA-S
E84

0.011 U
0.011 U
0.084 U
0.026 U
0.022 tt
0.090 U

0.0094 U
0.0094V
0.052 U
0.044 U
0.029 U
0.12U

•009-02
E87

0.0071 U
0.0071 U

0.12 U
0.045 U
0.120
0.30 U

0.011 0
0.011 U
0.053 U
0.160

0.0870
0.260

NA-S0010-01 1
E99

0.00470
0.00470
0.0520
0.016 0
0.0330
0.140

0.0064 0
0.0064 0
0.0290
0.0390
0.0220

0.15 0

NA-88011-01
E128

0.010 0
0.010 0
0.0500
0.017 0
0.016 0
0.0680
0.018 0
0.0180
0.0530
0.0230
0.019 0
0.0800



(Pa* 3 of 4)

MOSS-AMERICAN
SUBSURFACE SOUS
DIOKIN

SaapU Mo. I
tR No.:

-St011-02
E1SO

NA-S0011-02FR
E131

tapltcate

-S8012-01
E96

MA-SM13-01
E1S4

MA-SMU-01
E105

NA-SM1S-01
E102

-SM16-01
107

NA-S8016-02
EOS

-S8017-01
E09

Parawter

TctraeMoro furan <
T«tract«loro furan (
Pentachloro furan
Noiiachloro furan
Ncptachloro furan
Octachloro furan
Tctradiloro dionln
Tetradiloro dimdn
Pentachloro dionin
Nt*achloro dimln
K«ptadil«ro dlontn
Octachlore dioRln

[Total)
t2.3.7.8)

(Total)
(2.3.7.8)

0.018 U
0.018 U
0.11 U

0.038 U
0.087 U
0.27 U

0.016 II
0.016 U
0.10U

0.0(6 U
0.068 U
0.26 U

0.0093
0.0093
0.098
0.032
0.068
0.24

0.012
0.012
0.081
0.0(2
0.063
0.(2

U
U
U
U
U
U
U
U
U
U
U
U

0.0087 U
0.0087 U
0.095 U
0.038 U
0.11 U
0.36 U

0.017 U
0.017 U
0.068 U
0.000 U
0.069 U
O.S2U

0.028 U
0.028 U
0.12 U

0.042 U
0.063 U
0.25 U

0.018 U
0.018 U
0.092 U
0.068 U
0.11 U
0.29 U

0.0060 U
0.0060 U
0.060 U
0.022 U
0.036 U
0.14 U

0.015 U
0.015 U
0.034 U
0.052 U
0.0(3 U
0.25 U

0.0083 U
0.0083 U
0.086 U
0.039 U
0.058 U
0.16 U

0.039 U
0.039 U
0.058 U
0.087 U
0.047 U
0.26 U

0.013 U
0.013 U
0.058 U
0.040 U
0.043 U
0.092 U
0.021 U
0.021 U
0.063 U
0.056 U
0.078 U
0.12 U

0.024 U
0.024 U
0.091 U
0.040 U
0.058 U
0.20 U

0.021 U
0.021 U
0.11 U

0.086 U
0.062 U
0.16 U

0.013 U
0.013 U
0.057 U
0.041 U
0.063 U
0.20 U

0.027 U
0.027 U
0.066 U
0.076 U
0.081 U
0.27 U



(rage 4 of 4)

MOSS-AMERICAN
SUBSURFACE SOUS
DIOKIN

Staple No.:
TR No.:

917-02
E10

•SB01B-01
E90

•SB018-02
E93

-SB019-01
E10B

-SW19-02
E111

Parameter

TetraeMoro luran (Total)
Tetrachloro furan (2.3.7.B)
PentacMoro furan
NeKacMoro furan
Heptachloro furan
OctecMoro furan
TetracMoro dioiiln (Total)
Tetrachloro dioxln (2.3.7.B)
PcntaeMoro dioxln
NenacMoro dtoxln
Ncptadiloro dloxln
Octadiloro dloxln

0.023 U
0.023 U
0.12 U

0.0(611
0.059 U
0.38 U

0.026 U
0.026 U
0.12 U

0.092 U
0.058 U
0.20 U

0.011 U
0.011 U
0.070 U
0.022 U
0.084 U
0.16 U

0.010 U
0.010 U
0.048 U
0.039 U
0.041 U
0.25 U

0.011 U (
0.011 U 1
0.055 U
0.025 U
0.033 U 0
0.16U

0.015 U
0.015 U
0.034 U
0.052 U
0.034 U
0.015 U

1.26 U
>.26U
.6011
.1811
093 U
.25 U
.15 U
.15U
.40 U
7.0 J
.12 U
.38 U

0.0027 U
0.0027 U
0.047 U
0.016 U
0.022 U
0.075V
0.014 U
0.014 U
0.030 U
0.041 U
0.020 U
0.12 U



(»ava 1 of 4)

MOSS-AMERICAN
SUBSURFACE SOILS
INORGANICS

SOTptt IDt 1
TR No.:

Parameter

Alualma
Antlmnr
Arsenic
Barlua
Beryl lltai
CadBlUi
Calclwi
ChroMiua
Cobalt
Copper
Iron
Load
Haeneelui
Manganese
Mercury
Nick*!
FotaSSlUS
fcloniwi
Silver
SodliM
flwlllui
Vanedtui
Zinc
Cyanide

M-S0001-01 1
HE1A41

Cone.
(•9/kg)

4180
0.481
1.3 J

SI .3
0.58 J
3.4

144000
11.3
8.3 J

42.3 J
7030
5.4 J

64300
268 J
4.5 J

17.3 J
776 J
1.0 If
1.8 If
961 J
0.2 U

15.?
311 J
1.5 If

M-S8002-01
MEU446

5870
t

1.8 J
81.1
0.68 J
3.5

149000
14.7
11.4
14.4 J

10900
5.3 J

58100
522 J

0.27 J
19.3 J
1240
1.011
1.9 If
845 J

0.29 J
18.0
92.9 J
2.0 J

MA-SBFB03 1
NEU451

Field Hank

44.9
0.368
0.9 U
8.1 U

0.36 t
0.54 If
65.6 J
1.4 U
3.0 U
2.1 If

51.7
0.45 J
30.2 0
46.6 J
0.33 J
3.2 U
M38
1.1 It

2U
264 J

8.25 J
3.1 U

50.9 J
1.3 U

KA-S0003-01
MEM* 19

3370
3.7 U
3.4 J
39

0.2 U
2.4

182000
5.5
3.1 J
11

8620 t
6.8

63400
557 J

0.11 U
7.1
611 J
1.0 U
0.5 U
212 J
20 U

0.9 U
41 J

7.9 U

NM-S0003-02
MCW420

4390
3.5 U
2.1 J
52

0.2 U
2.8

128000
6.5
4.2 J

12
10300 J

9.4
64300

529 J
0.1 U
11mo

9.4 U
0.68
305 J
19 It

0.8 U
77 J

8.2 U

NA-S8F004
NEIM52

Field Blank

43.3
0.72 0
0.96 J
7.90

0.22 U
0.52 U
40.2 J

1.4 U
2.8 U
2.0 U

56.3
0.33 J

30 U
1.2 J

0.13 i
3.2 U
2468

8.88 If
1.86 It
218 J

8.18 U
3.011

25.5 J
1.5 U

IM-S0004-01 NA-SMM4-02 NA-S
MEV795 NEM796

2510 5078
1.3 8 1.4 8
2.4 J 1.3 J

46.8 45.4
0.16 UJ 0.26 8
2.6 2.8

188000 164000
7.8
3.7
9.5

8450
8.1

54300
499

0.10
10.1
612

668
1.4

14.6
226

11.6 J
5.3 J

11.2 J
10400

2.3 J
•jcriiBi97MW

394 J
8

15.6 J
1130

8
•

8178
M 8.26 UJ

18.2 J
188 J

2.6 IU 2.6 UJ

•804-03
NEW797

5848
1.3 8
2.4 J

51.3
0.18 8
3.2

147000
13.6 J
6.9 J

13.3 J
11500

8.3 J
60000

477 J
1.1 J

17.3 J
1340

8
8

8398
8.26 UJ
18.3 J
146 J
2.6 UJ

NA-S8005-01
NCW449

7920
0.438
1.5 J

69.9
0.84 J
3.3

125000
18.5
8.6 J

19.3 J
12300

9.0 J
53100
99.5 J
0.23 J
16.8 J
1390
1.1 U
2.1 U
850 J

0.38 J
24.4
113 J
1.7 J



(Page 2 of 4)

MOSS-AMERICAN
SUBSURFACE SOIL
INORGANICS

Smplc 10: 1
TK No.:

IA-S0005-01W
NEU450

Repl Icate

NA-S0006-01 M-!
MEW447

•007-01 1
MEU800

W-SB008-01 1
MEW798

W-SM08-02 MA-S
MEW799

•009-01 1
PC1M08

N-SM09-02
MEW409

HA-S0010-01
NEW413

M-S8811-01 M-S8011-02
MMJCJ* 8JE9J&AAncv^ ĵ fic*w»**

PtTMKter

Atwrinui
AnttMny
Arvtnlc
MHlM
Ocryltlw
CMtolw
CalciiM
Cnroiiui
Cotolt
Copper
Iron
iMd
Nagnnlu*
Mtnfanrte
Mercury
•Ickct
•OtmlW
Selenlu*
Silver
SodliM
TfMlllW
VmdltM
Zinc
Cyanide

MM
0.571
1.0 U

n.a
0.93 J
3.8

77400
18.6
8.7 J

22.8 J
12600

7.5 J
34500
95.7 J
0.23 J
17.0 J
1230
1.1 U
2.0 U
929 J

0.38 J
25.3
189 J
1.5 U

7910
R

2.3
68.1
0.83 J
4.0

137000
17.9
7.3 J

87.5 J
14900

6.9 J
54900

562 J
0.21 J
18.8 »
1400
0.97 U
1.9 U

1170
0.32 J
21.3
189 J
1.5 U

4890
R

1.6 J
37.4 J
0.65 8
3.9

68500
12.8 J
5.6 J

15.6 J
14200
11.3 J

36500
228 J

•
13.9 J
748 J

R
R

6588
0.28 IM
19.9 J
117 J
2.9 UJ

10900
1.28
2.7 J

73.7
0.73 J
5.1

93900 J
21.5 J
9.1 i

27.6 J
17600

7.5 »
48300

425 J
0.33 J
22.2 J
2010

R
R

9590
0.29 UJ
26.9 J
118 J
2.8 UJ

6650
1.08
1.6 J

63.2
0.398
4.0

126000
14.1 J
6.6 J

18.6 J
13900

6.8 J
55200

395 J
0.16 J
15.8 J
1080

R
R

8520
1.4 UJ

21.5 J
127 J
3.0 UJ

2660
1.1 8
1.7 J

23.0 J
O.MUJ
2.9

166000
10.6 J
8.0 J
7.2 J

9210
9.1 J

66400
525 J

0.20 J
12.7
447

695
0.25 UJ
13.8
235
2.8 UJ

2818 i
0.66 J

2 J
33.9 J
0.13U
S.9

174008
10.2

7 J
12.6
9398
13.8 J

62000
466 J
1.2

13.1 8
6368

0.84 UJ
R

7268
0.24 UJ
17.4
633 J

R

6838
3.0 U
2.6 J
54

8.1 U
3.1

139000
9.3
5.4 J
17

11408 J
8.8

57700
404 J

8.10U
14

1188
1.0 U
8.4 U
246 J
20 U

5.8 J
59 J
11 U

2588 3398
R 0.51 8

1.9 J 1.4 J
41.0 J 42.5
0.31 J 0.62 J
3.1 2.8 8

150000 116000
9.6 10.5
6.8
8.0

7300
6.5

56000
376

0.21
12.9
663

0.96
1.8
750

0.21

8.9 J
12.1 J
8618
6.5 J

51608
346 J

0.51 J
16.8 J
709 J

0.96 U
1.8 U
630 J

0.26 J
10.9 13.6
107 J 91.8 J
1.5 U 1.5 U



(Page 3 of 4)

MOSS-AMERICAN
SUBSURFACE SOIL
IMMGANICS

S«?U 10: N
TR No.:

A-S0011-02FR
NEW445

Repltcete

NA-S0012-01
NEU412

NA-S0013-01 NA-SM14-01
NEU44S NEIK15

NA-SM15-01
NEIKU

NA-SM16-01 NA-S0016-02
NEW791 MEW792

NA-S0017-01
MEW773

M-S0017-02
NEW794

NA-S0018-01
MEU410

MraMttr

Alwfnu*
witiMony
Arsenic
Owltn
Ocrylllui
CwMui
Catclui
Oirowlui
Cotolt
Copper
Iron
LMd
Negnnlwi
NenRenne
MerCUFy
Nickel
•Mft»^*l*,ft»rvTVWlUn
SelenfM
Oliver
SodliM
ItMlliUi
VemdlUM
Zinc
Cyenldt

3060
0.461
1.9 J

39.4 J
0.74 J
2.90

136000
9.5
9.2 J
9.S J

7620
6.3 J

40000
334 J

0.30 J
15.6 J
720 J

0.94 U
1.9 U
64S J

0.27 J
12.3
125 J
1.5 U

2700
3.7 U
7.0 J
30

0.2 U
1.0

162000
4.6
2.9 J
0.0

6320 J
7.1

62500
425 J

0.10 U
7.4
520 J
1.0 U
0.90
227 J

19 U
0.9 U
36 J

8.3 U

1820 10600
0.62
2.5

26.3
0.45
1.9

141000
7.9
4.5
8.6

7600
9.4

45700
403

0.17
8.6
509

0.96
1.7
612

0.34
8.9
102
1.7

3.1 U
2.4 U
63

0.2 U
4.3

112000
17

8.8
26

15600 J
9.0

53500
396 J

0.12U
21

2140
1.2 U
0.4 U
317 J
24U
16
43 J
11 U

9230
3.4 U
2.4 J
61

0.2 U
4.0

139000
14

7.2 J
16

14000 J
9.6

54000
406 i
0.1 U

17
2290
7.0 U
0.50
277 J

16 U
10
52 J
11 U

3520 6960
2.9
3.1

33.0
0.32
2.4

186000
9.8

10.1
13.2

10000
5.3

64700
724

13.7
702

773
0.26
18.6
231

•
2.8 J

61.1
0.61 8
4.5

tZMMv^vw^p
13.2 J
8.2 J

19.1 t
13100

8.0 J
HMA7JWV

335 J
0.22 J
15.4 J
1650

R
0

8888
U 1.4 W

22.7 J
104 J

2.6 Ul 2.9 UJ

12080
1.58
3.5 J

81.7
0.79 J

6
62800
23.3 J
11.4 J
22.5 J

21700
0.5 J

39700
590 J

8.60 J
24.0 J
2160

R
R

1238
0.28 UJ
34.9 J

148 J
3.1 UJ

5990
R

3.8 J
59.7
0.458
3.4

159000
15.1 J
6.5 J

16.3 J
12700

6.6 J
55100

511 J
0.31 J
15.3 J
1290

R
R

891 8
0.26 UJ
19.4 J
167 J
2.9 UJ

14400 J
R

0.5 U
105

1
6.3

9100
23.9
4.7 J

18.8
•AMMkfOJBJUU

24 J
5350

162 J
0.12U
13.90
081 0
1.1 UJ

R
7270
0.3 U
19

1740 J
R

c



(Page 4 of 4)

MOSS-AMERICAN
siMsunrMX sou
INORGANICS

SMple ID: NA-SM18-02 RVSM19-01 NA-S0019-02 NA-S0019-03
TR No.: MOftll MEM 16 NEW417 NEU418

Parameter

Murinu*
Antiwmy
Artentc
OarltM
OeryllliM
Cadaiue
CalciiM
Chroalui
Cobalt
Copper
Iron
Lead
Megnesluji
ItaflOenese
Mercury
Nickel
PotosaluNj
Selenlw
Silver
SodiuM
That tin*
Vanadl«M
Zinc
Cyanide

2190 J
•

2.3 J
44.2
O.toU
1.6

194000
8.S
2.8 J
5.6

7200
5.50

64100
595 J

0.12 U
90

4200
0.92 UJ

•
4850

0.26 UJ
10.6
131 J

R

16900
5.1 J
6.8 J
103
0.2 U
6.9

18500
24
14
26

26600 J
31

13600
841 J

0.12 U
28

1900
1.3 U
0.6 U
204 J
2.6 U
37

219 J
1211

7600
3.2 U
5.2 J
5.2
0.2 U
3.4

103000
13

4.7 J
16

12600 J
9.7

58100
518 J

0.10 U
15

1520
1.1 U
0.5 U
218 J
22U

7.4 J
58 J
11 U

7130
3.2 U
2.4 J
53

0.2 U
4.4

114000
12

6.7 J
16

16100 J
25

55400
475 J

0.10 U
16

1620
1.1 U
0.4 U
242 J
22 U

6.9 J
66 J

6.7 U



(fag* 1 of 4)

MOSS-AMERICAN
SOU MRINGS
1REATNENT PARAMETERS
SAS Ho.: 3770E

SMple ID: MA-SW1-01
TR No.: E141/E117

NANCO IAB:
X Moisture
X Ash
X volatile Metter
X Fixed Carbon

VERSAR IM:
X Carbon (dry)
X Carton (M ree'd)
X OHyftn (dry)
X Oxygen (M ree'd)
X M-M^MMMB f |. .»iifui uwtil lory)
X Hydrogen (M ree'd)
X Nitrogen (dry)
X Nitrogen (M ree'd)
X Ash (dry)
X Ash (M ree'd)
X Sulphur (dry)
X Sulphur (M ree'd)
X Moisture
IOC (Mo/kg)
Chloride (a*/fcg)
Flashpoint (degrees F)
•TU (per Ib.)

20
7?
18
1

7.36
6.49
6.64
17.7
1.

1.

8
n.9
i.

11.8
21000
20.4
138
500

MA-SRF001-01 NA-S002-01 NA-SM3-01 NA-SM3-02 MA-S«rt05-01 MA
Itn E144/E120 E158/E1H E139/E115 E150/E154

U

U
U
U
U

U
U

U

3.26
3.26
3.94
4.03

1 U
1 U
1 U
1 U

92.8
92.7

1 U
1 U

0.1
851
117

>230
50011

10
67
29
1 U

6.55
5.66
11.3
21.8
0.29
1.77
1.2 U

1 U
81.9
70.8
1.2 U

1 U
13.6

30800
11.5
138
500 U

20
73
22
1 U

8
7.02
7.5

18.9
1.1 U

1 U
1.1 U

1 U
84.5
74.1
1.1 U

1 U
12.3

12200
28.7
142
500 U

20
80
17
1 U

7.61
6.79
9.69
19.4
1.1 U

1 U
1.1 U

1 U
82.7
73.8
1.1 U

1 U
10.8

26600
29.3
136
500 U

O U
100

1 U
1 U

1 U
1 U
0
0
1 U
1 U
1 U
1 U

100
100

1 U
1 U
0

142 •
10.3
144
500 U

-SM4-01 MA
E05/E17

30
65
8
1 U

8.39
7.14
21.3
31.4

•0.18
1.51 U
1.18U

1 U
70.5
60.0
1.180

1 U
14.9

26600
50

134
5000

-S004-02
E06SE18

20
75
18
1

a. is
7.57
19.0
25.1
1.07

1
1.08

1
72.8
67.3
1.08

1
7.50

37700
8.6
133
500

MA-8104-03 MA-SOF004-01
119 E151/E155

0

U
U
U
0

U
0

11.0
28900

0

00
100

1 0
1 0

111
10
0
0
1 0
1 0
1 0
1 0

108
100

1 U
10
8

133*
36.1
148
5000
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MOSS-AMERICAN
SOU RORINCS
TREATMENT PARAMETERS
MS No.: 3770E

MOM Aacrlean
Sod Coring*

Treatment Parameter*
SAS No.: 3770E

S««rft 10:
Tt No.:

-01FR
EU9/E125

NA-SS06-01
EU5/E121

-S007-01
E26/E28

-01
E20/E22

-SMM-02 NA
E23/E2S

01
/E85

MA-SR09-02
/E88

A-S810-01
E98/C100

M-SS11-01
E140/E116

NA-M11-02
EU2/E118

NMCO IM:
XHoUture 10 10 10 20 10
X Ask 64 69 71 74 78
X Volatile Natter 28 29 23 16 27
X Fixed Carbon 1 U 1 U 1 If 10 1 U

VERSM LM:
X Urban (dry) 6 6.84 4.68 4.97 6.72 8.31
X Carbon (M ree'd) 4.87 S.86 3.92 3.95 5.65 7.35
X OKygen (dry) 9.8 9.6 9. 17 17.3 15.5
X Oxyttn (M ree'd) 24.7 20.9 24. 31.8 28.7 24
X Nydroftn (dry) -0.19 0.1 1. U -0.23 -0.42 0.74 J
X Hydrogen (M rte'd) 1.96 1.69 U 2.12 1.43 1.95 J
X Nitrogen (dry) 1.2 U 1.2 V 1. U 1.3 U 1.2 U 1. U
X Nitrogen (M ree'd) 1 U 1 U U 10 10 0
X Art (dry) 84.4 83.5 85. 78.3 76.4 75.
X Art (M roc'd) 68.4 71.6 71. 62.2 64.3 66.
X Sulphur (dry) 1.2 U 1.2 U 1. U 1.3 U 1.2 U 1. U
X Sulphur (M rte'd) 10 1 U U 10 10 U
XNoUtur* 18.9 U.S 16. 20.6 15.9 11.6
tOC (Mf/kfl) 8130 24300 23400 29100 32600 21700
Chlorldt (Mf/kg) 15.5 5.7 U 20.5 17.7 15.7 95.1
Flochpolnt (degree* F) 138 135 121 145 153 138
•TO (per Ib.) 500 0 500 U 500 0 500 0 500 0 500 0

3.28
4.
20.
27.
1.

1.

74.
67.
1.

f.
45900
26.2
139
50011

68
19
111

4.41
3.78
14.5
26.7
0.7 J
2.2 J
1.17 U

1U
•1.1
69.S
1.17 U

1 U
M.3
11700
3.7 U
136
500 U

0
82
42
1 U

7.8
7.07
21.9
28.2
0.31
1.33
1.

70
63.
1.

f.
22200
15.1
139
5000

20
79
18
1 U

6.6
5.9
8

17.8
1.

1.

85.
76.
1.

10.6
18000
12.8
160
5000



(•age S of 4)

MOSS-AMERICAN
SOU BORINGS
tREATMENT PARAMETERS
SAS Ho.: 3770E

Moss American
Soil Borings

Treatment Parameters
SAS No.: 3770E

sa*»ie to: MA-SB11-02TR MA
TR No.: E143/E119

MNCO 1MB:
X Moisture
X Ash
X Volatile Natter
X Fixed Carbon

VERSAR LMt
X Carbon (dry)
X Carbon (as ree'd)
X Oxygen (dry)
X Onygen (as ree'd)
X Nydh ogen (dry)
X NyOioaen (as rec'd)
X Nitrogen (dry)
X Nitrogen (as rec'd)
X Ash (dry)
X Ash (as ree'd)
X Sulphur (dry)
X Sulphur (as rec'd)
X Moisture
TOC (aa/kg)
Chloride («gAg)
riashpolnt (degrees F)
BtU (per Ib.)

10
75
28
1 U

6.84
6.14
7.4
15.7
•0.09
1.06
1. U

U
85.9
77.
1. U

U
10.2
13900
8.7
138
500 U

•$•12-01 PM-S813-01 MA-SB14-01 HA-S015-01 HA
E95/E97 EU6/E122 E 104 /E 106 E101/E103

U
77
22
1 U

7.22
6.28
6.72
17.4
•0.44 J
1.07 J
1.1 tt
1 U

86.5
75.S
1.1 U
1 U
13

19200
18.5
139
500 U

20
70
17
1 U

7.97
7.01
4.2
14.3
•0.32
1.06
1.1 U
1 U

88.2
77.6
1.1 U
1 U
12

28800
15.2
134
500 U

17
67
19
1 U

6.03
4.95
14.2
27.6
•0.43 J
1.65 J
1.2 U
1 U

80.2
65.8
1.2 U
1 U

17.9
27600
13.8
131
500 U

14
69
23
1 U

6.69
5.74

13
23.8
•0.09 J
1.51 J
1.2 U

1 U
80.4
69
1.2 U
1 U

14.2
5210
16.3
138
500 U

-$016-01 MA
E01/E13

22
60
18
1 U

9.65
8.06
20.9
32.1
-0.25
1.64
1.2 U
1 U

74.9
58.2
1.2 U
1 U

16.5
47900
54.8
130
500 U

-S816-02 N
E02/E14

20
61
19
1 U

6.97
5.97
15.9
28.0
1.15 II

1 U
1.171)

1 U
77.1
66.0
1.17U

1 U
14.4
36400
74.8
143
500 U

A-S017-01 M
E03/E15

33
65
2
1 II

4.09
3.14
10.6
28.8
0.17
2.73
1.3 U
1 U

85.1
65.4
1.30

1 II
23.2
11800
45.2
141
500

•S817-02 HA
E04/E16

30
63
8
1 II

6.50
5.53
17.7
28.3
0.27
1.90
1.18 II

1 II
75.5
64.3
1.18U

1 U
14.9
32700

65
141
500 U

•S818-02
E92/E94

20
81
20
1 U

7.7
6.88
17.8
25.3
•0.19 J
1.02 J
1.1 U
1 U

74.7
66.8
1.1 U
1 U

10.6
38900
77.4
138
500 U



(Pae* 4 Of 4)

MOSS-AMERICAN
SOU MM INCS
TREATMENT PARAMETERS
SAS No.: 3770E

SMpU ID:
TR No.:

NA-Slt9-01
E107/E109

MA-S019-02
E110/E112

NA-S019-03
/E11J

NANCO LAI:
X Moisture 20 12
X Ash 69 76
X Volatile Natter 12 23
X Mxed Carbon 1 U 1 U

VERSA* MO:
X Carbon (dry) 1* 4.55
X Carbon (aa rec'd) 13.4 4.04
X Onyten (dry) 2.2 14.8
X oxyfftn (as we'd) 16.5 24.3
X Rydrofcn (dry) 0.41 J -0.06 J
X Hydrogen (aa rac'd) 2.19 J 1.2 J
X Nitrogen (dry) 1.2 U 1.1 U
X Nltroaen (aa rac'd) 1 U 1 U
X Aah (dry) 81.3 80.7
X Art (aa rac'd) 67.9 71.7
X futpfcur (dry) 1.2 U 1.1 U
X Sulfftur (aa rac'd) 1 U 1 U
XNolatir* 16.5 11.2 19.1
TOC («a/kfl) 47900 20500 25600
Chloride (av/kf) 75.8 17
Flaadfwint (dcaree* F) 140 137
OTU (par Ib.) 500 U 500 U



A I N SIZE A N A L Y S I S
PROJECT NAME' 'JSErA
PROJECT N O . - SAS 3770E 0004
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f t * * . ANALYSIS

RKUUftD

PROJECT NAMfc?

f-ROJtcr NU.: SAb .»//?> i?
.i. NO.: 213

ASSU«£IJ SPECIFIC GRAVITY ~ J./O

0005

BORiNU NO.

BtPTH:

AHALTSlb»««

SIEVK
3.
1.
0.
0.
NU
NO
NU
NO
NU
NO
NO

0
5
.",

fr

*

•

•

t

•

t

NU.
IN.
IN.
IN.

5 X M *
4
10
uo
40
60
140
g«!00

I'lAHfc
V'J
jy
IV
9
4
i;
0
O
0
0
0

TER IN MM
.000
.'.'00
.000
.500
./SO
.ooy
• 4SO
. 4i'5
.2ao
.106
.075

PERCiNT 1
1OO
100
92
07
«4
til
78
75
71
66
63

.0

.0

.2

.y

.9

.4

.2

.1

.8

.1

.0

'HYDKUMk TtfR ANALYKIS*"

IETER IN inn
0.0/38
0 .0349
O.OJ93
0.0 2B8
0.0181
0.0110
0.0080
0.0058
0.0042
0.0030
0.0014

PERCENT 1
65. t>
A1.6
57.6
S2.6
45. /
3V. 7
3.1.B
^v ft
2S< B
22 . 3
15, 9

6J.B
59.0
S5.2
t»0.4
43.8
^6.2
.<;!. 4
2*.6
24. /
21.4

CUKRECTION 0.9*

UT. OF SUIl. KUK SXk'Vb* ANALYSIS <GH>*- J«S.V6
U1 . Of SUXL FUR HYUKUHtTfcR ANALYSIS ((JH)- 6d.09
VISCUJJXTY ()H W A f t R (MiLLiPOJ8ES)« V. /7
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* » * *

PROJECT NAME:
PROJECT HO.:
SAMPLE NO.:

ANALYSIS

RK SUL 1 !>»»•»••

« * * *

0007

USfcPA

SAS 3/70E

213

HUK1NU NO.I

DEPTH:
ASSUMfcD yPkCIFIC GRAVITY *» 2.70

••-SIEVE ANALYSIS——

SIEVk NO.
3.0 IN.
1.5 IN.
O./li IN.
0.3XSIN.
NU
NO.
NU
NO.
NU.
NO.

4
10
20
40
60

140
NO. 200

DIAMETER IN MM
/ti.OOO
47.500
XV.000
9.500
4.730
J.OOO
o.a&o
0.41*5
0.1'iO
0.106
0.075

PERCENT FINER
100.0
100.0
100.0

Vb.4
92.1
W8.4
84.8
81,
77,
71.
68.4

•HYllKUMETfc-R ANAL YSIS«"><

DIAMETER IN MM
0.0 ̂B
O.OS39
0.0393
0.0288
0.0181
0.0110
0.0080
0.0058
0.0042
0.0030
0.0013

PERCENT t-
/1. 2
66.9
62.6
37.2
49.6
41.0
36.7
32.4
28.0
24.3
17.3

INER CUKRErjTEli PERCtc
68.1
64.0
59.9
&4.7
47.li
39.2
35.1
31.0
26. t*
23.2
16.5

CORRECTION FACTOR- 0.96

UT. OF SOIL FUR SIEVE ANALYSIS (UM>- 337.J4
UT. Of SOIL FOR HYDROMETER ANALYSIS < U M > « 6S.09
VISCOSITY UH WATER <MILLIKOJSES)« V.77
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» * U K A i N S ANALYSIS * * * « 0003
Rfc'SUL

cr NAME: usfcPA

PROJEttl NO.: SAS 4770F

Assimiro SPECIFIC ORAVJIY » /»./o

RUKINU *u

DEPTH:

ANALYSIS

SIEVE NO.
3.0 IN.
1.5 IN.
0.75 IN.
0.375IN.
NO. 4
NO. 10
NU . 20
NO. 40
NO. 60
NO. 140
NO. 200

DXAKKTKR IN HH
75.000
37.t>00
IV. 000
9.500
4 . 750
2.000
O.tiSO
0.425
O.J50
0.106
0.075

K1NER
100.0
100.0ay. 4
7V . 3
77.1
74.4
71.8
69.9
67.0

• HYURUHk*Tfc-R ANALYSIS*

OCAMETER !£N HH
0.0721
0.0526
O.OJ87
0.0288
0.0184
0.0113
0.0082
0.0059
0.0043
0.0031
0.0013

PKKCENT FINER
58.6
ss.s
51.0
44.7
36.2
2B.2
23.7
20.6
17.4
13.0
9.4

57.6
S4.5
&U.1
43.9
35.6
27.7
23.3
20.2
17.1
12.7
V.2

COKKEUTIUN KACTOK* 0.98

UT. OF SOIL t-UK SIkVf ANALYSIS <HH)« 2SB.41
UT. OF SOIL FUR HYUROHETlER ANALYSIS (tiH>* 66.03
VISCUSITY OK WATITR (HJLI. IPOXSES)* 9. VI



IN SIZE
PROJECT NAM
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A N A L V S I 5
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* * * « OKA IN ANALYSIS

Kfe'SUl. rj}«

X * X «

0011

U8EPA

SA* 4770K

PROJECT NAME:
PROJECT NO.:
SAMPLE NO.:

ASSUMED SPECIFIC GRAVITY » 2./0

MO

•»«SItVE ANALYSIS'"

SIEVE NO.
3.0 IN.
1.5 IN.
O./S IN.
0.475IN.
NO,
NO.
NO.
NO.
NO.
NO,

4
10
20
40
60

140
NO, 200

DlAMETfR IN MM
/S.OOO
37.500
19.000
9.500
4.750
2.000
0.850
0.425
0.250
0.106
0.075

PERCENT FINER
luo.o
100.0
100.0
Hb.7
86.2
B3.2
10.3
78.2
74.9
66.4
64.6

•HYIlROHgTFK ANALYSIS*

DIAMETER IN MM
0.0721
0.0526
0.0387
0.0288
0.0164
0.0113
0.0062
0.005?
0.0043
0.0031
0.0013

PERCENT FINER
6i.t?
62.0
57.0
50.0
40.»
31.5
26.3
23.0
IV.S
14.5
10.15

FSKCEr
64.4
60.9
56.0
49.1
49.6
31.0
26.0
2.2 . 6
IV. 2
14.3
10.3

CORRECTION FACTOR* 0.98

UT. OF SOIL FOR SIEVE ANALYSIS (8M>» 231.06
UT. OF SOIL FOR HYOROMETflR ANALYSIS <(3M)» 66.03
VISCOSITY UF WATER (MILLIPOISES)- 9.VI



A:N SIZE *NALYS:5
?C.OJ£C" NAME- USEFA
PROJECT NQ. ; SAS 3770E 0012

PERCENT RETAINED Sr WEIGH*
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* * * * ».»KA I ft X I '>. A N A L f *S i S * * * 0013
«»fc*»«*«Rfc l«UCIi B Rk'SUl. f 8-'--*»««««

PROJECT NAME:
pROJttvr NU.:
SAMKLfr. NU.:

ASSUMiTO S

SAS .4//OE

V15

ECIKIC GRAVITY

KO

U E K T H :

ANALYSIS'

SIEVE NO.
3.0 IN.
l.f IN.
0./5 .IN.
0.47SIN.
NU. 4
NO. 10
NO. 20
NO. 40
NU. 60
NO. 140
NU. 200

DIAMk Tk-R IN MM
75.000
37.SiOO
ly.uoo
9.SOO
4 . /'JO
2.000
O.HSO
0.4?*
O. J50
0.106
0.075

PtRCk'HT K I N K R
100.0
100.0
100.0
100.0
100.0

yy.p
yy.o
y / . j
9:1.7
BS.l
t f l .4

•HYUKOMtIHK ANALYSIS

DIAMETER IN MH
0.0/bO
0.0̂ 48
0.0396
0.0297
0.01V5
0.0121
0.0088
0.0063
0.004S
0.0042
0.0013

P&KCKNT FINER
/7.3
72.4
*H.6
SB. 4
40.7
24.8
19.1
14.0
11.4
7.6
5.7

PtKi>.r
HI .4
/6.1
72.0
61.4
42. /
26.0
20.0
14.7
12.0

ti.O
6.0

1.05

UT. OF SUIL KUR SieVf ANALYSIS (UH)»
UT. IIF SUII. FUK HYUKUrtETtR ANALYSIS <UM>*
VISCOSITY OK W A f K K ( M I L L IKO/SKS)" V.V1

62.38
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* * « K A I N ANALYSIS x x « * 0015
•KtUUCf» RESUl. r*>

PROJECT NAME: USKKA
PROJECT NO.: SAS
SAHKLt NO.: 216

ASSUME!! 8PECJFU' BRAVJTY

f-/0

M K K I H :
J / V O b *

X

ANALYSIS"'

SItVE NU.
3.0 IN.
1.5 IN.
0.7S XN.
0.47SIN.
NO.
NO.
NU.
NO.
NO.
NO.

4
10
20
40
60

140
NU. 200

DIAHtTKR IN MH
7'j.OOO
37.SOO
IV.000
9.&00
4./-JO
2.000
U.tfSO
0.42b
0.250
0.10*
0.075

PERCENT FINER
100.0
100.0
/O.B
58.1
42.1
32.1
24.4
17.7
14.2
10.4
V.O

•HYUROHETk'R ANALYSIS"*"

DIAMETER IN flH
0.088*
0.0643

0.0215
0.0129
0.0092
0.0066
0.004/
0.0034
0.0014

PERCENT FINER
6.7
/.e
5*.2

2.3
1.7
1.3
1.1
0.7
0.4

CORRECItU
y.6
«.5
7.3
a.7
4.1
2.5
1.9
1.4
1.2
0.7
0.5

KtRttN

CORRECTION FACTOR* 1.09

UT. UF SOIL FOR SIEVE ANALYSIS C6M>« 664.35
UT. UF SOIL FOR HYOROHETER ANALYSIS (UM>« 118.03
VISCOSITY OK WATER (HJLLIPOISES)* V.V1

CZ« 2 . 4

P60* 10.5145 1.SB04 U10« O.VV74



SI lVl . A N A L Y S I S HYDROMl'TtR A N A L Y S I S

n
in
o
Ml

—i
-n• .«•j^
1*1
*r

t»

Cm
o
X.
H

j
tori.

10.

HO.

70.

60.

50.

40.

JO.

20.

10.

0.

•«!•

—

ur«R Mi»t
OriNINbS'lN.I

tfi 't'ANOMtO MI'1. NtiMIIKli

11/2 J/« J/fc « 13 .M '" Ml 140
-.«--•-

• B

——————————

\

..

————— -

1

\

.A..y
\

1 1 i

— __ — ̂

- - -

• .

_ __ _ml

\

lS.1

.. ._

\
\

S i *

K
N ,̂

1

^S

ll'l 1

^

1 1

tf

X

.

........

1̂»%

II 1 1

«r*
100 10 1 O.I 0.

1 1

..

. ——

Kr*--
01

-

—M

till 1 1

0.001
1 — —— ,

.......

0.

10.

?0.

rn 0
JO. ** _. _. V

m -jj • „ :>>
«„ 5 ^ P £

" DO
> 'I -1 O)

50. •:; ....
iTi ^ if , ,
o o > £|

BO. w '• m
c (/> ,.. •>
• *i * *^^

7f 1 * ° * »^* Cy* *™ •
^ </) ITT 3>

CJ > <
«o. ^j o,

0m in
90.

100.
0.0001

PAR UGH OIAMEIUR IN MM.

M

COBBII&

IIORING
3F7OL
S8"cn.L.

....••

GRAVLL

SAMPLI
216
/

_

SAND
COARSlI MtOIUtl 1 FIKt

DLPTM
X t
9-(&

SILT AND CLAT
SILT SlZf 1 ClAT SIM

SOIL INSCRIPTION
IROUN SANDY GRAVLL -TRACt CLAT «tXC»3/4

uses
cw-cc

wcx
8.2

cu
_i9§ _

Cl
\.T i

0
O

0>



* * z IjKAlN SiXt ANALYSIS * * * » 0017

- I
PROJECT NAME: USEPA 3-w

PROJECT NU.: SAS J»'0k BUKfKG NU.T

SAMPLE NU.: *<ti6 DEPTH:
ASSUMED SPECIFIC GRAVITY « 2.65

SIEVE NU.
3.0 IN.
1.5 IN.
O./b iN.
0.47SIN.
NU. 4
NO. 10'
NU. 20
NO. 40
NU. 60
NO. 140
NU. 200

ANALYSIS--

DIAMETER IN MM
75.000
37.&00
19.000
9.500
4. /SO
2.000
o.aso
0.42S
0.2SO
0.106
0.075

-••HYlUROMk'ICR

DIAMETER IN MM
O.OBbf-
0.0643
0.046U
0.0342
0.0215
0.0t29
0.0092
0.0066
0.004/
0.0043
0.0014

PERCENT FJHER
100.0
100.0
10O.O
S2.1
&v .4
4i .4
34.4
25.0
20.0
14.6
12.7

ANALYSIS-*"

PERCbNT F1CNER
12.4
11. 0
9.4
/.4
5..*
3.2
2»S
1.9
1.3
0.9
0*6

13.1*
12.0
10.J
8.1
5./
3.S
2.7
2.0
1.7
1.0
0.7

CORRECTION

UT. OF SOIL FOR SIEVE ANALYSIS (HM)« 470.63
UT. UF SOIL I-OR HYOROMETKR ANALYSIS < U M > « 118.03
VISCOSITY OF WATER (MILLIPOISES)" 9.91

CU* 107.8 C2» 1.7

060* 4.8353 »30«- 0.61411 010** 0.044V



SHE. A N A L Y S I S
C7 NAME* USErA

PROJECT NO- SAS 377CE 0018
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* * « * (>KA1N Slt'E ANALYSIS 0019
••••••••KtDUCEM RESULTS-

PKUJECT NAME: USEPA
PROJECT NU.: bAS 4//OE

1.6 NO.: ti!7

ASSUMED SPECIFIC GRAVITY * i»,65

i NO. :

•«*Stfcyt ANALYSIS**"

SIEVE NU.
3.0 IN.
1.5 AN.
0.7* IN.
0.475IN.
NU. 4
NO. 10
NU. 20
NO.
NU.
NO.

40
60

140
NU. 200

DIAMETER IN MM
75.000
37.500
IV.000
9.500
4./SO
2. OOO
O.ttSO

0.250
0.106
0.075

PERCENT FINER
100.0
10O.O
94.2
?y.y
67.2
sy. i
47.2
40.2
43.1

24.5

•HYDKUHETEfc ANALYSIS

DIAMETER IN MM
0.0840
0.0614
0.0447
0.0324
0.0209
0.0125
0.0090
0.0064
0.0046
0.0043
0.0014

PERCENT FINER
23. tf
21.4
IV.1
16.9
11.2

6.0
S.O
4.0
3.0
2.0

21.9
iy.6
I/.3
11.4
d.l
6.1
•J.I
4.1

2.0

CURRECTtUN 1.02

UT. OF SOIL KUK SIEVE ANALYSIS <6M)» 172.06
Uf. OF SUIL FUR HYUKUHETER ANALYSIS <OM)« 92.35
VISCOSITY OF WATER (HILLIPOiSbSX* V.V1

CU" 103.3

P60» 2.5617

CZ- 0.7

030" 0.1708 v.1'167
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* « * *

PKOJECT NAME:
PROJECT NO.:
SArtPLt NO.:

U K A I N * * * *
0021

'REDUCED RESULTS'

USEPA

SAS 3770E

217

BOKINH NU.:
OKPTH:

ASSUNtD SPECIFIC BRAVITY * 2.65

•••SIEVE ANALYSIS**'

SIEVE NO.
3.0 IN.
1.5 IN.
0./3 ZN.
0.37SIN.
NU,
NO.
NU,
NO.
NU,
NO,
NU,

4
10
20
40
60

140
200

DIAMETER IN HH
75.000
37.500
IV.000
9.500
4.750
2.000
0.850
0.425
0.250
0.106
0.075

PERCEN1 FINER
100.0
100.0
100.0
85. /
72.1
61.3
SO. 6
43.1
3d.5
28.1
2S.2

iHYUROKKTITR ANALYSIS'

DIAMETER IN MM
0.0840
0.0614
0.044/
0.0324
0.0209
0.0125
0.0090
0.0064
0.0046
0.0033
0.0014

PERCENT FINER
25.6
22.9
20.15
18.1
12.0
S.5
6.4
5.3
4.3
3.2
2.1

CORRECTED PERCEN
26.2
23.5
21.0
18.5
12.3
8.7
6.5
5.5
4.4
3.3
2.2

CORRECTION FACTOR' 1.02

yi. OF SOIL FOR SIEVE ANALYSIS (8M>- 160.42
UT. OF SOIL FOR HYDROMETER ANALYSIS (UM>» 92.35
VISCOSITY OF HATER <MILLJPOIS£S>« 9.VI

CU» 120.1

D60> 1.8067

C2«

D30« 0.1327

0.6

010' 0.0130
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* * * * HHAl* S ANALYSIS * * *

0023

PROJECT

PROJECT MO.:

SArtKLt NO.:

USKPA

SAS 3770E

218

BOklNB HO,

DEPTH:
ASSUMED SPECIFIC GRAVITY « 2.6Z

37/oE

x

ANALYSIS

SIEVE NU.
3.0 IN.
l.b IN.
0.75 tN.
0.37SIN.
NO. 4
NO. 10
NU . 20
NO. 40
NU. 60
NO. 140
NU. 200

D1AME1ER IN MM
7S.OOO
37.500
19.000
9.500
4.750
2.000
O.USO
0 . 41'5
0.̂ 50
0.106
0.075

PtRLt.NT FINER
10O.O
100.0
100.0
HP.l
69.8
SJ .4
32.7
26.8
23.5
IB. 7
16.1

>HYUKOHb'lk*R ANALYSIS—-

DIAMETER IN MM
0.0896
0.0656
0.0474
0.0348
0.0218
0.0129
0.0093
0.0066
0.0047
0.0033
0.0014

PERCENT FINER
16.7
14.1
12.?v.2
6.6
4.0
2.6
1.8
1.1
0.9
0.4

17./
14.9
K<.0
V.8
7.0
4.2
2.8
1.9
1.2
0.9
O.S

CORRECTION FACTOR* 1.06

UT. OF SOIL FOR SIEVE ANALYSIS (»H)« 1V8.81
UT. Oh SOIL FUR HYOKUHETEK ANALYSIS (UH)« 93.94
VISCOSIIT OK UATER (M1LLIPOJSES)" 9.VI

CU« 84.5

060« 3.0006

3.6

030- 0.61V1 010" 0.0 U-
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« * * * URAIN SiZE ANALYSIS t * * < 0025

RESULTS*

PROJCCT NAME:
PROJEC1 HO,:
SAMPLE NO.:

USF-.PA

SAS 3770E

218

sc-tt
&OKINB NU.:

DEPTH:
3770E

X

ASSUHITD SPECIFIC 8RAVITY » 2.63

'SIEVE ANALYSIS**!

SIEVE NU.
3.0 IN.
l.S IN.
0.75 IN.
0.37SIN.
NU. 4
NO. 10
NO. 20
NO. 40
NU. 60
NO. 140
NO. 200

DIAMETER IN MM
75.000
37.500
19.900
9.500
4.750
2.0OO
O.HSO
0.425
0.250
0.106
0.075

PERCENT FINER
100.0
100.0
74.4
65.6
51. 9
38.2
24.3
19.9
17.5
13.9
12.0

iHYURUHETER ANALYSIS*

DIAMETER IN MM
0.0696
0.0656
0.0474
0.0348
0.0218
0.0129
0.0093
0.0066
0.004X
0.0033
0.0014

PERCENT FINER
12.4
10.4
9.1
6.9
4.9
2.9
2.0
1.3
0.8
0.7
0.3

CORRECTED PERCEN
13.2
11.1
9.7
7.3
5.2
3.1
2.1
1.4
0.9
0.7
0.3

CORRECTION FACTOR^ 1.06

UT. OF SOIL FOR SIEVF ANALYSIS <BH)« 267.29
yY. OF SOIL FOR HYORUHETER ANALYSIS <0H>« 93.94
VISCOSITY QV UATER <MILLIPUIStS)- 9.91

CU«= 140.8

D60* 7.1653

4.0

1.2048 D10" 0.0*^09



AlN SIZE A N A L V S ! S
-50JECT NAME' U3EFA
PROJECT NO- - SAS 3770E 0026

PERCENT RETAINED sr WEIGHT
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* * * « OrtAl* SlZh

• •••••••REliUCEli Kk'SUL rS-«»«»«»«

m * * * 0027

pKOJtcr NAME: ustPA
PROJf.t:T NO.! SAS

SAMPLE NU.: :i!9

ASSUMED SPECIFIC GRAVITY »

BOfc/N6 N O , :

DEPTH:

'SIEVE ANALYSIS'

SIEVE
3
1
O

0 IN.
3 IN.
/'j IN.

0.37IIN.
NU
NO,
NU.
NO,
NU,
NO,

4
10
20
40
60
140

NO. 200

DIAMETER IH MM
75.000
37.500
IV.000
9.500
4.750
2.000
0.850
0.425
0.250
0.106
0.075

PERCEN1 K1NLR
100.0
100.0
100.0
92.8
90.9
86.1
79.8
76.4
71.2
55.2
49.9

ANALYSIS'

DIAMETER IN MM
0.08V2
0.0635
0.0457
0.0332
0.0212
0.0127
0.0091
0.0065
0.0046
0.0033
0.0013

PERCENT FINER
41.6
36.5
33.3
24.4
18.8
11.7
9.1
6.6
6.1
5.6
4.1

CORRECTED PERCEr-
S3.0
46.5
42./
36.2
23.9
14.9
11.6
8.4
7.8
7.1
5.2

CORRECTION l>ACTOR' 1.27

UT. OF SOIL FOR SIEVk ANALYSIS <BH)» 24?.32
UT. OF SOIL FOK HYDROMETER ANALYSIS (UM)» 67.72
VISCOSITY OK WAUR <M/LI.IP01SES>» V.91
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« * * * bkrtlN SIZE ANALYSIS * * * * 0029
•KlfJ.iUCtl.1 KkSULfS—•-«

PROJECT
PROJECT NO.:

JAHPLE NO.:

USEPA

SAS 3770E

'420

*ORINU NU.

DEPTH:
ASSUMED SPECIFIC URAVITY « 2.70

••-SIEVE ANALYSIS——

SIEVE NO.
3.0 IN.
1.5 IN.
0.75 IN.
O.J75IN.
NU. 4
NO. 10
NO. 20
NO. 40
NU. 60
NO. 140
NO. 200

DIAMETER IN MM
75.000
37.500
IV. 000
9.500
4. /SO
2.000
O.BbO
0.425
0.2SO
0.106
0.075

PERCENT FINER
100.0
100.0
100.0
100.0
99.6
V8.7
98.2
V7.8
97.3
96.1
9S.2

•HYDROMETER ANALYSIS**"

.3?

DIAMETER IN MM
0.0732
0.0326
0.0381
0.0278
0.017V
0.0112
0.0083
0.0060
0.0044
0.0032
0.0013

PERCENT FINER
V7.2
V4.3
B9.V
84.
71.
S2.
40.
32.
25.
IV. 6
12.3

CORRECTED PERCEN'
95.0
92.1
87.9
82.2
69.5
51.0
39.7
31.9
24.8
19.1
12.0

CORRECTION FACTOR* 0.98

UT. OF SOIL FOR SIEVE ANALYSIS <8H>« 344.B3
UT. OF SOIL FOR HYDROMETER ANALYSIS (OM>« 54.05
VISCOSITY OF WATER (H1LL1PUISES)* V.77



-RCJECT NO
J USE5A
SAS 37701 0030
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* .« « * G K A i r f Si?fc. A N A L Y S I S « B 0031

PROJECT NAME:
PROJECT NO.:
SAMPLE NO.:

rs

USEPA

SAS 3770E

'221

t fOKJKU H O . :

DEPTH:
.<?70E

X

ASSUHFU UP-KCIKJC GRAVITY i».6S

' ••SIEVE ANALYSIS'

SIEVE KU.
3.0 IN.
1.5 IN.
0.7& IN.
0.373IN.
NU.
NO.
NO.
NO.
NO.
NO.
NO.

4
10
20
40
60
140
200

BlArtETER IN MM
73.000
37.500
19.000
9.500
4.750
2.000
0.850
0.425
0.230
0.106
0.075

PERCENT FINER
100.0
100.0
S6.0
53.3
&0.0
48.0
45.8
43.9
41.8
38.0
35.8

•HYDROMETER ANALYSIS'

D I A M E T E R IN MM
0.074V
0.0352
0.0405
0.0298
0.0186
0.0113
0.0083
0.0060
0.004.4
0.00JO
0.0013

PERCENT KINER
38.1

42.3
2V. 1
25.4
20.8
17.V
is.6
13.8
12.4
*.S

• JORKKfJTED P E K C E N
35. B
33.1
30.4
27.4

16.8
14.6
13.0
11.7

tt.l

CORRECTION FACTOR' 0.94

UT. OF SOIL FOR SlfVt ANALYSIS <UM)« 334.14
UT. OF SOIL FOR HYDROMETER ANALYSIS (UM)» 66.81
VISCUSITY OK UAThK <MILLIPOISES)" V./7



" R A I N SIZE A N A L Y S I S
?^OJECT NAME1 U3E?A
PROJECT N O . • SAS 3770E 0032

PERCENT RETAINED Br WEIGH*
< * • • * • • • *o p o o o o o o

S/3

PERCENT FINER BT WEIGHT
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» » * * GRAIN SlZt ANALYSIS « * * * 0033

PROJECT NAME:
PROJECT NO.t

SAMPLE NO.:

UStPA

SA8 J770E

221

NO.:
DEPTH:

ASSUMED SPECIFIC URAVITY - 7.63

•SIEVE ANALYSIS*

SIEVE NO.
3.0 IN.
1.5 IN.
O./S IN.
0.37SIN.
NO.
NO.
NO.
NO.
NO.
NO.
NO*

4
10
20
40
•0
140
200

DIAMETER IN MM
7S.OOO
37.SOO
XV.000
f .500
4.730
2.000
0.450
0.42S
0.250
0.106
0.075

PERCENT FINER
100.0
100.0
100.0
•5.3
89.4
US. 7
81.8
78.5
74.7
47.9
•4.0

•HYDROMETER ANALYSIS""

DIAMETER IN MM
0.0749
0.0552
0.0405
0.0298
0.0186
0.0113
0.0083
0.0060
0.0043
0.0030
0.0013

PERCENT FINER
68.0
62.8
57.7
52.0
45.3
37.1
31. V
27.8
24.7
22.1
15.5

CORRECTED PERCEN
64.0
59,
54,
48,
42,
34,
30.0
26.2
23.3
20.8
14.5

CORRECTION FACTOR' 0*94

UT. OF SOIL FOR SIEVE ANALYSIS <B«)» 298.92
UT. OF SOIL FOR HYDROMETER ANALYSIS <OM)« 66.81
VISCOSITY OK UATkR (MILLIPOISES)" 9.77
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« 4 * « (*KAiN SIZE ANALYSIS » « * « 0035

• •••••••REDUCED

PROJECT NAME: U3EPA -i

PROJfcCT NU.t SAS 3770E BORiNU NU.t J/7y£

SAH:-I>. NU.: '̂ 22 OKFTH: x
ASSUhtU SF-ECIFJC GRAVITY » V.70

ANALYSIS*"

SIEVE NO. UIAHLTER IN HN PERCENT FINER
3.0 IN. 7S.OOO 100.0
1.5 IN. i7.'JOO 100.0
0.7̂  IN. IV.000 ?2.3
0.3731H. 9.SOO 84.0
NU. 4 4.750 81.4
NO. 10 2.000 77.1
NO. 20 0.850 72.5
NO. 40 0.425 67./
NU. 60 0.250 41.9
NO. 140 0.106 50.9
NU. '200 0.075 4S.4

'•HYDRUMETIfR ANALYSIS'

DIAMETER IN MM PERCENT FINER CURKfcCTED PkRCEN
O.OU10 48.8 46.2
0.0589 45.2 42.8
0.0430 40.7 36.3
0.0313 36.6 34.7
0.0193 32.6 30.8
0.0117 23.8 24.4
O.OOB3 1'l.y 20.5
0.0061 19.0 18.0
0.0044 15.4 14.5
0.0031 13.6 12.8
0.0013 10.9 10.3

CURRECTIUN FACTOR- 0.95

UT. OF SOIL I-UK SIEVE ANALYSIS <HM>« 271.32
UT. UF SOIL FUR HYORUMETER ANALYSIS (UM)» 67.71
VISCIDITY UF UAIER (MILLIPUISES)" 9.77
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* * « AHALfSlS 0037
Rt-stu. (•»

PROJECT NAME:
PROJECT NO.:

LE NO.:
ASSUMED

USEPA

SAS J/70IT fcOKIKU HO.:

DEPTH:
J770E

X

HRAV1TY * 2.70

ANALYSIS^

SIEVE NO.
3.0 IN.
1.5 IN.
O . / U IN .
0 . .473IN.
NO.
NO.
NO.
NO.
NO.
NO. 140
NO. 'JOO

4
10
20
4U
60

OlAflETER IN MM
73.000
37.500
IV.000
9.500
4.750
2.000
O.BSO
0.425
0.250
0.106
0.075

PERCENT FINER
100.0
100.0
100.0

88.1
83.5
78.5
73.4
67.1
55.1
49.1

• HYUKOMkTCK ANALYSIS'

DIAMETER IN MM
0.0810
0.0589
0.0440
0.0313
0.0193
0.0117
0.008S
0.0061
0.0044
0.0031
0.0013

PERCENT FINER
52.9
4V.0
44.1
3V.7
35.3
27.9
23. i
20.6
16.6
14.7
11.8

CUKKfcCltD
to.o
46.3
41.7
37.5
33.4
26.4
22.2
19.5
15.8
13.9
11.1

CURRKCTION 0.95

UT. OF SUIL Mm SIEVE ANALYSIS (OM)« 250.VI
UT. OF SOIL FOR HYDROMETER ANALYSIS (OM)« 67.71
VISCUSITY OK WATER (MILLIPUISES)* V./7
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* * * * Si'it ANALYSIS

>»RlfOUU!ri) RESULTS"*"

s * * *
•0039

PROJECT NAME:
PROJECT NO.: SAS 37/OE
SAMPLE NO.: 223

ASSUMED SPECIFIC GRAVITY - 2.68'

iORINU NO

DEPTH:

'SIEVE ANALYSIS*"

SIEVE Nil.
3.0 IN.
1.5 IN.
0.75 IN.
0.37SIN.
NO.
NO.
NO.
NO.
NO*
NO.
NO.

4
10
20
40
60
140
200

DIAMETER IN MM
/3.000
37.500
IV.000

.500

.750
,000
.850
,425
.250

0.106
0.075

9,
4,
2
O.
0.
0,

PERCENT FINkR
100.0
100.0
97.6
93.7
89.3
85.9
83.2
81.0
78.6
74.1
69.8

•••HYDROMETER ANALYSIS*

DIAMETER IN MM
0.0723
O.OS47
0.0412
0.0312
0.0202
0.0124
0.0090
0.0064
0.0046
0.0033
0.0014

PERCENT FINER
71.1
62.8
54.1
43.3
30.9
18.5
14.4
It.8
9.0
7.7
5.7

CORRECTED PfcRCEN
68.7
60.8
b2.3
41.8
29.9
17.9
13.9
11.5
9.5
7.5
1-.5

CORRECTION FACTORi 0.97

VT. OF SOIL FOR SIEVE ANALYSIS <QM)« 675.31
UT. OF SUIL FUR HYDROMETER ANALYSIS (UM>- 66.53
VISCOSITY OF UATk'fC (MILLIPU1SES)" 9.7V

CU« 10.6

D60> 0.0533

CZ«

DUO* 0.0203

1.5

010* 0.0050



(Page 2 of 2)

MOSS AMERICAN
SEDIMENT
TREATMENT PARAMETERS
SAS Ho.: 3770E

Sample No.: MA-S0309-01FR NA-S0310-01 MA-S0311-01 NA-SD312-01 NA-S0313-01 NA
TR No.: /ESS* E56/E58 E59/E61 E62/E64 E65/E67

Replicate

NANCO LAB:
X Moisture
X Ash
X Volatile Natter
X Fixed Carbon

VERSA* LAN:
X Carbon (dry)
X Carbon (as rec'd)
X Oxygen (dry)
X Oxygen (as rec'd)
X Mttftr r — —— S _tl \Hyorogen loryi
X Hydrogen (as rec'd)
X Nitrogen (dry)
X Nitrogen (as rec'd)
X Ash (dry)
X Ash (as rec'd)
X Sulphur (dry)
X Sulphur (as rec'd)
X Moisture
TOC («g/kg)
Chloride (Mg/kg)
Flashpoint (degrees F)
BTU (per Ib.)

-•
--
--
-•

6.05
3.84
10.1
38.8
2.26 J
5.52 J
1.6 U

1 U
81.6
51.8
1.6 U
1 U

36.5
23900
90.2134
500 U

50
55
1 U
1 U

4.65
3.21
10.3
34.6
2.12 J
4.92 J
1.4 U
1 U

82.9
57.3
1.4 U
1 U

30.9
24700
98.5
129
500 U

40
60
6
1 U

6.21
3.92
10.2
39.2
3.31 J .
6.22 J
1.6 U
1 U

80.3
50.7
1.6 U
1 U

36.9
28200
21.9
141
500 U

60
29
11
1 U

8.58
3.8
3.47
51

6.65 J
9.18 J
2.3 U
1 U

81.3
36
2.3 U

1 U
55.7
55100
148
133
500 U

40
51
15
1 U

6.49
3.88
12.5
43.2
5.09 J
7.54 J
1.7U

1 U
75.9
45.4
1.7U
1 U

40.2
28100
124
131
500 U

SD314-01 NA-S0315-01 NA-SD316-01 NA-SOFB02-01
E68/E70 E71/E73 E74/E76 /E82

Field Blank

60
45
1 U
1 U

7.28
3.7
7.34
47.4
4.67 J
7.88 J

2U
1 U

80.7
41
20
1 U

49.2
57100
205
127
500 U

50
44
7
1 U

6.96
3.91
9.35
44.2
4.89 J
7.65 J
1.8 U
1 U

78.8
44.3
1.8 U
1

43.8
55700
140
134
500 U

40
42
18
1 U

5.94
3.28
10.4
45.5
3.65 J
7.03 J
1.8 U
1 U
80

44.2
1.8 U
1 U

44.8
39500
203
125
5000

.

.

.
-•

1.82
1.82
4.98
5.07

93.
93.

0.

U
0
U
U

U
U

1200
49.9
>230
500 U
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(Pane 2 of 3)

MOSS-AMERICAN
SEDIMENTS
INORGANICS

Sample No.: NA-S0307-01 NA
TR No.: MEU394

-S030B-01 NA-S0309-01 W
NEU395 NEW396

1-SD309-01FR NA
NEW405

Replicate

-S0310-01 NA
MEU397

I-S0311-01 NA-SD312-01 NA-S0313-01 NA-S0314-01
NEU398 NEW399 NEW400 NEW401

Parameter

Atualnua
Ant iiaony
Araenic
Bariu*
Beryl tiua
Cadaiua
CalciiM
ChroMiua
Cobalt
Copper
Iron
Lead
Magnet iua
Manaaneae
Mercury
Nickel
Potaaaiua
Selenlua
Silver
Sodiua
That 1 iua
Vanadium
Zinc
Cyanide

10700
0.97 B

7 J
85.4
0.21 B
6.3

66000
18.3 J
8.3 J
22.5 J
20200
58.2 J
26300
682 J
0.42 J

18 J
1380

R
R

10608
0.35 UJ
29.9 J
354 J
3.9 UJ

5980 J
1.7 J
4.2
30.6 J
0.6 B
4.4

101000
14.5
5.1 J
13.5
14200
52.6 J
43200
725 J
0.36
14.5 B
750 B
1.3 UJ

R
763 B
0.37 UJ
19.6
290 J

R

14500 J
R

5.1
93.1
1.3
7.6

63200
22.4
7.9 J
29.2
24200
30.5 J
27800
478 J
0.21 U
31 B

1960 B
1.8 UJ

R
931 8
0.52 U
28.5
554 J

R

7440 J
R

4.8
71.1
0.71 J
4.9

70700
12.5
8.1 J
24

16900
35.7 J
32500
551 J
0.17 U
15.8 B
699 B
1.3 UJ

R
795 B
0.36 U
23.9
337 J

R

6630 J
0.77 J

5
58.8
0.74 J
5.9

66300
14.2
5.6 J
23.6
12900
24.6 J
26000
338 J
0.21
15.7 B
665 B
1.2 UJ

R
502 B
0.33 UJ
16.5
913 J

R

9330 J
R

6.4
70.5
0.51 B
6

61000
15.6
6.5 J
20.2
18600
19.7 J
24200
555 J
0.15 U
21.5 B
846 B
1.2 UJ

R
801 B
0.33 U
22.1
368 J

R

11200 J
R

5.5
90.9

1
5.9

49400
17.8
8.2 J
23.1
22800
20.2 J
20400
485 J
0.15 U
22.9 B
1070 B
1.4 UJ

R
873 8
0.4 U
27.9
442 J

R

9080 J
R

4.4
62.1
0.73 J
5.2

119000
16.7
7.6 J
17.4
16900
18.4 J
55900
662 J
0.15 U
23.4 B
14508
1.2 UJ

R
903 B
0.33 UJ
21.4
263 J

R

14200 J
1.1 J
3.5
87.6
0.83 J
7.6

59600
21
9.3 J
29.3
21500
33.7 J
25900
399 J
0.25
298

16708
1.4 UJ

R
8668
0.39 U
30.9
569 J

R



(Page 1 of 3)

MOSS- AMERICAN
SEDIMENTS
INORGANICS

Saaple No.:
TR No.:

Parameter

Alualnua
Ant tony
Arsenic
Bar iuii
Beryl MUM
CadMiim
Caiciua
ChroniuM
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nlcket
Potasslua
Seleniu*
Silver
Sodlua
Thatllua
Vanadiua
Zinc
Cyanide

MA-SOFM1-01 MA-SDFB02-01 MA-SD301-01 MA-SD302-01 MA-S0303-01 HA-SD304-01 MA-S0305-01 MA-SD306-01 MA-S0306-01FR
MEV406

Field Blank

Cone.
dug/kg)

972
*

0.87 J
8.1 U
O.U UJ
0.97
42500
6.8 J
3.6 J
2.3 J
3570
2.7 J

21500
121 J

R
3.1 UJ
73.9 U

R
R

422 •
0.22 UJ

7 J
74.3 J
2.4 UJ

NEW407
Field Blank

876
R

0.37 U
8.4 U
0.14 B
0.5 U

43400
4.7
2.3 U
1.8 U

12100
0.82 B
17700
89.1 J
0.09 U
3.4 B
76 U

0.79 U
R

192 B
0.22 U
5.4 U
77.4 J

R

NEU388

7820
4.5 J
4.4 J
62.8
0.24 UJ
4.4

100000
32.6 J
8.1 J
33.2 J
16300
143 J

37800
448 J

0.21 J
24.4 J
1050

R
R

1190
0.39 UJ
19.3 J
298 J
4.2 UJ

NEU389

9380
R

4.5 J
74.6
0.56 B
5.9

80200
24.8 J
7.1 J

45.5 J
16900
213 J

36500
366 J
0.42 J
18 J

1410
R
R

1200
0.36 UJ
22.9 J
493 J
4 UJ

MEW390

9710
0.74 B
4.9 J
82.2
0.45 B
6.2

79900
23.6 J
7.4 J

27.1 J
18700
187 J

33900
564 J
0.3 J
17.5 J
1390

R
R

1120 B
0.36 UJ
22.4 J
279 J
3.5 UJ

MEU591

8820
R

4 J
62.1
0.35 B
4.3

76600
16.2 J
6 J

20.6 J
17800
130 J

36100
645 J
0.31 J
19 J

1320
1.3 J

R
1230
0.37 UJ
22.8 J
359 J
3.8 UJ

MEU392 MEU393

3330 11000

10.1
19.3
0.17
4.1

116000
10.6
7.9
14.6
28100
25.4
61800
551

16.4
466

1250
0.29
17
230

0.82 B
5.8 J

82.8
0.71 J
6.9

91200
23.5 J
9.8 J
27.5 J
20400
108 J

37900
788 J

0.31 J
23.6 J
1830

It
R

1220
U 0.39 UJ

28.2 J
288 J

3.1 UJ 4 UJ

NEW404
Replicate

11500
1.1 B
6 J

75.6
0.68 B
7.1

92000
21.6 J
8.9 J
23.3 J
22800
91.5 J
40300
945 J

R
21.4 J
1840

R
R

11908
0.4 UJ
27.2 J
304 J
3.9 UJ



(•age 1 of 2)

MOSS AMERICAN
SEDIMENT
TREATMENT PARAMETERS
SAS No.: 3770E

Saaple No.: NA-S0301-01 MA-
TR No.: E29/E31

NANCO LAB:
X Moisture
X Ash
X Volatile Natter
X Fined Carbon

VERSAR LAB:
X Carbon (dry)
X Carbon (as rec'd)
X Oxygen (dry)
X Oxygen (as rec'd)
X Hydrogen (dry)
X Hydrogen (as rec'd)
X Nitrogen (dry)
X Nitrogen (as rec'd)
X Ash (dry)
X Ash (as rec'd)
X Sulphur (dry)
X Sulphur (as rec'd)
X Moisture
TOC (av/kg)
Chloride (Mg/kg)
Flashpoint (degrees F)
BTU (per Ib.)

55
59
0 II
1 U

5.38
2.84
U.749.7
1.32 J
5.98 J
1.9 U
1 U

78.6
41.5
1.9 U
1 U

47.2
2*700
142
131
500 U

80302-01 NA-SD303-01 NA-S0304-01 MA-
E32/E34 E35/E37 E38/E40

50
49
2
1 U

7.32
4.58
14.2
42.1
0.57 J
4.54 J
1.6 U
1 U

77.9
48.8
1.6 U
1 U

37.4
36100
192
130
500 U

30
56
15
1 U

4.81
3.12
10.2
37.8
3.3 J
6.07 J
1.5 U
1 U

81.7
53
1.5 U
1 U

35.1
19300
95.5
138
500 U

36
54
14
1 U

5.55
3.5
9.08
38.5
3.08 J
6.07 J
1.6 U
1 I)

82.3
51.9
1.6 U

1 U
36.9
26600
67.8
135
500 U

50305-01 NA-S0306-01 MA-S0306-01FR W
E41/E43 E44/E46 /E46R

Replicate

10
66
36
1 U

3.65
2.79
14

31.7
0.23 J
2.82 J
1.3 U
1 U

82.1
62.7
1.3 U

1 U
23.6
10100

34
135
500 U

50
51
4
1 U

6.76
3.86
12.5
45.2
0.52 J
5.1 J
1.8 U
1 U

80.2
45.8
1.8 U
1 U

42.9
32900
61.3
142
500 U

--
..
--
••

7.07
4.01
10.9
44.7
2.39 J
6.2 J
1.8 U
1 U

79.6
45.1
1.8 U
1 U

43.3
31700
58.4
131
500 U

I-SD307-01 NA-B030B-01 MA-
E47/E49 E50/E52

50
52
1 U
1 U

5.51
3.52
8.56
37.5
1.53 J
5.02 J
1.6 U
1 U

84.4
53.9
1.6 U
1 U

36.1
28900
45.4
128
500 U

45
49
7
1 U

6.52
4.1
10.2
39.4
1.89 J
5.34 J
1.6 U

1 U
81.4
51.2
1.6 U
1 U

37.1
24800
61.8
124
500 U

•10309-01
E53/ES5

40
45
15
1 U

5.35
3.32
9.21
39.4
2.85 J
6.01 J
1.6 U
1 U

82.6
51.3
1.6 U
1 U

37.9
29600
75.4
133
500 U
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PROJECT.
PROJECT
B H

ATTERBERG LIMITS TESTS
——————— TESTED BY—£L
——————————— CALC BY ^

SAMPLE CHECKED BY-

.DATE.

.DATE.

.DATE

7-2 2. gg

SAMPLE DEPTH____
SOIL DESCRIPTION LJLI

LIQUID LIMIT
*+

$8'o«4D-/c>

Determination No

Container No.
Wt of Container +
Wet Soil.gm
Wt. of Container*
Dry Soil.gm

Wt. of Wottr, Wwt gm
Wt of Container, gm
Wt of Dry Soil, W,, gm

Water Conttnt, w, %

No of Blows

•^ TIT »r/ i

1

/HI
/3off

///>>

'•3S*

jo. S

J£

2

rt.e

12.7&

/a *>&,

'• 5f*

3/3

SO

3

™>/

f^O
/a •? >

/ 3?

j/./

a.5~

4

^/J.

/f.fG

/* JL/

f. 3C

J^.V

£0

s
*H,j

12. «<?

/& i f
«

,33 Y

f&

PLASTIC LIMIT

Determination No,
Container Me.
Wt of Container 4-
Wet Soil, gm
Wt of Container +
Dry Soil.gm

Wt of Water, Ww,gm
Wt of Container, gm
Wt of Dry Soil,W,,gm
Water Content, w,%

1
/",*/

W*

fitf

1*3

to.1

2

flif
&fr

tft

f-3f

&.9

3

"t/A

7S?

&M

/•Jf

/'.j
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L"PROJECT.
PROJECT
8 H NO.
SAMPLE DEPTH_
SOIL DESCRIPTION

ATTERBERG LIMITS TESTS
—————— TESTED BY_
___________ CA LC. BY _

SAMPLE CHECKED BY --

15124
-DATE
.DATE

SB- *o/

LIQUID LIMIT -...., ^ / < r j

Deter minot ion No

Container Na
Wt. of Container +
Wet Soil.gm
Wt. of Container +
Dry Soil, gm
Wt. of Water, Ww, gm
WT of Container, gm
Wt of Dry Soil, W, , gm

Water Content, w, •/•

No of Blows

r /TVi6?n
1

4>

r

3. A*/

f, 1 & *>i£gei -t/'O
2

<t

AJ

J.J Ji

3

.-TJ

C

/<*

J.3<S

4

^,

x./

J.JL-T

5

<r</

•

PLASTIC LIMIT FLOW CURVE
Determination Na
Container No.
Wt of Container +
Wtt Soil, Qffl
Wt. of Contointr -f
Dry Soil, gm
Wt. of Wottr,Ww,gm
Wt of Container, gm
Wt of Dry Soil,W,,gm
Wottr Cont«nt,«,%

1

*<

A4

ft

J.JJ.

2
*£

^?

^5

AJ1

3

•O
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rts

2.JL
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PLASTICITY CHART C 20 30 40 SO
NO. OF BLOWS

SUMMARY OF RESULTS

LIQUID LIMIT

PLASTIC LIMIT

PLASTICITY INDEX

NATURAL mTW CONTENT

USCS SYMIOL

Jf.1

LIOJID LIMIT
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WATER CONTENT TESTS
COMPUTER PROGRAM WATER I

PROJECT.
PROJECT NO.. CALCULATED

CNCCNID IT
NO OP SCRINOS IflEPTH UNITS (> )

PROJECT NO. I SORINO NO. ) 0 - PEET
1 - METEM

±rf ±
SAMPLE NUMSt* ;»
DEPTH, M trrtA
TARt NUMSCM Cec. i
WT. TARE+-WS, 9111 If <-»/
WT. TAM + OS, tin •></<•* /•>•) 5 /
WT. WATBI, gm

TAJ»t, tm

W, % •7.5* *..<
COMMCNTS

ui
^
Q. i fad

SAMPLE NUMECR
TM, m. ot ft. 0 .

TAME N
WT

x-.rr

WT. T
WT. M,

^ POR COMPOTW USE ONU



a * * i AHALTSI3 k x s *

'RELHJCED

OU41

cr NAME: USEPA
PROJEl-T NO..: SAS

o.: '!23
ASSUhtD SPKCXUU BKAVITV >- 2.68

••-SIEVE ANALYSIS---

//-/.a.'
BORING N

DEPTH:

SIEVE NU.
3.0 IN*
1.3 IN.
0.75 TN.
0.3751N.
NU. 4
NO. 10
NU. 20
NO. 40
NU. 60
NO. 140
NU. 200

UXAHETfcR IN HH
/3.VOO
37.500
IV. 000
9.500
4.750
2.000
0.850
0.425
o.aso
0.106
0.075

PERCENT KJNtiR
100.0
100.0
100.0

96.0
91.4
§8.0
85.3
63.
80
75,
71.5

•HYDRUHfeTER ANALYSIS'

DiAMFTER IN MM
0.0/23
0.0547
0.0411'
0.0312
0.0202
0.0124
0.0090
0.0064
0.0046
0.0033
0.001.5

PERfJENT FINER
72.8
64.4
55.4
44.3
31.7
IV. 0
14. U
t^.l
10.0
7.9
5.8

CUKRECTED PERCcN
/0.4
62.3
53.6
42.9
30.6
IB.4
14.4
11.7
9.7
7.7
S.6

CORRECTION FACTOR" 0.97

UT. OF SOIL KUK SIfVE ANALYSIS (OH)- 6S9.09
U1 . OF SOU. l-OR HYUKOHETER ANALYSIS (OM)» 66.53
VISCOSITY OH UAIER <MlLLIPUISbS>» V.77

CU»- 10.5 CZ- 1.6

O.OtOS D30«* 0.0197 D10" 0.0048
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P5CJEC7 NAME
PROJECT N O - •

A N A L V 3 ! 5
* USErA

SAS 3770E GU40

PERCENT RETAINED 8* WE1GHT

0 0 0 0 0 0 0 S

FINER SY WEI&HT



NOSS-ANEKICAN
SEDIMENT
DIOXIN

Saaple No.:
Tl No.:

NA-S0315-01
E72

-S0316-01
E75

Parameter

Tetrachloro furan (Total) 0.045 U 0.01* 0
Tetrachtoro furan (2.3,7,8) O.MS U O.OH U
Ptntachloro furan 0.079 U 0.033 U
Nexachloro furan 0.036 U 0.028 U
Heptachloro furan 0.067 U 0.056 U
Octachloro furan 0.40 U 0.27 U
Tetrachloro dioxin (Total) 0.022 U 0.018 U
Tetrachloro dioxin (2.3,7,8) 0.022 U 0.018 U
Pentachloro dioxin 0.090 U 0.031 U
Hexachloro dioxin 0.034 U 0.030 U
Heptachloro dioxin 0.14 U 0.12 U

(Page 3 of 3)



2 of 3)

MOSS-AMERICAN
SEDIMENT
DIOXIN

Swpt* No.: HA-S0307-01 MA-S030«-01
TR No.: E48 ESI

MA-S0309-01
E54

NA-SD309-01FR
E81

Replicate

MA- 50310-01 NA-SD311-01 NA-S0312-01 MA-S0313-01 MA-S0314-01
E57 E60 E63 E66 E69

Parameter

TetracMoro furm (Total)
Tctrachloro furm (2,3,7,8)
PentacMoro furan
NexacMoro fumn
Heptachloro furan
Octachloro furan
Tetrachloro dioxin
TetracMoro dioxin
Pentaehloro dioxin
Nexachloiro dioxin
Heptachloro dioxin

(Total )i
<2.3.7,8)

0.045 U
0.045 U
0.052 U
0.033 U
0.053 U
0.20 U

0.024 U
0.024 U
0.056 U
9.039 U
0.10 U

0.094 U
0.094 U
0.12 U

0.040 U
0.12 U
0.20 U

0.033 U
0.033 U
0.14 U

0.064 U
0.28 U

0.040 U
0.040 U
0.059U
0.048 U
0.16U
0.50 U

0.016 U
0.016 U
0.069 U
0.039 U
0.30 U

0.015 U
0.015 U
0.046 U
0.032 U
0..058U
0.26 U

0.022 U
0.022 U
0.045 U
0.030 U
0.082 U

0.081 U
0.081 U
0.091 U
0.0136 U
0.050 U
0.34 U

0.027 U
0.027 U
0.073 U
0.030 U
0.085 U

0.096 U
0.096 U
0.095 U
0.0660
0.078 U
0.49 U

0.035 U
0.035 U
0.13 U

0.062 U
0.15 U



MOSS-AMERICAN
SEDIMENT
VOLATILE*

(Page 3 of 3)

Sample No.:
TR No.:

MA-S031S-01
EU82S

MA-S0316-01
EU826

NA-SOFB01-01
EVB29

Field Blank

MA-SOFB02-01
EU830

Field Blank

Parameter (ug/kg)

CMor (Methane
Brommethane
Vinyl chloride
Chloroethane
Methyl ene chloride
Acetone
Carbon dl Mil fide
1 , 1 -0 1 eh I oroethene
1,1-Oichloroethane
1.2-Dlchloroethene (total)
Chloroform
I.Z-Oi chloroethane
2-Butanone
1,1.1-Trlchloroethane
Carbon tetrachlorlde
Vinyl acetate
BroKxiichloroMtthane
1 , 2-OicMoropf opane
ci«-1,3-Dichloropfopene
Trlchloroethene
Dlbromoehloromethane
1,1,2-Trichloroethane
Benzene
trans*1,3-0ichloropropene
Bromoform
4 -Me thy 1 -2-pentanone
2-Nexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Xylene (total)

•1 0
91 U
91 U
91 U
330 •
450 •
46 U
460
460
46 U
46 U
460
ISO!
460
460
91 U
460
46 U
460
46U
46U
460
460
46U
46U
91 U
91 U
460
460
46U
46U
460
460
460

18 0
18 0
18 0
18 Un B
330

8

1

1
1

U
U
0
U
U
0

U
U
U
U
U
U
U
U
U
U
0
0
U
U
U
U
U
U
U
U

9 0

100
10 0
100
100
5 0
4 B
SO
5 0
5 0
5 0
2 J
5 0
4 •
U
0

1 0
0
U
0
0
0
U
0
0
0

100
10 0
5 0
5 0
5 B
5 0
S 0
S 0
S 0

10 0
10 0
10 0
10 0
22 B
14 B
S 0
S 0
0
0
0
0

1 0
0
0

1 0
0
0
0
0
0
0
0
0
0

100
10 0
5 0
SO
8B
5 0
S 0
SO
2 J



(Pag* 1 of 3)

MOSS -AMERICAN
SEDIMENT
DIOXIN

Saapl* No.:
TR No.:

Parameter

Tetrachloro furan (Total)
Tetrachloro furan (2,3,7,8)
Pentachloro furan
Nexachloro furan
Heptachloro furan
Octachloro furan
Tetrachloro dioxin (Total)
Tetrachloro dioxin (2.3,7,8)
Pentachloro dioxin
Nexachloro dioxin
Heptachloro dioxin

MA-SOFB01-01
E01

Field Hank

Cone.
(ng/a)

0.0075 U
0.0075 U
0.018 U
0.013 U
0.024 U
0.10 U

0.0082 U
0.0082 U
0.017 U
0.016 U
0.026 U

HA-SDFB02-01 MA-SD301-01 MA-SD302-01 MA
E02

Field Blank

0.0054 U
0.0054 U
0.016 U
0.0096 U
0.027 U
0.053 U
0.011 U
0.011 U
0.014 U
0.0097 U
0.016 U

E30

0.065 U
0.065 U
1.0 U
0.31 U
0.48 U
2.2 U

0.086 U
0.086 U
0.28U
0.38 U
0.46 U

E33

0.020 U
0.020 U
0.086 U
0.23
0.75
1.7U

0.019 U
0.019 U
0.068 U
0.10 U
1.2

-S0303-01 MA
E36

0.013 U
0.013 U
0.55
8.4
22
8.8

0.017 U
0.017 U
0.45
8.7
11

-50304-01 NA-SD305-01 MA-80306-01 M
E39

0.020 U
0.020 U
0.064 U
0.048 U
0.11 U
0.46 U
0.020 U
0.020 U
0.061 U
0.043 U
0.14 U

E42

0.0067 U
0.0067 U
0.022 U
0.016 U
0.099 U
0.14 U
0.010 U
0.010 U
0.037 U
0.016 U
0.042 U

E45

0.071 U
0.071 U
0.099 U
0.064 U
0.13U
0.29 U
0.026 U
0.026 U
0.072 U
0.064 U
0.14

M-S0306-01FR
E78

Replicate

0.068 U
0.068 U
0.085 U
0.086 U
0.18 U
0.56 U
0.030 U
0.030 U
0.087 U
0.089 U
0.31 U



(Pag* 3 of 4)

SEDIMENT
KNI-VOUT1US

ftaapl* No.: ft
TR No.:

1-SD308-01 NA-S0309-01 N
EUB18 EW819

A-SD309-01FR NA-SD310-01 NA-S0311-01
EUB28

Mplteata
M20 CU821

ParaMtar

MMnol
bia(2-Chloroathyl>athar
2-Chlorophanol
1,3-Dichlorobanzana
1 ,4-Dichlorobanzant
•anzyl alcohol
1,2-Dlchlorobanzana
2-**thylpnanol
bU(2-CMorotaopropyl >athar
4-Mathylphanot
N-Nf troso-dl -n- propylani na
Haxaeh loroathan*
Mftrobanzana
Uoptioron*
2-Nftrophanol
2,4-Dia*thylphanol
•anzofc Acid
bi »<2- Ch I oroathoxyMwthan*
2,4-D<chlorophanol
1,2,4-THchlorobanzana
Naphthalana
4-CMoroanUlna
Naxach 1 or obutad i an*
4-Chloro-3-a»thylphanol
2-Mathylnaphthalana
Maxach I oroeyc 1 opantadf ana
2,4,6-TMehlorophanot
2,4,5-Trichlorophanol
2-Chloronaphthalan*
2-NitroanUin*
Dfnathylphthalata
Acanaphthylana
2,6-Dinltrotoluane
3-Nftroanllina
Acanaphthana
2,4-Din!trophanol
4-Nftrcphanol
Dibanzofuran
2,4-Dinitrotoluana
Diathylphthalata
4-Chlorophanyl-phanylathar
Fluorana
4-NitroanU1na
4.6-D1nJtro-2-«athylphanol
N-NftroMdfphanylaaiin*
4-iroacphanyl-phanylather
Naxacti lorobaruant
Pant ach lorophanol
Phananthrana
Anthracana
Oi-n-butylphthalat*
Fluoranthana
Pyrane
•utylbanzylpnthalata
3.3'-Oichlorobanzid<na
8anzo(a)anthracana
Chrysana
bi«(2-£thylahaxy I )phthatate
Di-n-octylphthalata
Banzo(b)f luoranthane
B*nzo( k)f luoranthana
0*nzo(a)pyrana
Indanod ,2,3-cd)pyrana
PibanzCa.tOanthracane
Banzo(g,h(1)perylan*

5*000 U
$8000 U
58000 U
MOW U
58000 U
58000 U
58000 U
58000 U
58000 U
58000 U
58000 U
58000 U
58000 U
58000 U
58000 U
58000 U
280000 U
58000 U
58000 U
58000 U
11000 J
58000 U
58000 U
58000 U
22000 J
58000 U
58000 U
280000 U
58000 U
280000 U
58000 U
58000 U
58000 U
280000 U
220000
280000 U
280000 U
150000
58000 U
58000 U
58000 U
200000
280000 U
280000 U
58000 U
$8000 U
58000 U
280000 U
460000
66000
58000 U
300000
290000
$8000 U
120000 U
58000
54000 J
58000 U
58000 U
26000 J
23000 J
25000 J
8800 J
2400 J
7000 J

57000 U
57000 U
57000 U
57000 U
57000 U
57000 U
57000 U
57000 U
57000 U
$7000 U
57000 0
57000 U
57000 U
57000 U
57000 U
57000 U
270000 U
57000 U
57000 U
57000 U
57000 U
57000 U
57000 U
57000 U
57000 U
57000 U
$7000 U
270000 U
$7000 U
270000 U
57000 U
57000 U
57000 U
270000 U
140000
270000 U
270000 U
83000
57000 U
57000 U
57000 U
130000
270000 U
270000 U
3100 J
57000 U
57000 U
270000 U
320000
43000 J
57000 U
270000
300000
57000 U
110000 U
54000 J
52000 J
57000 U
57000 U
22000 J
4200 J
18000 J
4500 J
57000 U
57000 U

28000 U
28000 U
28000 U
28000 U
28000 U
18000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
130000 U
28000 U
28000 U
28000 U
1300 J
28000 U
28000 U
28000 U
800 J

28000 U
28000 U
130000 U
28000 U
130000 U
28000 U
1200 J
28000 U
130000 U
100000
130000 U
130000 U
60000
28000 U
28000 U
28000 U
95000
130000 U
130000 U
28000 U
28000 U
28000 U
130000 U
220000
35000
210000
28000 U
200000
28000 U
56000 U
42000
44000
28000 U
28000 U
22000 J
4400 J
20000 J
7400 J
2000 J
6100 J

60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
280000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
60000 U
280000 U
60000 U
280000 U
60000 U
60000 U
60000 U
280000 U
35000 J
280000 U
280000 U
1600 J
60000 U
60000 U
60000 U
4100 J

280000 U
280000 U
60000 U
60000 U
60000 U
280000 U
15000 J
23000 J
60000 U
60000 U
25000 J
60000 U
120000 U
58000 J
7000 J
60000 U
60000 U
4600 J
800 J
3900 J
60000 U
60000 U
60000 U

27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
27000 U
130000 U
27000 U
27000 U
27000 U
59000
27000 U
27000 U
27000 U
91000
27000 U
27000 U
130000 U
27000 U
130000 U
27000 U
1400 J
27000 U
130000 U
180000
130000 U
130000 U
130000
27000 U
27000 U
27000 U
170000
130000 U
130000 U
27000 U
27000 U
27000 U
130000 U
320000
190000
27000 U
200000
190000
27000 U
54000 U
34000
39000
27000 U
27000 U
16000 J
15000 J
16000 J
5800 J
1600 J
4900 J



(P«g« 4 of 4)

MOSS-AMERICAN
SEDIMENT
SEN1-VOUTILES

Sanpla No.: MA-SC312-01 W
TR No.: EU822

1-SD313-01 NA-S0314-01 MA-SD315-01 MA- 80316-01
EU823 EU824 EU825 EU826

•aranatar

Wianol
b<a(2-Chloroathyl >athar
2-Chlorephanol
1 ,3-Oichlorobanzana
1.4-Dichlorobanzana
•anzyl alcohol
1,2-Ofchlorobanzana
2-Mathylphanol
b1a(2-Chloroiaopropyl>athar
4-Nathylphanol
N-Nitroao-di-n-propylMina
Maxachloroathana
Nitrobanxana
Uophoront
2-Nitrophanot
2.4-Oinethylphanol
•aruoic Acid
bi «( 2- Ch I oroathoxy )Mathana
2,4-Oichlorophanol
1 ,2,4-Trichlorobanzana
Naphthalana
4-Chloroanilina
Naxachlorobutadi ana
4-Chloro-3-nathylphanol
2-Mathylnaphthalana
Naxach 1 orocyc I opantadi ana
2,4.6-Trfchlorophanol
2,4,5-THchlorophanol
2-Ch loromphtha I ana
2-Nitroanilina
OiMthylphthalata
Acanaphthylana
2,6-Dinitrotoluane
3-N<troanflina
Acanaphthana
2,4-Dlnitrophanol
4-Nitrophanol
Dibanzofuran
2,4-Dfnftrotoluana
Oiathylphthalata
4-Chlorophanyl-phanylathar
Fluorana
4-Nitroanilfna
4 . 6-0 in! tro-2-nethy Iphanol
N-NitroaodiphanylaMina
4-lroBOphanyl-phanylathar
Naxachlorobansana
Pantaehlorophanol
Phananthrana
Anthraeana
Di-n-butylphthalata
Huoranthana
Pyrana
Butylbanzylphthalati
3.3'-0<chlorobanzidina
•anzo(a)anthracana
Chrytana
b1«<2-Ethylahaxyt )phthalata
Di-n-octylphthalata
•anzo( b)f 1 uoranthana
•anzodOfluoranthana
Banzo( a )pyrana
Indanod ,2,3-cd)pyrana
Dibanz(a,h)anthracana
8anxo(g,h, i )parylane

200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
950000 U
200000 U
200000 U
200000 U
350000
200000 U
200000 U
200000 U
340000
200000 U
200000 U
950000 U
200000 U
950000 U
200000 U
200000 U
200000 U
950000 U
800000
950000 U
950000 U
520000
200000 U
200000 U
200000 U
630000
950000 U
950000 U
200000 U
200000 U
200000 U
950000 U
1500000
270000
200000 U
830000
800000
200000 U
400000 U
140000 J
150000 J
200000 U
200000 U
64000 J
12000 J
54000 J
15000 J
200000 U
13000 J

140000 U
140000 U
140000 U
140000 U
140000 U
140000 U
140000 U
140000 U
140000 U
140000 U
140000 U
140000 U
140000 U•̂ iArtfV V

140000 U
140000 U
140000 U
680000 U
140000 U
140000 U
140000 U
210000
140000 U
140000 U
140000 U
200000
140000 U
140000 U
680000 U
140000 U
680000 U
140000 U
140000 U
140000 U
660000 U
460000
680000 U
6BOOOO u
300000
140000 U
140000 U
140000 U
350000
680000 U
680000 U
140000 U
140000 U
140000 U
680000 U
850000
140000
140000 U
470000
470000
140000 U
280000 U
79000 J
87000 J
140000 U
140000 U
33000 J
26000 J
30000 J
8200 J

140000 U
7100 J

170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
170000 U
810000 U
170000 U
170000 U
170000 U
78000 J
60000 J
170000 U
170000 U
170000 U
170000 U
170000 U
810000 U
170000 U
810000 U
170000 U
170000 U
170000 U
810000 U
280000
810000 U
810000 U
180000
170000 U
170000 U
170000 U
220000
810000 U
810000 U
170000 U
170000 U
170000 U
810000 U
520000
85000 J
170000 U
300000
300000
170000 U
340000 U
51000 J
53000 J
170000 U
170000 U
20000 J
5000 4
21000 J
6400 J

170000 U
5600 J

33000 U
33000 U
33000 U
33000 U
53000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U**W1W w

33000 U
33000 U
33000 U
160000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
160000 U
33000 U
160000 U
33000 U
33000 U
33000 U
160000 U
8000 J

160000 U
160000 U
4800 J
33000 U
33000 U
33000 U
7400 J

160000 U
160000 U
33000 U
33000 U
33000 U
160000 U
24000
5500 J
33000 U
23000
220000
33000 U
66000 U
5100 J
6500 J
33000 U
33000 U
4200 J
890 J
3400 U
1700 J
33000 U
1700 J

33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
160000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
33000 U
160000 U
33000 U
160000 U
33000 U
33000 U
33000 U
160000 U
78000
160000 U
160000 U
49000
33000 U
33000 U
33000 U
71000
160000 U
160000 U
33000 U
33000 U
33000 U
160000 U
160000
28000 J
33000 U
140000
130000
33000 U
66000 U
25000 J
26000 J
33000 U
33000 U
11000 J
2600
11000
3400
1100
3000



(Paga 1 of

MOSS-AMERICAN
SEDIMENT
SEMI -VOLATILE*

Saapla Ho.:
TR No.:

Paraaatar
atMnoi
bia(2-Chloroathyl >athar
2-Chlorophanol
1 ,3-D i ch lorobanzana
1 ,4-Dlchlorobanzana
Banzyl alcohol
1,2-Dichlorobanzan*
2-Mathylphanol
bi a(2-Chloroi aopropy I )athar
4-Mathylphanol
N-Nitro»o-di-n-propyla*)tna
Haxachloroathane
Nitrobanzan*
laophorona
2-Nitrophanol
2,4-DiMthylphanol
Banzoic Acid
bi s(2-Ch loroathoxy)Mthane
2,4-Dichlorophanol
1 ,2,4-Trichlorobanzana
Naphtha I an*
4-Chloroanilina
Naxach lorobutadi ana
4-Chloro-3*nathylphanol
2-Methylnaphthalanc
Naxach 1 orocyc I opantadi ana
2.4.6-Trichlorophanol
2,4,5-Trichlorophanol
2 - Ch I oronaph tha I ana
2-Nitroanilina
Dimthylphthalata
Acanaphthylane
2,6-Dinitrotoluane
3-Nitroaniline
Acanaphthane
2,4-Dinitrophanol
4-Nitrophanol
Dibanzofuran
2,4-Dinitrotoluane
Oiathylphthalata
4-Ch lorophanyl -phanylathar
Fluorana
4-Nitroanilina
4,6-Dinttro-2-8»thylphanol
N-Nitroaodiphanylamina
4-Bronophanyl -phanylathar
Haxach lorobanzane
Pantach I orophano I
Phananthrana
Anthracana
Di-n-butylphthalata
Fluor ant han*
Pyrana
Butylbanzylphthalata
3,3'-Dichlorobanzidina
Benzo(a)anthracana
Chryaana
bi«2-Ethylahaxyl)phthalata
Di-n-octylphthalata
Benzo(b)f luoranthane
Banzo(k)f luoranthan*
Benzo(a)pyrana
IndanoO ,2,3-cd)pyrana
Dibanz(a,h)anthracana
Banzo(B,h, i )parylana

MA-SDFB01-01
CUB29

Fiald Blank

330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
1600 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
1600 U
330 U
1600 U
330 U
330 U
330 U
1600 U
330 U
1600 U
1600 U
330 U
330 U
25 J
330 U
330 U
1600 U
1600 U
330 U
330 U
330 U
1600 U
29 J
330 U
26 J
16 J
15 J
330 U
660 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

MA-SDF102-01 MA-SD3014K1 NA-SD302-01 MA-SD303-01
IU830

Fiald Blank

330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
1600 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
1600 U
330 U
1600 U
330 U
330 U
330 U
1600 U
330 U
1600 U
1600 U
330 U
330 U
330 U
330 U
330 U
1600 U
1600 U
330 U
330 U
330 U
1600 U
12 J
330 U
42 J
330 U
330 U
62 J
660 U
330 U
330 U
310 B
330 U
330 U
330 U
330 U
330 U
330 U
330 U

CU811

Cone.
(uB/kfl)

3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
1800 J
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
3000 U
15000 U
3000 U
15000 U
3000 U
3000 U
3000 U
15000 U
160 J

15000 U
15000 U
3000 U
3000 U
3000 U
3000 U
200 J

15000 U
15000 U
3000 U
3000 U
3000 U

•15000 U
360 J
3000 U
3000 U
4000
3800
3000 U
6000 U
1300 J
1900 J
2200 B
74 J

2000 J
250 J

1500 J
1000 J
200 J
780 J

CU812

2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2300 J
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
2600 U
13000 U
2600 U
13000 U
2600 U
140 J
2600 U
13000 U
220 J

13000 U
13000 U
130 J
2600 U
2600 U
2600 U
260 J

13000 U
13000 U
2600 U
2600 U
2600 U
13000 U
3000
690 J
150 B
6700
6400
720 J
5200 U
2300 J
3100
2800 B
90 J

3300
560 J
2800
1400 J
200 J
1100 J

EU813

2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
660 J
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
2700 U
120 J
2700 U
2700 U
13000 U
2700 U
13000 U
2700 U
97 J

2700 U
13000 U
810 J

13000 U
13000 U
380 J
2700 U
2700 U
2700 U
690 J

13000 U
13000 U
2700 U
2700 U
2700 U
13000 U
2900
700 J
53 B

8400
8500
2700 U
5300 U
2400 J
3200
1700 B
2700 U
1700 J
380 J

2100 J
1000 J
180 J
770 J



<Pa9e 2 Of 4)

SEDIMENT
SEMI- VOLATILE*

Sanple He.: N
TR No.:

k-SD304«01 HA-S0305-01 NA-SD306-01 NA-SD306-01FR M
EMU EU815 EUB16 IUB27

Replicate

K-JD307-01
EV817

Parameter

Phenol
bis(2»Chlorotthyl >ether
2-Chlerophenol
1.3*Dtchlerobaniene
1,4-Dichlorobenxene
Benzyl alcohol
1 ,2*0lchlorobonzena
2-Methylphenol
bit(2*Ch lore! eopropy I )ether
4-Nethylphonel
N-N i troeo-di -n-propylMi nt
Hexachloroethane
Nitrobenzene
leophorone
2-Nitrophenol
2,4-Dte»thylphenol
•tnzolc Acid
bi >(2-Oi lorotthoxy)Mthwtt
2,4-Dichlorophenol
1,2,4-TricHorobenzana
Naphthalene
4-Chloroaniline
Hexach lerebutadi em
4-Chloro-3>a»thylphenol
2-Nethy Inaphtha I ant
Hexach lorocyc I opantadi ana
2,4,6-TMchlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2>Nitroanil1ne
Dievthylphthalate
Acanaphthylana
2,6-Dinltrotoluana
3-NitroenHint
Acanaphthana
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diathylphthalata
4-Chlorophenyl-phenylether
Fluorene
4-N1troaniline
4,6-D<nitro-2-e»thylphenol
N-Nitroeodiphenylanine
4-lroMphenyl-phenylethor
Haxach l orobanzana
Pentachlorophenol
Phenanthrene
Anthracana
Di-n-butylphthalate
Fluoranthana
Pyrana
•utylbanzylphthalate
3,3'>DicMorobenzidine
•anzo<a)anthracana
Chrytana
bia(2«Ethylehexyl )phthalatt
Di-n-octylphthalate
•enzo(b}fluorenthene
•enzo(k)fluoranthane
tanze(a>pyrana
Indeno(1,2,3>cd)pyrene
Dibenz(a,h)enthrocene
Benzo(fl,h, i }parylana

28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
104000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
28000 U
4500 J
28000 U
28000 U
104000 U
28000 U
104000 U
28000 U
28000 U
28000 U
104000 U
20000 J
104000 U
104000 U
14000 J
28000 U
28000 U
28000 U
16000 J
104000 U
104000 U
28000 U
28000 U
28000 U
104000 U
44000
4400 J
28000 U
28000 J
29000
28000 U
57000 U
56000
6200 J
470 I

28000 U
3500 J
28000 U
2700 J
28000 U
28000 U
28000 U

880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
370 J
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
880 U
4300 U
880 U
4300 U
880 U
880 U
880 U
4300 U
880 U
4300 U
4300 U
880 U
880 U
880 U
880 U
880 U
4300 U
4300 U
880 U
880 U
880 U
4300 U
280 J
71 J
880 U
750 J
700 J
880 U
1800 U
260 J
390 J
270 B
25 J
340 J
66 J
320 J
180 J
880 U
150 J

30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
30000 U
140000 U
30000 U
30000 U
30000 U
21000 J
30000 U
30000 U
30000 U
51000
30000 U
30000 U
140000 U
30000 U
140000 U
30000 U
30000 U
30000 U
140000 U
170000
140000 U
140000 U
105000
30000 U
30000 U
30000 U
130000
140000 U
140000 U
30000 U
30000 U
30000 U
140000 U
320000
39000
30000 U
210000
200000
30000 U
60000 U
38000
42000
30000 U
30000 U
18000
13000
15000
4600
1400
4000

150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
150000 U
710000 U
150000 U
150000 U
150000 U
29000
150000 U
150000 U
150000 U
72MO
150000 U
150000 U
710000 U
150000 U
710000 U
150000 U
150000 U
150000 U
710000 U
310000
710000 U
710000 U
180000
150000 U
150000 U
150000 U
240000
71 0000 U
710000 U
150000 U
150000 U
150000 U
710000 U
670000
710000 J
150000 U
eVQOOOO

430000
150000 U
300000 U
71000 J
76000 J
150000 U
150000 U
29000 J
5000 J
24000 J
150000 U
150000 U
150000 U

160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
160000 U
750000 U
160000 U
160000 U
160000 U
310000
160000 U
160000 U
160000 U
300000
160000 U
160000 U
750000 U
160000 U
750000 U
160000 U
160000 U
160000 U
750000 U
670000
750000 U
750000 U
450000
160000 U
160000 U
160000 U
560000
750000 U
750000 U
160000 U
160000 U
160000 U
750000 U
1400000
150000
160000 U
690000
750000
160000 U
310000 U
110000 J
110000 J
160000 U
160000 U
36000 J
35000 J
32000 J
160000 U
160000 U
160000 U



SEDIMENT DATA

GLT799/079.50-4
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MOSS-AMERICAN
SURFACE WATER
CONVENTIONAL PARAMETERS

Sample No.: MA-SU001-01 MA-SU002-01 NA-SU003-01 MA-
TR No.:

Parameter

pN (pN units)
Alkalinity
Phenol (ug/l)
BOD
TOC
COD
Sulfate
TSS
TDS

E01

Cone.
(«B/I)

8.39
302
2.0 U
4.1 B
16.4 J
35 J
80
20
432

E02

8.27
317
2.0 U
3.8 B
32.7 J
38 J
74
20
443

E03

8.25
307
2.0 U
2.9 B
16.3 J
38 J
65
24
544

SU004-01 MA-
EM

8.32
310
2.0 U
3.5 B
18.5 J
0.6 U
73
24
412

SU005-01 NA-SU006-01 NA-SW007-01 MA-
EOS

8.27
310
4.3
3.2 B
18.8 J
35 J
79
IB
400

E10

8.12
310
2.0 U
2.9 B
16.6 J
36 J
71
16
530

E09

8.25
332
2.0 U
3.1 B
12.3 J
20 J
109
20
730

SUOOB-01 MA-
E08

8.46
305
2.0 U
2.7 B
12.8 J
21 J
77
60
448

SU009-01
E06

8.22
310
2.0 U
3.3 B
17.2 J
38 J
80
16
432

NA-SUFB10-01
E07

Field Blank

6.12
-7.5
2.0 U
2.0 B
1.0 U
1.6 B
5.0 U
0.0 U
0.0 U



(Page 1 of 2)

MOSS-AMERICAN
SURFACE MATER
INORGANICS

Saaple ID: 1
TR No.:

Parameter

AluMlnuM
AntiMony
Arsenic
•arlwi
Beryl HUN
CwtaiiM
Calcium
ChroMiUM
Cobalt
Copper
Iron
lead
Nagnnlu»
Manganese
Mercury
Nickel
PotassliM
SelenitM
Silver
Sodlwi
ThalliiM
VanadiuM
Zinc
Cyanide

M-SW001-01
MEU480

Filtered

Cone.
(ug/t)

54.4 U
35.5 U

5 U
54.8 J
1.8 U
3.1 U

102000
8.7 U
13.4 U
14.1 I
1231
2 U

43100
90.4
0.2 U
34.S U
3160 J

4 U
5.5 U

48100
30

7.4 U
10.7 J

NA-SU001-01 K
NEU765

Unfiltered

141 J
S4.1 I)

5 U
59.7 J
1.8 U
3.1 U'

107000
8.7 U
13.4 U
20.8 •
636 J
2 U

45300
106
0.2 U
34.5 U
3260 J

4 U
5.5 U

50400
30

7.4 U
16.6 J
100

IA-SU002-01
MEU481

Filtered

54.4 0
35.5 0

5 0
56.6 J
1.80
3.1 0

104000
8.70
13.4 II
9.2 •
118 R
20

44000
95.1
0.20
34.5 0
3010 J
4 0

5.5 0
49000

3 0
7.4 0
10.5 0

MA-SU002-01 1
MEU766

Onflltered

192 J
35.5 0

5 0
61.5 J
1.80
3.1 0

108000
8.70
13.4 0
14.1 B
715 J
20

45700
111
0.20
34.50
3120 J
4 0

5.50
51200

30
7.4 0
15.7 J
100

IA-SU003-01
MEW482

Filtered

54.1 0
35.5 0

5 0
59.4 J
1.80
3.1 0

102000
8.70
13.4 0
15.8 B
253 B
2 0

42900
124
0.2 0
34.5 0
2860 J

4 0
5.5 0

27200
3 0

7.4 0
20.9

NA-SU003-01 »
HEW/67

Onflltered

218
35.5 0

5 0
62.9 J
1.80
3.1 0

107000
8.70
13.4 0
19.9 B
891 J
20

45100
129
0.2 0
34.5 0
3430 J
4 0

5.5 0
28300

30
7.4 0
18.9 J
100

IA-SU004-01
NEU483

Filtered

54.1 0
35.5 0
50

57.6 J
1.80
3.1 0

105000
8.7 0
13.4 0
5.8 B
244 B
2 0

44200
110
0.2 U
31.5 0
3270 J

4 U
5.50

24000
3 U

7.4 0
10.5 0

MA-SU004-01 1
MEW768

Unfiltered

247 U
35.5 0

5 J
59.60
1.80
3.1

103000 0
8.70
13.4 B

5 J
952 U
2

43100
116 U
0.20
34.5 t
36900
40

5.5
2340011

30
7.4 J
14.20
10

M-SW005-01
MEU484

Filtered

54.1 0
35.5 0
50

60.6 J
1.80
3.1 0

108000
8.70
13.4 0
4.70
194 B
20

45400
94.4
0.20
34.5 0
2960 J
4 0

5.50
23100

30
7.4 0
10.5 0

NA-SU005-01
NEV785

Unfiltered

208
35.5 0

5 0
63.9 J
1.80
3.1 0

108000
8.70
13.4 0

5 B
843 J
20

45600
104
0.20
34.5 U
3240 J
40

5.50
23100

30
7.4 0
13.4 J
100



(Pag* 2 of 2)

MOSS-AMERICAN
SURFACE WATER
INORGANICS

Sa*rfe ID: M
TR No.:

Parameter

AliMtnuM
Antiiaony
Arsenic
BariuM
Beryl Hut
Cadalua
CalciiM
ChroMiua
Cobalt
Copper
Iron
Lead
NagnnilM
M^MMAMAMMpvanganeve
Mercury
Nickel
Potattiua
Seleniia)
Silver
Sodlua
Thai HIM
VanadlM
Zinc
Cyanide

A-SU005-01FR 1
NEW485

Replicate
Filtered

54.1 U
35.5 U

5 U
60.3 J
1.8 U
3.1 U

108000
8.7 U
13.4 U
5.8 B
219 B
2U

45300
93.7
0.2 U
34.5 U
3100 J

4 U
5.5 U

23200
3U

7.4 U
10.5 U

M-SU005-01FR 1
MEW786

Replicate
Unfit tered

224
35.5 U

5 U
64 J
1.8 U
3.1 U

109000
8.7 U
13.4 U
8.3 B
881 J
2U

45500
104
0.2 U
34.5 U
3380 J

4 U
5.5 U

22900
3 U

7.4 U
13.9 J
10 U

IA-SW006-01
NEU487

Filtered

73.6 J
35.5 U

5 U
60.8 J
1.8 U
3.1 U

106000
8.7 U
13.4 U
8.3 B
632
2U

44700
99.7
0.2 U
34.5 U
3100 J

4 U
5.5 U

20100
3U

7.4 U
20

NA-SU006-01 P
MEU788

Unfiltered

192 J
35.5 U

5 U
66.1 J
1.8 U
3.1 U

115000
8.7 U
13.4 U
4.7U
819 J
2 U

48300
104
0.2 U
34.5 U
3140 J

4 U
5.5 U

21400
3U

7.4 U
12.6 J
10 U

M-SU007-01
NEIK86

Filtered

55.4 J
35.5 U

5 U
95.9 J
1.8 U
3.1 U

135000
8.7 U
13.4 U
15.7 B
465
20

43500
53.5
0.2 U
34.5 U
4580 J

4 U
5.5 U

62900
3U

7.4 U
46.9

NA-SU007-01 1
MEU787

Unfiltered

170 J
35.5 U

5 U
96.6 J
1.8 U
3.1 U

134000
8.7 U
13.4 U
10.7 B
774 J
2 U

43500
52.8
0.2 U
34.5 U
4210 t

4 U
5.5 U

63100
3 U

7.4 U
40.3
10 U

IA-SU008-01
NEU489

Filtered

54.1 U
35.5 U

5U
41.1 J
1.8 U
3.1 U

v5900
8.7 U
13.4 U
12.5 B
205 B
2U

42900
112
0.2 U
34.5 U
1520 J
4 U

5.5 U
7010
3U

7.4 U
12.5 J

MA-SUOOB-01
MEU790

Unfiltered

222
35.5 U

5 U
44.6 J
1.8 U
3.1 U

101000
8.7 U
13.4 U
4.7 U
959 J
2U

44600
185
0.2 U
34.511
1490 U
4U

5.5 U
7280
3U

7.4 U
95.9
10 U

NA-SWFB10-01
NEW488

Field Blank
Filtered

54.1 U
35.5 U

5U
13.1 U
1.8 U
3.1 U
129 U
8.7 U
13.4 U
4.7 U
51.7 J

2U
160 U
3.4 U
0.2 U
34.5 U
1490 U
4 U

5.5 U
102 U
3U

7.4 U
10.5 U

MA-SUFB10-01
MEW789

Field Blank
Unfiltered

54.1 U
35.5 U

5 U
13.1 U
1.8 U
3.1 U
129 U
8.7 U
13.4 U
4.7 U
41.3 J

2U
160 U
3.4 U
0.2 U
34.5 U
1490 U
4 U

5.5 U
102 U
3 U

7.4 U
10.5 U
10 U



(Page 1 of 2)

MOSS-AMERICAN
SURFACE WATER
VOIATIIES

Sanple ID:
TR No.:

Parameter

Chlorawthane
BroMMethane
vinyl chloride
Chloroethane
Methyl ene chloride
Acetone
Carbon dltulfldt
1.1-Dlchloroethene
1.1-Dlehloroethane
1.2-Dlchloroethene (total)
Chlorofom
1.2-Oichloroethane
2-Butanone
1,1,1-THchloroethane
Carbon tetrachlorlde
Vinyl acetate
BroModlchlorom thane
1,2-Dlchloropropem
ci«-1,3-0ichloroproptne
Trichloroethene
D I taroMoch 1 or oMetltene
1 , 1 ,2- Tr Ichloroethane
Benzene
tram-1,3-0ichloropropene
BroBjofom
4 -Methyl -2-pentanone
2-NeKanone
Tetrach loroethene
1.1.2.2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Xytene (total)

MA-SW001-01
ES612

Cone.
(ug/l)

10 U
10 U
10 U
10 U
1 J

10 U
S U
5 U
5 U
5 U
5 U
5 U

10 U
5 U
5 U

10 U
S U
5 U
5 U
5 U
5 U
S U
S U
5 U
S U

W AIU
10 U
5 U
S U
5 U
S U
S U
5 U
5 U

NA-SU002-01
ES613

10 U
10 U
10 U
10 U
5 U

10 U
U
U
u
u
u
u

1 U
u
u

10 U
S U
S U
5U
5 U
5 U
5 U
S U
S U
5 U

10 U
10 U
5 U
5 U
5 U
S U
5 U
S U
5 U

MA-SU003-01
ES6U

1(
1(
U
1C
i

11

1

1

i
li
11
i
i
i
i
i
i
i

.

1 U
IU
IU
IU
> u
1 U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

I B
)0
> u
i U
\ u
! U
> u
\ u
i U
5 U

NA-SUOM-01
ES615

10 U
10 U
10 U
10 U
5 U

10 U
S U
5 U
5 U
5 U
5 U
5 U

10 U
5 U
S U

10 U
5 U
5 U
S U
5 U
S U
5 U
5 U
5 U
5 U

10 U
10 U
5 U
5 U
5 U
S U
5 U
5 U
5 U

NA-SV005-01
ES616

10 U
10 U
10 U
10 U
5 U

10 U
5 U
S U
5 U
5 U
S U
S U

10 U
5 U
S U

10 U
5 U
S U
5 U
S U
S U
5 U
5 U
5 U
S U

10 U
10 U
5 U
5 U
S U
5 U
5 U
5 U
5 U

NA-SU005-01FR
ES617

Replicate

10 U
10 U
10 U
10 U
S U

10 U
S U
S U
5 U
5 U
S U
S U

10 U
S U
S U

10 U
5 U
5 U
S U
5 U
5 U
S U
S U
$ »U
S U

M ilV
10 U
S U
S U
5 U
S U
S U
5 U
5 U

M-SU006-0
ES611

11
11
U
U
i

11

1

1

1
1

1
>

JU
)U
> u
IU
S U
IU

U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

MA-SU007-0
ES62

11
11
11
H
i

11

1

1

1
1

1
1

) U
) U
J U
)U
» u
> u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

S U
5 U



MOSS-AMERICAN
SURFACE WATER
VOUTUES

SMpU ID:
TR Ho.t

NA-SU006-01
ES618

NA-SUFM10-01
ES620

Field Blank

Parameter

ChloroMcthane
BroMaB thane
Vinyl chloride
Chloroethane
Methytemr chloride
Acetone
Carbon dlMitfldt
1,1-OtcMoroetlMnt
1,1-Dlchloroethane
1,2-Dlchloroothene (total)
Chlorofom
1,2-DtcMoroe thane
2-tutanone
1,1,1-THcMorotthane
Carbon tetrachlorlde
Vinyl acetate
anttUOl Clll OfOaWMIHm

1,2-OlcMoroproparw
ela-1 ,J-DlcMoropropene
TrlchloroatlMna
9iaM*QHOCMlOf0M>tlMn«l
1,1.2-TrlcklorottlMnt

tram-1,l-0ldiloropropana
tranofoni
4-Mtthyl -2-pcntanont
2>M«iianona
TttracMloroethana
1,1.2,2-TotracAloroethana
Toluene
Oilorobenztne
Ethylbenzene
Styrene
Xylona (total)

10 U
10 U
10 U
10 U
5U

10 U
U
U
U
U
U
U

1 U
U
U

1 U
U
U
U
U
U
U
U
U
U

1 U
1 U

II
U
U
U
U
U
U

10 U
10 U
10 U
10 U
5 U

10 U
5 U
S U
5 U
9 U

18 •
S U

10 U
U
U

1 U
U
U
U
U
U
U
U
U
U

1 U
1 U

U
U
U
U
U

5 U
5 U

(Page 2 of 2)
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MOSS-AMERICAN
SURFACE MATER
SEMI -VOLATILE*

Sanple No.: Ml
TR No.:

Parameter

Phenol
bia(2-Chloroethyl >ether
2-Chlorophenol
1,3-Oichlorofaenzene
1,4-Dlchlorobanzene
Nnzyl alcohol
1 ,2-Dich lorobenzene
2-Methylphenol
bi«C2-Chloroiaopropyl)ether
4-Methylphenol
ll-Nftroeo-di-i>-propyla»ine
Nexachloroethane
Nitrobenzene
leophorone
2-Nitrophenol
2,4-Die«thylphenol
Benzole Acid
bi «(2-Ch loroethoxy)*ethane
2,4-Dichloropnenol
1 , 2 , 4 • T r i eh 1 orobenzene
Naphthalene
4-Chloroanilfne
Hexach 1 or otautad i ene
4*Chloro-3-nethylphenol
2-Methy Inaph tha 1 ene
Hexach 1 orocyc 1 opentadi ene
2,4,6-Trichlorophenol
2.4.5-Trichlorophenol
2-Chloronaphthalene
2-Hitroaniline
Diavthylphthalate
Acenaphthylene
2,6-Dinitrototuene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-NitrophenoL
Oibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Ch loropheny I •phenylether
Fluorene
4-NitroaniHne
4,6-Dinitro-2-«ethylphenol
N-Nitroaodiphenylamfne
4-BroBophenyl-phenylether
Hexach I orobenzene
Pentach I oropheno I
Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
S.S'-Dichlorobenzidine
Mnzo( a ) anthracene
Chrytene
bia(2-Ethylehexyl)phthalate
Di-n-octytphthalate
Benzo(b)f luoranthene
Benzo( k ) f 1 uoranthene
Benzo(a)pyrene
IndenoO ,2,3-cd)pyrene
0 i benz ( a , h )anth racene
•enzo( g , h , i )pery I ene

I-SU001-01 MA-SU002-01 MA
ES612

Cone.
(ug/O

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
SO U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
50 U
10 U
20 U
10 U
10 U
34 B
10 U
10 U
10 U
10 U
10 U
10 U
10 U

ES613

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
50 U
10 U
10 U
4 J
10 U
50 U
10 U
20 U
10 U
10 U
150 B
10 U
10 U
10 U
10 U
10 U
10 U
10 U

•SU003-01 NA-SU004-01 NA-CU005-01
ES614

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
50 U
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

ES615

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 Usou
10 U
50 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
50 U
10 U
20 U
10 U
10 U
6 B
10 U
10 U
10 U
10 U
10 U
10 U
10 U

ES616

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
50 U
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U



(Paga 2 of 2)

MOSS-AMERICAN
SURFACE HATER
SENI-VOLATILES

Saapla No.: N
TR No.:

A-SU005-01FR NA-SU006-01 NA-SU007-01 MA-SUOOB-01
ES617

Raplicata
ES619 ES621 ES618

NA-SWFB10-01
ES620

Fiald Blank

Paraawtar

Phanol
bfa(2-Chloroathyl)athar
2-Chlorophanol
1 ,3-01 chlorobanzana
1 ,4-0 tchlorobanzana
Banzyl alcohol
1 ,2-Dichlorobanzana
2-Mathylphanol
b1a(2-Chloroiaopropyl)athar
4-Mathylphanol
N-N < troao-dl -n-propy laaii na
Haxach loroathana
Nitrobanzana
Isophorona
2-Nitrophanol
2,4-OiMthylphanol
Banzoic Acid
bia(2-Chloroathoxy)Mathar*
2,4-Dichlorophanol
1 ,2,4-Trichlorobanzana
Naphthalana
4-Chloroanilina
Haxach 1 orobut ad i ana
4-Chloro-3-Mthylphanol
2-Mathylnaphthalana
Naxach lorocyc lopantadiana
2,4,6-Trichlorophanol
2,4,5-Trichlorophanol
2-Ch I oronaphtha I ana
2-Nitroanilina
Dtaathylphthalata
Acanaphthylana
2, 6-D i ni trotol uana
3-Nitroanilina
Acanaphthana
2,4-Dinitrophanol
4-Nitrophanol
Dibanzofuran
2,4-Dinitrotoluena
Diathylphthalata
4-Chlorophanyl-phanylathar
Fluorana
4-Nitraanilina
4,6-Dinttro-2-Mthylphanol
N-Ni treaodi phanylMi na
4-Broanphanyl -pnanylathar
Haxachlorobanzana
Pantachlorophanol
Phananthrana
Anthracana
Oi -n-butylphthalata
Fluoranthana
Pyrana
Butylbanzylphthalata
3,3'-Dichlorobanzidina
Banzo(a )anth racana
Chryaana
bia(2-Ethylahaxyl)phthalata
Di-n-octylphthalata
Banzo(b)f luoranthana
Banzo(k)fluoranthana
Banzo(a)pyrana
Indanod ,2,3-cd)pyrana
Dibanz(a,h)anthracana
Banzo(g , h , f >pary I ana

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
so u
10 U
10 u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 Uso u
10 Uso uso u
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
50 U
10 U
10 U
2 J
10 Usou
10 U
20 U
10 U
10 U
96 B
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
so u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 Uso u
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
10 Usou
10 U
10 Uso u
10 U
10 U
10 U
10 U
50 U
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U11
10 U
10 U
10 U
2 J
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U11so u
50 U
6 J
10 U
10 U
10 U
5 J
50 U
10 Usou
10 U
10 U
50 U
2 J
10 U
10 U
10 U
50 U
10 U
20 U
10 U
10 U
2 B
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 Usou
10 Usou
10 U
10 U
50 U
10 U
10 U
10 U
10 U
50 U
10 U
20 U
10 U
10 U
1 B
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
10 Usou
10 U
10 U
50 U
10 U
10 U
10 U
10 Uso u
10 U
20 U
10 U
10 U
2 B
10 U
10 U
10 U
10 U
10 U
10 U
10 U



SURFACE WATER DATA

GLT799/079.50-3



(Page 2 of 3)

MOSS-AMERICAN
GROUNDIMTER
CONVENTIONAL PARAMET

Parai

Sample No.:
TR No.:

wter

Alkalinity
Phenol (ug/t)
MO
TOC
COO
Sulfate
TSS
TOS

NA-MUFB05-01
E229

Field Blank

-50
2.6 •

2 U
1 U
5 U
3D
O U
O U

HA-NM5S-01
E230

365
5
2

90
25.3

64
12020

599

MA-NUFB06-01
E250RE

Field Blank

J -40
B
U
J
J

MA-MIFB06-01
E250

Field Blank

-36
2
2
1
5

3.6
0
0

• 1

U
U
J
u
J
u
u

NA-MU06S-01
E231

321 J
2 U

11 J
19 J

8.77 J
78

204
490

NA-NU07I-01
E241

178
2 U
20

86 J
104.8 J

55
89270

262

NA-NN07S-01
E238

550 t
44
16 J
23 J
78 J
3U

1402
714

NA-MI07S-01FR
E239

Replicate

516
44
9 J

22 J
74.8 J
3.2 B
922
698

M-NUOBI-01
E242

110
20
3 J

22 i
22.2

41 J
1370
188



(Peg* 3 of 3)

MOSS-AMERICAN
GROUNDUATER
CONVENTIONAL PARAMET

SM?U No.! NA-MM08S-01 MA-MU09I-01 NA-NU09S-01 NA-NU11I-01 MA-MU11S-01 HA-MI12S-01 NA-MU14I-01 NA-MI20S-01
TR No.: E248 6237 E232 E240 E246 E234 1243 E245

Parwieter

Alkalinity
Phenol (ug/l)
MO
TOC
COO
Sulfate
TSS
IDS

620
510

R
196

170
819

182 J
20
20
20 J

25.3 J
39
774
264

440 J
5 •
20

334 J
57.8 J
80

19740
663

590
20
20
29 J

64.5 i
113

12605
543

660
2 0
2 0
8 J

67.1
47 J

6355
753

430 J
20
4 J
31 J

55.2 J
64

1036
621

354
20
20
67 J

63.5
72 J

2014
492

320
20

2.6 J
11 J
137
36 i

5360
1369

.f



(Page 6 of 6)

MOSS-AMERICAN
CROUWMMTER
INORGANICS

Sample ID: M
TR NO.:

CamMents:

Parameter (ug/l)

Aluminum
Antimony
Arsenic
Barium
BeryltlUM
Cadmium
Calciua
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
SelenlUM
Silver
Sodiua
Thai HUM
VanadliM
Zinc
Cyanide

A-NU040-01FR N
NEU467

riltered
Replicate

3331
29 U
2.3 J

71.7 J
1 U
5 U

24500
6UJ
60
1*1
362
2 UJ

18400
33.3 »
0.2 U
8UJ

1890 J
R

4 U
28400

2 UJ
5 UJ

12.71

A-NU04D-01FR
NEW468

Unftltered
Replicate

1940 J
29 U
3 J

74.2 J
1 U
5 U

85400
25.4 J

7 J
15.5 B
3350
2.4 I

44400
264 J
0.2 U
8.8 B
2210 J

R
4 U

26500
2 UJ
6 J

20.88
10 U

MA-MUFB05-01
MET967

Filtered
Field Blank

35 UJ
29U
2 UJ

2.5 J
1 U
5 U

1060 J
6U
60

6.9 B
56U
3.8 J
70 U
7U

0.2 U
10.3 J
126 U

R
4 U

2000 U
2.4 B
5 U
9 J

MA-MUFB05-01
NET96B

Unflltered
Field Blank

51.2 J
29U
2 UJ

10.3 J
1 U
5 U

680 J
60
60
6U

74.2 B
3 J
70 U
70

0.2 U
15 J
126 U

R
4U

20000
2.3 B
5 U

4.8 J
10 U

NA-NUFB06-01
MET969

Filtered
Field Blank

66.9 J
29 UJ
1 UJ
3U
1 U
5 UJ

697 J
5 U
SU
5 U

55.8 B
6.8 J
162 J
50

0.2 U
9U

151 U
R

40
2490 J
20
4 U

18.3 J

MA-MUFB06-01
NET970

Unflltered
Field Blank

42.4 J
29 UJ
1 UJ

3.9 J
1 U
5UJ

481 J
50
5U
50

30.48
2.4 J
104 J
5U

0.2 U
9U

151 U
R

4U
1520 U
20
4U

10.5 J
10 U



(Cage 1 of S)

MOSS-AMERICAN
GROONDUATER
CONVENTIONAL PARAMETERS

Swpl* No.: NA-NMMO-01 NA-NU01S-01 NA-NU02S-01 NA-NU03I-01 NA-NM3S-01 HA-MMtD-01 NA-MJ04D-01FR PM-MJ04I-01 W-MJMS-01
TR No.: E224 E249 E226 E228 1-227 E235 E236 E233 E244

Repllcatt

Cone*
ParaMter (wg/l)

Alkalinity 154 183 85 330 146 J 145 J 52 J 520
Phtnot (08/1) 2 U 2 U 2 U 2 U 38 2 U 2 U 2 U 146
•00 2 U 20 20 2 J 20 2 U 20 53 J
TOC 186 J 210 J 55 J 213 J 17 J 16 J 52 J 15 J
COD 39.7 J 83.6 J 35.1 J 43.9 J 54.2 J 11.4 J 24.3 J 656
Sulfata 105 J 88 100 J 86 32 30 10 8 78J
TSS 29420 11940 3945 6800 1796 1070 1252 9800
TDS 435 441 278 7480 217 2150 756 807

c



3 of 3)

MOSS-AMERICAN
GROUMDMATER
VOIATIIES

Seaple 10 t
TR Mo.:

Cements:

Parameter (ug/l)

Chloronethane
BroMMthane
Vinyl chloride
CM oroe thane
Nethylene chloride
Acetone
Carbon dlwtf Ide
1 , 1 -D Ichloroethene
1,1-Dtchloroethane
1,2-D Ichloroethene (total)
Chlorofom
1.2-Olehloroethane
2-Butanone
1,1.1-THehloroetMne
Carbon tetrachlorlde
Vinyl acetate
BroModlchloraMtham
1 ,2-Olchloropropane
cl t- 1 ,3-Dlchloropropene
Trichloroethene
DlbroMoehloronethane
1.1,2-rrlchtoroethane
Benzene
trans- 1 ,3-Oiehloropropene
Imofonn
4 -Methyl -2-pentanone
2-Henanone
Tetrachloroethene
1 , 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Xylene (total)

(M-NW11I-01
EWB93

10 U
10 U
10 U
10 U
4 B

10 U
U
U
U
U
U
U

1 U
U
U

1 U
U
U
U
U
U
U
U

5 U
50

10 U
10 U

U
U
U
U
U
U
U

MA-MU11S-01
EUB92

100
10 0
100
10 0
5 U

10 0
0
0
U
0
0
U

1 0
0
0

1 0
0
U
U
U
U
U
U
0
U

1 U
1 U

U
U
U
U

5 U
5 U
5 U

MA-MH2S-01
EU894

It
U
1C
1C

4
1C
i

1

1

1
1

i

1 U
1 U
IU
1 U
> B
1 U
> U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

S U

NA-MU13S-01
EUB95

10 U
10 U
10 U
10 U
5 B

100
5 U
5 0
5 U
5 0
5 0
5 0

100
5 0
5 0

100
5 U
5 0
5 0
5 0
5 U
5 0
5 0
5 0
5 0

100
100
50
5 0
5 U
50
S U
5 U
5 U

MA-MW14S-01
EW8M

1C
1C
11
1C
!

11

1

1

1
1

>

IU
IU
1 U
IU
t U
IU

U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

MA-MU20S-01
EW90C

11
1C
1C
1C

1
11

1

1

1
1

1
1

IU
1 U
1 U
IU
[ U
IU

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

EWB97
Field Blank

10 U
10 U
10 U
10 U
5 0

10 U
U
U
U
U
i
U

1 U
U
U

1 U
U
U
U
U
U
U
U

5 U
10 U
10 U

U
U
U
U
U
U
U

••ft .laUKaMlBl* A4^nmtrfjuir v i
MM

Field Blank

10 U
10 U
10 U
10 U
5 0

100
50
50
5 0
50

15 J
5 0

10 U
50
5 0

10 U
50
S U
$ »

U
S U
S U
S U
S U
S U
SU

10 U
10 U
$ •1U
S U
8 J
SU
4 J
S U
S J



(Pag* 1 of 6)

NOSS-ANERICAN
GROUNOUMER
INORGANICS

SAMPLE DATES: 7/11/88 to 7/13/88

Saeple 10: NA-NU01D-01 NA-NU010-01 MA-MU01S-01 NA-NMQ1S-01 NA-MU02S-01 1
TR No.:

Caeawita:
NEW4SS

Filtered
NEW456

Unfiltercd
NEU453

Filtered
NEW454

Unfit tered
NEW457

Filtered

IA-MM2S-01 NA-NU03S-01 NA-MJ03S-01 NA-MU03I-01
NEIK58

Unfiltered
NEU459

Filtered
NEU460

Unfiltered
MEU461

Filtered

Parameter (ug/()

AlUMlfM
Antf aiony
Arsenic
Oariw
Beryl lit*
CadM«ai
Calciua
Chraaiui
Cobalt
Copper
Iron
Laad
Magnealui
Menoeneao
Mercury
Nlckal
Potmlua
SalanlUB
Sllvar
Sodlua
Thai HIM
Vanadlui
Zinc
Cyanide

55.8 §
29 U

4.8 J
120 J

1 U
5 U

54500
61)
6U
6U

69.6 •
2.3 I

32500
139
0.2 U

16.8
2460

4
45100

2.3
6.3
6.2

211000 J
145 U

2UJ
1560
7.2 J
25 U

2840000
383
175 J
482

317000
10 UJ

1280000
10500

0.3
397

38400 •
R

200
44200

20 UJ
484

1050
10 U

134 •
29U
2 U

52.1 J
1 U
5 U

94900
6 UJ
6 U

16.8 •
156

2UJ
76500

102 J
0.2 U

8UJ
5960

R
4 U

97100
20 UJ
5 UJ

6.4 •

276 J
29U

2.8 J
51.1 •

1 U
5 U

100000
6UJ
6U

208
395

2UJ
81500

110 J
1.2 U

10.4 8
5820

R
4 0

98000
20 UJ
5 UJ

21.1 •
NA

2620 J
29U
2 UJ

137 J
1 U
5 U

102000
6U
6U
6U

4810
2UJ

41700
298
0.2 U

11.2 8
2590 J

R
4 U

40700
2.8 •

5 U
62.8 •

84200 J
145 U

29.2 J
821 J

5 U
25 U

1270000
198
86 J

209
134000

66.5 J
540000

4810
0.2 U
164

17100

20
41600

2.9
207
670

10 U

974 J
29U
2 UJ

220
1 U
50

138000
6U
6U
60

1660
2UJ

62400
309
0.2 U

8U
3020 J

t
4 U

18000
2.5 8

su
29.78

30900 J
145 U

10.6 J
528 J

5 U
25 U

1260000
78.2
44.6 J
78.88

61400
30.7 J

519000
4750
0.2 U
44 8

8640 J
R

20 U
48100

20J
89.1 J
398

10 U

2160 J
29U
3 J

45.1 J
1 U
5 U

25000
7.8 J

60
14.78
2640

2UJ
10100
74.9
0.2 U

88
1850 J

R
4 0

56500
2UJ

6.9 J
24 8



(Page 2 of 6)

MOSS-AMERICAN
GROUNDUATER
INORGANICS

Swple 10; 1
TR No. i

Contents:

M-NU03I-01 MA
NEV462

Unflltered

-NMHO-01 NA-MU04D-01
MEIK6S HEIM66

Filtered Unftltered

MA-MU04I-01 NA-NU04I-01
MEU463 MEM64

Filtered Unflltered

MA-MU04S-01 NA-MJ04S-01 MA-MUOSS-01
NET975 MET976 NEW469

Filtered Unflltered Filtered

NA-MU05S-01
NEU470

Unflltered

•araawter (ug/l)

Aluainua
* — fc l̂ MMM.AntiMony
Arsenic
Barlua
•erylllua
CadMlu*
Caleiua
Chroaiua
Cobalt
Copper
Iron
LMd
Magnet fun
Manganese
Mercury
Nldtel
POtaSSlUM
SeleniiM
Silver
SodiiM
Thai lit*
VMWdiUM
Zinc
Cyanide

16200 J
29U

10.6 J
156 J

1 U
5 U

297000
59.1
16.5 J
45.8 I

23800
10.68

133000
916
0.2 U

41.78
5210

R
4 U

55000
2IM

39.5 J
88.7

10 U

308 8
29U

2.3 J
54.3 J

1 U
5 U

25500
6UJ
6U

14.4 8
315

2 UJ
18300
41.7 J
0.2 U

8UJ
2400 J

R
4 U

27300
2UJ
5 UJ

3.1 8

7090 J
29U

5.4 J
130 J

1 U
5 U

234000
49 J

6.3 J
30 8

11300
10.5 8

109000
814 J
0.2 U
288

4290 J
II

4 U
28000

3.6 J
17.4 J
81.6 J

10 U

2228
29U

2.4 J
124 J

1 U
5 U

51100
6U
6U
6U

305 8
2UJ

26700
31.7
0.2 U

25.68
5100

R
4 U

71000
2UJ
5 U
3 8

10900
29

11.7
226

1
5

271000
72.2
10.1
28.3

17300
11.2

121000
809
0.2

66.6
5780

4
71600

2
27.8

72
10

J
U
J

U
U

J
8

8

U
8

R
U

UJ
J

U

572 J
2911

7.8 J
150 J

1 U
5 U

80100
61!
6U
88

710
7.78

38400
101
0.2 U

BU
6260

t
4 U

75800

50600 J
145 U

11.3 J
801 J

5 U
25U

2260000
119
54 J

156
106000

56 J
786000

7410
0.2 U
104 J

15300 J
II

20U
81700

2 UJ 2 UJ
5 U

7.38
136 J
641

10 U



(Page 3 of 6)

MOSS-AMERICAN
GftOUMHMTER
INORGANICS

Saepl* IDS MA-MMMS-01 NA-NM6S-01 MA-MU07S-01 NA-MU07S-01 NA-MM7S-01FR NA-HM7S-01FR NA-NU07I-01 NA-NM7I-01 NA-MUOSI-01
TR No.:

CoMwnt*:
MEW471

Filtered
NEU472

Unfiltered
NEIK73

Filtered
MEM74

Unfiltered
NEIK75

Filtered
Repl icate

NEU476
Unfiltered

NEW477
Filtered

NEV478
Unfiltered

NET951
Filtered

Parameter (ug/l)

Atari nua
Antlmny
Areenic
Bariua
•erylllua
Cadriua
Calclua
Chroiriua
Coteit
Copper
Iron
Lead
MognMlui
Manganese
Mercury
Nickel
Potaeattai
Selenltn
Silver
Sodlw
Theltlw
Vanerflua
Zinc
Cyanide

1221
290
20J

96. J
U
U

91300
U
U

6. 0
2400

2UJ
37000

148
0.2 U

8U
1770 4

R
4 U

14400
2UJ
5U

11.8 0

5250 J
29 U

2.4 J
140 J

1 U
5 U .

147000
62.1

60
16.5 0
8690
12.5 0

61700
357
0.2 U

44.90
3270 J

R
4 U

12500
2IU

12.7 J
109
10 U

341 J
29 U
2 U

290 J
1 U
5 U

128000
6UJ
6U

11.1 0
3210

2U
41400

860 J
0.2 U

11.1 8
3860 J

R
4 U

74100
2UJ
5 UJ

13.5 0

28800 J
290
9 J

495 J
1.2 0

5 U
444000

72.5 J
27.9 J
108

50900
28.2

187000
2210 J
0.2 U
81 J

9430
R

411
74500

20 U
68.3 J
366 J

10 U

361 J
29U
2 0

294 J
1 U
5 0

126000
6UJ
60

9.88
2530

20
41200

843 J
0.2 U

12.78
3990 J

R
4 0

75200
2UJ
5UJ

15.38

46100 J
29U

21.4
607 J
1.1 8

5 U
644000

100 J
45.8 J
161

76300
55.9

281000
3070 J
0.2 U
130 J

13000
R

4 U
75000

200
106 J
531 J

10 U

742 J
29U

6.6 J
75.3 J

1 U
50

36200
6IU
60

10.5 0
920
5.90

27500
41.3 J
0.2 U

8UJ
2100 J

R
4 0

26100
2UJ

5.1 J
8.78

174000 J
392 J

2IM
2170 J
12.7 J

SOU
8240000

387 J
197 J
560

394000
2IU

3o9^ *̂̂ 9
30100 J

0.3
433 J

27400 J
R

40 U
35600 J

20 U
434 J

1830 J
10 U

1270 J
29U

2.6 J
40.3 J

1 U
5 U

21600
6UJ
60

37.30
1240

2UJ
11000
68.2 J
0.2 U

8UJ
1580 J

R
4 U

29000
2UJ
5UJ

18.60

c



(Page 4 of 6)

MOSS-AMERICAN
GROUNDWATER
INORGANICS

Sample ID: 1
TR No.:

CoMaentB:

M-MJ08I-01
NET952

Unfiltered

faVNMMS-rr HA-MU09S-01
101

Unfiltered
Free Product

HET953
Filtered

MA-MW09S-01 NA-MU09I-01 1
HET954

Unflttered
MET971

Filtered

IA-MJ09I-01 N
NET972

Unfiltered

A-NU11I-01 NJMM11I-01 NA-MI11S-01
NET959

Filtered
FCT960

Unfiltered
FCT957

Filtered

Parameter (ug/l)

Alualnua
Ant feuny
Arsenic
Barluaj
Beryl llua
CatMua
Calclui
dtroaiiuM
Cobalt
Copper
Iron
Lead
Nafjnealua
Nen0eneso
Mercury
Nickel
POtMBlWI
SeleniiM
Silver
Sodiu*
Thai HIM
Vanadiua)
Zinc
Cyanide

18100 J
2911

10.6
171 J

1 U
5 U

249000
60.6 J
13.3 J
75.81

26400
13.4 •

111000
986 J
0.2 U

44.1 •
5480

R
4 U

27700
3.2 J

39.1 J
120 J
10 U

476000 J
200000
20000 U

119000 0
40000 U
9900 U

794000 U
28000 U

198000 0
40000 U

198000 U
127000 U
794000 U
40000 U

300 U
40000 U
40000 U
200000

794000 U
R

11600000 J
397000 U
397000 U
198000 U

71.5 B
29U

3.9 J
227

1 U
5 U

151000
60
60
60

533
2 UJ

45300
1440
0.2 U

17.7
2520

4
9190
2.4

5 U
42.70

56500 t
145 U

2 UJ
834 J

5 U
25 U

2190000
132

98.8 J
250

181000
46 J

836000
8710
0.2
168 J

11500 J
R

200
10000 U

3.61
162 J

3360
10 U

3190 i
29U
20

93.4 J
1 U
5 U

45300
6.7 J

60
27.90
3250

20
27700

157 J
0.2 U

8UJ
4270 J

R
4 U

25500
2UJ

5.1 i
15.4 0

12600 J
29U

7.4 J
153 J

1 U
5 U

197000
89.8 J
11.4 J
45.1 I

17400
7.41

102000
737 J
0.2 U

51.31
5990

R
4 0

20400
3 J

25.5 J
86.9 J

10 U

2341
29U

3.7 J
113 J

1 U
5U

80600
6UJ
6U

33.28
264

2UJ
48200

108 J
0.2 U

8IU
2510 J

R
4 U

20000
2IU
50J

6.31

122000 J
145 U

20J
1210 J
6.2 J

25 U
2790000

246 J
102 J
282

210000
37 J

1340000
9930 J
0.2 U
245 t

23500 J
R

20 U
25900

20 UJ
298 J
814 J

10 U

92.98
29 UJ

4.8 J
201

1 U
5 UJ

120000
50
5 0

6.5 •
533

2UJ
86400

417
0.2 U

90
2930 J

R
4 0

26800
2UJ

4.7 J
23.4 B



(Pag* 5 of 6)

MOSS-AMERICA*
GROUHDUATER
INORGANICS

SMpte ID:
TR No.:

Cement*:

MA-MU11S-01 NA-
MET958

Unfiltered

MU12S-01 NA-MW12S-01 NA-NU13S-01 NA-MU13S-01 MA-MH14S-01 MA-MU14S-01 NA-NU20S-01 NA-NU20S-01
NET961 NET962 MET963 MET9M NET965 NET966 NET973 NET974

Filtered Unfiltered Filtered unflltered Filtered Unfiltered Filtered Unflltered

ParMeter (ug/l)

Almrinui
Antimony
Arsenic
Beriu«
Beryl HUB
C«Mu»
Calclun
ChroMluM
Cobelt
Copper
Iron
LMd
MegnetlM
Mongonwe
Mercury
Nickel
PotMslw
Selenlw
•liver
Sodiui
Tlwlllui
VemdluB
line
Cyenidt

25600
29 UJ

3.9 J
404

1 U
5 UJ

441000
4S.4
25.9 J
109

56000
44.5 J

239000
1080
0.2 U

81 .S
8610

R
4 U

27800
2UJ

69.5
535
10 U

764 J
29 U
20

144 J
1 U
5 U

131000
6UJ
6U

41.30
955

20J
49400

417 J
0.2 U

16.80
2290 J

R
4 U

88300
201
SIM

18.90

14300 J
29U

9.2 J
275 J

1 U
5.9 J

257000
50.8 J
14.5 J
84.80

20800
15.9

110000
1030 J
0.2 U

64.1 0
5190
. R

4 U
6940
3.4 J

37.9 J
139 J
10 U

474 J
290
20J

179 J
1 U
5 U

222000
60
60

11 0
1610

2UJ
90200

374
0.2V

25.3 8
2510 J

R
4 0

19200
2.58

5 0
75.1 0

5140 J
290

6.8 J
232

1 0
5 0

285000
70.5

60
35 0

11400
17.8 J

120000
708
0.2 U

50.68
3950 J

R
4 0

16300
2.58

12.7 J
182
100

321 8
29 OJ

4.1 J
128 J

1 U
50J

81500
5 U
5 0

5.68
431
2.78

47100
242
0.2 U

90
5350

R
4 0

110008
2IM
40

18.4 0

40600
29 UJ

9.6 J
634
1.1 J
5.5 J

924000
191

36.8 J
111

76500
39.5 J

376000
3360
0.20
130

14000
R

40
9520

20J
109
450

10 U

1738
29 UJ

1.3 J
181 J

1 U
5UJ

250000
50
50

9.38
234
2.4 8

75500
1058
0.2V

90
3390 J

R
4 V

42200
2UJ
40

25.78

41300
33.8 J
15.9 J
755
1.1 J

5 UJ
842000

104
40.2 J
143

63700
56.1 J

356000
3810
0.2 U
116

11600
R

4 0
41400

2UJ
110
407
100
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MOSS-AMERICAN
GROUNOUATER
VOLATILES

SAMPLING DATES: 7/11/88 to 7/13/88

Saaple ID:
TR No.:

CoMMntt:

Parameter (uu/l)

ChloroMethane
Oromomcthanc
V»nyl chloride
Chloroethane
Methylene chloride
Acetone •
Carbon dlautflde
1.1-Otchloroethent
1.1-Dichloroethane
1,2-Dlchloroethene (total)
Chlorofom
1.2-Olchloroetham
2-tutanone
1,1,1-Trlchloroethane
Carbon tetrechlortda
vinyl acetate
lroModlch(oro*ethane
1.2-Dlchloropropant
ci a- 1 ,3-Dlchloropropana
Trlchloroethene
DlbroMchloroMethane
1,1,2-Trlchloroethane
vCfVZCfW
trans-1.3-Dlc9iloroprop.mt
BroMofom
4-Methyl -2-pentanone
2-Nexanone
Tetrachloroethene
1 . 1 . 2. 2- Tetrach 1 oroethane
Toluene
Chloroberaene
Ethyl bent ene
Styrene
Xylene (total)

MA-MU01D-01
EMI77

1C
1C
1C
1C

5
1C
s
!

1

1

1
1

H
r

1 U
10
1 U
1 U
> U
1 U

U
. U

U
U
U
U
U
II
U
U
U
U
U
U
U
U
U
U
U
(I
U
U
U
U
U
U
U
U

IA-NU01S-01 M
EU876

10 U
10 U
10 U
10 U
5 U

10 U
5 U
SU
5 U
5 U
5 U
S U

10 U
511
511

1011
SU
S U
SU
S U
S U
SU
S U
S U
S U

10 U
10 U
S U
S U
S U
SU
S U
S U
S U

A-NU02S-01
EU878

10 U
10 U
10 U
10 U
S U

10 U
5 U
S U
S U
S U
S U
S U

10 U
S U
S U

10 U
S U
S U
5 U
S U
S U
S U
5 U
S U
S U

10 U
10 U
S U
S U
S U
S U
S U
S U
S U

MA-NW03S-01
EU879

10 U
10 U
10 U
10 U
S U

10 U
S U
5 U
5 U
S U
5 U
S U

10 U
U
U

1 U
U
U
U
U
U
U
U
U
U

1 U
1 U

U
U
U
U

S U
5 U
5 U

NA-MU03I-01
EU880

10 U
10 U
10 U
10 U
S U

10 U
U
U
U
U
U
U

1 U
U
U

1 U
U
U
U
U
U
U
U
U

S U
10 U
10 U

U
U
U
U
U
U
U

NA-MMKO-01
EW88J

U
U
It
U
!

11

1

1

1
1

*
i

IU
1 U
1 U
» U
i U
IU

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

J U

M-MMKD-01FR
EU883

Replicate

10 U
10 U
tou
10 U
S U

10 U
S U
SU
S U
S U
S U
S U

10 U
S U
S U

10 U
SU
S U
S U
S U
S U
SU
S U
S U
S U

10 U
10 U
S U
S U
S U
S U
S U
S U
S U

NA-NNMI-01
EUBB1

10 U
10 U
10 U
10 U

S U
10 U
S U
S U
S U
S U
S U
S U

10 U
S U
S U

10 U
S U
S U
S U
S U
S U
SU
S U
S U
S U

10 U
10 U
S U
5 U
S U
S U
S U
S U
S U

NA-MXKS-01
EU864

1011
10 U
10 U
10 U
su

10 U
U
U
U
U
U
U

1 U
U
U

1 U
U
U
U
U
U
U
U
U
U

1 U
1 U

U
U

41 I
S U

27 J
9 J

45 J



(Pag* 2 of 3)

MOSS-AMERICAN
GROUNMMTER
VOtATILES

Saapte ID: NA-NU05S-01 NA-MM6S-01 NA-NU07S-01 MA-NU07S-01FR NA-NU07I-01 NA-MUOBI-01 NA-WWS-OI NA-NM9I-01 NA-MU09S-01
Tl No.: EMM EU885 EU886 EU887 EUOM EU889 101 EUB99 EWB90

CoMMnta: Replicate

Parameter (ug/l)

ChloroMthane 10 U 10 U 10 U 10 U 10 U 10 U 5000 0 10 U 10 U
•roanwthane 10 U 10 U 10 U 10 U 10 U 10 U 5000 U 10 U 10 U
Vinyl ehloridt 10 U 10 U 10 U 10 U 10 U 10 U 5000 U 10 U 10 U
CMoroarttant 10 U 10 U 10 U 10 U 10 U 10 U SOW U 10 U 10 U
Methylem ehloridt 41 61 60 6U 5 U 5 U 2500 U 61 SO
Acetone 10 U 10 U 10 U 10 U 10 U 10 U 5500 • 10 U 10 U
Carbon dl Mil fide
1,1-DfcHoroethene
1.1-DlcMoroethane
1.2-Dichloroethene (total)
Chloroform
1,2-Dlchloroethane
2-lutanone 1
1,1.1-THcMoroethane
Carbon tatrachlorlda
Vinyl acetate 1
•roandldiloraaethant
1 .2-Dlchloropropane
cU-1,3-Didiloropropene
Trlchloroethene
DfbroMchloroaethant
1 . 1 ,2-Tr Idiloroethane
•enzene
trana-1,3-OlcMoropropene
•romfona« •» _* — -• M — — ». — ___ M-Heuiyi'c'pantanona i
2-Nexanone 1
Tetrachloroethene
1,1.2.2-Tetrachloroethane

U
U
U
U
U
U
U 1
U
U
U 1
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U 1
U
U
U 1
U
U
U
U
U
U
U
U
U

U 10 U 1
U 10 U 1
U 5 U
U 5 U

U
U
U
U
U
0
U 1
U
U
U 1
U
U
U
U
U
U
J

U
U

U
0
U
U
U
U
U 1
U
U
U 1
U
U
U
U
U
U
J

U
U

U 10 U 1
U 10 U 1
U 5 U
U 5 U

Toluene 5 U 50 5 U 5 U
Ch I or obensene 50 5 U 5 U 5 U
Ethylbenzene 5 U 5 U 18 • IB I
Styrene 5 U 5 U 5 U 50
Xylene (total) 50 50 30 J 30 J

U
U
U
U
U
U
U 1
U
U
U 1
U
U
U
U
U
U
U
U
U

U 2SWU
U 25WU
U 25000
U 25WU
U 25000
U 25WU
U « 1
U 25WO
U 2SWU
U 50000 1
U 25000
U 25000
U 25000
U 25WU
U 25000
U 25000
U 25000
U 2SWU
U 2SWU

U
0
U
0
0
0
0 1
U
U
U 1
U
U
U
U
U
U
0
U
U

U 10 U SOW U 10 U 1
U 10 U 5000 U 10 U 1
U 50 2SWU 5 U
U 50 2SWU 5 U
U 50 25000 U
U 50 25WU U

U
U
0
0
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
0
U
0

U 5 U 25WU U 5 U
U S U 25W U U 5 U
0 5 U 25WU 0 5 U
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V

MOSS-AMERICAN
WOUNDUATER
SEM1-VOLATILES

SMplt No.: M
TR NO.:

Parameter

Phenol
bta(2-Chloroethyl)ither
2-Chlorophanol
1,3-Dfchlorobenzene
1 ,4-Oich lorobenzene
Mnzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
bfe(2-Chlorofaopropyl tether
4-Methylphenol
N-Ni troao-df -n-propylaMf ne
Nexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Oia*thylphenol
lenzoic Acid
bi a(2-Ch loroethoxy)B»thane
2,4-Dfchlorophenol
1 ,2,4-Tr ichlorobenzene
Naphthalene
4-Chloroeni Une
Hexach I orobut ad i ene
4-Chloro-3-Mthylphenol
2-Methy 1 naphtha I ene
Hexach I or ocyc I opentadi ene
2,4.6-Trichlorophenol
2,4.5-Trichlorophenol
2-Chloronaphthalene
2-Nitroanillne
Dinethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dlnitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dtnftrotoluene
Diethylphthalate
4-Ch 1 oropheny 1 -pheny lether
Fluorene
4-Nitroanillne
4,6-Dinitro-2-a»thylphenol
N-Nitroaodiphenylmine
4-Browphenyl -phenylether
Mexach I orobenzene
Pentach 1 oropheno I
Phenanthrene
Anthracene
Di-n-butylphthatate
Fluoranthene
Pyrene
•utylbenzylphthalate
3,3'-Dfchlorobenzidine
•enzo( a ) anth racene
Chrysene
bit(2-Ethylehexyl)phthalate
Di-n-octylphthalate
•enzo(b) f I uoranthene
•enzo(k)f luoranthene
•enzo(a)pyrene
Indenod ,2,3-cd)pyrene
Dibenz(a,h)anthracene
*enzo(g,h, i )perylene

k-NUOtD-01 MA-MU01S-01 MA*NU02S-01 MA
IUB77

Cone.
(UB/l)

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
50 U
50 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

EV876

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
50 U
50 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
20 U
10 U
10 U11
10 U
10 U
10 U
10 U
10 U
10 U
10 U

EU678

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U11 J
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
50 U
50 U
10 U
10 U
50 U
10 U
10 U
10 U
13 J11 J
10 U
20 U
10 U
10 U
9 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U

•MU031-01 MA
EUB80

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U41 J
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
50 U
50 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

-NU03S-01
EU679

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
50 U
50 U
50 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
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(Peg* 4 of 6)

MOSS-AMERICAN
GKOUNDUATER
SEMI-VOLATILES

Saapla No.: NA-NU07S-01FR MA-MU08I-01
TR No.: EUB87

Raplicata
EVBB9

NA-NM8S-FP NA-NM8S-01 NA-NM91-01
101

Fraa Product
101 EUB99

Paraaatar
Phanol
bta(2-Chloroathyl )athar
2-Chlorophanol
1,3-Olchlorobanzana
1,4-Dlchlorobaiuant
•anzyl alcohol
1,2-Dichlorobansana
2-Mathylphanol
bl*(2-Chloro<aopropyl >athar
4-Mathylphanol
N-N 1 troao-di •n-propyl mi na
Naxaehloroathane
Nitrobanzana
Itophftfont
2-Nitrophanol
2,4-DiMthylphanol
Mnzoic Acid
bis(2-Chloroathoxy)Mthana
2.4-Oichlorophanol
1,2.4-Trichlorobanzana
Naphthalana
4-Chloroanilina
Haxach 1 or ebutad i ana
4-Chloro-3-Mthylphanol
2-Hathy I naphtha I ana
Haxach 1 orocyc I opantad I ana
2,4,6-Trichlorophanol
2.4,5-Trichlorophanol
2-Chloronaphthalana
2-Nitroanilina
Dinathylphthalata
Acanaphthylana
2,6-Oinitrotoluana
3-Nitroanilina
Acanaphthana
2,4-Dinitrophanol
4-N1trophanol
Oibanzofuran
2.4-Dinttrotoluana
Diathylphthalata
4-Ch lorophany 1 -phany lathar
Fluorane
4-Nitroanilina
4.6-Oinitro-2-Mthylphanol
N-Nttroaodlphanylanina
4-lroMophanyl -phanylathar
Haxach lorobanzana
Pantachlorophanol
Phananthrana
Anthracana
0< -n-butylphthalata
F luoranthana
Pyrana
luty Ibanzy Iphtha lata
3,3'-Dichlorobanzidina
•anzo(a)anthracana
Chryaana
b1i(2-Ethytahaxyt)phthalat«
Di-n-octylphthalata
•anzo(b)f luoranthana
•anzo( k)f luoranthana
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10 U
10 U
10 U
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2500000 U
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2500000 U
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2500000 U
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2500000 U
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2500000 U
2500000 U
2500000 U
2500000 U
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2500000 U
2500000 U
2500000 U
25000000
2500000 U
2500000 U
2500000 U
25000000
2500000 U
2500000 U
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2500000 U
12000000 U
2500000 U
2500000 U
2500000 U
12000000 U
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12000000 U
12000000 U
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2500000 U
2500000 U
26000000
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12000000 U
2500000 U
2500000 U
2500000 U
12000000 U
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3 jQOOOOO
29000000
2500000 U
6800000
6600000
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2500000 U
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2900000
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2500000 U
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2500000 U
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20000 U
20000 U
20000 U
20000 U
20000 U
20000 U
20000 U
20000 U
20000 U
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10 U
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10 U
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m * 5 ? » S ? 3 "•» — -> » II •• -i

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ccccccccececcccccccccccccccccccccccccccccccccccccccccccccceececcc

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ccccccccccccccccccccccccccccccccccccccccecccccccccccccccccccecccc

•A^^^«*«*^^«*^ M ̂  ̂  ̂ i ̂  M Ul ̂  ̂ i VI V VI M ̂  ̂  ̂  VI VI M VI ̂  •* •* VI •* VI «a^^^^^^^^^ VI •* ̂  ̂  ̂  •• ̂  ̂  «A •* ̂  «oooooooooooo-*o»oe*Soooooooooo<eoo5oooooooooooooooooooooooooooo<
cccccccccccc c «- cccccc ccc«-cc c c c c cc cc cc cc c c cc cc c c c c ceee ec i

.<^^^^^^^^^M^-*-*.*^^UI>'^VIVIVI^>^-*-*^VIVI^VI-*-*^VI>'VI>*-***<*>*^«*~>«*-'VI«*^«*^>«*«>^^«*^<
OOOOO00OOOOOOOOOOOOOOOOOOOOOO000000OOOOOOOOOOOOOOOOOOOOOOOOl
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

0600000000000000000600000000000000000000000000000
cccccccccceceeccccccccccccccccccccccccccccccccccccccccecccceccecc

i if!• M l

PS
J
i

f

i
!K

5



(P*0t 6 of 6)

MOSS -AMERICAN
GROUNOWATEft
SCMI-VOUTILES

Saapla No.:
TR No.:

•arawtar

Phtnol
bU(2-Chloroethyl)ttbtr
2-Chlorophanol
1,3-Dichlorobanzant
1.4-Oichlorobaniana
Mnzyl alcohol
1,2-OicMorobaniana
2-Nathylphanol
bl a(2-Chloro1 aoprepyl >athar
4-Htthylphtnol
N-HitroM*df -n-propylarfna
Maxachloroathant
Nftrobanzant
laophorona
2-Nitrophanol
2,4-DiMthylphtnol
Stnzotc Acid
bU(2-Chtoroathoxy)»»thant
2,4-Dichtorophtnol
1,2,4-Trichlorobtnzana
Naphthalana
4-Chloroaniline
Haxaehlorobutadiana
4>Chloro-3-Mthylphtnol
2-Mtthylnaphthalant
Haxach 1 or ocyc 1 open t ad I ant
2.4,6-Trichlorcphanol
2,4,5-Trichlorophanol
2-Ch I oronaptitha I ant
2-Nftroanflint
DtMthylphthalata
Acanaphthylant
2,6-Ofnftrotoluana
3-Nftroanillna
Acanaptithana
2,4-Dinitrophanol
4-Nftrophanol
Oibanzofuran
2,4-Dinttrotoluant
Oftthylphthalata
4-Chlorophtnyl-phanylathar
Fluorana
4-N<troan1lina
4,6-Din1tro-2>Mthylphanol
N-Ni troaodiphanylwf na
4-lroMphanyl -phanyltthar
Haxach 1 orobanxtnt
Pantachlorophtnol
Phananthrane
Anthractnt
Oi-n-butylphthalatt
Fluoranthant
Pyrana
•uty Ibanty I phtha I ata
3,3'-Dichlorobanz<dina
•anzo( a )anthracana
Chrystna
bU(2-Ethylahaxyl )phthalatt
Oi-n-octylphthalata
Baruo(b)fluoranthana
•tnzo( k >f I uor anthana
ttnto(a)pyrana
Indanod ,2,3-cd)pyrana
0<btnz(a,h>anthracana
leruoCg.h, 1 )parylana

NA-HW14$-01
EUB96

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
so u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
SO U
10 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
so u
50 U
50 U
10 U
10 U
so u
10 U
10 U
10 U
10 U
10 U
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

NA-NU20S-01
EW900

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
so u
10 U
so u
10 U
10 U
10 U
50 U
10 U
50 U
so u
10 U
10 U
10 U
10 U
10 U
50 U
sou
50 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
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