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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 5

77 WEST JACKSON BOULEVARD

CHICAGO. IL 60604-3590

REPLY TO THE ATTENTION Of:

June 1, 1995

Mr. David Carter HSR-6J
Carter-Lee Lumber Co.
1621 W. Washington St.
Indianapolis, IN 46222

Dear Mr . Carter :

As we discussed yesterday, I am enclosing a copy of the Remedial
Investigation Report for the Carter-Lee Lumber Company Superfund
Site. This report outlines the results of the field work that
occurred in 1992 and 1993. By copy letter, I am also providing a
copy of this report to the public repository at the Hawthorn
Community Center. In addition, at your instructions, I shipped a
copy of this report via overnight mail to S. Andrew Bowman,
yesterday evening. I intend to either visit or correspond with
community members in the near future. As you know, the next step
in the process is to respond to the conditions we have identified
at the site. I will keep you apprised of the schedule.

Thank you for your cooperation with this matter. If you have any
questions, I can be reached at (312)886-7576.

Sincerely,

Deborah L. Orr
Remedial Project Manager

Pnnled on Recycled Paper
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Executive Summary

Purpose

A remedial investigation (RI) was performed by CH2M HILL at the Carter-Lee Lumber
(CLL) Company site in Indianapolis, Indiana, for the purpose of determining the nature
and extent of the potential contamination and to help focus future efforts at remediation,
should it be determined that it is necessary. The work assignment (WA) to perform this
RI was received by CH2M HILL on April 9, 1992.

Site Background

The CLL facility is primarily used as a commercial lumber yard and it is located in an
industrialized area of Indianapolis, Indiana. CLL has been retailing lumber at this
location since 1873. The portion of the site evaluated hi this RI is a 4-acre parcel at the
southern portion of the property. This portion of the site was previously owned by
others, including the Penn Central Corporation, and sold to CLL hi 1979 for expansion.
During 1971 and 1972, the property was leased by several different commercial waste
hauling companies that used it for industrial waste product disposal.

Materials disposed of at this site during this period reportedly included neutralized
calcium ferrosulfate (spent sulfuric acid pickling liquor) used in metal plating operations,
an oily filter cake, and a red liquid that may have been metal plating sludge or other
material. A small batch operation used by CLL to treat wood products using
pentachlorophenol was later identified as possibly contributing to the site contaminants.

During earth moving activities for construction at the site, red soil was encountered,
excavated, and placed into a trench. During a later activity, the red soil was respread
over an area about 220 by 250 feet hi the southeast corner of the site, where it is
currently located.

Previous Investigations

Preliminary investigations performed by the EPA's field investigation team (FIT)
contractor focused on the red soil. Analytical results from samples of the red soil
indicated the presence of heavy metals and organic polynuclear aromatic hydrocarbons
(PAHs). The metals and PAHs detected are shown in the table below.
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Contaminants Detected in Red Soil by EPA/FIT

Heaw Metals Polynuclear Aromatic Hydrocarbons

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Cyanide

Phenanthrene
Di-n-burylphthalate
Fluoroanthene
Pyrene
Benzofa] anthracene
Chrysene
Benzo[b, k] fluoroanthene
Benzo[a]pyrene

Investigation Approach

CH2M HILL developed an investigation approach to evaluate the nature and extent of
contaminants in site soil and groundwater media. The RI also considered the highly
industrialized nature of the community wherein the CLL site is located, by collecting and
analyzing offsite soil samples. The field work was performed in two phases from
November 1992 to September 1993. During Phase 1, surface and subsurface onsite soil
samples were collected, five monitoring wells were installed, and 18 of 21 offsite soil
samples (one of which was a replicate) were collected. During Phase 2, 2 groundwater
sample collection rounds were conducted and 3 offsite soil samples (one of which was a
replicate) were collected.

Twelve soil borings were drilled onsite and three onsite drainage areas were sampled.
From those locations, 35 discrete soil samples were collected. Soil samples were
analyzed for the following parameters:

• Volatile organic compounds (VOCs)
• Setnivolatile organic compounds (SVOCs)
• Pesticides/herbicides/PCBs
• Metals
• Cyanide

Twenty-one offsite soil samples were collected from the upper 6 inches of soil in areas
representing nearby residential lawns, street boulevards, proximate to railroad tracks
(which are prevalent in the area); and vacant urban lots. The objective of this sampling
was to identify the effect the ubiquitous urban and industrial setting would have in
comparison to concentrations of site-related contamination. The offsite soil samples were
analyzed for SVOCs and metals at all locations. In some samples. VOCs. pesticides,
herbicides. PCBs. and cyanide were also analyzed.
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Groundwater was monitored by drilling and installing five monitoring wells onsite. Each
well was sampled during three quarterly episodes to gather information on the effects
from the source materials on groundwater and to evaluate potential seasonal variability.
Samples collected were analyzed for the same list of parameters as onsite soil samples.

Groundwater users were surveyed in July and August 1993 to evaluate the potential
effects of production well pumping from within a 1-mile radius of the CLL site. Water
well records for the area of concern were obtained from state and local agencies and
reviewed. A site reconnaissance was made to supplement and to help verify the accuracy
of information obtained during the data review.

To better evaluate the nature and pervasiveness of the industrial influence in the area, a
historical data review was performed. This review consisted of obtaining and studying
archival aerial photography, historical Sanborn Insurance maps, and searching available
databases for information on environmental permits and underground storage tanks in the
vicinity of the site.

An ecological investigation of the CLL site and immediate vicinity was performed in
October 1993. The purpose of this investigation was to provide a basis to qualitatively
evaluate the potential ecological effects of contaminants associated with the historic waste
disposal practices.

Site Setting

The CLL site is paved with asphalt except for the southeast corner of the property which
is covered with a 6-inch layer of compacted gravel. The setting is urban/industrial and
the site is surrounded by industry including the Westinghouse Air Brake Company (now
abandoned), General Motors Coach Division manufacturing plant, Ford Motor Company,
and Chrysler Motor Company. The area is served by an extensive network of railroad
tracks and the site is bordered on the east and south by Conrail railroad tracks. Eagle
Creek is approximately 0.5 mile southwest and the White River is about 1 mile east of
the site.

The CLL site is relatively flat, with a slight slope to the southeast. There is no active
surface water drainage off the property. Railroad berms cut off any surface drainage off
the property. Surface water tends to pond at the southeast corner of the property and
infiltrate through the sandy soil beneath the site.

The site geology is characterized by a series of fill layers from about 12 inches below
ground surface to 15 to 20 feet. The fill material varies across the site, but consists of
sandy gravel and clayey silty sand with miscellaneous debris including bricks, concrete
and wood. Some areas of the site are filled with black dense sand similar to a foundry
sand mixed with what appeared to be fly ash.

The unconfined, shallow water table was encountered at about 20 to 25 feet below ground
surface. Typically, groundwater flows toward the southeast. Through the well users
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survey, a cone of depression was identified southeast of the site which may influence the
groundwater flow direction in the vicinity of the site. Most of the wells within 1 mile of
the site are used exclusively for manufacturing processes. Marion County occasionally
supplements its municipal water supply with groundwater pumped from the same sandy
aquifer that extends beneath at the site. The municipal wellfield is located about 7 miles
south of the CLL site. Several residential wells have been identified within the 1-mile
radius. However, results of the groundwater users survey indicate these wells have either
been abandoned, or are no longer used.

The findings of the October 1993 ecological investigation indicate that the ecological
characteristics of the CLL property and the immediate vicinity are consistent with urban
abandoned lands. Vegetative cover is restricted to narrow borders and the sparse plant
communities are predominantly composed of weedy species typical of disturbed lands.
There were no sensitive or high-value ecological habitats identified in the area during the
ecological investigation. The ecological investigation is described in more detail in
Technical Memorandum No. 3 in Appendix A.

Nature and Extent of Site Contaminants

Findings of the soil investigation indicated the presence of the same contaminants
identified previously by the FIT contractor across much of the study area. The
contaminants included PAH and other SVOC compounds at depths typically ranging from
4 to 8 feet below the ground surface. Several pesticides were also detected in soil
samples. Concentrations of SVOCs and heavy metals were in the range consistent with
the FIT contractor's results. The distribution of the SVOC compounds was generally
consistent with the presence of the red soil and with the black cinder sand fill material.

Background soil samples were collected to compare the ubiquitous concentrations of
SVOCs and metals in the area with those found onsite. A statistical comparative analysis
was performed on the full data set. The results of that comparison indicate the SVOCs
and metals are widely distributed in the background area, including in residential lawns,
along street boulevards, near railroad tracks (which are prevalent in the area), and on
vacant urban lots. The results of the analysis indicate that statistically there is no
significant difference between the SVOC and heavy metal concentrations found onsite
compared with those found offsite.

Groundwater below the site was monitored for three-quarters: November 1992, June
1993, and September 1993. The results of analyses from these sampling events indicate
there may be low concentrations of some SVOC compounds, including phenol,
phenanthrene, di-n-burylphthalate, pyrene. and bis(2-ethylhexyl)phthalate. The
compounds were detected in one of the three sampling events and at low concentrations.
Low concentrations of arsenic and cyanide were detected in several site monitoring wells
during one event. Beryllium was detected at low concentrations in two events. Several
pesticides were detected at varying concentrations and with little consistency across the
sampling events.



Fate and Transport

Volatilization of some contaminants to the air is possible if present at the soil surface;
however, most contaminants were detected well below ground surface. Volatilization is
not considered a transport mechanism because there is a well-maintained asphalt cover or
at least 6 inches of compacted gravel over the entire site.

Fugitive dust emissions are not considered a transport mechanism at this site because
there is a well-maintained asphalt and gravel cover over much of the site. The portion of
the site that is not covered in asphalt has very low concentrations of contaminants and as
such, is not a significant source of contaminant emissions.

Infiltration of rainwater to groundwater is a potential transport mechanism that could
leach contaminants from deeper soil layers to the water table. The deeper soil layers
consisting of silty sand or clayey sand layers 4 to 8 feet below ground surface are less
likely to release contaminants because the contaminants are more tightly sorbed to the
soil. In addition, the gravel cover reduces rainwater infiltration.

Currently, the contaminants detected at the CLL site have not migrated beyond the source
areas identified in the preliminary investigations, i.e., the trench area and respread red
soil area. Based on the analytical results of the sample intervals, soil appears to be
potentially contaminated at depths of 4 to 8 feet below ground surface and occasionally
near the surface. Because fill material exists at the 4- to 8-foot-depth interval,
contamination may have originated in the fill material brought to the site either before or
after the spraying of pickle liquor occurred. It is also possible the pickling liquor was
moved to deeper locations through more recent earth moving activities. Review of the RI
findings does not indicate there has been significant contaminant migration to the water
table or off site. Surface run-off enters the drainage swales along the southern and eastern
site boundaries and drains to a low area in the southeast corner of the site. The railroad
beds to the south and east of the site are elevated about 6 to 8 feet above the surrounding
ground surface and act as a barrier to surface runoff off site. The surface waters tend to
pond at this point and infiltrate to the subsurface.

Off site concentrations of SVOC and metals, primarily because of the industrial nature of
the area, are often higher than those detected onsite. The sources of contaminants
detected offsite are ubiquitous and cannot be traced solely to site activity, based on the
information obtained during this investigation.

Risk Assessment

The risk assessment was performed to evaluate current occupational, future occupational,
and future residential health risks. Because the typical depth of excavation during
construction is 10 feet, soil samples collect at depths of 10 feet or less were used in the
risk assessment.
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Using EPA risk assessment guidances and procedures, many of the chemicals of potential
concern (CPCs) previously identified for the site nave been eliminated from further
consideration in this risk assessment (RA) primarily because their concentrations did not
differ significantly between offsite and onsite samples. This does not imply the CPCs
previously identified do not pose some risk. However, the concentrations of most CPCs
onsite represent the same or lower potential risk than concentrations of these same CPCs
found offsite in background samples. The CPCs evaluated quantitatively in this RA
include:

• Heptachlor in site soil
• Arochlor-1254 (PCB) in site soil
• Alpha BHC in groundwater
• 4,4'-DDT in groundwater

There are no known exposures to contaminants for a current occupational receptor,
primarily because the site is covered either in asphalt or 6 inches of compacted gravel
and top soil. The noncarcinogenk cumulative hazard index estimated for soil exposure or
groundwater exposure in a future occupational receptor setting is less than one, indicating
negligible potential for adverse health effects. The excess lifetime cancer risk for future
occupational soil exposures is 2 x 10"7, which is outside the lower end of the target
range of 10"4 to 10 for acceptable cancer risk, according to EPA guidance.

For future residential receptors, the noncarcinogenic cumulative hazard index estimated
for soil and groundwater exposure is less than 1, indicating negligible potential adverse
health effects. The estimate of cumulative excess lifetime cancer risk for future
residential soil exposures is 1 x 10"6, which is at the lower limit of the EPA acceptable
cancer risk range. The cumulative excess lifetime cancer risk for residential groundwater
exposures is 3 x 10~7, which is outside the lower end of the EPA target range for
acceptable cancer risk.

Conclusions

The distribution of site-related contaminants has been defined adequately for soil and
groundwater to develop a feasibility study (FS) of appropriate remedial or removal
alternatives. The quality control criteria for laboratory samples have been met, according
to the requirements of the EPA's evaluation criteria and guidelines.

The decision to pursue delisting, based on the nature and extent of contamination
identified and on results of the risk assessment must be made consistent with EPA policy.
Should remedial measures be further considered, preliminary remediation goals (PRGs)
will be developed as the first task of the FS.

Potential remedial or control measures that may be considered for this site include.
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• Using institutional controls, such as deed restrictions on the future use of
the site should it be sold

• Placing an asphalt cap over the remaining portion of the site not currently
capped, including drainage swales

• Initiating source control measures such as excavation and removal of soils
contaminated with PAHs and heavy metals with transport and disposal to a
special waste or hazardous waste landfill

• Initiating source control measures using in situ stabilization method

Groundwater does not appear to be affected to a point where active treatment would be
reasonable. Source control of the contaminated soils above the water table would likely
achieve significant reductions in long-term risk to potential receptors from ground water.

MKE10013CC3.WP5
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Section 1.0
Introduction

1.1 Purpose of Report

The U.S. Environmental Protection Agency (EPA) contracted CH2M HILL to perform a
remedial investigation (RI) as part of WA No. 49-5LBD to CH2M HILL on April 9,
1992, for the Carter-Lee Lumber (CLL) Company site. This RI report satisfies Task 5.2
of the Statement of Work included in the WA. The purpose of this report is to
summarize the results of Phases 1 and 2 of the investigation. This information will be
used to develop relevant and appropriate recommendations for site action, including a
feasibility study (FS) to evaluate potential remedial actions.

1.2 Site Background

1.2.1 Site Description

The CLL site is located at 1621 West Washington Street in Indianapolis, Indiana (Marion
County, Center Township; see Figure 1-1). The site is directly south of the parcel of
land that contains the original main plant and offices of the CLL company. The site
investigated is about 4 acres in size. It is bordered on the west by Reichwein Avenue, to
the south and east by Conrail railroad tracks, and to the north by CLL's original property
(Figure 1-2). Eagle Creek is about 0.5 mile southwest of the site and the White River is
about 1 mile to the east. The regional topography is relatively flat and ranges in
topographic relief from about 745 feet above mean sea level 2.75 miles west of the site to
about 705 feet at the White River about 1 mile east of the site. The site is also relatively
flat.

Lumber and materials are stored on the site in three sheds (Building Nos. 1,3, and 4).
The site is paved with asphalt except for the southeast corner, which is covered with
compacted gravel. Drainage swales run parallel to the eastern and southern site
boundaries to collect runoff from the southern portion of the site (Figure 1-2). Conrail
railroad tracks are elevated along the eastern and southern boundaries as much as 6 to
8 feet above the site elevation. Surface runoff from the tracks possibly contributes
drainage to the swales along the site boundaries. The southeast corner of the property is
the lowest elevation point on the site, and is believed to be a surface runoff collection
area for the site and portions of the Conrail tracks.

1.2.2 Site History

The site was previously owned by the Penn Central Corporation and sold to Carter-Lee
Lumber Company in 1979 to expand operations. Beginning in 1969, Penn Central
Company, a predecessor to Penn Central Corporation, leased the site to Unver Trucking

1-1
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Company, and Unver and its lessees later entered into various lease agreements with
Central Lime Corporation, R&V Trucking, and R&V Services. The lessees used the area
to land apply neutralized calcium ferrosulfate (spent sulfuric acid pickling liquor) from
various reported manufacturers in the area including Ford Motor Company, Chrysler
Corporation, General Motors (Delco Electronics and Detroit Diesel Allison), and LTV
Steel (Jones and LaughJin Steel). Reports from interviews conducted by the EPA with
representatives of these panics confirmed that neutralized metal plating sludge and
pickling liquor had been hauled to the site by Central Lime and others.

During the period from 1971 to 1972, tankers from Central Lime, et al., sprayed a red
liquid onto the property immediately south of the original CLL property. A neighbor, 

, reported observing the red liquid being sprayed during this time period. She
also reported that she had collected some "red soil" from the spray area, believing it to
be beneficial as a soil amendment for her vegetable garden.

Other as yet unsubstantiated claims of dumping at the site were also reported by
witnesses. Those witnesses mention railroad cars draining liquid into ditches immediately
adjacent to the tracks on the south side of the site and disposal of oily filter cakes.

From the middle 1940s until 1985, CLL operated a small quantity, batch-load wood
preserving operation immediately offsite, north of the northeast corner of the site. The
small, single-batch operation used consumer-grade pentachlorophenol (Woodlife).

In 1981, CLL began developing the site to expand its lumber storage capacity. At that
time, the site was cleared and a trench was excavated at the southeast corner to place
debris and brush. This was done to enable paving and construction of the site. The
excavation contractor reported the trench to be 10-feet-deep by 30-feet-wide by 70-feet-
long (Figure 1-2).

In 1983, a 1- to 6-inch-thick layer of red soil was encountered during clearing for the
construction of Building No. 3. In 1984, during const; ction of Building No. 4, more
red soil was encountered. The red soil encountered in i983 and 1984 was collected and
stockpiled near the trench dug in 1981 (Figure 1-2).

In 1987, CLL respread the stockpiled red soil over an area covering about 220 by
250 feet at the southeast corner of the property (Figure 1-2). The volume of red soil has
been estimated to be 80 cubic yards. The material was covered with 6 inches of top soil
and 6 inches of gravel, and represents the current condition of the site.

1.2.3 Previous Investigations

In 1985, the FIT contractor collected soil samples from areas representative of the former
trench, stockpiled red soils, and the reported original red sludge application area
(Figure 1-2). The analytical results from those samples indicated the presence of heavy
metals and SVOC compounds. The compounds and maximum concentrations reported
are listed in the table below:
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Table 1-1
Soil Analytical Results of Samples

Collected by EPA/FIT
1985

Compound Maximum Concentration

SVOCs (/ig/kg)
Phenanthrene
Di-n-butylphthalate
Fluoranthene
Pyrene
Benzo[a]anthracene
Chrysene
Benzo[b&k]fluoranthene
Benzo[a]pyrene

2,400
4,100
3,000
3,100
2,100
1,300

2,100-2,600
1,600

Metals (mg/kg)
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Cyanide

40
8.2
319
93

137
0.17-0.24

121
0.95-1.2

Following the FIT investigations, the site was scored using the Hazard Ranking System
(HRS). The HRS report indicated that the potential exists for the groundwater to be
affected by the materials present at the site. The aquifer is used as a supplemental water
supply from a location about 7 miles downgradient from CLL for the City of
Indianapolis. A preliminary health assessment conducted by the Agency for Toxic
Substances and Disease Registry (ATSDR) in February 1989 indicated that the site is a
concern because of potential effects on the groundwater and concern for potential dermal
contact should the soil be disturbed.

1.3 Report Organization

This RI report summarizes the results of the subsurface investigations conducted at the
CLL site in November 1992 and June, August, and September 1993. An overview of the
sampling and analyses performed is presented in Section 2.0. A description of the site
physical characteristics is presented in Section 3.0. The analytical results are summarized
in Section 4.0. A discussion of contaminant fate and transport is presented in
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Section 5.0. The findings and a description of the assumptions used in performing a risk
assessment for the site is presented in Section 6.0. Section 7.0 presents the conclusions
reached based on the data collected in this RI.

MKE3CXH3C9E WT5
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Section 2.0
Site Investigation Approach

2.1 Phase 1 Investigation

A detailed description of work performed during the Phase 1 site investigation is
presented in Appendix A, Technical Memorandum No. 1. A brief summary of the work
performed is presented below.

2.1.1 Soil Borings and Sampling

Soil samples were collected from onsite and offsite locations to evaluate concentrations of
potential contaminants. Samples were collected from the surface and at various depth
intervals, depending on specific locations. Shallow soil samples were collected using
stainless steel hand augers. Deeper soil samples were collected from split-spoon samplers
advanced with hollow-stem augers.

2.1.1.1 Offsite Soil Sampling

In November 1992, 15 offsite soil samples (CLBK01, CLBK02, CLBK04, CLBK05, and
CLBK07 to CLBK17; refer to Figure 2-1) were collected to compare the concentrations
of potential site contaminants with site conditions. Samples were collected from locations
within 1/2 mile of the CLL site from locations representing nearby residential settings,
city streets and intersections, railroad lines, and vacant urban properties (Table 2-1).
Although CLBK04, CLBK05, and CLBK07 are on the CLL property, the borings were
located upgradient of the red soil area and site-related potential source areas. Therefore,
those borings were considered "offsite."

The samples were collected from the upper 0- to 0.5-foot depth interval with a stainless
steel soil auger. The samples collected were submitted to an EPA contract laboratory
program (CLP) laboratory. The offsite samples were analyzed for SVOCs and metals.
Since the primary focus of offsite analysis was for metals and PAHs only, selected
samples were analyzed for VOCs, pesticides, PCBs, and cyanide (Table 2-1). The CLP
laboratories used during Phases 1 and 2 of the remedial investigation are listed in
Table TM1-1 in Technical Memorandum No. 1 (Appendix A).

2.1.1.2 Onsite Soil Sampling

Drainage Swale Soil Samples. Soil samples numbers CLSS01 to CLSS03 (Table 2-1)
were collected from three locations in the drainage swales bordering the site on the east
and south (Figure 2-2). Two soil samples were collected at each location: one from the
0- to 0.5-foot depth interval and one from the 0.5- to 1-foot depth interval. The samples
were collected using a stainless steel hand auger and were submitted to a CLP laboratory
for analysis of VOCs, SVOCs, metals, cyanide, pesticides, and PCBs (Table 2-1).
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ÎJKO^X^̂ ÎZ-CL8*"15
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Table 2-1

Soil Samples Collected for Chemical Analyses

Carter-Lee Lumber

Boring
Location

Onsite:
CLSB01

CLSB02

CLSB03

CLSB04

CLSB05

CLSB06

CLSB07

CLSB08

CLSB09

CLSB10

CLSB11

CLSB12

CLSS01

CLSS02

CLSS03

Offsite:

CLBKOI

CLBK.02

CLBK03

CLBK.04

CLBK05

CLBK.06

CLBK.07

CLBK08

CLBK.09

CLBK10

CLBK.11

CLBK12

CLBK13

CLBK.14

CLBK15

CLBK16
CLBK.17

Sample
Depth Interval (ft)

0-2

6-8

18-20

0-2

4-6

18-20

0-2

8-10

16-18

4-6

8-10

14-16

0-2

2-4

0-2

2-4

0-2
0-2
0-2

2-4
2-4

4-6

3-5
0-1.5

8-10

0-0.5

0.5-1

0-0.5

0.5-1

0-0.5

0.5-1

16-18

0-2

6-8

14-16

0-0.5

0-1
0-0.5

0-0.5

0-1
0-0.5

0-0.5

0-0.5

0-0.5

0-0.5

0-0.5

0-0.5

0-0.5

0-0.5

0-0.5

0-0.5

Date

1 1/6/92

1 1/6/92

1 1/5/92

11/4/92

1 1/6/92

1 1/6/92

1 1/6/92

1 1/6/92

1 1/6/92

1 1/6/92

1 1/5/92

1 1/4/92

1 1/3/92

1 1/3/92

1 1/3/92

11/5/92

1 1/3/92

9/22/93

1 1/3/92

1 1/3/92

9/22/93

1 1/3/92

1 1/3/92

11/3/92

1 1/3/92

11/3/92

1 1/3/92

1 1/3/92

1 1/3/92

1 1/3/92

11/3/92

11/3/92

Note: Field replicates are not included in the table.

Parameters

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals, cyanide

VOCs, SVOCs, Pesticides/PCBs, metals

VOCs, SVOCs, Pesticides/PCBs, metals

VOCs, SVOCs, Pesticides/PCBs, metals

VOCs, SVOCs, Pesticides/PCBs, metals

VOCs, SVOCs, Pesticides/PCBs, metals

SVOCs, metals

SVOCs, metals

SVOCs, metals

SVOCs, metals

SVOCs, metals

SVOCs, metals

SVOCs, metals

SVOCs, metals

SVOCs, metals
SVOCs, metals

Description/Location

Water table boring

Water table boring

Water table boring

Water table boring

Shallow onsite boring

Shallow onsite boring

Shallow onsite boring

Shallow onsite boring

Shallow onsite boring

Shallow onsite boring

Shallow onsite boring

Deep onsite boring in

Drainage swale

Drainage swale

Drainage swale

Drainage swale

Deep offsite boring along Reichwein Street

west of site

Residential lawn west of site across Reichwein Street

Sear railroad tracks NE of site

Upgradient of CLL drainage swale NE of site

CLL drainage swale upgradient of red soil area

NE of site

Near railroad tracks E-SE of site

CLL drainage swale upgradient of red soil area

to the west

Grassy right-of-way near Miley Street

Near railroad tracks north of site

Grassy area near Washington Street

Adjacent to Harding Street east of site

Grassy right-of-way near Harding Street

Grassy right-of-way near Oliver Avenue

Grassy right-of-way near Reichwein Street

Grassy right-of-way near Reichwein Street

Grassy right-of-way near Belmont Avenue

Near railroad tracks west of site
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Shallow Soil Borings. Seven soil borings (CLSB05 to CLSB11) were completed and
sampled to evaluate the distribution of potential contamination across the site
(Figure 2-2). The borings were advanced to their target depths (Table 2-1) using
4.25-inch, hollow-stem augers. The samples were submitted to a CLP laboratory and
analyzed for VOCs, SVOCs, metals, cyanide, pesticides, and PCBs.

Deep Soil Borings. Five soil borings (CLSB01 to CLSB04 and CLSB12) were advanced
to the water table to evaluate the vertical extent of soil contamination in each area of
concern (i.e., the original red soil area, the stockpile area, the trench, and the surface
runoff seepage area). The soil boring locations are shown in Figure 2-2). The borings
were advanced to their target depth (Table 2-1) using 4.25-inch, O.D. hollow-stem augers
and were continuously sampled using 3-inch, O.D. split-spoons.

Three soil samples from each boring were submitted for analysis. One sample was
collected from just below ground surface, one midway between ground surface and the
water table, and one just above the water table. The samples were submitted to a CLP
laboratory and analyzed for VOCs, SVOCs, metals, cyanide, pesticides, and PCBs.

2.1.2 Groundwater Grab Sampling

To obtain information to help characterize groundwater quality in the area in which the
red soil had been spread, screening level groundwater grab samples were collected from
four borings: CLSB01, CLSB02, CLSB03, and CLSB04 (Figure 2-2).

The borings were completed to their target depths. Grab samples were collected from
within the augers using a stainless steel bailer. A minimum of three volumes of standing
water was purged before sampling. Purge water was collected in 55-gallon drums and
stored onsite pending disposal.

Grab samples were submitted to a CLP laboratory and analyzed for VOCs, SVOCs,
metals, cyanide, pesticides, and PCBs. Metals samples were field filtered. Specific
sampling details are presented in Technical Memorandum No. 1 in Appendix A.

2.1.3 Monitoring Well Installation

Five monitoring wells were installed at the locations shown in Figure 2-2. Wells
CLMW01 and CLMW02 were installed to provide water quality data from an upgradient
location. Wells CLMW03, CLMW04, and CLMW05 were installed to represent
downgradient conditions.

The wells were constructed with 2-inch Schedule 40 PVC riser with a 10-foot length of
0.010-inch, factory-slotted PVC screens. Specific monitoring well construction details
are presented in Technical Memorandum No. 1 in Appendix A.
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2.1.4 Monitoring Weil Sampling

After monitoring wells were installed, groundwater samples were collected from the five
wells using a stainless steel bailer. Before sampling began, a minimum of five well
volumes were purged from each well. The purge water was contained in 55-gallon
drums and stored onsite pending disposal. The groundwater samples were submitted for
analysis of the same parameters as the grab samples (Table 2-1).

2.1.5 Water Level Measurements

Groundwater levels were measured before groundwater sampling began. Water level
measurements were taken with an electric water level indicator.

2.1.6 Surveying

The soil borings and monitoring wells were located by United Surveying, Inc.. of
Indianapolis, Indiana. Horizontal locations were surveyed to the nearest foot. Ground
elevations for the borings and the top of well casings were surveyed to the nearest 0.01
foot. Indiana Flood Control and Water Resources Commission bench marks were used
for vertical control. The property fenceline was used for horizontal control.

2.2 Phase 2 Investigation

2.2.1 Groundwater Users Survey

In summer 1993. a groundwater users survey was conducted to evaluate whether wells
pumping within a 1-mile radius of the CLL site may affect groundwater flow in the
vicinity of the site.

Water well records for the area of concern were obtained from the Indiana Department of
Natural Resources (IDNR). The completeness of such records is questionable because
they are submitted to the state from private well drilling companies. The records were
reviewed to identify industrial, public, and private water supplies. The Indianapolis
Water Works Company was contacted for any additional information on industrial and
public water supplies within the area of concern.

Well owners were contacted and questioned by a CH2M HILL representative regarding
well use. pumping schedules, pumping rates, and well abandonment. A site visit to
supplement and verify the well information search data was conducted on Monday,
August 16. 1993, by two CH2M HILL representatives. The site visit helped to identify
current well owners within the 1-mile radius who were not previously surveyed. The
current owner or status of each property was noted. Some property owners were spoken
with directly and asked questions about the status of the well(s) on their property.
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The groundwater users survey quemions are detailed in Technical Memorandum No. 2 in
Appendix A.

2.2.2 Groundwater Sampling

Two additional rounds of groundwater sampling were conducted in 1993 (June and
September). Samples collected in June were submitted to a CLP laboratory for analysis
of VOCs, SVOCs, metals, cyanide, pesticides, and PCBs. The September samples were
submitted to the CLP laboratory for analysis of the same parameters as well as the
following treatment parameters:

• Total organic carbon
• Chemical oxygen demand
• Alkalinity
• Chloride
• Total dissolved solids
• Total suspended solids
• Hardness

The analytical results for the treatment parameters would be important should
groundwater remediation be necessary. Those parameters help in evaluating the transport
mechanisms and treatment potential of groundwater.

2.2.3 Offsite Soil Sampling

Two offsite soil samples (CLBK03 and CLBK06 from Conrail property) were originally
planned to be collected in Phase 1 to help evaluate effects the adjacent Conrail railroad
tracks may have had on the site. Because access could not be obtained in Phase 1, those
samples were collected in Phase 2 in September 1993 at the approximate locations shown
in Figure 2-3. The samples were collected from the upper 12-inches using a stainless
steel hand auger. The samples were submitted to a CLP laboratory for analysis of
VOCs, SVOCs, metals, cyanide, pesticides, and PCBs.

2.2.4 Water Level Measurements

Three rounds of groundwater level measurements were taken in 1993. Groundwater
levels were measured in June, August, and September. The data was used to assess
groundwater flow directions.

2.2.5 Historical Data Review

A historical data review was conducted to evaluate the nature and pervasiveness of the
industrial influence on the area surrounding the site. The review also served to support
consideration of an industrial setting scenario in evaluating risks posed by site-related
contaminants.
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The industrial nature of the area was documented by reviewing Sanborn insurance maps,
historic aerial photography, and a search of applicable government databases obtained
through Environmental Data Resources, Inc. (EDR). Aerial photos were subcontracted
by EDR through National Aerial Resources.

2.2.5.1 Aerial Photography

Aerial photographs for the years 1941, 1950, 1957, 1962, 1978, 1986, and 1993 were
obtained. Each photograph depicts the CLL site and surrounding areas at various scales
and degrees of resolution. A comparison was made between each subsequent year's
photograph to document industrial, construction, and demolition activity over time.

2.2.5.2 Sanborn Insurance Maps

Sanborn insurance maps are used to depict commercial and industrial structures, as well
as residential areas. To aid in tracking the industrial development surrounding the site,
maps were obtained and reviewed for the years of 1898, 1915, 1950, and 1956. The
1898 map was compared with that for 1915 and 1915 was compared with 1950, and so
on, to document the area's development over time. This review supplemented the aerial
photography review by providing data for the years before air photograph coverage was
used.

2.2.5.3 Government Records Database Search

An EDR-Radius Search™ Report was obtained for the area surrounding the CLL site.
The report is the result of a radius search identifying sites within a 1-mile radius from the
target property. The report is a screening tool that locates sites with potential or existing
environmental liabilities. The EDR report included:

• Three maps—One displaying sites reported in high-liability government
databases (i.e., NPL, RCRIS-TSDF, CERCLIS, SHWS, AND SWF/LS);
one displaying sites reported in low liability government databases (i.e.,
LUST, RCRIS-Generator, UST, ERNS, TRIS, TSCA, HMIRS, FINDS,
and PADS (Figure 2); and one working map of smaller scale to use as a
base map

• A map review summary listing the database searched and the
corresponding number of sites found in each database for areas consisting
of search radii less than 1/8 mile, 1/8 to 1/4 mile, 1/4 to 1/2 mile, and
1/2 to 1 mile

• A map review table listing information specific to each site having some
form of environmental liability found within each search radius
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• A summary list of "orphan" properties having some type of environmental
liability, but with insufficient address information

2.2.6 Ecological Investigation

An ecological investigation of the site was conducted as pan of Phase 2. The objective
of the investigation was to provide a basis for qualitative evaluation of potential
ecological effects of contaminants associated with the abandoned disposal area. The
scope of the investigation was limited to a general characterization of existing ecological
conditions of the site and surrounding area, and an identification of oven signs of adverse
effects on terrestrial and aquatic communities. This level of investigation was considered
appropriate for the current phase of the Rl/FS investigation, based on existing knowledge
of site conditions.

Ecological characterization of the site consisted of a 1-day visit on October 5. 1993. to
document the current biological communities in the project area.

The perimeter of the previous disposal area on the CLL site was walked and visible
species recorded. The area south of the property was also examined because this area
represented potential wildlife habitat in the immediate vicinity of the site. Information on
rare, threatened, and endangered species inhabiting the site was obtained through an
information request to the IDNR Division of Nature Preserves. The ecological
investigation is described in more detail in Technical Memorandum No. 3 in
Appendix A.

MKEE0013C9F WP5
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Section 3.0

Physical Characteristics and Site Setting

3.1 Site Topography

The CLL site is within the commercial and industrial center of Indianapolis. The region
is relatively flat and ranges in topographic relief from about 750 feet msl above mean sea
level 2.75 miles west of the site to about 705 feet msl at the White River (about 1 mile
east of the site). The CLL site is paved with asphalt except for the southeast corner,
which is covered with compacted gravel. Drainage swales run parallel to the eastern and
southern site boundaries (Figure 1-2) and collect surface runoff from the site. The
southeast corner is the lowest elevation point on the site at an elevation of 691 feet.

3.2 Land Use

A map of the CLL site and surrounding area is presented in Figure 1-1. Immediately
south of the site is the Westinghouse Air Brake Company (WABCO), currently under
investigation by the Indiana Department of Environmental Management (IDEM) as a
possible state-lead hazardous waste site. Land use west of the site is a mixture of
abandoned, former industrial, and residential properties. The area east of the site is the
former location of Indiana Battery Recycling, also previously investigated by IDEM as a
potential hazardous waste site. This property has been redeveloped as a metropolitan bus
terminal. Other manufacturing properties in the immediate vicinity include General
Motors Coach Division, Ford Motor Company, and Chrysler Corporation. The site is
also bordered on the south and east by the Conrail Company (a successor to Perm Central
Transportation Company) railroad tracks.

3.2.1 Historical Land Use

Surrounding land use has historically been associated with heavy industry and can be
classified as urban industrial. The historical data review of aerial photos, government
record databases, and Sanborn Insurance maps substantiated both historically and
currently that the area surrounding the site is primarily industrial and that construction
and demolition have also been a large part of the history of the area. The EDR-Radius
Map Report described 38 or more properties within a 1-mile radius of the site having
some form of environmental liability.
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3.3 Geology

3.3.1 Regional Geology

An extensive sand and gravel outwash deposit lies beneath the region. The coarse-
grained ourwash extends along the White River and is about 6.5 miles wide from east to
west. Discontinuous silt and clay deposits are numerous. At the outer edges of the
outwash. the deposits intergrade with deposits of glacial till (Smith 1983).

Thickness of the outwash deposits in Marion County ranges from less than 15 to more
than 300 feet (DNR 1980). Within the vicinity of the CLL site, depth to bedrock is
about 120 feet and consists of Silurian and Devonian age limestones and dolomites. The
bedrock surface slopes gently to the west.

3.3.2 Site Geology

Geologic information obtained from soil borings drilled during Phase 1 of the
investigation was used to prepare several cross sections of the geology beneath the site.
The locations of the cross sections are shown in Figure 3-1. The cross sections are
presented in Figures 3-2, 3-3, and 3-4.

The cross sections indicate that much of the area in which the red soil was respread in
1987 is underlain by 12 to 16 feet of fill. The fill consists of sandy gravel; clayey, silty
sand; and miscellaneous debris such as wood, concrete, and bricks. A black, dense,
compact silty sand (similar in appearance to foundry sand or cinders) was encountered at
borings CLSB01, CLSB02, CLSB03, and CLSB10 (see cross sections). The sand was
mixed with what appeared to be fly ash. This black sand was encountered at depths of
7 to 16 feet CLSB01 and 2 to 11 feet at CLSB02. At borings, CLSB02, some wood
fragments were encountered within the black sand interval. The thickness of the unit was
pinched out at borings CLSB03 and CLSB10 to the west. Traces of ash were found
within the upper 10 feet of soil at most borings across the site. A mothball-like odor was
detected at CLSB02 when the black ash/sand unit was reached.

A thin lens of red soil (3 to 6 inches) was encountered at CLSB01 about 6 inches below
ground surface and extended east to monitoring well CLMW04. The thickness of the red
soil increased to about 2.5 feet at CLMW04 (Figure 3-2).

A clayey, silty, sand unit was encountered beneath the sand and gravel fill at monitoring
well CLMW01 (Figures 3-2 and 3-3). This clayey sand and other fill material was also
encountered within the fill area at borings CLSB02, CLSB03. CLSB04, and CLSB11.
The clayey sand and fill is underlain by coarse-grained sand and gravel at depths from
about 7 to 16 feet. Discontinuous silt and clay deposits above the sand and gravel unit
were encountered in borings across much of the site and are consistent with the regional
geology described above.
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§* fe^^0^&^^«S*^*.^^^
ifli/« • ic X y •«^^V.-lvJJt';..-r;.
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3.4 Hydrogeology

3.4.1 Regional Hydrogeology

The outwash deposits along the White River comprise the upper, unconfined aquifer.
Aquifer thickness ranges from 30 to more than 80 feet. The average horizontal hydraulic
conductivity is about 300 feet per day for the outwash aquifer. Wells in the outwash
aquifer may produce as much as 3,000 gpm.

Groundwater elevations in Marion County in the upper sand and gravel aquifer range
from about 830 feet in the northwestern portion of the county to less than 680 feet near
the White River in the central portion of the county. A map depicting the general water
table surface for Marion County is shown in Figure 3-5. The source of the map is IDNR
Geological Survey Special Report 19. The map indicates regional groundwater flow in
the western half of Marion County is generally to the east-southeast toward Eagle Creek
and the White River. The map also indicates a depression hi the water table surface
occurs about 0.5 mile southeast of the site as described in Section 3.5 and shown in
Figure 3-5.

3.4.2 Site Hydrogeology

Groundwater level data obtained from the five monitoring wells were used to produce
water table surface maps for the site. Maps were produced for the months of November
1992, and June, August, and September 1993 (Figure 3-6).

The general direction of groundwater flow is to the southeast toward the cone of
depression identified hi Figure 3-5. However, hi June 1993, groundwater level data
indicated the presence of a groundwater divide beneath the site. During this month, the
water table surface in the northern part of the site flows northeast to the White River.
Groundwater beneath the southern part of the site flows toward the cone of depression
southeast of the site.

3.5 Groundwater Uses

In Indianapolis, the upper sand and gravel aquifer is used for approximately 8 percent of
the municipal water supply. (The communities of Lawrence and Speedway in Marion
County rely almost exclusively on groundwater.) Surface water reservoirs supply the
bulk of the municipal water. One wellfield is located about 7 miles south of the CLL site
at Harding Street and Southport Road. The wellfield pumps a total of 6 million gallons
per day (Bruns 1994). A second wellfield is located in northeastern Marion County and
supplies area suburbs. By the year 2000, it is projected that 18 to 19 percent of the
municipal water supply will be from groundwater (Wise-Ewing 1994).
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groundwater in the vicinity of the cone of depression southeast of the site (Figure 3-5).
Survey responses indicated that there are no extended periods of well shutdowns at the
facilities. Therefore, it is probable that these wells are contributing to the cone of
depression and affecting the direction of groundwater flow beneath the site. Groundwater
level data collected at the site indicated that groundwater flow direction beneath the site is
generally to the southeast throughout the year. The groundwater users survey is
described in detail in Technical Memorandum No. 2 in Appendix A.

3.6 Ecology

Results of the ecological characterization of the site indicated a limited number of wildlife
species are present on and adjacent to the site. Current site conditions, including the
presence of a paved surface and surrounding chain-link fence, significantly limit habitat
quality. Plant communities within the property boundary consist of common species
typical of disturbed areas.

Vegetative cover at the site is restricted to narrow borders or bands of primarily
herbaceous plant species along the eastern and western perimeters. The sparse plant
communities are composed of predominantly weedy species typical of waste places or
disturbed lands such as road sides and old fields. Dominant species observed during the
October 1993 site visit included goldenrod. evening primrose, and Queen Anne's lace. A
more complete list of plant species observed in and around the site is presented in
Technical Memorandum No. 3 in Appendix A. Sensitive or high-value communities such
as wetlands, mature forested cover, or remnant prairie are not present within the site
boundary. Gross evidence of potential contaminant effects on vegetation was not noted at
the site, but physical factors, such as asphalt paving and gravel surfaces, may mask signs
of contaminant effects.

Birds were the only group of wildlife species observed during the visit. In total, only
three bird species (the house sparrow, house finch, and mourning dove) were seen on or
in the immediate vicinity of the site. The birds may be considered common for the
habitat types present and are typical species of urban or suburban landscapes. Other bird
species may use the site, but habitat condition is considered to be a limiting factor. No
species of mammals, reptiles, or amphibians were seen while conducting the survey. The
potential exists for some common species to be present, but, as with avian species,
habitat condition is expected to limit their occurrence.

Adjacent to the CLL site, narrow strips of vegetation occur in the area between the
railroad tracks and the chain-link fence surrounding the site. Plant community
composition is similar to the herbaceous communities present at the site. Along the east
perimeter, however, small trees and shrubs such as mulberry and poplar were also
present.

South of the CLL site lies a small area that represents the most significant area of
potential wildlife habitat in the immediate vicinity of the site. Trees and shrubs



South of the CLL site lies a small area that represents the most significant area of
potential wildlife habitat in the immediate vicinity of the site. Trees and shrubs
intermixed with herbaceous plant growth are scattered about. Some areas of bare ground
were also noted. Dominant tree and shrub species consisted of eastern cottonwood,
tree-of-heaven, staghorn sumac, and silver maple. Those species are unevenly distributed
throughout the area into clumps or irregular rows. Nonwood species hi the area include
goldenrods, small white aster, and honeysuckle as well as various grasses and sedges.
The presence of a small area of open water and wetlands potentially increases habitat
quality and the occurrence of additional wildlife species.

Gross evidence of adverse effects on the site's plant and animal communities was not
apparent during the October visit. A more detailed discussion of the approach used and
results of the ecological site investigation are presented in Technical Memorandum No. 3
in Appendix A.

MKE10013CAO.WP5
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Section 4.0
Nature and Extent of Contamination

4.1 Soil Analytical Results

The soil analytical results are summarized in tables presented in Appendix B. Also
included in Appendix B are the data validation technical memorandums. The results are
summarized below.

4.1.1 Organic Compounds

4.1.1.1 Of/site

Surface soil samples were collected outside of the area of contamination investigated at
the CLL site so that offsite conditions could be evaluated. Some offsite samples were
collected within the CLL Company property boundary, but outside of the red soil area.
All offsite sample locations are shown in Figure 2-1. Soil samples collected from
CLBK01 to CLBK07 were submitted for VOC analysis. VOCs detected included
methylene chloride, acetone, 2-butanone (MEK), 1,1,1-trichloroethane (1,1,1-TCA),
trichloroethene (TCE), toluene, and xylene. Several compounds were detected once
(MEK, TCE, and xylene). In general, VOC concentrations were near the method
detection limit.

SVOCs were detected at all 17 offsite locations. Concentrations of individual constituents
ranged from 21 /xg/kg at CLBK02 (naphthalene from 's front yard) to
800,000 |tg/kg at CLBK09 (pyrene from near railroad tracks). Refer to Figure 2-1 for
locations. The highest concentrations of total SVOCs detected were also detected in the
soil sample collected near railroad tracks from CLBK09 at 3,521 mg/kg. Borings
CLBK03, CLBK06 (Figure 2-3), and CLBK17 (Figure 2-1) were all located near railroad
tracks. SVOC concentrations at those locations ranged from 23 jig/kg fluorene at
CLBK06 to 9,100 /ig/kg fluoranthene at CLBK17. SVOC concentrations in soil samples
not collected near railroad tracks ranged from 21 /xg/kg at CLBK02 to 22,000 /xg/kg at
CLBK05 (asphalt-stained drainage swale on CLL site; refer to Figure 2-2).

Table 4-1 lists the "urban background" range of PAHs in urban soil for those
constituents for which values have been established by the Agency for Toxic Substances
and Disease Registry (ATSDR). With the exception of chrysene and benzo(a)pyrene,
offsite concentrations of individual PAHs were within the urban background range for
PAHs in soil. However, the maximum values of PAHs detected in samples collected
near railroad tracks exceeded the background ranges in urban soil in most instances.

Soil samples collected from CLBK01 to CLBK07 were submitted for pesticide and PCB
analyses. Several pesticides were detected at concentrations ranging from 1.3 /xg/kg
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Table 4-1
Statistical Summary Table for Organies in Soil

Carter-Lee Lumber

Compound
V otatiles l«g kg)
Toiuenc

Semt-tolatiles (Kg/kg)
Saphihaiene
2-Sl«h\ -naphthalene
•\cenaphtln lene
Acenaphthene
Dibenzoftiran
Ruorene
Phenanthrene
•\nihratcne
Carbazole
Di-n-but> Iphtbalate
FJuoranihene
P>T*ne
Ben2o(a)anthnceae
Ou>vene
bis 2-Eih) lhex> 1 iphihalate
Di-n-oct> iphthalate
Bertzo(b]fluoranthene
Benzo[k]fluorantbene
Benzo[afp>T«nc
Iivdenof 1 _L3-cd(p>renc
r-» i f L I inp'TTiriB ntaninm t nc
3«izo| a.h_ i )per> tene

Pesticid«s>PCBs (ugkg)
•Icptachior lai
Hepiachlor epoxide
4.4-DDEiai
Eixlnn
Endroulfan II
14 -ODD
Endosuitan sulfate (a)
44-DDT
M«ho\>chlor
Endnn ketone
aipha-Chlordane
pmma-ChlordaDe
Aroc!or-I254fa>

Median
Offcrie

60

21-
22"
155
206
190
1*1

1106
303
232
168

11%
1331
908
iro
3-9
215

1261
880

1019
-63
•; i •j I •*

620

098
I 58
1 90
5 13
2 19
2 2 1
1 90
38"

1530
450
1 35
198

1902

Onsite

108

214
182
128
166
140
143
6*2
2'0
15-
115
8-5

1022
5-5
631
24-

188
848
454
549
32"
->*o
• - "

388

1 14

1 19
2 22

309
238
198
220
4.-I

10 "6
241
15-
1 51

2048

Maximum Value
Offsite

160

60000
60000
19000
20000
9000

30000
3*0000
-oooo
49000
60000

790000
800000
360000
410000

14000
60000

290000
290000
360000
90000
UVntYkouuuu

140000

1 15
5 1
1 T

19

6 5
-6
2 2

14

84
44
4 8
10
22

Onsite

130

2200
1400
1800
1800
1200
610

6500
1200
580

1800
8400

15000
5300
6400
3600
3600

12000
5700
7800
3600
l£SU"lJOUU

6200

4.2
56
46
15
21
46
28

140
46
33
24
25
35

a. No background detections for \alid statistical background computations.

Minimum Value
Offsite

1.0

21
25

24
28
30
23
28
39
42
20
29
28
22
35
61
29

180
180
180
140
Tl
£j

120

0.9
09

8
8
8
8
8
.8
9

1.8
09
0.9
18

Onsite

3.0

34
28
21
32
19
23
60
45
42
20
74
74
59
70
39
19

130
ro
58
29
*TP
.0

84

095
09

.7
7
7
7

.7

.7
9

1.-
09
0.9
17

T-test

<T > (T<t)

0.23

0.98
062
062
0.58
040
069
0.3-
080
0.35
0.39
0.59
0.66
0.39
024
0.18
0.-6
0.94
0.15
0.22

0051
A £.eU.CO

0.30

0.23
030
0.47
O i l
067
052
0.45
0.62
009
0.21
0.69
0.50
O i l

Statistical
Difference

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
v*\r\o
No

No
No
No
No
No
No
No
No
No
No
No
No
No

Background
Range in

Urban Soil (b)

--
--
--
--

--
200-166.00C
145-147.00C
169-59.00C

251-640
--
--

1 5.000 -62,00(
300 - 26.0W

165-220
8.000 -61,00(

900 - 47,00^

»

--
--
--

--
--
--
.-
--
--
--

One-half the laboratory detection limit was used.
b Toxicological Profile for Polyoclic .\romanc Hydrocarbons. Agenc>' for Toxic Substances and Disease Registry.

I' S Department of Health and Human Sen ices. December 1990.

Mk£DP4l 035 XLS GLE65616RIR1



delta-BHC at CLBK06 to 84 fig/kg methoxychlor at CLBK03. No PCBs were detected
above the method detection limit.

4.1.1.2 Onsite

Several VOCs were detected in onsite soil samples including MEK, TCE, toluene,
chlorobenzene, ethylbenzene, and xylene. The majority of the detects and highest
concentrations were found at borings CLSB06, CLSB09, and CLSB10 (Figure 2-2) from
a depth interval of 2 to 6 feet (Table B-l, Appendix B).

Several SVOCs were detected onsite (Table 4-1). Concentrations of individual SVOCs
ranged from 19 Mg/kS dibenzofuran at CLSB01 (depth interval of 0 to 2 feet) to
15,000 /-tg/kg pyrene at CLSB10 (depth interval of 4 to 6 feet). In general, the greatest
number of individual SVOCs detected were within the upper 8 feet of soil and above the
water table. With the exception of benzo(a)pyrene, average individual PAH
concentrations onsite were within or below the urban background range for PAHs as
established by the ATSDR. In general, maximum individual PAH concentrations were
also within or below ATSDR urban background range. The exception: chrysene and
benzo(a)pyrene exceeded the ATSDR urban background range. However, their onsite
concentrations as well as the concentration of other PAHs detected onsite, were below
PAH concentrations detected in soil samples surrounding the CLL site.

Several pesticides were detected onsite. Concentrations ranged from below the detection
limit to 140 jig/kg at CLSB10 (4 to 6 feet below grade). PCB Arochlor-1254 was
detected in three onsite soil samples (CLSS02, CLSB01, and CLSB11) in concentrations
ranging from 32 to 35 Mg/kg.

4.1.2 Inorganics

4.1.2.1 Offsite

Inorganic offsite concentrations in samples were compared to typically occurring or
"background" values for the eastern United States as published in the U.S. Geological
Survey (USGS) Paper No. 1270 when USGS values existed (see Table 4-2). Average
inorganic concentrations detected in CLL RI offsite samples were within the typical range
of urban background values for the eastern United States. However, maximum
concentrations for several inorganics exceeded the background values including arsenic
(CLBK03), copper (CLBK04), and lead (CLBK06). Borings CLBK03 and CLBK06 were
located just east of the site near the Conrail railroad tracks. Boring CLBK04 was located
in the drainage swale at the site just north of (upslope from) the red soil area.

4.1.2.2 Onsite

Onsite inorganic concentrations were also compared to USGS urban background values
for the eastern United States. Average inorganic concentrations onsite fell within the
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Table 4-2
Slalltlkal Summary Table for Inorganic* In Soil

Curlcr-l^c Lumber

Melal* (mg/kg)

Aluininuni
Aitliniony
Arsenic
Hui mm
licrvllitiin
L'udtnium
('iilnuin
Chromium
L'olwll
Topper

Iron
Ixnd
MiigiicMiini
Manganese

Mercury
Nickel

I'olussium
Selenium

Silver
Sodium
lltiillium
Vunndiiiin
/.nit
Cyimulc

Median
(Will*

6726
H 5
70

70 1
07
1 1

105M.
15 5
7 1

5 5 4

1 75<>4
90 5

KMOO
4X9

0 1

1 7 4

975

0 5

0 9

mo
0 1

22 1
1270

(M

Onille

•4H2I
5';

II 1
4M
(Id
07

K0717

20 5
5 9

7 2 - 1
K.-ISX

-12 K
1795.1

•1(,«
0 1

207
6 VI
04
O K

KM 8
0 2

15 1
764
0 5

Minimum Value
Off.llr

1 (,()()()
^ 2 9

2570
19X0

2 0
5(,

10700(1
•1H 9

Id 9

6970 II

19200
22700

19400
MOO

04

19 9

2IK)
4 0

1 0
15100

0 5

45 9
424 0

06

Ontlic
14900

100

1 97 0

12X0

|5| (I

1 1

19X000
4 19 0

15 1

1 1 4 0
161000

176 0
59000

12X0

0 5

1710

1250

1 5
2 4

112 0
0 5

X86
5640

2 1

Minimum Value
Offtllc

2740
6 X
0 2

14 9
0 1
09

2250
76
1 1

12 1
7190
14 6
14X0
252
0 1
70

5 1 1
0 2
O X

2 X 2
02
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294
0.1
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1750
M
2 6
1 2
0 2
0 1

4460

5 1
2 5
4 1

5010
2 9

605
220
0 1
6 2
169
0 2
04

291
0 1
5 1

II 6
0 1

T-le»l
P ( T < 1)

0010

0 002

0 290

0 (MO

0 520

oool
0001

0210

0 140

0010

0710
0 040
0.04K
0 7.10
0 650
0 160
0001
0 290
0010
0210
0005
0010
0014
(Id 10

Siiiliilcal
Difference

Yes*
Yes*
No

Yes*
No

Ycs»
Yes
No
No

Yes*
No

Ycs»
Yes
No
No
No

Yes*
No

Yes*
No

Yes*
Yes*
Yes*
No

llatkitround Value«
for Katlern US. (a)

700 - -10.000

• 0 1 - 7 1
10 - 1.500

- 1 -7

100 • 2XO,(HMI

1 • I.(MX)
• 0 1 - 70
• I - 700

100 - • 100.000

• 10- 100

• 2 - 7,000
001 - 1 4

• 5 - 7 0 0
50 - .17,000

'500 - 50,000

•7 - loo
• 5 - 2.900

Notes
* nulicnlcs oll'silc lonccntiiilioM is iliilisliailly higher (linn onsilc toiucnlintion

it II 1 Shncklctlc mid J () Hocmgcn Klcmcnl ('ontciiliiilinnx in Soils mid Oilier Suifkiul Millennia
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published background values (Table 4-2). However, the individual sample concentration
for beryllium exceeded the USGS background value at CLSB08 at a concentration of
151 mg/kg in the 0- to 2-foot sample. USGS background values for lead were also
exceeded at CLSB08 at a concentration of 376 mg/kg and a depth of 0- to 2-feet and at
CLSB02 at a concentration of 332 mg/kg and a depth of 4 to 6 feet.

4.1.3 Statistical Comparative Analysis

The geometric average and the maximum and minimum concentrations of each compound
analyzed were calculated for each data set (i.e., the onsite soil sample set and the off site
soil sample set). Acetone and methylene chloride were not included in the statistical
analysis as these compounds are common laboratory contaminants and there is no record
of their historical use onsite. In addition, xylene, TCE, and chlorobenzene were not
included in the statistical analyses. TCE and chlorobenzene were only detected in one
sample at concentrations below laboratory detection limits. Xylene was detected both
onsite and offsite at concentrations well below laboratory detection limits, and there is no
record of its historical use onsite.

When a compound was reported as undetected, half of that compound's laboratory
detection limit was used in the calculations. The data were then analyzed to determine
whether there was a statistical difference between the onsite and offsite analytical results.
The student's t-test at the 95-percent confidence level was used in the analysis. A
detailed discussion of the statistical approach used as well as the statistical tables
generated are presented in Technical Memorandum No. 4 in Appendix A.

4.1.3.1 Organics

Results of the Student's t-test indicated no statistical difference between offsite and onsite
results for VOCs, SVOCs, and pesticides at the 95-percent confidence level.

4.1.3.2 Inorganics

The results of the Student's t-test indicates that calcium and magnesium concentrations
were statistically greater onsite than offsite (Table 4-2). For the remaining inorganic
compounds, the results indicated either no statistical difference between offsite and onsite
results or offsite concentrations were statistically greater than onsite concentrations.

4.2 Groundwater Analytical Results

Table 4-3 is a summary table of the analytical results for both groundwater grab and
monitoring well samples. The data tables and data validation technical memorandums are
presented in Appendix B.
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Tabk4-3
Groaadwaw Resales Saamary Table

Cartrr-L** Laaibrr

(Ptje 1 of 2)

Scaboai Lot » boa:
Saapte Naaiber:

Date Sanplcd:
VoUbleslBgl.)
Chkrelonn

Main oil nla lag L)
Ptteool
vapfcctukne
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D»-n-but> ipfathjlaie
nuoranthenc
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Jtu 2 -Etb> lhex> 1 )phthil me

Kpba-BHC
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Vptachlor
\ldnn
>cidrm
iadno
iadosutfao sulfatt
14 -DDT

MTCUK5 (•» L)

\Jianmiian
\rwnK
ianuoi
•tertllnon

Caiman
Chre«n.uni
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lopper
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tfanfJDCK
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rreacauac ParaauUn (a^/L)
\lkal nun
Total Organic Carton
Chemical Oofen Demand
Chtoode
fordoes*, as CaCO,
Focal Dissolved Solids
Focal Suspended Solids

CtM*«l

lipfradieat)

11 5.92

< 10

•- ::>
< 10
< 10

< 10
< 10
< 10
< 10

< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0
< 0

32 3
< 1

< 112
< 1
< 4

131000
< 3
< 5

< 4

2" 5
! 4

34400
46 *
< 02
I I 9
3840
1 4

42800
<
< 3
64
< 10

- -

- -
- -
- -

- -

6~93

< 10

< 10
< 10
< 10
<• 1 it*- 1 -'

< 10
< 10
< 10
< 10

< 0.05
< 0 0 5
< 0 0 5
< 0 0 5
< 0 0 5
< 0 0 5
< 0 0 5
<0 1
<0 1

< 2 3 5
< 2 3
138
< 8

< 1
126000
< 5 8
< 3 8

< 2 I 3
5 <

33400
122
< 1
<6 !
4160
< 33
54000
< 12
< 3 3
< 34
< 10

--

--

- -
--
- -

9.1193

< 10

< 10
< 10
< 10
<: in^ 1 U

< 10
< 10
< 10
< 10

<0.05
00032
<005
< 0 0 5
<005
<005
<005
<0 1
<0.1

< 5 3 8
< 12
126
1 0

< 2 8
116000

, M f^ 4 ?
52

1270
< 5

33400
2*0
< 1

< 1 3 _2
<4390

< 1
49800

< -
< 4 7
I I 8
2 0

399
< «J
- -

127
'09
651
686

2410

CLVTW02
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11"̂ !
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3
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<" 1 fl*• 1 U

< 10
< 10
< 10
06
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< 0
< 0
< 0
< 0
< 0
< 0.
< 0
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< 2 4
1 6
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< 1
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0

< 6
< 1

32400
78

< 0 2
1 1 4

4400
30

31200
1 4
< 3
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< 10

- -

- -

- -

- -

6H93

< 10

< 10
< 10
< 10
< in^ 1 U

< 10
< 10
< 10
< 10

< 0 0 5
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<005
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<005
<005
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< 2
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I

< 0
< 0
< 0
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<0
<0
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< 4
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\ 2

36800
224

<0-2
89
4070
13

46100
1 0
< 3
46
< 10

--

--
--
--
--
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&~93
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< 10
< 10
< 10
< i n** 1U

< 10
< 10
< 10
< 10

<005
<0.05
<00f
<005
<005
<005
<005
<0 1
< 0 1

< 25 2
<23
57 1
< 16
< I."

194000

< 5 8
< 3 8

< 4 8
1.9

39000
6

< 1
<6 1
3310
< 33
40100
< 1-2
<33
< 3 4
< 10

--

--
--
--
--
--

91193

< 10

< 10
< 10
< 10
< in^ I U

< 10
< 10
< 10
< 1 0

<005
<0.05

<OO5
<005
<005
<005
<005
<0 1
< 0 l

<538
< 1-2
480

< 1
< 2.8

1TJOOO
< 5 ~
f t £< 4 ?

46
< 18 8

< 5
39900

10
< 1

<13-2
<4390

< 1
44200

< *

CLMW04
(dowB-erougradient)

ll/tV92

< 10

< 10
< 10
< 10
< in^ 1 U

< 10
< 10
< 10
< I O

<0.
< 0
<0.
<0
< 0
<0.
< 0
< 0
<0.

<24
1 1

448
< 1
< 4

164000
< 3

< 4
23.5
< 1

40200
116
< 02
< 5

4490
18

53200
< 1

< 4 7 < 3
42 <3
20 < 10

442

151
144 --
71.8
El
830
3810

6/^3

< 10

< 10
< 10
< 10

< 10
< 10
< 10
< 10

<0.05
< 0.05
• 0.05
< 0 0 5
<0.05
< 0 0 5
<0.05
<0.1
<0.1

<23.5
< 4 6
498
<12
< 1.7

179000
<5.8
f 7 D< J.8

< 4 8
3.0

45000
< 1.8
< 1

<6.1
4250
92

40700
< 12
<3.3
< 3 4
< 10

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

9/22/93

< 10

< 10
< 10
< 10
<r in^. 1 U

< 10
< 10
< 10
< 10

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.1
<0.1

<53.8
< 1.2
38.4

^-10< 2.8
139000
<3.7
^ 4 e< 4.5
<3.6
< 18.1

< .5
38300
< 1.6
< .1

<I3 .2
<4390

< 1
50300
< .7
<4.7
6.5
3.9

406
9.4
93.7
72.3
569
710

3210
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Table 4-3
Groundwater Result! Summary Table

Carter-Lee Lumber
(Page 2 of 2)

Station Location
Sample Number

Date Sampled
Volatile! (ug/L)
Chloroform

Semivolatiles (ug/L)
Phenol
Naphthalene
Diethylphthalate
Phenanthrene
Di-n-butylphthalate
Fluoranthene
Gyrene
bis(2-Ethylhexyl)phthalate

Pesticides/PCBs (ug/L)
alpha-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Dieldrin
Endrin
Endosulfan sulfate
4,4'-DDT

Inorganics (|ig/L)
Aluminium
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
vlagnesium
Manganese
Mercury
Nickel
fotassium
Selenium
Sodium
Piallium
Vanadium
Zinc
Cyanide

Treatment Parameters (mg/L)
Alkalinity
Total Organic Carbon
Chemical Oxygen Demand
Chloride
Hardness, as CaCO3

Total Dissolved Solids
Total Suspended Solids

CLMW05
(downgradient)

11/6/92

< 10

< 1 0
< 10
< 10
<10
<10
< 10
< 10
< 10

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

<24
1.5

68.5
< 1
<4

197000
< 3
< 5
< 4

11.6
1.2

30800
90.6
<0.2
11.4
3940
3.7

24800
< 1
< 3
< 3

< 10

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

,
6/7/93

< 10

< 10
< 10
< 10
< 10
< 10
< 10
< 10
< I O

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.1
<0.1

<23.5
<2.3
55.6
< 1.6
<1.7

140000
<5.8
<3.8
<4.2
< 11.9
2.2

28200
<1.8
< . l

<6.l
3170
5.0

34000
< 1.2
<3.3
<3.4
<10

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

9/22/93

< 10

< 10
< 10
<10
< 10
< 10
< 10
< 10
< 10

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.1
<0.1

<53.8
<1.2
59.5
2.3
4.0

146000
<3.7
<4.5
6.3

112.0
<0.5
33100
4.1
< . l

<13.2
<4390

2.0
40400
<0.7
4.8
14.3
4.0

372
7.24
98.4
61.9
592
664
5510

CLMW05-FR1

9/22/93

< 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

0.0036

<53.8
<1.2
57.3
< 1

<2.8
137000
<3.7
<4.5
<3.6

<18.8
<0.5
33800

1.6
<0.1

< 13.2
<4390

< 1
42100
<0.7
<4.7
5.4
5.2

373
7.54
77.8
67.7
636
774
3300

Groundwater Grab Samples
CLSB01
CLGRB01

11/6/92

< 10

< 1 0
< 10
<10
< 1 0

1
<10
<10
<10

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<24
< 1

85.6
< 1
<4

132000
< 3
< 5
<4
142
< 1

35100
838

. <0.2
7.4

4120
1.5

43500
< 1
< 3
4.6
< I O

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

CLSB02
CLGRB02

11/6/92

< 10

2
2

0.9
0.6
< 2
<10
<10
<10

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

36.3
< 1

68.2
I . I
< 4

144000
< 3

12.2
<4
138
< 1

35500
328

<0.2
< 5

4460
2.7

49400
< l
< 3
8.3
<10

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

CLSB03
CLGRB03

11/6/92

< 10

1
< 10
<10
< I O
<1.8
< 10
<10
<10

<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.

29.7
< 1

88.3
< 1
<4

155000
< 3

22.9
< 4

1790
1.0

38300
1010
<0.2
11.4
4670
2.5

49300
< 1
<3

24.9
<10

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

CLSB04
CLGRB04

11/4/92

< 10

< 1 0
< 10
< 10
< 10
0.5
< 10
< 10
< 10

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

1 1400.0
10.7
253
1.5
< 4

257000
51.9
30.8
99.3
64100
49.7
68300
1790
0.6

65.8
6160
2.9

47800
< 1

46.6
389
<10

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

Drinking
Water
MCL"

100

NA
NA
NA
NA
NA
NA
NA
6

NA
NA
0.2
0.4
NA
NA
2

NA
NA

50-200*
50

2000
4
5

NA
100'
NA

1300
300*
15
NA
50*
2

100
NA
50
NA
2

NA
5000*
200

NA
NA
NA
NA
NA
NA
NA

lla np^,. designates field replicate.
b Maximum contaminant level promulgated under U.S. EPA's Safe Drinking Water; 'refers to secondary MCLs.

r MCL for total chromium.

||NA indicates not available.
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4.2.1 Organics

4.2.1.2 Groundwater Grab Samples

No VOCs. pesticides, or PCBs were detected in the groundwater grab samples. Several
SVOCs were detected: phenol, naphthalene, diethylphthalate. phenanthrene. and
di-n-burylphthalate. The majority of the SVOCs were detected at CLSB02.

4.2.1.3 Monitoring WeU Samples

Only one VOC was detected during the three sampling events. Chloroform was detected
in CLMW02 at a concentration of 1 jig/L in November 1992. The compound was not
detected at any other locations or during subsequent sampling events making its
November presence suspect.

Several SVOCs were detected at two wells (CLMW02 and CLMW03) during the
November 1992 sampling event. CLMW02 is located upgradient of the site and
CLMW03 is located downgradient. The SVOCs included phenol, phenanthrene,
di-n-burylphthalate, pyrene. and bis(2-eihylhexyl)phthalate. Concentrations ranged
between 0.6 and 3 ng/L (Table 4-3). No SVOCs were detected in June 1993. One
SVOC. Di-n-burylphthlate was detected at CLMW02 at a concentration of 1 /ig/L in
September 1993. Detections of any individual constituents were not confirmed in
multiple sampling events, making detections suspect.

No PCBs were detected above method detection limits during the three sampling events.
Two pesticides were detected in groundwater during the November 1992 sampling event.
Endosulfan sulfate and 4.4'-DDT were detected in CLMW03, each at a concentration of
0.22 Mg L No pesticides were detected in June 1993. In September 1993, several
pesticides were detected at CLMW01. CLMW02, and CLMW05 (refer to Table 4-3).
CLMW01 and CLMW05 each had one pesticide detect. Seven pesticides were detected
at CLMW02 with concentrations ranging from 0.003 to 0.018 /xg/L (Table 4-3).

4.2.2 Inorganics

4.2.2.1 Groundwater Grab Samples

Several inorganics were detected in the grab samples (Table 4-3). The highest
concentrations were detected at CLSB04 within the former trench area.

4.2.2.2 Monitoring Well Samples

Table 4-3 lists the inorganics detected and the corresponding concentrations. Also
included in the table are the September 1993 results for treatment parameters.
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Arsenic was detected at CLMW02, CLMW03, CLMW04, and CLMW05 in November
1992. Concentrations ranged between 1.1 /xg/L at CLMW04 to 1.6 /*g/L at CLMW02.
Arsenic was not detected during subsequent sampling events.

Beryllium was detected at CLMW03 in November 1992 and at CLMW01 and CLMW05
in September 1993. Concentrations ranged from 1 ng/L at CLMW01 to 2.3 /ig/L at
CLMW05.

MKE10013CA1.WP5
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Section 5.0

Contamination and Fate Transport

The purpose of this section of the RI report is to describe the CPCs at the site and
discuss their potential for migrating through soil and groundwater. This section is
divided into a discussion of how the CPCs were identified, their migration pathways and
contaminant transport potential, and the fate of the CPCs are evaluated.

5.1 Data Evaluation and Identification of CPCs

Identifying CPCs is based on evaluation of data generated during site investigations
performed by CH2M HILL during November 1992, June 1993, and September 1993.
Chemicals were detected in groundwater and subsurface soil. Section 2.0 of the RI
report provides descriptions of the site investigation methodologies and Section 4.0
discusses the nature and extent of contamination.

The contaminant sources identified during past investigations included neutralized calcium
ferrosulfate (spent sulfuric acid pickling liquor) used in metal plating operations, an oily
filter cake, and red liquid that may have been the metal plating sludge or other material.
A small batch operation to treat wood products using pentachlorophenol was later
identified as possibly contributing to the site contaminants.

5.1.1 Soil CPCs

Soil samples were collected at various depths (0.5 to 20 feet) from onsite and
background, or offsite areas proximate to site, during the investigation. Because the
typical depth of excavation during construction is 10 feet, only samples collected at
10-foot depths or less are used in the RA. The assumption is made that excavated soil
will be redeposited at the surface and, thus, will be available for exposure routes.

A total of 35 onsite soil samples (3 of which are replicates) was collected from
12 subsurface soil locations and 3 swale soil locations. A subtotal of 30 onsite soil
samples was taken from 10-foot depths or less and used in the RA. Of the 30 onsite soil
samples, 27 samples were analyzed for priority pollutant VOCs and SVOCs. (The
3 replicates were not included in these analyses.) Metal analyses were performed for all
30 of these onsite soil samples (27 soil samples plus 3 replicates). In the case of
inorganic analyses, the exception to this analytical protocol is cyanide which was
analyzed for in 23 samples.

A total of 21 background soil samples (2 of which are replicates) were collected from
17 subsurface soil locations. A subtotal of 20 background soil samples were taken from
10-foot depths or less and are used in the RA. Of the 20 background soil samples,
9 samples were analyzed for priority pollutant VOCs, pesticides, and PCBs; 19 were
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analyzed for priority pollutant SVOCs. Metal analyses were performed for all
20 background soil samples < 18 soil samples plus 2 replicates). In the case of inorganic
analyses for background soil, the exception to this analytical protocol is cyanide which
was analyzed in 5 samples.

Soil data reveal that 24 inorganic chemicals (Table 5-1). 8 VOCs (Table 5-2), 25 SVOCs
(Table 5-3). 12 pesticides (Table 5-4). and 1 PCB congener (Table 5-1) were detected in
at least one soil sample. The chemicals were evaluated to eliminate a chemical from
consideration as a CPC in soil using the following criteria established by EPA:

• Low detection frequency (less than 10 percent)

• No site-specific historical use or significance

• Onsite concentration less than or equal to background concentration
(employed two sample t-tests assuming equal variances; refer to
Appendix A)

• Common laboratory contaminant, employing 10 x rule that states the
sample results should be considered as positive results only if the
concentrations in the sample exceed ten times the maximum amount
detected in any blank (Risk Assessment Guidance for Superfund, Human
Health Evaluation Manual. Volume I, pg. 5-16)

• Considered a micronutrient and lexicologically insignificant

Based on the above criteria, no inorganic chemicals, VOCs, or SVOCs were selected as
CPCs. The criteria used to delete inorganic chemical constituents are listed in Table 5-1,
VOC constituents in Table 5-2. and SVOC constituents in Table 5-3.

Only 1 pesticide, heptachlor, and 1 PCB congener, Arochlor-1254, were screened as
CPCs (Table 5-4). Heptachlor was detected at a 15-percent detection frequency
(4 positive detections out of 27 analyses) and all but one of the detections were at
concentrations approximating the contract required detection limit. Arochlor-1254 was
detected at an 11 percent detection frequency (3 positive detections out of 27 analyses)
and all the detections were at concentrations approximating the contract required detection
limit. No historical information exists to indicate that heptachlor or PCBs were used at
the site.

The criteria used for deleting other detected pesticides are listed in Table 5-4.

The CPCs were identified in the following soil samples (subsurface soil = sb, swale
soil = ss):
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Table 5-1
Chemicals of Potential Concern

Inorganics in Soil
Carter-Lee Lumber

Criteria Used Total
Chemical Selected as Tor Nonselecfion Positive
Parameter CPC? (b) Detections

Positive
Total Detection

Analyses Frequency

Range of
Positive

Detections
Background

Range (a)
Inorganics (mg/kg)
Aluminum no 3 30
Antimony no 3 11
Arsenic no 3 30
9arium no 3 30
Beryllium no 3 30
Cadmium no 3 30
Calcium no 5 30
Chromium no 3 30
Cobalt no 3 30
Copper no 3 30
Iron no 3,5 30
Lead no 3 30
Magnesium no S 30
Manganese no 3 30
Mercury no 3 30
Nickel no 3 30
Potassium no 3,5 30
Selenium no 3 24
Silver no 3 30
Sodium no 3,5 30
Thallium no 3 23
Vanadium no 3 30
Zinc no 3 30
Cyanide no 3 23

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
23

100%
37%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
80%
100%
100%
77%
100%
100%
100%

1,090- 14,900
3.4-10.0
2.4 - 197
1.2-328
O.I - 151
O.I - 1.3

4,460 - 236,000
4.8-439
2.2-15.3
3.7- 114

5,030-161,000
2.9-376

605 - 59,000
204- 1,280

0.1-0.5
2.9- 173

169- 1,250
0.2-3.5
0.4 - 2.4

29.3 - 332
0.1-0.5

5.3 - 88.6
11.6-564
0.3-2.1

2,460- 16,000
6.8 - 32.9
0.2-257
14.9-198
0.2-2.0
0.8-5.6

2,250- 128,000
6.7-48.9
3.1 -16.9
8.3 - 6,970

6,570 - 39,200
10.1-2,270

1,480-39,400
252- 1,400

0.1-0.4
6.9-39.9

433-2,130
0.2-4.0
0.8- 1.0

28.2- 1,510
0.2-0.5
8.3-45.9
23.1 -424
0.3 - 0.6

Footnotes:
(a) Background represents analytical results of soil samples taken from soil sample locations CLBK01 through CLBK17.
(b) Criteria used for deletion of a chemical from consideration as a chemical of potential concern (CPC):
1. Low detection frequency (less than 10%).
2. No historical use or significance.
3. Detected onsite concentrations statistically equivalent to or less than background concentrations.
4. Common laboratory contaminant.
5. Considered a micronutrient and lexicologically insignificant.
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< hrmiral* nf Hulrnllal i onrri n
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Harkgrountl
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Harkgruunil

Hangr (It)

Volatile Orgaiin (|t(/k|)

Acetone no 2.4 14 27 S2% 1 4 - 1 7 0

2 llulononc (Ml K) no 2.4 1 27 11% 1 1 - 1 1

1 'hlotohcii/cnc no 1.2 1 27 4V. ^

lihylbcn/cnc no 2.1 1 27 11% 2
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not avuilahlc

nol availnhlc
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1.000 -VOOO
!.()(«) • V(HM)
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[•) liackgrounii rcptcscnls mill) Heal results ol soil samples taken Irom soil sample locations ( 1 IIKOI llmingh CI.IIK07.

' indicates upper end of range is possibly representative of common laboratory contamination

(b) Background reference • "Ihc Soil I bcrnislry ol lla/ardous Materials." James Dragun. lla/ardous Materials Control Kcscarch Institute. I')XH

(c) Criteria used for deletion of a chemical Irom consideration a.s a chemical of potential concern ((!'(')

1 Low detection frequency (less than 10%)

2 No historical use or significance

i Detected onsilc concentrations statistically equivalent to or less than background concentrations

4 Common laboratory contaminant
5 Considered a micronulrlcnl and loxlcologlcnlly insignificant

MKL/UP4I 009.XLS (II I 6V, 16 HI Rl



Table 5-3
Chemicals of Potential Concern

Semivolatile Organics in Soil
Carter-Let Lumber

Criteria Used

Chemical Selected as Tor Nonselection

Parameter CPC? (C)

Total Positive Range of

Positive Total Detection Positive

Detection Analyses Frequency Detections

Background

Range (a)

Background

Range (b)

Semivolatile Organics (fig/kg)

Acenaphthene no 3

Acenaphthylene no 3

Anthracene no 3
3enzo(a)anthracene no 3
3enzo(a)pyrene no 3

Benzo(b)fluoranthene no 3

3enzo(g,h,i) perylene no 3
9enzo(k)fluoranthene no 3
Bis(2-ethylhexyl)phthalate no 3,4

Butylbenzylphthalate no 1,4
Carbazole no 3

Chrysene no 3
Oibenz(a,h)anlhracene no 3
Dibenzofuran no 3

3-3' dichlorobenzidine no 1
Diethylphthlate no 1,4

Di-n-butylphthlate no 3,4
Di-n-octylphthlate no 3,4
Fluoranthene no 3
Fluorene no 3
!ndeno(l,2,3-cd)pyrene no 3

2-methylnaphthalene no 3
Naphthalene no 3

Phenanthrene no 3
Pyrene no 3

15 27

15 27

20 27

23 27

18 27

21 27

16 27

10 27

3 27

1 27

20 27

23 27
5 27

18 27

1 27

1 27

17 27

6 27

17 27

18 27

12 27

16 27

13 27

23 27

21 27

56%
56%
74%
85%
67%
78%
59%
37%
11%
4%
74%
85%
19%
67%
4%
4%
63%
22%
63%
67%
44%
59%
48%
85%
78%

32 - 1,800

21-1,800
45 - 1,200

59 - 5,300

58 - 7,800
130- 12,000

84 - 6,200

170-5,700
39 - 3,600

3600.0
42 - 580

70 - 6,400
78 - 3,600

19-1,200
3,600

64
20-1,800
19-3,600
74 - 8,400

23-610
29 - 3,600
28- 1,400

34 - 2,200

60 - 6,500

74-15,000

28 - 20,000

24 - 19,000

39 - 70,000

22 - 360,000
180-360,000

180-290,000
120- 140,000

180-290,000
61 - 14,000

380
42 - 49,000

35-410,000

23 - 60;000
30 - 9,000

380
nondetect

20 - 60,000

29 - 60,000
29 - 790,000
23 - 30,000

140-90,000
25 - 60,000

21 -60,000
28 - 370,000
28 - 800,000

Footnotes:

(a) Background represents analytical results of soil samples taken from soil sample locations CLBK.01 through CLBK17
(b) Background reference - "Toxicological Profile for Polycyclic Aromatic Hydrocarbons," Agency for Toxic Substances and Disease Registry, December,

;c) Criteria used for deletion of a chemical from consideration as a chemical of potential concern (CPC):
1. Low detection frequency (less than 10%).

2. No historical use or significance.

3. Detected onsite concentrations statistically equivalent to or less than background concentrations.
4. Common laboratory contaminant.
5. Considered a micronutrient and toxicologically insignificant.

not available

not available

not available

169-59,000
165-220

15,000-62,000
900 - 47,000
300 - 26,00

not available
not available

not available
251-640

not available
not available
not available

not available
not available
not available

200- 166,000

not available
8,000-61,000
not available

not available

not available
145- 147,000

1990.
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< hrmirali nf I'lilrnllil < unrrrn

I'rtlirlUrt and l'< H« In Soil

Cailn 1 re 1 umbrr
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( hrmlril Srlrrlrd it fur Nunirlrc lion

I'aramrlrr ( f t? (h)

tola)

I'o.lllvf Inlal

Drlrrlluni Analyiri

fiiilllvr

Orlfcllun

frrqurnry

Hangr of

i'o«ll!vr

Drlrrllon.
Harkiniund
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frillcldri (pB/k|)

Alpha chlordanc no

I iomma chlordanc mi

M'-l>l>l> no

M'-imi: no

1.4' 1)1)1 mi

hndoiulfan II mi

l-ndotullan tulfatc no

Indent no
1 ndrln kclonc no

llrplarhlur yri

llcptochlor cpoxldc no
vlclhnxychlof no

1

1

1.2.1

l.i

2.1
2.1

1

:.i
2.1

i
1.2.1

1

4

1

2

14
<
2

>>

\

4

^
2

27

27

27

27

27

27

J7

J7

21

n
27

27

)'»%

H%
4V.

7V.

^2V.

I'JV.

7V.

11V.

11%

15%
!'*%

7V.

4 ^ • 24

74 2<

4 r >

4 1 • 4h

M - 140

C* • 21

* 2 - 2K

• > ! • H

(< 4 - 1 1

1.9-4.2

2 - ^ «

IK -4h

noiidrlrcl

mindclccl

nondclci.1 •

nondclccl

nondclcct

nondclrcl

nondclctl

nondclcil

nondclctl
nondrlrcl

mindclccl

mindclccl

4 H

10

7 d

14

< > <

1')

44

* 1

H4

ITBi(MK l̂)
\rochlor 1254 yri

(H)ln(ilcs

a) Ilickgiound tcprc%cnls nnalylicnl results ol soil samples taken

b) Criteria used for deletion of a chemical Irotn consideration is

1 1 ow detection frequency (less than 1(1%)

2 No historical use or significance

1 Delected umllc concentration) statistically equivalent to or less

4 Common laboratory contaminant

5 Considered a micronulricnl and lexicologically insignificant

J 27

Irom soil sample locations CIIIKOI

a chemical of potential concern (Clt

11%

through ( 1 IIK07

')

J2-J* nondrlrrl

than background concentration!
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Heptachlor

SS01-B (2.6 jig/kg, "J" qualified)
SB03-1 (1.9 Mg/kg, "J" qualified)
SB11 (4.2Mg/kg)
SB12-1 (2.2 /tg/kg, "J" qualified)

Arochlor-1254 (PCB)

• SS02-A (34 jig/kg, "J" qualified)
• SB01-1 (35 /ig/kg, "J" qualified)
• SB11 (32 jig/kg, "J" qualified)

5.1.2 Groundwater

Groundwater data for 5 onsite monitoring wells (17 samples) were evaluated; no
background groundwater samples were obtained during the site investigation.
Groundwater grab sampling (4 onsite samples) was performed at the site to provide
screening-level data on potential groundwater contamination. In accordance with
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(EPA 1988), the grab data will not be used in the RA because field screening data are
inappropriate for groundwater analysis, other than to better define chemical analysis
parameters.

Groundwater data reveal that 19 inorganic chemicals (Table 5-5) and 15 organic
chemicals (Table 5-6) were detected in at least one groundwater sample. Chemicals were
evaluated to eliminate a chemical from consideration as a CPC in groundwater using the
following criteria:

• Low detection frequency (less than 10 percent)

• No historical use or significance

• Onsite concentration less than or equal to background concentration
(maximum detected onsite concentration less than or within background
range cited in research literature)

• Onsite concentration less than or equal to the Drinking Water Act
maximum contaminant level (MCL)

• Common laboratory contaminant, employing 10 x rule that states the
sample results should be considered as positive results only if the
concentrations in the sample exceed ten times the maximum amount
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T»bl* 5 5

( ttrmkkli of PolrnluU ( 'onr»rn

lnar|ink« In (irmmdwDltr

('•rtcr !«• Lumber

(rlUrtelltml Tola!

1 1u mkaj S«l*clt4 u fur NonMlvrllon Poilllv*

l'«mmrl*r (.TO (r) IWIfellon

PMltlVf

Tola) IM*fllo«

AntlyMt Krtqurnry

KMI|» of
Poalllv* Barkfround

Dflrrtlona kan|» (•)
Drinldni W.u r

MCL(b)

lnor|uilcf(u|/l.)

Aluminum no

Anenic no

lUrium no

Itervllium no

L'admiurn no

I'alcium IHI

I'opjwr no

Iron ttn

If Kit no

Magnoium IHI

Manganeic no

Nitkel no

I'oluiium no

Selenium no

Sodium no

llullium mi

V«nidium no

/.nit no

Cyanide no

3.4

3.4

1,4

3.4

1.1.4

6

3,4

3,4,6

1,4

1.6

1

1.4

1.6

3.4

3,6

3.4

1,3

1.4

4

2
4

15

1

1

17

1

H

9

17

13

5

II

II

17

2

1

9

6

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

12%

24%

KK%

m%
6%

100%

IX%

47%

51%

100%

76%

29%

65%

65%

100%

12%

6%

51%

15%

26 J- 32 3
1 1 - 1 6

1X4 • 131
1 - 2 1

40

IOX.OOO • 1 97.000

4 6 - 6 3

1 0 6 - 127

1 2 - 5 5

2 H 200- 4 5.000

1 6 - 9 0

K9- II 9

1110-4.6X0

1 2 - 9 2

24X00 - 54.000

1 - 1 4

4 8

4 2 - 1 4 1

2 - 5 4

1 ciulnolcn

» lUikground relercnce • "'Hie Soil Chemidry ol IU/*nlou» Material*," Jatnc* Dragun, MA/AMIOU! MnlcnuU Control Kciearch Imlitule

|li) Maximum conlAminanl level promulgilcd under UN l-.PA'n Snfe Drinking WAlcr, • rcfcr« In >ciondnry MCI J

it) Ciller IA u»cd lor ilclelion of • chemical from consideration an a chcniKnl o| polcnlial concern (C)'C')

1 Uiw ilclcclion l'rci|ucncy (lent than 10%)

2 No hiitorical line or ngnificance

1 Delected ontilc lonc-cnlr Alton Icm than liackground conccnlration

1 Delected ontitc cnntciitnlioiu leu than MCI.

5 Comition Inhnfuloiy coiilAiinnanl

(> Conkidcrcd A inicroiiiitnenl and loKicnl(i((iciilly inm^iilicanl

) • 1000

1 -30

10 - 500

• 10

• 1

1 .000 - 1 50,000

1 - 10

10- 10,000

• 15

1,000- 50.000

1 • 1000

10- 50

1.000- 10.000

1 - 10

500 - 1 20.000

1 - 1 5 0

1 • 10

10- 2,000

not avAJIalile

I9XX

50 • 20O*

50

2.000

4

5

not available

1.100

300*

15

not available

50*

100

nol available

50

not available

2

nol available

5,000*

200
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Table 5-6

Chemicals of Potential Concern

Organics In Groundwater

Carter-Lee Lumber

Criteria Used

Chemical Selected as for Nonselectlon

Parameter CPC? (c)

Total Positive

Positive Total Detection

Detection Analyses Frequency

Range of

Positive

Detections

Background

Range (a)

Drinking Water

MCL (b)

Volatile Organlcs (ug/L)

Chloroform no 1,2,4 1 17 6% 1.0 not available 100

Semlvolatile Organlcs (ug/L)

>is(2-ethylhexyl)phthalate no

Di-n-butylphthalate no

Fluoranthene no

'henanthrene no

Phenol no

2,4,5

2,5

1

1

1.2

2

2

1

1

1

17

17

17

17

17

12%

12%

6%

6%

6%

0.6- 1.0

0.8- 1.0

1.0

0.8

3

not available

not available

not available

not available

not available

6

not available

not available

not available

not available

Pesticides (ug/L)

Aldrin no

alpha BMC yes

delta BHC no

gamma BHC (Lindane) no

1,4 DDT yes

Dieldrin no

indosulfan sulfate no

tndrin no

tieptachlor no

1.2.

1,2

1,2,4

1,2

1,2
1,2,4

1,2,4

1

2

1

1

2

1

1

1

1

17

17

17

17

17

17

17

17

17

6%

12%

6%

6%

12%

6%

6%

6%

6%

0.006

0.001 - 0.003

0.003

0.01

0.004 - 0.012

0.018

0.22

0.017

0.008

not available

not available

not available

not available

not available

not available

not available

not available

not available

not available

not available

not available

0.2

not avaUable

not available

not available

2

0.4

Footnotes:

(a) Maximum contaminant level promulgated under U.S. EPA's Safe Drinking Water,

b) Criteria used for deletion of a chemical from consideration as a chemical of potential concern (CPC):

1. Low detection frequency (less than 10%).

2. No historical use or significance.

3. Detected onsite concentration less than background concentration.

4. Detected onsite concentrations less than MCL.

5. Common laboratory contaminant

6. Considered a micronutrient and lexicologically insignificant.
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detected in any blank (Risk Assessment Guidance for Superfund. Human
Health Evaluation Manual. Volume I. pg. 5-16)

• Considered a micronutrient and lexicologically insignificant

Based on the above criteria, no inorganic chemicals were selected as CPCs: the criteria
used for the deletion of each inorganic chemical are listed in Table 5-5.

Only 2 organic chemicals. .Alpha-BHC and 4.4'-DDT, were selected as CPCs. Both
were detected at a 12 percent detection frequency (2 positive detections out of
17 analyses) and all the detections were at concentrations below the contract required
detection limit. The site historical use and significance of those organic chemicals is
uncertain. The only detection of Alpha-BHC is from an upgradient groundwater
monitoring well. No background range or Drinking Water Act MCLs are available for
comparisons. The criteria used for screening the other detected organic chemicals are
listed in Table 5-6.

The identified CPCs were present in groundwater (September 1993) from 2 monitoring
wells:

.Alpha-BHC

MW-2 (0.003 /zg/L. "J" qualified)
MW-5 (0.001 ng/L, "J" qualified)

4.4'-DDT

• MW-2 (0.012 Mg/L, "J" qualified)
• MW-5 (0.0036 Mg/L. "J" qualified)

5.2 Potential Routes of Migration

A migration pathway defines bow a contaminant moves through the environment from its
source to a potential receptor. A description of the potential migration pathways that may
exist at the CLL site follows. This discussion of migration routes and transport potential
is primarily qualitative.

5.2.1 Soils

The possible contaminant migration routes in relation to soil are:

• Migration in water along the surface

• Migration in air subsequent to volatilization



• Migration on dust particles transported by air

• Migration in water down into the unsaturated and, potentially, saturated
zone

Most of the CLL site is currently covered with asphalt, as indicated in Figure 2-2. The
area of the site that was the focus of this investigation is, however, covered with a
compacted gravel layer about 6 inches deep that covers another 6 inches of top soil.
Below this, the stratigraphy is variable because of extensive use of various fill material
used and soil moved during construction activities.

Low levels of pesticides and PCB Arochlor-1254 were detected in shallow soils. The
pesticides may be present as a result of termite and other pest control measures.
Generally, contaminants were found in the intervals between 4 and above 8 feet below
the ground in silty or clayey sand material. Contaminants may have reached this depth
through migration from the surface through the upper 4 feet of soil, but were more likely
deposited when fill was placed. Also, contaminants were not typically detected in soil at
deeper intervals near the water table interface. The deep intervals sampled at this site are
characterized by a highly permeable, well-graded sand and gravel.

Should the asphalt or compacted gravel cover present above the fill degrade through lack
of maintenance, erosion could occur and contaminated surface soils could be exposed.
This scenario would result in contaminant residues being released to surface drainage or
to the air by wind. The contaminants detected at the deeper 4- to 8-foot intervals could
begin to move with increased infiltration.

5.2.2 Groundwater

If contamination reaches the saturated zone, it may migrate further downgradient through
the aquifer in the dissolved stage. The potential for site contaminant migration through
ground water is of concern because the City of Indianapolis relies in part on this aquifer
for supplementing its drinking water supply. The unconfined aquifer is also hydraulically
connected to the White River, about 4,200 feet east of the site. Groundwater at the CLL
site is encountered at about 15 to 20 feet below ground surface and flows east southeast.

There is no direct evidence of migration having occurred between the contaminated soil
and the groundwater. Typically, the soil at the water table interface did not have
detectable or significant concentrations of CPCs (pesticides). Two of the monitoring
wells (upgradient at CLMW02 and furthest downgradient at CLMW05) had detectable
concentrations of pesticides. It is likely the pesticides will move onto the site's
subsurface and then off site through the groundwater.
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5.23 Surface Water

Based on the site reconnaissance, there was no existing surface water migration route
from the CLL site offsite to a water body. The area investigated sloped toward the
southeast and surface water drained along the south and east boundaries. Water pooled at
the southeast corner of the property before it either evaporated or slowly infiltrated to the
subsurface. Railroad benns prevented overland flow from leaving the site.

5.3 Migration Routes Considered

Volatilization is not considered a transport mechanism for this site because there is a
well-maintained asphalt cover or at least 6 inches of compacted gravel cover. VOCs
were not detected at levels of concern in site soil.

Fugitive dust emissions are not considered a transport mechanism at this site because
there is a well-maintained asphalt cover over much of the site. The portion of the site
that is not covered in asphalt is covered with 6 inches of uncontaminated. compacted
gravel.

Rainwater to groundwater infiltration through the soil is a potential transport mechanism
that could leach contaminants from deeper soil layers (4 to 8 feet below ground surface)
to the water table. However, the deeper silty sand or clayey sand layers have a low
potential for contaminant release from the site. Pesticides and PAH compounds are
known to have properties that preferentially bind them to soil (especially fine-grained
clay'silt) as opposed to mobilizing in groundwater systems. With the exception of the
pesticides Alpha-BHC and 4.4'-DDT. contaminants have not been generally detected at
intervals immediately above the water table, indicating the contaminants may be tightly
sorbed to fill soil particles well above the water table and a suitable transport mechanism
does not likely exist. Pesticides have been detected in upgradient groundwater and may
have migrated beneath the site from that location and because of their existence in
subsurface soils, could potentially contribute contaminant load to groundwater.

5.4 Extent of Migration

Currently, the contaminants detected at the CLL site have not migrated beyond the source
areas identified in the preliminary and remedial investigations (the trench area and
respread red soil area). Contaminants were detected at depths of 4 to 8 feet below
ground surface and occasionally in near-surface soils. However, review of the RI
findings does not indicate there has been significant migration of contaminants to the
water table or offsite.

Offsite concentrations, primarily because of the industrial nature of the area, are often
higher than those detected onsite. As a result, it is difficult to attribute detection of site-
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related contaminants in offsite wells to migration from the site. The sources of
contaminants detected offsite are ubiquitous and cannot be traced solely to site activity,
based on the information obtained during this investigation.

MKE10013CA2.WP5
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Section 6.0

Baseline Risk Assessment

6.1 Introduction

This section presents the results of the Risk Assessment (RA) performed for the CLL site
in Indianapolis, Indiana. The purpose of the baseline RA is to characterize the potential
threat to public health from the site if no remedial actions occur (i.e., the no-action
alternative). This RA estimates the potential noncarcinogenic hazards and carcinogenic
risks under current land use and future land use scenarios.

To assess the risks associated with the compounds detected during the site investigation,
CH2M HILL conducted this RA to estimate potential human health risks that could result
from exposure to contaminants identified hi the groundwater and soil. Conservative
standardized regulatory exposure assumptions are used to assess reasonable maximum
exposure (RME) scenarios.

The RA was performed under an occupational scenario to evaluate current and future land
use because of the industrial nature of the area, industrial history of the site, and high
likelihood of continued industrial use. The RA also evaluates a future residential land use
scenario because of the potential for residential property development. The RA was
performed according to current EPA guidelines (full citations are found in the references)
including:

• Guidelines for the Health Risk Assessment of Chemical Mixtures

• Guidelines for Carcinogenic Risk Assessment

• Guidelines for Exposure Assessment

• Risk Assessment Guidance for Superfund—Human Health Evaluation
Manual, Part A, Interim Final

• Standard Default Exposure Factors, Interim Guidance

• Role of the Baseline Risk Assessment in Superfund Remedy Selection
Decisions

• Risk Assessment Guidance for Superfund—Human Health Evaluation
Manual, Part B, Interim Final
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Specific tasks performed and discussed in this report include:

• Toxiciry assessment
• Exposure assessment
• Human health risk characterization
• Uncertainty analysis

6.2 Human Health Risk Assessment

The RA consists of four major components:

• Data evaluation and CPC identification
• Toxicity assessment
• Exposure assessment
• Health risk characterization

The first step in an RA is to identify CPCs. The identification of CPCs is the end-
product of the data evaluation process (Section 5.0). To focus remaining RA efforts, the
data quality is evaluated with respect to analytical methods used, sample quantitation
limits, validation qualifiers, and blank analytical results. Estimated results (i.e., data
with a "J" qualifier) that met data validation requirements are used in this assessment.
Data were also reviewed and eliminated on the basis of site historical information,
background concentrations, essential nutrient information (i.e., micronutrients), detection
frequency, and applicable or relevant and appropriate requirements (ARARs). The
outcome of this evaluation identifies a set of chemicals that may be site-related.

Those chemicals from this set that have a toxicity value available through EPA are
identified as CPCs to public health.

Two primary sources of toxicity values are used. The first source is the EPA Integrated
Risk Information System (IRIS) database (EPA, 1993). If a toxkiry value is not available
through IRIS, the latest available Update of Health Effects Assessment Summary Table
(fHEAST) EPA, March 1993) is used. The toxicity values used in this RA are presented
as part of the health risk estimation tables contained in Appendix C.

The toxicity assessment identifies the type of hazards or health effects associated with
exposure to the CPCs and describes the dose-response relationships of those chemicals.

The exposure assessment identifies potential pathways by which exposures can occur and
characterizes the potentially exposed populations and the frequency and duration of
exposures.

The risk characterization addresses the potential for adverse effects for each exposure
setting derived from the exposure assessment. It integrates the information developed
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during the toxicity and exposure assessments to estimate the potential risks to public
health from exposure to site contaminants.

6.2.1 Toxicity Assessment

The toxicity assessment consists of two steps. The first, hazard identification, is the
process of determining the adverse health effects that could result from exposure to the
CPCs. The second, dose-response evaluation, quantitatively examines the relationship
between the level of exposure and the incidence of adverse health effects in an exposed
population.

6.2.1.1 Hazard Identification and Contaminant Classification

For the purpose of the RA, human health effects are divided into two broad groups:
carcinogenic and noncarcinogenic; human health risks were evaluated in those terms.
Chemicals were designated categorically as carcinogens, noncarcinogens, or both, based
on their associated effects.

Carcinogens. Carcinogens are chemicals that cause or induce cancer. Carcinogenic
effects demonstrate a nonthreshold response mechanism. This hypothesized mechanism
for carcinogenesis is referred to as "nonthreshold." Nonthreshold is defined as any level
of exposure that does not pose a finite probability, however small, of generating a
carcinogenic response. The EPA has developed a carcinogen classification system that
uses a weight-of-evidence approach to classify the likelihood of a chemical being a human
carcinogen. Information considered in developing the classification includes human
studies of the association between cancer incidence and exposure and long-term animal
studies under controlled laboratory conditions. Other supporting evidence considered
includes short-term tests for geotoxicity, metabolic and phannacokinetic properties,
toxicological effects other than cancer, structure activity relationships, and a potential
carcinogen's physical and chemical properties. Chemicals are classified by the EPA as:

• A—Human carcinogen

• Bl—Probable human carcinogen; limited human data are available

• B2—Probable human carcinogen; sufficient evidence hi animals and
inadequate or no evidence in humans

• C—Possible human carcinogen

• D—Not classifiable as to human carcinogenicity

• E—Evidence of noncarcinogenicity for humans
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All four identified CPCs (two in soil and two in groundwater) are classified by the EPA
as Class B2 carcinogens.

Noocardnogens. Chemicals causing noncarcinogenic effects such as systemic toxins
exhibit a level of exposure above 0 that can be tolerated by an organism without causing
an observed health effect. It is believed that organisms have adaptive mechanisms that
must be overcome before a toxic effect is manifested, that is, before there is a threshold
effect. Noncarcinogenic health effects include a variety of toxic effects on body systems
ranging from renal toxicity (toxicity to the kidney) to central nervous system disorders.
Noncarcinogenic health effects fall into two basic toxicity categories: acute and chronic.
Acute toxicity occurs after a single, typically high dose exposure and the effect is seen
immediately. Chronic toxicity occurs after repeated, typically low dose exposure and the
effect is seen weeks, months, or years after the initial exposure.

Heptachlor. which was detected in groundwater, and 4.4'-DDT, which was detected in
soil, are both associated with noncarcinogenic health effects.

6.2.1.2 Dose-Response Relationships

Toxicity is directly related to the dose or concentration of the substance. This is called
the dose-response relationship, and toxkity values are a quantitative expression of the
dose-response relationship for a chemical. Toxicity values for noncarcinogenic effects
take the form of reference doses (RfDs), and carcinogenic effects take the form of slope
factors (SFs); both are specific to exposure routes. Toxicity values have been developed
for oral ingestion (RfDo) and inhalation exposure (RfDi) because of the exposure route
specificity. Exposure route specificity should be designated.

Reference Doses. The EPA RfD Work Group (U.S. EPA, 1989a) defines RfDs as
follows:

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

Slope Factors. The dose-response relationship for carcinogens is expressed as a
carcinogenic potency factor or slope factor that converts estimated intakes directly to
incremental lifetime cancer risk. The carcinogenic slope factor is defined as the
95-percent upper confidence limit (UCL) of the amount of risk per unit of exposure.
Slope factors arc presented in units of the inverse of milligrams of chemical per kilogram
of body weight per day. or (mg/kg/day)"1.

The data used for estimating the dose-response relationship are taken from lifetime
laboratory animal studies or human epidemiological studies in which excess cancer risk
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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, that is, there is no threshold effect. For practical purposes,
low levels of risk cannot be measured directly, either by animal experiments or
epidemiologic studies (U.S. EPA, 1989a). Use of cancer potency factors assumes that
cancer risk is probable and any degree of exposure leads to some degree of risk.

The linearized multistage approach used by the EPA to estimate the carcinogenic potency
factor from animal studies or human data assumes a dose-response relationship with no
threshold. There is uncertainty and conservatism built into the EPA's risk extrapolation
approach. The EPA has stated that cancer risks estimated by this method lead to an
estimate that is "a plausible upper limit to the risk that is consistent with some proposed
methods of carcinogenesis. Such an estimate, however, does not necessarily give a
realistic prediction of the risk. The true value of the risk is unknown and may be as low
as zero" (U.S. EPA, 1986c).

6.2.2 Exposure Assessment

This section identifies the means by which people, or receptors, could come into contact
with contaminants from the site (U.S. EPA, 1986a) and will, either qualitatively or
quantitatively, address potential exposures to contaminants according to current and future
site uses. Potential human exposures identified by this analysis are then characterized
and evaluated.

6.2.2.1 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:

• Contaminant source

• Mechanism for contaminant release

• Environmental transport medium such as groundwater

• Exposure point or receptor location

• Feasible route of exposure such as ingestion, dermal absorption, or
inhalation

Exposure may occur when contaminants migrate from the site to an exposure point (that
is, 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 itself.
Exposure can occur if there is a way for the receptor to take in contaminants through
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ingesiion, inhalation, or dermal absorption of contaminated media or waste. Exposure
can not occur unless the pathway is completed.

6.2.2.2 Characterization of Exposure Setting

The CLL site is located at the south end of the CLL Company property at 1621 West
Washington Street in Indianapolis. Indiana. The property is located about 1 mile east of
the White River in central Marion County. The property is enclosed by fencing to
restrict access by trespassers.

The parcel that makes up the site is about 4 acres in size. The site is bordered on the
west by Reichwein Street, on the south and east by Conrail railroad tracks, and on the
north by the office and main plant. A drainage swale runs parallel to the eastern site
boundary.

Currently, the site houses three sheds used by CLL for lumber and materials storage.
The site is covered with asphalt except 1 acre at the southeast comer which was covered
with 6 inches of top soil and 6 inches of gravel.

Land uses in the area proximate to the CLL site consist primarily of heavy industry,
except for the west side of Reichwein Street which is developed with older, single-family
residential dwellings. Immediately east and south of the site is an older industrial area
containing many industrial properties such as the Westinghouse Air Brake Company and
an Indianapolis Metro bus terminal which was formerly the Indiana Battery Recycling
Company.

The site area is typically flat, although there is a slight downward slope towards the
drainage swale in the southeast comer of the site. An extensive coarse-grained sand and
gravel outwash terrace exists beneath the site. Discontinuous silt and clay deposits are
numerous. The outwash extends along the White River and Eagle Rivers and Fall Creek;
its width is about 6.5 miles (east to west). Within the vicinity of the site, the bedrock
beneath the outwash deposits consists of Silurian and Devonian age limestones and
dolomites. Depth to bedrock is about 120 feet.

The outwash deposits along the White River form the upper, unconfined aquifer. The
thickness of the aquifer ranges from 30 to more than 80 feet. The limestone and
dolomite formations comprise the lower aquifer. Groundwater flow beneath the site is
expected to be east toward the White River and occasionally to the southeast toward a
cone of depression caused by extensive groundwater pumping by area industries.

No public water supply wells are identified within a 1-mile radius of the site. Twenty-six
industrial water supply wells are identified as being both within a 1-mile radius of the site
and downgradient of the site (i.e., to the east or southeast of the site). Only one private
water supply well is found to exist downgradient of the site and is located 1.5 miles
southeast of the site on Oliver Street. All but one of the wells identified as downgradient
are screened in the sand and gravel aquifer. One industrial supply well is screened in the
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bedrock. Well depths are generally 60 to 100 feet for the sand and gravel wells and
greater than 200 feet for the bedrock wells.

6.2.2.3 Identification of Potential Exposure Pathways

Exposure pathway evaluations (Table 6-1) were made on the basis of site history,
analytical results of site samples, and exposure setting. Subsurface soil and groundwater
are considered the sources of potential onsite exposure to CPCs.

There is no evidence of offsite migration of CPCs or subsequent offsite exposures.
Surface runoff is managed by segregation into two drainage swale areas.

6.2.2.4 Current-Use Scenario

Groundwater. No potential exposure pathways are identified for the contaminants
detected in the groundwater under existing land-use conditions. Groundwater beneath the
site is not used as a source of water for the site. There is no evidence that contaminants
have migrated offsite to downgradient, potable water supply wells. Based on those
observations, it is assessed that there is no onsite or offsite exposure to groundwater
CPCs under current land-use conditions.

Soil. Soil contamination is limited to subsurface soil. The subsurface soil contaminants
are covered by either asphalt or 6 inches of clean topsoil plus 6 inches of gravel. This
prevents direct contact with the contaminants in soil.

Under current site conditions and industrial usage, onsite workers are not expected to be
exposed to subsurface soil contaminants. This is because the site is only used for lumber
storage. Modifications to the site, such as trenching, which might expose the subsurface
contaminants are not expected. No potential exposure pathways are identified for the
contaminants detected in the subsurface soil under existing land-use conditions.

6.2.2.5 Future-Use Scenario

Groundwater. Exposures to contaminants in groundwater by an occupational receptor
and an adult residential receptor were assessed under a future-use scenario. Standard
exposure methodology assumes occupational receptors to be adults. Under the residential
scenario, a child (6-year exposure) plus an adult (24-year exposure) integrated
groundwater exposure (30-year total exposure) is evaluated.

Ingestion of groundwater and dermal absorption of contaminants in groundwater were
assessed for the receptors based on the assumption that the groundwater could be used for
bathing under a future-use scenario.

Groundwater assessment is performed under the future-use scenario only as a theoretical
exercise and does not imply that groundwater use is being planned or projected.
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Table 6-1

Potential Exposure Pathways
Contaminant

Source

Groundwater

Soil

Release
Mechanism

1 Direct contact

1 Direct contact

2 Dust release

Transport
Medium

None

None

Air

Exposure
Point

Onsite

Onsite

Onsite

Exposure Route

la Ingestion
Ib. Dermal absorption
la. Ingestion
Ib. Dermal absorption

2a Inhalation of particulates

Receptor

a.b
a,b
a,b
a.b

a,b

Receptors evaluated:
a. future residem
b future occupational worker
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Soil. Under future site conditions, onsite workers or contractors could potentially be
exposed to subsurface soil CPCs when modifying the site (for example, trenching). Also,
because property in an area proximate to the CLL site is used as residential sites, the RA
evaluates a future residential land-use scenario. Therefore, exposure evaluations are
performed for occupational and residential receptors that may incidentally ingest soil,
dermally absorb CPCs in soil, and inhale soil particulates. Based on standard exposure
assessment methodology, an adult is evaluated for the occupational scenario. A child is
evaluated under the residential scenario because a child's large soil intake rate and small
body weight put the child at greater risk compared to an adult.

6.2.2.6 Chemical Intake

Chemical intake is a pathway-specific exposure (defined as the contact of an organism
with a chemical or physical agent) that is normalized for time and body weight. The
chemical intake or normalized exposure rate is calculated using equations that include
variables for exposure concentration, contact rate, exposure frequency, exposure
duration, body weight, and exposure averaging time. The methodology and equations for
calculating chemical intake from groundwater ingestion, dermal absorption of
contaminants hi groundwater, incidental soil ingestion, dermal absorption of contaminants
hi soil, and inhalation of contaminants in airborne soil particulates are presented in
Appendix C-2. The values of the exposure variables depend on site conditions and the
characteristics of the potentially exposed population. The values used are listed in the
Exposure Variables Table in Appendix C-2.

The EPA Risk Assessment Guidance for Superfund, Part A (July 1989), states that actions
at Superfund sites should be based on an estimate of the "reasonable maximum
exposure" expected to occur under both current and future land-use conditions.
Reasonable maximum exposure (RME) is defined as the highest exposure, or intake
value, reasonably expected to occur at a site. The intent of the RME is to estimate a
conservative, or well above the average exposure case that is still within the range of
possibilities. Consistent with EPA methodology, exposure or intake variables that
estimate a reasonable maximum exposure (EPA, 1991b) are used hi this RA.

This evaluation assumes that exposure concentrations are constant over tune. The
conservative, steady-state approach does not reflect potential changes hi contaminant
concentration that are a result of environmental transport, transfer, or transformation
processes. The EPA defines an RME concentration as the 95-percent UCL of the
arithmetic mean concentration based on a log normal distribution. Current methodology
dictates that if the UCL value is greater than the maximum detected value, the maximum
detected value is used as the exposure point concentration.

Statistical analyses were performed to calculate the 95-percent UCL. When performing
the statistical calculations, nondetections were considered equal to the one half of the
laboratory detection limit (Appendix C-l).
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Because the concentrations for positive detections of CPCs in groundwater are less than
the detection limit values and there is a large percentage of nondetections, 95-percent
UCLs were not used in the exposure assessment for groundwater. The maximum
detected value is used as the exposure point concentration for ground water exposures
(Table C-l-2).

When evaluating soil exposures, a 95-percent UCL is used as the exposure point
concentration (Table C-l-1).

The results of the chemical intake calculations are presented as pan of the health risk
estimation tables presented in Appendix C-4.

6.23 Health Risk Characterization

This section presents the evaluation of potential risks to human health associated with
exposures to contaminants detected in soil and groundwater. The toxicity and exposure
assessments are integrated to quantitate risks. The characterization of potential human
health risks associated with contaminants detected at the site will focus on carcinogenic
and noncarcinogenic health effects for a residential and occupational exposure setting
under a future-use scenario. The estimates of risk presented assume that exposures will
be constant over the exposure periods assessed (both contaminant concentrations and
intake levels will be constant). A detailed description of the methodologies used in
developing the human risk estimates is presented in Appendix C-3.

6.2.3.1 Risk Estimation Methodology for 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 if no exposure to site contaminants occurred. For example, 1 x 10"6 excess
lifetime cancer risk means that for every 1 million people exposed to the carcinogen
throughout their lifetimes (assumed to be 70 years), the average incidence of cancer is
increased by one additional case. Because of the methods followed by the EPA in
estimating cancer potency factors, the excess lifetime cancer risks estimated in the RA
should be regarded as upper bounds of potential cancer risk rather than accurate
representations of true cancer risk.

While synergistic or antagonistic interactions might occur between carcinogens and other
chemicals at the site, there is insufficient information in the lexicological literature to
predict the effects of such interactions. Therefore, consistent with EPA guidelines on
chemkal mixtures (U.S. EPA. 1986b), this RA treated carcinogenic risks as additive
within a route of exposure.
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6.2.3.2 Risk Estimation Methodology for Noncarcinogenic Effects

Noncarcinogenic risk is assessed by comparing the estimated daily intake of individual
contaminants to their specific RfDs. To derive a hazard quotient, the estimated daily
intake of each chemical in an individual route of exposure is divided by its RfD. This
comparison or hazard quotient serves as a measure of the potential for noncarcinogenic
health effects and should not be interpreted as a direct estimate of risk. If the estimated
daily intake for any single chemical is greater than its RfD, there is a potential for a
noncarcinogenic health risk.

A hazard index approach adopted by the EPA (U.S. EPA, 1986b) is used to assess the
potential for noncarcinogenic effects posed by multiple chemicals. The method assumes
dose additivity; therefore, the hazard quotients are added to provide a hazard index.
When the hazard index exceeds 1, there is potential for a noncarcinogenic health risk. In
this situation, the chemicals in the mixture are segregated by similar critical effect, target
organ, or mechanism of toxicity to determine if there is potential for a health risk. A
separate hazard index is derived for each segregated effect or mechanism. If any of the
separate indices exceed 1, there is potential for that noncarcinogenic health risk.

6.2.3.3 Quantitative Risk Estimation

Based on the analysis of exposure pathways presented earlier in this RA, the following
exposure pathways were quantitatively evaluated to estimate the potential risks:

• Future residential:

Ingestion of soil
Inhalation of soil particulates
Dermal absorption of soil contaminants
Ingestion of groundwater
Dermal absorption of groundwater contaminants

• Future occupational:

Ingestion of soil
Inhalation of soil particulates
Dermal absorption of soil contaminants
Ingestion of groundwater
Dermal absorption of groundwater contaminants

Detailed calculations of carcinogenic and noncarcinogenic risks from the potential
exposures listed above are contained in Appendix C-4. A summary and discussion of the
risk estimates follows.
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6.2.3.4 Potential Health Risks to Current Occupational Receptors

There are no known exposures to contaminants for a current occupational receptor.

6.2.5.5 Potential Health Risks to Future Residential Receptors

The noncarcinogenic cumulative hazard index (the hazard quotient for ingestion plus the
hazard quotient for inhalation plus the hazard quotient for dermal absorption) estimated
for soil exposure is less than 1, indicating negligible potential for adverse health effects
(see Table 6-2).

The estimate of cumulative excess lifetime cancer risk (the cancer risk from ingestion
plus the cancer risk from inhalation of particulates plus the cancer risk from dermal
absorption) for future residential soil exposures is 1 x 10"6 (Table 6-3). The cumulative
cancer risk estimate is at the lower end of the EPA's target or acceptable cancer risk
range of 1 x 1O4 to 1 x KT6.

Table 6-4 shows that the estimate of the cumulative hazard index (hazard quotient for
ingestion plus hazard quotient for dermal absorption) for future residential groundwater
exposures is less than 1. This indicates a negligible potential for adverse noncarcinogenic
health effects.

The estimate of cumulative excess lifetime cancer risk (the cancer risk from ingestion
plus the cancer risk from dermal absorption) for future residential groundwater exposures
is 3 x 1CT7 (Table 6-5). The cumulative cancer risk estimate is below the lower end of
the EPA's target or acceptable cancer risk range of 1 x 1CT* to 1 x 10"6.

6.2.3.6 Potential Health Risks to Future Occupational Receptors

The noncarcinogenic cumulative hazard index (the hazard quotient for ingestion plus the
hazard quotient for inhalation plus the hazard quotient for dermal absorption) estimated
for future occupational soil exposure is less than 1. This indicates a negligible potential
for adverse health effects (see Table 6-2).

The estimate of cumulative excess lifetime cancer risk (the cancer risk from ingestion
plus the cancer risk from inhalation of particulates plus the cancer risk from dermal
absorption) for future occupational soil exposures is 2 x 10~7 (Table 6-3). The
cumulative cancer risk estimate is below the lower end of the EPA's target or acceptable
cancer risk range of 1 x l(T* to 1 x lO'6.

The estimate of the cumulative hazard index (hazard quotient for ingestion plus hazard
quotient for dermal absorption) for future occupational groundwater exposures is less than
1. indicating the negligible potential for adverse noncarcinogenic health effects
(Table 6-4)7
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Table 6-2
Summary of Noncarcinogenic Hazards in Soil

Noncarcinogenic Hazard Quotient

Land Use -
Receptor
Future

Residential
Child

Future
Occupational

Adult

Ingestion of Soil
and Inhalation of

Particulates

4E-05

1E-06

Dermal
Absorption of
Contaminants

5E-05

2E-05

Cumulative Major Contributors to
Hazard Index Hazard

no hazard
9E-05 (index less than 1 )

no hazard
2E-05 (index less than 1)

Exposure Assumptions :

Exposure Scenario
Receptor
Body Weight (kg)
Exposure Frequency (d/yr)
Exposure Duration (yrs)
Ingestion Rate (mg/day)
Inhalation Rate (m3/day)
Particulate Emission Rate (m3/kg)
Surface Area Exposed (cm2)
Soil Adherence Factor (mg/cm2)

Future Residential
Child
15
350
6
200
20
5E-H59
2688
1

Future Occupational
Adult
70
250
25
50
20
5E-H)9
5434
1
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Summary
Table 6-3

of Carcinogenic Hazards in Soil

Excess Lifetime Cancer Risk

Land Use •
Receptor
Future

Residential
CUM
Fata re

Occupational
Adnlt

Ingestion of Soil
and Inhalation of

Paniculate*

2E-07

3E-08

Dermal
Absorption of Cumulative Major Contributors to
Contaminants Cancer Risk Risk

8E-07 1E-06 none

2E-07 2E-07 none

Exposure Assumptions :

Exposure Scenario
Receptor
Body Weight (kg)
Exposure Frequency (d/yr)
Exposure Duration (yrs)
Ingestion Rate I mg/day )
Inhalation Rale (m3/day)
P»flu-ii||t^ pfnicorwi PHI<- (ni VVc)

Surface Area Exposed fcra2)
Soil Adherence Factor ( me/cm2 i

Future Residential
Child
15
350
6
200
20
5E-KW
2688
1

Future Occupational
Adult
70
250
25

50
20
>£*{)<)

5-434
1
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Table 6-4
Summary of Noncarcinogenic Hazards in Groundwater

Noncarcinogenic Hazard Quotient

Land Use -
Receptor
Future

Residential
Future

Occupational

Ingestion of
Groundwaer

7E-04

2E-04

Dermal
Absorption of
Contaminants

6E-07

4E-07

Cumulative
Hazard Index

7E-04

2E-04

Major Contributors
to Hazard
no hazard

(index less than I)
no hazard

(index less than 1)

Exposure Assumptions :

Exposure Scenario
Receptor
Body Weight (kg) Adult
Exposure Frequency (d/yr)
Exposure Duration (yrs) Adult
Ingestion Rate (L/day) Adult
Surface Area Exposed (cm2) Adult
Time in Water (hrs/day)
Body Weight (kg) Child
Exposure Duration (yrs) cild
Ingestion Rate (L/day) Child
Surface Area Exposed (cm2) Child

Future Residential
Child + Adult
70
350
24
2
20900
0.25
15
6
1
8960

Future Occupational
Adult
70
250
25
1
20900
0.25
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Tibk 6-5
Sum airy of Carcinogenic Risks in Groondwater

Excess Lifetime Cancer Risks

Land Lse - Ingestion of
Receptor Groundwater

Fanire
Residential 3E-0"

Fat* re
Occupational 8E-08

Dermal
Absorption of
Contaminants

5E-11

3E-11

Cumulative Major Contributors to
Cancer Risk Risk

3E-0" none

8E-08 none

Exposure Assumptions:

Exposure Scenario

Receptor

Bod) Weight (kg) Adult

Exposure Frequeno i d > r )
Exposure Duration i>rs) Adult

Ingesuon Rate iL da> ) Aduli

Surface .Area Exposed i cm2 1 Adult

Tune in Water i hrs da> )

Bod> Weight (kg) Child

Exposure Duration <>rs) Child

Ingestton Rate i L da> > Child
Surface .Area E-xposed i cm2 1 Child

Funjre Residential
Child - Adult

"0
350
24
1

20900

025
15
6
1
8960

Funjre Occupational
Adult

TO
250
25
1
20900

0.25
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The estimate of cumulative excess lifetime cancer risk (the cancer risk from ingestion
plus the cancer risk from dermal absorption) for future occupational groundwater
exposures is 8 x 10~8 (Table 6-5). The cumulative cancer risk estimate is above the
lower end of the EPA's target or acceptable cancer risk range of 1 X 1CT4 to 1 x 10"6.

6.2.4 Ubiquitous Nature of PAHs in Urban Settings

Polycyclic aromatic hydrocarbon (PAH) compounds are a group of chemicals that are
formed during the incomplete combustion or burning of coal, oil and gas, garbage, or
other organic substances. PAHs can be man-made or occur naturally. They are found
throughout the environment in the air, water, and soil. There are over one hundred
different PAH compounds. Most PAHs do not occur alone in the environment (including
those found at hazardous waste sites), rather they are found as mixtures of two or more
PAHs.

The PAH compounds detected in soil at the CLL site during this RI were screened from
further consideration as contaminants of potential concern primarily because of their
presence in site-specific background samples. Based on the statistical comparison
delineated in Section 4, the concentrations of PAH compounds on the CLL site were not
higher than those found in soil samples throughout the area surrounding the CLL property
(offsite). The concentrations of PAH compounds onsite were also compared to
concentrations typically found in urban soils in the United States. In general, maximum,
onsite individual PAH compound concentrations were within or below the range identified
by ATSDR as typical in urban soils (ATSDR, 1990). Two exceptions; chrysene and
benzo(a)pyrene, exceeded these typical urban ranges identified by ATSDR. However,
chrysene and benzo(a)pyrene did not exceed the concentrations found in soil samples
surrounding the CLL site.

This comparison suggests that the CLL site does not pose a greater risk to human health
or the environment than the surrounding soils hi the vicinity of the site. This does not,
however, suggest the PAH compounds, both onsite and off site, do not pose some risk to
potentially exposed individuals.

Individuals living near sites or areas with high levels of PAHs, such as the CLL site and
industrial/urban settings, may be exposed to PAHs through inhalation of contaminated
air, ingestion of contaminated food, soil, or water; and workers on the site could be
dermally exposed to soils containing PAHs during onsite excavation activities.

Health Effects of PAH Compounds. The health effects of the individual PAHs are not
exactly alike; that is, an individual PAH compound may exhibit greater or lesser toxicity
relative to other PAHs. However, most toxicity studies have focused on the effects of
mixtures of PAH compounds. Evidence indicates that mixtures of PAH compounds can
pose carcinogenic and limited, noncarcinogenic adverse health effects.

6-12



Cancer in humans from PAH exposure occurs predominantly in the lung and skin
following inhalation and dermal exposure, respectively, in an occupational setting.
Typical occupational settings associated with PAH exposure include coke production, oil
refining, roofing, coal gasification and other hydrocarbon combustion processes.
Ingestion of certain PAH compounds has been shown to induce tumor generation in
animals, but studies with humans are not conclusive.

Noncancer adverse health effects associated with PAH mixture exposure have been
observed in animals, but generally not in humans.

Data indicate that there may be specific groups in the population that are more susceptible
to the effects of PAH exposure than an average individual. These sensitive
subpopulations include the unborn, people with nutritional deficiencies, people with
genetic diseases that influence the efficiency of DNA-repair, and those with
immunodeficiency diseases. Other subpopulations that may be susceptible to the toxic
effects of certain PAH compounds include individuals with a history of excessive sun
exposure, smokers, people with existing liver and skin diseases, and women—especially
of child-bearing age.

Inhalation Exposure. Under current site conditions, inhalation is not considered a
feasible exposure pathway for PAH compounds at the CLL site. Normally, inhalation
exposure to PAH compounds occurs in an occupational setting where a process involving
the combustion of coal tars, or other petroleum hydrocarbons occurs and emissions from
that process can provide a mechanism for inhalation of PAHs. Inhalation of PAHs
adsorbed to soil particulates is also a potential exposure route. There is not currently an
industrial process or PAH contaminated surface soil at the CLL site that would create a
pathway for PAH inhalation.

Oral Exposure. Oral exposure to PAH compounds is not likely under the current or
future use scenarios projected for the CLL site. However, in an uncontrolled, industrial
or residential setting, it is possible for workers or children to incidentally ingest soil or
food containing PAH compounds if PAH contaminated subsurface soil is redeposited on
the site surface.

Dermal Exposure. Dermal exposure to PAH compounds is not likely under the current
or future use scenarios projected for the CLL site. Again however, in an uncontrolled,
industrial or residential setting, it is possible for workers or children to directly contact
soil containing PAH compounds if PAH contaminated subsurface soil is redeposited on
the site surface. Redeposition of subsurface soil containing PAH compounds could occur
at the CLL site during excavation activity.
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6.3 Uncertainty Factors

6.3.1 General Assumptions

A conservative approach was taken when making assumptions that describe potential
human exposures. For this RA, the site's future physical condition was assumed to be
generally the same as its existing condition. The future use of the site, however, was
assumed to be significantly different from its current use. The major assumptions used in
this evaluation are that:

• Contaminant concentrations will remain constant during the exposure
period.

• Exposure will remain constant over time.

• The intake rates and population characteristics (weight, life-span, and
activities) that were selected are representative for the potentially exposed
populations.

• All intake of contaminants will be from site-related exposure media and no
other sources will contribute to the receptors' health risk.

6.3.2 Uncertainties

As a scientific activity, RA is subject to two types of uncertainty: general uncertainty
related to the RA discipline and specific uncertainty related to the site being evaluated.

This evaluation is subject to uncertainty with respect to:

• Sampling and analysis
• Exposure estimation
• Toxicological assessment
• Risk characterization

Table 6-6 lists some general uncertainties for human health RA that focus on the
developing and applying chemical toxicity values used hi the RA process. Given the
unknowns associated with toxicity measurement, the scientific development of toxicity
values employs multiple safety factors to facilitate error on the conservative side and,
therefore, their use may overestimate risk.

A number of site-specific factors that contribute to uncertainty and their potential effects
are listed in Table 6-7. One major site-specific factor introduces uncertainty by assuming
that the groundwater exposure point concentration is equal to the maximum detected value
and that it would remain constant over a lifetime, thereby greatly overestimating site risk.

MKE10013CA3.WP5
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Table 6-6
General Uncertainty Factors

Uncertainty Factor

Use of cancer potency
factors

Risks/doses within an
exposure route assumed
to be additive

Potential Effect of Uncertainty

Overestimate risks.

Over- or underestimate risks.

Comment

Potencies are upper 95th percent confidence limits
derived from the linearized model. Considered
unlikely to underestimate true risk.

Does not account for synergism or antagonism.

Toxicity values derived Over- or underestimate risks. Extrapolation from animal to humans may induce
primarily from animal error due to differences in absorption,
studies pharmacokinetics, target organs, enzymes, and

population variability.

Toxicity values derived
primarily from high
doses, most exposures
are at low doses

Over- or underestimate risks. Assumes linear at low doses. Tends to have
conservative exposure assumptions.

Incorporation of safety
factors in development
of toxjcity values

Overestimate nsks. Not all toxicity values incorporate the same level
of safety.

Affect of absorption Over- or underestimate risks. The assumption that absorption is equivalent
across species is implicit in the derivation of the
critical toxicity values. Absorption may actually
vary with species and age.

Affect of applying Overestimate risks,
critical toxicity values to
soil exposures

Assumes bioavailability of contaminants sorbed
onto soils is the same as delivered in lab studies.
Contaminants delivered in studies may be more
bioavailable.
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Table 6-7
Site-Specific Uncertainty Factors

Uncertainty Factor Potential Effect of Uncertainty Comment

Maximum detected value
used for groundwater
exposure point
concentration

Overestimate risk. Large number of nondetections for the
chemicals of potential concern in groundwater
and the low (less than required detection
limit) detected concentrations do not allow
calculation of an 95% upper confidence limit.

Some exposure pathways
were not quantified

No effect. Potential health risk due to inhalation of
volatilized chemicals was not quantitatively
evaluated but is estimated to be negligible
relative to the quantitatively assessed
exposure pathways.

Exposure assumptions Overestimate occupational risk.
Under or overestimate recreational
risk.

Assumptions regarding media intake,
population characteristics, and exposure
patterns may not characterize exposures.

Exposures assumed
constant

Overestimate risk. Does not account for environmental fate,
transport, or transfer which may alter
concentration.

Future use of the site Overestimate risk. Future residential use of the site is unlikely
given the highly industrialized nature of the
area, even though small pockets of residential
dwellings are proximate to the site.
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Section 7.0
Summary and Conclusions

This section summarizes the results of the remedial investigation at the CLL site and
attempts to draw conclusions from the data collected to allow decisions to be made
regarding future activity and action. Conclusions about the limitations of the data and
recommendations for remedial action objectives are made.

7.1 Summary of Results

The contaminant sources identified during previous investigations at the site included
neutralized calcium ferrosulfate (spent sulfuric acid pickling liquor) used in metal plating
operations, an oily filter cake, and a "red liquid" that may have been the metal plating
sludge or other material. A small batch operation to treat wood products using
pentachlorophenol was later identified as possibly contributing contamination to the site.
These materials were reportedly spread onto the southern portion of the CLL site during
the period of 1971 to 1972 by local waste haulers. During earth moving at the site, red
soil was encountered and excavated and placed into a trench onsite. During a later
activity, the red soil was respread over an area about 220 by 250 feet, where it remains
at this point in time.

The RI performed by CH2M HILL evaluated soil and groundwater media. Surface water
and ambient air were not directly monitored in this investigation. The fact that there are
no direct pathways to surface water bodies from the site was confirmed. The RI also
considered the highly industrialized nature of the community wherein the CLL site is
located by collecting and analyzing off site soil samples.

Findings of the RI soil investigation indicated the presence of the same contaminants
previously identified by the FIT contractor investigators across much of the study area.
SVOCs, metals, and pesticide concentrations were detected in study area soil. The
distribution of the SVOCs was generally consistent with the presence of the red soil and
with a black, ash and sand fill material at depths of 4 to 8 feet.

The offsite soil samples were collected to statistically compare the ubiquitous
concentrations of SVOCs and metals in the surrounding area with those found onsite.
The analysis indicates there is no statistically significant difference between the
concentrations of SVOCs and heavy metals found in soil onsite compared with those
found offsite.

Currently, the contaminants detected at the CLL site have not migrated beyond the source
areas identified in the preliminary investigations; i.e., the trench area and respread red
soil area. Contaminants were detected in the soil at depths of 4 to 8 feet below the
ground surface, probably associated with fill activity, and occasionally hi near-surface
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soils. However, review of the RI findings does not indicate there has been significant
migration of these contaminants to the water table or offsite.

Groundwater indicated inconsistent detections of SVOCs in some monitoring wells for
three sampling events. Several pesticides were detected at varying concentrations and
with little consistency across the sampling events. The detection of the highest number of
individual pesticides is at an upgradient location. CLMW02. and occurred only during the
September 1993 sampling event. The only detection of Alpha-BHC also occurred at this
upgradient location.

The CPCs chosen for evaluation of potential transport include the pesticide Heptachlor
and Arochlor-1254 (PCB) in soil: and the pesticides Alpha-BHC and 4.4'-DDT in
groundwater. While other contaminants exist in the soil and groundwater at the site,
their presence was not considered further in the risk assessment because there is not a
significant difference between onsite and offsite concentrations, or for another basis
described previously. PCBs and pesticides are not very mobile compounds in terms of
water transport, so it is unlikely that PCBs will transport from the soil to groundwater.
Also, it is not apparent that the groundwater pesticides evaluated in the RA were
contributed by the CLL site.

Groundwater and soil pathways were considered for each of the following exposure
scenarios:

• Current Occupational Receptors
• Future Occupational Receptors
• Future Residential Receptors

There are no known exposures to contaminants for a current occupational receptor,
primarily because the site is well covered either in asphalt or 12 inches of compacted
gravel and top soil. The noncarcinogenic cumulative hazard index estimated for soil
exposure or groundwater exposure in a future occupational receptor setting is less than
one. indicating negligible potential for adverse health effects. The excess lifetime cancer
risk for future occupational soil exposures is 2 x 10~7. which is outside the lower end of
the EPA's target range of 1CT4 to 10"6 range for acceptable cancer risk.

For future residential receptors, the noncarcinogenic cumulative hazard index estimated
for soil and groundwater exposure is less than one, indicating negligible potential adverse
health effects. The estimate of cumulative excess lifetime cancer risk for future
residential soil exposures is 1 x 10"*, which is at the lower limit of EPA's acceptable
cancer risk range. The cumulative excess lifetime cancer risk for residential groundwater
exposures is 3 x 10~7. which is below the lower end of the EPA's target range for
acceptable cancer risk.
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7.2 Data Limitations

The data collected during this remedial investigation have been designed with the intent
of conducting a preliminary investigation to determine if the site should be considered
further for remediation or other site controls. The distribution of site-related
contaminants has been defined adequately for soil and groundwater to develop a
feasibility study (FS) or engineering evaluation/cost analysis (EE/CA) of appropriate
remedial or removal alternatives. The quality control criteria for laboratory samples have
been met, per the requirements of the U.S. EPA's evaluation criteria and guidelines.

7.3 Conclusions

The decision to pursue delisting, based on the nature and extent and results of the risk
assessment, must be made consistent with EPA regional policy. Should remedial
measures be further considered, preliminary remediation goals (PRGs) would be
developed to assist hi establishing the remedial action objectives and would be performed
as the first task of an FS.

If considered by EPA, potential remedial or control measures that may be feasible for
this site include:

• Use of institutional controls, such as deed restrictions on the future use of
the site should it be sold.

• Placement of an asphalt cap over the remaining portion of the site not
currently capped.

• Source control measures using excavation and removal of soils
contaminated with PAHs and heavy metals with transport and disposal to a
special waste or hazardous waste landfill.

• Source control measures using in situ stabilization.

• Groundwater does not appear to be affected to a point where active
treatment would be reasonable. In fact, current onsite soil CPCs are not

"the same compounds identified as groundwater CPCs. Source control of
the contaminated soils above the water table would likely achieve
significant reductions in long-term risk to potential receptors.
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TECHNICAL MEMORANDUM NO. 1 CKMHILL

PREPARED FOR: U.S. EPA Region 5

PREPARED BY: Laura Peterson/CH2M HILL

DATE: December 27, 1994

SUBJECT: Carter-Lee Lumber
Phases I and II Remedial Investigation
Soil Boring, Monitoring Well Installation, Water Level
Measurements, and Groundwater Sampling

PROJECT: GLE65616.RI.RI

Introduction

This memorandum documents and describes the field activities associated with the soil
boring, monitoring well installation, water level measurements, and groundwater
sampling efforts. ATEC Associates, Inc., of Indianapolis, Indiana, was contracted
directly by CH2M HILL to perform the drilling services. Analytical services were
provided by an EPA contract laboratory program (CLP) laboratory. Surveying services
were provided by United Surveying, Inc., of Indianapolis, Indiana.

Shallow Soil Boring (Hand Auger) Procedures

Sixteen offsite shallow soil samples (CLBK02 to CLBK17) were collected to compare the
concentrations of potential site contaminants with surrounding site conditions. Sampling
locations are shown in Figures 2-1 and 2-3 in Section 2.0 of this report. One soil sample
was collected from each location. Soil samples were collected from the 0- to 1-foot
depth interval at borings CLBK03 and CLBK06. At the remaining sample locations, soil
samples were collected from the 0- to 0.5-foot depth interval.

Onsite soil samples (CLSS01, CLSS02, and CLSS03) were collected from three locations
in the drainage swales bordering the site on the east and south (Figure 2-2 in
Section 2.0). Two soil samples were collected at each location: one from the 0- to
0.5-foot depth interval and one from the 0.5- to 1-foot depth interval.

A decontaminated, 4-inch hand auger was used to collect the shallow soil samples. The
hand auger was advanced at about 6-inch intervals. A decontaminated, stainless steel
spoon was used to transfer the soil from inside the auger barrel to the sample jars.

Filled sample jars were placed on ice in a cooler pending overnight delivery to a CLP
laboratory. Table TM1-1 lists the CLP laboratories used during Phases 1 and 2 of the



Tible TM1-1
CLP Laboratories

Carter-Lee Lumber

Sampling Event
Phase I

Phase:

Date
Nov 1992

Jim 1993

Sept 1993

Parameters
RAS Organic
RAS Inorganic
RAS Organic
RAS Inorganic
RAS Organic
RAS Inorganic
SAS Hardness
RAS AlkahmtN, SO4.Chlonde.
TOC.TSS.COD

CLP Laboratory
Southwest Laboraiones o!~ Oklahoma
Silver Valle> Laboratones
Pace Laboratones
Skinner &. Sherman Labs
Ross Analytical Services
ITMO St Louis Laboratorv
Vegas Analytical Laboratones

Silver Vallev Laboratones

Address

Kellogg, ID
Lenexa, KS
Waliham. MA
Strongsville, OH
Earth City. MO
Las Vegas. NV

Kelloeg, ID

1J?XLS GLt65616RI Rl
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remedial investigation. Soil samples collected from CLSS01 to CLSS03 and CLBK01 to
CLBK07 were analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), metals, cyanide, pesticides, and PCBs. Soil samples collected
from CLBK08 to CLBK17 were analyzed for SVOCs and metals only. Sample custody
procedures and documentation used were those developed by the National Enforcement
Investigation Center (NEIC).

Deep Soil Borings and Sampling Procedures

Thirteen borings (CLSB01 to CLSB12 and CLBK01) were drilled to provide stratigraphic
and hydrogeologic information as well as chemical soil characteristics. Figure 2-2 in
Section 2 of the report shows the soil boring locations. A mobile B-61 truck-mounted rig
with 4.25-inch-I.D. hollow-stem augers (HSAs) was used to advance the soil borings.

Borehole cuttings were placed in 55-gallon drums supplied by ATEC. The drums were
labeled with the sample location and contents (e.g., water or soil). The filled drums
were moved to the southeast corner of the site pending disposal.

Soil Sampling

The borings were continuously sampled at 2-foot intervals. Where soil samples were
collected for chemical analyses, a 3-inch O.D. split spoon was used. Where soil samples
were not collected for chemical analyses, a standard 2-inch O.D. split spoon was used.
Immediately after the spoon was opened, the soil sample was field screened for VOCs
using an HNu photoionization detector. The samples were logged by the onsite
CH2M HILL hydrogeologist. A United Soils Classification System (USCS) field
classification was recorded for each soil type observed. Soil properties such as relative
moisture content, color, density or consistency, soil structure, and mineralogy were also
recorded. The HNu field screening results were also recorded. Copies of the soil boring
logs are in Attachment Al-1. For borings in which monitoring wells were not installed,
the borehole,was abandoned using bentonite chips.

Soil samples were collected for chemical analyses from the 13 borings. Samples were
collected from 3 depth intervals at CLBK01 and CLSB01 to CLSB04. One soil sample
was collected from borings CLSB07, CLSB08, and CLSB11. Two soil samples were
collected from borings CLSB05, CLSB06, CLSB09, and CLSB10. Sample intervals are
listed in Table 2-1 in Section 2.0 of this report.

Filled sample jars were placed on ice in a cooler pending overnight delivery to a CLP
laboratory (Table TM1-1). The samples were analyzed for VOCs, SVOCs, metals,
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cyanide, pesticides, and PCBs. Chain-of-custody procedures and documentation used
were those developed by the NEIC.

Monitoring Well Installation

Five monitoring wells were installed at the locations shown in Figure 2-2 in Section 2.
Wells CLMW01 and CLMW02 were installed to provide water quality data from an
upgradient location. Wells CLMW03. CLMW04. and CLMW05 were installed to
represent downgradient conditions.

The wells were constructed with 2-inch Schedule 40 PVC riser with a 10-foot length of
0.010-inch factory-slotted PVC screen that intercepted the water table. Following screen
and riser installation, a medium-grained sand pack was placed in the annulus of the
borehole to a height of about 2 feet above the top of the screen. Fine sand was placed to
a height of 2 feet above the filter pack. Granular bentonite was placed above the sand
pack to a height of 4 feet bgs. The wells were completed with a concrete surface seal.
CL\fW02 was completed as a flush-mount. The remaining 4 wells were completed with
4-inch-diameter. locking, steel-protective casing. An expanding well cap was placed on
the riser pipe. Monitoring well construction details are shown in Figure TM1-1.

Monitoring Well Development

The completed wells were developed by ATEC using a suction pump until the pumped
water was substantially free of sediment. Between 75 and 155 gallons of water were
purged from the wells. The purged water was contained in sealed 55-gallon drums. The
drums were labeled and moved to a central onsite location.

Water Level Measurements

Groundwater levels were measured before groundwater sampling began in November
1992. Water level measurements were taken with an electric water level indicator.
Three additional rounds of groundwater level measurements were taken in June, August,
and September 1993. The data was used to assess groundwater flow directions.
Groundwater elevations are shown below in Table TM1-2.
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Table TM1-2
Water Level Data

Well No.

CLMW01

CL\fW02

CL\fW03

CLMW04

CLMW05

Ground
Elevation

695.18

697.14

692.55

691.91

690.72

11/92

675.68

675.87

675.03

675.21

674.85

6/93

674.%

677.80

674.59

674.33

674.28

8/93

674.53

677.34

674.14

673.91

673.83

9/93

676.65

676.94

676.00

676.13

675.83

Note: Elevations are in feet and are referenced to MSL.

Groundwater Sampling Procedures

Monitoring Well Sampling

The five monitoring wells were sampled following development during the period of
November 4 to 7. 1992. A second round of sampling was conducted on June 6, 1993,
and a third round of sampling on September 22. 1993. The depth to water and total well
depth were measured to determine the well volume. At least five well volumes were
purged with a stainless steel bailer before sampling. Purge water was collected in
buckets and transferred to 55-gallon drums. The drums are being stored onsite pending
disposal.

One groundwater sample was collected from each well during each round of sampling.
Metals samples were filtered in the field. Following sample collection, sample bottles
were stored on ice in a cooler pending overnight delivery to a CLP laboratory
(Table TNI 1-1). Groundwater samples were analyzed for VOCs. SVOCs. metals,
cyanide, pesticides, and PCBs. Samples collected in September 22. 1993, were also
analyzed for the following treatment parameters:

• Alkalinity
• Chemical oxygen demand
• Chloride
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• Hardness
• Total organic carbon
• Total dissolved solids
• Total suspended solids

NEIC documentation and chain-of-custody procedures were used for sample collection
and routing.

Groundwater Grab Sampling

Groundwater grab samples were collected from four soil borings (CLSB01, CLSB02,
CLSB03, and CLSB04). The borings were completed to their target depths. Grab
samples were collected from within the augers using a stainless steel bailer. The augers
were purged of about 3 volumes of standing water before sampling. The samples were
submitted for analysis of the same parameters as the monitoring well samples. Metals
samples were field-filtered.

Equipment Decontamination

A temporary decontamination pad was set up in the southeast corner of the site. The
sides of the pad were bermed to contain the rinsate. The rinsate was transferred to
55-gallon drums and stored onsite pending disposal.

The drill rig, augers, and sampling equipment were steam-cleaned upon arrival at the
site. The augers and sampling equipment were steam-cleaned between boreholes. Split-
spoon sampling equipment, hand augers, stainless steel trowels and spoons, and bailers
were decontaminated between samples by washing with a solution of trisodium phosphate
detergent followed by a tap water rinse, a 10-percent methanol rinse, and a final distilled
water rinse.

Documentation

Field measurements and descriptions made during the field work were recorded in the
field log book.
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Surveying

Coordinates and elevations for the monitoring wells and soil borings CLSB01 to CLSB04
were established during the week of November 8. 1992. Vertical locations for the wells
were surveyed to the nearest 0.01 foot. Indiana Flood Control and Water Resources
Commission bench marks were used for vertical control. Horizontal locations for the
wells and soil borings were surveyed to the nearest foot. The property fenceline was
used for horizontal control. Survey data for the monitoring wells is provided in
Figure TM1-1.
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TECHNICAL MEMORANDUM NO. 2 CKMHlli

PREPARED FOR: U.S. EPA Region 5

PREPARED BY: Sandy Feher/CH2M HILL

DATE: April 1, 1994

SUBJECT: Carter-Lee Lumber
Ground water Users Survey

PROJECT: GLE65616.DE.GS

Introduction

A groundwater users survey was conducted to evaluate whether pumping schedules for
wells within a 1-mile radius of the site may affect groundwater flow in the vicinity of the
site. The survey was conducted using the following process:

• Review of existing, State of Indiana, well files
• Introductory letter sent to identified well owners
• Followup telephone call to owner
• Personal visit to the location of the well if necessary

Data Gathering

Water well records for the area of concern were obtained from the Indiana Department of
Natural Resources. The records were reviewed to identify industrial, public, and private
water supplies. The Indianapolis Water Works Company was contacted for any
additional information on industrial and public water supplies within the area of concern.

No public water supply wells are situated within a 1-mile radius of the Carter-Lee
Lumber site. Fifty industrial supply wells were identified within 1 mile of the site. Of
those 50 wells, 26 wells were identified as possibly being downgradient of the site (to the
east and southeast of the site). Figure TM2-1 depicts locations of wells for which
information was gathered during the survey. The number at each location corresponds to
the well owner name and address given in Table TM2-1.

Well owners were contacted and were asked several questions by a CH2M HILL
representative. The questions pertained to well use, pumping schedules, pumping rates,
and well abandonment. Survey questions are included as Attachment A2-1.
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Table TM2-1

Supply Wells In Vicinity oCCLL Site

Carter-Lee Lumber

No.

1

2

2

3

3

3

3

3

4

5

5

5

5

6

6

6

6

7

8

9

9

9

10

11

II

12

12

12

12

12

12

12

12

12

Well Owner

Belt RR Stockyards

Curtiss- Wright Corporation

Curtiss- Wright Corporation

Eli Lilly & Company

Eli Lilly & Company

Eli Lilly & Company

Eli Lilly & Company

Eli Lilly & Company

Queens Group Indiana

Illinois Cereal Mills

Illinois Cereal Mills

Illinois Cereal Mills

Illinois Cereal Mills

CM Truck

GM Truck

GM Truck

GM Truck

Indianapolis Zoo

Indianapolis Stockyards

Industrial Anodizing

Industrial Anodizing

Industrial Anodizing

Mrs. Norma Turner

Indianapolis Zoo

Indianapolis Zoo

Link-Belt Company

Link-Belt Company

Link-Belt Company

Link-Belt Company

Link-Belt Company

Link-Bell Company

Link-Bell Company

Link-Bell Company

Link-Belt Company

Well Address

Kentucky Avenue & Stock Street

Kentucky Avenue & Stock Street

Kentucky Avenue & Stock Street

Nordyke Avenue

M orris Street

Morris Street

Morris Street

Morris Street

620 S. Belmont

1730 W.Michigan

1730 W.Michigan

1730 W. Michigan

1730 W.Michigan

White River Parkway

White River Parkway

While River Parkway

Henry & Morris

1025 W. Washington Street

1501 Kentucky Avenue

1436 W.Oliver

1610 W. Washington Street

1610 W.Washington Street

750 S Shephard Street

W. Maryland & White River Parkway

W. Maryland & White River Parkway

220 S. Belmont

220 S. Belmont

220 S. Belmont

220 S. Belmont

220 S. Belmont

220 S. Belmont

220 S. Belmont

220 S. Belmont

220 S. Belmont

Well Use

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Residential

Industrial

Residential

Industrial

Industrial

Residential

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Well Depth

(feel)

75.0

70.0

70.0

60.0

91.0

60.0

65.0

68.0

118.5

--

340.0

930

180.0

81 0

8.4.8

78.3

650

55.0

101.5

51.0

93.0

93.0

50.0

595

52.0

120.0

1250

123.5

121.0

111.0

117.0

121.0

123.0

438.0

Screen

Diameter

(Inches)

30

18

18

18

18

18

18

- -

10

- -

12

- -

12

18

18

18

18

4

12

3.5

8

8

3

- -

- -

- -

2

- -

18

10

18

26

18

- -

Top of Bottom of

Screen Screen

(BGS) (BGS)
..

55.0 70.0

55.0 70.0

55.0 60.0

71.0 91.0

45.0 60.0

45.0 65.0

..

98.5 1185

..

..

..

..

61.0 81.0

59.8 84.8

53.3 78.3

45.0 65.0

• ..

80.5 101.5
..

.-

..

..

..

..

100.0 120.0

107.8 122.8

103.5 123.5

1010 121.0

910 111.0

97.0 1170

91.0 121.0

113.0 123.0

- -

Aquifer

SO

SO

SG

SO

SG

SG

SG

SG

SG

SG

BR

SG

SG

SG

SG

SG

SG

SG

SG

SG

SG

SG

SG

SG

SG

SG

SG

SG

SG/BR

SG

SG

SG

SG

BR

Average Well

Yield 1991

(epm)
--
--
--
- -

500

- -

600

1961

--

--

--

- -

26

57

- -

- -

- -

- -

- -

- -

15

55

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -
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No.

11

14

15

15
15
15
15
15
Id

16

l(.
16

17

IX

19

19

20

21

22

21

Wrll (>wnrr
Ampinbioui Cufutniclion
Marmon Moloi Car Company
National Slao.li A C'hcmical
National Starch A C'ltcinical
Nalional Slari.li A Clwinital
NaliiHul Stand A C'lmimal
Naliixial Slaitli A C'henutal
Nalimial Start h A C'lwtnn.al
Nail Malleable A Steel farting*
Nail Mallcahle A Slccl C'a>lin|t>
Nail Mallcahle A Slccl Culing>
Nail Malleable A Slcel Calling*
( )xiilc A Cbcniical
I'aul Wain Dnigi
1'iiUr lie ( 'ompany
I'olar Ice Cumpanv
Kimald 1' Harding Paving
Kovilcr Cunipany
llumipiHin I'oiiltry
lmli«ci»|Mili« Kcgiimal Kccyclmg

WHI Addrtaa
1012 DIVIIIIMI Sliccl
1101 W Munik
IMS Ihovci
nn Ihuvrt
IM* Drnver
nn IHnvcr
nn Dfuvcf
IM* Ih.ivci

^46 N 1 Inline*

^46N lloliiKt

M6N H.llllKt

^46 N Molnici

V.OS Ibmi

20 M W W.»tnn((l<.ii Street

22* 1 vnn Sliccl

221 1 vnn Street

IUMI W Ka>iiumd Street

HIM) N Haymow! Street

2001 S 1 (aiding Street

2 I 7 S llclmont

Wrll lla*

Induitrial

lodunUial

Indiulrial

1 mill >li |>I

lixlutlrial

Indimlrial

Imluilnal

liuiuilnal

ImluMrial

ImliiMnal

Indutlrial

liHliinlnal

Imlmrtnal

Koidcnlial

liHliiilnal

Indiiiilrial

Indimtnal

Imlnilfiil

Indiiilnal

liuliKlnal

WrU IW|Mh

(f»rt)

2 X H O

70*

<X)0

X60

X 2 0

K60

>H, 0

XXI )

<MO

XV 0

- •

1060

560

560

1010

1010

X 2 0

640

650

MOO

Hrrrrn

IHamrlrr

(ln<br>)

• •

IX

IX

IX

10

10

16

12

12

X

6

X

X

10

Top of llollom of

Hrrrrn Scrrrn

(H<;s) (tics)

..

. .
79 0 94 0

..

X60 1060

XI 0 HMD
7 1 0 X 2 0
490 640
550 6M>

Aquifer
IIK

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

SO

so
so
so
so
so
so

Avrraft Wrd
VtrM 1991

(1P"«)

600

600

MM)

700

1000

KIM)

• -

- -

• •

Note * indn-nlcn Well I'tmil
indicate* mliinnnliiin mil available

IK IS nidualcn Iklnw OIIHIIK) Surface
S( ) indicate* Saixl anil ( travel Aijuilct
IIK indicate* llcUriick Ai|iulcr

Source* Indiana DNK Well |J>K»
Indium DNK Well Kcgi«1r»li<>n l-unm

Mkli/DIMI 034XI.S Cage 2 of 2 <;\.[M(,\<> Kl HI



TECHNICAL MEMORANDUM NO. 2
Page 2
April 1, 1994
GLE65616.DE.GS

A followup to the survey questions, where needed, was made by telephone. Telephone
numbers for the 23 well owners identified from well records were obtained from the
following sources:

• Indianapolis telephone information service (317) 555-1212
• Secretary of State Corporations Division (317) 232-6582
• Indiana Chamber of Commerce (317) 464-2200
• St. Louis Library-Main Branch, reference department (314) 241-2288
• Ben Davis Conservancy District (317) 241-2941

The search for phone numbers produced 11 numbers out of 23 well owners. Of the
11 numbers obtained, only 6 produced successful correspondence. The remaining 5
numbers were either assigned to businesses no longer in operation, or that had no
knowledge of the well(s) in question.

Site Visit

A site visit was conducted on Monday, August 16, 1993, by two CH2M HILL
representatives to supplement the well information search. The site visit helped to
identify current well owners within the 1-mile radius who were not previously identified
or surveyed. The current owner and/or the status of each property was noted. Some
property owners were spoken to directly and asked questions about the status of the
well(s) on their property.

The site visit produced responses from five well owners not previously surveyed and
provided additional information on wells from owners contacted prior to the site visit.
Water levels from monitoring wells on the site were also taken during this site visit.

Survey Results

Eleven well owners were contacted by phone and/or site visit. Their survey responses
are in Table TM2-2.

The well owners surveyed have wells screened in the sand and gravel aquifer. Eli Lilly
and Company, is the largest groundwater user of the well owners surveyed, pumping
from 126 million gallons (mg) to 225 mg/month. The site visit indicated that 6 of the
23 properties originally described in Table 3 of the Preliminary Site Investigation Report
(CH2M HILL, May 1992) are now owned by Eli Lilly and Company. Correspondence
with Eli Lilly demonstrated that the wells on these properties have either been abandoned
or are out of use, or their existence was unknown.



Table TM2-2
Survey Responses

Map No.

*

;o

Q

15

6
i:

11

4

5

y

13

\\ellOwner

Eli Lilly & Compam
N'orma Turner

Industrial Anodizing

National Starch & Chemical Company
General Motors Sonh American Truck
Platform
Link-Belt Co.
Indianapolis Zoo ( formeriy Kingan &.
Company and Grocer's Suppl)
Company)
Queens Group Indiana. Inc. (formerly
Engineering Metal Products)

Illinois Cereal Mills. Inc (formerly
Evans Milling Company)
Indianapolis Regional Recycling)
formerly Westinehouse Air Brake)
Amphibious Construction, Inc
(formerly Liquid Carbonic)

Response

Three wells pump continuously at a total average rate 01
225 mg month (max) and 126 rag month (min).
No pumping for 5 years.
Wells do not pump continuously: about 3." mg month
on average.
Five of six wells pump continuously: 2 mgd on average
one well pumps 290.000 g day on holidays (total = 69
mg month); also owns well at 1050 W. Raymond Street
which pumps 20 mg month on average.
One well pumps continuously: to 2 to 3 mg month in
summer and 1 me month in winter.
All wells sealed between 1991 and 1992.

Well is no loneer in use. but has not been abandoned.

Well is no loneer in use: abandoned in summer 1989.
One ot four wells is still in use. It pumps continuously
at 1 mg month, but is shut down on holidays. In 6
months (March 1994). well pumping rate will be
reduced to 1 .000 eai month.
Well has not been used since 1983: has not been
abandoned.
The well has not been used for at least 5 years: has been
abandoned.

MKEDP4I OC6XLS GLE656I6RIR1
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National Starch and Chemical is the second largest groundwater user pumping a total of
89 mg/month on average. In addition, both General Motors Truck Platform and
Industrial Anodizing pump large quantities of groundwater from their wells. Illinois
Cereal Mills pumps the least amount of groundwater at 1 mg/month. None of the parties
surveyed indicated that their wells are shut down for significant periods of time during a
given year.

Conclusions

Four out of five facilities pumping groundwater fall within the cone of depression
southeast of the site (Figure TM2-1). Survey responses indicated that there are no
extended periods of well shutdowns at these facilities. It is probable that these wells
from Industrial Anodizing, Eli Lilly and Company, National Starch and Chemical, and
General Motors Truck are contributing to the cone of depression and are affecting the
direction of groundwater flow beneath the site.

MKE10013CC7.WP5



ATTACHMENT A2-1
GROUNDWATER USERS

SURVEY QUESTIONS
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Attachment A2-1
Carter-Lee Lumber Company

Site Groundwater Users Survey
Indianapolis, Indiana

1. Are your water wells currently in use?

2. Which wells are/are not in operation?

3. Do the well(s) in operation pump continuously?

4. If you answered no to No. 3, how often do they pump?

5. Are there extended periods when the well(s) are not pumping (estimate
months/days)?

6. What are the approximate pumping rates of the wells in operation, and for what
period(s) of time are the rates maintained?

7. Have the well(s) no longer in operation been abandoned?

MKE10013CD6.WP5



TECHNICAL MEMORANDUM NO. 3 CKMHILL

PREPARED FOR: Environmental Protection Agency Region V

PREPARED BY: Jack Dingledine/CH2M HILL

DATE: April 1, 1994

SUBJECT: Results of the Ecological Site Investigation at the Carter-Lee
Lumber Site, Indianapolis, Indiana

PROJECT: GLE65616.F2.FB

Introduction

An ecological investigation of the Carter-Lee Lumber Superfund site in Indianapolis,
Indiana, was conducted as part of the Phase 1 Remedial Investigation/Feasibility Study
(RI/FS) of the site. The objective of the investigation was to provide a basis for
qualitative evaluation of potential ecological impacts of contaminants associated with the
abandoned disposal area. The scope of the investigation was limited to a general
characterization of existing ecological conditions of the site and surrounding area, and an
identification of overt signs of adverse impacts on terrestrial and aquatic communities.
This level of investigation was considered appropriate for the current phase of the RI/FS
investigation, based on existing knowledge of site conditions.

This technical memorandum summarizes the results of the onsite characterization
conducted on October 5, 1993. Additional supporting information relative to the
evaluation such as data on the nature and extent of contaminants of concern, as well as
fate and transport mechanisms will be provided in appropriate sections of the RI report.
The results of the qualitative ecological investigation may serve as a basis for future
ecological investigations at CLL, if additional information on site contamination suggests
further studies are warranted.

Assessment Approach

Available guidance on ecological risk assessments currently proposes a phased approach
to project execution that typically includes site characterization, a preliminary screening
assessment, a determination for the need for further study, and an assessment report
(U.S. EPA 1992). Results of the ecological site characterization described below will
provide a basis for the preliminary screening assessment when combined with other RI
project components such as an evaluation of contaminant fate and transport .

Ecological characterization of the site consisted of a 1-day visit to document the current
biological communities in the project area. In addition, contacts to state agencies were
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made to identify historical information on the presence of rare, threatened and endangered
species.

A CH2M HILL ecologist conducted a 1-day walk over of the site and surrounding area
on October 5. 1993. The purpose of the site visit was to identify the major plant and
animal communities in the project area and record any overt signs of possible adverse
impacts on the environment. The identification of potential impact was intended as a
gross evaluation, limited to obvious signs such as plant stress, sediment/'soil staining, etc.

The perimeter of the previous disposal area on the site was walked and visible species
recorded. The area south of the property was also examined, as this area represented
potential wildlife habitat in the immediate vicinity of the site. Major plant communities
were identified and a list of dominant plant species prepared. Sensitive species or
habitats were noted, but in-depth surveys were not conducted during the site visit.
Photographs of the site were also taken during the site visit.

The scheduled survey was not intended to produce a comprehensive assessment of species
present or habitat condition. Surveys were conducted in October during a time period
when wildlife activity and abundance may not be as great as other times of the year.
Although wildlife species were expected to be present, activity levels, particularly for
avian species, are typically less in October than that during the breeding season. In
addition, by fall some avian species may have left the site for southern winter habitats.

Results

The CLL Property

The CLL Company property lies within the city of Indianapolis. Indiana. The site is an
active lumber yard located in an area of other urban retail, industry and residential
development. The area of potential contamination lies in the south eastern corner of the
property, and is currently being used for lumber storage. The majority of the area of
concern is paved and the entire site is surrounded by chain-link fencing.

Major Plant Communities

Vegetative cover at the Carter-Lee Lumber site is restricted to narrow borders or bands
of primarily herbaceous plant species along the eastern and western perimeter (See
attached photographs). The sparse plant communities are composed of predominantly
weedy species typical of disturbed lands such as road sides and old fields. Dominant
species observed during the October site visit include golden rod (Solidago spp.), evening
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primrose (Oenother biennis), and Queen Anne's lace (Daucus carota). A more complete
list of plant species observed in and around the site is presented in Table 1. The
presence of the paved surface and the current level of disturbance relating to lumber yard
operation are factors which appear to influence habitat condition. Gross evidence of
potential contaminant effects on vegetation was not noted at the site, but physical factors
may mask signs of contaminant effects.

Sensitive or high value communities such as wetlands, mature forested cover or remnant
prairie are not currently present within the site boundary.

Table 1
Plant Species Observed in and Around the Carter-Lee Lumber Site

Common Name
Woody Species
Eastern Red Cedar
Mulberry
Eastern Cottonwood
Tree-of-Heaven
Staghorn Sumac
Silver Maple
Willow
Nonwoody Species
Queen Anne's Lace*
Teasel
Late Goldenrod*
Bittersweet Nightshade*
Common Ragweed*
Common Mullen*
Small White Aster*
Common- Sunflower*
Black Knapweed*
Common Evening Primrose*
Polkweed
Honeysuckle
Common Cattail
Japanese Knotweed
Smartweed
Giant Reed
Poison Ivy

Scientific Name

Juniperus virginiana
Moms spp.
Populus deltoides
Ailanthus altissima
Rhus typhina
Acer saccharinum
Salix spp.

Daucus carota
Dipsacus sylvestris
Solidago gigamea
Solanum dulcamara
Ambrosia artemisiifolia
Verbascum thapsus
Aster vimineus
Helianthus annuus
Centaurea nigra
Oenother biennis
Phytolacea americana
Lonicera spp.
Tyhpa latifolia
Polygonum cuspidatum
Pofygonum spp.
Phragmites communis
Rhus toxicodendron

*Observed on the Carter-Lee Site
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Wildlife Observations

Wildlife species present at the site were recorded by an ecologist during the course of the
October site visit. Weather conditions on the day of the survey were good and were not
considered a factor in the number of species observed.

Birds were the only group of wildlife species observed during the visit. In total, only 3
bird species were seen on or in the immediate vicinity of the site. These included the
house sparrow (Passer domesricus). the house finch (Carpodacus mexicanus) and the
mourning dove (Zenaida macroura). All of the species observed may be considered
common for the habitat types present and are typical species of urban or suburban
landscapes. All of the species are also granivorous/omnivorous ground foragers. This
species characteristic may increase the potential for contaminant exposure if contaminants
are present at the ground surface. Other bird species may utilize the site, but habitat
condition is considered to be a limiting factor.

No species of mammals, reptiles or amphibians were seen while conducting the survey.
The potential exists for some common species to be present, but as with avian species,
habitat condition is expected to limit their occurrence. The presence of the chain-link
fencing around the perimeter of the property also limits wildlife presence, particularly for
larger mammals.

Table 2
Wildlife Species Observed in and Around the Carter-Lee Lumber Site

Common Name
Mallard
Blue Jay
Black-capped Chickadee
Grey Catbird
American Robin
Mourning Dove*
House Sparrow*
Song Sparrow
House Finch*
American Goldfinch

Scientific Name
Anas platyrhynchos
Cyanocitta crisiata
Parus airicapillus
Dumeiella carolinensis
Turdus migraiohus
Zenaida macroura
Passer domesricus
Melospiza melodia
Carpodacus mexicanus
Carduelis trisris

•Observed on the Carter-Lee Lumber Site
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Surrounding Areas

Major Plant Community Types

Predominant land use types surrounding the Carter-Lee Lumber site are a mixture of
urban residential and industrial/business retail. The area in the southeastern corner of the
Carter-Lee Lumber property is immediately bordered to the east and south by railroad
tracks. Narrow strips of vegetation occur in the area between the tracks and the chain-
link fence surrounding the site. Plant community composition in these borders is similar
to the herbaceous communities present on the site. Along the eastern perimeter,
however, small trees and shrubs such as mulberry (Morns spp.) and poplar (Populus
spp.) are also present.

South of Carter-Lee Lumber lies a small area that is characteristic of a second growth or
old field successional community. This location represents the most significant area of
potential wildlife habitat in the immediate vicinity of the site. Microtopography is
variable over the area and debris and other refuse are scattered throughout. Evidence of
the placement of fill material is also present, suggesting previous land disturbance. The
dominant plant community consists of scattered trees and shrubs intermixed with
herbaceous plant growth. Some areas of bare ground were also noted. Dominant tree
and shrub species consist of eastern cotton wood (Populus deltoides), tree-of-heaven
(Ailanthus altissima), staghorn sumac (Rhus ryphina), and silver maple (Acer
saccharinwn). These species are unevenly distributed over the area into clumps or
irregular rows. Nonwoody species of the area include goldenrods, small white aster
(Aster vimineus) and honeysuckle (Lonicera spp.) as well as various grasses and sedges.

Within the eastern and southeastern portion of this area, open surface water was
observed. Areas of open water were fringed with emergent vegetation (e.g., cattails
(Typha latifolia)) and willows (Salix spp.) that extended away from the open water. The
exact extent of the open water/wetland area was not determined during the site visit.
Evidence was present to suggest the degree of open water may fluctuate with season.

Wildlife Observations

Wildlife observations in areas surrounding the Carter-Lee Lumber site focused on the
area south of the site, as this location represented the most significant area of potential
habitat.

Observations made while surveying this location were again limited to avian species. A
total of 10 bird species were observed, including the American robin (Turdus
migratorious) and the mallard (Anas platyrhynchos) (Table 2). Similar to the onsite
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observations, the species identified in the area may be considered typical for the present
habitat type and condition. In contrast, however, the greater extent and structure of the
habitat, as well as the presence of wetlands increases the probability that other species
may use the area than were observed during the October site visit. A greater use by bird
species during the migratory season may also occur for similar reasons.

Mammals, reptiles or amphibians were not seen on the area south of teh CLL site.
Habitat type and condition, however, suggests a potential for the occurrence of wildlife
such as small mammals. Larger mammals like the cottontail (Slyvilagusfloridanas),
ground hog (Marmota monax) and raccoon (Procyon loior) may also occur. Mammals
larger than fur bearers or small game are less likely due to the size of the area and the
type of surrounding land use. Reptiles and amphibians, which were not observed, are
expected to potentially occur in the wetlands or other areas of open surface water.

Sensitive or Critical Habitats

Information on rare, threatened and endangered species inhabiting the site was obtained
through an information request to the Indiana Department of Natural Resources, Division
of Nature Preserves. A copy of the response is provided in Attachment I. The Division
of Nature Preserves maintains a database on state and federal rare, threatened and
endangered species in Indiana, as well as information on the presence of high quality
natural communities and natural areas. The information request on species and
communities of concern revealed no records of occurrence within a 1-mile radius of the
CLL site. Although this information does not preclude the occurrence of rare, threatened
or endangered species from the site, their presence is considered unlikely due to the lack
of historical information and the current habitat and land use conditions.

Wetlands may also be considered sensitive habitats, due to their function and value within
the landscape. A wetland delineation using the three parameter approach as described in
the current wetland delineation manual (U.S. Corps of Engineers 1987) was not
conducted, but plant community composition and evidence of hydrology typical of
wetlands suggested wetlands are located in the area south of the site. These areas
appeared to consist of palustrine emergent or scrub/shrub communities.

Conclusions

Results of the ecological characterization of the CLL site in Indianapolis. Indiana,
indicated a limited number of wildlife species are present on and adjacent the site.
Current site conditions including the presence of a paved surface and surrounding chain-
link fence, significantly limit habitat quality. Plant communities within the property
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boundary consist of common species typical of disturbed areas. The site is located within
an urban area of similar retail/industrial development.

The most significant area of potential wildlife habitat occurs adjacent to the southern site
boundary. Wildlife and plant communities in this area are also limited, but a number of
avian species were observed during the site visit. The presence of a small area of open
water or wetland potentially increase habitat quality and the occurrence of additional
wildlife species.

Gross evidence of adverse impacts on the plant and animal communities of the site was
not apparent during the October visit. If additional investigation reveals contaminant
concentrations and exposure pathways that may pose a threat to terrestrial or aquatic
organisms, a more detailed characterization of existing communities may need to be
conducted.
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1992.
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INDIANA DEPARTMENT OF NATURAL RESOURCES PATRICK R. RALSTON, DIRECTOR

Division of Nature Preserves
402 W. Washington St., Rm. 267
Indianapolis, Indiana 46204
317-232-4052

October 15, 1993

Mr. Jack Dingledine, Environmental Scientist
CH2M HILL
1 Dayton Centre, Suite 1400
1 South Main Street
Dayton, OH 45402-1828

Dear Mr. Dingledine:

I am responding to your request for information on the endangered,
threatened, or rare (ETR) species and high quality natural communities
and natural areas documented from a one mile radius of Carter Lee Lumber
NPL site, Indianapolis, Indiana. The Indiana Natural Heritage Data
Center has been checked and no ETR species and significant areas are
documented in this one mile radius.

The information I am providing does not preclude the requirement for
further consultation with the U.S. Fish and Wildlife Service as required
under Section 7 of the Endangered Species Act of 1973. You should
contact the Service at their Bloomington, Indiana office.

U.S. Fish and Wildlife Service
620 South Walker St.
Bloomington, Indiana 47403-2121
(812)334-4261

At some point, you may need to contact the Department of Natural
Resources' Environmental Review Coordinator so that other divisions
within the department have the opportunity to review your proposal. For
more information, please contact:

Patrick R. Ralston, Director
Department of Natural Resources
attn: Stephen H. Jose
Environmental Coordinator
Division of Fish and Wildlife
402 W. Washington Street, Room W273
Indianapolis, IN 46204
(317)232-4080

"EQUAL OPPORTUNITY EMPLOYER"



Mr. Dingledine 2 October 15, 1993

Please note that the Indiana Natural Heritage Data Center relies on the
observations of many individuals for our data. In most cases, the
information is not the result of comprehensive field surveys conducted at
particular sites. Therefore, our statement that there are no documented
significant natural features at a site should not be interpreted to mean
that the site does not support special plants or animals.

Due to the dynamic nature and sensitivity of the data, this information
should not be used for any project other than that for which it was
originally intended. It may be necessary for you to request updated
material from us in order to base your planning decisions on the most
current information.

I have enclosed an invoice for $30.00 to cover the cost of the request.

Thank you for contacting the Indiana Natural Heritage Data Center. You
nay reach me at (317)232-4052 if you have any questions or need
additional information.

Sincerely,

Michelle Martin Hedge
Indiana Natural Heritage Data Center

enclosure: invoice
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Photo No.
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Attachment A3-2

Photo Log

(October 1993)

Description

Looking southeast toward southeast comer of site and well CLMW05

Looking south along eastern drainage swale Note darkened gravel within swale

Looking west along southern propcm boundary .

Looking southeast toward well CLMW05 and Conrail railroad tracks.

Looking northwest toward pole bams. Area where red soil spread in foreground-

Vegetated area across railroad tracks south of CLL site and adjacent to Wesnnghouse .Air Brake facility

Same as above

Same as above

Same as above

Same as above

Same as above

Same as above

Same as above

Looking east along Conrail railroad tracks. CLL site is to the north.

Looking southeast along Conrail railroad tracks to the south of the CLL site.
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TECHNICAL MEMORANDUM NO. 4 CKMHILL

PREPARED FOR: U.S. EPA Region 5

PREPARED BY: Laura Peterson/CH2M HILL

DATE: December 27, 1994

SUBJECT: Statistical Comparison of Onsite versus Offsite Constituent
Concentrations for the Carter-Lee Lumber Remedial Investigation

PROJECT: GLE65616.RI.RI

Introduction

This technical memorandum describes the statistical methods and assumptions used to
determine whether or not concentrations of onsite soil constituents were statistically
different than those detected off site. Offsite soil samples were collected both off the CLL
Company property and on the property, but away from the site where red soil had been
spread in the past (A complete description is found in Section 1.0).

Methodology and Assumptions

The following assumptions were made during the statistical analysis:

• The environmental data are distributed log normally

• A constituent that was not detected at the method reporting limit was
assumed to exist at half that limit when it was detected in at least one other
sample within a sample data set.

• A constituent with an estimated "J" qualifier was used and counted at full
value.

• - A constituent with a rejected "R" qualifier was not used in any of the
calculations.

Offsite and onsite data sets were compared to each other using an F-test (to determine
equality of variances) and unequal variance or equal variance t-test (for comparison of
means). If the probability (P) for the F-test was less than or equal to 0.05 (meaning P
was greater than 95 percent that the variances were unequal), the t-test assuming unequal
variances was run. If P was greater than 0.05 (meaning the probability was less than
95 percent that the variances were unequal), the equal variance t-test was run.



TECHNICAL MEMORANDUM NO. 4
Page 2
December 27. 1994
GLE65616.RI.RI

If P for the t-test was greater than 0.05 (meaning the probability was less than 95 percent
that the means were statistically different), the onsite data were not considered
statistically different than the offsite data. If P was less than or equal to 0.05 (meaning
the probability was greater than 95 percent that the means were statistically different), the
onsite data were considered statistically different than offsite data.

Table TM4-1 summarizes the median, maximum, and minimum concentrations of
constituents in both onsite and offsite soil samples. The results of the t-test are included
in the table. For the statistical comparison, an onsite or offsite background constituent
that was not detected at the method reporting limit was assumed to exist at half the limit
when it was detected in at least one other sample within a sample data set. For these
cases, the median and maximum concentrations shown in Tables 4-1 and 4-2 in Section 4
of the report may be greater than the actual concentrations reported because of a high
method reporting limit.

Conclusions

Results of the t-test indicated no statistical difference between offsite and onsite results
for VOCs. SVOCs. and pesticides. For inorganics, statistical results indicated that
calcium and magnesium concentrations were statistically greater onsite than offsite. For
the remaining inorganic compounds, the results indicated either no statistical difference
between offsite and onsite results, or offsite concentrations were statistically greater than
onsite concentrations.

MKE10013CCT WP5



Table TM4-1
Statistical Summary Table for Soil

Carter-Lee Lumber
(Page 1 of 2)

Compound
Volatiles (ug/kg)
Toluene

Semi-volatiles (ug/kg)
Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Benzo[a]anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Indenof 1 ,2.3-cd]pyrene
Dibenz[a,h]anthracene
Benzo[g,h,i]perylene

Pesticides/PCBs (ug/kg)
-leptachlor (a)
Heptachlor epoxide
4,4'-DDE (a)
indrin
^ndosulfan II
4,4'-DDD
Endosulfan sulfate (a)
4,4'-DDT
Methoxychlor
Endrin ketone -
alpha-Chlordane
gamma-Chlordane
Aroclor-I254(a)

Median
Offsite

6.0

217
227
155
206
190
171

1106
303
232
168

1196
1331
908

1170
379
215

1261
880

1019
763
314
620

0.98
1.58
1.90
5.13
2.19
2.21
1.90
3.87

15.30
4.50
1.35
1.98

19.02

Onsite

10.8

214
182
128
166
140
143
672
270
157
115
875

1022
575
631
247
188
848
454
549
327
259
388

1.14
1.19
2.22
3.09
2.38
1.98
2.20
4.71

10.76
2.41
1.57
1.51

20.48

Maximum Value
Offsite

160

60000
60000
19000
20000
9000

30000
370000
70000
49000
60000

790000
800000
360000
410000

14000
60000

290000
290000
360000
90000
60000

140000

1.15
5.1
2.2
19

6.5
7.6
2.2
14
84
44
4.8
10
22

Onsite

130

2200
1400
1800
1800
1200
610

6500
1200
580

1800
8400

15000
5300
6400
3600
3600

12000
5700
7800
3600
3600
6200

4.2
5.6
46
15
21

4.6
28

140
46
33
24
25
35

Minimum Value
Offsite

1.0

21
25
24
28
30
23
28
39
42
20
29
28
22
35
61
29

180
180
180
140
23

120

0.9
0.9
1.8
1.8
1.8
1.8
1.8
1.8

9
1.8
0.9
0.9
18

Onsite

3.0

34
28
21
32
19
23
60
45
42
20
74
74
59
70
39
19

130
170
58
29
78
84

0.95
0.9
1.7
1.7
1.7
1.7
1.7
1.7

9
1.7
0.9
0.9
17

T-test
(P(T< t)

0.23

0.98
0.62
0.62
0.58
0.40
0.69
0.37
0.80
0.35
0.39
0.59
0.66
0.39
0.24
0.18
0.76
0.94
0.15
0.22

0.051
0.65
0.30

0.23
0.30
0.47
0.11
0.67
0.52
0.45
0.62
0.09
0.21
0.69
0.50
0.1 1

Statistical
Difference

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No

MKE/DP55 002.XLS GLE6S616.R1.R1



Table TM4-1
Statistical Summary Table for Soil

Caner-Lee Lumber
(Page 2 of 2)

Compoaad

Metals I mg/kg)

•\iurr.tnum

Ar.cimon>
\rs«i!c
Ban urn
Ber>ihum

Cadmium
Calcium

Chromium

Cobalt

CORHX
Iron

Lead
Magnesium

Manganese

Memir>

Nickei

Potassium
Seknsum

Silver

Sodium
Thallium
Vanadium

Zinc
Oanide

"Notes

Media*

Offerte

6~26
85
~ 0

"03
0"
1 3

50566

155
~ 1

554
1-564

90.5
10400

489
0 1

P4

9-5

0.5
09

1330
03

22 1
iro

04

Onsite

4821
59

11 3
43 4
06
o-

80*3-

205
59

22.4
16458

428
1-953

468
O.I

20.7
634
04
08

1048
0.2

15.3
~64
0.5

Mnimum Value

OfTsite

16000
32.9

25-0
198.0

2.0
5.6

107000

489
16.9

6970.0

39200
22700

39400

1400
0.4

399
2130

4 0
1.0

15100
0.5

459
4240

0.6

Onsite

14900

100
19~0
3280

151.0
1.3

198000

4390

153
114.0

161000

3760

59000

1280
05

173.0
1250

3.5
2 4

332.0

05
886

564.0

2.1

Minimum Valoe

Offsite

2-40
68
0.2

149
0.3
09

2250

•6
3.3

12.1
'190
14.6
1480
252
O.I
•.0

511
0.2
08

28.2
02

105
29.4
0.3

O«site

T50
3 4
26
1 2
0.2
O.I

4460

5.3
2.5
4.1

5030
2.9
605
220
0.1
6.2
169
0.2
04

29.3
O.I
5.3

116
03

T-test

(P(T< t)

0.030

0.002

0.290

0.040
0.520
0.001
0.001
0.210
0.140
0.010
0.730
0.040

0048

0.730

0.650

0.360
0.001
0.290

0.030

0.230

0.005

0.010
0.034

0.630

Statistical
Difference

Yes'
Yes*

No
Yes*
No

Yes*

Yes
No
No

Yes*

No
Yes*

Yes
No
No
No

Yes*
No

Yes*

No
Yes*

Yes*

Yes*
No

a No background detections for valid statistical background computations. One-half the detection limit

»as used
• Indicates offsite concentration is statistically higher than onsite concentration
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MaUoo L
Sampk

D»uS

VoUlila
Chuxomethane
irotnomethaae

Vinyl Chlonde
Chloroelhane
Meihylenc Chlcnde
Acetone
Caifeon DuulTidc
l.l-Dichlocoethene
1.1-Dichloroethane
1,2-Dichloroethene (toul)
Chl<xc/onn
1.2-Dichloroelhane
2- Butanone (MEK)
U.I-Tnchloraelliane
Carbon Tetrachlonde
Bromodichlarantf thane
1 .2- Dichloropropue
cis-l.3-Dichloroptopeiie

richloroethene
Dibromochloromeihue
1.1.2-Tnchlorwthue
benzene

trans- 1 .3-DichloropropeBe

Iromoform
4>Meth)-l-2-Penunoi>e

2-Hexanooe
Telrachloroelhen*
U,2.2-Telrachloroethane
Toluene
Chlcxobenzenc
Einylbenzene
Slyrene
Xylcne (mixed)
Srmi volatile*
Phenol
bis(2-chloro«hyl)elher
2-Chlorophenol
1.3-Dichlorohenzene
1 .4-Dichlorohenz*oe
1.2-Dichlorobenz^ne
2-Me[hylphenol
2.2'-oxytm( 1 -Chloropropanc)
•*-Melhylphcnol
N-Niiroso-di-a-propylamine
HexadilcrnelhaBe
Nitrooenzene
Isuphorone
2-Niu-ophenol
2.4-Dimethylpheool
bis(2-Chlofoeiho*y)methane
2.4-Dichlocophenol
1.2,4-Trichlorobeflzene
Naphthalene
4-ChloroaniUne
lelachlorobuladienc

*-Qilixo3-iwlhv4>he.nol
2-Melhylnaphthalene
Hexachlorocyclopentadiene
2,4.6-Tndilorophtnol
2.4.5-Tnchlotoptonol

•Chlorooaphlhalene
2-Nitroanjline
DimelhylphlhaUl*
Accoiplithylene
'.6-Dtnitnrtoluenc
1-NitroauLDe

Acenaphlhene
2.4.DinitrociKBol
4-Nitophenol
Dthenzofuran
2,4-Dinilro(oliien£
Diethylphthalau
4-Chlorophenyl-phenylelher
^utrme

4-Nitrouiluw
4.6-Dinjlro-2-™thylpheool
V-N,tmjaiipheoylamine
4-Bromcfteayl-pc*aylelher
HeucMorobenzrae
Peniadikfopaeaol
Pbeauihrenc
Andncene
Cartazole
M n-butylphihalue
Fluoranthent
Pyreie
Butylbeniylphthalale
3.3'-DicfaloTobeu»iiiM
BcnzalalanlbnceK
Uuysene
hiQ-ElhylhexyHphlhalale
Di-n-octylpttulaK
Ueuo|b|tlllonatMne
Benzol IfluorulheBe

*«cabaa:
Vu»l»n
«.pl«l:

Mtdi»-.
UDJtJ

W/L
«/L
W/L
W/L
W/L
W/L
W/L
tig/L
W/L
«/L
W/L
W/L
W/L
Hg/L
W/L
W/L
W/L
Hg/L
W/L
Hg/L

W/L
«1<
W/L
Mg/L
W'L
W/L
W/L
W/L
Hg/L
fg/L
W/L
Mg/L
«/L
Uniu
M/L
W/L
H8/L
Mg/L
«(L
«/L
MS/L
w"-
Mg/L
«/L
tig/L
«/L
Mg/L
Mg/L
Cg/L
W/L
M/L
M/L
Mg/L
W/L
W/L
WlL
M/L
W/L
W/L
lig/L
W/L
W/L
W/L
W/L
W/t
W/L
W/L
(ig/L
W/L
W/L
W/L
W/L
W/L
W/L
W/L
W/L

W/L
W/L
«(V.

W/L
W<"L
W/L
W/L
W/L
W/L
W/L
W/L
W/L
W/L
w/J-
W/L
W/L
W/L
W/L

LLBKul-1 t
ELG33
u-f-n

S<d

13 UJ
13 UJ
13 UJ
13 UJ
14 I
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
15 U!
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ

160 J
13 UJ
13 UJ
13 UJ
13 UJ

440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U

40 J
440 U
440 U
44fl U

53 J
440 U
440 U

1100 U
440 U

1100 U
440 U
440 U
440 U

1100 U
28 J

1100 U
1100 U

30 J
440 U
440 U
440 U

42 J
1100 U
1100 U
440 U
440 U
440 U

1100 U
500

84 J
44 J

440 U
550
430 J
440 U
440 U
2/0 J
30U J

61 J
32 J

IM I
200 J

So

LBK01-2 C
ELG34
11-5-M

s«a

12 U

12 U

12 U

12 U

12 V

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U .

12 U

12 U

12 U

12 U

11 V!

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

12 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

390 U

iqo u
390 U
390 U
390 U
940 U
390 U
940 U
390 U
390 U
390 U
940 U
390 U
940 U
940 U
390 U
390 U
390 U
390 U
390 U
940 U
940 U
390 U
390 U
390 U
940 U
390 U
390 U
390 U
390 U

29 J
28 J

390 U
390 U
3W U
JW U
230 J

35 J
390 U
390 U

1 nd Graufen
Cut

No
LD&61-3

ELC35

11-S-9J
S«U

11 U

11 U

11 U

11 U

9 I

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

I I U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U
6 J

II U

11 U

11 U

11 U

350 U

350 U

350 U

350 U

350 I!

350 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U

3SO U
350 U

350 U

350 U

850 U

350 U

850 V

350 U

350 U

350 U

850 U

350 U

850 U

850 U

350 U

350 U

350 U

350 U

350 U

850 U

850 U

350 U

350 U

ISO <J

850 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U

350 U
350 U
35U U

28 J

35 J
350 U

350 U

TifckB-l
Ur0t,«n
*r-Lcc La
nmberlt
CLBK1I2

ELG11

SoS

11
11
11
11
12
19
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
5

11
11
11
11

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
21

370
370
310

29
370
370
890
370
190
370
370
370
890
40

890
890

41
370
370
370

47
890
890
370
370
110
890
260
57
42

370
370
300
370
370
240
36U
810
370
310
240

cAndrl
»b<r
92

U
U
U
u

u
u
u
u
u
u
u

UJ

UJ

UJ

UJ

UJ

UJ

UJ

UJ

UJ

UJ

UJ

UJ

UJ

UJ

UJ
J

UJ

UJ

UJ

UJ

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
J
u
u
u
u
u
u
u
u
u
J
u
u
J

u
u
u
J
u
u
u
u
u
u
J
J
J
u

J
u
u
J
j
B
u
J
J
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I I
11
11
11
14

11
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I I
u
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11
u
11
11
11
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11
11
11
11
11
11
11
11
11
11
11
11
11
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360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
3*0
5*0

Z5
3*0
360
870
3*0
no
3<0
3*0
360
870
360
870
870
360
360
360
360
360
870
870
360
360
5«0
870
28

360
360
360
43
72

360
360
n
33

360
360
36U
360

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;
UJ

UJ

UJ

UJ

UJ

UJ

UJ

UJ

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
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u
u
u
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u
u
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u
u
J
J
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u
J
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u
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11
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11
2
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3700
3700

3700
5700
3700

3700

3700

3700

3700
3700

3700

3700

3700

3700

3700
3700

3700

2900

3700
3700

3100

2400

3700
3700

9100

3700

9100

3700

590
3700

9100

1700

9100

9100

1800

3700
3700

3700

3500

9100

9100

3700
3700

5100

9100

22000

4900

2000

3700
18000

20000

3700

3700
>/UU
9100

3700

3700
54UU

5900

U

U

u
u

u
u
u
u
u
u
u
u

UJ
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UJ
UJ
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UJ
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UJ

J
UJ
UJ

J
UJ
UJ

J
UJ
UJ
UJ

J
UJ
UJ
UJ
UJ
VJ!
UJ

J
J

UJ

UJ
UJ

J
J

VI
VI

J
J

ELG13

So3

11
11
11
11
12
16
11
11
11
11
11
11
11
11
11
11
11
u
11
11
11
11
11
11
11
11
I I
11
1

11
11
11
11

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370

35
370
370
510

27
370
370
900
370
900
370
54

370
900

56
900
900

38
370
370
370
58

900
900
370
370
310
900
780
160
76
20

1300

1400

370
370
660
VUU
830
370
6M)
660

U

U

u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

UJ
UJ
UJ
UJ

J
UJ

UJ

UJ

UI

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
J
u
u
u
u
u
u
J
u
u
J
u
u
J
u
u
u
J
u
u
u
u
u
u

J
J
J

u
u

B
u

ULIIKOS
ELG01

s°a

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
590
390
390
390
940
390
940
390
26

390
940
390
940
940
390
390
390
390
390
940
940
390
390
390
940
62

390
390
390
150
180
390
390
l»l)
210
390
390
24U
190

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
VJ
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
V)
u
J
u
u
u
J
J
u
u
J
J
u
u
J
J

^LlVlCW
ELG02

Soil

120000 UJ

120000 U

120000 U

120000 U
120000 U

120000 U
120000 U

120000 U
120000 U

120000 U

120000 U

120000 U
120000 U

120000 U
120000 U

120000 U
120000 U

120000 U

120000 U

120000 U

120000 U

120000 U
120000 U

120000 U
120000 U

310000 U
120000 U

310000 U
120000 U

19000 J
120000 U

310000 U
20000 J

310000 U
310000 U

9000 J

120000 U

120000 U
120000 U

30000 J

310000 U

310000 U

120000 U
120000 U
120000 U

310000 U
370000

70000 J
49000 J

120000 U
790000

800000

120000 U
120000 U
36UOUU
41UUUU

14000 J

120000 U
2VUX1U

290000

MKEDP41.027JCLS Page 1 of 14 GLE6J616JUJU
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TaMcB-l
Soil mi Greuitdmir Otjaiic Analytic*! ReuKi

Calter-Lcc Lumber
Norrmbtr 1991

Sunpk NunbCT
Dule Sunpted!

Media:
Volatile*
Chloromethaae
BromonKlhaiie
Vinyl Chloride
Cnlotoethane
Melhylene Chloride
Acetoae
Carbon Dimjfide
U-Dichloroelhcae
l.l-Dichlarocthaae
1.2-Dichlaroelhene (loul)
Chloroform
1 .2-Dichloroethaae
2-BuMnoae(MEK)
1 . 1 , 1 • Tncnloroelhtne
Carbon Temchlocide
Irotnodjchlorotnethane
1 .2- Did\lcropropane
cu- 1 . 3* Dich loropropenc

nchlcroelhene
)ibromoch)oromelhane
1,1.2-Tnchloroelhane
lenzcne

traiu-1.3-DichloropIopeQe
romoform

4-Meihyl-2-Penuiiofie
2-HeHnane
'elrachloroelhene

\ . 1 ,2,2-TeiiunlOfoelhue
'oluenc

Chlorobenzene
Elhylbenzene
Slyrepe
Xylcne (mixed)
Scmi'olatilti
Phenol
nu(2-chloroelhyl>ether
i-Chl«ophenol
1 .3-Dich]arotienzene
1.4-Dichlorobenzene
,1-Dichlcrobenzene

2-Melhylphenol
2.2'-oxynij(l-Chlaropropane)
4-Meihylphenol
N-NLiroso-04-n-prcpylamine
Heiachjoraelhane
Nitrobenzene
Iioohorone
2- NiirophepoJ
2.4-Dimethylphenol
his(2-Chloroeiho*y>melh»oe
2.4-Didiloropoenol
1 .2.4-Tnchlorobenzene
Naphthalene
4-ChloroanjLne
iexachlororuladiene

4-Oilon>.3-ineIhylpbeaol
2-Melhyl naphthalene
fcxachlorocyclopentadjene

2.4.6-TnchloroonenoJ
2.4.5-Tndilorophenol
2-Chlorauphttiileiie
2-NitroaaiLioe
Dimtthylphlhalate
AceuphtbylcM
2.6-DinilnMolueBe
3-NiUouibDe
Aceflaphtheoe
2,4-Dtnilropneao4
4-Nitopbeaol
Dibeazoiuraa
2.4-DiDiiro(olueae
Diethytahtlulaie
4-Chlortr*enyl-prienylahet

Vuoreae.
4-Nilroaaiuae
4,6-Ditutn>-2-iiiethylphenol
N-Ninoaodipheaylanuae
4-Brotnopbeayl.pbeayktlier
leiachlororieiuene

Peaudilarapheaol
Pheualhrae
Aathnceac
CaibeKfe
Di-a-buylphlluble
FluorullieM
Pyreae
Butyfeeazylphlhilau
3,3'-DicUorobeu>di»e
UcnzotalaBthnccae
Uuynae
bu(2-Elhylhexyi)r*ltial«t
>i-B-octylnhtha]au!
Beunlbinuorulheae
Bemodlfluoraalbeae

ug/L
Ul/t-
ti»/L
|ig/L
US/L
lig/L

Hg/L
Ug/L
m/L
U8/L
ug/L

Ug/L
Ug/L
Ug/L

Ug/L
Ug/L

»tn.
fin.
lig/L
ug/L
Ug/L

U*/L

U8/L
U8/L
ug/L
ug/L
ug/L

ul"-
U8/1.
ng/L

U8/L
us/i.
US/I
L'niU

M"-
Ug/L

«"-
Mg/L
Kgl-
Mgl-
ng/L
Kg/L

U8/L
ug/L

l-!l-
us"-
^g/L
ug/L
Mg/L
litA.
Ug/L

Kgl-
ug/L
«1-
fg/L
Ug/L
|i«/L
Mg/L
(i»/L
ng/L
nt/L
lij/L
Ug/L
Ug/L
Ug/L
M/L
Ug/L
Ug/L
ug/L
ug/L
Ug/L
ug/L
«/L
cg/L

C*T-
Ug/L
Ug/L
m/L
UgA.
Ug/L

Ug/L
VftL
ug/L
iign.
Ug/L
Ug/L
Ug/L
Ug/L
ug/L
Ug/L

Ug/L
ug/L
Ug/L
ug/L

ELC03

Soil

310
380
3«0
380
3«0
3SO
380
380
380
380
380
380
380
380
380
380
380
380
170
380
380
380
180
380
380
930
3«0
930
310
160
380
930
230
930
930
140
380
380
380
260
930
930
380
380
380
930

3000
630
550
110

2700
3100
310
380

1*U
3UUU
620
310

3WU
2400

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J

U
U
U
J

U
U
U
U
U
U
I

U
U
J

U
U
J

U
U
U
J

U
U
U
U
U
U

J

E
UJ
UJ

J
1
1

V
t

ELG04

Soil

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
67

370
370
370
100
370
370
890
370
890
370
24

370
890
60

890
890

43
370
370
370
31

890
890
370
370
370
890
660
160
78

150
950

1000
370
370
3/0
/90
370
370
«UU
450

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J

U
U
U
J

U
U
U
U
U
I)
I

U
U
J

U
U
I

U
U
L'
J

U
U
U
U
U
U

J
J
J

U
U

U
U

ULHJU3
ELGW

Soil

380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
100
380
380
380
220
380
380
930
380
930
380
41

380
930
380
930
930
380
380
380
380
39

930
930
380
380
380
930

1000
180
65
82

830
810
380
380
!«J
6/0
380
380
930
450

ELGW

Soil

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
V
U
I)
J

U
U
U
I

U
L
U
U
U
U
I

U
U
U
U
U
U
U
U
U
J

U
U
U
U
U
U

J
I
J

U
U

U
U

350
350
350
350

' 350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
860
350
860
350
4«

350
860
350
860
860
350
350
350
350
350
860
860
350
350
350
860
170
39

350
47

320
400
350
350
3IU
4UU
350
350
3«U
240

U
V
V
U
U
U
U
U
V
U
VI
U
U
U
U
VI
U
U
U
U
U
U
U
U
VI
U
U
U
U
J

U
U
U
U
VI
U
U
(I
U
V)
U
U
U
U
U
U
I
J

VI
J
J

U
U
J

U
U

I

CLBK14
ELGOT

SoO

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
100
390
390
390
160
390
390
940
390
940
390
390
390
940
28

940
940
(2

390
390
390
390
940
940
390
390
390
940
560

83
64
28

630
710
390
390
38U
5/0
640
390
350
330

U
U
VI
U
V)
U
U
U
U
U
U
U
U
U
U
U
U
U
J

U
U
U
i

U
U
U
U
U
u
U
u
u
J

u
VJ
I

u
u
u
u
u
u
u
u
u
u

J
J
I

u
V)
J

u
J
1

CLJIK1A
ELGM

Soil

350
350
350
350
350
350
350
350
350
350
3!0
350
350
350
350
350
350
350
200
350
350
350
160
350
350
860
330
860
350
300
350
8«0
300
860
860
290
350
350
350
470
860
860
350
350
350
860

2500
680
370
350

2300
5600

350
150

28UCJ
36UU
350
350

OKU
1200

ELG09

Soil

U
U
VJ
u
u
u
u
u
u
u
VI
u
u
VJ
u
u
u
u
I
u
V
V
t

V
VJ
u
VJ
u
u
I
u
u
J

u
VI
J
u
VI
u

u
u
u
u
u
u

u

D
V
VJ

U
u
u

360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
150
360
360
360
140
360
360
ISO
360
180
360
340
360
880
700
880
880
450
360
360
360
840
880
880
360
360
360
880

9400
1400
1200

41
2800

12000
360
360

6300
/1UU
450
360

5400
1300

VJ
U
U
U
U
U
U
u
u
u
u
u
u
VI
u
u
u
u
J
u
u
u
I

u
VI
u
u
u
u
1
u
u

u
u

u
u
u

u
u
u
u
u
u
D

J

D
u
VJ
u
L>
B
u
u

(-LKK17
ELG10

Soil

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
260
370
370
370
420
370
370
890
370
190
370
390
370
890
340
890
890
190
370
370
370
160
890
890
370
370
370
890

5000
790
470
370

9100
7600
370
370

54JU
5MJU

860
370

34M
3400

U
U
VI
U
U
U
U
V
u
u
u
u
u
u
LI
u
u
u
J
u
u
u

u
u
u
VJ
u
u

u
u
J

VJ
Vi
J
u
u
u
J
u
u
u
V
u
VJ
D

u
D
D
U
VI
u
u

VJ
L)
D

LL5MI1-A
ELGlt

Soa

13 U
13 VJ
13 LI
13 VJ
17
14
13 U
13 U
13 U
13 U
13 U
13 U
13 V!
13 U
13 L'
13 U
13 U
13 LI
13 U
13 U
13 U
13 U
13 U
13 VJ
13 U
13 U
13 U
13 V
3 J

13 U
13 U
13 U
13 U

440 VI
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 V
440 U
440 U
440 VJ
440 V
440 VI
440 VI
440 U
440 U
440 U

34 J
440 VJ
440 VI
440 U
28 J

440 U
440 VI

1100 VI
440 U

1100 U
440 VJ
59 I

440 (J
1100 U

57 J
1100 U
1100 VI

41 J
440 U
440 VJ
440 VJ

67 J
1100 U
1100 U
440 U
440 U
440 VJ

1100 U
900
210 J
99 J
23 J

1400
1300

440 VJ
440 U
940
r/u
440 VI
440 VI
riu i
450 1

MKEDP41JJ27XLS Pt|e3ofl4 GLE6561«£1JU
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Soil and Gm

Strnplt Nmlxr:
D«U Sampled:

Medic

Chloromelhane
BromotDelhane
Vinyl Chloride
Chloroelhue
Methylene Chloride
Acetone
Carbon DtsuUide
l,l-Dichloroeihcne
1.1-Dichloroelhane
U-Dichloroethene (total)
Chlorofonn
1.2-Dichloroethane
2-Butanone (MEK)
l.l.l-Tndtloroethane
Carbon Tetrachlonde
iromodichloromeihane
1.2-Dichloropropane
cu-l,3-Dichloropropene
Trichloroethene
)ibromochloromethane

1,1,2-Tnchloroeihane
Benzene
tmu- 1,3-Dichloropropene
Bromoform
4-Melhyl-2-PenUDone
2-Hexanone

etrachloroeihene
1 , 1 ,2,2-Tetrachlcroethane
Toluene
Chloronenzene
uhylbfnzene

Styrene
Cylene (mixed)
Semivolililei
Phenol
bis(2-chloroelhyl)eiher
2-Chlorophenol
1.3-Dichlorohenzene
1 .4-Dichloiobeniene
1.2-Dichlorohenzene
2-Methylphenol
Z^'-oxybisd-Chloropropane)
4-Methylphenot
N-Nilroso-di-n-propylamjoe
Hexachloroethanc
nitrobenzene
lophorone

2-Nitrophenol
2.4-Dimethylphenol
bu(2-ChJofoethoxy)melhane
2.4-Dichlorophenol
1 ,2,4-Tnchlorobcnzene
Naphthalene
4-Chloroanilme

[exachlorobutadiene
4-Chloro- 3- methylphenol
2-Melhylnaphlhaleoe

[exachlorocyclopentadiene
2.4.6-Tndilorop(ienol
2,4.5-Tnchloropheno]
2-Chloronaphlhalene
2-Nitroajuune
Dimethytphlhalale
Acenaphthylene
2,6-Diajtrotoluene
3-NilrouiLae
Acenaphlhene
2.4-Dinjtropheml
4-Nilophenol
Dibenzofuran
!.4-Dinjtrotoluene

OiethylpMhalale
4-Otloropiienyl-phenylether
Fluorene
4-Nitxoaailiae
4.6-[)tiulfo-2-niethylDheBol
N-N.traoipbe.ylimine
4-Bromophenyl-phenylethef
Heuchlorobenzene
Penuduoropneaol
Phenaahme
Aathnceae
Qrnazole
Di-a-bmytphttuOue
Fhtorudttie
Pyre*
Buiylbeuylplttfaalale
3,3'-Dichlarobeimdi«t
BemoUlatthncne
ChryMne

bia(2-Ethythexyl)DhDia]ale
Di-n-octylphthalale
Beuo(b|tltMfuiBeiK
Baio(k|fluonnlliene

Unila
Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L
Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

ug/L

Mg/L

Mt/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L
Mg/L

Mg/L

Mg/L
Unita

Mg/L

Mg/L

Mg/L

Mg/L

MB".
Mg/L

Mg/L

Mg/L

Mg/L

ugl-
Mg/L

Mg/L

Mg/L

Mg/L
Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L
ug/L

Mg/L
Mg/L

Mg/L

Mg/L

Mg/L

Mg/L
Mg/L
MI/L
M«/L

tig/L
MI/L
Mg/L
Mg/L

Mg/L

Mg/L

Mg/L
MI/L
Mg/L
ug/L

MI/L
Mg/L
Mg/L
MI/L
MI/L
Mg/L
Mg/L
Mg/L
M./L

ELC19

Soil

12 U
12 U
12 U
12 U
34
12 U
12 U
12 U
12 U
12 U
12 U
12 V
12 U
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
5 J

12 UJ
12 UJ
12 UJ

390 U
390 U
390 U
390 U
390 U
390 V
390 U
390 U
390 U
390 V
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U

65 J
390 U
390 U
390 U

47 J
390 U
390 U
950 U
390 U
950 U
390 U
110 J
390 U
950 U
140 J
950 U
950 U
100 1
390 U
64 J

390 U
190 J
950 U
950 U
390 U
390 U
390 U
950 U

2000
520
240 J
390 U

2600
2600
390 U
390 U

1«JU
1800
390 U
390 U

12UU J
1000 J

T.bUB-1
nhrater Orfinc Analytical Renka
CaK>r-L« Lanlxr

L-LSMI2-A I~LASO1-K U
ELG21 ELC21
11-3-91 11-3-n

Sod Soil

11 U
11 U
11 U
11 U
19
11 U
11 U
11 U
11 U
11 U
11 U
II U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 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
370 U
370 U
370 U
260 J
370 U
370 U
370 U
360 J
370 U
370 U
910 U
370 U
910 U
370 U
150 J
370 U
910 U

36 J
910 U
910 U
110 ]
370 U
370 U
370 U

49 J
910 U
910 U
370 U
370 U
370 U
910 U
750
170 J
60 J
44 J

990
990
370 U
370 U
(ID
XOO
370 U
370 U

1600
370 U

11
11
U
11
4

11
U
11
11
11
11
11
11
11
11
11
11
11
2

11
11
11
11
11
11
11
11
11
4

11
11
11
11

360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
880
360
880
360
360
360
880
360
880
880
360
360
360
360
360
1(0
880
360
360
360
(80
60

360
360
360
74
74

360
360
39
/O

360
360
36U
360

U
U
u
u
J

u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
J
u
u
u
u

u
u
u
u
V:

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
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
J
J
u
u
J
J
u
u
u
u

LSSU^A
ELG17

Sod

11
11
u
11
36
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
u
11
11
11
11
11
11
11
11
11
11

370
370
370
370
310
370
370
370
370
370
370
370
370
370
370
370
370
370
38

370
370
370
34

370
370
890
370
890
370

35
370
890
85

890
890

55
370
370
370

83
190
890
370
370
370
190

1100
230
81
20

1400
1800
370
370
m
'40
370
370
MO
610

U
U
u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ
UJ

u
u
u
u
V
u
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
J
u
u
u
u
u
u
J
u
u
J
u
u
J
u
u
u
J
u
u
u
u
u
u

J
J
J

u
u

u
u

ELGlt

Soil

14 U
14 U
14 U
14 U
15
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U
14 U

450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
140 J
450 U
450 U
450 U
380 J
450 U
450 U

1100 U
450 U

1100 U
450 U
110 J
450 U

1100 U
32 J

MOO U
1100 U

93 1
450 U
450 U
450 U
42 J

1100 U
1100 U
450 U
450 U
450 U

HOO U
660
150 J
94 J
30 J

1000
970 J
450 UJ
450 UJ
/3U J
X10 J
450 U
450 UJ

1100 J
410 J

(-Ut3O4 CLABOl-l
ELG31 ELGSO
11-4-92 11-4-92

Sol Soil

12 U
12 U
12 U
12 U
8 J

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
5 J

12 UJ
12 UJ
12 UJ
4 J

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
400 U
400 U

87 J
400 U
400 U
400 U
140 J
400 U
400 U
960 U
400 U
960 U
400 U
400 U
400 U
960 U
400 U
960 U
960 U

55 )
400 U
400 U
400 U
400 U
960 U
960 U
400 U
400 U
400 U
960 U
310 J

39 J
400 U
40 J

290 J
280 J
400 U
400 U
160 J
220 1
250 J

60 J
IWI J
91 J

11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U

360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
880 U
360 U
880 U
360 U
22 J

360 U
SgO U
35 J

ggo u
880 U

19 J
360 U
360 U
360 U

34 J
»0 U
880 U
360 U
360 U
360 U
880 U
410
110 J
42 J
27 J

770
750
360 U
360 U
4UU
390
360 U

19 J
4/0
320 J

ELG51
II-4-92

Son

11 UJ
11 UJ
11 UJ
11 UJ
38 J

170 J
11 UJ
11 UI
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
U UJ
11 UJ
11 UJ
11 UJ
11 UJ
8 J

11 UJ
11 UJ
1! UJ
11 UJ

3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U
3600 U

240 J
3600 U
3600 U
8700 U
3600 U
8700 U
3600 U
3600 U
3600 U
8700 U
3600 U
8700 U
8700 U

220 J
3600 U
3600 U
3600 U
230 J

J100 U
8700 U
3600 U
3600 U
3600 U
8700 U
1900 J
420 J
290 J

3600 U
1600 J
4100 J
3600 J
3600 J
1500 1
2100 J
3600 J
3600 J
J6UU J
3600 J

ELG54

Soil

11 U
11 U
H U
11 U
3 J

61
11 U
H U
11 U
11 U
11 I'-
ll u
11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

11 U

5 J

11 U
11 U
11 U
11 U

350 U
350 U
350 U
350 U
350 V
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
850 U
350 U
850 U
350 U
350 U
350 U
850 U
350 U
850 U
g50 U
350 U
350 U
350 U
350 U
350 U
S50 U
850 U
350 U
350 U
350 U
850 U
850 U
350 U
350 U
350 U
850 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
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S ample N
Due Si

VoUblo
Chlororueihane
trornoraelhue

Vinyl Chlonde
Chloroelhane
Methylene Chlonde
Acetone
Carbon Disulfide
1,1-Dichloroethene
I.l-Dichloroelhue
1.2-Dichloroethene (toul)
Chloroform
l.2-Dichloroethane
2-BuuoonelMEK)
I.l.l-Tnchloroethaae
Zaibon Telrachloride
IrDmodichloromelhane

1 .2-Dichloropropue
CIS- 1,3-Oichloropropene
Trichloroethene
)ibromochlorornelhaiie
1.1.2-Trichloroethane
letuene

trans- 1 .3-Dichloropropene
iromolbrm

4-Methyl-2-Pentuone
2-Hcxanone
Telrachloroelliene
1.1.2.2-TelracKIoroethane
Toluene
Chlorobenzene
ithylbenzene

Styrene
[ylene (mixed)

Semi volatile*
Phenol
bis(2-chloroelriyl)elher
2-Chlorophenol
1 ,3-DichloTobenzene
1 .4-Dichlorobenzenc
1 ,2'Dichlorobenzene
2-Methylphenol
2.2'-osybi3{ 1-Chloropropane)
4-Melhylphenol
N-Nilroao-dj-n-propylanuiie
lexachloroelhane

Nitrobenzene
Iioohorooe
2-Nitropheool
2.4-Uimethylphenol

bis(2-Chloroethoxy)mclhane
2,4-Dichlorophenol
1.2,4-Trichloiobenzene
Naphthalene
4-Chloroaailine
Hexachlorobutadiene
4-Chloro-3-melhylph«nol
2-Methylnaphlhalene
Hexachlorocydopentadiene
2.4.6-Tnchloiophenol
2,4.5-Tnchlorophenol
2-Chloroatprdhalew
2-NitroaniLne
Dimethylphlhalate
Acenaphlhylene
2.6-DinitTMoluene
3-Nmoaailne
Acenaphtheoe
2.4-Dinitrophegol
4-Nnopbegol
Dibenmfuru
2.4-DttuUMoluene
DiethylphlhiUle
4-Chlorophenyl-pheDylelher
Fluoroe
4-Niuoanjbne
4,6-Duutro-2-melhylphenol
4- NilioMdiphenylanuoe
4-Bronopheiyl-pheiirkther
rlexadUorobenzeae
Penuduoropheiol
PhenauOirtr*
Aothnceie
Carbaiole
Di-n-butylphlhalale
FluonolheM
Pyrene
Bulyibeoyrpblhalau
3,3' DKhkrobeimdne
Beuoialuntincuc
Uiryaeae
bii(7-Elhylhexyl)phttialal«
Di-B-ocrylphlhalsu
BeuolbUluCTantbtoe

BeizoTklfliionnheiie

lunben
«pl«l:
Mrdia;
L'nils
M8/L
Mg/L
Mg/L
Ug/L
Mg/L
Mg/L
ug/L
ug/L
Mg/L
Mg/L
MS/L
U8/L
ug/L
Mg/L
US/L
U8/L
ug/L
Mg/L
Ug/L
Mg/L
Mg/L
Mg/L
Ug/L
Mg/L
M8/L
Mg/L
Mg/L

Mg/L
Mg/L

Mg/L
Mg/L
Mg/L
Mg/L
UniU
ug/L
Mg/L
Ug/L
M8/L
Mg/L
Ug/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
M8/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
ug/L
Ug/L
Ug/L
ug/L
Mg/L
ufrt-
M8/L
ug/L
Uf/L
Mg/L
m/L
Ug/L
Ug/L
Ug/L
Ug/L
Mg/L
ug/L
Ug/L
Ug/L
Ug/L
Ug/L
Uf/L
Ug/L
Ug/L
UJ/L
ug/L
Uf/L
Mg/L
MI/L
ug/L
Ug/L
Uf/L
Ug/L
MI/L

MI/L
Mg/L
MI/L
Mg/L

CLSB02-1
ELC44
11-6-92

Soil

11 UJ
11 UJ
11 UJ
11 UJ
33 J
11 UJ
11 UJ
II UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
II UJ
U UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
6 J

11 UJ
11 UJ
11 U)
11 UJ

380 U
380 U
380 U
3«0 U
380 U
3gO U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
110 J
380 U
380 U
380 U
170 J
380 U
380 U
920 U
310 U
920 U
380 U
240 J
380 U
920 U

64 J
920 U
920 U
130 J
380 U
380 U
380 U
83 J

920 U
920 U
380 U
380 U
380 U
920 U

1100
310 J
110 J

32 J
2700
3700 D

380 U
380 U

1WO
210U

380 UJ
380 UJ

2/OU UJ
1200 J

Soil

ELG45
11 -6-92

Soil

12 UJ
12 UJ
12 UJ
12 UJ
31 J
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UI
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
12 U)
12 UJ
12 UJ
12 UJ
12 UJ
12 UJ
65 J

390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
710
390 U
390 U
390 U
520
390 U
390 U
940 U
390 U
940 U
390 U
100 J
390 U
940 U
360 J
940 U
940 U
350 J
390 V
390 U
390 U
400
940 U
940 U
390 U
390 U
390 U
940 U

1600
560
120 J
33 J

1200

1200
390 U
390 U
5/0
5«U
390 U
390 U
WO
370 J

TaU«B-l
nd Gnmdwikr Onasic Aoajytieil Reralls

Cuter-Lo Lnker

ELG4«

Soil

11 U
11 U
11 U
II U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
II U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U

350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
860 U
350 U
860 U
350 U
350 U
350 U
860 U
350 U
860 U
860 U
350 U
350 U
350 U
350 U
350 U
860 U
860 U
350 U
350 U
350 U
860 U
350 U
350 U
350 U
31 J

350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U

IL5M3-I
ELG40
11-5-92

Soil

11 U
11 U
11 U
11 U
22
31
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 UJ
11 UJ
11 UJ
11 UI
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
II UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ

360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
870 U
360 U
870 U
360 U
24 J

360 U
870 U

97 J
870 U
870 U
56 J

360 U
360 U
360 U
99 J

870 U
870 U
360 U
360 U
360 U
870 U
870
230 J
97 J

360 U
1100
1100
360 U
360 U
6)0
6HU

39 J
360 U
920 1
320 J

CLSBBJ3
ELG41
11-5-92

Soil

11 U
11 U
11 U
11 U
7 J

11 U
U U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
u u
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
5 J

11 U
11 U
11 U
11 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
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
910 U
370 U
910 U
370 U
370 U
910 U
370 U
370 U
910 U
910 U
370 U
370 U
370 U
370 U
370 U
910 U
910 U
370 U
370 U
370 U
910 U

86 1
370 U
370 U
370 U
140 J
120 J
370 U
370 U
a i
11 1

370 U
370 U
130 J
370 U

CLSBOJ-J
ELG43
11-5-92

Soil

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
10 U
10 U
4 J

10 U
10 U
10 u
10 U

340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
830 U
340 U
830 U
340 U
340 U
830 U
340 U
340 U
830 U
830 U
340 U
340 V
340 U
340 U
340 U
830 U
830 U
340 U
340 U
340 U
830 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U

I'LSBIH-l
ELG27
11-4-92

Soil

11 U
11 U
11 U
11 U
12
23
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
5 J

11 U
11 U
11 U
II 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
370 U
370 U
370 U
230 J
370 U
370 U
370 U
180 J
370 U
370 U
890 U
370 U
890 U
370 U
42 J

370 U
890 U
270 J
890 U
890 U
180 J
370 V
370 U
370 U
270 J
890 U
190 U
370 U
370 U
370 U
890 U

2600
640
270 J
370 U

2600
2600

370 U
370 U

1/UO
1«OU

370 U
21 )

24KJ
370 U

CLGU
11-4-92

SoO

12 U
12 U
12 U
12 U
7 J

27
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
4 J

12 U
12 U
12 U
12 U

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
990 U
410 U
990 U
410 U
410 U
410 U
990 U
410 U
990 U
990 U
410 U
410 U
410 U
410 U
410 U
990 U
990 V
410 U
410 V
410 V
990 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

t'LSUM-3 —
ELG29
11-4-92

Soil

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
10 U
10 U
5 J

10 U
10 U
10 U
4 J

340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
820 U
340 U
820 U
340 U
340 U
340 U
820 U
340 U
820 U
820 U
340 U
340 U
340 U
340 U
340 U
820 U
»20 U
340 U
340 U
340 U
820 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
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Soil md Gionrfwiltr Onne AmJrUeiJ Ro»*i

N.K_b.r 1»«

Suapk Number:
Dale

Volatile*
Qiloronielhaiie
BromomMhaoe
Vinyl Chlonde
Qiloroelhane
Meihylene Chloride
Acetone
Caibon Diiulfide
1,1-DichlcroethcDe
1,1-Dicnlorocthaoe
1.2-Dichloroetheiie (total)
Chlorofonn
1.2-Dichloroethane
2-Butanone (MEK)
1.1,1 -Tiichlcroeihue
Carbon Tetrachlonde
Bromodichloromethane
,2-Didiloropropane

cu-l,3-DichloropropeDe
cichloroelhene
hbromochloromelhane

1 , 1 ,2-Tnchloroelhane
leozene

tTans-l,3-Diehloroprapeiie
irornoform

4-Metbyl-2-PeBUnone
2-Hexaoone
'clnchloroethene

1.1.2.2-Tetrachloroelhatie
Toluene
Chloro6cD2CDC
Uhylbenzene

Slyrene
Xylcae (mjxed)
Semivolatiln
Phenol
hii(2-chloroelhyl)elher
2-Chlorophenol
1.3-Didilorobenzene
.4-Dichlarnbenzene

1.2-Didilorobenzene
2-Melhylphenol
2.2'-oxybis(l.ChloroproDanc)
4-Melhylphenol
N-Nilroso-di-n-propylamine

iexachloroeihane
Nitrobenzene
hophorone
2-Nitrophenol
2.4-Dimethylphenol
bixf2-Chloroelhoxy)metriaiie
2.4-Dichloropheaol
1 .2.4-Trichlorobenzenc
Niphlhalcne
4-ChloroaniLme
lexachlorobuladiene

4-Oiloro- 3-melhylphenol
2-Mcthyl naphthalene
lexadilcrocyclopentadjene

2.4.6-Tnchloropheiiol
2.4.5-Tnchlorophenol
2-Oiloronaphuukne
2-Nilroaniuae
DimeUiylphlhalale
Acenaphlhyleae
2.6-Din]trrju>luene
3-Niuouiline
Acenaphthenc
2.4-DintropheBol
4-Nuopbegol
Dibeuofwu
2.4-Dinintxohjene
LHahylphthaUlt
4-Qitarophenyl-pheaylether
Fluorene
4-NilroauliK
4,6-Diaiiro-2-me(hylpheaol
N-N,trao4[*ei.yUmioe
4-BnHnopheByl-pheDyletfaer
Hexachlorobenzene
PenucUorophenol
Phenutorctt

Anthracene
Carbaiole
Dm-burylphtiulitt
Fhmntbenc
Pyrene
ButylbenylphihaUu
3.3'-Dichlernl— ~J,—
teuo(a)aaajncene
Oiryaenc

na(2-Elhylhexyl)pi*hilMe
Di-iUJOylphlhalau
UenzolblihioragUieie
Beizolkininaalheiie

SunpM:
M«dJ«:

Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L

Mg/L
Mg/L

Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L

Mg/L

Uniu
Mg/L

Mg/L

Mg/I-
Mg/L

Mg/L

Mg/L

Mg/L
Mg/L
Mg/L
MI/L

Mg/L
Mg/L
Mg/L
Mg/L

Mg/L

Mg/L

Mg/L

Mg/L
Mg/L

Mg/L

Mg/L

Mg/L

Mg/L

Mg/L
Mg/L
Mg/L
Mg/L
Mg/L

Mg/L
Mg/L

Mg/L

Mg/L

Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mf/L
Mg/L
Mg/L
Mg/L
Mg/L

Mg/L

Mg/L
Mg/L
Mg/L
Mg/L
MI/L
Mg/L
MI/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L

ELG55
11-6-92

Sod

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
5 J

12 U
12 U
12 U
12 U

380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
930 U
380 U
930 U
380 U
380 U
380 U
930 U
380 U
930 U
930 U
380 U
380 U
380 U
380 U
380 U
930 U
930 U
380 U
380 U
380 U
930 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
3HI U
380 U
380 U
22 J

ito u
380 U

ELG56
11-6-92

Soil

11 U
11 U
11 U
11 U
11 U
19
11 U
11 U
11 U
M U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
u u
11 U
11 U
11 U
M U
11 U
11 U

350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U
840 U
350 U
840 U
350 U
350 V
350 U
840 U
350 U
840 U
840 U
840 U
840 U
840 U
840 U
840 U
840 U
840 U
840 U
840 U
840 U
840 U
840 U
840 U
840 U
21 J

350 U
350 U
350 U
350 U
350 t
350 U
350 U
350 V
350 U
350 U

ELCSf
11-6-92

Soil

13 UJ
13 UJ
13 UJ
13 UJ
3 J

160 J
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
13 UJ
72 J
13 UJ
13 UJ
13 UJ
13 UJ

420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U

1000 U
420 U

1000 U
420 U

29 J
420 U

1000 U
420 U

1000 U
1000 U
420 U
420 U
420 U
420 U

23 J
1000 U
1000 U
420 U
420 U
420 U

1000 U
300 J

83 J
50 J

420 U
830
630
420 U
420 U
330 J
410 J
420 U

420 U
>4U
420 U

CLSBM-2
ELG57
11-6-92

Sol

11 U
11 U
11 U
11 U

2 J
150

11 U
11 U
11 U
11 U
11 U
II U
31
11 U
11 U
M U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U .
11 U
11 U
II U
41
M U
11 U
11 U
11 U

380 U
380 U
380 U
380 U

. 380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 V
380 U
380 U
380 U
380 U
380 U
42 J

380 U
380 U
380 U
49 J

380 U
380 U
920 U
380 U
920 U
380 U

21 J
380 U
920 U
45 J

920 U
920 U

44 J
380 U
380 U
380 U
40 J

920 U
920 U
380 U
380 U
380 U
920 U
590
ISO J
130 J
29 J

1200
880
380 U
380 U
430
5»0
380 U
3SO U
890

1000

ELG5»
11-6-91

SoH

11
11
11
I I
6

11
11
11
11
11
M
11
M
11
11
M
11
11
11
11
11
11
11
11
11
11
11
11

130
I I
M
M
11

1100
1100
1100
11CC
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

110
1100
1100
MOO
130

MOO
MOO
2700
1100
2700
1100

170
MOO
2700
MOO
2700
2700

100
1100
1100
1100

85
2700
2700
1100
1100
MOO
2700
1000
260
86

1100
2400
6300
MOO
1100
11(11
ana
MOO
1100
4VUU
1100

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
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
u
u
J
u
u
u
u
u
u
J
u
u
u
u
u
1
u
u
u
J
u
u
u
u
u
u
J
J
J
u

J
UJ
UJ
J
J

UJ
UJ
J

UI

ELG60
11-6-92

Soil

11 U
11 U
11 U
11 U
55 J
48 B
11 U
11 U
11 U
11 U
11 U
11 U
11 U
M U
11 U
M U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 UJ
11 UJ
11 UJ
11 UJ

110 J
11 UJ
2 J

11 UJ
6 J

360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
870 U
360 U
870 U
360 U
360 U
360 U
870 U
360 U
870 U
870 U
360 U
360 U
360 U
360 U
360 U
870 U
870 U
360 U
360 U
360 U
870 U
95 J

360 U
360 U
21 J

150 J
210 J
360 UJ
360 UI

94 J
120 I
360 UJ
5J J

230 J
360 UJ

ELG61
11-6-92

Soil

11 U
11 U
11 U
11 U
11 U
45 B
11 U
11 U
11 U
11 U
M U
11 U
11 U
11 U
11 U
11 U
11 U
M U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
5 J

11 U
11 U
11 U
11 U

1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
MOO U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
MOO U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
2600 U
1100 U
2600 U
MOO U
MOO U
1100 U
2600 U
250 J

2600 U
2600 U

120 J
1100 U
1100 U
MOO U
240 J

2600 U
2600 U
1100 U
MOO U
1100 U
2600 U
2800

740 J
240 J

1100 U
3500
6200 I
1100 UJ
1100 UJ
2100 J
21UO J
1100 UI
1100 U
3400 J
1100 UJ

ELG62
11-6-92

SoO

11 U
11 U
11 U
11 U
14 B

130 J
11 U
11 U
11 U
11 U
11 U
11 U
14 B
11 U
11 U
M U
11 U
11 U
M U
11 U
11 U
M U
11 U
11 U
11 U
11 U
11 U
11 U
85
11 U
2 J

M U
3 J

1100 U
1100 U
1100 U
1100 U
MOO U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
1100 U
350 J

MOO U
MOO U
MOO U

190 J
MOO U
1100 U
2700 U
1100 U
2700 U
MOO U

49 J
1100 U
2700 U
530 J

2700 U
2700 U

360 J
1100 U
1100 U
1100 U
610 J

2700 U
2700 U
1100 U
1100 U
1100 U
2700 U
4200
1200
570 J

1100 U
4600
8700 J
1100 UJ
1100 UJ
2600 J
2IUU J
1100 UJ
1100 UI
4100 J
2100 UJ

ELG63
11-6-92

SoO

17 U
17 U
17 U
17 U
4 J

160
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
29
17 U
17 U
17 U
17 U

560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U
560 U

1400 U
560 U

1400 U
560 U
560 U
560 U

1400 U
560 U

1400 U
1400 U
560 U
560 U
560 U
560 U
560 U

1400 U
1400 U
560 U
560 U
560 U

1400 U
340 J
320 J

62 J
560 U
650

11W J
560 UJ
560 UJ
330 J
440 J
560 UJ
560 UI
/30 J
890 J
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Sample
Date

Volatile*
ChlaroiMth&ne
tromoniethane

Vinyl Chloride
Chloroelhue
Mcutylene Chloride
Acetone
Cjrbon DuulTtde
].l-Didiloroethene
l.I-Dichloroelh&ne
1.2-Dichloroclhene(ioul)
Chloroform
1.2-Dichloroethane
2.Buunone (MEK)
1,1.1-TrichlotoethuK
Cutioa Telrichloride
Bromoaichloromeuiane
1,2-Dichlacoptopane
ct5-1.3-DichloropcopeDe
rnchloroethene

DioTomodiloromeUune
, 1 .2-Tnchloroelhue
lenzene

trwu- 1 .3-DichloTCfjcopene
Irofnofcrm

4-Melhyl-2-Penunone
2-Heuaone
Tenichlacoetheae
1. 1 ,2.2-TemchloroeUune
Toluene
Otlorobenzene
Ethylhenzene
Styreae
Xykne (mijed)
Semi volatile*
Phenol
bis(2-chloroclhyl)ether
2-Chlorophcnol
1.3-Dichlorobenzenc
.4-Dichlorobenzene

1.2-Dichlorobenzene
2-Melhylphenol
2.2'-oxybis(l-Chloropropane)
4-Methylphcnol
N-Ninoso-dj-n-propylimiiie
leufhloroelhue

Nitrobenzene
soph crone

2-Nitroptienol
2,4-Dimeuiylphenol
bi5(2-Chlorodhoxy)mdhuc
2.4-Dichlorophenol
1,2.4-TnchIofobenzenc
Naphthalene
4-Chlorouiibne
Hextchlarobuudiene
4-Chlcro-3-melhy!phenol
2-Meihylniphthftiene
Jeuchlorocyclapenutdiene

2.4.6-Tnchloroplienol
2.4,5-TrichJoroplienol
2-ChlorouphUiilene
2-Niaaaniliae
Dimelhylphthauue
Aceniphlhylene
2.6-Dtnjlrololuene
3-Nitr outline
Aceuphthene
2.4-DinttropBead
4-Niioph«nol
Dibeazofuru
2,4-Duuuou>hiene
DieihylphlhaUu:
4-Chl<i(T*enyl-pbe.yl«het
pluoreae
4-NilnxailjM
4.ft-Dimtro-2-TOthylpbeno]
N-NitnMOdjpbenyluniAe
4-Bromapheayl-DheayleUMr
HeuchlorobeazeBe
hauchloropheiiol
Phenulhreoe
Anthnceae
Cirbazole
Di-i-tutylphlbjtlu
Fluorulhenc
Pyre»e
Btitylbeuylptahilau
3.3i-Didtlorobeuidiiie
tknxola|inlhricTae
liryie.e
bu(2-Elhylneiyl)pbti»Utt
Di-g-octylpliUialiu
Ueo»lt>|)l<ionB<l>ege
Benzofk)(luorutheae

Number:
iarnpM:

Media:

«t

I"8/L
uj/L
ug/L
u»/L
ug/L
ug/L
ug/L
«/L
ug/L
ug/L
ug/L
uj/L
M/L
ug/L
lig/L
ug/L
ng/L
ug/L
ug/L
ug/L
UJ/L
ug/L
ug/L
ug/L
W/L
W/L
ug/L
ug/L
uj/L
ug/L

W/L
ug/L
Unitt
W/L
uj/L
ug/L
lig/L
W/L
ug/L
Ug/L
Mg/L
MI/L
m/L
ug/L
u«/L
Mg/L
W/L
lig/L
«/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
|if/L
M/L
pt/L
W/L
W/L
ug/L
ug/L
w/L
m/L
(uj/L

W/L
ut7L
W/L
uj/L

wrt-
W/L
W/L
ug/L
ug/L

Mf/L
uj/L
W/L
ug/L
ug/L
Ug/L

W/L
WJ/L
W/L
ug/L

W/L
u./L

W/L
W/L
ug/L
ug/L
W/L
ui,L
ug/L

CLMI1U-Z
ELG*4
11-4-92

Soil

11 UJ
II VI
11 UJ
11 UJ
24 B
46 BJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
13 B
11 UI
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UI
11 UJ

130 J
11 UJ
2 J

11 u;
7 J

1900 UJ
1900 U)
1900 UJ
1900 UJ
1900 UJ
1900 UJ
1900 UJ
1900 UJ
1900 UJ
1900 UI
1900 UJ
1900 UJ
1900 UJ
1900 UJ
1900 U)
1900 UJ
1900 UJ
1900 UJ
2200 J
1900 UJ
1900 UJ
1900 UJ
1400 J
1900 UJ
1900 UJ
4300 UJ
1900 UJ
4500 UI
1900 UJ
550 J

1900 UJ
4500 UJ

270 J
4500 UJ
4500 UJ
1200 J
1900 UI
1900 UJ
1900 UI
230 J

4500 UJ
4500 UJ
1900 UJ
1900 UJ
1900 UJ
4500 UJ
6500 J

910 J
510 J
100 I

MOO J
15000 J

1900 UJ
1900 UJ
530U J
0400 J
1900 UJ
1900 UJ

\1IKU J
5700 J

SMm

CUtHll
ELGJg
11-5-92

SoU

l\ I!
11 U
II U
11 U
21
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 UI
11 UJ
11 UJ
11. UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ
11 UJ

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
740 U
740 U

1800
740 U
740 U
740 U
550 J
740 U
740 U

1800 U
740 U

ISOO U
740 U
740 U
740 U

1100 U
410 J

1800 U
1800 U
270 J
740 U
740 U
740 U
430 J

1800 U
1800 U
740 U
740 U
740 U

1!00 U
3200
960
510 J
740 U

5000
4200 J

740 U
740 U

24UO
26UU

290 J
100 J

001
2000

dGroueht
C.
;

ULSB12-1
ELG23
11-4-tt

Sol

12
12
12
12
10
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
9

12
12
12
5

380
3SO
3»0
380
380
380
380
3gO
3(0
310"
310
380
380
380
380
380
380
380
380
310
380
380
62

380
380
930
380
930
380
380
380
930
380
930
930

34
3SO
380
380
380
930
930
380
380
380
930
360
45

380
380
250
210
3SO
380
2UU
220
380
380
3W
380

T«Uc
mcrOrt
fter-Lc*
fovcnbc

V
U
U
u
J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

UJ
u
u
u
u
J

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
u
J
u
u
u
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u
u
J
J
u
u
J
J
u
u
J
J
u
u
1
u

M
•>c Aul^ied K«~
Lnilxr

(997
ULSH1Z-Z

ELG24
11-4-92

Son

10 U
10 u
10 U
10 U
4 J

16
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
6 J

10 U
10 U
10 U
2 J

340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
830 U
340 U
130 U
340 U
340 U
340 U
830 U
340 U
830 U
830 U
340 U
340 U
340 U
340 U
340 U
830 U
830 U
340 U
340 U
340 U
830 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
34U U
340 U

JU

CLSH12-3
ELG2C
11-4-92

SoU

11
11
11
11
3

11
11
11
11
11
11
11
I ]
U
11
11
11
U
11
11
11
11
11
11
11
U
u
11
2

11
11
11
11

350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
860
350
S60
350
350
350
860
350
860
860
350
350
350
350
350
860
860
350
350
350
160
350
350
350
350
350
350
350
350
350
350
350
350
3SO
350

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
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
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
u
u
u
u

ELG36
11/5/92
Water

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
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
10 U
10 U
10 U
10 U
10 U
10 U
25 U
10 U
25 U
10 U
10 U
10 U
25 U
10 U
25 U
25 U
10 U
10 U
10 U
10 U
10 U
25 U
25 U
10 U
10 U
10 U
25 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
lu u
10 U

ELG37
11-5-92
Water

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
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
10 U
10 U
10 U
10 U
10 U
10 U
25 U
10 U
25 U
10 U
10 U
10 U
25 U
10 U
25 U
25 U
10 U
10 U
10 U
10 U
10 U
25 UJ
25 UJ
10 UJ
10 UJ
10 UJ
25 UJ
10 UJ
10 UJ
10 UJ
10 UI
10 UJ
10 UI
10 UI
10 UJ
10 UJ
10 UJ
10 UI
10 UJ
10 UI
10 UI

ELOM
11-7-92
Water

10 V
10 U
10 U
10 U
10 U
10 U
10 U
10 V
10 U
10 U

1 J
10
10
10
10
10
10
10
10
10
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

3 J
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
25 U
10 U
IS U
10 U
10 U
10 U
25 U
10 U
25 U
25 U
10 U
10 U
10 U
10 U
10 U
25 U
25 U
10 U
10 U
10 U
25 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

0.6 J
10 U
10 U
10 U
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Table (-1
Seal and Graandwaur Organic Analytical Renita

Carter-Lee Lvnaber
N.«mber 1992

Station Locaooa:
Sample Nnmber:

Dale Sampled:

Volatika
hloromethaBC

Bromomethaae
Vinyl Chlonde

hloroethane
Methyleae Chlonde
Acetone
Carboa Disulfide
1,1-Dichloraelhene
I.l-Dichloroethane
U-Dichloroelhene (total)
Chloroform
1.2-Didiloroclhtae
2-Bulaaone (MEK)
l.I.l-Tnchloroelhane
Caiboa Tetrachlonde
iromodichloromethane
1.2-DichloroproDane
aj-l,3-Dichlotopropeae
Tnchloroethene
Dibroroochloromeihaae
LU-Tnchloroeuune
tenzene

iraas- 1.3-Dichloropropene
Bromoform
4-Melhyl-2-PentanoBe
2-HcxaBOBC

etrachloroelheBc
1.1.2.2-Tetrachloroelhane
Toluene
ChlorobenzeBe
ilhylbenzene

Slyrene
yleae (nuzed)

SenuTolatiJel
Phenol
bu(2-dtloroclhyl)clher
2-Chlocopheool
1.3-Dichlorohenzene
1.4-Dichlorobenzene
1.2-Dichlorohenzene
2-Meihylphenol
2.2'-oxybu( 1 -Chloropropanc)
4-Methylpheuoi
• -Niiroso-dj-n-propylamine
lezachloroethane
• ilrobenzene

bophorone
2-Nilrophenol
2,4-Dimelhylphenol
b«(2.Chlaroelhoxy)melhane
2.4-Dichloropheool
1.2.4-Tndilorobenzene
Naphthalene
4-Chloraaniline
Hexachlorobuladiene
4-Ch)on>-3-inethylphenol
2-Methylnaphthaleae
lezachlorocyclopentadiene

2.4.6-Tridtlorophenol
2.4.5-Tnchloropheaol
2-ChloroaaprilhaleBe
2-Nitroanilinc
Dimelhylphlhalate
Aceaapnlhylcne
2.6-DinjtrotolueBe
3-Nilroaiuliae
Accaaphthene
2.4-Dinjtropheaol
4-Nitopheaol
Dibeazohtna
2.4-DiaiirotolueBe
Dielhylphlhalale
4-CUoropheayl-pheiiylelbei
FluoreBe
4-Nmoaiuliac
4.6-Diailro-2.ii>e<hylphei»l
N- Nitroaodiuhenylaouae
4-BiomoDBeayl-phenyletbet
Hexadilorobeazeae
PeBlachkcopheiiol
PheaiafatM
Aathtaceae
Carbaiole
Di-a-buytpnlfaalau
Fluonatbeae
Pyreae
BuylbeazrlnUlulale
3.3'-Dictlorobtnz,4ae
BeazoUKatbractiK
Chryseae

bis(2-Elhylbciyl)DhtliaUle
n-a-octylpadulsle
BeBZOfbltluorulbeiie
Betuo|k)fltiorutheae

Media:

Mg/L
Mg/L

ug/L
ug/L
Mg/L
ug/L
Mg/L
Mg/L
Mg/L
ug/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
ug/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
"g/L
Mg/L
Mg/L
Units
Mg/L
Mg/L
Mg/L -
Mg/L

Mg/L

Mg/L
Mg/L
Mg/L
Mg/L
Mg/L

Mg/L
Mg/L
MI/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L

Mt/L
Mg/L
Mg/L
ug/L
ug/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
Mg/L
ug/L
ug/L
ug/L
Mg/L
Mg/L
Mg/L
Mg/L
MgA.
IUJ/L
ug/L
Mg/L
Mg/L
Mg/L
W/L
Ug/L

ug/L
ug/L
Mg/L
ug/L
Mj/L

ULMWO3
ELG66
11-6-92
Water

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 VI
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 VI
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 V
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 VI
10 U
10 U
10 U
23 U
10 U
23 U
10 U
10 U
10 U
25 U
10 V
25 U
23 U
10 U
10 U
10 U
10 U
10 U
23 U
25 U
10 U
10 U
10 U
25 U

O.t I
10 U
10 U

0.1 1
I 1

0.1 1
10 U
10 VI
10 U
lu u
1 I

10 U
10 U
10 U

ELG47
11-6-92
Water

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 VI
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 VI
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 VI
10 U
10 U
10 U
23 U
10 U
25 U
10 VI
10 U
10 U
23 U
10 U
25 U
25 U
10 VI
10 VI
10 11
10 U
10 U
25 U
25 VI
10 V
10 U
10 U
25 U
10 VI
10 U
10 U
10 U
10 VI
10 U
10 U
10 VI
10 U
1U U
10 U
10 VI
lu u
10 U

CLMWK
ELC6S
11-6-92
Water

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
10 U
10 U
10 U
10 U
10 VI
10 U
10 U

10 U
10 U
10 U
10 VI
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 V
10 U
10 U
10 U
10 VI
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
25 U
10 U
25 VI
10 U
10 U
10 U
25 U
10 U
25 U
25 U
10 U
10 U
10 VI
10 U
10 VI
25 U
25 U
10 U
10 U
10 U
23 U
10 VI
10 U
10 U
10 VI
10 U
10 U
10 U
10 U
1U U
1U U
10 VI
10 VI
10 U
10 U

LLUKWIl
ELG51
11-6-92
Water

10 VI
10 VI
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 VI
10 U
10 U
10 U
10 u
10 VI
10 U
10 U
10 VI
10 VI
10 VI
10 U
10 U
10 VI
10 U
10 U
10 LI
10 U
10 U
10 U
10 VI
10 U
10 VI

10 VI
10 U
10 VI
10 U
10 VI
10 VI
10 VI
10 U
10 VI
10 U
10 VI
10 U
10 VI
10 U
10 VI
10 U
10 VI
10 VI
10 VI
10 VI
10 U
10 VI
10 U
10 U
10 U
23 U
10 VI
23 U
10 VI
10 U
10 U
25 U
10 U
25 VI
25 VI
10 VI
10 U
10 U
10 VI
10 VI
23 VI
23 U
10 VI
10 U
10 VI
25 U
10 VI
10 U
10 VI

1 J
10 VI
10 U
10 U
10 U
10 U
111 (J
10 VI
10 VI
1U U
10 U

ELG49
11-6-92
Water

10 VI
10 U
10 U
10 VI
10 VI
10 U
10 VI
10 U
10 VI
10 u
10 VI
10 U
10 VI
10 VI
10 VI
10 U
10 VI
10 VI
10 U
10 u
10 U
10 U
10 VI
10 VI
10 VI
10 VJ
10 U
10 VI
10 U
10 VI
10 VI
10 U
10 u

2 J
10 U
10 U
10 U
10 VI
10 U
10 U
10 VI
10 VI
10 VI
10 U
10 u
10 VI
10 U
10 VI
10 VI
10 VI
10 u
2 J

10 VI
10 VI
10 U
10 VI
10 VI
10 U
25 U
10 u
25 U
10 U
10 VI
10 u
25 VI
10 U
23 U
25 U
10 VI
10 VI

0.9 I
10 U
10 VI
25 U
23 U
10 VI
10 U
10 U
23 VI

0.6 ]
10 VI
10 VI
1 1

10 VI
10 VI
10 U
10 U
1(1 U
10 U
10 VI
10 VI
1U U
10 U

ELG4I
11-6-92
Water

10 U
10 U
10 VI
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 VI
10 VI
10 U
10 VI
10 VI
10 VI
10 U
10 VI
10 U
10 U
10 U
10 U
10 VI
10 VI
10 VI
10 U
10 U
10 u
10 U
10 VI
10 VI
10 U

1 J
10 (I
10 VI
10 VI
10 VI
10 VI
10 VI
10 VI
10 U
10 VI
10 U
10 U
10 U
10 U
10 VI
10 VI
10 VI
10 U
10 VI
10 U
10 VI
10 U
10 VI
10 VI
10 VI
25 U
10 U
25 VI
10 VI
10 VI
10 VI
25 U
10 U
25 U
25 VI
10 VI
10 VI
10 VI
10 U
10 VI
25 VI

25 U
10 VI
10 U
10 VI
25 U
10 U
10 VI
10 U

0.9 J
10 VI
10 U
10 VI
10 VI
IU U
1U U
10 U
10 VI
IU U
10 VI

ELG30
11/4792
Water

10 U
10 VI
10 VI
10 VI
10 U
10 U
10 U
10 VI
10 VI
10 VI
10 U
10 U
10 V)
10 U
10 U
10 VI
10 VI
10 U
10 VI
10 U
10 U
10 VI
10 U
10 U
10 1)
10 VI
10 V)
10 U
10 U
10 VI
10 VI
10 VI
10 U

10 U
10 VI
10 U
10 VI
10 VI
10 U
10 u
10 U
10 VI
10 VI
10 U
10 U
10 VI
10 VI
10 VI
10 VI
10 VI
10 VI
10 VI
10 U
10 VI
10 VI
10 VI
10 VI
10 (I
23 U
10 U
25 VI
10 VI
10 VI
10 VI
25 U
10 U
25 VI
25 VI
10 U
10 U
10 VI
10 U
10 U
25 U
25 U
10 U
10 VI
10 VI
25 U
10 VI
10 V)
10 U

0.5 J
10 VI
10 VI
10 VI
10 VI
10 VI
IU U
10 VI
10 VI
10 U
10 VI
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Table B-2
Son and Groondwater Inorganic Analytical Reiulla

Carter-Lee Lumber

Aluminum
Antimony
Arsenic
3arium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnejium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
7.IKC

Cyanide

Station Location:
Sample Number:

Dale Sampled:
Media:

mg/kg
tat/tit
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kt

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

MEKA33
11-5-92

Soil

6980
7.7 UJ

142 J
70.6
0.91
0.96

13900 J
102
7.1

20.2
12900

50.4 J
4000 J

569 J
012
159
836

0.38 J
0.96
89.8
029 J
29.2
85.9
06

MEKA34
11-5-91

Son

6120
7.6 UJ
5.7 J

81.2
0.57
0.95
2250

9.7
7.2

12.1
11300

19 J
1480 J
798 J
012
10.8
692
0.24 UJ
0.95
28.2
029 J
18.8
43.8
0.6

LLBKul-J
MEKA35

11-5-92
Soil

2460
68 UJ
2.9 J

15.1
0.21
0.84

128000
6.7
3.1
8.3

6570
10.1 J

30600 1
464 J
0.11

6.9
433
0.23 J
0.84
998
0.26 J

8.3
23.1
0.53

I'IBKOl I
MEKA11

11-3-92
Soil

9310
7 UJ

4.8
108

0.64
0.87

64600 J
16..6 J
16.9
21.2

18800 J
18.4 J

22800
1400
0.11
21.4
1730
0.22 UJ
0.87
117

0.27 J
30.2
69.9

MEKA12
11-3-91

Soil

II 000
7.5 UJ
3.6

97.4
0.7

0.94
3150 J
14.8 J
8.3

18.7
14300 J

57.1 J
1950
721

0.12
144
1190
0.25 J
094
58.J
0.23
31.3
72.9

CCBKW
MEKA14

11 -3-91
Soil

2880
6.9 UJ
6.9

17.5
0.25
0.86

107000 J
9.5 J
3.6

6970
7190 J
30.2 J

39400
276

0.11
11

566
0.22 J
0.86
105

0.26 J
10.7
062

No»«aber 1992

MEKAI5
11-3-92

Son

7090
7.5 UJ
8.9

68.2
0.51
0.94

77400 J
48.9 J

7.1
84.6

20300 J
176 J

16500
484
038
21.2
1050
028 J
094
165

029 J
26.7
118

MEKAI3
11-3-91

Soil

8830
7.2 UJ

0.26 B
55.5
0.61
0.91

12500 I
16 J

6.4
26.3

17100 J
16.6 J

4080
379

O i l
14.3
947

0.23 UJ
0.91
47.9
0.23 UJ
25.2
124

MEKA02
11-3-91

Son

10100
7.5 UJ
6.4

90.8
0.63
0.9}

54800 J
14.4 J
7.2

27.2
16100 J

42.2 J
17000 J

592 J
012
14.9

1490
036 J
093
948
0.26 J
25.8
82.2

NA

MEKA01
11-3-92

Sol

6540
7.9 UJ
9.9
128

0.75
5.6

42800 J
15.6 J
4.8

73.5
11900 J

493 J
17700 J

353 J
0.2

27.8
511

1 J
0.99
140
0.3 J

17.7
424
NA

L'LIKIO
MEKA03

11-3-92
Soil

12400
7.3 UJ

0.23 UJ
114

0.82
0.92

19900 J
35.2 J
9.8

55.1
21900 J

191 J
8590 J
769 J
0.16
26.3
1610
0.24 J
0.92
108

0.23
32.9
164
NA

L'LBKll
MEKA04

11-3-91
Son

7220
7.6 UJ

0.24 UJ
91.7

1
0.95

30400 J
15.3 J
6.5

51.9
36400 )

94.1 J
5760 J

837 J
0.14
14.6
793

0.24 J
0.95
268

026 J
35.1
241
NA

' ULBKII
MEKAK

11-3-91
Son

8310
7.5 UJ
9.5

85.2
1.2

0.94
31200 J

18.5 J
8.8

98.9
18800 J

230 J
11300 J

469 J
0.27
201
9(4
0.82 J
0.94
178

0.26 J
22.8
190
NA

I'LBKH
MEKAW

11-3-91
SoH

2820
6.8 UJ

7
14.9
0.25
0.8S

108000 J
7.6 J
3.3

13.2
7890 J
14.6 J

31100 J
252 J

0.11
7

546
0.35 J
0.85
115

0.21
10.5
29.4

NA

— cmcn
MEKA07

11-3-92
Sol

16000
7.3 UJ

12.3
198

2
5.2

13700 J
29.3 J
15.1
54.9

33800 1
151 J

4350
646
0.13
33.3

2130
0.68 J
0.91
1510
0.42 J
45.9
129
NA

(JUKI!
MEKAM

ll-J-M
Soil

7820
7.3

4
62.6
0.46
0.92

44400
10.7
6.4

26.7
12000

150
10600

302
0.11
19.5
815
043
092
217
025
151
183
NA

UJ

J
J

J
J

J

J
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Ration Location:
Sample Number:

Dale Sampled:
Media:

Aluminum
Antimony
Arsenic
)arium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
l.ead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Onlu
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/lg
mgflcg
mg/lf
mg/kg
mg/kg
mg/kg
mg/kg
me/kg
mg/kg
tng/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

CLSPJ-I
MEKA40

11-5-91
Soil

4230
7.7 UJ
8.2 J

48.7
0.41
0.96

125000
97
6.9

24.4
44900

885
16700 J

608 1
0 2 1
396
480
2.4 UJ

0.96
998
0.45 J
12.8
86.7
0.62

CI.1BII5-1 CIJ>Bu3-!-Hl
MEKA41 MEKA42

11592 11-5-91
SoV Soil

5510
7.3 UJ
5.7 J

72.6
0.42
0.91

38800
8.2
4.7

11.4
II 100

19.1 J
6830 J

495 J
0.11
10.6
635

0.23
0.91
502
0.25 1
13.3
39.7
0.57

6700
7.3 UJ
6.7 J

71.3
0.56
0.92

14400
10.3
6.3

16.5
13200

19.8 J
3730 1
656 I
0.21
12.6
872

033 J
0.92

48
0.34 J

17
50.7
0.57

(JLJJHJ-)
MEKA4)

11-5-92
Soil

2920
6.7 UJ
7.9 J

176
0.28
0.84

120000
11

4.2
13.4

8940
6.5 J

38400 J
428 1

12.7
624

0.35 J
0.84
134

0.21 UJ
11. 1
31 5
0.52

MEKA27
11-4-91

Son

5190
7.2 UJ
5.2 J

68.4
0.43
0.9

97100 I
10.2
4.6

20.7
10000

69.6
23900 J

430 1
0.19
13.7
643
0.23 UJ

0.9
104

0.23 UJ
146
919
056

Table B-I
Soil mid Gnxndwaler Imrfank Analytical (UttiHi

Carter-l^e Lucber
No.ember 1991

MEKAU
11-4-92

Son

6480
8 UJ

5.7 J
161

0.44
1

161000
9.2
4.9

10.4
13600

8.5 1
14000 J

554 J
0.12
11.7
534

0.37 J
1

941
0.25 UJ
15.2
4 1 2
0.62

MEKA29
11-4-92

Soil

I960
6.8 UJ
24 J
8.6

0.25
0.89

236000
4.8
2.4
5.2

5150
54 1

30600 J
271 1

O i l
6.5

607
0.23 J
0.85
142

0.21 UJ
7.6

145
053

Soil

14900
10

197
115
1.2

0.48
4460
504
14.1
114

161000
19.7

3640
1020
0.06
56.5
1250
0.28

19
132

012
88.6
178
0.3

Son

2320
3.4
5.3

14.1
0.3

0.42
163000

6.3
4.4

10.5
7700

6
42200

382
006
10.3
475
036
0.42
142

0.21
9.4

23.6
0.26

ULJJIM-I

Son

8260
3.6
8.1

47.3
0.68
045

51400
63.3
15.2

21
28900

24.7
17000
1210
0.06
97.2
760

028
045
596
0.12
21.8
195

028

UUilM-1

Sod

6350
3.8

15.9
84.5
0.65

I.I
71200

19.6
6.9

39.4
15400

137
24900

517
045

16
948

0.45
0.46
93.4
0 12

20
128

0.29

— I'LSBW '

Son

7140
3.5
8.7

35.9
0.49
0.43

76200
13.6
7.4

19.1
12400

18.4
24100

431
006
173
969
033
0.43
963
0.11
20.2
48.4
0.27

' (JUJMI

Sol

6080
3.5

88.9
1.2

151
0.44

54600
22.3
8.1

75.2
32900

376
16000

494
0.42
161
786

0.68
0.44
197

0.11
24.7
354

0.28

LLSHIB-I

Soil

4830
3.5
6.6

55.2
0.54
0.44

71200
11.9
5.7

20.3
10400

59.2
25100

314
0.06
14.5
647

0.32
0.44
116

0.11
156
78.3
0.27

CLSMHI-l

Sol

6480
3.6
7.8

67.4
0.91
0.46

103000
19.2
6.5

19.3
13900

65.9
16800

369
0.25
15.7

1020
0.39
0.46
201

0.12
24.2
79.6
0.57

CL5B10-1

2860
5.5
123
13.3
0.57
0.07

198000
439
15.3
21.7

143000
19.4
60S

1080
0.08
111
169
3.5
2.4

29.3
0.36

5.3
233
0.42
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TaMeBO
GrooMhraier Analytical R«nlit!

Carter-Let Lumber
Matrix:

SampUCollectloRDate:
Laboratory Sample Identification:

Field Sample Identification:
Volatile Organic
CUoramethw
tronnmhVK

Vinyl Chlorate
ChloroethtDe
Metbylene Chloride
Acettne
Carbon DuuUide
1,1-DidilorDetbene
l.l-Didilorodhane
U-cbchlotoetbene (total)
Chloroform
U-Dicblonx*bjne
2-Butxione
1,1,1-Tndiloroettune
Carbon Tetnchlonde

romodidiloro methane
J-Dichloropropane

cu- 1,3-Dichloropropene
Trichlocoethene

vomochtoro methane
1 . 1 ,2-TrichJoroethine
Benane
tram- ̂ DichJcropropene
Bromoform
4-Memyl-2-peiiunone
-Hatnone

TetUKhloroeUw*
U.12-Tetracfalorotfh*ne
Tohiene
Chlorobenane
Eihylbcnzene
Sryrene
Xylene (toul)
Semi volatile Organic
Phenol
but 2-ChlOToe»hy l)cther
2-Qilcrophenol
1,3-Dichlorobenzene
1 .4-Dichloroboizene
1 ,2-Dichlorobenzene
2-Metfiylphenoi
2,2'-oxybu< 1 -Qiloropropane)
4-Methytphenol
S -NitrottHdj -n-propy lamme
Heuchloroethane
Nitrobenicne
uphorone
•Nttropheool

2.4-Di methy Iphenoi
bu(2-Chloroethoxy )moh*ie
2.4-Dichlorophend
1 .2,4-Tnchlorobenzene
Ntpthikne
4-Chloroaraltne
Hexachlonbutadiene
4- Chloro-J-methy (phenol
2-Metfiylnaphhalene
luKhlorocychopenudicne

2.4.6-TrkhJorophenoi
2,4.5-Tnchloropbenol
2-Chlonxtaphthalenc
2-Niuowilne
DunethylphthalMe
Acen^ttihyteoc
2.6-Dmnotobcoe
VNiboamlne
Acenaphmene
^4-Dmn|)ncnol

4-Ninopbmri
Dibawftm
^Dinmobew

r̂ fttS!̂ 7*"'"'
FkMRoe
4-NnwulB*
4,6-Dm«o~2- Mevy Ipfaenol
N-NtaamcSpfaoylamne
4-BmtKfnenyl-pnmyka(r
HexatUorabenne
reatachbnpbtnaf
PtuoaoBRne
Aiateacne
Cartnofc
fc-B-BvytpbnalM
'BMtanheoe
y»
fcyilhriiijl|tf •!•(••
3.7'DidilonbcnaibK
>»»<i)anfcmm
^iw»
"•w-abyfjeiyOpfcttme

lL*J? ******'*'
»«i(»)ftM«ihene

~jk*!""*Mi"B

r^^**5™*^
*™ft^UA>cd)pywie
•*"BiB(u)«DceM
"•"UJulpBrytaoe

MU-BHC

|̂

Unlu
Mg/L
Mg/L
Mg/L

Mg/L
Mg/L

HS'L
m/L
M«A
M*/L
jig/L

MfA-
Mg/L

Mg/L
MfA-
Hg/L

Mg/L
M«/L
M*/L

Mg/L
Mg/L

Mg/L
Mf/L

l*L
W/L
M8A-
Hg/L.
(ij/L
Mg/L
Mg/L
jig/L
Mg/L
jig/L
Mg/L
Units
Hg/L
Mg/L
Mg/L
t*L

1*1-
Mg/L
1*L
pg/L
M«1-
tig/L
WI/L
1*L
nj/L
1*L
1*1.
1*L
1*1-
I*L
1*L
I*L
I*L

I*L
M/I-
1*L
1*1.
1*1-
l*L
1*L
I*L
1*1-
1*1-
1*1-
I*L
1*L
I*L

1*1-
1*L
1*L
I*L
1*L
1*L
1*1-
1*1-
l*L
1*L
1*L
1*1.
1*L
1*L
I*L
1*1.
1*L
I*L
I*L
1*1.
)*L
1*L
I*L

1*1.
1*L
1*L
I*L
I*L
1*1.
ttkj

Wiur
vim
ESGOl
MW-01

10 UJ
10 UJ
10 UJ
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10U
10 UJ
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
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
25 U
10 U
25 U
10 U
10 U
10 U
25U
10 U
25U
25U
10 U
10 U

10 U
10 U
25U
25U
10 U
10 U
10 U
25U
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

0.05 U
0.05 U
0.05 U
0.05 U

Wiur
tnm
ESC02
MW-02

10 UJ
10 UJ
10 UJ
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
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
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
25U
10 U
23U
10 U
10 U
10 U
25U
10 U
25U
25U
10 U
10 U

10 U
10 U
25U
25U
10 U
10 U
10 u
25U
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

0.05 U
0.05 U
0.05 U

Wucr
tnm
ESGOJ
MW-03

10 UJ
10 UJ
10 UJ
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
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
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
25U
10 U
25U
10 U
10 U
10 U
25U
10 U
25U
25U
10 U
10 U

10 U
10 U
25U
25U
10 U
10 U
10 U
25U
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

0.05 U
0.05 U
0.05 U

Wiur
tnm
ESGSt
TB-01

10 UJ
10 UJ
10 UJ
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
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

Wiur
tnm
ESC44
MW44

10 UJ
10 UJ
10 UJ
10 UJ
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
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
K > 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
25U
10 U
25U
10 U
10 U
10 U
23U
10 U
25U
25U
10 U
10 IT
10 U
10 U
10 U
25U
25U
10 U
10 u
10 U
25U
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

0.05 UJ
0.05 UJ
0.05 UJ

Wiur
tnm
ESC41
MW-05

10 UJ
10 Ul
10 UJ
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
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
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
25U
10 U
25U
10 U
10 U
10 U
25U
10 U
25U
25U
10 U
lot;
10 U
10 U
10 U
25U
25U
10 U
10 U
10 U
25U
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

0.05 U
0.05 U
0.05 U

Wiur
tnm
Esca
FB-01

10 uj
10 ui
10 UJ
10 UJ
10 U
10 u
10 U
10 U
10 U
10 U
10 U
10 U
10 uj
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
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
25U
10 U
25U
10 U
10 U
10 U
25U
10 U
25U
25U
10 U
10 U
10 U
10 U
10 U
25U
25U
10 U
10 U
10 U
I5U
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

0.05 U
O.OJU
0.05 U

Wiur Wiur Wiur Wiur Wiur Wiur
tnm tnm tnm tnm tnm tnm
ESGO MERE24 MERE2S MEKEM MERE27 MEREM
TMJ MW-«1 MW-«J MW-03 MW-44 MW-OS

10 UJ
10 UJ
10 UJ
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
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

CLE65616.RLR1
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Field Sample IdentifieatioB:
Laboratory Sample Idetitinearloa:

Malrli:
Sample Collection DM:

Volatile Orpale
Chlotonatm
BromocneUiane
Vinyl cfalonde
CtilaroethaBe
Mahrltneditoxie
Aceune
Carbon diauliide
U-Didiloroethine
1.1-DidHocoethne
1,2-DidiloroelrKne (toul)
Chloroform
1.2-DidiloroeUane
2-Biuxn
U.I-Tricbkraatine
Carbon Idradilande
IroandidiloromaJune

1.2-Dicbjoronrooane
cu- 1.3-DicbJoropc opene
Trichloroelbene
MbfOfnocUoromethne
1,1.2-Trichloroediane
Benzene
tnu- 1 ,3-Didiloropropcne
Broraoform
4-Mohyl-2-pemanone
2-Itoum,

etrachloroelhEne
1 . 1 ̂ .2-Tendiloroedune
Tohjene
Chlcrobeiuene
EihylbenjHie

lyrene
Xylene (toul)
Semi volatile Orgaaic
Ptaol
bu<2-ChJoroethyl)«heT
2-Chlorophcnol
U-EWilorobenzm
1 ,4-Dichlorobenzcne
1,2-Dichlorobenzene
2-Mriiylptiaiol
2,2'-oxybu( 1-Qlloropropane)
4-M«hylphcnol
N-NitroKMb-ci-propyUminc
HexKhloroeihane
Nitrobenzene
liopharone
2-Nilrophenol
2.4-D,™oiylptoK)l
bo( 2-Chlororthojiy )methane
2,4-Dichlorophenol
1 .2.4-Trichlorobenzene
Njptabalene
4-Oiloroaniltne
HcJMchkfObuudiene
4-Chloro-3-me*riylpbenol
2-Methylnaphlhalene
HexachJofocycloperudjeae
2A6-Tnchlorophenol
2.4.5- Trkhlarophenol
2-Chloronaptilhalene
2-Nitroambne
DuneftythtllBlae
Acenajtibykia!
2,6-Diruuotoluene
3-Nitroanilaie
ArniapKbcne
2.4-Dinaroaheool
4-Nltrophenol
Dibononm
2.4-DimmokKfie
DiahylphAalau
4Xlk»oplH^-pbenyletrMT
Ftacrene
4-Nimaoiline
4.6-Duncro-2-med>ylpt«ix>l
N-Naroeociplienylnacie
1-Branohciiyl- phony tate
tfcudiknfcam
PeaacUoropheDol
*jenaamrane

AotrncenB
Orbuote
Dt^hoylpfaltaUle
Ftaombne
Pyme
toylbauyllialBlalf-
3,r-Dktton>taizidiai
Beuodjanrtncaie
aryw»
biX2-Bl]yIheiy[)pbfcil«e
Di-itOctylplKiaUle
Bm»0>ybonnd>n
BamWhcrahme
Bem»<a)|>)fiene
Uec«U3-c«pyrene
DJbemo(iJi>atnc«De
BBBDdJUJWte.

LnlU

1*1-
I*L
l*L
l*L
1*L
1*L
W/I-
1*1-
«/L
W/L
1*1-
W/L
W/L
1*L
1*1-
W/L
«/L
1*1-
W/L
W/L
P.VL

(*!-
I*L
|*L
M«/L
«/L
M*/L
M«/L
1*L
>*L
I*L
1*L
1*L
Unlu
J*L
Mg/L
W/L
W/L
Hg/L
ng/L
1*L
Mg/L
j*L
1*L
1*L
W/L
1*L
I*L
l*L
1*1-
k*L
W/L
W/L
J*L
W/L
W/L
1*L
W/L
W/L
W/t
W/L
1*L
1*L
W/L
1*L
W/L
1*L
1*1-
1*1-
t*L
W/L
W/L
I*L
1*L
1*1-
1*1-
W/L
I*L
1*L
I*L
1*1.
I*L
1*1-
I*L
I*L
I*L
W/L
W/L
1*L
>*L
I*L
1*L
I*L
W/L
1*1-
1*1-
I*L
W/L

EKJ41
Water
man

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
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
10 U
10 U
10 UJ
10 U
10 U
10 U
23 U
10 V
23 U
10 U
10 U
10 U
23 U
10 UJ
25 U
25 U
10 U
10 U
10 U
10 U
10 U
25 U
25 U
10 U
10 U
10 U
23 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 V
10 U

EKJ42
Water
•man

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
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
10 U
10 U
10 UJ
10 U
10 U
10 U
23 U
10 U
25 U
10 U
10 U
10 U
25 U
10 UJ
25 U
25 U
10 U
10 U
10 U
10 U
10 U
25 U
25 U
10 U
10 U
10 U
25 U
10 U
10 U
10 U

1 J
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

EKJO
Water
mvn

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
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
10 U
10 U
10 UJ
10 U
10 U
10 U
25 U
10 U
23 U
10 U
10 U
10 U
25 U
10 UJ
23 U
25 U
10 U
10 U
10 U
10 U
10 U
25 U
25 U
10 U
10 U
10 U
25 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 V
10 U

Table B-4
Soil and Gnmadwaler AMtjrllci

September 1W3
Carter-Let Lumber

EU64 EKJ<5 EKJtt
Water Water Water
«/2i/H mm want

10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
2 J 2 J 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 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
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
II 1 J 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 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
1 J 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 UJ 10 UJ
10 U 10 U
10 U 10 U
10 U 10 U
25 U 25 U
10 U 10 U
25 U 25 U
10 U 10 U
10 UJ 10 UJ
10 U 10 U
25 U 25 U
10 UJ 10 UJ
25 U 25 U
25 U 25 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 u 10 u
25 U 25 U
25 U 25 U
10 U 10 U
10 U 10 U
10 U 10 U
25 U 25 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 U 10 U
10 uj 10 ui
10 u 10 u
10 u 10 u

0.4 J 10 U
0.3 J 10 U
10 u 10 u

0.3 J 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

ilKendli

EKJM
Water
wnm

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
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
10 U
10 U
10 UJ
10 U
10 U
10 U
25 U
10 U
25 U
10 U
10 UJ
10 U
25 U
10 UJ
25 U
25 U
10 U
10 U
10 U
10 U
10 U
25 U
25 U
10 U
10 U
10 U
25 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 u
10 U
10 U
10 U
10 U
10 U
10 U
10 U

EKJC7
Water
mm

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
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
10 U
10 U
10 UJ
10 U
10 U
10 U
25 U
10 U
25 U
10 U
10 UJ
10 U
25 U
10 UJ
25 U
25 U
10 U
10 U
10 U
10 U
10 U
25 U
25 U
10 U
10 U
10 U
25 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

EKJtt
Water
vzvn

10 U
10 U
10 U
10 U

1 J
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

1 J
10 U
10 U
10 U
10 U
10 U
10 U

EKJ70
SoU

*tvn

11 U
11 U
11 U
11 U
15
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
4 J

11 U
11 U
11 U
II U
11 U
11 U
11 U
II U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
II U

390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
630
390 U
390 U
390 U
700
390 U
390 U
940 U
390 U
MO U
390 U
140 J
390 U
940 U
390 U
940 U
940 U
350 J
390 U
390 U
390 U
41 J

940 U
940 U
390 U
390 U
390 U
260 J

1700
220 1
210 J
300 J

2200
1300 B
390 U
390 U

1200
1100
190 U
29 J

4000
2000
1900
1200
400
990

EKJ71
SoU

W12r»3

11 U
11 U
11 U
11 U
12
25 8
11 U
11 U
11 U
11 U
11 U
11 U

1 J
3 J

11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U

3*0 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U
260 J
360 U
360 U
360 U
350 J
360 U
360 U
110 U
360 U
ISO U
360 U

32 J
360 U
110 U
360 U
110 U
ISO U
150 J
360 U
360 U
360 U

35 J
ISO U
ISO U
360 U
360 U
360 U
220 J
soo
100 J
95 J
91 J

S90
620 B
360 U
360 U
450
740
360 U
360 U

1400
120
620
490
150 J
3SO

EKJ72 MEZH*
Soil Water

wi/*> tram

12 U
12 U
12 U
12 U
15
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
2 J

12 U
12 U
12 U
12 U
6 J

12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
270 J
390 U
390 U
390 U
390 J
390 U
390 U
950 U
390 U
950 U
390 U
44 J

390 U
950 U
390 U
950 U
930 U
ISO J
390 U
390 U
390 U
23 J

950 U
950 U
390 U
390 U
390 U
950 U
SIO

SO J
74 J
49 J

170
640 B
393 U
390 U
440
670
390 U
390 U

1200
730
440
350 J
120 J
390 U

Fuel o(4 CUU616JUJU
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M E M O R A N D U M CKMHILL

PREPARED FOR: U.S. EPA REGION V

PREPARED BY: David L. Shekoski/CH2M HILL

DATE: January 6, 1993

SUBJECT: Validation of Organic Data for Soil for the Carter-Lee Lumber Site
in Indianapolis, Indiana

PROJECT: GLO65616.FO.SM

Included in this validation narrative are the analytical results for 20 soil samples submitted
to Southwest Laboratories of Oklahoma under the E.P.A. Contract Laboratory Program.
The samples were collected from November 4th through November 7th, 1993 from the
Carter-Lee Lumber site in Indianapolis, Indiana. Analysis was performed under Case
19093.

Included in this SDG are samples ELG01-29, ELG31, ELG33-35, ELG38 and ELG40-
45.

Qualifiers

The analytical Data from the Carter-Lee Lumber site are reported with the following
qualifiers:

U Indicates that the compound is not present above the CRDL.

J Indicates that the result is an ESTIMATED VALUE. The reported
concentration is above the analytical detection limit but below the Contract
Required Detection Limit (CRDL) for the associated compound, OR
associated QA/QC parameters are outside the acceptable limits.

B Indicates that the reported analyte was found in an associated blank as well
as in the sample. It warns the data user of the possibility/probability of
contamination.

D Indicates that the associated analyte was diluted and reanalyzed. It warns
the data user that discrepancies between concentrations reported may be due
to dilution.

E Identifies the compounds whose concentrations exceeded the calibration
range of the GC/MS. The presence of this qualifier in the validated data
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summary indicates that the required dilution/reanalysis was not performed.
Data flagged with an E is unsubstantiated.

No qualifier means that the data are acceptable for all intended uses.

Holding Time

All volatile samples were analyzed within the 14 day technical holding time. The semi-
volatile and pesticide/PCB samples were extracted within the required 14 days and
analyzed within the 40 day limit.

GC/MS Tuning

The GC/MS tuning (as reported by internal EPA initial performance review) complied
with the mass list and ion abundance criteria for all samples.

The GC resolution check mixtures for the pesticide/PCB fraction were within the
acceptable range.

Calibration

The response factors, changes in response factors and relative deviations were evaluated
for the initial and continuing calibrations of the volatile and extractable TCL organic
standards. For the volatiles and semi-volatiles, the %Relative Standard Deviation (%RSD)
for the initial calibration should be less than or equal to 30%, and the continuing
calibration %Difference (%D) should be less than or equal to 25%. For pesticides/PCBs,
the %D between calibration factors should be 15% or less (20% for compounds being
confirmed). The following calibration outliers for the associated detected compounds have
been identified:

Volatiles

The initial calibration %RSD was outside the acceptable limits for 2-
Hexanone (41%) for sample ELG21

The continuing calibration %D was outside the acceptable limits for 2-
Hexanone (33%) for samples ELG23, ELG29, ELG31, ELG31RE.
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The continuing calibration %D was outside the acceptable limits for
Acetone (26%), 1,2-Dichloroethane (30%), 2-Hexanone (28%) and
1,1,2,2-Tetrachloroethane (26%) for samples ELG33, ELG35, ELG38,
ELG40, ELG44, ELG45.

The initial calibration %RSD was outside the acceptable limits for 2-
Hexanone (41.3%) for samples ELG11, ELG12, ELG13, ELG15, ELG16,
ELG17, ELG19, ELG20.

The continuing calibration %D was outside the acceptable limits for 2-
Hexanone (33.3%) for samples ELG12MS, ELG14RE, ELG15RE.

Semi-volatiles

The continuing calibration %D was outside the acceptable limits for 2-
Nitrophenol (28%), 2,4-Dinitrophenol (43%) and 2-4-Dinitrotoluene
(37%), 4-Nitroaniline (28%), 4,6-Dinitro-2-methylphenol (72%), and
Benzo[k]fluoranthene (36%) for samples ELG44, ELG45.

The continuing calibration %D was outside the acceptable limits for 2,2'-
Oxybis(chloro-propane) (46%), 2,4,5-Trichlorophenol and 2,4-
Dinitrophenol (42%), 4,6-Dinitro-2-methylphenol (55%), Di-n-octal
phthalate (34%), Benzo[k]fluoranthene (31%) and 2,4,6-TribromophenoI
(54%) for sample ELG44DL.

The continuing calibration %D was outside the acceptable limits for
Hexachlorocyclopentadiene (34%), 4-Nitroaniline (33%), Di-n-butyl
phthalate (26%), 3,3-Dichlorobenzidene (37%), Di-n-octyl phthalate
(60%) and Benzo[b]fluoranthene (38%) for samples ELG33, ELG34,
ELG35, ELG40, ELG41, ELG42, ELG43.

The continuing calibration %D was outside the acceptable limits for
2,2'Oxybis(l-chloro-propane) (30%), Butylbenzyl phthalate (48%), 3,3'-
Dichlorobenzidine (37%), bis(2-Ethylhexyl)phtha!ate (32%) and Di-n-
octyl phthalate (38%) for sample ELG38.

The continuing calibration %D was outside the acceptable limits for 2,4-
Dinitrophenol (27%), bis(2-EthylhexyI)phthalate (30%), Di-n-octyl
phthalate (27%) and Indeno[l,2,3-cd)pyrene (33%) for samples ELG21,
ELG22, ELG23, ELG24, ELG25, ELG26, ELG27, ELG28, ELG29.
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The continuing calibration %D was outside the acceptable limits for
Oxybisd-chloro-propane (43.7%), and 2,4-Dinitrophenol (33.7%) for
sample ELG03

The continuing calibration %D was outside the acceptable limits for
Hexacfalorocydopentadiene (48.8%), and 2,4-Dinhrophenol (34.7%) for
samples ELG02MS, ELG02MSD, ELG10DL

The continuing calibration %D was outside the acceptable limits for 2,4-
Dimethvtphenol (33.0%), 4-Chk>roaniline (34.6%),
Hexachtorocydopentadien* (492%), 2,4-Dinitrophenol (26.4%), 3,3-
'Dichlorobenziojoe (26.5%), Di-n-octyl phthalate (342%),
Benzo(b]riuoranthen€ (27.1%) and Benzo[k]fluoraiitliene (37.1%) for
samples ELG18, ELG19, ELG20, ELG03DL, ELG08DL.

The continuing calibration %D was outside the acceptable limits for 4-
Chloroaniline (32.7%), 2-MethytnaphtfaaleDe (35.4%), 2,4-Dinitrophenol
(55.8%) and 4,6-Dinitro-2-methylpbenol (34.4%) for samples ELG02,
ELG11, ELG13, ELG14, ELG15RE, ELG16RE, ELG17.

Pesticides/PCBs

The initial calibration %RSD was outside the acceptable limits for Alpha-
BHC (25%) and 4,4t-DDT (28%) for samples ELG44, ELG45.

In samples with calibration outliers, all positively identified outlier compounds are
considered ESTIMATED and flagged "J".

Blanks

This data group contained no field (equipment) blanks or volatile trip blanks.

For the contaminants present in blanks, the following rules were applied:

• If a compound is present in an associated blank but not in the sample, no
action is taken.
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If a blank contaminant is present in a sample below the Contract Required
Detection Limit (CRDL) and less than 5 times the blank contamination (10
times the blank for Methylene chloride, Acetone, 2-Butanone, Toluene
and common phthalates, all common laboratory contaminants), the CRDL
is reported for those compounds and flagged "U". For the sake of
simplicity, a listing of affected samples is not included in this narrative
since the net effect is that the compound in the sample would still be
treated as "not detected".

If a blank contaminant is present in a sample below the CRDL and more
than 5 times the blank contamination (10 times the blank for common
laboratory contaminants), the concentration is reported for those compounds
and flagged "J".

If a blank contaminant is present in a sample above the CRDL but is less
than 5 times the blank contaminant (10 times the blank for common
laboratory contaminants), the sample concentration reported by the
laboratory is retained, but is flagged "B".

If a blank contaminant is present in a sample above the CRDL and greater
than 5 times the blank contaminant (10 times the blank for common
laboratory contaminants), the sample concentration reported by the
laboratory is retained without qualifiers.

Volatiles

No volatiles were detected in any of the associated volatile method blanks.

Semi-volatiles

• bis(2-Ethylhexyl)phthalate was detected below the CRDL and less than 10
times the concentration found in the blank, therefore the reported
concentration was replaced with the CRDL and flagged "U" in samples
ELG21, ELG22, ELG24, ELG27, ELG28, ELG29, ELG44, ELG44DL,
ELG45.
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• bts(2-Ethythexyl)phthalate was detected below the CRDL but greater than
10 times the concentration found in the blank, therefore the concentration is
retained but is considered ESTIMATED and flagged "J" in sample
ELG31.

Bts(2-Ethylhexyt)phthalate and Di-n-octylphthalate were detected in semi-volatile
method blank SBLK1.

• Bis<2~ethylhexyl)phthalate was detected below the CRDL and less than 10
times the concentration found in the blank, therefore the reported
concentration was replaced with the CRDL and flagged "U" in samples
ELG01, ELG04, ELG05, ELG06, ELG08,

• Bis(2-€thylhexyi)phthalat£ was detected above the CRDL and more than
10 times the concentration found in the method blank. The concentrations
were ntaiiw^H and reported without qualifiers in samples ELG03, ELG07,
ELG10

Bte<2-ethylhexyl)phthalate was detected above the CRDL and less than 10
times the concentration found in the method blank. The concentrations were
retained but are considered to be the results of contamination and flagged
"B" in sample: ELG09

Bts(2-Ethylhexyl)phthalate and Di-n-octylphthalate were detected in semi-volatile
method blank SBLK3.

Bis(2-ethyUiexyl)phthalate was detected below the CRDL and less than 10
times the concentration found in the blank, therefore the reported
concentration was replaced with the CRDL and flagged "U" in samples
ELG03DU ELG08DL, ELG09DL, ELG14, ELG15RE, ELG16,
ELG16RE, ELG17, ELG18, ELG19, ELG20.

• Bis(2-€thylhexyl)phthalate was detected above the CRDL and less than 10
times the concentration found in the method blank. The concentrations were
retained but are considered to be the results of contamination and flagged
"B" in samples ELG11, ELG12, ELG13.

Pesticidcs/PCBs

No pesticides/PCB method blank contamination was reported.
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Surrogate Recoveries

Volatiles

For the volatile fraction, data are qualified if one or more surrogate recoveries are outside
the acceptable QC range. The following samples fall into that category:

• Surrogate recovery for compound l,2-Dich!oroethane-d4 was reported
below the acceptable limits (70-121) in sample ELG33 (69).

• Surrogate compound Toluene-d8 was reported above the acceptable limits
(84-138) in sample ELG20 (144).

All positive volatile detections in this samples are considered ESTIMATED and flagged
"J". All non-detects are flagged "UJ".

Semi-volatiles

For the semi-volatile fraction, data are qualified if two or more surrogate recoveries are
outside the acceptable QC range.

• All semi-volatile surrogate recoveries were within the acceptable QC range.

Pesticides/PCBs

• Surrogate recovery for compound Decachlorobiphenyl was reported below
the acceptable limits (60-150) in sample ELG25MS (50).

High pesticide/PCB recoveries were observed for Decachlorobiphenyl on column DB-608
for samples ELG15 and ELG19. All positive results in these samples are considered
ESTIMATED and flagged "J" due to high bias and co-eluting interferences.

Internal Standards

Internal standard peak areas and retention times (as reported by internal EPA review) were
within the acceptable range for all semi-volatile samples with the following exceptions:
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Volatiles

The internal standard area counts for 1,4-Difluorobenzene (IS1) were outside the
acceptable limits in samples ELG33, ELG33RE, ELG42, ELG44, ELG45, ELG45RE.

The internal standard area counts for Chlorobenzene-d5 (1S2) were outside the acceptable
limits in samples ELG31, ELG31RE, ELG33, ELG33RE, ELG3S, ELG40, ELG40RE,
ELG42, ELG42RE, ELG44, ELG44RE, ELG45, ELG45RE.

The internal standard area counts for l,4-Dichlorobenzene-d4 (IS3) were outside the
acceptable limits in samples ELG23, ELG23RE, ELG31, ELG31RE, ELG33,
ELG33RE, ELG38, ELG38RE, ELG40, ELG40RE, ELG42, ELG42RE, ELG44,
ELG44RE, ELG45, ELG45RE.

The internal standard area counts for Bromochloromethane were outside the acceptable
limits in samples ELG20, ELG20RE.

The internal standard area counts for 1,4-Diflourobenzene were outside the acceptable
limits in samples ELG11, ELG14RE, ELG15, ELG19, ELG20RE.

The internal standard area counts for Chlorobenzene-dS were outside the acceptable
limits in samples ELGll, ELG11RE, ELG12MS, ELG13, ELG13RE, ELG14,
ELG14RE, ELG15, ELG15RE, ELG17, ELG17RE, ELG19, ELG19RE, ELG20,
ELG20RE
All positive volatile detections are considered ESTIMATED and flagged "J", and all non-
detects are flagged "UJ" for the compounds associated with each internal standard.

Semi-volatiles

The internal standard area count for Perylene-dl2 (IS6) was outside the acceptable QC
limits for sample ELG44.

The internal standard area counts for Chrysene-dl2 (IS5) and Perylene-dl2 (IS6) were
outside the acceptable QC limits for sample ELG44DL.

The internal standard area counts for ALL INTERNAL STANDARDS
were outside the acceptable QC limits for sample ELG15.

• The internal standard area counts for Chrysene-dl2 (IS5) was outside the
acceptable QC limits for samples ELG03.
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• The internal standard area counts for Perylene-dl2 (IS6) was outside the
acceptable QC limits for sample ELG02MS, ELG15RE, and ELG16RE.

• The internal standard area counts for Chrysene-dl2 (IS5) and Perylene-
d!2 (IS6) were outside the acceptable QC limits for samples ELG12MSD
and ELG16.

All positive semi-volatile detections are considered ESTIMATED and flagged "J", and all
non-detects are flagged "UJ" for the compounds associated with each internal standard.

Field Duplicates

ELG25 is a field duplicate of ELG24. ELG25 is a field duplicate of ELG24

All compounds reported above the detection limits agree within a %D of 12.5%.

Since there are no specific criteria for organic duplicate comparison, no action is taken
based on sample/duplicate relative performance.

Matrix Spike/Matrix Spike Duplicates

Volatiles

The volatile MS/MSD spike recoveries and %RPD results were within the acceptable
limits except for the %RPD for 1,1-Dichloroethene (23%) in the matrix spike duplicate of
ELG12, which was above the upper limit criteria (22%).

Semi-volatiles

Sample ELG38 was used for semi-volatile matrix spike/matrix spike duplicate analyses

The semi-volatile MS/MSD spike recoveries and %RPD results were within the acceptable
limits except for the %Recovery for Pyrene and 4-Nitrophenol in the matrix spike AND
matrix spike duplicate, which was below the %Recovery lower limit criteria for pyrene (3
and -43, respectively with a QC range of 35-142) and above the upper limit criteria for 4-
Nitrophenol (145 and 131 respectively with a QC range of 11-114). There is no 4-
Nitrophenol reported in this sample, so no action is taken. Pyrene is reported at a
concentration of 4200, which is considered ESTIMATED and flagged "J" due to potential
low bias.
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For sample ELG02, the semi-volatile MS/MSD spike recoveries and %RPD results were
within the acceptable limits except for the %Recovery for Pyrene (-881%) in the matrix
spike and Phenol (101% recovery and 52%RPD), 1,4-Dicfalorobenzene (43%RPD), N-
Nitroso-di-n-propylamine (48%RPD), 1,2,4-Trichlorobenzene (46%RPD), 4-Chloro-3-
methylphenol (43%RPD), Acenaphthene (63%RPD), 4-NitropheooI (64%RPD), 2,4-
Dinitrotoluene (61%RPD), Pentachlorophenol (60%RPD) and Pyrene (-500% recovery
and 55%RPD) in the matrix spike duplicate.

For sample ELG1Z the semi-volatile MS/MSD spike recoveries and %RPD results were
within the acceptable limits except for the % Recovery for 4-Nitrophenol (125%) in the
matrix spike and 4-Nitrophenol (134% recovery), 2,4-Dinitrotoluene (91% recovery) and
Pyrene (37%RPD) in the matrix spike duplicate.

Since the results between the two matrix spikes and matrix spike duplicates do not display
good correlation, it cannot be assumed that the recovery and precision problems associated
with these samples are universally applied throughout this analytical group. Since pyrene
is not detected in unspiked ELG02 but sufficient evidence exists to suggest low bias, the
non-detected Pyrene in flagged "UJ" in this sample.

Pesticides/PCBs

Sample ELG25 and ELG38 were used for the pesticide/PCB matrix spike/matrix spike
duplicate analyses.

The pesticide/PCB MS/MSD spike recoveries and %RPD results were within the
acceptable limits except for the relative % difference in sample ELG25 for Heptachlor
and Dieldrin, which were above the RPD upper limits for these compounds. The reported
RPDs were 34 and 41. respectively, with respective upper QC limits of 31 and 38. The
positive Heptachlor result is considered ESTIMATED and flagged "J" and the non-
detected Dieldrin detection limit is flagged "UJ" due to poor precision in this sample.

Sample ELG38 matrix spike results are within the acceptable QC range.

The Functional Guidelines do not provide action criteria for qualifying data based on
matrix spike/Matrix spike duplicate outliers alone.

General Pesticide/PCB Performance

The difference between columns for 4,4'-DDT is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
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to poor precision in samples ELG22, ELG23, ELG27, ELG31, ELG33, ELG38,
ELG45.

The difference between columns for Heptachlor is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in samples ELG23, ELG31, ELG40.

The difference between columns for alpha-Chlordane is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in samples ELG27, ELG31DL, ELG38, ELG40DL.

The difference between columns for Endrin is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in samples ELG33, ELG38, ELG40, ELG40DL.

The difference between columns for Heptachlor epoxide is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in sample ELG40.

The difference between columns for Endrin ketone is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in samples ELG45.

The difference between columns for Endrin is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in samples ELG13, ELG17, ELG18, ELG20.

The difference between columns for 4,4'-DDT is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in ELG13, ELG20.

The difference between columns for Endosulfan II is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in samples ELG15, ELG17, ELG19.

The difference between columns for Heptachlor epoxide is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in samples ELG17, ELG18.



The difference between columns for alpha-Chlordane is greater than 25% fo GKMn/LL
concentrations. therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in samples ELG17, ELG18, ELG19.

The difference between columns for gamma-Chlordane is greater than 25% for detected
concentrations, therefore this compound is considered ESTIMATED and flagged "J" due
to poor precision in sample ELG18.
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PREPARED FOR: U.S. EPA REGION V

PREPARED BY: David L. Shekoski/CH2M HILL

DATE: January 6, 1993

SUBJECT: Validation of Organic Data for Groundwater for the Carter-Lee
Lumber Site in Indianapolis, Indiana.

PROJECT: GLO65616.FO.SM

Included in this validation narrative are the analytical results for 15 water samples
submitted to Southwest Laboratories of Oklahoma under the E.P.A. Contract Laboratory
Program. The samples were collected from November 4th through November 7th, 1993
from the Carter-Lee Lumber site in Indianapolis, Indiana. Analysis was performed under
Case 19093.

Samples included in this SDG are ELG30, ELG32, ELG36-37, ELG39, ELG46-65, and
ELG69-71.

Qualifiers

The analytical Data from the Carter-Lee Lumber site are reported with the following
qualifiers:

U Indicates that the compound is not present above the CRDL.

J Indicates that the result is an ESTIMATED VALUE. The reported
concentration is above the analytical detection limit but below the Contract
Required Detection Limit (CRDL) for the associated compound, OR
associated QA/QC parameters are outside the acceptable limits.

B Indicates that the reported analyte was found in an associated blank as well
as in the sample. It warns the data user of the possibility/probability of
contamination.

D Indicates that the associated analyte was diluted and reanalyzed. It warns
the data user that discrepancies between concentrations reported may be due
to dilution.
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Identifies the compounds whose concentrations exceeded the calibration
range of the GC/MS. The presence of this qualifier in the validated data
summary indicates that the required dilution/reanalysis was not performed.
Data flagged with an E is unsubstantiated.

No qualifier means that the data are acceptable for all intended uses.

Holding Tune

All volatile samples were analyzed within the 14 day technical holding time. The semi-
volatile and pesticide/PCB samples were extracted within the required 14 days and
analyzed within the 40 limit.

GC/MS Tuning

The GC/MS tuning (as reported by internal EPA initial performance review) complied
with the mass list and ion abundance criteria for all samples.

The GC resolution check mixtures for the pesticide/PCB fraction were within the
acceptable range.

Calibration

The response factors, changes in response factors and relative deviations were evaluated
for the initial and continuing calibrations of the volatile and extractable TCL organic
standards. For the volatiles and semi-volatiies, the %Relative Standard Deviation (%RSD)
for the initial calibration should be less than or equal to 30%, and the continuing
calibration %Difference (%D) should be less than or equal to 25%. For pesticides/PCBs,
the %D between calibration factors should be 15% or less (20% for compounds being
confirmed). The following calibration outliers for the associated detected compounds have
been identified:

Volatiles

The continuing calibration %D was outside the acceptable limits for
Chloromethane (26.1%), Bromomethane (26.1%), Chloroethane (28.2%),
Carbon dtsulfide (27.9%) and 2-Bu La none (31.2%) for samples ELG68
and ELG69
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The continuing calibration %D was outside the acceptable limits for
Acetone (29.0%) and 2-Butanone (35.3%) for sample ELG71.

The continuing calibration %D was outside the acceptable limits for
Chloroethane (36.2%) and Acetone (45.6%) for samples ELG60,
ELG60RE, ELG61, ELG62, ELG64, ELG64RE.

The continuing calibration %D was outside the acceptable limits for
Acetone (26.2%), 1,2-Dichloroethane (29.9%), 2-Hexanone (26.1%) and
1,1,2,2-Trichloroethane (25.8%) in sample ELG53.

Semi-Volatiles

The continuing calibration %D was outside the acceptable limits for 4-
Chloroaniline (32.7%), 2-MethyInaphthalene (35.4%) and 2,4-
Dinitrophenol (55.8%) for sample ELG37RE.

The continuing calibration %D was outside the acceptable limits for 2-
Nitrophenol (28.1%), 2,4-Dinitrophenol (43.0%) and 2,4-Dinitrotoluene
(37.1%) for samples ELG46, ELG50, ELGSS* ELG54.

The continuing calibration %D was outside the acceptable limits for 2-
Nitrophenol (27.5%), 2,4,5-Trichlorophenol (39.3%), 2,4-Dinitrophenol
(52.3%) and 2,4-Dinitrotoluene (29.1%) for samples ELG55, ELG58,
ELG60.

The continuing calibration %D was outside the acceptable limits for 2-,2'-
Oxybis(l-chloro-propane) (46.5%), 2,4,5-Trichlorophenol (33.1%) and
2,4-Dinitrophenol (42.1%) for samples ELG52, ELG52RE, ELG59,
ELG59RE, ELG61, ELG62, ELG63, ELG64RE.

Pesticides/PCBs

The initial calibration %RSD was outside the acceptable limits for Alpha-
BHC (24.6%) and 4-4'-DDT (27.7%) for sample ELG46.

The continuing calibration %RSD was outside the acceptable limits for
4,4'-DDT (27.0%) for samples ELG63, ELG64DL and ELG50.
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In these samples, all positively identified outlier compounds are considered ESTIMATED
and flagged "]".

Blanks

ELG32, ELG67 and ELG71 are volatile trip blanks, and ELG69 is a field (equipment)
blank.

For the contaminants present in blanks, the following rules were applied:

• If a compound is present in an associated blank but not in the sample, no
action is taken.

• If a blank contaminant is present in a sample below the Contract Required
Detection Limit (CRDL) and less than 5 times the blank contamination (10
times the blank for Methylene chloride. Acetone, 2-Butanone, Toluene
and common phthalates, all common laboratory contaminants), the CRDL
is reported for those compounds and flagged "U". For the sake of
simplicity-, a listing of affected samples is not included in this narrative
since the net effect is that the compound in the sample would still be
treated as "not detected".

• If a blank contaminant is present in a sample above the CRDL but is less
than 5 times the blank contaminant (10 times the blank for common
laboratory contaminants), the sample concentration reported by the
laboratory is retained, but is flagged "B".

• If a blank contaminant is present in a sample above the CRDL and greater
than 5 times the blank contaminant (10 times die blank for common
laboratory contaminants), the sample concentration reported by the
laboratory is retained without qualifiers.

With the application of these guidelines, the following results have been qualified:

Volatiles

Methylene chloride was detected below the CRDL and less than 10 times
the concentration found in associated daily trip blanks and in samples:
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ELG39, ELG48, ELG49, ELG51, ELG65, ELG68. The reported
concentrations were replaced with the CRDL and flagged "U".

Acetone was detected above the CRDL but less than 10 times the
concentration found in the associated trip blanks, therefore the reported
concentrations are flagged "B".

Methylene chloride, Acetone and 2-Butanone were detected hi volatile method blank
VBLK3.

In samples ELG60, ELG60RE, ELG64 and ELG64RE, Methylene
chloride was detected above the CRDL and more than 10 times the
concentration found in the blank, therefore the reported concentrations were
retained and without qualifiers.

• In sample ELG61, Methylene chloride was detected below the CRDL and
less then 10 times the concentration found in the blank, therefore the
reported concentration was replaced with the CRDL and flagged "U".

• In sample ELG62, Methylene chloride was detected above the CRDL but
less than 10 times the concentration reported in the blank, therefore the
reported concentration is reported and flagged "B".

In samples ELG60, ELG60RE, ELG61, ELG64 and ELG64RE, Acetone
was detected above the CRDL but less than 10 times the concentration
reported in the blank, therefore the reported concentration was retained and
flagged "B".

• In sample ELG62, Acetone was detected above the CRDL and more than
10 times the concentration reported in the blank, therefore the reported
concentration was retained without qualifiers.

• " In samples ELG60 and ELG61, 2-Butanone was detected less than the
CRDL and less than 10 times the concentration found in the blank,
therefore the reported concentration was replaced with the CRDL and
flagged "U".

In samples ELG62, ELG64 and ELG64RE, 2-Butanone was detected
above the CRDL and less than 10 times the concentration found in the
blank, therefore the reported concentration was retained and flagged "B".
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Semi-volatiles

• Di-n-butylphthalate was detected below the CRDL in method blank
SBLK4 (0.7ug/l). This compound was also detected below the CRDL in
samples ELG68 and ELG69. The reported concentrations were replaced
with the CRDL and flagged "U".

Bb(2-«tliyUiexyi)phthalate was detected in semi-volatile method blank SBLK1. All
samples included in this SDG reported positive detections for this compound.

Bis{2-«thylhexyl)phthalate was detected below the CRDL and less than 10
times the concentration found in the blank, therefore the reported
concentration was replaced with the CRDL and flagged "U" in samples
ELG46, ELG50, ELG53-61, ELG61RE, ELG63, ELG63RE.

Pesticides/PCBs

No target analytes were found in the water method blanks, the instrument
method blanks or the field blank.

Surrogate Recoveries

Volatiles

• Surrogate compound Toluene-d8 was reported above the acceptable limits
(84-138) in samples ELG60RE (141) and ELG64 (143).

• Surrogate compound lT2-Dkhlorotethane-d4 was reported above the
acceptable limits (70-121) in sample ELG58RE (124).

All volatile positive detections in the samples are considered ESTIMATED and flagged
"J". All non-detects are flagged "UJ"

Semi-volatiles

For the semi-volatile fraction, data arc qualified if two or more surrogate recoveries are
outside the acceptable QC range.

• Surrogate compounds 2-Fluorobiphenyl and Terphenyl-dl4 were reported
above the acceptable limits (30-155 and 18-137, respectively) for samples
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ELG64 (125 and 185 respectively) and ELG64RE (127 and 196
respectively).

Semi-volatile surrogate recovery for 2-Chlorophenol-d4 in sample ELG37RE (31) is
outside the acceptable range for this compound (33-110).

All semi-volatile positive detections in the samples are considered ESTIMATED and
flagged "J". All non-detects are flagged "UJ".

Pesticides/PCBs

Low pesticide/PCB recoveries were observed for Decachlorobiphenyl for samples
ELG30, ELG36, ELG37, ELG47, ELG48, ELG65.

Low pesticide/PCB recoveries were also observed for Decachlorobiphenyl and
Tetrachloro-m-xylene in sample ELG66.

Low pesticide/PCB recoveries were observed for Decachlorobiphenyl-2 for sample
ELG52.

High pesticide/PCB recoveries were observed for Tetrachloro-m-xylene-2 in sample
ELG64DL.

High pesticide/PCB recoveries were observed for Decachlorobiphenyl-l&2 and
Tetrachloro-m-xylene-l&2 for sample ELG64.

In the above samples, all positive detections are considered estimated and flagged "J",
and all non-detects are flagged "UJ".

Internal Standards

Volatiles

The internal standard area counts for Bromochloromethane were outside the acceptable
limits in samples ELG52, ELG52RE, ELG58, ELG64RE.

The internal standard area counts for 1,4-Diflourobenzene were outside the acceptable
limits in samples ELG52, ELG52RE, ELG53RE, ELG58, ELG60, ELG60RE,
ELG64RE.
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The internal standard area counts for Chlorobenzene-d5 were outside the acceptable
limits in samples ELG52, ELG52RE, ELG53, ELG58, ELG58RE, ELG60, ELG60RE,
ELG64, ELG64RE

All positive volatile detections arc considered ESTIMATED and flagged "J", and all non-
detects are flagged "UJ" for the compounds associated with each internal standard.

Semi-volatiles

Internal standard peak areas and retention times (as reported by internal EPA review) were
within the acceptable range for all semi-volatile samples with the following exceptions:

• ELG37RE where the area count was low for internal standard IS3
(Acenaphthene-dlO). Since no detections were observed in the analytes
associated with this internal standard, all associated analytes are flagged
"UJ"

• ELG37 and ELG37RE where the area counts were low for IS4
(Phenanthrene-dlO). Under this condition, all positive detects associated
with this internal standard are considered ESTIMATED and flagged "J",
and all non-detects are flagged "UJ".

The internal standard area counts for Chrysene-dl2 and Perylene-dl2 were outside the
acceptable QC limits for samples ELG52, ELG52RE, ELG59, ELG59RE, ELG60,
ELG60RE, ELG61, ELG61RE, ELG62, ELG62RE, ELG«, ELG63RE, ELG64 and
ELG64RE

All positive semi-volatile detections are considered ESTIMATED and flagged "J", and all
non-detects are flagged "UJ" for the compounds associated with each internal standard.

Field Duplicates

ELG36 is a field duplicate of ELG37 No compounds were detected in either sample.

ELG53 is a field duplicate of ELG52.

Since there are no specific criteria for organic duplicate comparison, no action is taken
based on sample/duplicate relative performance.
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Matrix Spike/Matrix Spike Duplicates

Volatiles

The volatile MS/MSD spike recoveries and %RPD results were within the acceptable
limits except for the %RPD for Toluene in the matrix spike duplicate of ELG65, which
was below the lower limit criteria.

Semi-volatiles

The semi-volatile MS/MSD spike recoveries and %RPD results were within the acceptable
limits except for the %Recovery for 4-NitrophenoI, 2^-Dinitrotoluene and
Pentachlorophenol in the matrix spike and matrix spike duplicate of ELG65 which was
below the lower limit criteria.

Pesticides/PCBs

All matrix spike/matrix spike duplicate criteria are acceptable.

The Functional Guidelines do not provide action criteria for qualifying data based on
matrix spike/Matrix spike duplicate outliers alone.
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PREPARED FOR: U.S. EPA REGION V

PREPARED BY: David L. Shekoski/CH2M HILL

DATE: January 11, 1993

SUBJECT: Validation of Inorganic Data for Soil for the Carter-Lee Lumber Site
in Indianapolis, Indiana.

PROJECT: GLO65616.FO.SM

Included in this validation narrative are the analytical results for 20 soil samples submitted
to SVL Analytical, Inc. under the E.P.A. Contract Laboratory Program. The samples were
collected from the Carter-Lee Lumber site in Indianapolis, Indiana. Analysis was
performed under Case 19093.

This SDG contains the analytical results for samples MEKA01-29, MEKA31, MEKA33-
35, MEKA38, MEKA40-46, MEKA50, MEKA52-64.

Qualifiers

The analytical Data from the Carter-Lee Lumber site are reported with the following
qualifiers:

U Indicates that the compound is not present above the CRDL.

J Indicates that the result is an ESTIMATED VALUE. The reported
concentration is above the analytical detection limit but below the Contract
Required Detection Limit (CRDL) for the associated compound, OR
associated QA/QC parameters are outside the acceptable limits.

No qualifier means that the data are acceptable for all intended uses.

Holding Time

No criteria for holding time in soils has been established.

Blanks

For the contaminants present in blanks, the following rules were applied:
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If a compound is present in an associated blank but not in the sample, no
action is taken.

If a blank contaminant is present in a sample above the CRDL but is less
than 5 times the blank contaminant, the sample concentration reported by
the laboratory is considered ESTIMATED and flagged "J".

If a blank contaminant is present in a sample above the CRDL and greater
than 5 times the blank contaminant, the sample concentration reported by
the laboratory is retained without qualifiers.

Blanks- ICP

The preparation blank contained Potassium (494.5 ug/I). All positive results
<5 times the concentration found in the blank are considered ESTIMATED
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• The duplicate audit RPD for Calcium was outside the acceptable QC limit
(37.1%). This compound was detected in the following samples, therefore
all reported Calcium is considered ESTIMATED and flagged "J" due to
poor precision: MEKA01-20.

The GFAA duplicate audits were within the acceptable QC range with the following
exceptions:

• The duplicate audit RPD for Arsenic is outside the acceptable QC limits
(49.7%). Since all samples reported positive detections for Arsenic, ALL
Arsenic results arc considered ESTIMATED and flagged "J" due to poor
precision.

• The duplicate audit RPD for Lead is outside the acceptable QC limits
(44.5%). Since all GFAA samples reported positive detections for Lead,
ALL Lead results are considered ESTIMATED and flagged "J" due to
poor precision in the following samples: MEKA21, MEKA22, MEKA24,
MEKA25, MEKA26, MEKA28, MEKA29, MEKA33, MEKA34,
MEKA35, MEKA41, MEKA42, MEKA43.

Matrix Spike Recovery
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flagged "J" due to high bias in the following samples: MEKA01,
MEKA03-05, MEKA07-10, MEKA15-16, MEKA18-20.

All GFAA matrix spike recoveries are within the acceptable QC limits EXCEPT:

• Arsenic had a matrix spike recovery of 29.9%. All Arsenic results are
considered ESTIMATED and flagged "J" due to low bias.

• The matrix spike %R for Selenium (70.2%) is below the lower acceptable
limit (75-125%). All positive results are considered ESTIMATED and
flagged "J" due to low bias and interference in the following samples:
MEKA46, MEKA50, MEKA53, MEKA54, MEKA55, MEKA56,
MEKA57, MEKA58, MEKA59, MEKA60, MEKA61, MEKA62,
MEKA63, and MEKA64. Non-detects are flagged "UJ" due to possible
elevation of the detection limit in sample MEKA52.

• The matrix spike %R for Selenium (60.0%) is below the lower acceptable
limit (75-125%). All non-detects are flagged "UJ" due to possible elevation
of the detection limit in samples MEKA11, MEKA13, MEKA20.

GFAA Interference

Positive results for Selenium are considered ESTIMATED and flagged "J" in the
following samples due to interference: MEKA21, MEKA23, MEKA28, MEKA29,
MEKA31, MEKA33, MEKA35, MEKA38, MEKA42, MEKA43, MEKA44, MEKA45.

This compound is flagged "UJ" in the following samples due to interference: MEKA22,
MEKA24, MEKA25, MEKA26, MEKA27. MEKA34, MEKA40, MEKA41.

Positive results for Thallium are considered ESTIMATED and flagged "J" in the
following samples due to interference: MEKA31, MEKA33, MEKA34, MEKA35,
MEKA40, MEKA41, MEKA42, MEKA45.

This compound is flagged "UJ" in the following samples due to interference: MEKA21,
MEKA22, MEKA23, MEKA24, MEKA25, MEKA26, MEKA27, MEKA28, MEKA29,
MEKA38, MEKA43, MEKA44.

Arsenic results are flagged "UJ" in samples MEKA03-04 due to low bias and
interference.

Thallium results are flagged "UJ" in sample MEKA13 due to interference.
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PREPARED FOR: U.S. EPA REGION V

PREPARED BY: David L. Shekoski/CH2M HILL

DATE: January 11, 1993

SUBJECT: Validation of Inorganic Data for Groundwater for the Carter-Lee
Lumber Site in Indianapolis, Indiana

PROJECT: GLO65616.FO.SM

Included in this validation narrative are the analytical results for 15 water samples
submitted to SVL Analytical, Inc. under the E.P.A. Contract Laboratory Program. The
samples were collected from the Carter-Lee Lumber site in Indianapolis, Indiana. Analysis
was performed under Case 19093.

This SDG contains the analytical results for samples MEKA30, MEKA36-37, MEKA47-
49, MEKA51, MEKA65-66, MEKA68-69.

Qualifiers

The analytical Data from the Carter-Lee Lumber site are reported with the following
qualifiers:

U Indicates that the compound is not present above the CRDL.

J Indicates that the result is an ESTIMATED VALUE. The reported
concentration is above the analytical detection limit but below the Contract
Required Detection Limit (CRDL) for the associated compound, OR
associated QA/QC parameters are outside the acceptable limits.

No qualifier means that the data are acceptable for all intended uses.

Holding Time

All samples met the required holding time for inorganic water sample analysis.

Blanks

For the contaminants present in blanks, the following rules were applied:
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• If a compound is present in an associated blank but not in the sample, no
action is taken.

• If a blank contaminant is present in a sample above the CRDL but is less
than 5 times the blank contaminant, the sample concentration reported by
the laboratory is considered ESTIMATED and flagged "J".

• If a blank contaminant is present in a sample above the CRDL and greater
than 5 times the blank contaminant, the sample concentration reported by
the laboratory is retained without qualifiers.

With the application of these guidelines, the following results have been qualified:

Sample MEKA69 is a field (equipment) blank This sample contained Barium (1.5 ug/1),
Calcium (110 ug/1) and Magnesium (57.4 ug/1). No samples were affected due to the
application of the "5 times" rule.

Blanks - ICP

Aluminum was detected at 28.548 ug/1 in the preparation blank. All positive results in the
following samples are less than five times the concentration found in the blank, and are
considered ESTIMATED and flagged "J" due to contamination: MEKA37, MEKA48,
MEKA49, MEKA66, MEKA69.

Iron was detected at 6.975 ug/1 in the preparation blank. All positive results in the
following samples are less than five times the concentration found in the blank, and are
considered ESTIMATED and flagged "J" due to contamination: MEKA36, MEKA37,
MEKA47, MEKA47, MEKA65, MEKA66, MEKA69.

Sodium was detected at 77.479 ug/1 in the preparation blank. The positive result in the
following sample is less than five times die concentration found in die blank, and are
considered ESTIMATED and flagged "J" due to contamination: MEKA69.

Thallium was detected at 1.4 ug/1 in the continuing calibration blank. The positive results
in the following samples are less than five times the concentration found in die blank, and
are considered ESTIMATED and flagged "J" due to contamination: MEKA68,
MEKA69.

Blanks - GFAA
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Selenium was detected at 1.837 ug/1 in the preparation blank. All positive results in the
following samples are less than five times the concentration found in the blank, and are
considered ESTIMATED and flagged "J" due to contamination: MEKA30, MEKA36,
MEKA37, MEKA47, MEKA48, MEKA49, MEKA51, MEKA65, MEKA66, MEKA68.

ICP and GFAA Duplicate Audits

The duplicate audit acceptable QC range is:
• For sample concentrations greater than five times the CRDL, the RPD must

be between 80-120% for water, and 65-135% for soil
OR

• For sample concentrations less than five times the CRDL, the duplicate
concentration must be +/- the CRDL for water or two times the CRDL for
soil.

All ICP and GFAA duplicate audits were within the acceptable limits.

Matrix Spike Recovery

The acceptable QC range for matrix spike recovery is 75-125%.

All matrix spike recoveries are within the acceptable QC limits EXCEPT:

GFAA matrix spike recovery

Selenium had a matrix spike recovery of 73%. This compound is considered
ESTIMATED and flagged "J" due to low bias in the following samples: MEKA48,
MEKA51, MEKA66. This compound is flagged "UJ" in the following sample due to
possible elevated detection limit: MEKA61.

GFAA Interference

Positive results for Lead are considered ESTIMATED and flagged "J" in the following
samples due to interference: MEKA36, MEKA37, MEKA48, MEKA65, MEKA66. This
compound is flagged "UJ" in the following samples due to interference: MEKA47,
MEKA49, MEKA51, MEKA68.
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TO: U.S. EPA Region 5

FROM: Dan MacGregor/CH2M HILL

DATE: August 26, 1993

SUBJECT: Analytical Data Assessment for the June 1993 Sampling Event,
Carter-Lee Lumber, Indianapolis, Indiana

PROJECT: GLO65616.F2.SM

Introduction

The data and results from five monitoring well samples, one field blank sample, and two trip
blank samples were assessed to verify the correctness and completeness of the data validation
performed by Lockheed/ESAT. These samples were reviewed for volatile, semivolatile,
chlorinated pesticides and PCBs, and metals analysis. These samples were analyzed through the
federal Contract Laboratory Program (CLP) following their program specific analytical
procedures.

The data assessment was performed by comparing the analytical data and results with the data
quality limits described in U.S. EPA Laboratory Data Validation Functional Guidelines for
Evaluating Organic Analyses, 1988 revision, and the U.S. EPA. Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses. 1988 revision.

Volatile Organic Analyses

The volatile organic data, generally met the functional guideline control limits, with the exception
of several compounds having calibration outliers. Lockheed suggests that all compound results
associated with calibration outliers be qualified as estimated in quantity. But as a result of no
volatile compounds being detected at a concentration equal to or greater than their method
detection limit, the only compound result qualified was 2-butanone which had a relative response
(RSP) factor below control limits. 2-Butanone's reporting limit has been qualified as estimated
and flagged with "UJ."

An unidentified compound was found in the field samples and corresponding laboratory blank
and QA/QC samples. This peak eluted at a retention time close to that of chloromethane,
bromomethane, vinyl chloride, and chloroethane. To address the potential of compound
interference, the reporting limit for these four compounds has been qualified as estimated and
flagged with a "UJ."



Semivolatile Organic Analyses

The semivolatile organic data, generally met the functional guideline control limits, several
compounds exceeded calibration control limits. Lockheed suggests that all compound results
associated with calibration outliers be qualified as estimated in quantity. But as a result of no
semivolatile compounds being detected at a concentration equal to or greater than their method
detection limit, and all RSP factor being within control limits data qualification was deemed
unnecessary.

The validation of the semivolatile data was found to be thorough and complete. No validation
discrepancies were noted.

Chlorinated Pesticide/PCB Analyses

The pesticide/PCB data contained several problem areas. Lockheed's data validation comments
should be followed in all but two of the problem areas. The first was that several pesticides had
calibration relative percent differences (RPDs) greater than control limits. Lockheed
recommended the reporting limits for these compounds be qualified as estimated, but no
compounds were detected at a concentration equal to or greater than the method reporting limit,
so in this reviewers opinion data qualification was not required.

Secondly, the recoveries for the surrogate standard, decachlorobiphenyl were below control limits
for all field samples, on both columns. The other surrogate, tetrachloro-m-xylene, was recovered
with in control limits for all the field samples except MW-O4, where it was below control limits.
Lockheed suggested that all the reporting limits for these samples be qualified as estimated, but
since no pesticides or PCBs were detected at a concentration equal to or greater than the method
reporting limit the reporting limits for only MW-04 were qualified as estimated and flagged with
"UJ." ~

Inorgank Metals

The inorganics data contained several problem areas. Lockheed's data validation comments
should be followed in all but one of the problem areas. The continuing calibration and
preparation blanks contained low concentrations of beryllium. Lockheed recommended qualifying
the positive analytical results as estimated and flagging them with a "J." It is felt that a more
representative way of handling this is to raise the reporting limit for beryllium to the
concentration of blank contamination in each sample and qualifying the sample result as not
detected, flagged "U."

Conclusion

The organic and inorganic analytical result are acceptable as reported, with qualifiers as
previously discussed. Copies of the analytical results are attached.
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SUBJECT: Review of September 1993 Analytical Data
Carter-Lee Lumber

PROJECT: GLE65616.F2.SM

Introduction

Data review was performed on 9 water samples and 3 soil samples for Case Number
20848. Only summary forms and data reports were reviewed (no raw data). The EPA's
data validation case narratives were reviewed and verified by checking the summary
forms. Changes in data qualifiers were made in some instances. These changes and
comments are noted below.

Organics Review

Water Samples Sample holding times and instrument tuning specifications were within
limits for all analyses. The instrument calibrations met specified limits with the exception
of the SVOC calibration which contained some outliers. However, the compounds which
were out of range were not detected in any samples and no action was taken.

Method blanks showed no significant contamination problems. The SVOC method blank
detected two common phthalate compounds, diethyl phthalate and bis(2-ethylhexyl)
phthalate, at concentrations below their reporting limits (0.5 and 1 ug/L respectively).
These compounds were detected in some samples below the reporting limit and appear to
be the result of contamination. These compounds were qualified as non-detected. The
VOC field and trip blank detected methylene chloride (2 ug/L) and tetrachloroethene (1
ug/L) at low concentrations. These compounds were not detected in any samples so no
action was taken.

The SVOC MS/MSD showed low recoveries for 4-chloro-3-methylphenol, acenaphthene
and pyrene. These compounds were not detected in any samples. The data were qualified
as estimated, nondetect ("UJ").



The DCB surrogate standard recovery was below QC limits for all pesticide samples.
Therefore, all samples were qualified estimated ("J") for detects or estimated, nondetect
("L"J") for all compounds below the reporting limit.

Several pesticide compounds were reported at concentrations well below the reporting
limit for water samples. The sensitivity of the pesticide method may allow for the
reporting of false positives at low concentration levels (i.e. less than one-tenth of the
reporting limit). Inquiries were made regarding the EPA validation review process used to
confirm the laboratory reported data. The EPA Task Monitor (Pat Churilla) agreed to
check the raw data and chromatograms to verify whether the results can be reported with
a high degree of certainty. After examination of the data, the EPA Task Monitor's
opinion was that only the result for alpha-BHC in sample EKJ67 should be changed to
undetected ("U") because the value is likely the result of instrument noise. All other
pesticide results were considered valid.

Soil Samples Sample holding times and instrument tuning specifications were within
limits for all analyses. The instrument calibrations met specified limits with the exception
of some VOC and SVOC outliers. However, the compounds which were out of range
were not detected in any samples and no action was taken.

The VOC method blank detected acetone at a concentration of 2 ug/L. Acetone is a
common laboratory contaminant. Samples which showed concentrations for acetone less
than 10X the amount measured in the blank sample were qualified as blank-contaminated
CB"). The SVOC method blank detected bis(2-ethylnexyl) phthalate (a common
laboratory contaminant) as well as phenol, 1,4-dichlorobenzene, 1,2,4-trichlorobenzene, 4-
chloro-3-methylphenoL acenaphthene, and pyrene. These compounds were suspected to
be contamination from the matrix spike samples. Samples which showed concentrations
for these compounds less than 5X the amount measured in the blank sample were
qualified as blank-contaminated ("B"). The pesticide method blank detected alpha-BHC
and delta-BHC at low concentrations. Samples which showed concentrations for these
compounds less than 5X the amount measured in the blank sample were qualified as
blank-contaminated ("B").

The pesticide MS/MSD showed low recoveries for heptachlor and aldrin. These
compounds were qualified in all samples as estimated ("J") or estimated, nondetect ("UJ").

The DCB surrogate standard recovery was above QC limits for pesticide samples
CLBK03. CLBK03-FR and CLBK03-FR MS/MSD. Therefore, all samples were qualified
estimated ("J") for detects or estimated, nondetect ("UJ") for all compounds below the
reporting limit.

Inorganics Review

A limited review was performed given the contents of the data package provided. The
following were not included in the review: holding times, calibrations, serial dilution, and
LCS/ICS performance. The above were reviewed as documented by the EPA data
validation QC Exception Summary Report provided in the data packages.



It should be noted that the data validation performed by EPA did not include
documentation of FORM 1 data sheets with the qualifiers noted in the narrative. The data
sheets were marked-up accordingly in this review.

Water Samples This review concurs with the EPA data validation with the exception of
qualification of Cadmium (Cd) samples. The CCB contains Cd (3.2 ug/L). The Cd result
for CMW-5 was qualified as blank-contaminated ("B").

Beryllium was detected in two water samples at concentration levels approaching the
method reporting limits. While beryllium was not measured and reported in the
laboratory blanks associated with the samples, the source of beryllium contamination is
unknown. Because of the possibility of interferences being incorrectly identified as target
analytes by the atomic absorption methodology, positive identification of the beryllium
cannot be made. The reported concentrations are therefore estimated ("J").

Soil Samples Lead and arsenic were detected at relatively high levels in the soil
samples. Inquiries were made regarding the EPA validation review process used to
confirm the laboratory reported data. According to the EPA Task Monitor the raw data
was examined to verify the correct calculation of the sample results reported by the
laboratory. Digestion logs, instrument printouts, strip charts, etc. were compared to the
reported sample results.

The soil field duplicate analyses were reviewed for comparability. Poor field precision
was noted for arsenic, calcium, chromium, copper, iron, lead, magnesium, nickel and zinc.
While the EPA Region 5 SOP for validation of CLP inorganic data states field duplicates
are evaluated with the same acceptance criteria as the laboratory generated duplicates, it is
expected that soil duplicate results will have greater variance than water matrices due to
difficulties associated with collecting identical field samples. As required, the above
metals were qualified as estimated ("J") in the soil samples.

Conclusion

The data for organic and inorganic analyses were acceptable except as discussed above.
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Appendix C - 1

Statistical Analyses of Data for Chemicals of Potential Concern

Section 1. Soil

Section 2. Groundwater

Footnotes to tables:

Min - minimum detected value
Max - maximum detected value
Mean - mean of natural log (In) transformed values
Std Dev - standard deviation of In transformed values
Ln - Natural log
H Value - Based on one sided upper confidence level of 0.95
UCL 95% - 95% upper confidence limit in normal space value
Est. Mean - Estimation of the mean of the log normal distribution in normal space value

MKE/DP41 025.XLS OLE65616.RJ.RI



Table C-M

Eiposure Point Concentration

Carter-Lee Lumber

Media - Soil

Parameter

Heptachlor

PCBS (Arochlor 1254)

Total

Analyse*

27

27

Positive

Detections

4

3

Detection

Frequency

15%

11%

Log

Based

Mean

0 1 5

301

Minimum Mailmum Log Based

Detected

Value

090

1600

Detected Standard

Value Deviation

420 0.38

3500 0.21

H Value

1.8717

1.7513

Corr. Mean

Factor Estimation

2.2E-01 1.24

3.0E+00 20.71

UCL

(trans)

36E-01

3 1E+00

UCL

95% (a)

1.43

22.27

(b) ug/kg

(c) ug/kg

Footnotes:

a. EPA risk assessment guidance indicates that when estimating a reasonable maximum exposure (RME) the exposure point concentration should be set equal to

the upper 95th percenlile confidence limit (UCL 95%) of the arithmetic mean; however, if the UCL exceeds the maximum detected value,

then the exposure point concentration should he set to the maximum detected value.

b. 'l"he exposure point concentration Tor hcpUchlor is set equal to the UCL 95% because it is less than the maximum detected value of 4.2 ug/kg.

c. The exposure point concentration Tor Arochlor 1 254 is set equal to the UCL 95% because it is less than the maximum delected value of35 ug/kg.

M K K D P 4 I 001 XLS Cil .E656l6.RI Rl



Table C- 1-2

Eiposure Point Concentration

Media - Groundwater

Carter-Lee Lumber

Log Minimum Mailmum Log Based

Total Positive Detection Based Detected Delected Standard Corr. Mean UCL

Parameter Analyses Detections Frequency Mean Value Value (b) Deviation II Value Factor Estimation (trans)

Alpha BHC 17 2 12% -400 0.001 0.03 0.91 2.523 -3 6E+00 0.03 -3.0E+00

4,4-DDT 17 2 12% -3.23 0.004 0.05 0.71 2.258 -3.0E+00 0.05 -2.6E+00

UCL

95% (a)

0.05 (c) ug/L

0.08 (d) ug/L

Footnotes:

a. EPA risk assessment guidance indicates thai when estimating a reasonable maximum exposure (RME) the exposure point concentration should be set equal to

the upper 95th percenlile confidence limit (UCL 95%) of the arithmetic mean: however; if the UCL exceeds the maximum detected value,

then the exposure point concentration should be set to the maximum delected value,

b. The concentrations for positive onsile detections for both chemical parameters are less than 1/2 of the detection limit;

therefore the maximum detected value in this statistical table actually refer; to a 1/2 detection limit value,

c. The exposure point concentration for alpha BHC is set equal to the maximum detected value of 0 003 ug/L.

d. The exposure poinl concentration for 4,4-DDT is set equal to the maximum delected value of 0.012 ug/L.

MKE/DP4I 007 \LS (il.F.65616 Rl Rl



Appendix C - 2

Chemical Intake Estimation Methodology
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Chemical Intake Estimation Methodology

Intake variables were selected to estimate the RME and were derived from EPA guidance
documents except as described below. A typical adult body weight of 70 kg and a child
(< 6 years) body weight of 15 kg is assumed (EPA, 1991, Standard Default Exposure
Factors).

Averaging times are dependent on the assessed toxic effect. For carcinogenic health
effects, the total cumulative dose of the contaminant is prorated over an averaging time of
an entire life-span, which is assumed to be 70 years. For noncarcinogenic health effects,
the averaging time is equal to the exposure duration. Reflecting residential parameters
prescribed by EPA directive, the exposure duration for incidental ingestion of soil is
equal to 6 years for a residential child exposure. For residential receptors, the exposure
frequency used is 350 days per year. The exposure duration for an future occupational
adult is 25 years at an exposure frequency of 250 days per year.

The incidental soil ingestion rates are 0.2 gm/day for a residential child and 0.05 gm/day
for an occupational adult. The groundwater ingestion rates are 2 L/day for a residential
adult and 1 L/day for an occupational adult. Inhalation contaminants in airborne
particulates by an adult laborer is assessed based on an inhalation rate of 20 m3/workday
for an 8-hour workday. The inhalation rate used for the conservative evaluation of
exposures for a residential child is 20 m3/day, though estimates in the 5 to 10 m3/day
may be more accurate.

The 90th percentile of total body surface area is used as the total surface area for both
adult (20,900 cm2) and child (8,960 cm2) exposure calculations (U.S. EPA, January
1992, Dermal Exposure Assessment: Principles and Applications). Based on estimates
developed by McKone and Lay ton, it is assumed that soil contact-dermal exposure occurs
at the hands, arms, legs, neck, and head, with approximately 26 percent (adults and
trespassers) or 30 percent (children) of the total body surface area exposed (McKone and
Layton. Screening the Potential Risks). The percentage of the total body surface area
that is assumed to be submerged is 100 percent (15 min/day) for bathing/showering with
groundwater.

The soil to skin adherence factor for all receptors is 1 mg per square centimeter of
exposed skin. Soil contact-dermal absorption values (i.e., absorption efficiency factor)
for most organic chemicals range from 10 to 25 percent of the soil concentration in
dermal contact with the receptor. (Ryan, E. A. et al., Assessing Risk from Dermal
Exposure). Because of the moderate to high volatility of the compounds assessed the
lower end of the range (10 percent) was used in the exposure assessment if a chemical
specific value could not be found in the literature.

The permeation rates of organic contaminants in aqueous solution are chemical-specific
and are calculated based on EPA dermal exposure guidance cited above.

C2-1



The paniculate emission factor were calculated using standard default parameter values
listed in RAGS Part B since site specific values were not available.

The specific methodology used to estimate the contaminant intake for the exposure
pathways selected for this quantitative assessment is presented as equations which are
described below:

A. Groundwater Ingestion

I = (CW * IR - EF * ED)/(BW * AT)

Where:

I = chemical intake (mg/kg body weight-day)
CW = chemical concentration in water (mg/L)
IR = ingestion rate (L/dy)
EF = exposure frequency (dys/yr)
ED = exposure duration (yrs)
BW = body weight (kg)
AT = averaging time (dys)

B. Incidental Soil Ingestion

I = (CS • IR * EF * ED " CF)/(BW * AT)

Where:

I = chemical intake (mg/kg body weight-day)
CS = chemical concentration in soil (jig/kg soil)
IR = ingestion rate (gm/dy)
EF = exposure frequency (dy/yr)
ED = exposure duration (yr)
CF = conversion factor (1E-6)
BW = body weight (kg)
AT = averaging time (dys)

C. Dermal Absorption of Contaminants Sorbed to Soils

I = (CS " SA • AF - ABF " EF • ED * CF)/(BW * AT)

Where:

I = chemical intake (mg/kg body weight-day)
CS = chemical concentration in soil (/tg/kg dry wt)
SA = surface area exposed (cnr/event)
AF = adherence factor (g/cm2)

C2-2



ABS
EF
ED
BW
AT
C

absorption efficiency factor (%)
exposure frequency (events/yr)
exposure duration (yrs)
body weight (kg)
averaging time (dys)
conversion factor (IE-8)

D. Dermal Absorption of Contaminants in Water

I = (CW * SA * S * PC * ET * EF * ED * CF)/(BW * AT)

Where:

I = chemical intake (mg/kg body weight-day)
SA = total body surface area (cm2)
S = percent surface area submerged (%)
PC = dermal permeability constant (cm/hr)
ET = exposure time (hr/dy)
EF = exposure frequency (dys/yr)
ED = exposure duration (yrs)
CF = volumetric conversion factor (1 L/1,000 cm3)
BW = body weight (kg)
AT = averaging time (dys)

E. Inhalation of Contaminants Sorbed to Airborne Soils

I = (C * IR * ABF * EF * ED * 1/PEF)/(BW * AT)

Where:

I
C
IR
ABS
EF
ED
BW
AT
PEF

chemical intake (mg/kg body weight-day)
chemical concentration in soil (mg/kg dry wt)
inhalation rate (m3/dy)
absorption efficiency factor (assumed 100%)
exposure frequency (events/yr)
exposure duration (yrs)
body weight (kg)
averaging time (dys)
paniculate emission factor (4.63 x 109 m3/kg)

MKE10013CB9.WP5
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Table C-2-1

Eiposure Variables

Parameter
Value Used to Determine

Reasonable Maximum Eiposure

General Conditions
Body Weight

Adult
Child < 6 vr.

70 kg
15 kg

Ingestion of Soil
Ingestion Rate

Adult Occupational - Future
Child<6yr -Residential

Exposure Frequency (EF)
Adult Occupational - Future
Child<6yr -Residential

Exposure Duration (ED)
Adult Occupational - Future
Child<6yr -Residential

Averaging Time
Noncancer Risk - Adult
Noncancer Risk - Child < 6 yr
Cancer Risk - All Receptors

0.05 g/day
0.2 g/day

250 events/yr
350 events/yr

25 yr
6 yr

25 yr
6 yr

70 vr
Inhalation of Soil Particulates

Inhalation Rate
Adult Occupational - Future
Child < 6 yr - Residential

Exposure Frequency (EF)
Adult Occupational - Future
Child<6yr -Residential

Exposure Duration (ED)
Adult Occupational - Future
Chi ld<6yr -Residential

Averaging Time
Noncancer Risk - Adult
Noncancer Risk - Child < 6 yr
Cancer Risk - All Receptors

20 cu. meters/day
20 cu. meters/day

250 events/yr
350 events/yr

25 yr
6 yr

25 yr
6 yr

70 yr
Dermal Absorption of Chemicals in Soil

Total body surface area (90th percentile)
Adult
Child < 6 yr

Exposed body surface area
Adult (26% of total)
Child < 6 yr (30% of total)

Soil to skin adherence factor
All receptors

Dermal Absorption Factor
Organics
Inorganics

Exposure Frequency (EF)
Adult Occupational - Future
Child < 6 yr - Residential

Exposure Duration (ED)
Adult Occupational - Future
Child<6yr -Residential

Averaging Time
Noncancer Risk - Adult
Noncancer Risk - Child < 6 yr
Cancer Risk - All Receptors

20900 cm2
8960 cm2

5434 cm2
2688 cm2

1 mg/cm2

10% (or chemical specific)
N/A

250 events/yr
350 events/yr

25 yr
6 yr

25 yr
6 yr

70 yr

MKE/DP41 002.XLS 1 of 2 GLE65616.RI.RJ



Table C-2-1

Exposure Variables

Parameter
Value Used to Determine

Reasonable Maximum Exposure

logestio* of Chemicals in Drinking Water (Groundwater)
Lngesuon Rate

Adult Occupational - Future
Adult - Residential

Exposure Frequency (EF~)
Adult Occupational - Future
Adult - Residential

Exposure Duration (ED)
Adult Occupational - Future
Adult - Residential

Averaging Time
Noncancer Risk - Adult Occupational
Noncancer • Adult Residential
Cancer Risk - Adult Occupational/Residential

1 I/day
2 I/day

250 events/yr
350 events/yr

25 yr
30 yr

25 >T
30 >T
70 vr

Dermal AbsorptkM of Chemicals ia Groundwater
Total body surface area (90th percentile)

Adult - Future occupational and residential
Exposed body surface area (area submerged)

.Adult - Future occupational and residential
(1005; submerged)

Dermal Permeability Constant
Organics
Inorganics

Exposure Time
Adult - Future occupational and residential

Exposure Frequency (EF)
Adult Occupational - Future
Adult - Residential

Exposure Duration (ED)
Adult Occupational • Future
Adult - Residential

Averaging Time
Noncancer Risk - Adult Occupational
Noncancer - Adult Residential
Cancer Risk - Adult Occupational/Residential

20900 cm2

20900 cm2

Chemical Specific
N/A

025 hr/d

250 evems/yT
350 events/Yr

25 >T
30 >T

25 yr
30 >T
70 VT
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Health Risk Estimation Methodology
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Carcinogenic Risk Estimation

For carcinogens, risks are estimated as the incremental probability of an individual
developing cancer over a lifetime as a result of exposure to a potential carcinogen. The
cancer potency factor or slope factor (SF) converts estimated daily chemical intakes
averaged over a lifetime of exposure directly to incremental risk.

To estimate risks from exposure to carcinogens, the following data is needed:

• Chronic daily intake of the chemical
• Carcinogenic potency factor

Estimating Cancer Risks Caused by Exposure to a Single Carcinogen

Where the risks are low (risk < 10~3), it can generally be assumed that the dose-response
relationship will be in the linear low-dose portion of the multistage model dose-response
curve. Under this assumption, the slope factor is a constant and risk is related directly to
intake. This can be described by:

Risk = SF x CDI

Where:

Risk = Excess lifetime cancer risk as a unitless probability
SF = Slope factor or cancer potency factor (mg/kg/dy)"'
CDI = Chronic daily intake averaged over a lifetime (mg/kg/dy)

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 synergistic or antagonistic effects that
carcinogenic risks are additive. This approach is based on Guidelines for Health Risk
Assessment of Chemical Mixtures (U.S. EPA I986b) and Guidelines for Cancer Risk
Assessment (U.S. EPA 1986c).

For estimating cancer risks from exposure to multiple carcinogens from a single exposure
route, the following equation is used:

N
RiskT = £ Risk,

i = 1

C3-1



Where:
RiskT = Total cancer risk from route of exposure
Riskj = Cancer risk for the 1th chemical
N = Number of chemicals

Noncarcinogenic Risk Estimation

Comparison of Intake to Reference Dose

The potential for noncancer health effects from exposure to a contaminant is evaluated by
comparing an exposure level over a specified time period with a reference dose (RfD) for
a similar time period. The reference dose is an estimate of a daily exposure to the
human population that is likely to be without an appreciable risk of deleterious effects
during a lifetime. This ratio of exposure to toxicity is called a hazard quotient and is
described as:

HQ = E •=- RfD

Where:

HQ = Noncancer hazard quotient
E = Exposure level (or intake in mg/kg/dy)
RfD = Reference dose (mg/kg/dy)

This comparison can be interpreted as follows:

HQ > 1 Potential for health effects
HQ < 1 Health effects not anticipated

Hazard Index Approach

Exposure situations may involve the 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 Guidelines for Health Risk
Assessment of Chemical Mixtures (U.S. EPA 1986b), assumes dose additivity and sums
the hazard quotients of the individual chemicals. This sum is called the hazard index
(HI):

HI = E,/RfD, + E2/RfD2+ . . . E/RfD;

Where:

HI = Hazard index
E = Daily intake of the 1th chemical (mg/kg/dy)

= Reference dose of the 1th chemical (mg/kg/dy)

C3-2



When the hazard index exceeds 1. it indicates unacceptable exposure levels and potential
health effects. If any single chemical's estimated daily intake is higher than its reference
dose, the hazard index will be greater than 1.0. For multiple chemical exposures, the
hazard index can exceed 1 even if no single chemical exposure 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 1, the chemicals in the mixture are segregated by critical
effect or target organ and separated indexes are derived for each effect or target organ.
If any of these separate indexes exceed 1, 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.

MKE10013CBC WP5
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Appendix C - 4

Health Risk Estimation Tables

Section Table
1 Surface Soil C-4-1 Future Residential Ingestion and Inhalation
2 Surface Soil C-4-2 Future Residential Dermal Absorption

3 Surface Soil C-4-3 Future Occupational Ingestion and Inhalation
4 Surface Soil C-4-4 Future Occupatio Dermal Absorption

5 Groundwater C-4-5 Future Residential Ingestion
6 Groundwater C-4-6 Future Residential Dermal Absorption

7 Groundwater C-4-7 Future Occupational Ingestion
8 Groundwater C-4-8 Future Occupational Dermal Absorption

MKE/DP41 025.XLS GLE65616.RI.R1



Appendix C - 4

Section 1

Soil / Future ResidentiaJ / Ingestioo A Inbalaboa
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Table C-4-1

Carter-Lea Lumber

Media - Soil

Land Use: Residential - Future Use

Exposure Routes: Ingestion and Inhalation of Particulates

Chemical

Heptachlor

PCB« (Arochlor 1 254)

Exposure
Point

Concentration
In Soil
(mg/kgl

1.43E 03

2.23E02

Cancer
Risk

7. IE 09

1.9E-07

Noncancer

Haiard
Quotient

3.7E-OS

Oral

Slope

Factor

(mg/kg/
day)

4.5

7.7

Inhalation
Slope

Factor

1 mg/kg/
day)

4.5

7.7

Oral

RfD

(mg/kg/
day)

0.0005

Inhalation

RfD

1 mg/kg/
day)

0.0005

Cumulative Risk/Hazard

Exposure Assumptions:

Exposure Setting

Receptor

Body Weight (kg)

Averaging Time - Cancer risk lyr)

Averaging Time - Noncancer risk (yr)

Exposure Frequency (d/yr|

Exposure Duration lyrl

Soil Ingestion Rate Img/day)

Inhalation Rate Im3/day)

Paniculate Emission Factor Im3/kgl

2.0E-07

Future Residential

Child

15

70

6

350

6

2OO

20

5E+09

3.7E-OS

a. Sources ol Toxicity Values:

IRIS - Integrated Risk Information System. U.S. EPA

HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. US EPA.
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Section 2

Soil / Future Residential / Dermal Absorption
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Table C-4-2
Carter- Lee Lumber

Media - Soil

Land UK: Residential - Future DM
Eiposure Route: Dermal Absorption

Chemical

Heptachlor

PCBs (Arochlor 1254)

Eiposure

Point

Concentration

In Soil

(me/kj)

1 43E-03

2.23E-02

Cancer

Risk

SE-08

8E-07

Noncancer

Hazard

Quotient

5E-05

Oral

Slope

Factor

(me/In/

day)

4 5

7.7

Oral

RO>

(me/kj/

day)

00005

Oral

Absorption

EMclency

(•/.)

100

too

Adjusted

Oral Slope

Factor

(mB/kg/

day)

4.5

7.7

Adjusted

Oral

RID

(mc/kc/

day)

0.0005

Dermal

Absorption

Efficiency

(•/.)

10

6

(Cancer

Effect!)

Absorbed

Dose

(me/kg/day)

I.06E-08

9.88E-08

(Noncancer

Effects)

Absorbed

Dose

(me/kt/day)

2.46E-08

Cumulative Risk/Hazard 8E-07 5E-05

Eiposure Assumptions:

Exposure Selling Future Residential

Receptor Child

Body weight (kg) 15

Surface area (cm2) 8960

Percent exposed (••) 30

Soil to skin adherence factor (mg/cni2) I

Days per week exposed 7

Weeks per year exposed 50

Exposure frequency (days/yr) 350

Exposure duration (yrs) 30

Years in lifetime 70

Noncancer Averaging Time (days) 10950

a. Sources of Toxicity Values:

IRIS • Integrated Risk Information System. U.S. EPA .

HEAST - Health Effects Assessment Summary Tables - Quarterly Summary US EPA.
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Section 3

Soil / Future Occupation*] / Ingestioo & Inhalation
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Table C-4-3

Carter-Lee Lumber

Media - Soil

Land Use: Occupational/Industrial - Future Use

Exposure Routes: Ingestion and Inhalation of Particulates

Chemical
Heptachlor
PCBs (Arochlor 1254)

Exposure
Point

Concentration
in Soil

(mg/kg)

I.43E-03
2.23E-02

Cancer
Risk

1.IE-09
3.0E-08

Noncancer
Hazard

Quotient
1.4E-06

Oral
Slope
Factor
(mg/kg/

day)
4.5
7.7

Inhalation
Slope
Factor
(mg/kg/

day)
4.5
7.7

Oral
RID

(mg/kg/
day)

0.0005

Inhalation
RID

(mg/kg/
day)

0.0005

Cumulative Risk/Hazard

Exposure Assumptions:

Exposure Setting

Receptor

Body Weight (kg)

Averaging Time - Cancer risk (yr)

Averaging Time - Noncancer risk (yr)

Exposure Frequency (d/yr)

Exposure Duration (yr)

Soil Ingestion Rate (mg/day)

Inhalation Rate (m3/day)

Particulate Emission Factor (m3/kg)

3.1E-08 1.4E-06

Future Occupations

Adult

70

70

25

250

25

50

20

5E+09

a. Sources of Toxicity Values:

IRIS - Integrated Risk Information System. U.S. EPA .

HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. U.S. EPA.
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Soil / Future Occupationil / Dermal Absorption
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Table C-4-4

Carter-Lee Lumber

Media - Soil

Land Use: Occupational/Industrial - Future Use

Exposure Route: Dermal Absorption

Chemical

Heptachlor

PCBs (Arochlor 1254)

Exposure

Point

Concentration

in Soil

(mg/kg)

I.43E-03

2.23E-02

Cancer

Risk

IE-08

2E-07

INoncancer

Hazard

Quotient

2E-05

Oral

Slope

Factor

(mg/kg/

day)

4.5

7.7

Oral

RID

(mg/kg/

day)

0.0005

Oral

Absorption

Efficiency

(%)

100

100

Adjusted

Oral Slope

Factor

(mg/kg/

day)

4.5

7.7

Adjusted

Oral

RfD

(mg/kg/

day)

0.0005

Dermal

Absorption

Efficiency

(%)

10

6

(Cancer

Effects)

Absorbed

Dose

(mg/kg/day)

2.72E-09

2.55E-08

(Noncancer

Effects)

Absorbed

Dose

(mg/kg/day)

7.60E-09

Cumulative Risk/Hazard 2E-07 2E-05

Exposure Assumptions:

Exposure Setting ture Occupational

Receptor Adult

Body weight (kg) 70

Surface area (cm2) 20900

Percent exposed (%) 26

Soil to skin adherence factor (mg/cm2) I

Days per week exposed 5

Weeks per year exposed 50

Exposure frequency (days/yr) 250

Exposure duration (yrs) 25

Years in lifetime 70

Noncancer Averaging Time (days) 9125

a. Sources of Toxicity Values:

IRIS - Integrated Risk Information System. U.S. EPA.

HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. U.S. EPA.
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Sections

GroQodwater / Future Residential / Ingestion
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Table C-4-5

Carter-Lee Lumber

Groundwaler

Land Use: Residential Child thru Adult - FUTURE USE

Exposure Route: Ingestion

Chemical

Alpha BHC

4,4'-DDT

Eiposure

Point

Concentration

in Groundwater
<mg/L)

300E-06

I.20E-05

Cancer

Risk

2.2E-07

48E-08

Non-cancer

Hazard

Quotient

0.0007

Oral

Slope

Factor

(mg/kg/

day)

6.3

0.34

Oral

RfD

(mg/kg/

day)

0.0005

Cumulative Risk/Hazard

EXPOSURE ASSUMPTIONS

Exposure Selling

Receptor
Body Weight (kg) - Adult

Body Weight (kg) - Child

Averaging Time - Cancer risk (yr)

Averaging Time - Noncancer risk (yr)

Exposure Frequency (d/yr)

Exposure Duration (yr) - Total

Exposure Duration (yr) - Child

Exposure Duration (yr) - Adult

Daily Water Digestion Rate (I/day) - Child

Daily Water Ingeslion Rale (I/day) - Adult

2.7E-07

Future Residential

Child thru Adult
70

15

70

30

350

30

6
24
I
2

0.0007

a. Sources of Toxicity Values:

IRIS - Integrated Risk Information System. U.S. EPA

HEAST - Health Effects Assessment Summary Tables - Quarterly Summary USEPA
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Section 6

Groundwaler / Future Residential / Dermal Absorption
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Table ( -4-6
Carter-Lee Lumber

Groundwater

Land Use: Residential Child thru Adult - FUTURE USE
Exposure Route: Dermal Absorption

Chemical

Alpha BHC

4,4'-DDT

Eiposure

Point

Concentration

in Groundwater

(mg/L)

3.00E-06

1 20E-05

Cancer

Risk

9E-12

4E-1I

Non-cancer

Hazard

Quotient

6E-07

Oral

Slope

Factor

(mg/kg/

day)

6.3E+00

0.34

Oral

RfD

(mg/kg/

day)

0.0005

Oral

Absorption

Efficiency

1

1

Adjusted

Oral Slope

Factor

(mg/kg/

day)

6.3

0.34

Adjusted

Oral

Rit)

(mg/kg/

day)

0.0005

Permeability

Constant

(cm/hr)

0.016

0.330

Lifetime

Average

Media Intake

(mg/kg/day)

4.92E-04

I.02E-02

Lifetime

Aveiage

Chemical Intake

(mg/kg/day)

IE-12

IE-10

Daily Intake

(Dl)

(mg/kg/day)

3E-I2

3E-IO

Water

Intake

I/kg/day

IE-03

2E-02

Cumulative Risk/Hazard 5E-II 6E-07

EXPOSURE ASSUMPTIONS

Exposure Setting

Receptor

Body weight (kg) - adult

Body weight (kg) - child

Surface area (cm2)

Surface area (cm2)

Percent submerged

Time in water (hrs/day)

Number of days per week

Number of weeks per year

Exposure frequency (days/yr)

Exposure Duration - total

Exposure Duration - child

Exposure Duration - adult

Years in lifetime

Noncancer Averaging Time (days)

Future Residential

Child thru Adult

70

15

20900

8960

100

0.25

7

50

350

30

6

24

70

10950

a. Sources of Toxicity Values:

IRIS - Integrated Risk Information System. US EPA

HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. USEPA
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Groundwater / Future Occupational / Ingestion
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Table C-4-7
Carter-Lee Lumber

Media - Groundwater

Land Use: Occupational/Industrial - Future Use

Exposure Route: fngestion

Chemical

Alpha BHC
4,4'-DDT

Exposure
Point

Concentration
In Groundwater

(mg/L)

3.00E-06
I.20E-05

Cancer
Risk

6.6E-08
I.4E-08

Noncancer
Hazard

Quotient

0.0002

Oral
Slope
Factor
(mg/kg/

day)

6.3
0.34

Oral
RfD

(me/kg/
day)

0.0005

Cumulative Risk/Hazard 8.0E-08 0.0002

Exposure Assumptions:
Exposure Setting
Receptor
Body Weigh! (kg)

Averaging Time - Cancer risk (yr)
Averaging Time - Noncancer risk (yr)
Exposure Frequency (d/yr)
Exposure Duration (yr)
Daily Water Ingestion Rale (I day)

Future Occupational
Adult

70

70
25

250
25

1

a. Sources of Toxicity Values:
IRIS - Integrated Risk Information System. U.S. EPA.
HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. U.S. EPA.
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Table C-4-8
Carter-Lee Lumber

Media - Groundwater

Land Use: Occupational/Industrial - Future Use
Eiposure Route: Dermal Absorption

Chemical

Alpha BMC

4,4'-DDT

Eiposure

Point

Concentration

In Groundwater

(mg/L)

3.00E-06

1.20E-05

Cancer

Risk

6E-12

2E-11

Noncancer

Hazard

Quotient

4E-07

Oral

Slope

Factor

(mg/kg/

day)

6.3E+00

0.34

Oral

RfD

(mg/kg/

day)

0.0005

Oral

Absorption

Efficiency

1

1

Adjusted

Oral Slope

Factor

(mg/kg/

day)

6J

0.34

Adjusted

Oral

RID

(mg/kg/

day)

0.0005

Permeability

Constant

(cm/hr)

0.016

0.330

Lifetime

Average

Media Intake

(mg/kg/day)

2.93 E-04

6.04E-03

Lifetime

Average

Chemical Intake

(mg/kg/day)

9E-13

7E-I1

Dally Intake

(DI)

(nig/kg/day)

2E 12
2E-10

Water

Intake

I/kg/day

8E-04

2E-02

Cumulative Risk/Hazard 3E-11 4E07

Exposure Assumptions:

Exposure Setting

Receptor

Body weight (kg)

Surface area (cm2)

Percent submerged

Time in water (hrs/day)

Number of days per week

Number of weeks per year

Exposure frequency (days/yr)

Number of years exposed

Years in lifetime

Noncancer Averaging Time (

uture Occupational

Adult

70
20900

100

0.25

5

50

250

25

70

9125

a. Sources of Toxicity Values:

IRIS - Integrated Risk Information System. U.S. EPA.

HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. U.S. EPA.
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United States Environmental Protection Agency
Contract Laboratory Program Sample Management Office
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8. Other

(Spedty)

CLP
Sample

Numbers
(from

labels)

A
Enter

*from
Box?

B
Cone.
Low
Med
High

c
Sample
Type:

Comp./
Grab

D
Preser-
vative
from
Box 6

HAS Analysis

VOA BNA Pest/
PCB

High
onl

AR
TOX

Jy_
O/

Regional Specific
Tracking Number
or Tag Numbers

G
Station

Location
Number

H
Mo/Day/

Year/Time
Sample

Collection

1
Sampler
Initials

j
Corresp.

CLP Inorg.
Samp. No.

K
Enter Appropriate Qualifier
for Designated Field QC

B- Blank S-Spfka
0 - Duplicate

PE - Perform. Eval.
— . Not a QC Sample

N 5-0T7&03
u G X - en*

fifcfe ft
L rV X. Ci.flESH-/ !L0:

T /v
u /v XT 10

5 L fit*

8 /v _£. ,T-gT7fc H/Q3/72 MB

EL-GK) /V ll'.lo
Shipment for Case
complete? ( Y/N)

Page 1 of J% Sample used for a spike and/or duplicate Additional Sampler Signatures Chain of Custody.Seal Number

CHAIN OF CUSTODY RECORD
Relinquished by: (Signature)

Relinquished by: (Signature)

Relinquished by: (Signature)

Date / Time

Date/

Date

''Time

Time

Received by: (Signature)

// //^'/^
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Page 1 of. Sample used for a spike and/or duplicate Additional Sampler Signatures Chain of Custody Seal Number

JS V5V
CHAIN OF CUSTODY RECORD

Relinquished by: (Signature)

7/ls^r^fc^
Relinquished by: (Signature)

Relinquished by: (Signature)

Date /Time

II/&M i^-0o
' Date;

Date/

Time

Time

Received by: (Signature)

Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form 9110-2 (R»v. 5-91) Replace* EPA Form (2075-7), prevlout edition which may be uied
DISTRIBUTION:
Blue - Region Copy Pink • SMO Copy While - Lab Copy lor Return to Region Yellow - Lab

Relinquished by: (Signature)

Relinquished by: (Signature)

Date r"nme

Date / Time

Date/

Remarks Is custody

Time

Received by: (Signature)

Received by: (Signature)

seal intact? Y/N/none

Split Samples r— j Accepted (Signature)

[~~1 Declined



5 l'

5 VH

5 1V<)

51.0

Si./

Un.lort SlBlBI I nvironmenMl ProlKlloo Agency
Contmcl I aboraluiy I'rogum Sumpln M«n«g»m»n| ORic»

POItoillia Aleundrla, VA 77313
701'.5/7400 MSr,5/7«00

r'rojoct Code Account ('.ode

Regional Information

Non-Superfund Program

Sit* Nam*

City, State

CLP
Sample

Numbers
(Irom
labels)

E.LG 55"

6.LG 50 5
5
S

Shipment lor Case
complete? (Y/N)

A
Enter

Irom
Box 7

y
B

Cone
Low
Med
High

Ilt* Spill ID

L

L

U

L-
L
L

Hagion No

5
Sampler (Nan*)

Sampling Co

Sampler SlgnatuM

d* — - ' —
3. Type of Activity

SF
PRfl
ST
FED

RIFS

PA
SSI
LSI

RA
O&M
NPLDl

REM
OIL
UST

Organic Traffic Report
& Chain of Custody Record

(For Organic CLP Analysis)
4 Data Shipped Carrier

AJrblll Number

5. Ship To
SOU.
noo 50. z re

Snmplo
Type

Comp/
Grab

G
(3

(3

G
6
6
(5

Page 1 of J

uished by: (Siaoature)

jî lK
Relinquished by: (Signature)

Relinquished by: (Signature)

Preser
vatlve
Irom
Box 6

N
N

N
A/
N
A/

/v

RAS Analyst!

VOA

X
x
x

BNA

x
x
V
X
x

Pett/
PCB

X

X
X

High
only

AR57
TOX

Regional Specific
Tracking Number
or Teg Numbers

5-077 -3

.5"-077010-3,0

.Sample used lor i
ff-& 53 - *»

5'
id/or dui

Q
Station

Location
Number

FR-I

CC

-/
Additional Sampler Signatures

SASNo

6. I ' tono t -
vativ*
(C«f»^ /n

Column D)

1.HCI
2 HNO3
3. NaMSO4
4. H?SO4
5. OUier

(Spealy)
6. Ice only
N. Not

preserved

No

Sample
Diiscrlption
Itlntvr
m Column A)

1 Suilace Wnlor
2 Ground Water
3 Laachate
4 Rinsate
5. Sod/Sediment
6. OH (High only)
7. Wad* (High only)
8. Other

(Specify)

Enter Appoprlate Qualifier
lor Designated Field QC

S . S0I»

CHAIN OF CUSTODY RECORD
Dale /Time

ate / Time

Date / Time

Received by: (Signature)

Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form S110-2 (fl*v. 5-91) R»pl«c«t EPA Form (2075-7), pr«vlou» edition which may b« used

Relinquished by: (Signature)

Relinquished by: (Signature)

Date / Time

Date / Time

Date / Time

Received by: (Signature)

Received by: (Signature)

Remarks Is custody seaflntact? Y/N/none

Split Samples [^[Accepted (Signature)



Organic Traffic Report
& Chain of Custody Record

(For Organic CLP Analysis)

SAS No.
(II applicable)

United States Environmental Protection Agency
Contract Laboratory Program Sample Management Office

PO Box 818 Alexandria, VA 22313
703-557-2490 FTS 557-2490

Sampling Co.

HILL
4. Date Shipped1. Project Code 7. Sample

Description
(Enter
in Column A)

6. Preser-
vative
(Enter in

Column D)Regional Information Sampler (Name) -

1. Surface Water
2. Ground Water
3. Leachate
4. Rinsate
5. Soil/Sediment
6. Oil (High only)
7. Waste (High only)
8. Other '

(Specify)

1.HCI
2. HNO3
3. NaHSO4

4. H?SO4
5. Other

Sampler Signature

E

Non-Superfund Program

3. Type of Activity "«n«««i
'

REMA
REM
OIL
LIST

6. Ice only
N. Not

preserved

:- -F '

Regional Specific
Tracking Number
or Tag Numbers

B
Cone.
Low
Med
High

C
Sample
Type:

Comp./
Grab

D
Preser-
vative
from
Box 6

H
Mo/Day/

Year/Time
Sample

Collection

J
Corresp.

CLP Inorg
Samp. No

G
Station

Location
Number

CLP
Sample

Numbers
(from

labels)

Enter Appropriate Qualifier
for Designated Field QC

B- Blank S-Spike
0 - Duplicate

PE - Perform. Eval.
— -NotaOCSampte

Additional Sampler Signatures Chain of Custody Seal NumberShipment for Case Sample used for a spike and/oT>duplicate
complete? ( V/N)

CHAIN OF CUSTODY RECORD
Relinquished by: (Signature)

/Zt^/^fc^j
Relinquished by: (Signature)

•*

Relinquished by: (Signature)

Date /Time

li/rtfdWco
Date/

Date

Time

Time

I •

Received by: (Signature)

Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form 9110-2 (R»v. 5-91) Replace* EPA Form (2075-7), previous edition which may be used
DISTRIBUTION:
Blu* - Region Copy Pink - SMO Copy White - Lab Copy lor Return to Region Yellow - L»b

Relinquished by: (Signature)

Relinquished by: (Signature)

Date 'Time

Date/

Date/

Time

Time

Received by: (Signature)

Received by: (Signature)

Remarks Is custody seal intact? Y/N/none

Split Samples [^Accepted (Signature)

[~| Declined

Deuco«!c POP innmoNAi STANDARD INSTRUCTIONS r\ « o 4 4 r



1 Project Code

United Stetei F nvironmentml Protection Agency
Contteci I etoraiory l'«og'am Sample Manegement Office

CO ftoi 6K Alexandria. VA 77313

Account Cod*

toglonal Information

Non-Superfund Program

Site Name

City. State Site Spill ID

? Hogion No Sampling Co

Sampler (Name)

ler Signature-Sampler Sign

3. Type ot Activity
l~ P*

SF
PRP
ST
FED

PA
SSI
LSI

Rwradial

RIFS
RD
RA
O&M
NPLDl

REM
OIL
UST

Organic Traffic Report
& Chain of Custody Record

(For Organic CLP Anafyils)
4. Date Shipped Carrier

Airbill Number

OF
SUT76C

C?K

CLP
Sample

Numbers
(from

labels)

6LC7?/

A
Enter

*from
Box 7

a
a

Shipment for Case

B
Cone
Low
Med
High

L
L

U
L.

Snmplo
Type

Comp/
Grab

<7

6
G
G

D
Prefer
vative
from
Box 6

2
-t.

RAS Analysis

VOA

X

X

X

BNA

y
X

X

Page 1 of.
complete? (Y/h

*«

Relinquished by: (Signature)

Pest/
PCB

X
y
X

High-
only

ARO/
TOX

ATTN:fl)l'55/

Regional Specific
Tracking Number
or Tag Numbers

a
Station

Location
Number

SAS No.

151 8 1
6 Pry»»r.

vnllve

Cofumri OJ

t, MCI
2 MNO3
3 NaMSO4

4. HpSO*
5. Other

6. Ice only
N. Not

preserved

H
Mo/Day/

Year/Time
Sample

Collection

I
Sampler
Initials

Cample used for a spike and/or duplicate
T*L rf^'O

Additional Sampler Signatures

J
Corresp

CLP Inorg.
Samp. No.

'.859 NO

11093
7 Sample

Descript ion

in Column A)

1 . Surface Wotor
2 Ground Watar
3 Laachale
4. Rlnsate
5. Soil/Sediment
6. OH (High only)
7. Watt* (High only)
8. Othar

(Specify)

Inter Appropriate Qunlidar
lor Designated Fluid OC

B • Hun* B • tip**
0 - (XplkxM

Pf . l'«rt«(n |!v«
— . Not * OC Samp*

Chain ol Custody Saal Number

35-9-0 / 358?
CHAIN OF CUSTODY RECORD

Relinquished by: (Signature)

Relinquished by: (Signature)

Date/Time

ate/Time

Date / Time

Received by: (Signature)

Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form 8110-2 (Riv. 5-91) Replace* EPA Form (2078-7). pnvlous «dlT n which may be uaed

DISTRIBUTION' V

Relinquished by: (Signature)

Relinquished by: (Signature)

Date / Time

Date / Time

Date / Time

Received by: (Signature)

Received by: (Signature)

Remarks Is custody seal Intact? Y/N/none

Split Samples r~\ Accepted (Signature)



c
United Stales Environmental Protection Agency

Contract Laboratory Program Sample Management Offce
PO Box 818 Alexandria, VA 22313

703-557-2490 FTS 557-2490

Inorganic Traffic Report
& Cham of Custody Record

(For Inorganic CLP Analysis)
. Project Code Account Code

Regional Information

Non-Supertund Program

Site Name

flftftfl k&e. Lumber
City. State Site Sill ID

2. Region No. Sampling Co.

Sampler (Name)

er Signat

3. Type of Activity R«m«di«i R«n»«i
raCLEMf-
^REMA

REM
OIL

NPLDLjyST

4. Date Shipped

llOS
Airbill Number

Carrier

5. Ship To

KELLOGG

6. Preser-
vative
(Enter in

Column D)
1.HCI
2. HNO3
3. NaOH

' 5H2CR40
6. Ice only
7. Other

N. Not
preserved

7. Sample
Description
(Enter
in Column A)

1. Surf ace Water
2. Ground Water
3. Leachate
4. Rlnsate
5. Soil/Sediment
6. OH (High only)
7. Waste (High only)
8. Other

(Spedfy)

CLP
Sample

Numbers
(from
labels)

A
Enter

*from
Box?

1
B

Cone.
Low
Med
High

C
Sample
Type:

Comp./
Grab

D
Preser-
vative
from
Box 6

E • RAS Analysis
Metali Low Cone.

only

&

High
only

PH

Regional Specific
Tracking Number
or Tag Numbers

G
Station

Location
Number

H
Mo/Day/

Year/Time
Sample

Collection

Sampler
Initials

Corresp.
CLP Org.
Samp. No.

Qualifier
QC

Enter Appropriate Qu
for Designated Field

B - Blank S - Spike
0 - Duplkan*

PE - Perform. Eval.
— - Not • QC Sample

SfeO

SGI

u N T-0T760/ 1*1° rJLGO/

L_ G N
L Q N

N y lUftfrS 10: IS

N 10391.
S65

-S6,/
56B

sT

N Y
L N V f-<? 77^/5- -LftK5H-l

MEKfloff El&OP,
L. ly

A/ ///03/ji II'Vt>
Shipment for Case
complete? ( Y/N)

Page 1 of D Sample used for a spike and/or duplicate Additional Sampler Signatures Chain of Custody Seal Number

3317/3100
CHAIN OF CUSTODY RECORD

Relinquished by: (Signature)

( A /̂l̂ l̂JiJ^ '̂ '
Relinquished by: (Signature)

Relinquished by: (Signature)

Date /Time

' Date/

Date

Time

'Time

Received by: (Signature)

AJ(LrLa^r\tAA^'^
Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form 9110-1 (Rev. 5-91) Replace* EPA Form (2075-6). preview edition which may be wed

DISTRIBUTION:
Green - Region Copy Pink • SMO Copy White • Lab Copy for return to Region Yellow - Lab

Relinquished by: (Signature)

(JCiluL&'T.^&LAA' "
Relinquished by: (Signature)

Date /Time

1

Date / Time

IfOjfA }$'OD
' Date 1Time

Received by: (Signature)

Received by: (Signature)

Remarks Is custody seal Intact? Y/N/none

Split Samples Q Accepted (Signature)

[3] Declined t



Regional Information

^on-Supertund Program

Site Nam*

S

D70I

. Project Cod*

l»oii»d SliMl Enviiorim«nii) Prot*c«on Agency
Conir»c«l«bo<ilonf Ptogitm S*mpl« ManigcmwM Ottlc*

Account Code
703 U? 2480

2. Region No. I Sampling Co.

*. L^
City, Slat*

CLP
Sampl*

Numbers
(from
labels)

, Spill ID

A
Enter

•from
Box?

Shipment lor Cat*
complete? ( Y/N)

B
Cone.
Low
M*d
High

L

c
Sample
Type:

Comp./
Orab

G
(S

Sampler (N*m*)

1

r

3. Type of Activity

SF
PRPj
ST
FED

Preser-
vative
from
Box 6

A/
N

PA
SS
LSI
E

RIFS
RD

M»ul«

iI

NPLO
RAS Analysis

2CLEM
RE MA
REM
OIL
LIST

Inorganic Traffic Report
& Chain of Custody Record

(For Inorganic CLP Analysis)
4. Date Shipped Carrier

lrbl Number

5. Ship To

rw 65851
ATTN:

SA8 No.
(it spptcabto)

A. Preser-
vative
(Entfr In

Column D)
1.HCI
2. HNO3
3. NaOH

^f !J2§94.

6. Ice only
7. Other

(Spadty)
N. Not

preserved

Cone

if

Relinquished by: (Signature)

Relinquished by. (Signature;

pM

Reg onal Spedllo
TracKlna Number
or Tag Number*

Pag* 1 of .3 I Sampl* used lor a splk* and/or duplicate

QUUP

a
Station

Location
Number

H
Mo/Day/

Year /Dm*
Sampl*

Collection

Samplvr
Initial*

&£-

J
Corresp.
CLPOrg.
Samp. No.

Additional Sampler Signatures

CaieNo.

7. Sample
Deicrlpllon
(Enltr
In Column A)

I.Surlao* Water
2. Ground Water
3. leachai*
4. Rlnsate
5. Soil/Sediment
6. OH (High only)
7. Watte (High only)
8. Other

Enter Appropriate Qualifier
for Designated Field OC

B . Blink 8 > Spill*
0 - Oupfto**

PC - Pwtorm. Evil
- . Not • OC Swnpl*

PUP

1 Chain of Custody Sea) Number

CHAIN OF CUSTODY RECORD
Received by: (Signature)

''W\ l̂ JI/Cŝ
Received by: (Slgntturf)

Received for Laboratory by:
(Signature)

EPA Form 9110-1 (R»v. 8-91) Rcplic** EPA Form (207S-S), previous •dlllon which mty b« ut*d

DISTRIBUTION:
WhIU Coo' •—-•turn, -)lon'

shed by: (Slooftuft)

l̂ ^Lĵ
Relinquished by: (Signature)

Oat* / Tim*

Date / Tim*

'at* / Tim*

Received by: (Slgnaturt)

Received by: (Signature)

Remarks Is custody seal Inlad? V/N/non*

Split Samples Q] Accepted (Signature)
a

i



United Stales Environmental Protection Agency
Contract Laboratory Program Sample Management Office

PO Box BIB Alexandria, VA 22313
703-557-2490 FTS 557-2490

Inorganic Traffic Report
& Chain of Custody Record

(For Inorganic CLP Analysis)

SAS No.
(if applicable)

case No.

Project Code Account Code

Regional Information

Mon-Superfund Program

Site Name

ity. State

CLP
Sample

Numbers
(from
labels)

A
Enter

*from
Box 7

Site Spill ID

B
Cone.
Low
Mod
High

C
Sample
Type:

Comp7
Grab

2. Region No.

5
Sampling Co.

Sampler (Name)

Sampler Signature

3. Type of Activity R«m«jnj R.™.I
p» RIFS

_JO«M
NPLD

SgCLEVO
^ REMAP"1

REM
OIL
UST

D
Preser
vatlve
from
Box 6

E- RAS Analysis
Metal* -owConc

only W

PH

4. Date Shipped

lioj91
Carrier

AlrbilfNumber

£3^a/ •-/<?/02.
5. Ship To
SXLL/

6. Preser-
vative
(Enter In

Column D)
1.HCI
2. HNO3
3. NaOH
4.
5.
6. Ice only
7. Other

.
Regional Specific
Tracking Number
or Tag Numbers

N. Not
preserved

Q
Station

Location
Number

H
Mo/Day/

Year/Time
Sample

Collection

Sampler
Initials

j
Corresp.
CLP Org.
Samp. No.

7. Sample
Description

/n Column A)

1. Surf ace Water
2. Ground Water
3. Leachate
4. Rlnsate
5. Soil/Sediment •
6. OH (High only)
7. Waste (High only)
8. Other

(Spedty)

K
Enter Appropriate Qualifie
for Designated Field QC

B- Blank S-SpIke
D - Oupllade

PE - Perform. Evil.
— . Not a OC Sample

571 L G
A/ 7/py^i itvs
A/ Me ft?

L,

STS

si;
D78

578

sn

/I u /v 5-011̂ 6,
5 L

L m 5 o )
G Pu

5 JL
N Y

Shipment for Case
complete? ( Y/N)

Page 1 of Sample used for a spike and/or duplicate Additional Sampler Signatures Chain of Custody Seat Number

3198
CHAIN75F CUSTODY RECORD

Relinquished by: (Signature)

Relinquished by: (Signature)

Relinquished by: (Signature)

Date /Time

U ojy&L \I~)!OQ
' /Date;

Date

Time

'Time

Received by: (Signature)

i/J4 !̂ c-* -̂* "̂ •

Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form 9110-1 (Rev. 5-91) Replace* EPA Form (2075-0). previous edition which may be used

DISTRIBUTION:
Oreen - Region Copy Pink • SMO Copy White - Lab Copy for return to Region Yellow • Lab

Relinquished by: (Signature)

Relinquished by: (Signature)

Date fTlme

Date / Time

/ Date 'Time

Received by: (Signature)

Received by: (Signature)

Remarks Is custody seal Intact? Y/N/none

Split Samples f"~] Accepted (Signature)

l~~\ Declined

SFF REVERSE FOR ADDITIONAL STANDARD INSTRUCTIONS I o n n A r



Project Code

1CJO

StiWt Environmental ProlocSon Agency
Contract libO'ilon; Proaom Swnpl* Menegemenl OHIO*

POBoiSIS Atoiindrfc, VA 27313
703 &57 2490 MS 557-2490

CLP
Sampl*
Number*

(Irom
labels)

Enter

from
Box 7

5"
5

5

r
Shipment for Case
complete? (Y/N)

N

B
Cone.
Low
Med
High

k

L
L
L

L.
L.

L.

Pag* 1 of.

C
Sample
Type:

CompV
Grab

G
G
G
G
G

Inoraanlc Traffic Report
& Chain of Custody Record

(For Inorganic CLP Analysis)

D
Praser
vetlve
from
Box 6

N
N

N
N

/V

/I/

MiBll Low Cone

PM

Regional Spedflo
TracKlna Number
or Tag Numbers

5-077610

Sampl* used for a splk* and/or duplicate

Q
Station

Location
Number

CL.5ffl10.Ul

H
Mo/Day/

y*ar/T1m*
Sample

Collection

Sampler
Initials

\\t

SASNo.

. Preser-
vative
(Entir In
Column D)
1.HCI
2. HN03
3. NaOH
4. H2SO4
3. K2
6. Ice onf
7. Other

(Specify)
N. Not

preserved

J
Corresp.
CLP Org.
Samp. No.

-30

Cat* No.

7. Sample
Description
(Enttr
In Column A)

1. Surface Water
2. Ground Water
3. Leachate
4. Rlnsate
5. Soil/Sediment
6. Oil (High only)
7. Waste (High only)
8. Other

(Sptdry)

K
Enter Appropriate Qualifier

for Designated Field OC

D'OuplMt
PC - P«rtam. Evil

— . Molt OC Umpt*

Quo

Additional Sampler Signatures Chain of Custody Seal Number

Relinuished by: (Signtturt)

Relinquished by: (Slgntturt)

Relinquished by: (Signature)

CHAIN OF CUSTODY RECORD
Date/Tim* Received by: (Slgn»tur») Relinquished by: (Slgnitvrt) Date/Tim* Received by: (Signaturt)

at* / Tim*

Date / Time

': i

Received by: (Slgntturt)

Received for Laboratory by:
(Signature)

EPA Form S110-1 (R»v. 8-S1) R*pl*o*( EPA Form (2075-6), prcvlou* edition which miy b« u*«d

DISTRIBUTION: (
td*Or* - "vglon ----- Pint- •><»OCor~ *hlt» •' •>» Copy «"r return td Yollow - Lib

Relinquished by: (Slgntturt)

Dat*/Tlm*

.1

Date / Time Received by: (Slgnatun)

Remarks Fs custody seal Intact? Y/N/none

Split Samples Q Accepted (Signature)

D Decllnyf



^EPA
United Slate* Environmental Protection Agency

Contract Laboratory Program Sample Management Office
PO Box 818 Alexandria. VA 22313

703-557-2490 FTS 557-2490

Inorganic Traffic Report
& Chain of Custody Record

(For Inorganic CLP Analysis)

SASNo.
(if applicable)

Case No.

Project Code Account Code

Regional Information

Non-Supertund Program

Site Name

ity. State Site Spill ID

0

2. Region No.

5
Sampling Co.

Sampler (Name)

Safnoler Signatur

3. Type of Activity R«™<JI«I R«I«M*I

SF
PRP
ST
FED

• Lead racLEM
^^REMA!

REM
OIL
UST

4. Date Shipped Carrier

Airbill Number

5. Ship To

>. Preser-
vative
(Enter In

Column D)
1.HCI
2. HNO3
3. NaOH
4. H2SO4
5. K^CRoOy
6. Ice only
7. Other

(Specify)
N. Not

preserved

7. Sample
Description
(Enter
In Column A)

1. Surface Water
2. Ground Water
3. Leachate
4. Rlnsate
5. Soil/Sediment
6. Oil (High only)
7. Waste (High only)
8. Other

(Specify)

CLP
Sample

Numbers
(from

labels)

Enter

*from
Box?

B
Cone.
Low
Med
High

c
Sample
Type:

CompV
Grab

D
Preser
vatlve
from
Box 6

E- RAS Analysis

Metal* Low Cone.
only

Hgh
only

PH

Regional Specific
Tracking Number
or Tag Numbers

G
Station

Location
Number

H
Mo/Day/

Year/Time
Sample

Collection

Sampler
Initials

J
Corresp.
CLP Org.
Samp. No.

K
Enter Appropriate Qualifier
for Designated Field QC

B- Blank1' S. Spike
0 » Duplicate

PE - Perform. Eval.
— - Not « QC Sample

see

S90

D<fl

L /v X S-OTniD J&-
L M 5-^777/4

s-oimth BUSES'

C? N
N lit®

f? /V V5~
D7V G N 5--0771 PUP

N • Y • y
Shipment for Case
complete? ( Y/N)

Page 1 of Sample used for a spike and/or duplicate

'fotw 36 - VULp)fotW 36
Additional Sampler Signatures Chain of Custody Seal Numbertody

/

CHAIN OF CUSTODY RECORD

ITS ŝR *
Relinquished by: (Signature)

Relinquished by: (Signature)

Date /Time •

/l/0S/fl\/fi-&&
Date/

Date /

V

Time

Time

Received by: (Signature)

Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form 9110-1 (Rev. 6-81) Replace* EPA Form (2075-9), previous edition which may be u*ed

DISTRIBUTION:
Green - Region Copy Pink • SMO Copy White • Lab Copy for return to Region Yellow - Lab

Relinquished by: (Signature)

Relinquished by: (Signature)

Date / Time

1

Date/

Date

Time

'Time

Received by: (Signature)

Received by: (Signature)

Remarks Is custody seal Intact? Y/N/none

Split Samples Q] Accepted (Signature)

O Declined



*EPA
Regional Information

Slia Nama

S98

Untied Slatei f nvlronmentel Proleetton Agency
Contract I abo'aion/ Program Sample Management Office

POUo.SIS Aleiandrla. VA 77313
7034477400 MS 447 7490

Project Code Account Coda

Non-Superlund Program

liry. Stata Site Spill ID

CLP
Sampla

Numbart
(Irom
labalt)

MEW 5D

'A
Enter

from
Box 7

T
fl

Shipment for Case
complete? (Y/N)

n

linquished by:

B
Cone
Low
Med
High

u
I

u
u

L.

C
Sample
Type

Conip/
Grab

G
G

3
G
<5

2. Raglon No.

5 I
Sampling Co.DILL

Sampler

Sampler Signature

3. Type 01 Activity
U* _ •,» RIFS

Sr

PR
ST
FEDl

D
Preset
vatlve
from
Box 6

N

3/4

dO&M
NPLDl

E • RAS Analysis

S^CLEM
RE MA
REM
OIL
UST

1

our Cone w
PH

Inorganic Traffic Report
& Cham of Custody Record

(For Inorganic CLP Analysis)
4. Date Shipped Carri

AlrWI Number

9387?

Regional Specific
Tracking Number
or Tag Number •

-3

Page 1 ol Sample used for a spike and/or duplicate

O
Station

Location
Number

H
Mo/Day/

Year/Time
Sample

Collection

SASNo
(it applicable)

I. Preser-
vative
(Enl»r In
Column D)
1.HCI
2. HNO3
3. NaOH
4. H2SO4
5. K2CR2O7
6. Ice only
7. Other

(Spedty)
N. Not

preserved

Sampler
Initial!

Corretp.
CLPOro.
Samp. No.

£1x3 VT

51

Case No.

7. Sampla
Deicrlpllon
tEnttr
In Column A)

\. Surface Water
2. Ground Water
3. Leachate
4. Rlntate
5. Soil/Sediment
6. Oil (High only)
7. Watte (High only)
8. Other

(Spidty)

Enter Appri
for Datlgr

proprlate Qualifier
for Datlgnated Field QC

B . Blank 8 •
D - Ouplkat*

PE • Ptrtvm. Evd
- . NM IOC SwnpM

m 3 JIM 5 n

Additional Sampler Signatures Chain of Custod Seal Number

CHAIN OF CUSTODY RECORD

Relinquished by: (Slgntturi)

Relinquished by: (Signature)

Date / Time

te / Time

Date / Time

Received by: (Slgnatur?)

Received by: (Slgnttvrt)

Received for Laboratory by:
(Slgnttun)

EPA Form (110-1 (Rev. 5-S1) Raplacaa EPA Form (2075-0), previous edition which may be ueed

DISTRIBUTION: (
"•hlle- ' '-Oopv urntc -'iPin) -"OCor •in Y-"—-Lab

Relinquished by: (Slgnitvrt)

Relinquished by: (Slgntturt)

Date/Time

Date / Time

Date / Time

Received by: (Slgntturi)

Received by: (Signature)

Remarks Is custody seal Intact? Y/N/none

Split Samples r—] Accepted (Signature)

[~1 Decline^



United Stales Environmental Protection Agency
Contract Laboratory Program Sample Management OH ce

PO Box 818 Alexandria. VA 22313
703-557-2490 FTS 557-2490

Inorganic Traffic Report
& Chain of Custody Record

(For Inorganic CLP Analysis)

caseN°-
. Project Code Account Code

Regional Information

Non-Superfund Program

ite Name

ity, State Site Spill ID

&f>

2. Region No. Sampling Co.

Sampler (Name)

Sampler Signature

^3. Type Of ActMty RwrwdW Rwnwil
LMd RIFS

O&M
NPLDl

53CLEM
^REMA]

REM
Z]OIL

^UST

. Date Shipped

ll/o&M
£Afrbirbill Number

Carrier

5. Ship To
5

0
K

ATTN: voo~rit

6. Preser-
vative
(Enter in

Column D)
1.HCI
2. HNO3
3. NaOH
4. H2SO4
5. K2CR?O7
6. Ice only
7. Other

(Specify)
N. Not

preserved

7. Sample
Description
(En for
in Column A)

1 . Surface Water
2. Ground Water
3. Leachate
4. Rlnsate
5. Soil/Sediment
6. Oil (High only)
7. Waste (High only)
8. Other

(Specify)

CLP
Sample

Numbers
(from
labels)

A
Enter

*from
Box 7

B
Cone.
Low
Med
High

C
Sample
Type:

Comp./
Grab

D
Preser-
vative
from
Box 6

E- RAS Analysis
Metals Low Cone

only

it
zz

Ugh
only

pH

Regional Specific
Tracking Number
or Tag Numbers

Q
Station

Location
Number

H
Mo/Day/

Year/Time
Sample

Collection

Sampler
Initials

j
Corresp.
CLP Org.

Samp. No.

K
Enter Appropriate Qualifier
for Designated Field OC

B . Blank S . Splk»
D - Dupllcu*

PE • Perform. Eval.
— - Not a OC Sample

JEW) U M Aab ii
53 N 53

G N i D C L S f t l *>"i-J ftp
W 5-000 #/«/ H'-X

508

5(0

Sll

50

L M S&tev-) S\oo
N IS', lo

58 N CL )5*05
M SGdi-i

CL 15:̂ 0
v- (5 _/V X X

Shipment for Case
complete? ( Y/N)Y/N)

Page 1 of Sample used for a spike^nd/or duplicate

5-3-
itional Sampler Signatures Chain of Custody Seal Number

3553 /35-5-y
CHAIN OF CUSTODY RECORD

Relinquished by:JSignaturo)

tidn+tfju;
Relinquished by: (Signature)

Relinquished by: (Signature)

Date/

Joioh-L
1 6at«/

Date

Time

Ili 00
Time

Time

Received by: (Signature)

Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form 9110-1 (Rev. 8-91) Replace* EPA Form (207S-6). previous edition which may be used
DISTRIBUTION:
Green - Region Copy Pink • SMO Copy White • Lab Copy tor return to Region Yellow • Lab

Relinquished by: (Signature)

Relinquished by: (Signature)

Date 'Time

Date/

Date/

Time

Time

Received by: (Signature)

Received by: (Signature)

Remarks Is custody seal Intact? Y/N/none

Split Samples [^Accepted (Signature)

PI Declined t



Regional Information

Site Name

s/s
.J/C

S « 7

SIB

&EPA Unil»d3l«l»lfnv(ionmwiMIP«OI»edon*Q«ncy

C°n"C' l " ' m ' n < °me*703 S3; 7400 MS 437 2490

Project Cod* Aooouni Cod*

Non-Superfund Program

City, State

CLP
Sample

Numbers
(from

labels)

Site Spill ID

Enter

•from
Box 7

5-
5-
5"

Shipment tor Caie
complete? (Y/N)

N

Relinquished bv

0
Cone.
Low
Med
High

L-

U

Sample
Type:

Comp/
Grab

6
G
G

2 Region No. Sampling Co.

Sampler (Ntmt)

A A to*) Per ex
Sampler Signature.^

C>v^x-̂  r/
3. Type of Activityi*
SF
PRP|
ST
FED

PA
SS
LSI

vatlve
from
Bo* 6

N
N

RIFS
RD
RA
O4M

X]CLEM
M

REM
OIL
LIST

E • RAS Analytlt

ii PM

Traffic Report
Chain of Custody Record

(For Inorganic CLP Anerysd)
4. Dale Shipped Carrier

5. Ship To

ATTN:

Regional Spedllc
Tracking Number
or Tag Number*

Page 1 ofm • [Cample used 1or_a tpIKe end/or duplicate

Q
Station

Location
Number

H
Mo/Day/

Year/Time
Sample

Collection

SAS No.

0. Preser-
vative
(Enlar In

Column D)
1.HCI
2. HNO3
3. NaOH

^ 4. H2SO4
*• 5. K2CR?O7

8. Ice only
7. Other

(Spadfy)
N. Not

preserved

.ampler
Inltlali

j
Correip.
CLP Org.
Samp. No.

Case No

l?0?3
. Sample

Oeicrlpllon
lEnttr
In Column A)

1. Surface Water
2. Ground Water
3. Leachate
4. Rlntate
5. Soil/Sediment
6. Oil (High only)
7. Watte (High only)
8. Other

(Spidty)

Enter Appropriate Qualifier
for Designated Field OC

B. Blink B.Spft*
0 > DupftOM*

PE . Pwtotm. £vK
— - Not • OC 8*mpt»

Additional Sampler Signature! Chain of Custody Seal Number

CHAIN OF CUSTODY RECORD

Relinquished by: (Signature)

Relinquished by: (Signature)

Date / Time

Date / Time

Date/Ttrr*

Received by: (Slgntturf)

Received by: (Slgn»tur»)

Received for Laboratory by.
(Signature)

EPA Form »110-1 (R«v. 5-»1) R«pl»e»« EPA Form (2075-8), previous edition which miy b« u««d

DISTRIBUTION: (
' • MI.I • **__ wli. . *MMU I ••nlfiX n V I •!

Relinquished by: (Slgnaturt)

Relinquished by: (Signature)

Date / Time

Date/Time

Received by: (Slgnatura)

Received by: (S/gnttore)

Date / Time Ramaikt l» custody seal Intact? Y/N/none

Split Samples Q] Accepted (Signature)



4flk l~~ r"N A United States Environmental Protection Agency InOTQanfC Traffic ReDOlt

*fj J- PA Contract ̂ ^SfflK l̂SSS™ Offic' & Chain of Custody Record
^T »— 1 / \ 703-557-2490 FTS 557-2490 (For Inorganic CLP Analysis)

1 . Project Code Account Code

Regional Information

Non-Superfund Program

Site Name

City, State

ZM2W/WX

CLP
Sample

Numbers
(from

labels)

-jW?^8
rflElSrT^
rtvr / VI- -i i-i'JlVniT fQ

A'
Enter

*from
Box 7

'oi

3.
r*.
oL

Shipment for Case
complete? ( Y/N)

Site Spill ID

B
Cone.
Low
Med
High

L

L

C
Sample
Type:

Comp./
Grab

G

(5
ĵ ~~
^ — <•

2. Region No.

Sampler (Name)

Sampling Co. 4. Date Shipped Carrier

<?M?/V#Zuc. '/A* 7/72. (F^^J
Airbill Number

-•7*9 T c:DuQ ~\'Q &ci 1 zr~- lr^J_ OU ^ V <JC) C/X.<7<- I)
Sampler Signature.-; 5. Ship To
//- Ys __^— SZi-Ve* VAl\<Y L.^0 0Kft70rV£5 , xv
*A f̂AS~**~'"~ 1 i-***"""̂

3.Ty

SF
PRP
ST
FED

D
Pros
vatl
fro
Box

er-
je
•n
6

Page 1 of 1

pe of Activity R»n

S3 R»n^i«l RD_]PA rq RA
ZJSSO 04 M

ILSII 1 NPI n

fMdW

^

R
CLEU
REM
REM
OIL
LIST

E- RAS Analysis
Metals

I

V
X
•y

^'

i0

o

y
}f
y
r'l

Low Cone,
only

N
itr

at
e/

.* 1
Hgh
only

pH it

Hraval UIV^ \?

cq Keu-tfc

ATTN: ;

F
Regional Specific
Tracking Number
or Tag Numbers

c,-ornci8o-i
S-onlfil-Z
7-^778'7/i. 7

Sample used for a spike and/or duplicate

ui/t-KN mtjA-r t3i^/i^«-n

^(^" It kf

G
Station

Location
Number

CsUW(l)(l>3 ~)

£L EBLK- I
u. . , _

CL FtWpy I

H
Mo/Day/ S

Year/Time
Sample

Collection

///^VtfZ 0'3tf

ii/o(i/1'i 4;<x>
i f !

) \JQ~i/tf 2. HSUXJ

Additional Sampler Signatures

ntr- Q Q (=r I^O^3

6. Preser-
vative
(Enter In

Column D)
1.HCI
2. HNO3
3. NaOH

- 4. H2S04

6. Ice only
7. Other

N. Not"
preserved

I
>ampler
Initials

fotf

foP

Y&*

J
Corresp.
CLP Org.
Samp. No.

EG&-
ELG-£<;*
i~ r~i_i_tj /o

7. Sample
Description
(Enter
In Column A)

1 . Surface Water
2. Ground Water
3. Leachate
4. Rlnsate
5. Soil/Sediment
6. Oil (High only)
7. Waste (High only)
8. Other

(Specify)

K
Enter Appropriate Qualifier
for Designated Field QC

B- Blank S- Spike
D • Duplicate

PE - Perform. Eva).
— - Not • QC Sample

—

£ Of &LJ^$ t\
*

•~~ î l/i

Chain of Custody Seal Number

CHAIN OF CUSTODY RECORD
Relinquished by^JSignature)

^Wi^fc- -
Relinquished by: (Signature)

Relinquished by: (Signature)

Date / Time

l{tfa\)0:00

Date/

Date/

Time

Time

Received by: (Signature)

Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form 9110-1 (Rev. S-91) Replace* EPA Form (2075-6), previous edition which may be u«ed

DISTRIBUTION:
Green - Region Copy Pink - SMO Copy While - Lab Copy tor return to Region Yellow • Lab

Relinquished by: (Signature)

Relinquished by: (Signature)

Date 'Time

Date

Date

Time

Time

Received by: (Signature)

Received by: (Signature)

Remarks Is custody seal intact? Y/N/none

Split Samples [^Accepted (Signature)

[D Declined
»nr>moN»i INSTRUCTIONS



r~™ 1 X A
I__ | J 1 \

\ P™^ ^^
t^— 1 / »

il.11 '.inn 1 II" Aqt>"( Inorganic Tratlic Report
& Chain of Custody Record

(1 pi Inniynnir, Cl'' AnalyniR)

SAS.
I'l appi

No

', .1 rnpl n
I in-.i i iphiin
(/ n l i ' i
in I ' (>/ i ; / im A)

I Sllll.II II W.ltl'l

.' ( imunil W.lllll
I I II.K li.iln

•t I lid'..ill)
S Soil/Siidimnnl
t, Oil (SAS)
/ W.iMe (f.AS)
M Olliin (SA'.i)

I Hill) <J(.

Chain ol Custody Sciil Numln"

J
CHAIN OF CUSTODY RECOHD

by (Nii;

Relinquished by (Sigii.iltutt)

Moceived by (Signature)

U.tio/ luno

Date /T ime

Date / Time

tloceivHdby: (Signature)

Received by: (Signature)

Received lor Laboratory by:
(Signature)

EPA Form 9110-1 (R«v 5-91) H»pl»ct» EPA Form (2075-6). previous •dlllon which may b« ui*d
DISTRIBUTION

••"•••- - Lat- '--,„ Y»''-- L.bOi •« R*l - • SMO

M«linqui»hed by (Signntuto)

Relinquished by. (Signaturo)

Date / Time

DJIIO / luno

Dale / Time

._._!.

DUCIIIVIK) by (!<itjn,itun>)

Oecuived by (Signature)

Remarks Is custody seal intact'' Y/N/none

Split Samples Q^j Accepted (Signature)

[7J Declined^
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<>E r—N A Dniirci SI.IIPS \ nv.ronmenial P'oier.lion Agency InOTQaniC TraffJC RepOlt

U A com,™ ' --c/e'ie-^an^rr^r0'1' °'"ce & Chain of Custody Record
1 / \ • /035S7?. i90 MS55??<i90. (For Inorganic CLP Analysis)

1 Proiect Code I Account Code
/"")—• "7 r- OOM^zlCoU I
Regional Infor mation

Non-Supertund Program

Site Name

C/cyf-VejizL
City, State

TTofUArvvc
CLP

Sample
Numbers

(from
labels)

j/

£^L

A
Enter

from
Box 7

9
Q.

Shipment for Case
complete7 (^N)

ur
| Site Spill ID

i fcD
B

Cone
Low
Med
High

U**>
to

c
Sample

Typo
Comp /
Grab

GRAft

2. R

Sam

La
Sam

4̂. Ty

SF
PRP
ST
FFD

D

egion No

.5....
pier (Name)

pier Signalu•̂ o^y
pe
lea

E

Preser-
vative
Irom

Box 6

3

a

Page 1 of |_

.

s

C

re ~L

ami

W

sling Co. 4. Date Shipped

HXULLL ^-1^3
Airbill Number

I3ar
^

v toL^-
of Activit/ <*»«
" Pre RIFS
1 Remedial pQ

PA 1 1 RA
SSlI 1 OSM
LSI [_ \ NPLD

edial
CL
RE
RE
Ol
UF

E • RAS Analysis

Metals

2

Di
ss

ol
ve

d

X

O)

C
n
O

X

Low
Cone

II

o>

iZ

High

pH

6

12-
31

5. Ship To

Removal TK^

EM 1 1 CX~X-J
MA ~ i v ,
M VOOj

T FVH<
F

Regional Specific
Tracking Number
or Tag Numbers

5- laoi'xsa
fi-lSQ^fSU

Sample used for a spike and/or duplicate

Carrier

03334

<\cr 4- SWrr\ar\ LabsTrxC.

-^Wa/^\ fr\os&. OSQ5H
e * i ^^ 1

iCJka^HL IxTCiM
G

Station
Location
Number

frtu^G5S
rjYVi^05

•+)
Mo/Day/

Year/Time
Sample

Collection

(p-l-Cft 1115

^

SAS No Case No
(il applicable)

aoiuo
6 P rese r -

va t ive
(Enter in

Column D)
1. HCI
2. HNO3
3. NaOH
4. H2SO4
5. K2CRoO7
6. Ice only
7. Other

(SAS)
(Specify)

N. Not
preserved

i
Sampler
Initials

Jin,
U^

Additional Sampler Signatures

J
Corresp.
CLPOrg.

Samp. No.

Cc^ i i
1— <_^3LO I

7 Sample
Descr ip t ion
(Enter
in Column A)

1. Surface Water
2. Ground Water
3. Leachate
4. Rinsate
5. Soil/Sediment
6. Oil (SAS)
7. Waste (SAS)
8. Other (SAS)

(Specify)

K
Designated

Field QC

Chain of Custody Seal Number

CHAIN OF CUSTODY RECORD
Relinquished by (Signature) Date / Time Received by: (Signature)

Relinquished by (Signature)

Received by: (Signature)

Date / Time

Date / Time

Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form 9110-1 (Rev 5-91) Replaces EPA Form (2075-6), previous edition which may be used
oisinieuTioN
Green Region Copy Pink - SMO Copy While - Lab Copy Yellow • Lab Copy tor Return lo SMO

Relinquished by: (Signature)

Relinquished by: (Signature)

Date / Time

Date/Time Received by: (Signature)

Date / Time Received by: (Signature)

Remarks Is custody seal intact? Y/N/none

Split Samples Q] Accepted (Signature)

| ] Declined
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NJ'i"!,TS "om
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S.IH Spill ID
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;' Minion No Siimpling Co
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S.utiplur liinr
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"̂ ^V --'
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Ml MA
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OIL
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vnlivii
IfOdl

Box 6

/

/v

MAS Analytit

VOA UNA

A

Pn«l/
PC 11

A.

-X.

High
only
An6/
IOX

Organic Traffic Report
& Chain of Custody Record

(I of Organic CLP Analytift)

4 Dolo ShlpptK) Cnrilnr

All bill Numbw

5. Ship lo

Pac

AITN:

Miiijional Spocilic
Trucking Number
or Tag Numbers

5-I7SV79

5-17
5-
5-17

G
Station

locnilon
Number

0 T 6

, No

(> PlII'.KI

V. l l lVO

(/ nttn in
())

1 MCI

4.
b tiitinr

^';/)i.o/xj
d Ic.o unly
N Not

prusuivud

M
Mo/Ony/

Yuar/'llin*
Snniplo

Colloctlon

6-7 -yj

Sumplu used tor a spike and/or duplicate Additional Sampler Signatures

^7-?.l
(g-7-4_3LS30

Miilinquishwd by: (Siynnturv)

Relinquished by: (Signature)

Relinquished by: (Signature)

. J__. _
CHAIN OF CUSTODY RECORD

Daie7Time Received by:~(Signature) TRelTnquishecTbyTTii'yna/w^

1

IllltlUlt

J
Coriiisp

Cl.P Inoig.
Samp No.

V

..r.ii No

/ 'iiinipln
( IIIM r iplion
(/ nli't
in

i W.iim
'.' (irocnut Wiiliu
.'I I II.H h.ilu
4. UiiiiatH
5. Soil/Stxliiniml
(V Oil (High only)
/ W.lMll (Miyli only)
U. Ulhiir
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Ulnr Afipropiiiilu (Aiiihlin
lor DtisujdUlixJ F mill UC

II . lUai* ', . !^>u

II - I'uitvin I vttl
- Hit ilCX. !»imi*i

;fmln ot Custody Soul Nuinhin

3%oI j J?.̂

Date / Time

Date / Time

Received by: (Signature)

Received lor Laboratory by:
(Signature)

EPA Form 9110-2 (R»v. 5-91) FUpltCM EPA Form (207S-7), prtvlou* •dltlon which may b« u»»d

DISTRIBUTION: (
Blu " lion r Pink * Con ' 'lH« . ~nnu I urn I* in \ .l>k

Relinquished by: (Signature)

Date / Time

DHlo/Ilnio Miicolvudby: (Signuturv)

Date / Time

L
Received by: (Signature)

Remarks Is custody seal intact?V/N/none

Split Samples Q Accepted (Signature)

I iDec 1
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Uniied Stales Environmental Protection Agency
Conlract Laboratory Program Sample Management Olfice

PO Box 818 Alexandria. VA 22313
703 557 2490 FTS 557 2490

Organic Traffic Report
& Chain of Custody Record

(For Organic CLP Analysis)

CHAIN OF CUSTODY RECORD
Relinquished by: (Signature)

,̂ !fezZ3iC^>
Relinquished by: (Signature)

Relinquished by: (Signature)

Date / Time

(j/7/?$J9oo
Date/

Date

Time

Time

Received by: (Signature)

Received by: (Signature)

Received for Laboratory by:
(Signature)

EPA Form 9110-2 (R*v. 5-91) R«plic«» EPA Form (2075-7). previous edition which may b« us«d
DISTRIBUTION:
Blue • Region Copy Pink - SMO Copy Whit* • Lib Copy lor Return to Region Yellow • Leb

Relinquished by: (Signature)

Relinquished by: (Signature)

Date 'Time

Date

Date

Time

Time

Received by: (Signature)

Received by: (Signature)

Remarks Is custody seal intact? Y/N/none

Split Samples rn Accepted (Signature)

[ | Declined
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