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; " UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. .
e ) REGION 5
AN\vZ74, 77 WEST JACKSON BOULEVARD
X ._,‘4‘3 CHICAGO, IL 60604-3530

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,

/ ()Wﬂwbﬂm/\

Deborah L. Orr
Remedial Project Manager

Pnnted 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 in 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 in 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 in 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 |

Heavy Metals Polynuclear Aromatic Hydrocarbons

Arsenic Phenanthrene

Cadmium Di-n-butylphthalate

Chromium Fluoroanthene

Copper Pyrene

Lead Benzofa]anthracene

Mercury Chrysene

Nickel Benzo[b,k]fluoroanthene

Cyanide 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)
Semivolatile 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 (o 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 cvanide 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-butylphthalate, 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 offsite. 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 offsite. The surface waters tend to
pond at this point and infiltrate to the subsurface.

Offsite 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.

xi



Using EPA risk assessment guidances and procedures. many of the chemicals of potential
concern (CPCs) previously identified for the site have 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 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 1077, which is outside the lower end of the target
range of 107 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, 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 nisk.

Conclusions

The distribution of site-related contaminants has been defined adequately for soil and
groundwater to develop a feasibility study (FS) of appropnate 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

o 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

o 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 groundwater.

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
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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 Laughlin Steel). Reports from interviews conducted by the EPA with
representatives of these parties 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 scil was encountered during clearing for the
construction of Building No. 3. In 1984, during const: :tion of Building No. 4, more
red soil was encountered. The red soil encountered in :983 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 (ug/kg)
Phenanthrene . 2,400
Di-n-butylphthalate 4,100
Fluoranthene 3,000
Pyrene 3,100
Benzo[a]anthracene 2,100
Chrysene 1,300
Benzo[b&k]fluoranthene 2,100-2,600
Benzo[a]pyrene 1,600
Metals (mg/kg)
Arsenic , 40
Cadmium 8.2
Chromium 319
Copper 93
Lead 137
Mercury 0.17-0.24
Nickel 121
Cyanide 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.
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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 (CLBKO01, CLBK02, CLBK04, CLBKOS, and
CLBKO7 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, CLBKO0S5, and CLBKO7 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).

2-1
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Table 2-1
Soil Samples Coliected for Chemical Analyses
Carter-Lee Lumber

[Note: Field replicates are not included in the table.

Boring Sample
Location Depth Interval (ft) Date Parameters Description/Location
[Onsite:
CLSBO1 0-2 11/6/92  [VOCs, SVOCs, Pesticides/PCBs, metals, cyanide Water table boring
6-8
18-20
CLSB02 0-2 11/6/92  |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide Water table boring
4-6
18-20
CLSB03 0-2 11/5/92  |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide Water table boring
8-10
16-18
CLSB04 4-6 11/4/92  1VOCs, SVOCs, Pesticides/PCBs, metals, cyanide Water table boring
8-10
14-16
CLSB05 0-2 11/6/92 |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide Shallow onsite boring
' 24
CLSB06 0-2 11/6/92  |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide  |Shallow onsite boring
24 VOCs, SVOCs, Pesticides/PCBs, metals, cyanide
CLSB07 0-2 11/6/92  |VOCs. SVOCs, Pesticides/PCBs, metals, cyanide  |Shallow onsite boring
CLSB08 0-2 11/6/92  |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide  |Shallow onsite boring
CLSB09 0-2 11/6/92 [VOCs, SVOCs, Pesticides/PCBs, metals, cyanide Shallow onsite boring
24
CLSB10 2-4 11/6/92  |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide Shallow onsite boring
4-6
CLSBI1I 3-5 11/5/92  |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide  |Shallow onsite boring
CLSBIi2 0-1.5 11/4/92  |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide  |Deep onsite boring in
8-10 Drainage swale
CLSSO0l 0-0.5 11/3/92  |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide  |Drainage swale
0.5-1
CLSS02 0-0.5 11/3/92  [VOCs, SVOCs, Pesticides/PCBs, metals, cyanide  |Drainage swale
0.5-1
CLSS03 0-0.5 11/3/92  |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide  |Drainage swale
0.5-4
16-18
Offsite:
CLBKO! 0-2 11/5/92  |VOCs, SVOCs, Pesticides/PCBs, metals, cyanide  |Deep offsite boring along Reichwein Street
6-8 west of site
14-16
CLBKO02 0-0.5 11/3/92 Residential lawn west of site across Reichwein Street
CLBKO3 0-1 9/22/93  |VOCs, SVOCs, Pesticides/PCBs, metals Near railroad tracks NE of site
CLBKO04 0-0.5 11/3/92  [VOCs, SVOCs, Pesticides/PCBs, metals Upgradient of CLL drainage swale NE of site
CLBKOS5 0-0.5 11/3/92  {VOCs, SVOCs, Pesticides/PCBs, metals CLL drainage swale upgradient of red soil area
NE of site
CLBKO06 0-1 9/22/93  |VOCs, SVOCs, Pesticides/PCBs, metals Near railroad tracks E-SE of site
CLBKO07 0-0.5 11/3/92  }VOCs, SVOCs, Pesticides/PCBs, metals CLL drainage swale upgradient of red soil area
to the west
CLBKO8 0-0.5 11/3/92  |SVOCs, metals Grassy right-of-way near Miley Street
CLBK09 0-0.5 11/3/92 |SVOCs, metals Near railroad tracks north of site
CLBK10 0-0.5 11/3/92  |SVOCs, metals Grassy area ncar Washington Street
CLBK!1 0-0.5 11/3/92  |SVOCs, metals Adjacent to Harding Street cast of site
CLBKI12 0-0.5 11/3/92  |SVOCs, metals Grassy right-of-way near Harding Street
CLBK13 0-0.5 11/3/92  |SVOCs, metals Grassy right-of-way near Oliver Avenue
CLBK14 0-0.5 11/3/92  |SVOCs, metals Grassy right-of-way near Reichwein Street
CLBK15 0-0.5 11/3/92  |SVOCs, metals Grassy right-of-way near Reichwein Street
CLBK16 0-0.5 11/3/92  |SVOCs, metals Grassy right-of-way near Belmont Avenue
CLBK17 0-0.5 11/3/92  |SVOCs, metals Near railroad tracks west of site
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Shallow Soil Borings. Seven soil borings (CLSBOS 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 (CLSBO1 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: CLSBO1, 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
CLMWO1 and CLMWO02 were installed to provide water quality data from an upgradient
location. Wells CLMWO03, CLMW04, and CLMWO05 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 Well 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 surveved 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
vicinty 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.



The groundwater users survey queﬁions 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 (CLBKO03 and CLBKO6 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:

o 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

o 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

o 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 tvpe of environmental
liability. but with insufficient address information

2.2.6 Ecological Investigation

An ecological investigation of the site was conducted as part 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 overt signs of adverse
effects 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.

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

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.
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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 Penn 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 outwash 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 34.

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 CLSBO1, CLSB02, CLSB03, and CLSBI10 (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 CLSBOI1 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 CLSBI10 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 CLSB0O2 when the black ash/sand unit was reached.

A thin lens of red soil (3 to 6 inches) was encountered at CLSBO1 about 6 inches below
ground surface and extended east to monitoring well CLMWO04. The thickness of the red
soil increased to about 2.5 feet at CLMWO04 (Figure 3-2).

A clayey, silty, sand unit was encountered beneath the sand and gravel fill at monitoring
well CLMWOI1 (Figures 3-2 and 3-3). This clayey sand and other fill matenal was also
encountered within the fill area at borings CLSB02, CLSB03. CLSB04, and CLSB11.
The clavey 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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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 in 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 in Figure 3-5. However, in 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
faciliies. 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
tvpical 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 rypes 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

34



A4

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 in 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.
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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 Offsite

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
CLBKO1 to CLBKO7 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 ug/kg at CLBKO2 (naphthalene from _s front yard) to
800,000 ng/kg at CLBKO9 (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 CLBKO09 at 3,521 mg/kg. Borings
CLBKO03, CLBKO06 (Figure 2-3), and CLBK17 (Figure 2-1) were all located near railroad
tracks. SVOC concentrations at those locations ranged from 23 pg/kg fluorene at
CLBKO06 to 9,100 ug/kg fluoranthene at CLBK17. SVOC concentrations in soil samples
not collected near railroad tracks ranged from 21 ug/kg at CLBKO02 to 22,000 ug/kg at
CLBKOS5 (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 CLBKO1 to CLBK07 were submitted for pesticide and PCB
analyses. Several pesticides were detected at concentrations ranging from 1.3 ug/kg
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Table 41

Statistical Summary Table for Organics in Soil
Carter-Lee Lumber

Background
L Median Maximom Value Minimum Valse T-test Statistical Range in
ompouad Offsite Ousite Offsite Onsite | Offsite | Onsite | (P(T <t) | Difference | Urban Soil (b)

\olatiles (ng'kg)

Toluene 60 108 160| 130 1.0 3.0 0.23 No --

[Semi-volatiles (ng/kg)

Naphthaiene 21° 214 600001 2200 21 34 0.98 No --

- \eths inaphthalene 22" 182 60000] 1400, 25 28 0.62 No --

Acenaphthy iene 155 128 190008 1800 24 21 0.62 No --

A cenaphthene 206 166 200004 1800 28 32 0.58 No --
ihenzofuran 190 140§ 9000 1200 30§ 19 0.40 No --
luorene 171 143 30000 610 23 23 0.69 No --

threne 1106 6™ 370000 6500 28 60 0.37 No --

Anthracene 303 270 T0000 1200 39 45 0.80 No --
arbazole 232 157 49000 580 T TR 03s] Yo --

-n-bur iphthalate 168 118 60000 18004 20 20 03 No --
Tuoranthene 1196 875 90000 8400, 29 3 0.59 No 200 - 166,
1331 1022] 800000 15000 28 74 0.66) No 145 - 147.000
ajanthracene 908 55| 360000 5300 2 59 039 No 169 - 59.
) sene 1170 631 4100008 6400 35 70 024 No 251 - 64
151 2-Ethy lhexy phthalate 379 b 140001 3600 61 39 0.18 No --
-n-octy iphthalate 218 188 600004 3600 29 19 0.76 No --
[b}fluoranthene 1261 8481 2900001 120001 180] 130} 0.94 No 15.000 - 62,
[k]fluoranthenc 880 154] 290000 57001 180 170 018 No 300 - 26.
(a}prrene 1019 5491  360000% 7800, 180 58 022 No 165 - 22
ndenof 1 2 3-cdjpyrene ~63 32" 900008 36001 140 29 0.051 No 8.000 - 61,004
benz{a hjanthracene 314 259 600004 3600 23 78 0.65 No --
of2.h.i}pen lene 620 388 1400001 6200 120 84 0.30§ No 900 - 47,00
N
icides PCBs (ng/kg)
epachior 1a) 098 114 1158 42 09 095 0.23 No --

Hepuachlor epovide 158 119 s 56 09 09 0.30 No --

4.4 -DDE 1a) 1 90 222 22 46 1.8 1.7 0.47 No --

£ ndnn $13 309 19 15 18 1.7 0.11 No --

E ndosuifan 11 219 238 65 21 .8 1.7 0.67 No --

1 4-DDD 22 198 6 46 1.8 1.7 0.52 No --

[Ensosuitan sulfate (a) 190 220 22 28 18 17 045 No .-

4 4.DDT 38 17 14 140 18 17 062 No --

Methons chior 1530 1076 84 16 9 9 009 No .-

Endnn ketone 1.50 241 44 33 1.8 1.7 021 No --

alpha-Chlordane 1.38 1.5" 48 24 09 09 0.691 No --

jgamma-Chlordane 1.98 1.51 10 25 0.9 09 0.501 No --

Aroclor-1254 1) 1902 2048 22 35 18 17 0.11 No --

N T

™ot

2 No background detections for valid statistical background computations. One-half the laboratory detection limit was used.

b Toucological Profile for Polycyclic Aromanc Hydrocarbons. Agency for Toxic Substances and Discase Registry.

U S Department of Health and Human Services. December 1990.
- ————— — —
MKE DP41_035 XS GLE63616.RI.RI



delta-BHC at CLBKO6 to 84 ug/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-1, Appendix B).

Several SVOCs were detected onsite (Table 4-1). Concentrations of individual SVOCs
ranged from 19 pug/kg dibenzofuran at CLSBO1 (depth interval of 0 to 2 feet) to

15,000 ug/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 sampies surrounding the CLL site.

Several pesticides were detected onsite. Concentrations ranged from below the detection
limit to 140 ug/kg at CLSB10 (4 to 6 feet below grade). PCB Arochlor-1254 was
detected in three onsite soil samples (CLSS02, CLSBO1, and CLSB11) in concentrations
ranging from 32 to 35 pg/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
(CLBKO03), 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
Statistical Summary Table for Inorganics in Soil
Carter-lee Lumber

Medinn Maximum Value Minimum Value T-test gullulcul Background Values
Offsite Onsite Offsite Onslte Offsite Onasite P(T <t) | Difference | for Enstern US. (n)
6726 4421 16000 14900 2740 1750 00N Yes* T00 - 10,000
RS 59 29 100 68 314 0 002 Yes® - -
70 113 2570 1970 02 206 0290 No <01-N
70 414 198 1) 1280 149 12 0 040 Yex* 10 - 1,500
07 06 210 181 0 01 02 0520 No <1 .7
113 07 S 11 09 01 000} Yes® .-
“‘nlomm WSHH RON? 1NN 198000 2250 4460 0001 Yes 100 - 280 (0
‘hromium 15§ 208 489 43190 76 $3 0210 No I - 1,000
“obalt 71 59 169 1513 13 2 0140 No <03.70
‘opper 5S4 224 6970 0 Hniao 121 11 000 Yes® <1 - 700
ron 17564 16158 19200 161000 7190 SO0 0730 No 100 - = 100,000
cud 90 S 428 22700 176 0 146 29 0040 Yes® < 10 - 3N
ugnesim 10400 179513 39400 SHIRN0 1480 608 0.048 Yes --
angancse 489 408 1400 1280 252 220 0730 No 2 - 7,000
crcmy 01 01 04 0s 01 0.1 0650 No 00)-314
ickel 174 207 199 1730 70 62 0360 No <5 - 700
‘olassium 975 034 2130 1250 S 16Y 0001 Yes* SO - 37,000
Selenium 05 04 40 s 02 02 0290 No
Silver 09 08 10 24 08 04 0030 Yes* -
[Sodium 1330 104 8 15100 120 282 291 0230 No < SO0 - 50,000
Thalhum 03 02 0s 0s 02 01 0005 Yes® ..
Vanadium 2211 1513 459 b 1) 105 51 0010 Yes® «7 .0
/anc 1270 76 4 424 0 S64 0 294 1o 0034 Yes® ©9-2.900
K yanide 04 05 006 21 03 01 0630 No
oles
* indicates offsite concentration 18 stutistically higher thuan onsile concentration
v T Shackletic and J G Boetngen  Element Concentiations in Soils and Other Suificinl Matenals
of the Conterminous United States  USGS, PP No. 1270 1984
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published background values (Table 4-2). However, the individual sample concentration
for beryllium exceeded the USGS background value at CLSBO8 at a concentration of
151 mg/kg in the 0- to 2-foot sample. USGS background values for lead were also
exceeded at CLSBOS8 at a concentration of 376 mg/kg and a depth of O- to 2-feet and at
CLSBO2 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 offsite
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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Tabie 4-3

Grousdwater Results Summary Table

Carter-Lee Lumber
(Page 1 of 2)

CLMW 81 CLMWD2 CLMWE3 CLMWO4
Station Location {wpgradient) (upgradieat) ( ieat) (down-crossgradient)
Sampile Namber]
Date Sampled:} 11 £92] 6793 19-2293] 11792} 6793 9722931 11/692] 6793 192293} 11/1692] 6793 | 92293
<16 | <10 | <10 1 <10 | <10 [ <10 | <10 | <18 | <10 | <10 ] <10
ivolstles ipg L)
1P <19 <10 3 <10 <10 <10 <10 <10 <10 <10 <10
<17 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<13 <10 <19 <10 <10 <10 <14 <10 <10 <10 <10 <10
< 19 <12 <10 <10 <10 <10 08 <10 <10 <10 <10 <10
\iphthalate <19 <10 <10 <10 <10 1 08 <10 <10 <10 <10 <10
<10 < 10 <10 <0 <10 <10 <2 <10 <10 <10 <10 <10
<10 <19 <10 <10 <10 <10 08 <10 <10 <10 <10 <10
-Ethy thexy phthal ste <19 <10 <10 06 <10 <10 I <10 <10 <10 <10 <10
s (/L)
<01 | <005] <005] <01 ] <005]0003 | <01 }J <005]<005| <0.1 | <005} <0.05
<] | <003]00032 | <01 | <005] <005] <01 | <005] <005] <01 | <0.05] <0.05
HC (Lndane) <31 1 <008} <005] <01 | <005] 00! <01l | <005 <00s8] <0.1 | ~0.05][ <0.05
<)l | <005 <005| <01 | <005]000™ | <01 | <005] <005)] <01 | <005 <0058
<Ol | <005 <005] <01 [ <005[000653| <01 | <0Q05| <005 <01 | <005 <003
<] | <0085 <005 <01 | <005| 0018 | <01 | <005]| <003} <01 | <005| <0.05
<Nl | <00%]| <008| <01 | <005] 0017 <01 | <005] <005| <01 | <0.05| <0.05
fan sulfme <901} <01 ] <01 ] <01 ] <01} <01} O <01 | <01 | <01 | <01 | <0.
<0l <0l <0.1 <01 <01 0012} 022 <01 <01 <0.1 <0.1 <0.1
norgamics (ag L)
333 [ <235 <538 <24 | <235 <538} 2685 | <282 | <558 <24 | <235 | <538
<1 <23 | <12 16 <23 | <12 13 <23 | <12 11 <46 | <12
<112 138 126 670 703 67 670 571 480 448 4938 384
<l <8 10 <1 < 81 <] 11 <lé <l <1 <12 <l
<4 <1~ ] <28 <4 <17 | <28 <4 <17 | <28 <4 <17 | <28
{31000 126000 116000 117006 | 108000 | 161000 | 183000 | 194000 | 173000 | 164000 { 79000 [ 139000
<3 <f8 | <3° <3 <S58 | <37 <3 <58 | <37 <3 <58 | <37
<3 <38 | <45 <s <38 | <458 <$ <38 | <43 <3 <38 | <45
<3 <42 s2 <4 <42} <36 <4 <42 46 <4 <42} <36
278 <213 1270 | <6 | <48 | s17 [ 106 | <48 | <188 235 | <48 | <181
¥ £s <8 <1 23 <5 | 12 19 <5 | <1 30 | <5
34400 | 33400 | 33 32400 | 31400 | 32200 | 36800 | 39000 | 39900 | 40200 | 45000 | 38300
16" 122 270 T8 <18 30 pal 6 10 116 <18 <1.6
<H2 <1 <1 <02 < <1 <02 <1 <1 <02 <1l | <.
19 <61 [ <1321 114 <61 | <132 89 <61 | <132| <3 <6.1 | <132
3840 | 4160 [ <4390 | 4400 | 4680 | <4390 4070 | 3310 | <4390 4490 | 4250 | <4390
14 <33 <1 30 61 12 13 <33 <1 18 92 <]
42800 | 34000 | 49800 | 51200 | 37200 | 36600 | 46100 | 40100 | 44200 | 53200 | 40700 | 50300
[Thallrum <1 <12 <= 14 <12 < ” 10 <12 <= <l <12 <.7
N anadram <3 <33 <47 <3 <33 <47 <3 <33 <474 <3 <33 <47
2 nc hd <340 118 <3 <34 | 70 16 <34 | 42 <3 ‘ <34 | 65
F)tnde <10 <10 20 <10 <10 bX ) <10 <10 20 <10 J <10 39
[Treatment Parametery (mg/1) !
Alkalmicy -- -- 399 -- .- 29 .- -- 442 - b .- 406
Towal Organx Carbon -- -- §54 .- -- L65 -- .- 151 -- ’ -- 94
-- -- 127 -- -- 92 .- -- 14 .. -- 93.7
.- - 09 - - 851 -- .- s -- ‘ -- 723
-- .- 651 -- -- 532 -- .- 7 .- -- 569
’ -- -- 686 .- -- 586 .- -- 830 -- ’ -- 4 710
-- -« | 2910 .- -- | 290 -- -- | 3810 -- .- | 3210

\KE DP41_038 XLS
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Table 4-3
Groundwater Results Summary Table
Carter-Lee Lumber
(Page 2 of 2)
CLMW05S Groundwater Grab Samples
Station Location: (downgradient) CLMWO05-FR"| CLSBO01 CLSB02 CLSB03 CLSB04 Drinking
Sample Number: ) CLGRB01} CLGRB02}] CLGRB03| CLGRB04 Water
Date Sampled:| 11/6/92] 6/7/93 | 9/22/93 9/22/93 11/6/92 11/6/92 11/6/92 11/4/92 MCL"
[Volatiles (ng/L)
hloroform <10 <10 <10 <10 <10 <10 <10 <10 100
[Semivolatiles (ng/L)
Phenol <10 <10 <10 <10 <10 2 1 <10 NA
[Naphthalene <10 <10 <10 <10 <10 2 <10 <10 NA
Diethy|phthalate <10 <10 <10 <10 <10 09 <10 <10 NA
Phenanthrene <10 <10 <10 <10 <10 0.6 <10 <10 NA
Di-n-butylphthalate <10 <10 <10 <10 i <2 <18 0.5 NA
[Fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 NA
Pyrene <10 <10 <10 <10 <10 <10 <10 <10 NA
bis(2-Ethylhexyl)phthalate <10 <10 <10 <10 <10 <10 <10 <10 6
[Pesticides/PCBs (ug/L)
alpha-BHC <01 | <0.05] <0.05 < 0.05 <0.1 <0.1 <0.1 <0.1 NA
delta-BHC <0.1 | <0.05] <0.05 <0.05 <0.1 <01 <0.1 <0.1 NA
gamma-BHC (Lindane) <0.1 | <0.05] <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 0.2
[Heptachlor <0.1 | <0.05] <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 04
Aldrin <0.1 | <0.05] <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 NA
[Dieldrin <0.1 | <0.05] <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 NA
[Endrin <0.1 | <0.05] <0.05 <0.05 <0.1 <0.1 <0.1 <Q.1 2
[Endosulfan sulfate <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 NA
44'-DDT <0.1 | <0.1 { <0.1 0.0036 <0.1 <0.1 <0.1 <0.1 NA
Inorganics (nug/L)
Aluminium <24 | <23.5] <538 <538 <24 36.3 29.7 11400.0 50-200*
enic 1.5 <23 { <12 <12 <1 <1 <1 10.7 50
[Barium 68.5 55.6 59.5 57.3 85.6 68.2 88.3 253 2000
[Beryllium <1 <16 23 <1 <1 .1 <1 1.5 4
admium <4 <17 4.0 <28 <4 <4 <4 <4 5
alcium 197000 140000] 146000 137000 132000 144000 155000 257000 NA
hromium <3 <58 | <37 <37 <3 <3 <3 51.9 100°
obalt <5 <38 | <45 <45 <5 12.2 229 30.8 NA
opper <4 <42 63 <36 <4 <4 <4 99.3 1300
firon 116 | <i19] 1120 <18.8 142 138 1790 64100 300*
Lead 1.2 2.2 <0.5 <05 <1 <1 1.0 49.7 15
Magnesium 30800 | 28200 | 33100 33800 35100 35500 38300 68300 NA
Manganese 90.6 <18 4.1 1.6 838 328 1010 1790 50*
Mercury <0.2 <.l <.l <0.1 . <02 <02 <02 0.6 2
INickel 114 <6.1 | <132 <132 74 <5 11.4 65.8 100
[Potassium 3940 | 3170 | <4390 <4390 4120 4460 4670 6160 NA
[Selenium 3.7 5.0 2.0 <1 1.5 2.7 25 29 50
Sodium ) 24800 | 34000 | 40400 42100 43500 49400 49300 47800 NA
allium <1 <12 ] <07 <07 <1 <1 <1 <1 2
anadium <3 <33 4.8 <47 <3 <3 <3 46.6 NA
Zinc <3 <34} 143 5.4 4.6 8.3 249 389 5000*
yanide <10 <10 4.0 5.2 <10 <10 <10 <10 200
reatment Parameters (mg/L)

Alkalinity -- -- 372 373 -- -- -- -- NA
otal Organic Carbon -- -- 7.24 7.54 -- -- -- -- NA
hemical Oxygen Demand -- -- 98.4 77.8 -- -- -- .- NA
hloride -- -- 61.9 67.7 .- .- .- .- NA

[Hardness, as CaCO, .- .- 592 636 .- -- -- .- NA
otal Dissolved Solids -- .- 664 774 - -- -- -- NA
otal Suspended Solids -- -- 5510 3300 -- -- -- -- NA

* "FR" designates fieid replicate.

® Maximum contaminant level promulgated under U.S. EPA's Safe Drinking Water; *refers to secondary MCLs.
€ MCL for total chromium.

INA 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-butylphthalate. The majority of the SVOCs were detected at CLSBO2.

4.2.1.3 Monitoring Well Samples

Only one VOC was detected during the three sampling events. Chloroform was detected
in CLMWO2 at a concentration of 1 ug/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 (CLMWO02 and CLMWO03) during the
November 1992 sampling event. CLMWO?2 is located upgradient of the site and
CLMWO3 is located downgradient. The SVOCs included phenol. phenanthrene,
di-n-butyiphthalate, pyrene, and bis(2-ethylhexyl)phthalate. Concentrations ranged
between 0.6 and 3 ug/L (Table 4-3). No SVOCs were detected in June 1993. One
SVOC. Di-n-butylphthlate was detected at CLMWO02 at a concentration of 1 ug/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 sampiing event.
Endosulfan sulfate and 4.4’-DDT were detected in CLMWO3, each at a concentration of
0.22 ug'L. No pesticides were detected in June 1993. In September 1993, several
pesticides were detected at CLMWO1, CLMWO02, and CLMWOS (refer to Table 4-3).
CLMWO01 and CLMWOS each had one pesticide detect. Seven pesticides were detected
at CLMWO02 with concentrations ranging from 0.003 to 0.018 ug/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 CLSB0O4 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.



Arsenic was detected at CLMW02, CLMW03, CLMW04, and CLMWO05 in November
1992. Concentrations ranged between 1.1 ug/L at CLMWO04 to 1.6 ug/L at CLMWO02.
Arsenic was not detected during subsequent sampling events.

Beryllium was detected at CLMWO3 in November 1992 and at CLMWO01 and CLMWO05
in September 1993. Concentrations ranged from 1 ug/L at CLMWOL1 to 2.3 ug/L at
CLMWOS.

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

5-1



analvzed 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
anajvses for background soil. the exception to this analvtical protocol is cvanide which
was analyzed in 5 samples.

Soil data reveal that 24 inorganic chemicals (Table 5-1). 8 VOCs (Table 5-2), 25 SVOCs
(Table 3-3). 12 pesticides (Table 5-%). and 1 PCB congener (Table 5-4) 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)
o No site-specific historical use or significance

. Onsite concentration less than or equal to background concentration
(emploved 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)

o Considered a micronutrient and toxicologically 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 54). 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 54.

The CPCs were identified in the following soil samples (subsurface soil = sb, swale
soil = ss):



Chemicals of Potential Concern

Table 5-1

Inorganics in Soil
Carter-Lee Lumber

Criteria Used Total Positive Range of
hemical Selected as for Nonselection Positive Total Detection Positive Background

|&nmcter CPC? (b) Detections Analyses Frequency Detections Range (a)
“ln_orgnnics (mg/kg)
{{Aluminum 1o 3 30 30 100% 1,090 - 14,900 2,460 - 16,000
[{Antimony no 3 1 30 37% 3.4-100 6.8-329
[tArsenic no 3 30 30 100% 24-197 0.2-257
[IBarium no 3 30 30 100% 12-328 14.9-198
[[Beryllium no 3 30 30 100% 0.1-151 02-2.0
[Cadmium no 3 30 30 100% 0.1-13 08-56
[icalciom no 5 30 30 100% 4,460 - 236,000 2,250 - 128,000
[Chromium no 3 30 30 100% 48-439 6.7-489
[iCobalt no 3 30 30 100% 22-153 3.1-16.9
{tCopper no 3 30 30 100% 3.7-114 8.3-6,970
Jfiron no 3,5 30 30 100% 5,030 - 161,000 6,570 - 39,200
[lLead no 3 30 30 100% 29-376 10.1 -2,270
[Magnesium no 5 30 30 100% 605 - 59,000 1,480 - 39,400
[Manganese no 3 30 30 100% 204 - 1,280 252 - 1,400
[Mercury no 3 30 30 100% 0.1-05 0.1-04
[INickel no 3 30 30 100% 29-173 69-399
lPotassium no 3,5 30 30 100% 169 - 1,250 433 -2,130

Selenium no 3 24 30 80% 02-35 02-4.0

Silver no 3 30 30 100% 04-24 08-1.0

Sodium no 3,5 30 30 100% 29.3-332 28.2-1,510

Thallium no 3 23 30 71% 0.1-0.5 02-0.5

[Vanadium no 3 30 30 100% 5.3-88.6 83-459

Zinc no 3 30 30 100% 11.6 - 564 23.1-424
{Cyanide no 3 23 23 100% 03-2.1 03-06

ootnotes:

a) Background represents analytical results of soil samples taken from soil sample locations CLBKO! through CLBK17.
b) Criteria used for deletion of a chemical from consideration as a chemical of potential concern (CPC):

Low detection frequency (less than 10%).

. No historical use or significance.

I

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

MKE/DP41_008.XLS
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Fable 8-2
Chemicals of Potentisl Concern
Volatile Organics in Soil

Carter-lee Lumber

Criteria Uned lotal Positive Range of

‘hemical Selected ms for Noaselection Positive 1otal Detection Positive Background Hackground
Flrlllﬂtf CM? ) Detection Analyses Frequency Detections Range (n) Range (b)
[iValatite Organics (ug/kg) I
l&cclunc n 24 14 27 2% 14-170 nondetect - 28° not avatluble
ul-llulumnc (MEKR) no 24 } 27 1% 13-4 nondetect - 1)® not avilable
* ‘hlorobensene ne 1.2 | 27 4% hi nondetect el available
I’-lhylbcnum no 23 } b 1% 2 nondetect 1,000 - S 000
lh‘lclhylcnc chlonde "o 24 21 27 R5% 2- 8¢ nondetect - 42° not avatlable
"lﬂchlmocthcuc no 1.2.3 1 27 4% 2 nondetect - 6 not avalable
"Iolucuc no 214 [} 7 61% 2-130 nondetect - 160° 1,000 - 8,000
“Xylcm: no 2. 6 27 22% - 268 nondetect - 2 1,004 - 5,000

Ootnotes
n) Hackground represents analy tical results of sonl samples taken trom soil sample locations C1 BRKO1 through CLBRO7,
¢ indicates upper end of range 1s possibly representative of common Iaborstory contamination

b) Hackground reference - " Fhe Sl Chemistry of Hazardous Matcrials,” James Dragun, Hazardous Materials Control Rescarch Institute, 1988
¢) Criteria used for deletion of a chemical tfrom consideration as a chemical of potential concern (CPC)
I Low detection frequency (less than 10%)

No historical use or significance
3} Detected onsite concentrations statistically cquivalent to or less than background concentrations

Common laborstory contaminamt
. Considercd a micronutrient and toxicologically insignificant

MKE/DP41_009.XL.S
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Table 5-3
Chemicals of Potential Concern
Semivolatile Organics in Soil
Carter-Lee Lumber
Criteria Used Total Positive Range of
hemical Selected as  for Nonselection ‘Positive Total Detection Positive Background Background
arameter CpPC? (C) Detection Analyses Frequency Detections Range (a) Range (b)
emivolatile Organics (pg/kg)
cenaphthene no 3 15 27 56% 32-1,800 28 - 20,000 not available
cenaphthylene no 3 15 27 56% 21 -1,800 24 - 19,000 not available
nthracene no 3 20 27 74% 45-1,200 39 - 70,000 not available
enzo(a)anthracene no 3 23 27 85% 59-5,300 22 - 360,000 169 - 59,000
enzo(a)pyrene no 3 18 27 67% 58 - 7,800 180 - 360,000 165 - 220
enzo(b)fluoranthene no 3 21 27 78% 130- 12,000 180 - 290,000 15,000 - 62,000
Benzo(g,h,i) perylene no 3 16 27 59% 84 - 6,200 120 - 140,000 900 - 47,000
Benzo(k)fluoranthene no 3 10 27 37% 170 - 5,700 180 - 290,000 300 - 26,00
is(2-ethylhexyl)phthalate no 34 3 27 11% 39 -3,600 61 - 14,000 not available
utylbenzylphthalate no 1.4 1 27 4% 3600.0 380 not available
arbazole no 3 20 27 74% 42 -580 42 - 49,000 not available
hrysene no 3 23 27 85% 70 - 6,400 35 - 410,000 251 - 640
ibenz(a,h)anthracene no 3 5 27 19% 78 - 3,600 23 - 60,000 not available
ibenzofuran no 3 18 27 67% 19 - 1,200 30 -9,000 not available
-3' dichlorobenzidine no 1 1 27 4% 3,600 380 not available
iethylphthlate no 4 1 27 4% 64 nondetect not available
i-n-butylphthlate no 34 17 27 63% 20-1,800 20 - 60,000 not available
i-n-octylphthlate no 34 6 27 22% 19 - 3,600 29 - 60,000 not available
luoranthene no 3 17 27 63% 74 - 8,400 29 - 790,000 200 - 166,000
luorene no 3 18 27 67% 23-610 23 - 30,000 not available
ndeno(1,2,3-cd)pyrene no 3 12 27 44% 29 - 3,600 140 - 90,000 8,000 - 61,000
-methylnaphthalene no 3 16 27 59% 28 - 1,400 25 - 60,000 not available
aphthalene no 3 13 27 48% - 34-2,200 21 - 60,000 not available
henanthrene no 3 23 27 85% 60 - 6,500 28 - 370,000 not available
Fyrcne no 3 21 27 78% 74 - 15,000 28 - 800,000 145 - 147,000
ootnotes:
a) Background represents analytical results of soil samples taken from soil sample locations CLBKO1 through CLBK17.
b) Background reference - “Toxicological Profile for Polycyclic Aromatic Hydrocarbons," Agency for Toxic Substances and Disease Registry, December, 1990.
c) Criteria used for deletion of a chemical from consideration as a chemical of potential concern (CPC):
1. Low detection frequency (less than 10%).
. No historical use or significance.
. Detected onsite concentrations statistically equivalent to or less than background concentrations.
. Common laboratory contaminant.
5. Considered a micronutrient and toxicologically insignificant.
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Table 8.4

Chemicals of Potential Conceen

Pesticider and € B2 in Soil
Cartes Dee Lumber

Criterin Uned Lotsl Posttive Range of

“hemicat Selected an for Nonselection Posttive Total Detection Positive Rackground

‘arameter Cre? (h Detections Annlyses Frequency Detections Range (a)
Beesticides (pa/ky)
l‘\lphl chlordance no 3 4 27 19% 14. 4 nondelect - 4 K
[k inmaa chlordanc o ) 4 3 15% 7428 nondetect - 10
I‘,"-l)l)l) ho 1,2,} | 21 4% 46 nondetect - 7 60
I»‘,d'-l)l)l-ﬁ no 1.2 2 27 7% 4140 nondetect

A-Dbi no 23 14 27 $2% $1-140 nondetect - 14
tndolulfm 1 no 2.1 4 7 19% 1921 nondetect - 6 8
n-ndmullm sulfate no | 2 27 1% $2-2% nondetect
l!-ndnn no 2 U] 27 11% $2-18 nondetect - 19
wndtln hetone no 23 \ 27 11% 64-13 nondelect - 44

{eptachior yes 4 17 15% 1.9-4.2 nondetect
Irlcmlchlm cpuxide no ] ] n 19% 2-56 nondeteet - § )
[Methoxychior no 1.2.) 2 27 % 1K - 46 nondetect - R4
lieC Bs (ug/ug)

rochlor 1284 yes ) 27 1% 32-38 nondetect

‘sotnotes

a) Background represents analytical results ot soil samples taken from soil sample locations CLBRKOL through C1 K07
b) Criteria used for delction of 8 chemical trom consideration as a chemical of potential concern (CPC)

I Low detection frequency (less than 11%)
2 No historical use or significance

M Common laboratory contaminant

$ Considercd a micronutsient and toxicologically insignificant

b Detected onsite concentrations statistically cquivalent to or less than huckground concentrations

MKIL/DP41_011.XLS
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Heptachlor

. SS01-B (2.6 pg/kg, “‘T”* qualified)
. SB03-1 (1.9 pg/kg, ‘I’ qualified)
. SB11 4.2 pg/kg)

. SB12-1 (2.2 pg/kg, “*T° qualified)

Arochlor-1254 (PCB)

° SS02-A (34 pg/kg, ‘7’ qualified)
SBO1-1 (35 pg/kg, ‘I’ qualified)
o SB11 (32 ug/kg, ‘T’ 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)
o No historical use or significance
o 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 resuits should be considered as positive results only if the
concentrations in the sample exceed ten times the maximum amount
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Table 8 &
Chemicals of Potential (Concern
Inorganice in Groundwater
Corter |20 Lumber

Criteria Used Total Positive Range of
hemical Selected a3 fur Nomaelection Poaltive Total Detection Poailtive Background Drinking Water

F'nnmﬂcr Pt (c) Detection Analynes Frequency Detections Range (n) ML (b)
[inargantcs (g1
[IAlununum no 14 2 17 12% 268-32) $. 1000 30 - 200°
[fArsenic no 34 4 17 4% 11-1.6 1-30 30
[lsaram no 14 14 17 K% N4 108 10 - S00 2,000
liBervinum no 14 ) 17 14% 1-2) - 10 4
Jie adimium no 1,34 | 17 6% 40 - b
| o 6 17 17 100% 108,000 - 197,000 LOOO - 150,000 not available
[kcopper o 14 [ 17 4% 46-6) - %0 1,400
[lirem no 14,6 % 17 47% 106127 10 - 10,000 100
[freaa o 1.4 9 17 110 12.53 18 18
"MAgm:-mm n 1.6 17 17 100% 2K200 - 43,000 1,000 - 30,000 nut available
[IManganese o 3 13 17 6% 16-90 1. 1000 100
[Nvekel no 3.4 s 17 29% K9-119 10 - %0 100
IPotassium no 1.6 B V7 63% 1110 - 4,680 1.000 - 10,000 nol available
[Nelemum no 14 1 17 63% 12-92 1-10 S0
Sadium no 1.6 17 17 100% 24800 - 54,000 300 - 120,000 not available
Thallium no 14 2 17 12% 1-14 1-1350 2
Vanadinm no 13 1 17 6% 48 1-10 not available
Vane no 3.4 9 17 31% 42-1413 10 - 2,000 $,000°

[ yaimde no 4 6 17 15% 2-54 not available 200

FFootnoles

#) Dackground relerence - “The Soil Chemintry of Hazardous Materials,” James Dragun, Hiazardous Materials Control Research Institute, 1988

b) Maximum contarmmant level promulgated under 11§ EPA's Safe Dunking Water, ¢ refers to secondary MClLa
¢} Cratetin uned for deletion of a chemical from conmderation as & chenucal of potential concern (CPC)
I Low detection lrequency (less than 10%)
2 No hustonical use or migmlicance
¥ Detected onmte concentration less than background concentration
Detected onmite concentrations less than MC1L.
¢ Common laboratory contammant
v Considered a micronutnient and toxicologically isigmficant

MKE/DP41 012 XIS (
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Table 5-6
Chemicals of Potential Concern
Organics in Groundwater
Carter-Lee Lumber
Criteria Used Total Positive Range of
emical Selected as  for Nonselection Positive Total Detection Positive Background Drinking Water
Parameter CPC? (€) Detection Analyses Frequency Detections Range (a) MCL (b)

tVolatlle Organics (ug/L)
[Chloroform no 1,2,4 1 17 6% 1.0 not available 100
[Semlvolalile Organics (pg/L)
bis(2-ethylhexyl)phthalate no 2,4,5 2 17 12% 06-1.0 not available 6
"ﬁn-bulylphthalate no 2,5 2 17 12% 08-1.0 not available not available
"Fluoramhcne no 1 1 17 6% 1.0 not available not available
|IP7hcnanlhrene no 1 1 17 6% 0.8 not available not available
Imol no 1,2 1 17 6% 3 not available not available
[[Pesticides (ug/L)
ljAldrin no 1.2. 1 17 6% 0.006 not available not available
"nlpha BHC yes 2 17 12% 0.001 - 0.003 not available not available
"della BHC no 1,2 1 17 6% 0.003 not available not available

amma BHC (Lindane) no 1,2,4 1 17 6% 0.01 not available 0.2
E,«Q-DDT yes 2 17 12% 0.004 - 0.012 not available not avallable
l[Dieldrin no 1,2 1 17 6% 0.018 not available not available
"Endosulfan sulfate no 1,2 1 17 6% 0.22 not available not available
{[Endrin no 1,2,4 ] 17 6% 0.017 not available 2
Iﬁeplachlor no 1,2,4 1 17 6% 0.008 not available 04

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 concem (CPC):

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

2. No historical use or significance.

. Detected onsite concentration less than background concentration.

. Detected onsite concentrations less than MCL.

S. Common laboratory contaminant.

. Considered a micronutrient and toxicologically 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 toxicologically 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 S-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 pug/L. **J* qualified)
MW-5 (0.001 ug/L, *'J’ qualified)
4.4-DDT
MW-2 (0.012 pug/L, **J"° qualified)
MW-5 (0.0036 ug/L. **J"" qualified)

5.2 Potential Routes of Migration
A migration pathway defines how 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

o Migration in air subsequent to volatilization
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. Migration on dust particles transported by air

o 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
groundwater 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 CLMWO2 and furthest downgradient at CLMWO0S5) had detectable
concentrations of pesticides. It is likely the pesticides will move onto the site’s
subsurface and then offsite through the groundwater.
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5.2.3 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 berms 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
claysilt) 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.
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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 in 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

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

o Standard Default Exposure Factors, Interim Guidance
. Role of the Baseline Risk Assessment in Superfund Remedy Selection
Decisions

o Risk Assessment Guidance for Superfund—Human Health Evaluation
Manual, Part B, Interim Final



Specific tasks performed and discussed in this report include:

Toxicity 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 FPA 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 toxicity value is not available
through IRIS, the latest available Update of Health Effects Assessment Summary Table
((HEAST] EPA, March 1993) is used. The toxicity values used in this RA are presented
as part of the health nisk 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 nisk characterization addresses the potential for adverse effects for each exposure
setting denved 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 pharmacokinetic 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
° B1—Probable human carcinogen; limited human data are available
° B2—Probable human carcinogen; sufficient evidence in animals and

inadequate or no evidence in humans

. C—Possible human carcinogen
o 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.

Noncarcinogens. Chemicals causing noncarcinogenic effects such as systemic toxins
exhibit a level of exposure above O 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 vears 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 toxicity 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 nisk 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 are presented in units of the inverse of milligrams of chemical per kilogram
of body weight per day. or (mg'kg/day).

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, 1986¢).

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:

o 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



ingestion, 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 1s covered with asphalt except 1 acre at the southeast cormer 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 corner 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 compnise 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 Release Transport Exposure
Source Mechanism Medium Point Exposure Route Receptor
Groundwater 1 Direct contact None Onsite l1a. Ingestion ab
1b. Dermal absorpuon ab
Soil 1 Direct contact None Onsite la. Ingestion ab
Ib. Dermal absorption ab
2. Dust release Arr Onsite 2a. Inhalation of paruculates ab
Receptors evaluated:
a future resident
b_future occupational worker
WAL TPL, D80S GLE65616 RIRI




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 in groundwater, incidental soil ingestion, dermal absorption of contaminants
in 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 in this RA.

This evaluation assumes that exposure concentrations are constant over time. The
conservative, steady-state approach does not reflect potential changes in 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-1).
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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 groundwater exposures
(Table C-1-2).

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

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

6.2.3 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 nisk 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 106 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 toxicological literature to
predict the effects of such interactions. Therefore. consistent with EPA guidelines on
chemical mixtures (U.S. EPA. 1986b), this RA treated carcinogenic risks as additive
within a route of exposure.



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:

L] Future residential:

Ingestion of soil

- Inhalation of soil particulates

Dermal absorption of soil contaminants
Ingestion of groundwater

Dermal absorption of groundwater contaminants

o 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.

6.2.3.5 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 esumate of cumnulative 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 (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 10*to 1 x 109,

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 1077 (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 104 0 1 x 10%.

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 esumate of cumulative excess lifetime cancer nisk (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 1077 (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 10w 1 x 109

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).



Table 6-2
Summary of Noncarcinogenic Hazards in Soil

Noncarcinogenic Hazard Quoticnt

Adult 1E-06 2E-05 2E-05

Ingestion of Soil Dermal
Land Use - and Inhalation of Absorption of Cumulative Major Contributors to;
Receptor Particulates Contaminants Hazard Index Hazard
Future
Residential no hazard
Child 4E-05 5E-05 ) 9E-05 (index less than 1)
Future
Occupational no hazard
(index less than 1)

Exposure Assumptions :

Exposure Scenario Future Residential Future Occupational
Receptor Child Adult

Body Weight (kg) 15 70

Exposure Frequency (d/yr) 350 250

Exposure Duration (yrs) 6 : 25

Ingestion Rate (mg/day) 200 50

Inhalation Rate (m3/day) 20 20

Particulate Emission Rate (m3/kg) SE+H09 SE+H09

Surface Area Exposed (cm2) 2688 5434

Soil Adherence Factor (mg/cm2) 1 1

MKE/DP41_016.XLS
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Table 6-3
Summary of Carcinogenic Hazards in Soil

Excess Lifetime Cancer Risk

MKEDP41 _01¢XLS

Ingestioa of Soil Dermal
Land Use - and Inhalation of Absorption of Cumulative Major Contributors tof
Receptor Particulates Coataminants Cancer Risk Risk
Fature
Resideatial
Child 2EQ7 8E-07 1E-06 none
Future
Occupaticasl
Adult 3E-08 2EQ7 2EQ7 none
Exposure Assumptions :
Exposure Scenano Future Residential Future Occupational
Receptor Chuld Adult
Body Weght (kg) 13 70
Exposure Frequency (dhr) 350 230
Exposure Duration (yrs) 6 23
Ingestion Rate { mg/day) 200 30
Inhalation Rate (m3/day) 20 20
Paruculate Emission Rate (m3/kg) SE+09 SE+09
Surface Area Exposed (cm2) 2688 8434
Sotl Adherence Factor (mg/cm ] !

GLE65616.RLRI



Table 64
Summary of Noncarcinogenic Hazards in Groundwater
Noncarcinogenic Hazard Quotient
Dermal
Land Use - Ingestion of Absorption of Cumulative Major Contributors
Receptor Groundwaer Contaminants | Hazard Index to Hazard
Future no hazard
Residential 7E-04 6E-07 7E-04 (index less than 1)
Future . no hazard
Occupational 2E-04 4E-07 2E-04 (index less than 1)

Exposure Assumptions :
Exposure Scenario Future Residential Future Occupational
Receptor Child + Adult Adult
Body Weight (kg) Adult 70 70
Exposure Frequency (d/yr) 350 250
Exposure Duration (yrs) Adult 24 25
Ingestion Rate (L/day) Adult 2 1
Surface Area Exposed (cm2) Adult 20900 20900
Time in Water (hrs/day) 0.25 0.25
Body Weight (kg) Child 15
Exposure Duration (yrs) cild 6
Ingestion Rate (L/day) Child 1
Surface Area Exposed (cm2) Child 8960

MKE/DP41_017.XLS GLE65616.RI.RI



Table 6-§
Sommary of Carcinogenic Risks in Groundwater
Excess Lifetime Cancer Risks
Dermal
Land Use - Ingestion of Absorption of Cumaulative Major Contributors to)
Receptor Groundwater Contaminants Cancer Risk Risk
Future
Residential 3E-0” SE-11 3E0” none
Future
Occupationsl 8E-08 3E-11 8E-08 none
Liposare Assumptions:
Exposure Scenano Future Residential Future Occupational
Receptor Child - Adult Aduht
Body Weight tkg) Adult "0 7
Exposure Frequency tdyn) 350 250
Exposure Duration 13 1s) Adult 24 25
Ingestion Rate (L day) Adult 2 1
Surface Area Exposed 1cm2) Adult 20900 20900
Tune in Water thrs day ) 0.2s 0.25
Body Weight ikg) Child 15
Exposure Duration ¢3>rs) Child 6
Ingestion Rate (L day) Child 1
Surface Area Exposed 1cm2) Child 8960

MKE DP41_018 XLS GLE65616.RI.RI



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" (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 10% to 1 x 10°.

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 in the vicinity of the site. This does not,
however, suggest the PAH compounds, both onsite and offsite, 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.
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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 mumor 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 in 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

Potential Effect of Uncertainty

Comment

Use of cancer potency
factors

Overestimate nsks.

Potencies are upper 95th percent confidence limits
denived from the lineanzed model. Considered
unlikely to underestimate true nsk.

Risks/doses within an
' exposure route assumed
1o be additive

Over- or underestimate nsks.

Does not account for synergism or antagonism.

. Toxicity values denved
{ pnmanly from animal
studies

Over- or underestimate nsks.

Extrapolation from animal to humans may induce
error due to differences in absorption,
pharmacokinetics, target organs. enzymes. and
population vanability.

. Toxicity values derived

Over- or underestimate nsks.

Assumes linear at low doses. Tends to have

primanly from hugh conservative exposure assumptions.

doses, most exposures

are at jJow doses

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

\ factors 10 development
’ of toxicaty values

of safety.

Affect of absorption

Over- or underestimate nsks.

. The assumption that absorption 1s equivalent

across species 1s implicit in the denvation of the
critical toxicity values. Absorption may actually
vary with species and age.

cnucal toxcity values to

’ Affect of applying
,| soil exposures

Overestimate nsks.

Assumes bioavailability of contaminants sorbed
oato soils is the same as delivered 1n lab studies.
Contamnants delivered wn studies may be more
bioavailable.

MKE10013CBE.WP5-1



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
refative 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 nsk.

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.

MKE10013CBE. WP5-2




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 offsite 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
concentrationis 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 in 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 1s at an upgradient location. CLMWO02. 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 10 to 10 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 nsk range. The cumulative excess lifetime cancer risk for residential groundwater
exposures is 3 X 107, 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 in 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.

o 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 CHMHILL

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 CLBKO06. 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



Table TMI1-1
CLP Laboratories
Carter-Lee Lumber

iSampling Event Date Parameters CLP Laboratory Address
Phase | Nov 1992 |RAS Organic Southwest Laboratones of Okiahoma
RAS Inorganic Silver Valley Laboratones Kellogg, ID
Phase 2 fun [993 |RAS Organic Pace Laboratones Lenexa, KS
RAS Inorganic Skinner & Sherman Labs Waltham. MA
Sept 1993 [RAS Organic Ross Analvtical Senvices Suongsville, OH
RAS Inorgamic ITMO St. Lowss Laboraton Earth City, MO
SAS Hardness Vegas Analvtical Laboratones Las Vegas. NV
RAS Alkalimty, SO4.Chlonde.
TOC. TSS. COD Silver Vallev Laboratonies Kellogg. ID

WAE DP4l 333 NLS

GLE6%616 RIRI
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remedial investigation. Soil samples collected from CLSS01 to CLSS03 and CLBKO1 to
CLBKO7 were analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), metals, cyanide, pesticides, and PCBs. Soil samples collected
from CLBKOS8 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 (CLSBO1 to CLSB12 and CLBKO1) 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-1.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 CLBKO1 and CLSBO1 to CLSB04. One soil sample
was collected from borings CLSB07, CLSBO0S8, 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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cvanide. 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 CLMWO! and CLMWO02 were installed to provide water quality data from an
upgradient location. Wells CLMW03. CLMWO04. and CLMWO0S5 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.
CLMWO02 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 niser 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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Woll Cap

4" Steel Protective
casing; 7-foot long

A Top of PVC Casing

B Ground Surface

NN

\\\\\\\\\\\\\\\\&

N

NN

C Top of Granular Bentonite

/——2" PVC Casing
‘{ /’*Gnnullr Bentonite

Monitoring
/ Well A B C D E F G

CLMWO1 697.18 | 695.18 | 691.18 | 682.15 | 678.15 | 668.15 | 667.65

CLMWO02* | 696.56 | 697.14 | 693.14 | 681.14 | 677.14 | 667.14 | 666.64
CLMWO3 694.33 | 692.55 | 688.55 | 681.55 | 677.55 | 667.55 | 667.05

D Top of Sand Pack
E Top of Well Screen

CLMWO04 694.04 | 691.91 | 687.91 | 681.91 | 677.91 | 667.91 | 667.41

CLMWO0S

Elevations are in feet and are referenced to MSL.
*CMW-2 is a flush mount.

10-foot 0.01 Inch Slot.
2" PVC Screen

F Bottom of Well Screen
G Bottom of Boring

.
FIGURE TMI-I —

Monitoring Well Construction Details omrpm
Carter-Lee Lumber R S
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Table TM1-2
Water Level Data
Ground

Well No. | Elevation| 11/92 6/93 8/93 9/93
CLMWO01(695.18 675.68 674.96 |674.53 |676.65
CLMWO02|697.14 675.87 677.80 1677.34 |676.94
CLMWO03]692.55 675.03 674.59 (674.14 (676.00
CLMW(04 |691.91 675.21 674.33 [673.91 |676.13
CLMW051690.72 674.85 674.28 [673.83 [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 TM1-1). Groundwater samples were analyzed for VOCs. SVOCs. metals,
cvanide. pesticides. and PCBs. Samples collected in September 22, 1993, were also
analyzed for the following treatment parameters:

Alkalinity
Chemical oxygen demand
. Chlonde
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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 (CLSBO1, CLSBO02,
CLSBO03, 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 CLSB0O1 to CLSB04
were established during the week of November 8. 1992. Vertical locations for the wells
were surveved 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 surveyved to the nearest foot. The property fenceline was
used for horizontal control. Survey data for the monitoring wells is provided in

Figure TM1-1.

MKE10013CCS WPS
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TECHNICAL MEMORANDUM NO. 2 CKMHIL

PREPARED FOR: U.S. EPA Region 5

PREPARED BY: Sandy Feher/CH2M HILL

DATE: April 1, 1994
SUBJECT: Carter-Lee Lumber
Groundwater Users Survey
PROJECT: GLEG65616.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 of CLL Site

Carter-Lee Lumber

Screen Topof Bottom of Average Well
Well Depth Diameter Screen Screen Yield 1991
[No. |Well Owner Well Address Well Use (feet) (inches) (BGS) (BGS) Aquifer (gpm)

1 |Belt RR Stockyards Kentucky Avenue & Stock Street Industrial 75.0 30 -- -- SG --
2 |Curtiss-Wright Corporation Kentucky Avenue & Stock Street Industnial 70.0 18 55.0 70.0 SG --
2 |Curtiss-Wright Corporation Kentucky Avenue & Stock Street Industnal 70.0 18 55.0 70.0 SG --
3 |Eli Lilly & Company Nordyke Avenue Industriat 60.0 18 55.0 60.0 SG --
3 |Eli Lilly & Company Morris Street Industrial 91.0 18 71.0 91.0 SG 500
3 |El Litly & Company Morris Street Industrial 60.0 18 45.0 60.0 SG --
3 {Eli Lilly & Company Morris Street Industrial 65.0 18 45.0 65.0 SG 600
3 |Eli Lilly & Company Morris Street Industrial 68.0 -- -- -- SG 1961
4 |Queens Group Indiana 620 S. Belmont Industrial 118.5 10 98.5 1185 SG --
5 [Minois Cereal Mills 1730 W. Michigan Industrial -- -- -- -- SG -
5 |1linois Cereal Mills 1730 W. Michigan Industrial 340.0 12 -- -- BR --
5 |IMlinois Cereal Mills 1730 W. Michigan Industrial 93.0 -- -- -- SG --
S |lNinois Cereal Mills 1730 W. Michigan Industrial 180.0 12 -- -- SG 26
6 |GM Truck White River Parkway Industrial 81.0 18 61.0 81.0 SG 57
6 |GM Truck White River Parkway Industrial 8§4.8 18 59.8 84.8 SG --
6 JGM Truck White River Parkway Industrial 783 18 533 78.3 SG --
6 |GM Truck Henry & Morris Industrial 65.0 18 45.0 65.0 SG .-
7 }Indianapolis Zoo 1025 W. Washington Street Residential 55.0 4 -- -- SG --
8 |Indianapolis Stockyards 1501 Kentucky Avenue Industrial 101.5 12 80.5 101.5 SG --
9 |Industrial Anodizing 1436 W. Oliver Residential 51.0 35 -- -- SG --
9 lIndustnial Anodizing 1610 W. Washington Street Industrial 93.0 8 -- -- SG 15
9 |industrial Anodizing 1610 W. Washington Street Industrial 93.0 8 -- -- SG 55
10 |Mrs. Norma Tumer 750 S. Shephard Street Residential 50.0 3 -- -- SG --
11 |Indianapolis Zoo W. Maryland & White River Parkway Industrial 59.5 -- -- -- SG --
11 |Indianapolis Zoo W. Maryland & White River Parkway Industrial 52.0 -- -- -- SG --
12 |Link-Belt Company 220 S. Belmont Industrial 120.0 -- 100.0 120.0 SG --
12 |Link-Bett Company 220 S. Belmont Industrial 1250 2 107.8 122.8 SG .-
12 |Link-Belt Company 220 S. Belmont Industrial 123.5 -- 103.5 123.5 SG --
12 |Link-Belt Company 220 S. Belmont Industrial 121.0 I8 101.0 121.0 SG/BR --
12 |Link-Belt Company 220 S. Belmont Industrial 111.0 10 91.0 111.0 SG -
12 |Link-Belt Company 220 S. Belmont Industrial 117.0 18 97.0 1170 SG --
12 |Link-Belt Company 220 S. Belmont Industrial 121.0 26 91.0 121.0 SG --
12 }Link-Beit Company 220 S. Belmont Industrial 123.0 18 113.0 123.0 SG --
12 |Link-Belt Company 220 S. Belmont Industrial 438.0 - - -- -- BR --

MKE/DP41_034.XLS
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Table TM2 1

Supply Wells in Viclnity of CLLL Site

Corter Lee Lumber

Nereen Top ol Hottom of Average Well
Well Depih Hameter Nereen Screen Yield 1991
INo.  |Well Owner Well Address Well Use {feet) {incher) (RGS) (HGS) Aquifer (gpm)

13 | Amplutnous Construction 1012 ivision Street Industrial 28K 0 .- . .. IR ..
14 |Marmon Molor Car Company 110) W Mot Industsysl 70 SG

1S |Natiosal Starch & Chemical 1519 Iroves Ioduntsial 00 1] S6 600
1S |National Starch & Chemucal 190% Dvover {rdustiaal %60 I8 S 600
13 |National Starch & Chemcal 1818 Drover lisdustrral X0 1] NG o0
1S [National Starch & Chemical 1999 Drover lovdunts 1a) L{xH L[] NG 700
19 |National Starch & Chemical 1918 Iraver fidustrral 90 W0 NG 1K)
18 |National Starch & Chemical 1918 Drover Tndunteal 0 16 SO K00
16 |Natl Malleable & Steel Castings 46 N Holmes lewdumtr 1al 940 12 ™mo 24 4 SO

16 |Nail Mallcable & Steed Castings S46 N Hlolmes loudustieral X0 SG

16 [Nall Mallcable & Steel Castings $46 N Holimes Industnial NG

16 |Natl Malleable & Stecl Castings %46 N Holmes Industrial 106 0 12 R6 O 106 0 sa

17 |Onide & Chenncal S60S Harns lnduxtrial $6 0 X SG

IR {lac) Wain Drugs 2081 W Washington Stieet Hemdential s60 6 SO

19 |Polar lce Company 223 1 yan Sticet Industrial 1010 SG

19 [Polar lce Company 223 Lynn Strect Industrial 1030 K10 o SG

20 jRonald I’ Harding Paving 1500 W Raymond Street Industrial 820 L] 7o K20 SG

21 |Royster Company 08O N Raymond Strect Industrial 640 490 640 SG

22 [ Thompson Poultry 2001 S Harding Stieet Industrial 680 L] 550 650 SG

21 |Indianapoln Regional Recychng, 2178 Belmont Industrial 1100 10 SO

lhoe

b indicates Well Pont

imdicates inlormation not availsble
BUS mdicates Below Groud Surface
SO aindientes Sand and Gravel Agquifer
HR  indicates Bedrock Aguiter

[’mm‘cn Indiana DNR Well Logs

Indiana DNR Well Regtration Formw

MKE/DP4) 034.XLS
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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 T™M2.2
Survey Responses

Map No

Well Owner

Response f

LPY)

Eli Lilly & Company

Three wells pump continuously at a total average rate oﬂ
225 mg month (max) and 126 mg month (min).

10

Norma Tumer

No pumping for 3 vears.

Wells do not pump continuously: about 3. mg month

9 Industnal Anodizing on average.
Five of six wells pump continuousiy: 2 mgd on average;
one well pumps 290.000 g day on holiday's (total = 69
mg month): also owns well at 1050 W. Raymond Street
13 {Narional Starch & Chemical Company |which pumps 20 mg month on average.
General Motors North Amencan TruckiOne well pumps continuously: to 2 to 3 mg month in
6 Platform summer and | mg month in winter.
12 |Link-Belt Co. All wells sealed between 1991 and 1992.
Indianapolis Zoo (formerly Kingan &
Company and Grocer's Supply
11 JCompany) Well is no longer in use. but has not been abandoned.
Queens Group Indiana. Inc. (formerly
4 Engineening Metal Products) Well is no longer in use: abandoned in summer 1989.

Illinois Cereal Mills. Inc. {formerly
Evans Milling Company)

One of four wells 1s sull in use. It pumps continuously
at | mg month. but is shut down on holidays. In 6
months (March 1994). well pumping rate will be
reduced to 1.000 gal month.

Indianapolis Regional Recycling)
formerly Westinghouse Air Brake)

Well has not been used since 1983: has not been
abandoned.

Amphibious Construcnon. Inc.
(formerly Liquid Carbonic)

‘The well has not been used for at least 3 vears: has been
abandoned.

\KE DP41_026 XLS
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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.WPS
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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.WPS



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 identifv the major plant and
animal communites 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 vard located in an area of other urban retail. industry and residential
development. The area of potential contamination lies in the south eastern comner 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 pnmarily 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
Morus spp.

Populus deltoides
Ailanthus altissima
Rhus typhina

Acer saccharinum
Salix spp.

Daucus carota
Dipsacus sylvestris
Solidago gigantea
Solanum dulcamara
Ambrosia artemisiifolia
Verbascum thapsus
Aster vimineus
Helianthus annuus
Centaurea nigra
Oenother biennis
Phytolacea americana
Lonicera spp.

Tyhpa latifolia
Polygonum cuspidatum
Polygonum 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 domesticus). the house finch (Carpodacus mexicanus) and the
mouming 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, repules 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
L“’ildlife Species Observed in and Around the Carter-Lee Lumber Site
Common Name Scientific Name

Mallard Anas plarvrhvnchos
Blue Jay Cvanocira cristata
Black-capped Chickadee Parus arricapillus
Grey Catbird Dumetella carolinensis
American Robin Turdus migratorius
Mouming Dove* Zenaida macroura
House Sparrow* Passer domesticus
Song Sparrow Melospiza melodia
House Finch* Carpodacus mexicanus
Amencan Goldfinch Carduelis rristis

| *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 (Morus 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 cottonwood (Populus deltoides), tree-of-heaven
(Ailanthus altissima), staghorn sumac (Rhus ryphina), and silver maple (Acer
saccharinum). 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 duning 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 (Sivvilagus floridanas),
ground hog (Marmota monax) and raccoon (Procvon lotor) 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 histonical 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 palustnne emergent or scrub/shrub communites.

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



TECHNICAL MEMORANDUM NO. 3
Page 7

April 1, 1994

GLE65616.F2.FB

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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INDIANA DEPARTMENT OF NATURAL RESOURCES

Division of Nature Preserves

402 'W. Washington St., Rm. 267 5

Incianapolis, Indiana 46204 /
-232-4052

317-232-405 007~ ]Qg

October 15, 1993 /J&
. . . _— ey

Mr. Jack Dingledine, Environmental Scientist h&'

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"

®

PATRICK R. RALSTON, DIRECTOR



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
shculd 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
may reach me at (317)232-4052 1if you have any questions or need
additional information.

Sincerely,

By . v , 4 ~

Keraih £ Medin-<h fr ickull Meske Hedy
Michelle Martin Hedge

Indiana Natural Heritage Data Center

enclosure: invoice
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Attachment A3-2

Photo Log
{October 1993)

Photo No. Description
1 Looking southeast toward southeast comer of site and well CLMWOS.

tJ

Looking south along eastern drainage swale  Note darkened gravel within swale.

Looking west along southern property boundary.

(Y]

4 Looking southeast toward well CLMWOS and Conrail railroad tracks.

s Looking northwest toward poie bams. Area where red soil spread in foreground.

6 Vegetated area across railroad wracks south of CLL site and adjacent 10 Westinghouse Air Brake facility.
- Same as above

8 Same as above.

9 Same as above

10 Same as above.

11 Same as above.

12 Same as abore.

13 Same as above

4 Looking east along Conral rariroad tracks. CLL site 1s to the north.
£

Looking southeast aiong Conral 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 offsite. 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.

o 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.
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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 1n 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.

MKE[0013CC9 WPS



Table TM4-1
Statistical Summary Table for Soil
Carter-Lee Lumber
(Page 1 0of 2)
Median Maximum Value Minimum Value T-test | Statistical
Compound Offsite Onsite Offsite Onsite | Offsite Onsite | (P(T<t) | Difference
[Volatiles (ug/kg)
Toluene 6.0 10.8 160 130 1.0 3.0J 0.23 No
Semi-volatiles (ug/kg)
[Naphthalene 217 214 60000 2200 21 34 0.98 No
2-Methylnaphthalene 227 182 60000 1400 25 28 0.62 No
[Acenaphthylene 155 128 15000 1800 24 21 0.62 No
Acenaphthene 206 166 20000 1800 28 32 0.58 No
ibenzofuran 190 140 9000 1200 30 19 0.40 No
Fluorene 171 143 30000 610 23 23 0.69 No
Phenanthrene 1106 672 370000 6500 28 60} 0.37 No
thracene 303 270 70000 1200 39 45 0.80 No
(Carbazole 232 157 49000 580 42 42 0.35 No
Di-n-butylphthalate 168 115 60000 1800 20 204 0.39 No
Fluoranthene 1196 875 790000 8400 . 29 74 0.59 No
Pyrene 1331 1022] 800000 15000 28 74 0.66 No
enzo{ajanthracene 908 575 360000 5300 22 59, 0.39 No
Chrysene 1170 631 410000 6400 35 70 0.24 No
is(2-Ethylhexyl)phthalate 379 247 14000 3600 61 39 0.18 No
Di-n-octylphthalate 215 188 60000 3600 29 19 0.76 No
Benzo[b]fluoranthene 1261 848 290000 12000 180 130 0.94 No
Benzofk]fluoranthene 880 454 290000 5700 180 170 0.15 No
Benzo[ajpyrene 1019 549 360000 7800 180 58 0.22 No
Indeno(1,2.3-cd]pyrene 763 327 90000 3600 140 29 0.051 No
Dibenz{a,h]lanthracene 314 259 60000 3600 23 78 0.65 No
Benzo[g,h,i]perylene 620 388 140000 6200 120 84 0.30 No
Pesticides/PCBs (ug/kg)
Heptachlor (a) 0.98 1.14 .15 4.2 0.9 0.95L 0.23 No
Heptachlor epoxide 1.58 1.19 5.1 5.6 0.9 0.9 0.30 No
4.4'-DDE (a) 1.90 222 22 46 1.8 1.7 047 No
Endrin 5.13 3.09 19 15 1.8 1.7 0.11 No
Endosulfan I 2.19 2.38 6.5 21 1.8 1.7 0.67 No
4,4'-DDD 221 1.98 7.6 4.6 1.8 1.7 0.52 No
Endosulfan sulfate (a) 1.90 2.20 2.2 28 1.8 1.7 0.45 No
4,4'-DDT 3.87 4.71 14 140 1.8 1.7 0.62 No
[IMethoxychlor 15.30 10.76 84 46 9 9 0.09 No
Endrin ketone - 4.50 241 44 33 1.8 1.7 0.21 No
tlpha-Ch]ordanc 1.35 1.57 48 24 0.9 0.9 0.69 No
amma-Chlordane 1.98 1.51 10 25 0.9 0.9 0.50 No
r‘\roclor- 1254 (a) 19.02 20.48 22 35 18 17, 0.11 No

MKE/DP55_002.XLS GLE65616.R1.RI



Table TM4-1
Statistical Summary Table for Soil
Carter-Lee Lumber
(Page 2 0f2)
Mediaa Maximum Value Minimom Valuee T-test | Statistical
Offsite Onsite Offsite Oasite | Offsite Oasite | (P(T<t) | Difference
6726 4821 16000 149001 2740 17504 0.030 Yes*
8 59 329 10.0 6.8 34 0.002 Yes*
0 113 2570 197.0 0.2 2.6 0.290 No
"0 3 134 198.0 3280 149 1.2 0.040 Yes*
0~ 06 20 151.0 0.3 0.2 0.520 No
13 07 56 1.3 09 0.1 0.001 Yes*
30566 80737 107000 198000 2250 +Ho0y 0.001 Yes
155 2058 489 439.0f ) 53 0.210 No
~ 1 59 16.9 153 33 2.5 0.140 No
554 224 6970.0 114.0 12.1 11 0.010 Yes*
17564 16458 39200 161000y ~190 305 0.730 No
90.5 4238 2270.0 376.0 14.6 2; 0.040 Yes*
\agnesium 10400 17953 39400 590001 1480 603 0.048 Yes
\angancse 189 468 1400 1280 252 22 0.730 No
NMercurs 01 0.1 04 0.5 0.1 Oﬂ 0.650 No
Nickel 1”4 207 399 173.0 -0 6.1 0.360 No
[Potassium 9°s 634 2130 1250 st 16 0.001 Yes*
Sclenium 0.5 04 1.0 35 0.2 0.2 0.290 No
Silver 09 08 1.0 24 08 0.4 0.030] Yes*
Sodium 1330 1048 1510.0 332.0 282 293 0.230 No
Thallium 03 0.2 0.5 0.5 0.2 0.1 0.005 Yes*
Vanadium 221 153 459 88.6 10.5 53 0.010 Yes*
.Zinc 1270 °6.4 1240 564.0 204 1.6 0.034 Yes*
Cranide 04 0.5 06 2.1 0.3 0.3 0.630 No
N otes
a No background detections for valid stat:stical background computations. One-half the detection himit
was used
* Indicates offsite concentration 1s statistically higher than onsite concentration

MKEDP$S_002 XLS GLE65616.RI.RI
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Table B-1
Soil and Ground: Organic Analytical Resalts
Carter-Lee Lmmber
e Tocabi: 2 - - B CTERS TIARE TR0 CTRR®E——CIRR0 |
Sampie Number: ELG33 ELG34 ELG3S ELG11 ELG14 ELGIS ELG13 ELGO1 ELGO2
Date Sampled: 115-92 11-5-92 11-5-92
Media: Solt Sell Solk Sl Sold Sold Solt Soll Sod
verma—— Tl
Chioromethane ng/L 13w 12 U 1nu v I u n u 1nu
Bromomethane ug/ll 13U 12 U 1 u 1 u v 1 u 1nu
Vinyl Chlonde ng/l 13 us 12 u 1 u 1 u 1 u 1 u 1n v
Chiocoethane ng/l 13 UJ 12 U inu n v 1 u it u 1mnu -
Methylene Chlonde w/l 4 1 12U 9 12 14 42 12
Acelone ng/L 13U 12 U 1nu 19 nu n v 16
Casbon Disulfide ng/l 13 uJ 12U 1nvu 1n v 1n u 1 u 1 u
1.1-Dichloroethene ug/l 13 Ul 12 U 1nu i u 1 u nou nu
1.1-Dichioroethane ng/L 13 UJ v 1nvu 1n u 1n v 1 u nu
1.2-Dichloroethene (total) ug/l 13 us 12 v 1nvu 1 u nmn v n u 1 u
Chlosoform ug/ll 13 vl 12 U 1 u n v il v n v U
1.2-Dichloroethane ng/l 13 UJ 12U 1 u v u u n u i u
2. Butagone (MEK) g/l 13 u 12U 1nu 1 u 1n v i u 1nu
1.1.1-Trchlorocthane ng/l 13 u [FIR] 1nvu 1 u 1n u 1w 1nu
Carbon Tetrachlonde ng/l 13 uJ 12U I u 1n u n u n u nu
Bromodichloromethane wglL 13Ul 12 U 1 u 1w i u n w Hu
1.2-Dichloropropane pg/lL 13U 12 U, 1nu i ur 1 v 1 u 1 u
c1s-1,3-Dichloropropene ug/l 13 us 12U 1nvu 1 us n u 1n 1 u
Trichloroethene g/l 13 Ur 12 U 11U nouw v 1nu 1nu
Dibromochloromethane wg/ll 13 us 12U 1nu 1w n u 1nu 1nvu
1.1,2-Tnchloroethase ng/L 13 UJ 12U nu 11 ul 1 u inou 1 u
Benzene npiL 13U 1Y JERY] 1w "o 1ous 11 v
trans-|,3- Dichloropropene pe/l 13 u 12 U 1u 1w 1n vu nu 1nu
Bromoform ng/ll 13 UJ 12 U 1nu 1 us u v 1nous 1 u
4 Methyl-2-Penwsnone ug/L 13w 12U nvu " ow i w 1nw 1nu
2-Hexanone ng/l 13 UJ 12U nvu n u 1n u 1o 1w
Tetrachloroethene ng/ll 13 U 12 U 1 u 1w n uw n u nuw
1,1.2.2-Tewachlorocthane pg/l 13w 12 U 1nu 1n w 1n w I ou 1 ur
Toluene pglL 160 J 12U 6 J s I 1n u 2 ) (O |
Chlorobenzene ng/ll 13 Uf 12U v 1 u n ur- u w it w
Ethylbenzene ng/L 130 12U 1nu 1n u 1 u u u 1 us
Styrene ng/ll 13 us 2 U 1nv n uw 1 u itouw 1 u
Xyleoe (muxed) wg/l 13 UJ 12 U 1 u 1nous 1n u 2 ] 11 Ul
Semivolatites Tuits
Phenol ngll 40 U 390 U 350 U 370 U 360 U 3700 UJ 370 U 3% U 120000 UJ
bis(2-chloroethyl)ether ng/ll 440 U %0 U 350 U 370 U 80 U 3700 UJ 370 U 90 U 120000 U
2-Chiorophenol ne/L 40 U 390 U 350 U 310 U 60 U 3700 UJ 30U 0 U 120000 U
1.3-Dichlorohenzene ug/l 440 U 390 U 350 U 370 U 60 U 3700 UJ 370 U %0 U 120000 U
1.4-Dichlorohenzene ppfl 440 U 390 U 350 U 370 U 3 U 1700 U3 370 U 90 U 120000 U
1.2-Dichlorobenzeae nll 440 U 390 U 350 U 370 U 360 U 3700 UJ 370 U 390 U 120000 U
2-Methylphenol pg/L 440 U 390 U 350 U 370 U 360 U 3700 UJ 370 U 390 U 120000 U
2.2%oxybis(1-Chioropropanc)  pg/L 440 U 390 U 350 U 370 U 60 U 3700 UJ 3710 U 390 U 120000 U
+Methylphenol ugll 4“0 U 90 U 350 U 310 U 360 U 3700 UJ 30 U 90 U 120000 U
N-Nuzaso-di- n-propylarmine ugiL. 40 U 390 U s0U T 30 U 360 U 3700 UJ 370 U 390 U 120000 U
Hezachloraethane g/l 440 v 0 U 350 U 3 U 0 L 3700 UJ 370 U %0 U 120000 U
Nitrohenzene ugll 440 U 390 U 350 U 370 U 360 U 3700 UJ 370 U 390 U 120000 U
Isophorone ne/L 440 U 390 U 350 U 310 U 360 U 3700 UJ 370 U 3% U 120000 U
2-Niwophenol ng/L 440 U 390 U 350 U 370 U 360 U 3700 UJ 370 U 3% U 120000 U
2,4-Dimethylpheool ug/L 440 U 390 U 350 U 3716 U 360 U 3700 UJ 370 U 90 U 120000 U
tis(2-Chloroethoxy)methane pg/L 440 U 390 U 350 U 3 U 360 U 3700 UJ 7 U 390 U 120000 U
2.4-Dichlorophenol ug/l 40 U 390 U 350 U 310 U 360 U 3700 UJ 370 U 390 U 120000 U
1.2.4-Trichlorobeazene ng/ll 40 U 390 U 350 U 370 U 60 U 3700 UJ 370 U 390 U 120000 U
Naphthalene P/l 40 1 390 U 350 U 21 ] 360 U 2900 J 3 7 % U 120000 U
4-Chioroaniline pell 40 U 390 U 350 U 310 U 360 U 3700 UJ 370 U % U 120000 U
Herachiorobutadiene s/l 440 U 390 U 350 U 30 U 60 U 3700 UJ 370 U 39 U 120000 U
4 Chiore-3-methylphenol wall a0 U 190 U 150 U 0 U 0 U 10 Ul 0 U w0 U 120000 43
2-Methylzaphthalene ug/ll §3 ) 390 U 350 U 2% FLEN | 2400 J 27 1 % U 120000 U
Hexachiorocyclopentadiene pe/ll 440 U 390 U 350 U 370 U 60 U 3700 Ul 370 U 390 U 120000 U
2.4.6-Trchlorophenol ug/lL 440 U 390 U 350 U 370 U 60 U 3700 UJ 370 U 39 U 120000 U
2.4.5-Trchiorophenol ug/L 1100 U 940 U 850 U 890 U 870 U 9100 UJ 900 U M0 U 310000 U
2-Chloronaphthalene ug/L 40 U 390 U 350 U 310 U 0 U 3700 UJ 370 U 0 U 120000 U
2-Nitroaniline ugll 100 U 940 U 850 U ¥ U 370 U 9100 UJ 900 U 540 U 310000 U
Dimethylphthalaie ug/l “ U 390 U 350 U 370 U 360 U 3700 UJ 370 U 390 U 120000 U
Actosphthylene pelL U 390 U 350 U 3710 U 30 U 590 I s4 ] 6 19000 J
2.6-Danitrotoluene nelL 4“0 U 390 U 150 U 310 U 60 U 3700 Ul 370 U 390 U 120000 U
3-Nitroaniline [y 1100 U 940 U 850 U 90 U 870 U 9100 UJ 90 U 940 U 310000 U
Acenaphthene ug/L 28 ) 390 U 350 U 0 I 0 U 1700 1 6 J 3% U 20000 J
2.4-Dinitrophenol ug/lL 1100 U 0 U 850 U %0 U 870 U 9100 UJ %00 U %40 U 310000 U
4-Nitophenol nell o0 U 940 U 850 U 890 U 80 U 9100 UJ 900 U %40 U 310000 U
Dibenzofuran ug/L 30} 390 U 350 U a ) 360 U 1300 ] 3 ] %0 U 9000 J
2,4-Dinstrotoluene pg/L 440 U 390 U 350 U 370 U 60 U 3700 UJ 370 U 90 U 120000 U
Diethylphthalate ugL 440 U 390 U 350 U 370 U 60 U 3700 UJ 370 U % U 120000 U
4-Chlorophenyl-phenylether pg/L 440 U 39 U 330 U 370 U 0 U 3700 UI 370 U 390 U 120000 U
| Fluarene L 2] 390 U 350 U 47 ) 30 U 3500 1 58 90 U 30000
4-Nitroaniline ug/L 1100 U 40 U 850 U 290 U 870 U 9100 U %0 U %0 U 310000 U
4,6-Dinitro-2-methylpheaot ug/L 1100 U 940 U 850 U 80 U 870 U 9100 UJ 900 U 940 U 310000 U
" [N-Nitrosodiphenylamine pgll 440 U 390 U 350 U 370 U 0 U 3700 UJ 370 U 90 U 120000 U
| 4-Bromaphenyl-pheaylether nsll 40 U 390 U 350 U 370 U 360 U 3700 UJ 370 U 390 U 120000 U
Heaachiorobenzeoe pail 440 U 90 U 150 U e U W U 3700 U3 310 U 0 U 120000 U
Pentachlorophesol s/l 1100 U 940 U 850 U 90 U 370 U 9100 UJ 900 U 940 U 310000 U,
Phenasthrese vg/L 500 390 U 3350 U 260 J 22 22000 780 62 J 370000
Aathracene Ty (7] 390 U 350 U 51 1 30 U 4900 I 160 J 0 U 70000 )
Carbazole pg/l “ %0 U 350 U 2 ] 360 U 2000 J 76 1 %0 U 45000 )
Di-o-butyiphthalate ng/l 4 U 390 U 50 U 70 U 60 U 3700 UJ 20 I %0 U 120000 U]
Fluoranthene nell 550 29 350 U 370 a1 18000 1300 150 ) 790000
Pyrene ng/L 430 1 28 50 U 0 J 7 1 20000 1400 1200 J 800000
Butylbenzylpithalse ugL 4“0 U 390 U %0 U 370 U 360. U 1700 UJ 370 U ¥ U 120000 U|
3.3"-Dichlorobenzidiae nalL 40 U 30 U 350 U 30 U 360 U 3700 UJ 370 U % U 120000 U|
Beazo|ajanthracese ng/L ) N U 350 U ) u o) Y0 ] 660 LT 360000
Chrysene peil 300 ) 0 U 30 U KTV 3 ) 9w 1 w0 0 410000
txs2-Ethylhexyhphthalate ue/l 61 J 230 J 28 J 810 B 360 U 3700 UJ 830 B 90 U 14000 )
Di-n-octyipixhalae pa/ll 321 s s 370 U 60 U 3700 UJ 370 U % U 120000 U|
Benzotbjthuoranthene pa/l 20 J W U 330 U 3 W U 40 S oo w9 290000
Beazo[k|fluoranthene pg/L 200 J 390 U 350 U 40 ) 30 U 5000 J 660 190 J 290000

MKEDPA1_027.XLS Page 1 of 14 GLESS616 RLR!
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Table B-1
Soil and Ground: Organic Analytical Resats
Carter-Lee Lumber
__mmxr—mm—w%ﬁlﬂ#-—m—m
on B
Sample Number: ELGO3 ELGO4 ELGOS ELGOS ELGY? ELGOS ELGO% ELGI0 ELG1S
Date Sampled:
Media: Soil Soil Soil Soil Soil Soil Soil Soit Sodl
[Velailles — Omils
Chioromethane pg/L 13 U
Bromomethane v/l 1 v
Viny! Chloade ug/L 13 U
Chlosoethane uell 13U
[Methylene Chionde pe/l 17
Acetone v/l 14
Carboa Disulfide pe/l 13 U
1.1-Dnchloroethene pg/L 13 U
1.1-Dichloroethane pe/L 13 U
1.2-Dichlaroethene (1otal) pe/L 13 U
Chioroform ps/L 13 U
1,2-Dichloroethane pg/L 13 U
2-Butanoae (MEK) ug/L 13 U
1.1,1- Tnchloroethane ug/L 13 U
Carbor Tetrachlonde ug/L 13 U
Bromodichloromethane pe/L 13 U
1.2-Dichioropropane pg/L 13 U
cus-1,3-Dichloropropene ne/l 13 U
Trnchioroethene us/L 13 U
Dibromochioromethane ng/L 13 U
1,1.2-Tnchioroethane iy 13 u
Benzene ngfl 13 U
trans-1.3-Dichloropropene ng/L 13 U
IBromoform us/L 13 U
4-Methyl-2-Pentanone ug/L 13 U
2-Hexanone ug/L . . 13 U
Tetrachloroethene ug/L 1 v
1.1,2.2-Tetrachloroethane ng/l 13 U
| Toluenc ng/L 3 1
Chlorobenzene ug/L 13 U
(Eshylbenzeae pg/L 13 U
Styreae ng/l 13 U
Xylepe (mixed) ng/l 11U
Semivolatiles TUoits
Phenol we/l 80 U 370 U %0 U 350 U 390 U 350 U 0 U 310 U 440 U
bis(2-chloroethyl)ether pg/L 3% U 370 U 380 U 350 U 30 U 350 U 360 U 370 U 40 U
2-Chlorophenol e 30 U 370 U 380 U 350 U 30 U 50 U 360 U 370 v 40 Y,
1. 3-Dichlarobenzene pg/L 380 U 370 U 380 U 350 U 390 U 50 U 360 U 370 U 440 U
1.4-Dichiorobenzenc g/l 30 U 310 U 330 U 350 U 3% U 350 U 360 U 370 U 440 U
1.2-Dichlorobenzene ne/L 30 U 70 U 330 U ase u ¥ U 350 U 360 U 70 U 40 U
2-Methylphenol ng/L 380 U 370 U 380 U 3506 U 390 U 350 U 360 U 370 U 440 U
2.2 -oxys(1-Chlaropropane) ug/L 380 U 30 U 330 U 350 U 3% U 50 U 30 U 370 U 40 U
4-Methylphenol ug/L 380 U 370 U M0 U 350 U 390 U 35 U 160 U 370 U 40 U
N-Nitroso-di-n-propylamine ng/l 3 U 370 U 380 U 350 U 39 U 350 U 360 U 370 U 430 U
Hexachiorocthane pe/l 30 U 30 U %0 U 35 U 390 U 35 U 30 U 30 U 40 U
Nirobenzene g/l 380 U 370 U 380 U 30 U 39 U 350 U 60 U 370 U 40 Ul
|isophorone ug/l 380 U 370 U 380 U 350 U 390 U 350 U 360 U 370 U 440 U
2-Nitrophenol ug/L % U 370 U 0 U 350 U 90 U 350 U 360 U 370 U 40 VU
2.4-Dimethylphenol ug/L %0 U i u 0 U 350 U %0 U 350 U 360 U 370 U 40 U
bis(2-Chloroethoxy ymethane pa/l 30 U 30 U 30 U 350 U 3% U 350 v 360 U 370 U 440 U
2.4-Dhchloroptienol ng/L 330 U 370 U 380 U 350 U 0 U 350 U 360 U 370 U 40 U
1.2.4-Tnchlorobenzene ng/L B0 U 3 U 330 U 350 U 390 U 350 U 360 U %0 U 40 U
Naphthalene ng/L 170 J 61 J 100 J 350 U 100 J 200 I 150 1 60 J 4 )
4-Chloroaniline Hg/l 380 U 370 U 330 U 350 U 390 U 350 U 360 U 370 U 40 U
Hexachlorobutadiens pe/l 330 U 30 U 380 U 350 U 390 U 50 U 60 U 370 U 40 U
4-Chloro- 3-methyipheaot ug/l 380 U 370 U 380 U 350 U 390 U 350 U 360 U 370 U 40 U]
2-Methylnaphthalene g/l 180 J 100 20 ] 350 U 160 I 160 | 140 I 420 28 J
Hexachlarocyclopentadiene g/l 380 U 3o U 380 U 50 U 390 U 350 U 360 U 30 U 440 U
2.4.6-Tnchlorogheno! wg/L 320 U 370 U 380 U 30 U 0 U 35 U 360 U 30 U 40 U
2.4.5-Tnchiorophenol s/l 930 U 890 U 930 U 860 U 940 U 860 U 880 U 890 U 1100 U
2-Chiaronaphthalene ng/L 0 U 30 U 380 U 50 U 3% U 350 U 360 U 3% U 40 U
2-Nitroamline ng/L 930 U 890 U 930 U 860 U 940 U 860 U 820 U 890 U 100 U
Dimethylphthalate g/l 30 U 30 U 330 U 350 U 3% U 35 U 360 U 370 U “40 U
Acensphthylene g/l 60 ] 4 1 41 ] 448 I %0 U 300 340 I 390 59 1
2,6-Dinitrotoluene pg/l 380 U 30 U 330 U 350 U 390 U 35 U 360 U 370 U 40 U
3-Nitroaniline ng/L 230 U 30 U 930 U 860 U 940 U 860 U 830 U 890 U 1100 U
Accasphthene nel 230 J 60 J 3 U 50 U 28 J 300 ) 700 3490 J 57
2,4-Drnicropheaol Ty 930 U 890 U 930 U 360 U %40 U 60 U 880 U 890 U 11 U
4-Nitopbenoi ug'l 90 U 0 U 930 U . 60 U %40 U 360 U 330 U 0 U 1nw u
Drbenzafuraa ug/L 140 J 43 ] % U 50 U 7 ! 9 3 450 19 } 41 ¥
2.4-Dingotolucoe ug/l 380 U 370 U i U iso U 390 U 350 U 360 U 30 U 40 U
Dhethylphthalate rg/L 380 U 716 U 380 U 350 U 0 U 350 U 360 U 30 U 40 U
4-Chiorophenyi-phepylether ng/L 330 U 3o U 350 U 350 U %0 U 50 U 360 U 370 U 40 U
| Fluorene np/l w00 ) 3 % J 350 U 30 U 470 840 160 J 67 ]
4-Nitrcamline ng/L 930 U 890 U 930 U 860 U 940 U 360 U 830 U 890 U 1100 U
4,6-Ditutro-2- methylphenol ng/L 930 U 890 U 9310 U 860 U 940 U 860 U 330 U 890 U 1100 U
{N-Nigosodiphenylaniine ug/L 380 U 3 v 80 U 350 U 39 U 350 U 360 U 370 U 440 U
4B p up/L a0 U 370 U 380 U 50 U 90 U 350 U 360 U 370 U 440 U
|Hexachlorobenzene ng/l 30 U 370 U 30 U 350 U 390 U 350 U 360 U 3o u 440 U
Pentachlorophenol el 930 U 290 U 930 U 360 U 940 U 860 U 830 U 90 U 1100 U
Phenanthrene g/l 3000 660 1000 (70 I 560 2500 9400 D 5000 D 900
Anthracenc ny/L 630 160 J 180 J 9 J 83 J 680 1400 790 20 |
Carbezole v/l 550 KL 6 1 350 U o ) 370 1200 470 L
Di-n-butytphthalate pell o J 150 7§ 82 ] a1 2n I 350 U a 370 U 3
{Fluorsatheae . ol 2700 950 330 320 ) 630 2300 2800 9100 D 1400
Pyrene w/L 3100 E 1000 810 400 70 5600 D 12000 D 7600 D 1300
Butylbeazylphthalse wg/l 80 U 370 U 80 U 35 U 3% U 350 U 360 U 370 U “ U
3,3 Dichlorobeazidine e/l 380 Ul 370 U 380 U 350 U % U 35 U 30 U 310 U “0 U
| Benzolajanthracen: np/L JTS U s s6U w ) kLI 2500 elw b Saw L Lond
Chryscne ug/L k(11 9% 6/0 2w 510 600 D nw o LT T ¥
bis(2-Ethylhexyl)phthalate ng/lL 620 J 370 U 3% U 350 U 640 50 U 450 B 260 “ U
Di-n-cctylphthalate ug/L 380 U 370 U 3% U 350 U 390 U 50 U 360 U o u 40 U
|Benzolb]ivorasthene g/l k1 U Y L1 330 3% N 4 600 Jau D S5 D w1
Benzol k]flvaranthene ug/L 2400 450 450 240 | 330! 1200 1300 400 D 5 !
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Table B-1
Media: Soil Soil Soil Soll Soil Soll Soil Soll Soil
[Vladles ~Units
Chicromethane ng/l 12U nvu nu nu 14 U 12 u 1nu 1nu 1n vy
Bromomethane wg/l 12U 1nu 1 u nu 14 U 17 u 1nu 1 us 1y
Vinyl Chloride g/l 2u nu nu i u 14U 2 u nu 1nu 1 ou
Chiorocthane wg/l 12 U nu 1nu nu 14U 12 U uu 1 us 1 u
Methylene Chionde pe/l 34 19 41 36 15 [ u v 8 1
Acetone g/l 1z U nvu nu nu 14 U 12 U 1nu 170 1 6t
Cacbon Disulfide ng/ll 12 U 1nu inu 1nu 14U 12 U 1nu 1 u v
1,1-Dichloroethene g/l 12U nu 1nu n v 14U 12 U n v nu wu
1.1-Dichloroethane we/l 12 u nu 1nu u v “vu 2y uvu 1 s wu
1.2-Dichlorocthene (total) ng/L 12U 1nu 11U 11 u 14 U 2 U 1 U 11 UJ 1 u
Chloroform g/l 12 U 1nu nu nvu 14U 12 U nu 1 u 1nou
1.2-Dichloroethane ng/l 12 v nu 1nu 1n v 14U 12U 1mu 11 us 1 u
2-Butanone (MEK) g/l 12U 1nu 1nou nou 14 U 2 U n v nu n v
1.1,1-Tnchloroethane e/l 12 U1 nu v nu 14U 12 Ul 1nu 1 us 1y
Carbon Tetrachlonde pg/L 1201 nvu " u nu 14U 12 u 1nu 1 us 1nu
Bromodichloromethane ug/lL 12 03 U 1nu n u 14 U 122w nvu 1 us v
1,2-Dichloropropane wg/l 12U 1nvu nvu nvu 14U 12 u nu 1 us 1y
cis-1,3-Dichloropropene ne/l 12 Ul nvu nu 1 u 14 U 12 U 1 u 1nu nuy
Trichlocoethene e/l 12ul nu 2] n v 14U 12 u nu 1 ur 1nu
Ditromochloromethanc ng/l 12w nu nvu 1n v 14U 12 U 1nvu 1 u nmu
1.1,2 Tnchloroethane pelL 12us 1nu nu nu 14U 12 U nu nu 1y
Benzene ng/lL 1201 nu uu n v 14U 12 U nvu 1 us 1 u
trans-1,3-Dichioropropene we/L 12 U1 nu 1 vu nu 14 U 12 U 1nu 1nu 1 u
| Bromotorm ne/ll 12 U1 nu nu nu 14U 12U nu 11 us 1y
|4-Methyl-2-Pentanose ng/lL 12Ul nu nu nw “U 12U 1nu 1nur nu
2-Hexasone g/l 1201 11 U 1 u 1 u 14 U 12w 11 U 11 UJ 11 U
Tetrachloroethene g/l iz Ul 1nu nu 1nu 14 U 1z u nvu 1 ur 1mu
1,1,2.2- Tetrachloroethase ng/L 12 U1 nu nu 1 ur U 12 U nu 1 us nu
Tolueoe w/l U nvu 4 1 u 14 U 5 uvu 8 J s
Chiorobenzene ng/l 5] 1nu 1nu 1nu 14 U 12U 1nu noul n v
Ethylbenzene g/l 12U 1nu nu 1w 14U 12 us nu 11 us 1n v
Styrene ng/l 12 0 nvu 1nu 1nu 14 U 12U nu 15 us u u
Xylene (mixed) g/l 12 UJ 1 u 1 u 1nu 14 U 4 11U 11 UJ 1 u
[Semivoiaties Cits
Pheaol ug/L %0 U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 150 U
bis(2-chloroethylether ng/L 3%0 U 370 U 60 U 370 U 450 U 400 U 360 U 3600 U 350 U
2-Chloropheaol ug/l 390 U 370 U 60 U 370 U 450 U 400 U 360 U 3600 U 350 U
1.3-Dichlorohcnzene pg/L 3% U 370 U %60 U 370 U 450 U 400 U 360 U 3600 U 350 U
| 4-Dichiorobenzene wefl 390 U 370 U %0 U 310 U 450 U 400 U 360 U 300 U 350 U
1.2-Dichlorobenzene pg/L 390 U 370 U 360 U a0 U 450 U 400 U 360 U 3600 U 350 U
2-Methylphenol ug/l 390 U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 350 U
2.2%0xybis(]-Chlofopropane)  ng/L. 3% U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 350 U
4-Methylphenol pe/ll 39 U 370 U %0 U 370 U 450 U 400 U 360 U 600 U 350 U
N-Nitroso-di-a-propylamne wg/l 90 U 370 U %0 U KIURY 450 U 400 U 360 U 3600 U 350 U
Hexachloroethane ng/l 39 U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 50 U
Nitrobenzene g/l 390 U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 350 U
|isophorose ug/L %0 U 370 U 60 U 370 U 450 U 400 U 360 U 3600 U 50y
2-Nitrophesol ng/L 390 U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 350 U
2.4-Dimethylphenol w/L 390 U 370 U %0 U 370 U 450 U ©0 U 360 U 3600 U 150 U
bis(2-Chloroethosy)methagse g/l 390 U 370 U 60 U 370 U 450 U 400 U 360 U 3600 U 350 U
2.4-Dichlorophenol ng/ll 390 U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 350 U
1.2.4 Tnchlorobenzene nall 390 U 370 U %0 U 170 U 450 U 400 U 0 U 3600 U 350 U
Naphthalcoe ng/l 65 I 260 J 60 U 385 140 J 87 360 U 3600 U 350 U
4-Chioroanslioe pe/l 390 U 370 U 60 U 370 U 450 U 400 U 360 U 3600 U 50 U
Hexachlorobutadiene ng/l 39 U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 350 U
4-Chloro- 3-methyiphenol e/l 39 U 370 U 60 U 370 U 450 U 400 U 360 U 3600 U 350 U
2-Methylpaphthalene ng/L 4 360 1 360 U 34 1 380 J 140 J 360 U 240 1 350 U
Hexachlorocyclopentadiene g/l 3% U 370 U 60 U 370 U 450 U 400 U 360 U 3600 U 350 U
2.4.6-Tnchlorophenol ug/L 390 U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 350 U
2.4.5-Tachlorophenol w/L 950 U 910 U 80 U 390 U 1100 U %60 U 330 U 8700 U 350 U
2-Chloronaphthalene ng/l 3% U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 350 U
2-Niroansine W/l 950 U 910 U 830 U 80 U 1100 U %60 U 820 U 8700 U 850 U]
Dimethylphthalate ne/l 3% U 30 U %0 U 370 U 450 U 400 U 360 U 3600 U 350 U
Acenaphthylene e/l 1o J 150 J %0 U 35 1 1o 7 400 U 2 3600 U 350 U
2.6-Dimrotoluene ng/L 390 U 370 U 60 U 3710 U 450 U 400 U 360 U 3600 U 350 U
3-Nitoaniine wg/L 950 U 910 U 30 U 890 U 1100 U %0 U 850 U 8700 U 850 U
Acenaphthene ne/l 140 J 36 J 360 U 85 1 321 400 U sy 3600 U 350 U
2.4-Distrophenol ng/L 950 U 910 U 80 U 390 U 1100 U %60 U 830 U 8700 U 250 U
4-Nitopheaol n/L 950 U 910 U 880 U 890 U 1100 U %0 U 380 U 8700 U 850 U
Dibenzofuran WL 100§ 1o J 360 U L 93 1 [1 3] 19 ) 220 J 50 U]
2.4-Dinurotolucne ug/l, 390 U 0 U 360 U 370 U 450 U 400 U 360 U 3600 U 350 U
Dicthylphthalate ne/l o4 1 370 U 60 U 370 U 450 U 400 U 360 U 3600 U 350 U
4-Chiorophenyl-phenylether g/l 390 U 370 U 360 U 370 U 450 U 400 U 360 U 3600 U 50 U
Fluorene ne/L 19 J 4 1 360 U 83 ) 4] 400 U 34 230 J 350 U
4-Nimoanilise [ 950 U 910 U 880 U 890 U 1w u 960 U 130 U %100 U 350 U
4.6-Dinitro-2-methylphenol ug/L 950 U 910 U 80 U 890 U 1100 U %60 U 830 U 8700 U 850 U
{N-Nitrosodipheaylamne /L 390 U 370 U 60 U 370 U 450 U 400 U 360 U 3600 U 150 U
|4-Bromopbenyl-phenylether  pg/L 390 U 37 U 60 U 370 U 450 U 400 U 360 U 3600 U 350 U
Heachlorobenzene we/L 390 U 370 U 60 U 370 U 450 U 400 U 360 U 3600 U 350 U
{Pentachiorophenol g/l 950 U 910 U 250 U 390 U 1100 U 90 U 330 U £700 U 850 U
Pheaanthrese ug/L 2000 750 60§ 1100 660 310 1 410 1900 J 850 U
Asthracene /L 520 170 | 60 U 230 J 150 1 39 J 110 J 420 ] 350 U
Carbazole neL 240 1 60 1 60 U 81 %4 1 400 U 42 29 J 350 U
Di-n-batyiphthalate L 3% U 4] 360 U 20 J 30 1 40 ] 271 3600 U 350 U|
Fluoraathene wl 2600 990 74 1 1400 1000 290 J 70 1600 J 850 U
Pyreae u/L 2600 990 741 1800 970 J 230 J 750 4100 J 350 U
Butylbenzyiphthalaie ug/L 390 U 370 U 360 U 370 U 450 U) 400 U 360 U 3600 J 350 U
3,3 Dichlarobenzidine ng/L 190 U 370 U 360 U 370 U 450 U) 400 U 360 U 3600 J 350 U
B g/l 1300 "nu 59 1 " 730§ 100 J W 1500 4 ™ v
Chrysene ny/L 1500 3w 0 140 10 ) 20 1 ) 2100 ) 0 U
bis(2-Ethylbe xyDphthalate g/l 390 U 370 U 360 U 370 U 450 U 250 J 360 U 3600 | 30 Ul
Dr-a-octylphthalase el 390 U 370 U 360 U 370 U 450 U) 60 J 197 3600 | 350 U
Mg/l P53 T 1600 30 U 650 1100 ) 150 ) 4 k] W U
|Beazofkiuoranthene e/l 1000 J 370 U 360 U 610 410 J 91 J 320 1 3600 J 350 U
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Table B-1
Soil and G Organic Analytical Resulty

Sample Number: ELG44 ELG4S ELG46 ELGAL ELGS ELG27 ELG28 ELG29

Date Sampled: 11692 11-6-92 11-5.92 11.5.92 11592 11-4-92 11-4-92 11492

Media: Soil Soil Sail Soil So) Soil Soil Sol Sail

[Volafiles Tnits
Chloromethane ng/L 11 u) 12 U nu 11 U 1 U 10 U 1nvu 12 U 10 U
Bromomcethane ug/L 11 u 12 U 1nu 1 u 11 v 10U 11 u 12 U 10 U
Vinyl Chionde ng/L 1mnu 1 u nu 1nvu 1 v 10U 1mvu 12 u 10 U
Chiloroethane ng/L 1nu 12U nu 11vu 1 u 0 u 1 u 12 U 10 V|
Methylene Chlonde ug/L 33 7 ) 1 u 22 71 10U 12 7] 10 U
Acetone ug/L 11 uJ 12 W 11 v k)| 1y 10 U 23 27 10 U
Carbon Disulfide ng/L 1w 12 U 1mnvu 1 U nu 10U v 12 U 10 Ui
1.1-Dichloroethene ng/l it u 1z u 11 u nu v 10 U 1nvu 12 v 10 U
1.1-Dichloroethane ng/L 1nuw 12w nu 11 u 1 u 10U nvu 12U 10 U
1,2-Dnchiorocthene (total) ng/L 11 u 12 u 1 u 11 u nu 10U uv 12 U 0 u
Chlaroform pg/L 1mnuw 12 u 1nvu 11 u 1 u 10 U nu 1’ u 10 u
1.2-Dichloroethane wg/L 1 us 12 U 1Hvu 1 U 1n v 0Uu 1 v 12 U 10U
2-Butanone (MEK) ug/L 1nu 2 u 1 u 1 v [ 10 U 1 v 1z U 10 U]
1.1.1-Trichloroethane ug/L 1nu 12 u 1nvu 1 us 11U 10U 11 v 12 U 10 U
Carbon Tetrachloride ng/L 11U 12 U 1 u 1 u 11 U 10 U 11 U 12 u 10 U
Bromodichioromethane ng/l 1 uJ 12U i1 u 11U i u 10U v 12 U 10 U]
1.2-Dichloropropane. ugfl uu 12 U nu unu 1nuy 10 u 1nu 12 U 10 U
c19-1,3-Dichloropropene ug/L 1 ul 12w nu 11 u 1 u 10U 1 U 12 U 10 U
Trichloroethene wg/L nu 12 U 1nnu nu i v HURY) 1 U 22U 10 U]
Dibromochloromethane ng/L nu 12 u v uu 11 v v 1 u 12 U 10 U
1,1.2-Trichloroethane pg/L 11 us 12 Wn nu 11 01 11 U 10U 1 U 12U 0 U
Benzene pg/l 11 U 12U 1nvu 1nu 1 v 10U IR ERY 12 0 10 U
trans- 1.3-Dichloropropene ug/L nuw 12 U 11 vu nuw 1 v 10U 1 u 12 U 10 U
Bromoform ug/L 1 ul 12w 1 u 1 11 v 10 U 1 U 12 U 10 U,
4-Methyl-2-Pentanone pg/L 1 u 12 u nu 11w 1n v 10 U v 12U 10 U]
2-Hexanone ngL 1mnu 12 U 1nu nuw it U 10U 11 U 12 U 10 U
Teirachloroethene pg/L 11U W i1 U 11 uj 1 U 10 U 1n v 12 v 0 U
1.1.2.2-Tetracliloroethane ng/L nuw 12 0 11 U aa 11 u 10 U 1 U 12 U 10 U
Tolueae ng/l 6 J 12 U 11 U 11 uJ 5 1 4 J 5 1 4 1 5 J
Chlorobenzene g/l 11 U 12 U 1 u 1 uJ 1 u 10 U nuv 12 U 10 U
Ethylbenzene ng/L 1 U 12U 1 u 1y 1 v 10 U nu 12 U 10 U
Styrene g/l 1nuw 12w nu 1nu nvu 10U nvu 12 U 10 U
Xylene (nuxed) ng/l 11 uJ 65 ] 11 u 11 U3 11 U 10 U [19RY 12 U 4 ]
Semivolatiles Units

Pheool ug/L 380 U 90 U 350 U 360 U 370 U 340 U 3710 U 410 U 340 U
bis(2-chloroethyl)ether ng/L 380 U 390 U 350 U 360 U 370 U 340 U 370 U 410 U 340 U
2-Chlorophenol ng/L 380 U 390 U 350 U 360 U 370 U 340 U 370 U 410 U 3a0 U
1.3-Dichlorobenzene pg/l 380 U 390 U 350 U 360 U 370 U 340 U 370 U 410 U 340 U
1.4-Dichlorobenzene pg/L 380 U 390 U 350 U 360 U 370 U 340 U 370 U 410 U 340 U
1.2-Dichlorobenzene ug/L 380 U 390 U 350 U 360 U 370 U 340 U 3710 U 410 U 340 U
2-Methylphenol ng/L 380 U 90 U 350 U 360 U 370 U 340 U 370 U 410 U 340 U
2.2"-oxyhis{ 1-Chloropropane) ne/l 330 U %0 U 350 U 360 U 370 U 40 U 370 U 410 U 390 U
4 Methylphenol ng/L 380 U 30 U 350 U 360 U 370 U 40 U 370 U 410 U 340 U
N-Nitroso-di-a-propylamine g/l 380 U 90 U 350 U 360 U 370 U 340 U 370 U 410 U 340 U
Hexachloroethane g/l 380 U 3% U 30 U 360 U 370 U 340 U 370 U 410 U 340 U
Nitrobeazene ng/L 380 U 3% U 350 U 360 U 370 U 340 U 370 U 410 U 340 U
Isophorone ng/l 380 U 3% U 350 U 360 U 370 U 3490 U 370 U 410 U 390 U
2-Nirophenol ng/L 380 U 390 U 350 U 360 U 370 U 40 U 370 U 410 U 340 U
2.4-Dimethylpheacl ng/L 380 U 390 U 350 U 360 U 370 U 340 U 30U 410 U 340 U
brs(2-Chloroethoxy)methane ug/l 330 U 390 U 50 U 360 U 370 U 340 U 370 U 410 U 340 U
2.4-Dichlorophenol gL 380 U 3% U 350 U 360 U 370 U 340 U 370 U 410 U 340 U
1.2.4-Trichlorobenzene pg/L 380 U 390 U 350 U 360 U 370 U 340 U 370 U 410 U 340 U
Naphthalene ng/L 1o J 710 3s0 U 360 U I U 340 U 230 J 410 U 340 U
4-Chlorcamline ug/l 380 U 3% U 3so U 360 U 70 U 340 U 370 U 410 U 3490 U
Hexachlorobutadieae [Ty 30 U 390 U 350 U 360 U 370 U 340 U 370 U 410 U 340 U
4-Chlaco-3-methyipheaol ug/l 380 U %0 U 350 U 160 U 310 U 340 U 30 U 410 U 140 U
2-Methyloaphthalene pg/l 170 J 520 350 U 360 U 370 U 39 U 180 J 410 U 340 U
Hexachlorocyciopentadiene ng/L 380 U 390 U 350 U 360 U 370 U 340 U 3o u 410 U 340 U
2.4.6- Tnchiorophenol ng/L 380 U 390 U 350 U 360 U 370 U 340 U 370 U 410 U 3490 U
2,4.5-Tnchlorophenol ug/l. 920 U 40 U 860 U 870 U 910 U 830 U 890 U 90 U 820 U
2-Chioronaphithalene ngll 380 U 90 U 350 U 360 U 31 U 340 U 370 U 410 U 340 U
2-Nitroanihine g/l 920 U 940 U 860 U 870 U 910 U 30 U 890 U 990 U 820 U
Dimethylphthalate ng/L 330 U %0 U 350 U 360 U 7o u 340 U 3o v 410 U 340 U
Acenaphthylene fryn 240 ) 100 } 350 U 24 ] 370U 340 U a2 410 U 3490 U
2.6-Dhautroioluene g/l 380 U 390 U 350 U 360 U 910 U 830 U 370 U 410 U 30 U
3-Nitroaniline rall 920 U 940 U W60 U 80 U 370 U 340 U 90 U 990 U 320 U
Acenaphthene ng/L 64 ] 360 ! 0 U 97 ] 370 U 340 U 270 § 410 U 340 U
2.4-Dimutropheaol ug/L 920 U 940 U 360 U 870 U 910 U 830 U %0 U 90 U 820 U
4-Nitopbenol ng/L 920 U 940 U 860 U 870 U 910 U 330 U 890 U 990 U 820 U
Dibenzofuras ng/L 130 J 350 J 350 U 56 J o u 340 U 130 1 410 U 340 U
2.4-Dimrotoluene npl 380 U %0 U 35 U 360 U E1IVAN) 340 U 30 U 410 U 340 U
Drethylphthalate g/l 330 U 390 U 350 U 360 U 3o U 340 U 370 U 410 U 340 U
4 Chlorophenyl-phenylether  pg/L 380 U 90 U 350 U 60 U 370 U 340 U 370 U 410 U 40 U
Fluarene ng/L 83 J 400 330 U 9] 30 U 340 U 270 ) 410 U 340 U
4-Nitroamline pg/L 920 U 940 U 860 U 870 U 910 U 830 U 390 U 90 U 820 U
4,6-Dinitro-2- methylphenol ryn 920 U 940 U 860 U 370 U 910 U 30U 390 U 990 U 20 U
N-Nitrosodiphenylamine e/l 330 U 90 U 5 U 360 U 370 U 340 U 370 U 410 U 40 U
4 Bromophenyl-phenylether g/l 330 U W U 350 U 360 U 370 U 40 U 370 U 410 U 40 U
Hexachlorobenzene . 380 U 3% U 350 U 360 U 370 U 340 U 370 U 410 U 340 U
Pentachioropbenol g/l 920 U %40 U 860 U 370 U 910 U 830 U 290 U 990 U 120 U
Phenanthrene ng/L 1100 1600 150 U 0 %6 ) 40 U 2600 a0 U 340 U
Aathracene g/l 310 ] 560 50 U 230 J 3nn u 40 U 640 410 U 340 U
Carbazole ng/L 10 ] 120 J 350 U 971J 30 U 340 U 270 ) 410 U 340 U
Di-n-butylphthalate - 12 3 311 360 U 370 U 340 U 370 U 410 U 40 U
Fluaranthene pg/L 2700 1200 350 U 1100 140 ¥ 40 U 2600 410 U 340 U
Pyrepe g/l 3700 D 1200 35 U 1100 120 J 340 U 2600 410 U 340 U
Butybexzyiphthalss ug/L 330 U 390 U 350 U 360 U 310 U 340 U 370 U 410 U 40 U
3.3 Dichlorobenzidine ng/L 380 U 90 U 50 U 360 U 370 U 340 U 370 U 410 U 340 U
[Beazo{ajanthracene ng/L 1900 510 30U o830 Y/ 34 U 1 410 U 34 U
Chrysene . ng/L 2100 580 350 U 680 m 34 U 1300 41U U 340 U
na(2-Ethylhezyl yphthalate g/l 330 W 0 U 330 U 39 ) 30U 340 U 370 U 410 U 340 U
Di-n-octylphthalate pg/l 3s0 UJ WU 50 U 360 U 370 U 340 U 21 ) 410 U 340 U
Benzoibifluaranthene g/l 2/ 1 a0 35U u y20 ) 130 Uy 2400 410 U 340 U
Benzo{k|fluoranthene ng/l 1200 J 370 J 350 U 320 ) 370 U 340 U 370 U 410 U 340 U]
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Table B-i
Soil and Groundwater Orgamic Ansiytical Results

Chloromethane ug/L 12 U 1nu 13 01 1nu 1n v unu nou 1 u 17 U
Bromomethane g/l 12 U nu 13 U1 1n v 1n v 1nu 1nvu 1nvu 17 U
Vinyl Chlonde ng/L 12U nu 13 U1 i v 1nvu nu nvu 1y 17 U
Chloroethane g/l 12 U 1nu 13Ul n u 1nu 1nu 1nu 1 u 17 U
Methylene Chlaride we/L 12 U 11 U 3 2 6 1 ss ) 1nvu 14 B 4 )
Acttone np/L 2 u 19 160 I 150 11 u 48 B 45 B 130 1 160
Carbos Disulide pa/L 1z v 1nu 13 Ur 1n v 1 u nu 1nvu 1nu 17 U
1.1-Dichlarocthene ng/L 1z U 1nu B 1 u 1nvu 11 v nmnu 1 v 17 U
1,1-Drchiarocthane nglL 12U 1Hu 13U n v 1nu nu 1nu nu 17 U
1.2-Dichloroethenc (total) ng/L 12 U 1 U 13 ul 1 u 1 v 1nu v I u 17 U
Chloroform ng/l 12U uu 13 U1 1o nu 1nu nu 1nu 17 u
1.2-Drchiaroethane ng/L 12 U nu 13 Ul 1w u nu nvu nu 1nu 17 U
2-Butanone (MEK) ng/l 12U nu 13 Us 3 1mu nu 1mnu 14 8B 17 U
1.1,1-Trichloroethane ug/L 12U 1nu 13U n u 1 u nu 1nu 1nu 17 U
Carbon Tewrachionde ng/L 12U nvu 13 Ul n v nvu u nu nu 17 u
Bromodichiogomethane wp/ll 12U nu 13U n v nu v 1mu nu 17 U
1.2-Dichloropropaas ug/l 12 v nvu 13w n v 1n v 1nv 1n v 1nu 17 v
13- 1,3-Dichloropropene pg/l 12 v 1nu 13U n v nu 1nu nvu 1nu 17 U
Trichloroethene ug/L 12 U 1nu 13 U1 1 u 1nu nu 1 u 1nvu 17 U
Dibromochloromethane ug/L 12U v 13 Us n u nu nu 1mnu 1nu 17 U
1,1.2-Tnchloroethane ug/l 12 U nvu 13U 1 u 1 u 1nu nu nu 17U
Benzenc g/l 12U nu Bw 1 u 1nu nu 1mu nu 17 U
trans- 1,3-Dichloropropene np/l 12 U nu 13 Ul 1 v 1nvu 1nu 1 u fnu 17U
Bromoform ng/L 12 U nu 13Ul 1n v 1nu 1nvu 1nu 11U 17 U
4-Methyl-2-Pentanone ng/L 12 U 1nu 13 UJ n u. 1nvu 11 u 1nu 1 v 17U
2-Hexanone g/l 12 U 1 U 13U it u 1nu 11 u 1M1 u 1 U 17 U
Tetrachloroethene up/L 12U v 13 UJ n u nvu 1 u 1nvu 1nvu 17 v
1.1.2.2- Tetrachlorocthane pe/L 12 U 1nu 13 U1 iu 1nvu 11w 1nu nu 17 U
Tolucne pg/L 5 v 1 a 130 1o I 5 1 85 29
Chlorobenzene g/l 12 U nvu 13 us n ou tu nw 1nvu U 17U
Exhylbenzene g/l 12U nu 13 U 1 u 1 u 2 1 1 u 2 17 U
Styrene ng/L. 12 U 1nu 3y n u nu 1w nvu nu 17 U
Xyleue (nuxed) g/l 12 U 1nu 13w 1 v 11U 6 I 11U 3 17 U
[Semivolatiles Tnits
Phenol ng/L, 80 U 350 U 420 U 380 U 10 U 360 U 1100 U 1100 U 560 U
bis(2-chlotoethylether ug/L 380 U 350 U 420 U %0 U 1100 U 360 U 1100 U 1100 U 560 U
2-Chlorophenol ng/L %0 U 350 U 420 U 30 U 1100 U 360 U 1100 U 1100 U 560 U
1.3-Dichlorobenzenc g/l 380 U 350 U 420 U 380 U 1100 U 360 U 1100 U 1100 U 560 U
1.4-Dichlorabenzene g/l 380 U 350 U 420 U 380 U 100 U 360 U 1100 U 1100 U 560 U
1.2-Dichlorabenzene ug/l 30 U 350 U 20 U %0 U 100 U 360 U 1100 U 100 U 560 U
2-Methylphenol ng/l 380 U 350 U 420 U 380 U 1100 U 360 U 1100 U 1100 U 560 U
2.2 onybas(l-Chiaropropane)  ug/L 380 U 350 U 420 U 0 U 100 U 360 U 1100 U 1100 U 560 U
4-Methylphegol ng/ll 380 U 350 U 420 U 30 U 1100 U 360 U 1100 U 1100 U 560 U
N-Nitroso-di- n-propylamiae g/l 30 U 50 U 20U - WU o U 360 U 1100 U 1100 U 560 U
Hexachloroethane ng/L 3%0 U 350 U 420 U 30 U 100 U 360 U 1100 U 1100 U 560 U
Nitrobenzene ng/l 380 U 50 U 420 U 330 U 100 U 360 U 1100 U 1100 U 560 U
|Lsophorane ne/L. 380 U 350 U 420 U 30 U 1100 U 360 U 1100 U 1100 U 560 U
2-Nurophenct g/l %0 U 350 U 420 U 30 U 10 U 360 U 1100 U 1100 U L
2.4-Dimethylphegol g/l 380 U 350 U 20 U 380 U 1100 U 360 U 100 U 1100 U 560 U
hust2-Chloroethosy)methane  ug/l 380 U 350 U 42 U 80 U 1100 U 360 U 1100 U 1100 U 560 U
2.4 Dichlorophesol g/l 380 U 350 U 420 U 80 U 100 U 360 U 1100 U 1100 U 560 U
1.2.4-Trichlorobenzene g/l 80 U 50 U 420 U 0 U 100 U 360 U 1100 U 1100 U 560 U
Naphthaleoe g/l 380 U 150 U 420 U 2] 1o I 360 U 1100 U 350 1 s60 U
4-Chioroanilune ng/l, 380 U 350 U 420 U 80 U 1o u 360 U 1100 U 1100 U 560 U
Hexachlorobutadiene g/l 80 U 350 U 420 U 380 U oo u 360 U 1100 U 1100 U 560 U
4-Chloro-3-methylphenol ne/L 380 U 350 U a0 U 380 U 100 U 360 U 1100 U 1100 U 560 U
2-Methyloaphthalene g/l a0 U 50 U 420 U 49 J 1830 ) 360 U 1100 U 190 J 560 U
Herachlarocyclopentadienc ne/l 80 U 350 U 420 U 380 U 1100 U 360 U 1100 U 1100 U 560 U
2.4.6- Tnchlorophenol ng/l %0 U 350 U 420 U 380 U 100 U 360 U 1100 U 1100 U 560 U
2.4.5- Tnchlorophenol pa/l 930 U 840 U 1000 U 920 U 700 U 0 U 2600 U 2700 U 1400 U
2-Chloronaphthalene ng/L a0 U 350 U 420 U 330 U 1100 U 360 U 1100 U 1100 U 560 U
2-Nitroaniline nl 930 U 840 U 1000 U 920 U 2700 U 870 U 2600 U 2700 U 1400 U
Dimethylphthalate up/ll 380 U 350 U 20 U 30 U 10 U 360 U 1100 U 1100 U 560 U
Acenaphthylene nglL 380 U 350 U 29 1 21 ) 170 ) 360 U 1100 U 49 560 U
2.6 Diutrotoluene n/L 3% U 350 U 420 U 30 U 1100 U 360 U 1100 U 1100 U 560 U
1-Nusroaniline nL 930 U 840 U 1000 U 920 U 2700 U 870 U 2600 U 2700 U 1400 U
Acenaphthene pelL 80 U 50 U 420 U 45 J 1o v 350 U 250 J 530 7 560 U
2.4 Distrophe ol nglL 930 U 840 U 1000 U 920 U 2700 U 870 U 2600 U 2700 U 1400 U
4-Nuopheaol uy/L 930 U 140 U 1000 U 90 U 2700 U 870 U 2600 U 2700 U 1400 U
Dibenzofuran n/L 380 U U 420 U 4“ ] 100 1 360 U 120 J 360 J 560 U
2.4-Dimtrowhucne ng/l 0 U 840 U 420 U 380 U 1100 U 360 U 1100 U 1100 U 560 U
Diethylphthalate ne/L 3% U 840 U 20 U 0 U 110 U 160 U 1100 U 1100 U 560 U
4-Chlorophenyl-pheaylether — pg/L 380 U 40 U 20 U 30 U 100 U 360 U 1100 U 1100 U 560 U
|Pruocese np/L 0 U 240 U 7 ) w01 85 I 160 U 240 1 610 1 560 U
|4-Nitroaauline ug/L 930 U 40 U 1000 U 920 U 2700 U s0 U 2600 U 2700 U 1400 U
4,6-Dinitro-2-methylpheaol ngll 930 U 840 U 1000 U 92 U 2700 U 0 U 2600 U 2700 U 1400 U
|N-Nitrosodiphenylamine up/l. 380 U 840 U 20 U 0 U 1100 U 60 U 1100 U 1100 U 560 U
4B b benyleth neL 30 U 240 U 2 U 30 U 1o U 60 U 1100 U 1100 U 560 U
H ug/l 380 U 40 U 420 U 30 U 1100 U 60 U 1100 U 1100 U 560 U
Pentachlorophenol nelL 930 U 840 U 1000 U 920 U 2700 U 0 U 2600 U 2700 U 1400 U
Phepanthrene nglL s U 40 U 300 1 590 1000 J 95 J 2800 4200 40 ]
Asthracens ug/L 30 U 240 U 2] 150 J 260 1 60 U 740 1 1200 320 1
Carbazole ug/l 330 U 340 U 50 1 130 J % 3 60 U 240 J 570 J 62 1
Dr-o-butyiphthalste ng/L 80 U i) 420 U 29 5 1100 U a7 100 U 1100 U 560 U
Fluorathene . ugll 30 U 350 U 830 1200 2400 15 J 1500 4600 650
Pyrene uglL %0 U 350 U 630 230 6300 J 280 J 6200 J 8700 1 1100 J
Butyibenzylphthalate ug/L 0 U 150 U 420 U %0 U 1100 UJ 360 UJ 1100 U 1100 UJ 560 UJ
3.3 Dichlorobenzidine ng/lL %0 U 350 U 420 U s U 1100 UI 360 UJ 1100 UJ 1100 UJ 560 UJ
|Benzoajanthracene nyL 30 U 350 U 330 4 w0 2w ve ) 2w § 000 ) 330 4
Chrysene npL 30 U LT 410 ) 580 L1 T 200 210 ) 2800 ) )
bus(2-Ethythexyl )pinhalate uglL 380 U 35 U 420 U 380 U 1100 UJ 360 US 1100 UJ 1100 UJ 360 UJ
Di--octylphthalate pg/L 27 35 U 420 U 380 U 1100 UJ 55 1 1100 U 1100 US 560 UJ
Benzo{btluoranthenc He/L 30 U 350 U 340 0 ) 230 ) 3400 J 4100 J 3
Benzofkifluarastheac uglL 380 U 350 U 420 U 1000 1100 UJ 360 UJ 1100 UJ 2100 UJ - 890 )
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Table B-1
Soil and Groundwaier Organic Analytical Results
Carter-Lee Lamber
lo ber }99:
tation on: 5 B
Sample Number: ELG64 ELG38 ELG23 ELG24 ELG2% ELG36 ELG3? ELG6S
Date Sampled: 116-92 11-5-92 11492 11492 11-4-92 1592 11-5-92 11.7.92
Media: Sail Soll Sol Soll Soll Water Water Water
[Volatiles — O
Chioromethane pell 1 o 12 v 10U 1nou 1 U 10 U 10 U
Bromomethane ue/l 1nu nou 2 v 10 U 1 u 10 U 10 U 10 U
Vinyl Chlonde pe/L 1 uy o 12U 10 U 1nu 10 U 10U 10 U
Chlocoethane ng/L 11 us 1 u 12U 10 U 1 u 10 U 0 u 10 U
Methylene Chlonde p/L 24 B 21 10 J 4 ] 3 10 U 10 U 10 U
Acelone nell 46 BJ 1nvu 12 U 16 1 u 10 U 10 U 10 U
Carbon Drsulfide pe/L 1nur 1nu 12U 10U 1nu 10 U 0 u 10 U
1.1-Dichloroethene pe/l 1nur 1nu 12U 10 U HE 10 U 10U 10 U
1,1-Dichloroethane ng/L 1 ul 1mvu 12U 10U 1nu 10 U 10U 10 U
1.2-Dichoroethene (total) ng/lL 1nu 1 12 U 10U 1 u 10 U 0 u 10 U
Chloroform ne/l 1nu 1 u 12 U 100U 1 v 1w u 10 U 1 1
1.2-Dichloroethane ng/L 1 ul 1 u 12 U 10 U n v 10 U 10 U 0 U
2-Butanone (MEK) g/l 13 B 1mu 12 U 0 U nou 10 U 10 U 10 U
1,1.1-Trichloroethane ngll 1nu nu [y 10U nu 10 U 10 u v U
Carbon Tetrachlonde pg/L 1nu nu 12U 10U 11 u 100 U 100U 19 U
Bromodichloromethane ngfl 1 1nu 12U 10U 1 u 10 U 10U 10 U
1,2-Dichlofopropane ng/l 1nu 1. 12 U 10 U 1 u 10 U 10U 10 U
c1s-1.3-Dichloropropene ug/L 1 u 1nuw 12 U 10U 1nu 10 U 0 v 100 U
Trchlofoetheoe ng/L 1nu 1nu 12 v 10U 1 v 10U 0 u 10 U
Dibromochloromethane ng/L 1 us 1 u 12 U 10U 1 v 10 U 10U 10 U
1.1.2-Trichioroethane ng/ll 11 us 1 12U 10U 1nu 10U 10U (.
Benzeoe ug/L 1nu 1nus 12 U 10 U 1 v 10 U [ 10 U
traas-1,3-Dichloropropene ng/l nuw nuw 12U 10 U n v 10 U 10 U 10V
Bromoform ug/L i us 1 u 12w 10U 1nu 10U v 10 U
4Methyl-2-Pentanone np/ll nuw 1 12 U 10 U n u 10 U 10 U 10 U
2-Hexanone ng/L 1nu 1nu 12 U 10U 1 u 10U 0 U 16 U
Tetrachloroethene ren s 1nur nu 12U w0y i u 0 u 10 U 0w v
1.1.2.2-Tetrachloroethane ng/l i u 1nu 12 U 10U 1 u 10 U 10 U 10 U
Tolueae /L 130 J 1 ur 9 J 6 I 2 g 10U 10U 10 U
Chlorobenzene ng/l 11 U 1nu 12 U 10 U 1 u 10 U 10 U 10 U
Ethylbenzene ng/L 2 1 us 12 U 10U nu 10 U 10 U 10 U
Styrene g/l 1nu 1nu 12U 10 U 1 v 10 U 0 u 10 U
Xylene (muzed) ng/L 71 11 us 5 1 2 ] 11 U 10 U 10 U 10 U
Semivolatiles Caits
Phenol ngll 1900 UJ 740 U 380 U 340 U 350 U 10U v 3]
brs(2-chloroethyljether ug/L 1900 U3 740 U 330 U 340 U 350 U 10U 10U 10U
2-Chiorophenol g/l 1900 UJ 740 U 380 U 340 U 350 U 10U 10U wou
1.3-Dichiofobenzene ug/L 1900 W) 740 U 380 U 340 U 350 U 10U 0 v 10U
1.4-Dichlorobenzene ug/L 1900 UJ 740 U 350 U 340 U 350 U 10U 10U 10U
1.2 Dichlotobenzene ug/L %00 Ul 740 U 380 U 40 U 350 U 10U 10U 10U
2-Methylphienol g/l 1900 UJ 740 U 330 U 340 U 350 U 10U 0vu 0 u
2.2-oxybis(1-Chloropropane)  pg/L 1900 U) 740 U 30 U 340 U 350 U 10U 10U 10U
4 Methylphenol g/l 1900 Ui 740 U 320 U 340 U 350 U 10U v 10U
N-Nitroso-ds-a-propylamene ng/L 1900 U) 740 U 380 U 340 U 350 U 10U 10U 10U
Hexachioroethane ng/L 1900 UJ 740 U 380 U 40 U 350 U 10U 10U 10U
Nitrobenzene ug/L 1900 U) 740 U 380 U 340 U 350 U 10U 10U 10 U
Isophorone pe/L 1900 Ul 740 U 380 U 340 U 350 U 10U 10u 10U
2-Nitrophesol g/l 1900 UJ 740 U 380 U 340 U 350 U 10U 10 U 10U
2,4-Dumethylphenol pg/L 1900 U} 740 U 380 U 340 U %0 U 10U 10U 10U
tns(2-Chloroethoxy)methane nglL 1900 UJ 740 U 380 U 40 U 350 U 10U Y 10U
2.4-Dichlorophenol ng/L 1900 UJ 740 U 380 U 340 U 350 U 10U 10U v
1,2.4-Trichlorobenzene ng/L 1900 W) 740 U 330 U 40 U 350 U 10U 10U 10U
Naphthaleae ug/L 2200 J 1800 380 U 340 U 350 U 10vu 0 U 10U
4 Chloroaniline g/l 1500 UJ 740 U 330 U 340 U 50 U 10U [ 10U
Hexachlarobutadiene ugll 1900 UJ 740 U 380 U 340 U 350 U 10U 10U 10U
4-Chloro-3-methylphenol ng/L 1900 UJ 740 U 380 U 340 U 35 U 10U 10U 10U
2-Methylnaphthaiene pp/L 1400 } 550 J 62 ] 340 U 3% U 10U 100 10U
Hexachiorocyclopentadiene ng/L 1900 UJ 740 U 380 U 340 U 350 U 10U 10U 0ou
2.4,6-Tnchloropheool ne/L 1900 U) 740 U 380 U 340 U 350 U 0 u 10U tou
2.4,5- Trichlorophenol ne/L 4500 U) 1800 U 930 U 830 U 860 U 25U 3 U 25 U
2-Chloronaphibalene ng/L 1900 Uj 740 U 380 U 40 U 350 U 10U 10U 10U
2-Nizoamtine ne/L 4500 U) 1800 U 930 U 30 U %60 U B U 25U 25U
Dimethylphthalate p/L 1900 U) 740 U 380 U 340 U 350 U 10U 10U v
Aceuaphthyleae ug/L 580 1 740 U 380 U M0 U 350 U 10U 10U 10U
2.6-Drnitrotohuene ug/l 1900 U) 740 U 380 U 340 U 50 U 10U 10U 10U
3-Nircaniline ne/L 4500 U) 1800 U 930 U 830 U 30 U % U 35U 25 U
Accnaphthese ng/L 270 1 410 J 380 U 340 U 350 U 10U 10U 0u
2.4-Dinstrophenal ne/L 4500 U) 1800 U 930 U 830 U 360 U 23U 23U 2% U
4-Nitopheaol ng/L 4500 U) 1300 U 930 U 830 U 860 U 25U 25U 25 U
Dibenzofuran ng/L 1200 J 270 J 34 340 U 350 U 10U 10U 10U
2,4-Dunirowotuene ng/L 1900 U3 740 U 380 U 0 U 3% U 10U 10U 10U
Dicthylphthalate ng/L 1900 Ul 740 U 380 U 340 U 350 U 10U 10 u 10U
4-Chiarophenyl-pheaylether ng/L 1900 U) 740 U 30 U 340 U 350 U 10 U icu 10U
Fluorene p/L 230 J 430 J 380 U 340 U 350 U 10U 10U 10U
{4-Nitroailine pg/l 4500 U) 1800 U 930 U 830 U 60 U 25 U 25 U 25U
4,6-Dinitro-2-methylphenol ug/L 4500 U) 1800 U 930 U 830 U 860 U 25U 25 W B U
N-Nitrosodiphenylamsne ng/L 1900 UJ 740 U 380 U 340 U %0 U 10U 10 U1 10U
4B henyl-phenylet ng/L 1900 U} M0 U 30 U 340 U 350 U 10U 10 UJ 10U
Hexachlorobenzene pe/L 1900 U3 740 U 0 U 340 U 350 U 10U 10 UJ 10U
Peatachlorophenol ug/L 4500 U) 1300 U 930 U 330 U 80 U 285U 2% U 25 U
Phenanthrene ng/L 6500 1 3200 360 1 40 U 350 U 10U 10 us 0 u
Anthracenc ng/L 910 J 960 45 340 U 350 U 10U 10 U 10U
Carbazole ng/L 580 J s10 J %0 U M0 U 150 U 10U 0w 10U
Di-a-butylphthalste ug/L 100 I 740 U s U 40 U 0 U 10U 1w ul nwu
Fluoranthene L 2400 J 5000 250 J 340 U %0 U 10U 10 UJ 10U
Pyrene ng/L 15000 J 4200 J 20 J 340 U 30 U 10U 10 UI 10U
Butylbeazylphthalate ne/l 1900 U2 740 U 0 U 40 U 350 U 10U 10 U 10U
3,3 Dichlorobenndine ng/l 1900 UJ 740 U 30 U 340 U 350 U 10U 10w 10U
| benzojajanthraceae nglL 300 4 2400 W) MU W U v ww wu
Chrysene ng/l 640 ) 2600 20 ) M U ELTURY) WU ww v u
bis(2-Ethylhexyl)phthalate ne/l 1900 U) 290 J 0 U M0 U 350 U 10U 10 u 06 J
Dr-a-octylphthalate ug/lL 1900 UJ 100 § 380 U 340 U 150 U 0vu 10 Ul 10U
| Senzoibitiuoranthene ugill 100 ) 2400 300 ) 340 U 30 U wu Wwow wu
Benzofkfluoranthene ng/L 5700 1 2000 330 U 340 U 350 U 10 U 10 UJ 10U
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Table B-1
Soil md G o Organic Ansdytical Resuits
Carter-Lee Lamber
IV olatiles Tulls
Chloromethane ng/L 0o U 10 U 0o v 10 U 10 U 10 U 10 U,
Bromomethase pg/L 10 U 10 U 10 U 10 U 0o v 10 U 10 U
Vinyl Chlonde ng/l 10 U 10U 10 U 10U 10U 10 U 10 U
Chloroethane ug/L 10 U 10 U 10U 10 U 10 U 10 U o u
[Methylene Chlonde ug/lL 10 U 10 U 10 U 100 U 10 U 10 U 10 U
Acelone wgll o u w0 u 1 u 0w u 0 U 0 u 10 U
[Carbon Disulfide pg/L o U 10 U 10 U o u 10 U 10 U 10 U
1.1-Dichioroethene ug/L 10 U 10 U 10 U 10 U 10U 0 U 10 U
1.1- Dichloroethaze ug/l 10 U 10 U 10 U 10 U 10U 10 U 10 U
1,2-Dichloroethene (1otal) ng/l 0 U 10 U 10 U 10U 0 u 10 U 10 U]
Chloroform ng/L 10 U 10 U 10 U 10U wu 10 U 10 U
1.2-Dichioroethane ng/L 16 U 10 U 10 v 10 U 10U 10 U 10 U
2-Butasone (MEK) ng/l. 10 U 10 U 10U 10 U 10U i u 10 U
1.1,1-Tnchloroethane pg/l 10 U 10U 10 U 0 U 10 U 10 U 10 U
(Carbon Tewrachlonde ng/L 10 U 10 U 10U 10 U 10U 10 U 10 U
Bromodichioromethane ng/lL 10 U 10 U 10 U 10 U 0 u 10 U 0 u
1.2-Dichloropropane ug/L 10 U 10 U 0 U 10 U 10U 10 U 10 U
15-1,3-Dichlocopropene ug/l 10 U 10 U 0 U 10 U 10 U ic U 10 U
Trichloroethene ug/L 10 U 10 U 10U 10U 10U 16 U 10 U
Dibromochloromethane ng/L 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1.1.2-Tnchloroethane ne/L 10 U 10 U 10 U 10U 10U 10 U 10 U
Benzene reg/L (L) 10 U 10 U 10 U 10 U 10 U 10 U
trans- 1.3-Dichlotopropene s/l 0 U 10 U 10 U 10 U i0U 10 U 10 U
Bromoform ng/L 10 U 10 U 10 U w0 u 10U 10 U 10 U
4-Methyl-2-Pentanone ng/L 0 U 10U 10 U 10U 10U 10 U 10 U
2-Hexanonc ng/L 0 U 10 U 10 U 10 U 0 u 10 U 0 v
Tetrachloroetheae Hg/L 0 u 10 U 10 U 10 U 10U 1 u 10 U
1.1.2.2-Tetrachloroethane ng/L 10 U 10 U 100 U 100 U 10 U 10 U 10 U
Toluene ng/L 10 U 10 U 10 U o U 10 U 0 U 10 U]
[Chlorobenzene ng/L 10 U 10 U 10 U 10U 10U 10 U 106 U
Ethylbenzene ¥/l 10 U i0 U 10 U 10 U 10U 6 U 10 U
Styrene ng/L 10 u 10U 10 U 10 U 10U 10 U 10 U
Xyleae (mixed) pg/L 10U 10 U 10U 10 U 10U 10 U 10 U
jvolatiles L
Phenol me/L 10U 10 U wovu 10U 2 1] 10U
bis(2-chlaroethyllether rg/L 10 U 10U 10U 10u 10 U 10U 10U
2-Chloropheaol w/l - ou 10vu 10U ou 10U 10U wu
1.3-Dichlorohenzene ug/L to U 10 U 10 U 10U 0 U 10U 10U
1.4-Dichlorobenzene ng/l wu 10U 10U 10U 100 10 U 10U
1.2-Dichlorotenzene ng/L v 10U 10U 10U ou [{U7) 10 U
2-Methylphenol ug/L wuy 1wy wu 0o u wu wu v
2.2"-oxybis(1-Chloropropanc) ng/l 0ou 10U 10wu 10U wu 10U 10U
4-Methylpheool g/l 10U wu 10U 10U 10U 10U 10U
N-Nitroso-di-n-propylamine /L 10U 0 U 10U 10U 10 U 10U 10 U
Henachloroethane wp/L 10U wu 0wu 10U 10U 10 U 10 U
Nitrobenzene pg/l 10U v 10U o u v 0ovu 10U
|Llsophorone pg/L 0vu v 10 U 10U 10u 10U 10U
2-Nitropheaol pg/L 10U v 10U 10U ovu 10U 10U
2,4-Dimethylphenol Ke/L ovU 10U 10Uu 10U 10U 10U 10 vu
bis(2-Chloroethoxy)methane re/L 10U 10U o u 10U 0ovu 10 U 10 U
2.4-Dichlorophenol rg/L 10U 10U 10U 10U 10U 10U 10 U
1.2.4 Tnchlorobenzeae ug/L 10U 0u 10U v 10U 10 U 10 U
Naphthaleae pg/L 10U 10U 10U 10U 2] 10U 10 U
4-Chloroaniline ng/L 10U 10U 10U [[0) 10U 10U ovu
Hexachlorobutadiene ua/L 10U 10U 10U 10U 0 u 10U 10U
4-Chloro-3-methyiphenol g/l 10 U w0y 10U 10 U 10U 10U 10 U
2-Methylnaphthalene g/l 10U 1o u 10U 10U 10U wu 10U
Hexachlorocyclopentadiene ug/L 10U v v wvu [Lm0) 10U 10 U
2.4.6- Trichlorophenol ng/L 10U ou 10 U v o u oU 10U
2.4.5- Tnchloropheaol ng/L 35U YA 35U 23U U 25U 25U
2-Chlorossphthalene ug/L wou 10U 10 U 10U 10U 10U 10 U
2-Nitroanihine ug/L 23U 53U 25 U 25U s u 25U B U
Dimethylphihalate ng/l 100 10U 10U 10U v 10U 10U
Acenaphthyiene ng/L 10v 10U 10U 10U 10U 10U iou
2.6-Dinatolucane ug/L v 10U wu v 10U 10 U 10 U
3-Nitroaniline u/L s U 25U 35U 25U 25U U 25U
Accaaphthene ug/L 1ou 100U 10U 10U 10U 10U 100U
2.4-Dinstrophesol wL FZ] 5 U 5 U 5 U s U 25U 25U
4-Nitophegol Hg/L 35U PAIRY 25U 25U 25U 35U 35U
Dibeazofuras ug/L 10U ovu 10U 10U 10U 10U ou
2,4 Dinitrotoluene ug/L 10u 0ou 10U 0oy 10U 10U 10U
Diethylphthaiate ng/L 10U 100U 10U 10 U 09 J 100U 10U
4-Chlorophenyl-phenylether  pg/L 10U 10U 10U 10U 10U 10U 00U
Fluorene »g/L wu 10U v 10U 10U 10U 100U
}4-Nitroaniline np/L PA Y 35U 250 23U pARY) L 25U
4,6-Drnitro-2-methylphewol ug/L 25U 25U 25U 25U B U 25U U
IN-Nitrosodipheaylanuae ug/l 10u v 10U 10U 10U J{URY 10U
4- Bromopheny!-phenylether ng/L 10U 1ou HURY) 0wy 10U 0vu 10U
Hexachlorobeazene ng/L 10U 10U lou ou 10U icu 10U
Penuchlorophenol /L B U 25U 35U 23U 35U 25U 235U
Pheaanthrens L 08} icu 10U 10U 06 ) 10U 10U
Anthraceae e/l 10U R 16U 10U 10U 0ovu wu
Carbazole ug/L 10U [LRY) 10vu 10 U 10U 10U 10U
Di-s-butylphthalate /L 08 J 10U v 1 13 09 ) 05 J
Fluoraathene ng/L 1) v 10U 10U 10U wovu 10U
Pyrone /L 08 ] 10U v 10U 10U 10U 10U
Butylbeazyiphthalate e/l 0wvu 10u 0wu 10 u 0wu wowu 10 U
3,3-Dichlorobenzicine ug/L 10U 10U 10U 100 10U 10U 1ovu
|Berzolajantivacene ug/L J (VART) v 0u 10U 0 u v u wu
Chrysene [y 10U J LY wu wuy wvu wvu 10 v
bis(2-EthyDhezylphthalate ™8 11 v 10U 10U 10U 10U 10U
Di-g-octylphthalate ug/L 10U 10U tou 10U 10U 10U 10U
Beazo{bitluoraathene wg/L 1wy 1w u v v wu 10U 10U
heﬂﬂ(k\ﬂmmm na/l 10 U 10 U 10 U [LRY loUu 10U LRY
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Table B-2
l Soit and Groand: I e Analytical Results
Carter-Lee Lumber
November 1992
B BKOI- BROI-. BKO BR B 1. B y BK10 BK BX BK BX BR
l Sample Number:  MEKA33 MEKAM MEKA3$ MEKA11 MEKA12 MEKA14 MEKA1S MEKA13 MEKA02 MEKA01 MEKA03 MEKAG4 MEKA0S MEKA06 MEKA07 MEKAOS
Date Sampled: 11-592 11-5.92 11-5.92 11-3-92 11-3-92 11-3-92 11.3-92 11-3-92 11-3-92 11-3.92 11-3.92 11.3-92 11-3-92 11-3-92 11-3-92 11-3-92
Media: Soll Sofl Soil Soil Soll Soll Seil Soll Soll Soil Soil Soll Soil Sofl Sell
Metals Units
l Aluminum mg/kg 6980 6120 2460 9310 11000 2880 7090 8830 10100 6540 12400 7220 1310 2820 16000 7820
Antimony mg/ks 7.1 Ul 76 U1 63 UJ 7 u 75 Ul 69 UJ 75 Ul 72 UJ 15 Ul 19 Ul 73 W 7.6 U 78 UI 63 UJ 73 Ul 73 UJ
Arsenic me/ks 142 J 51 1 29 J 48 16 6.9 89 026 B 6.4 99 023 U 024 U) 9.5 7 123 4
Barium mg/kg 70.6 812 15.1 108 97.4 17.5 682 55.5 90.8 128 114 91.7 852 149 198 626
Beryllium mg/kg 0.91 0.57 0.21 0.64 0.7 0.25 0.51 0.61 0.63 0.75 0.82 1 12 0.2§ 2 046
Cadmium mg/kg 0.96 095 0.34 0.87 0.94 0.36 0.94 091 093 56 092 0.9% 094 035 52 092
Calcium mg/kg 13900 1 2250 128000 64600 ] 3150 ) 107000 J 77400 ) 12500 J 54800 ) 2100 19900 J 30400 J 31200 ) 106000  J 13700 J 4400 J
| Chromium my/kg 102 9.7 67 16.6 1 [ZX [ X2 4439 ) 6 J 144 2 156 J 32 J 153 J s J 76 1 293 J 107 J
Cobalt my/kg 71 72 X 16.9 33 36 71 6.4 12 48 9.3 6.5 [ 3] 33 15.1 6.4
Copper mg/kg 202 121 a3 21.2 18.7 6970 846 263 272 7.8 55.1 519 989 132 549 26.7
Iron ma/ks 12900 11300 6570 18800 J 14300 J 790 J 20300 J 17100 1 16100 ) 11900 ] 21900 J 36400 J 18300 J 79 J 31800 J 12000 )
l Lead my/ke 504 ) 19 ] 01 J 184 1 LIRS | 302 J 176 J 166 1 22 ) 9 91 J 941 J 220 J 146 J 151 ) 15 )
{Magsesium mg/ksg 4000 I 1480 J 30600 J 22800 1950 39400 16500 4080 17000 J 17700 J 9% J 5760 J 11300 J 31100 J 4350 10600
{Manganese mg/kg 569 1 798 I 464 ] 1400 721 276 484 379 592 53 ) 769 I 37 % ) 252 ) 646 302
Metcury mg/kg 0.12 012 011 o1l 012 0.11 0.38 0.1 0.12 02 0.16 0.14 027 0.11 0.13 0.1
l Nickel mg/kg 15.9 108 69 21.4 144 1" 212 143 149 278 263 14.6 20.1 7 333 195
Potassium mg/kg 236 692 433 1730 1190 568 1050 947 1490 st 1610 93 984 546 213 815
Selenium mg/kg 038 J 024 US 023 J 022 U 025 I 022 028 J 023 UJ 036 J [ 024 J 024 J [ 03s J 068 J 043 J
Sikver mg/kg 0.96 0.95 0.84 0.87 094 0.86 0.94 091 0.93 099 0.92 0.95 094 0.85 091 092
l Sodium me/kg 893 282 993 m 582 105 165 419 948 140 108 268 178 1S 1510 217
Thallium mg/kg 029 J 029 J 026 J 027 ) 023 026 J 029 J 023 UJ 026 J 03 J 0.23 02 J 026 J 021 04 J 025 J
Vanadium mg/kg 292 188 83 30.2 313 10.7 26.7 252 258 172 329 35.1 228 10.5 459 15.1
Zinc mg/ks 85.9 438 231 69.9 729 66.2 s 124 822 424 164 241 190 29.4 129 183
l Cyanide mg/kg 0.6 0.6 0.53 NA NA NA NA NA NA NA NA
MKEDP4_028.XLS Page 1ol d GLESSS16.RLRI




Toble B-1

Soll and Growndwater norgank Analytical Results

Carter-1.oe lumber

Nevember 1991

. Nlallen Tacailont 1T XWaT- XNUT- K- a CT.XS0Y- Y-
Nemple Number:  MEKAOS MFKA(Y MEKAQ MFKA 0 MKEKA1Z MEKAIT MEKAIG
Date Sampleds 1092 .39 11.392 1392 . 11393 11.3-92
Medin: Kol Sl Noll Noll Nall Rell Nell
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l Table B-2
Sofl and G 4 Inorgmnic dytical Results
Carter-Lee Lumber
November 1992
0 FR LS
l MEKAA41 MEKA42
11-5-92 11592 11592 11-5.92 114-92 1492 11-4-92
: Soil Soll Soil Soil Soil Soil Soil Soit Soll Soit Soil Sofl Soll Soll Soll Selt
Metals Units
l Alurunum mg/kg 4230 5510 6700 2920 5190 6480 1960 14900 2320 8260 6350 7140 6080 4830 6480 2860
Antimony mg/kg AN 13 U1 73 Ul 67 Ul 72 U1 g W 68 Ul 10 14 36 38 1.5 3.5 35 36 55
Arsenic mg/kg 82 ) 51 1 67 1} 729 J 52 1 51 24 1 197 53 8.1 15.9 8.7 889 6.6 7.8 123
Barium mg/kg 487 726 n3 17.6 68.4 161 16 s 141 413 84.5 159 12 552 67.4 133
Beryllium my/kg 0.41 0.42 0.56 028 0.43 0.44 0.25 12 03 0.68 0.65 0.49 151 0.54 091 0.57
Cadmium mg/kg 0.96 091 092 0.84 09 1 0.89 048 0.42 0.45 il 043 0.44 0.44 0.46 0.07
Calcium mp/kg 125000 38300 14400 120000 97100 J 161000 236000 460 163000 51400 71200 76200 54600 71200 103000 198000
Chromium my/kg 97 82 103 1 102 9.2 a3 504 63 63.3 19.6 13.6 223 119 19.2 439
Cobait mg/kg 69 47 63 42 46 a9 24 141 44 152 6.9 1.4 | 5] L) 6.5 153
Copper my/kg 244 114 165 13.4 20.7 ‘104 52 114 108 21 39.4 19.1 752 203 19.3 217
tron mg/kg 44900 11100 13200 8940 10000 13600 $150 161000 7700 28900 15400 12400 32900 10400 13900 143000
l Iead mg/kg 88.5 191 1 198 I 65 I 696 85 1 54§ 197 6 241 137 18.4 376 59.2 65.9 19.4
Magnesium mp/kg 16700 ) 6830 J 3136 ) 38400 J 23900 J 14000 ) 30600 3640 42200 17000 24900 24100 16000 25100 16300 605
[Manganese myfks 608 | 495 656 1 a8 ! a0 ) ssa | m 1 1020 82 1280 517 al 494 4 369 1080
Mercury mg/kg 0.21 0.11 021 - 0.19 0.12 0.1 0.06 0.06 0.06 0.45 0.06 0.42 0.06 0.25 0.08
I Nickel mg/kg 39.6 106 126 12.7 137 1.7 65 56. 103 97.2 16 173 16.1 145 15.7 111
Potassium me/kg 480 635 17 624 643 534 607 1250 475 760 948 969 786 647 1020 169
Seleni mg/kg 24 UJ 0.23 03 J 035 J 023 U 037 ) 023 I 0.28 036 028 0.45 0.33 0.68 032 0.39 15
Silver mg/kg 0.96 091 092 0.94 09 1 0.8§ 19 0.42 0.45 0.46 043 0.44 0.44 046 24
I Sodium mg/kg 99.8 502 [} 134 104 941 142 .12 142 59.6 93.4 96.3 197 116 201 293
Thaltium mg/kg 04s  J 025 J 034 J 021w 023 UJ 025 Ul 02 U 0.12 021 012 0.12 0.11 o.11 011 0.12 0.36
Vanadium mp/kg 12.8 133 17 1.1 146 15.2 16 88.6 9.4 218 20 202 247 156 24.2 53
Zinc mg/kg 86.7 39.7 50.7 s 919 412 145 178 23.6 195 128 48.4 354 783 79.6 233
' Cyanide my/kg 0.62 0.57 0.57 0.52 0.56 0.62 0.53 0.3 0.26 0.28 0.29 0.27 0.28 027 0.57 0.42
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Table B-2
Soll and Graandwater Inorgenic Analytical Reswhs
Corter-Lee Lumber
Nevember 1991

Nisllon T.ocallon: 5 3 B B B B p TIUARGY U1.CPWAY
Nample Number MEKA N MEKALS MFEKAM MKKAS MEKAIT MEKASSE MFEKAGS MEKAST MYKASS MEKASE  MEKAG®  MEKAS MEKAN)
Date Nampled 11892 15-4.93 1491 114.92 1691 11792 1).6.91 11491 1)493 11493 1.e91 11493 1149
Medint Koll Null Noll Nell Se:l Water Water Water Waler Water Water Water Water Water

Metsle Usdte
Almisum malky 4R 00 10 1140 1180 190 1 1% P ] <14 <19 <24 01 197 11400
Amtimony mahy 19 1t 1w a1 Ul T a9 [371 11 1} <11 2 eV} 1 P3t] <«
Arsenic mahg 24 141 ' Hua e ) 16 04 1 «1 (K] (R} 11 14 «i el «) in?
HWatlum (LT “s 190 119 141 LR LK el al LY 4“n 1R "a LLIP] " FAA]
Noryllium mahg [(A] [(R1) (11 ] o [LF ] o vl «l [N} 1] i3] 1] X} «l [R]
€ adimium mafg 04 one ne Oae ane ol ed <4 4 « 4 4 4 1] 4
Cabolum wahg SATHM Yasnn [R10 I o it 4 na000 [} i 11l (1871 [101: g 19 Hywy [RF0 1 [ET1 1} 145000 4o
 Wacunium LU LN} 12 i) L] 1 L] «i « . «i «i (3} «y <1 %e
teohall g 19 LN " 16 1 11 2] i1 1] k1] «y 1) 122 10 Wi
(KL T wathg mi 1 "w} 41 4i i 4 4 wd «q «d 1] 4 4 L A
mafg 14n o LRI R0k 4300 (1010 ins " wa ns e 9 " e &4 100
mafhyg "4 184 LX) I I | LN B | 14 ) (K] « 11 « 12 «f « ] ")
mahy 1 ALTTL TR} L L] wim ! vy ) Yaun V4o 14800 4w0xm oa00 im 1900 "oy LAy
L LYY 1"t w ! i ' L. M | M i w n 4 e "a m e o 1190
Merouty mghy [[N}] 04l [IRF}] [}] 0o nit 1} 0} 0} o2 af) ) 0} aty ) 2 0 98
Nichal mghy e 4 v LY H 19 [} 14 1 <4 4 14 <% 1ha as s
Penaaviseim mghy 141 1 1) 481 ) s Joty nan 4400} 4 4490 1940 4140 4400 LUy L300
Selsmum g A1} 0 i o ! adou 01w 0 14 1 [ [ Vv (R} ! PR 19
Vilver mafhg 041 (11} 09 [ 1] o (11 «“ < <t <4 «“ «4 «4 <4 <4
Nenbram mghg 1e 120 (RT3 144 ne [R}} 42000 A121E0) 46100 1m0 A Y0 440 49 A TR0
hallium mghy LB} 02ty AR w2 w3 ol <l 14 ) «1 «l «i «} <} «)
Vasadium nghy 130 ] 142 91 s [ X} i <\ « «) ¥ o) <\ «y <1 L1
Zime mghyg e 149 (110) s 189 [N <\ ] 46 «1 «\ a8 [ ] 140 1"
yanide mghy 034 08 (AL 1 0% 04 <10 «i0 «if «ju «i0 «10 <l <t « )

N maseiaR) R
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Table B3
Groundwaler Analytical Results
June 1993
Carter-Lee Lumber
Matrix:] Water Water Water Water Water Waler Water Water Water Water Water Water Waler
Sample Collection Date:| &7/93 193 193 &1 1193 «193 193 &1 193 13 «193 19 «1193
Laborsiory Ssmple Identificatio ESGO2 ESG®Y ESGS6 ESC& ESG61 ESG&2 ESGE MERE4 MERE2S MERE MERE2]  MERE0S
Fleid Sample ldentification:| MW-61 MW-02 MW.03 TB-01 MW.84 MW-0§ FB-01 TB-02 MW.01 MW.92 MW-03 MW-04 MW.-0§
Volatile Organic Uniw
Chloromethune ne/lL ou 10U 10Ul 10UJ ou 10 U1 10Ul 10Ul
| Bromomethane we/ll 10us 1oul 10U1 10U1 lous ou lous 10!
Vinyi Chiocide ugL 10 Us 1ous 1ol 10 U1 10Ul 10Uy 10U3 10 Us
hloroethane wg/lL 10 U1 ow 10Ul 10Ul 10U) 0ul 10U1 10Ul
Methylene Chloride g/l 10U 10U 10U 10U v 10U 0y 1ou
Acetane nell 10U 10U 10U 10U 10U 10U 10U 10U
Carbon Dusutfide welL v tou 10U 10y 10U 1oy 1oy 10U
1.1-Dichloroethene .8 10U 10U 10U 10U 10U 10U 10U 10U
1,1-Dichlorethane nlL 10U 10y 10U 10U 10U 1oy 10U 10U
1.2-tichloroethene (total) ngL oy 10u 10U 1oy 10u 10U 10y 10U
(Chioroform ne/L 10U 10U 10U 10u 10U wu 10U 10u
1.2-Dichlorocthane ng/lL 10U 10U 10U 10U 10U 10y 10u oy
2-Butanone et wou! oul ous 1ous 1ou 10Ul wus ous
1.1,)-Tnchloroethane el 10U 10U 10y 0y 10U 10U 10U 10vu
Carbon Tetrachlonde nglL 10U 10U 10U 10U 10U 10U 10U 10U
Bromodi neL 10U v 10U 10U 10U 10U 10U 10U
1.2-Dichloropropane ngll 10U 10U 10U 10U 10U ou 10U 10U
cus-1,3-Drchloropropene na/lL 10U 18y ov 10U 10U 10U oy 10U
Trichlocoethene ugL 10U 1y 10U 10U 10U 10U U ou
Dibromochloromethane ug/lL 10U 10U 10U 10U 10U 10U 10U 10U
1.1 Trichloroethane we/lL 10y 10U 10U 10U 0y [(30] 100 10u
Benzane g/l 10u 1ovu 10U 10U 10U 10U 10U 10y
trang- 1,3-Dichlaropropene ng/lL 10U 10U 10u 10U 10U 10U 10U 0y
| Bromoform g/l 10U 10y 10U 10U 10U 10U 10U 10U
4-Methyl-2-pantanone gL 10u 10U 10U 10U 10vU 10U 10U 10U
2-Hexanone we/lL (24} 10U 10y (2% 10U 10U 0y tou
Tewachloroethene ngL 10U 10U 10U 1ou 10U U 10U 10U
1,1.2.2 Tetrachloroethane n/L 10U 1ou 1y 10U 10U oy 10U 10U
Toluene ne/ll 10U 10U 10U 10U 10U 10U 10U 10U
Chicrobenarme /L 10U ouU 10U 10U 10U 10U ou 10U
|Ethyibenzeme ne/L 10U 0y 10U 10U oy 10UV 10U 10U
Styrene ngll 10U 10U 10U 10vu 10U 10U 10U 10U
Xylene (totai) pL 10U 10U oy 10y 10U 10U 10U 10U
Semivolatile Organic Unis
Phenot ny/l 10U 10U 10U 10U 10U 10U
bis(2-Chlovoethylether nll tou 10u ou 10U 0u 10u
2-Chlorophenol we/lL 10U 10y 10U 10U ou 0y
1.3-Drchlorobenzene L 1oy 10U 10U 10U 10U 1oy
1.4-Dichlorobenzene ™. tou iou w0y tou 10U 10U
1.2-Drchlorobenzene ne/ll 10U 10U 10U 10U v 10U
2-Methylphenol gL 10U 10U 10U 10U 0u 1oy
2.2-0xybay 1-Chloropropane) ™8 ou v 10U 10U 10U 10U
4-Methyiphenol L 10U 10U U 10U ou 10U
N-Nitroso-di-n-propylamme e/l 10V 10U 10U 10U 10U 10U
Hexachloroethane gL 10y 10U 10U 10U 1oy 10y
Nitrobenzene g/l 10U 10y 10U ou 0y 10U
v ng/L 10u 1ou 10U 10U 10U 10U
2-Nuzophenol gL 10U 10U 10U 10U 10u 10y
24-Dimethylphenol ng/L 10U 10U 10U 10U 10y tovu
bis( 2- Chloroethoxy methane gL 10U 10U 10U 0y 10y 10U
2.4 Drchlorophenol nll 10U 10U 10y 10U 10Uy 10U
1.24- Tnchlorobenzene ug/lL ou oy 10U 10U 1oy 0u
| Napthalene nlL 10U 10u 10v 10U 10y oy
4-Chloroamime ne/L 10u 10U 10U 10y oy 10U
Hexachlorobutadiene ne/L lou 10U 10U 10U 10U 10U
4-Chioro- }- methylphenol ug/L 10U 10U 10U 1oy 10U 10vU
2-Methylnaphthaiene nlL 10U 10U 10U 10U 18y 10U
| Hexachlorocyclopertadicne. ng/L oy ou 1nou 1ou nou 0u
2,4.6 Trichlorophenot nalL 10y 10U 10U 10U 1oy 10U
2.4.5 Trchloropbenol ngll 25U 85U U 85U 85U 25U
2-Chloronaphthalene ug/lL 10U oy nu 10U nu v
2-Niroamlne ngll 8y 85U 25U 85U 25U BU
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Dnchy iphehaise ™8 10y 10U 10U v 0y 0y
Fiearcae ™5 10U iou 10U 10U oy 10U
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{Pherantvene ugL oy 0y 10U 10U 0y 10y
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{Carbuzoie nL 10U 10U 10U 10U 0y 10U
{Di-a-Baryipbalan WL ou 0y lou U wu ou
|Phuocthene L 10U U 10U 10U 10U U
Pyrens oL oy 10U 10y 10U 10U 10U
‘”__ o neL 10U 10U 10U tou 10U 1eU
-3-Dichlorobenziding H/l 10U 10U 10U 0 0wy U
[Benaois)antiracene L U 0u 0u 0u v 10U
Cnysene L 10y 10U 10U 10U 10U 10U
[ou(Z-otry ey Dptttuise WL v 0y 0u 10U 10U v
Bty ucrmitee Wil ou o v v 0o wu o
U
B /L wu 10U 10U ou lou 1ou
""l yrens s/l 10y 10U 10U 10U v oy
foden1.23-ofjpyrens L 10U v 10U ou 10U 10
[Diberan( b )entwacens u
. H/L 10U 10U U wu 0y U
Beam(g b ixperylene
aipbe BHC nL U oy () 10U 10U 10U
beta BHC et 005U 005U 005 U 0.05 Uy 005U 005U
et BHC el 005U 005U 005U 0.05 U1 005U 005U
BHC , ng/l 005U 005U 005U 0.05 UJ 005U 0.05 U
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Table B-4
Soll and Groundwater Ansiytical Results
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Table B4
Soil and Grouadwater Analytical Results
September 1993
Carter-Ler Lumber

Fidd Sampie [dentification: CMW.2 CMW.3 CMW4 CMW.S CMW.5-FR CLBK®3 CLBK03-FR CLBKO¢ CMW.] CMW-2 CMW-3 CMW4 CMW.5 CMW-5-FR
Laboratory Smmple Identification: MEZ360 MEZ%1 MEZ962 ME29%4 MEZ9%63 MEZ§ MEZ9%S MEZ967  20848-01 20848-02  20848-03  20848-04 20848-05  20848-0¢6

Matrix: Water Water Water Water Water Sail Soil Soil Water Water Water Water Water Water
Sample Collection Date: 9/22/93 $/22/93 952193 SR 283 /2293 9/22/93 /22193 %2293 9293 /293 9/22/93 w2293
Volatile Organic
Chioromethane
Bromomethane:
Viaryl chionde
Chioroethane
chlaride

(=
-
[

Acetone

Carbon dusulfide
1.1-Drchloroethene
1,1-Dichlocoethane
1.2-Dichioroethene (total)
Chioroform
1.2-Dichloroethane
2-Buranone
1,1,1-Trichloroethane

§
RS L A L S T S TS S A R

Xylene (total)
iSemivolatile Organic Units
Phenol

bist 2-Chloroety ether

g
§
EEE
)

2-Methy iphenot
2.2 oxybu( -Chloropropanc)
13- Methy fphenol
N-Nitroso-di-n-propylamune
Hexachloroethane
Nirobenzene

1sophorone

2. Nitrophenol
2.3-Dimethylphenol

bus( 2-Chioroethoxy )methane
2.4-Dichlorophenol
1.2.4-Trichlorobenzene
Naphthalenc

4-Chloroaniline
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MEMORANDUM CHMHILL

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.F0.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 wamns 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 ton abundance cniteria 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, ELGHY5.

. 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, ELG4S.

. 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-Tribromophenol
(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(1-chloro-propane) (30%), Butylbenzyl phthalate (48%), 3,3’-
Dichlorobenzidine (37%), bis(2-Ethylhexyl)phthalate (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-Ethylhexyl)phthalate (30%), Di-n-octyl
phthalate (27%) and Indeno[1,2,3-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 2,2’-
Oxybis(1-chloro-propane (43.7%), and 2,4-Dinitrophenol (33.7%) for
sample ELGO03.

The continuing calibration %D was outside the acceptable limits for
Hexachlorocyclopentadiene (48.8%), and 2,4-Dinitrophenol (34.7%) for
samples ELG02MS, ELG02MSD, ELG10DL.

The continuing calibration %D was outside the acceptable limits for 2,4-
Dimethyiphenol (33.0%), 4-Chloroaniline (34.6%),
Hexachlorocyclopentadiene (49.2%), 2,4-Dinitrophenol (26.4%), 3,3-
'Dichlorobenzidine (26.5%), Di-n-octyl phthalate (34.2%),
Benzo(b}fluoranthene (27.1%) and Benzo{k}fluoranthene (37.1%) for
samples ELG18, ELG19, ELG20, ELG03DL, ELGO0SDL.

The continuing calibration %D was outside the acceptable limits for 4-
Chloroaniline (32.7%). 2-Methylnaphthalene (35.4%), 2,4-Dinitrophenol
(55.8%) and 4,6-Dinitro-2-methyiphenol (34.4%) for samples ELG02,
ELGI11, ELG13, ELGI14, ELGI1SRE, ELGI6RE, ELG17.

Pesticides/PCBs

The initial calibration $RSD was outside the acceptable limits for Alpha-
BHC (25%) and 4,4’-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 1s taken.
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Volatiles

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 S 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.

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.



MEMORANDUM

Page 6
April 1, 1994

. bis(2-Ethylhexyl)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.

Bis(2-Ethylhexyl)phthalate and Di-n-octylphthalate were detected in semi-volatile
method blank SBLKI1.

. Bis(2-ethylhexyl)phthalate was detected below the CRDL and less than 10
tmes the concentration found in the blank, therefore the reported :
concentration was replaced with the CRDL and flagged ""U" in samples
ELGO1, ELG04, ELGOS, ELG06, ELGOS,

. Bis(2-ethylhexyl)phthalate was detected above the CRDL and more than
10 times the concentration found in the method blank. The concentrations
were retained and reported without qualifiers in samples ELG03, ELG07,
ELGI10.

. Bis(2-ethylhexyl)phthalate was detected above the CRDL and less than 10
times the concentration found in the method blank. The conceatrations were
retained but are considered to be the results of contamination and flagged
"B" in sample: ELG09

Bis(2-Ethylhexyl)phthalate and Di-n-octylphthalate were detected in semi-volatile
method blank SBLK3.

. Bis(2-ethylhexyl)phthalate was detected below the CRDL and less than 10
tumes the concentration found in the blank, therefore the reported
concentration was replaced with the CRDL and flagged "U™ in samples
ELGO3DL, ELGOSDL, ELG09DL, ELG14, ELGISRE, ELGI16,
ELGI16RE, ELG17, ELG18, ELG19, ELG20.

. Bis(2-ethylhexyl)phthalate was detected above the CRDL and less than 10
times the concentration found in the method blank. The conceantrations were
retained but are considered to be the results of contamination and flagged
"B" in samples ELGI11, ELG12, ELG13.

Pesticides/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 1,2-Dichloroethane-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 intemal 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-dS (IS2) were outside the acceptable
limits in samples ELG31, ELG31RE, ELG33, ELG33RE, ELG38, ELG40, ELG40RE,
ELG42, ELG42RE, ELG44, ELG44RE, ELG45, ELG45RE.

The internal standard area counts for 1,4-Dichlorobenzene-d4 (IS3) were outside the
acceptable limits in samples ELG23, ELG23RE, ELG31, ELG31RE, ELG33,
ELG33RE, ELG38, ELG38RE, ELG40, ELG40RE, ELG42, ELG42RE, ELG44,
ELG4RE, 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, ELGI15, ELG19, ELG20RE.

The internal standard area counts for Chlorobenzene-d5 were outside the acceptable
limits in samples ELG11, ELG11RE, ELG12MS, ELG13, ELG13RE, ELG14,
ELGI14RE, ELG1S, ELGISRE, ELG17, ELG17RE, ELG19, ELGI9RE, 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 intenal standard area count for Perylene-d12 (IS6) was outside the acceptable QC
limuts for sample ELG44.

The internal standard area counts for Chrysene-d12 (IS5) and Pervlene-d12 (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 ELGI1S.

. The intemal standard area counts for Chrysene-d12 (ISS) was outside the
acceptable QC limits for samples ELG03. '

Nt
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. The internal standard area counts for Perylene-d12 (IS6) was outside the
acceptable QC limits for sample ELG02MS, ELG15RE, and ELG16RE.

. The internal standard area counts for Chrysene-d12 (IS5) and Perylene-
d12 (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

ELG2S is a field duplicate of ELG24. ELG2S 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-Nitropheneol 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 ELGO2, the semi-volatile MS/MSD spike recoveries and RPD results were
within the acceptabie limits except for the %Recovery for Pyrene (-881%) in the matnx
spike and Phenol (101% recovery and 52%RPD), 1,4-Dichlorobenzene (43%RPD), N-
Nitroso-di-n-propylamine (48%RPD), 1,2,4-Trichlorobenzene (46%RPD), 4-Chloro-3-
methyiphenol (43%RPD), Acenaphthene (63%RPD), 4-Nitrophenol (64%RPD), 2,4-
Dinitrotoluene (61 %RPD), Pentachlorophenol (60%RPD) and Pyrene (-500% recovery
and SS%RPD) in the matrix spike duplicate.

For sample ELG12, 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 ELGO02 but sufficient evidence exists to suggest low bias, the
non-detected Pyrene in flagged ""UJ" in this sample.

Pesticides/PCBs

Sample ELG2S 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 ELG2S 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
posiuve 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 critenia for qualifying data based on

matnix spike/Matnix 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 ELG4S.

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 ELG1S, 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 CHMHILL
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.F0.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 wamns 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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E 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 dilutnon/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 limit.

GC/MS Tuning

The GC/MS tuning (as reported by internal EPA initial performance review) complied
with the mass list and 10n abundance critenia 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 conunuing calibration %D was outside the acceptable limits for
Chloromethane (26.1%), Bromomethane (26.1%), Chloroethane (28.2%),
Carbon disulfide (27.9%) and 2-Butanone (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, ELGG4RE.

. 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 ELGS3.

w
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, ELGS3;, 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 ELGSS, ELGS5S,
W
ELG60.
. The continuing calibration %D was outside the acceptable limits for 2-,2°-

Oxybis(1-chloro-propane) (46.5%), 2,4,5-Trichlorophenol (33.1%) and
2,4-Dinitrophenol (42.1%) for samples ELG52, ELG52RE, ELGS9,
ELGS9RE, 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 ELGS50.
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In these samples, all positively identified outlier compounds are considered ESTIMATED
and flagged "J".

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
tumes 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 S 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 umes the blank contaminant (10 times the 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:

s
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ELG39, ELG48, ELG49, ELGS51, ELG6S, 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 in 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,
thetefore 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/). This compound was also detected below the CRDL in
samples ELG68 and ELG69. The reported concentrations were replaced
with the CRDL and flagged "U".

Bis(2-ethylhexyl)phthalate was detected in semi-volatile method blank SBLK1. All
samples included in this SDG reported positive detections for this compound.

. 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
ELG46, ELGS0, ELGS3-61, 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 ELGOORE (141) and ELG64 (143).

. Surrogate compound 1,2-Dichlorotethane-d4 was reported above the
acceptable limuts (70-121) in sample ELGS8RE (124).

All volatile positive detections tn the samples are considered ESTIMATED and flagged
"*J". All non-detects are flagged "UJ".

Semi-volatiles

For the semi-volatile fracuon. data are qualified if two or more surrogate recoveries are
outside the acceptable QC range.

. Surrogate compounds 2-Fluorobiphenyl and Terphenyl-d14 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 Decachldrobiphenyl for samples
ELG30, ELG36, ELG37, ELG47, ELG48, ELG6S.

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
ELGS52.

High pesticide/PCB recoveries were observed for Tetrachloro-m-xylene-2 in sample
ELG64DL.

High pesticide/PCB recoveries were observed for Decachlorobiphenyl-1&2 and
Tetrachloro-m-xylene-1&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, ELGS3RE, ELGS8, ELG60, ELG60RE,
ELG64RE.
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The internal standard area counts for Chlorobenzene-dS were outside the acceptable
limits in samples ELG52, ELGS2RE, ELGS3, ELG58, ELGSS8RE, ELG60, ELG6ORE,
ELG64, ELG6RE.

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

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-d10). Since no detections were observed in the analytes
associated with this internal standard, all associated analytes are flagged
'IUJ".

. ELG37 and ELG37RE where the area counts were low for IS4
(Phenanthrene-d10). 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 intemal standard area counts for Chrysene-d12 and Perylene-d12 were outside the
acceptable QC limits for samples ELG52, ELGS2RE, ELGS9, ELGSIRE, ELG60,
ELG60RE, ELG61, ELG61RE, ELG62, ELG62RE, ELG63, 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.
ELGS3 is a field duplicate of ELGS2.

Since there are no specific cntena for organic duplicate comparison, no action is taken
based on sample/duplicate relaive 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 ELG6S, 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-Nitrophenol, 2,2-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.F0.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, MEKA S50, MEKAS52-64.

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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Blanks - ICP

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 umes the blank contaminant, the sample concentration reported by
the laboratory is retained without qualifiers.

The preparation blank contained Potassium (494.5 ug/l). 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 are 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,
MEKA2S, MEKA26, MEKA28, MEKA29, MEKA33, MEKA34,
MEKA35, MEKA41, MEKA42, MEKAA43.

Matrix Spike Recovery




A4

MEMORANDUM
Page 5
Apnl 1, 1994

flagged "J'' due to high bias in the following samples: MEKAO1,
MEKA03-0S, 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, MEKAS3, MEKAS4, MEKASS, MEKASG,
MEKAS7, MEKAS8, MEKA59, MEKA60, MEKA61, MEKAG2,
MEKAG63, and MEKAG64. Non-detects are flagged ""UJ" due to possible
elevation of the detection limit in sample MEKAS2.

. 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, MEKAA4S.

This compound is flagged "UJ" in the following samples due to interference: MEKA22,
MEKA24, MEKA25, MEKA26, MEKA27. MEKA34, MEKA40, MEKAA41.

Positive results for Thallium are considered ESTIMATED and flagged "'J" in the
following samples due to interference: MEKA31, MEKA33, MEKA34, MEKA3S5,
MEKA40, MEKA41, MEKA42, MEKA4S5.

This compound is flagged "UJ" in the following samples due to interference: MEKAZ21,
MEKA22, MEKA23, MEKA24, MEKA25, MEKA26, MEKA27, MEKA28, MEKA?29,
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. ShekoskiyCH2M HILL

DATE: January 11, 1993

SUBJECT: Validation of Inorganic Data for Groundwater for the Carter-Lee
Lumber Site in Indianapolis, Indiana

PROJECT: GLO65616.F0.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, MEKAS1, 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 hoiding 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 1s taken.

. If a blank contaminant is present in a sample above the CRDL but is less
than S 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 MEKAG69 is a field (equipment) blank. This sample contained Barium (1.5 ug/l),
Calcium (110 ug/l) and Magnesium (57.4 ug/l). No samples were affected due to the
application of the "5 times” rule.

Blanks - ICP

Aluminum was detected at 28.548 ug/l 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, MEKAG4S,
MEKA49, MEKA 66, MEKAG69.

Iron was detected at 6.975 ug/l 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, MEKAG65, MEKA66, MEKAG69.

Sodium was detected at 77.479 ug/l in the preparation blank. The positive result in the
following sample is less than five times the concentration found in the blank, and are
considered ESTIMATED and flagged "J" due to contamination: MEKAG69.

Thallium was detected at 1.4 ug/l in the continuing calibration blank. The positive resulits
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: MEKAG68,
MEKAG69.

Blanks - GFAA
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Selenium was detected at 1.837 ug/l 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, MEKAS1, MEKAG6S, MEKA 66, 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,
MEKAS1, MEKAG66. This compound is flagged ""UJ" in the following sample due to
possible elevated detection limit: MEKAG61.

GFAA Interference

Positive results for Lead are considered ESTIMATED and flagged "J" in the following
samples due to interference: MEKA36, MEKA37, MEKA48, MEKA65, MEKAG66. This
compound is flagged ""UJ" in the following samples due to interference: MEKA47,
MEKA49, MEKAS51, MEKAG8.
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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 resulits
associated with calibration outliers be qualified as estimated in quantity. But as a result of no
semuvolatile 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-04, 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
Uy

Inorganic 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
represeatative way of handling this is to raise the reporting limit for beryllium to the
conceatration of blank contamination in each sample and qualifving the sample result as not
detected. flagged “*U."”’

Conclusion

The organic and inorganic analvtical result are acceptable as reported. with qualifiers as
previously discussed. Copies of the analytical results are attached.
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TECHNICAL MEMORANDUM

PREPARED FOR: U.S. EPA Region 5

PREPARED BY: Lori BootzZCH2M HILL
Dong-Son Pham/CH2M HILL

DATE: January 26, 1994
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 surrbgalc standard recovery was below QC limits for all pesticide samples.
Therefore. all samples were qualified estimated ("J") for detects or estimated. nondetect
(*UJ") 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). Inquines 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 venfv 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
limuts 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
("B”). The SVOC method blank detected bis(2-ethylhexyl) 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 recovernies 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
CLBKO3, CLBKO3-FR and CLBKO03-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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AppendixC -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 GLE65616.RI.RI



Table C-1-1
Exposure Point Concentration
Carter-Lee Lumber

Media - Soll
Log Minimum Masximum Log Based
Total Positive Detection  Based Detected Detected Standard Corr. Mean ucCL UCL
Parameter Analyses Detections Frequency Mean Value Value Deviation H Value Factor  Estimation (trans) 95% (a)
Heptachlor 27 4 15% 015 0.90 420 0.38 1.8717 2.2E-01 1.24 3.6E-01 1.43 (b) pp/kg
PCBS (Arochlor 1254) 27 3 11% 3.01 16.00 35.00 0.21 1.7513 3.0E+00 20.71 3.1E+00 2227 (c) pe/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 percentile confidence limit (UCL 95%%) of the arithmetic mean; however;, if the UCL exceeds the maximum detected value,
then the expasure point concentration should be set to the maximum detected value.

b. The exposure point concentration for heptachlor is set equal 1o the UCL. 95° because it is less than the maximum detected value of 4.2 pg/kg.

c. The exposure point concentration for Arochlor 1254 is set equal to the UCL 95° because it is less than the maximum detected value of 35 pg/kg.

MKE'DP41 001.XLS GLE65616.RIRI



Table C-1-2
Exposure Point Concentration
Media - Groundwater
Carter-Lee Lumber
Log Minimum  Maximum  Log Based

Total Positive Detection  Based  Detected Detected Standard ) Corr. Mean UCL ucCL
Parameter Analyses Detections Frequency Mean Value Value (b) Deviation H Value Factor Estimation (trans) 95% (a)
Alpha BHC 17 2 12% -4.00 0.001 0.03 091 2.523 -3.6E+00 0.03 -3.0E+00 0.05 (c) pg/L
4,4-DDT 17 2 12% -3.23 0.004 0.05 0.71 2.258 -3.0E+00 0.0 -2.6E+00 0.08 (d) g/l

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 percentile 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 1o the maximum detected value.

b. The concentrations for positive onsite detections for both chemical parameters are less than 1/2 of the detection limit;
therefore the maximum detected value in this statistical table actually refers to a 1/2 detection limit value.

c. The exposure point concentration for alpha BHC is set equal 10 the maximum detected value of 0.003 pg/L.

d. The exposure poinl concentration for 4,4-DDT is sct equal 1o the maximum detected value of 0.012 pg/L.

MKE/DP41_007.XLS GI.E65616 RIR]



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 m/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 m>/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 cm?) and child (8,960 cm?) exposure calculations (U.S. EPA, January
1992, Dermal Exposure Assessment: Principles and Applications). Based on estimates
developed by McKone and Layton, 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 particulate 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:
[ = chemical intake (mg/kg body weight-day)
CS = chemical concentration in soil (ug/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

[ = (CS =SA * AF = ABF * EF * ED * CF)/(BW * AT)

Where:
I = chemical intake (mg/kg body weight-day)
CS = chemical concentration in soil (ug/kg dry wt)
SA = surface area exposed (cm-/event)
AF = adherence factor (g/cm-?)

C2-2
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ABS
EF
ED
BW
AT
C

absorption efficiency factor (%)
exposure frequency (events/yr)
exposure duration (yrs)

body weight (kg)

averaging time (dys)
conversion factor (1E-8)

D. Dermal Absorption of Contaminants in Water

I =(CW=*SA*S*PC*ET *EF *ED * CF)/(BW * AT)

Where:
1 = chemical intake (mg/kg body weight-day)
SA = total body surface area (cmz)
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 cm?)
BW = body weight (kg)
AT = averaging time (dys)
E. Inhalation of Contaminants Sorbed to Airborne Soils

I =(C*IR * ABF * EF * ED * I/PEF)/(BW * AT)

Where:

I
C
IR
ABS
EF
ED

. BW
AT
PEF

MKE10013CB9.WPS

chemical intake (mg/kg body weight-day)
chemical concentration in soil (mg/kg dry wt)
inhalation rate (m>/dy)

absorption efficiency factor (assumed 100%)
exposure frequency (events/yr)

exposure duration (yrs)

body weight (kg)

averaging time (dys)

particulate emission factor (4.63 X 10° m3/kg)

C2-3



Table C-2-1
Exposure Variables

Value Used to Determine

Parameter Reasonable Maximum Exposure
General Conditions
Body Weight
Adult 70 kg
Child < 6 yr. 15 kg
Ingestion of Soil
Ingestion Rate
Adult Occupational - Future 0.05 g/day
Child < 6 yr - Residential 0.2 g/day
Exposure Frequency (EF)
Adult Occupational - Future 250 events/yr
Child < 6 yr - Residential 350 events/yr
Exposure Duration (ED)
Adult Occupational - Future 25 yr
Child <6 yr - Residential 6 yr
Averaging Time
Noncancer Risk - Adult 25 yr
Noncancer Risk - Child <6 yr 6 yr
Cancer Risk - All Receptors 70 vr
Inhalation of Soil Particulates
Inhalation Rate
Adult Occupational - Future 20 cu. meters/day
Child <6 yr - Residential 20 cu. meters/day
Exposure Frequency (EF)
Adult Occupational - Future 250 events/yr
Child < 6 yr - Residential 350 events/yr
Exposure Duration (ED)
Adult Occupational - Future 25 yr
Child < 6 yr - Residential 6 yr
Averaging Time
Noncancer Risk - Adult 25 yr
Noncancer Risk - Child < 6 yr 6 yr
Cancer Risk - All Receptors 70 yr

Dermal Absorption of Chemicals in Soil
Total body surface area (90th percentile)

Adult 20900 cm2
Child <6 yr 8960 cm2
Exposed body surface area
Adult (26% of total) 5434 cm2
Child < 6 yr (30% of total) 2688 cm2
Soil to skin adherence factor
All receptors 1 mg/cm2
Dermal Absorption Factor
Organics 10% (or chemical specific)

Inorganics
Exposure Frequency (EF)
Adult Occupational - Future
Child < 6 yr - Residential
Exposure Duration (ED)

Adult Occupational - Future 25 yr

Child < 6 yr - Residential 6 yr
Averaging Time

Noncancer Risk - Adult 25 yr

Noncancer Risk - Child < 6 yr 6 yr

Cancer Risk - All Receptors 70 yr

N/A

250 events/yr
350 events/yr

MKE/DP41_002.X1S

10f2

GLE65616.RLRI



Table C-2-1
L Exposure Variables
Value Used to Determine
Parameter Reasonable Maximum Exposure
Ingestioa of Chemicals in Drinking Water (Groundwater)
Ingesuon Rate
Adult Occupatonal - Future 1 Lday
Adult - Residential 2 lday
Exposure Frequency (EF)
Adult Occupauonal - Future 250 eventsnr
Adult - Residenual 350 eventsnt
Exposure Duration (ED)
Aduit Occupauonal - Future 25 vt
Adult - Residenual 30 T
Averaging Time
Noncancer Risk - Adult Occupational 25 w1
Noncancer - Adult Residenual 30 wr ‘
Cancer Risk - Adult Occupational/Residential 70 |
Dermal Absorptioa of Chemicals in Groundwater Bl
Total body surface area (90th percentile) '
Adult - Future occupational and residenual 20900 cm2 \
Exposed body surface area (area submerged) ;
Adult - Future occupauonal and residential 20900 cm2 g
(100% submerged) !
Dermal Permeability Constant i
Organics Chemucal Speaific 1
Inorganics N/A |
Exposure Time
Adult - Future occupauonal and residenual 0.25 hrid
Exposure Frequency (EF)
Adult Occupational - Future 250 evenisnht ‘
Adult - Resadennial 350 eventsht
Exposure Durauon (ED)
Adult Occupauonal - Future 25 v
Adult - Residenual 30 T
Averaging Time
Noncancer Rusk - Adult Occupational 25 v !
Noncancer - Adult Residential 30 ’
Cancer Rusk - Adult Occupational/Residential 70 N
2of2 GLE65616.RL.RI
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Health Risk Estimation Methodology

MKE/DP41_025.XLS GLE65616.RL.RI



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 lifeime of exposure directly to incremental risk.

To estimate nisks from exposure to carcinogens, the following data is needed:

Chronic daily intake of the chemical
o Carcinogenic potency factor

Estimating Cancer Risks Caused by Exposure to a Single Carcinogen

Where the risks are low (risk < 1073), 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) !
CDlI = 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
1s assumed in the absence of information on synergistic or antagonistic effects that
carcinogenic nisks are additive. This approach is based on Guidelines for Health Risk
Assessment of Chemical Mixrures (U.S. EPA 1986b) and Guidelines for Cancer Risk
Assessment (U.S. EPA 1986¢).

For estimating cancer nsks from exposure to multiple carcinogens from a single exposure
route, the following equation is used:

z

Risky = = Risk,

C3-1



Where:

Risky = Total cancer risk from route of exposure
Risk, = Cancer risk for the i 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:

1 Potential for health effects
1 Health effects not anticipated

HQ
HQ

'Hazard Index Approach

AWV

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):

Whe_re:
HI = Hazard index
E, = Daily intake of the i chemical (mg/kg/dy)
RfD, = Reference dose of the i 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 multple chemical exposures, the
hazard index can exceed | 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.WP$
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Appendix C - 4

Health Risk Estimation Tables

MKE/DP41_025.XLS

Surface Soil
Surface Soil

Surface Soil
Surface Soil

Groundwater
Groundwater

Groundwater
Groundwater

Table
C-4-1
C-4-2

C-4-3
C-4-4

C-4-5
C-4-6

C-4-7
C-4-8

Future Residential Ingestion and Inhalation
Future Residential Dermal Absorption

Future Occupational Ingestion and Inhalation
Future Occupatio Dermal Absorption

Future Residential Ingestion
Future Residential Dermal Absorption

Future Occupational Ingestion
Future Occupational Dermal Absorption
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Section 1

Soil / Future Residential / Ingestion & Inhalation
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Table C-4-1
Carter-Lee Lumber
Media - Soil
Land Use: Residential - Future Use

Exposure Routes: Ingestion and Inhalation of Particulates

Exposure Oral Inhalation
Point Slope Slope Oral inhalation
Concentration Noncancer Factor Factor RID RfD

in Soll Cancer Hazard (mg/kg/ {mg/kg/ (mg/kg/ (mg/kg/
Chemical (mg/kg) Risk Quotlent day) day) day) day)
Heptachlor 1.43€E-03 7.1E-09 3.7e-05 a5 4.5 0.0005 0.0005
PCBs {Arachlor 1254) 2.23E-02 1.9€-07 7.7 7.7
Cumulative Riek/Hazard 2.0E-07 3.7E-05

Exposure Assumptions:
Exposure Setting
Receptor

Body Woeight (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}

Future Residential
Child

15

70

6

350

200
20
SE + 09

a. Sources of Toxicity Values:

RIS - Integrated Risk Information System. U.S. EPA .

HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. U.S. EPA.

MKE/DP41_003.XLS
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Appendix C - 4
Section 2

Soil / Future Residential / Dermal Absorption

MKEDP41_028 XLS
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Table C-4-2

Carter-Lee Lumber

Land Use: Residential - Future Use
Exposure Route: Dermal Absorption

Medla - Soll

Exposure Oral Adjusted | Adjusted (Cancer (Noncancer
Polnt Slope Oral Oral Oral Slope Oral Dermal Effects) Effects)
Concentration Noncancer Factor RID | Absorption] Factor R Absorption | Absorbed Absorbed
In Soil Cancer lazard (mg/kg/ | (mg/kg/ | Efficlency | (mp/kg/ (mg/keg/ Efficlency Dose Dose
Chemical (mg/ke) Risk Quotient day) day) (%) day) day) (%) (mg/kg/day) | (meg/kg/day)
Heptachlor 1.43E-03 SE-08 SE-0S 45 0.0005 100 45 0.0005 10 1.06E-08 2.46E-08
PCBs (Arochior 1254) 2.23E02 8E-07 7.7 100 17 6 9.88E-08 ’
Cumulative Risk/liazard 8E-07 SE-08

Exposure Assumptions:
Exposure Setting

Receptor

Body weight (kg)

Surface area (cm2)

Percent exposed (®o)

Soil to skin adherence factor (mg/cm2)
Days per week exposed
Weeks per year exposed
Exposure frequency (days/yr)
Exposure duration (yrs)

Y ears in lifetime

Noncancer Averaging Time (days)

Future Residential
Child

15

8960

30

1
7

50
350
30

70
10950

a. Sources of Toxicity Values:

IRIS - Integrated Risk Information System. U.S. EPA .
HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. U.S. EPA

MKE/DP4} _004.XLS
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Soil / Future Occupational / Ingestion & Inhalation
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MKE/DP41_005.XLS

Table C-4-3
Carter-Lee Lumber
Media - Soil

Land Use: Occupational/Industrial - Future Use

Exposure Routes: Ingestion and Inhalation of Particulates

Exposure Oral Inhalation
Point Slope Slope Oral Inhalation
Concentration Noncaneer Factor Factor RID RfD

in Soil Cancer Hazard (mg/kg/ (mg/kg/ (mg/kg/ (mg/kg/
Chemical (mg/kg) Risk Quotient day) day) day) day)
Heptachlor 1.43E-03 1.1E-09 1.4E-06 45 45 0.0005 0.0005
PCBs (Arochlor 1254) 2.23E-02 3.0E-08 7.7 1.7
Cumulative Risk/Hazard 3.1E-08 1.4E-06

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 (m3/5&

Future Occupational

Adult
70

70

25
250
25

50

20
S5E+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.

GLE65616.RIRI
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Soil / Future Occupational / 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

Exposure Oral Adjusted | Adjusted (Cancer (Noncancer
Point Slope | Oral Oral Oral Slope Oral Dermal Effects) Effects)
Concentration Noncancer | Factor{ RIMD [Absorption] Factor RfD [Absorption{ Absorbed Absorbed
in Soil Cancer Hazard (mg/kg/| (mg/kg/| Efficiency| (mg/kg/ (mg/kg/ | Efficiency Dose Dose
Chemical (mg/kg) Risk Quotient day) day) (%) day) day) (%) (mg/kg/day) | (mg/kg/day)
Heptachlor 1.43E-03 1E-08 2E-05 45 0.0005 100 45 0.0005 10 2.72E-09 7.60E-09
PCBs (Arochlor 1254) 2.23E-02 2E-07 1.7 100 7.7 6 2.55E-08
Cumulative Risk/Hazard 2E-07 2E-05

Exposure Assumptions:
Exposure Setting

Receptor

Body weight (kg)

Surface area (cm2)

Percent exposed (%)

Soil to skin adherence factor (mg/cm2)
Days per week exposed
Weeks per year exposed
Exposure frequency (days/yr)
Exposure duration (yrs)
Years in lifetime

Noncancer Averaging Time (days)

ture Occupational
Adult
70
20900,
26

1

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.

MKE/DP41_006.XLS
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Groundwater / Future Residential / Ingestion
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MKE/DP55_003.XLS

A~

Table C-4-5
Carter-Lee Lumber
Groundwater

Land Use: Residential Child thru Adult - FUTURE USE
Exposure Route: Ingestion

Exposure Oral
Point Non-cancer Slope Oral

Concentration Cancer Hazard Factor RD

in Groundwater Risk Quotient (mg/kg/ (mg/kg/
Chemical (mg/L) day) day)
Alpha BHC 3.00E-06 2.2E-07 6.3
4.4-DDT 1.20E-05 4 8E-08 0.0007 0.34 0.0005
Cumulstive Risk/Hazard 2.7E-07 0.0007
EXPOSURE ASSUMPTIONS
Exposure Setting Future Residential
Receptor Child thru Adult
Body Weight (kg) - Adult 10
Body Weight (kg) - Child is
Averaging Time - Cancer risk (yr) 70
Averaging Time - Noncancer risk (yr) 30
Exposure Frequency (d/yr) 350
Exposure Duration (yr) - Total 30
Exposure Duration (yr) - Child 6
Exposure Duration (yr) - Adult 24
Daily Water Ingestion Rate (I/day) - Child 1
Daily Water Ingestion Rate (I/day) - Adult 2

a. Sources of Toxicity Values:
IRIS - Integrated Risk Information System. U.S. EPA
HEAST - Health Effects Assessment Summary Tables - Quarterly Summary.

USEPA

GLE65S615.RIRE
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Groundwater / Future Residential / Dermal Absorption
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Table C-4-6
Carter-Lee Lumber
Groundwater

Land Use: Residential Child thru Adult - FUTURE USE

Exposure Route: Dermal Absorption

Exposure Oral Adjusted Adjusted
Point Non-cancer Slope Oral Oral Oral Slope Oral Lifetime Lifetime

Concentration Cancer Hazard Factor RID Absorption Factor RfD Permeability Average Average Daily Intake | Water

in Groundwater Risk Quotient (mg/kg/ | (mg/kg/ § Efficiency (mg/kg/ (mg/kg/ Constant | Media [ntake | Chemical Intake (DY Intake
Chemical (mg/L) day) day) day) day) (cm/hr) (mg/kg/day) (mg/kg/day) (mg/kg/day) | Vkg/day
Alpha BHC 3.00E-06 9E-12 6.3E+00 1 6.3 0.016 4.92E-04 1E-12 3E-12 |E-03
4,4'-DDT 1.20E-05 4E-11 6E-07 0.34 0.0005 ] 0.34 0.0005 0.330 1.02E-02 1E-10 3E-10 2E-02
Cumulative Risk/Hazard SE-11 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

50
350
30

24
70
10950

a. Sources of Toxicity Values:

IRIS - Integrated Risk Information System. U.S. EPA
HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. USEPA

MKE/DP55_004 XLS
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Table C-4-7
Carter-Lee Lumber
Media - Groundwater

Land Use: Occupational/Industrial - Future Use

Exposure Route: Ingestion

Exposure Oral
Point Slope Oral

Concentration Noncancer Factor RfD

in Groundwater Cancer Hazard (mg/kg/ (mg/kg/
Chemical (mg/L) Risk Quotient day) day)
Alpha BHC 3.00E-06 6.6E-08 6.3
4,4-DDT 1.20E-05 1.4E-08 0.0002 0.34 0.0005
Cumulative RiskvHazard 8.0E-08 0.0002

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)

Daily Water Ingestion Rate (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.

GLE65616 RIR1
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Groundwater / Future Occupational / Dermal Absorption
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Table C-4-8

Carter-Lee Lumber
Media - Groundwater

Land Use: Occupational/Industrial - Future Use
Exposure Route: Dermal Absorption

Exposure Oral Adjusted Adjusted
Point Slope Oral Oral Slope Oral Lifetime Lifetime

Concentration Noncancer Factor RID Oral Factor RfD Permeability Average Average Daily Intake | Water

in Groundwater Cancer Hazard (mg/kg/ | (mg/kg/ | Absorption (me/kg/ (mg/kg/ Constant Media Intake | Chemical Intake (DI Intake
Chemical (mg/L) Risk Quotient day) day) Efficiency day) day) (em/hr) (mg/kg/day) (mg/kg/day) (mg/kg/day) | Vkg/day
Alpha BHC 3.00E-06 6E-12 6.3E+00 1 6.3 0.016 2.93E-04 9E-13 2E-12 8E-04
4,4-DDT 1.20E-05 2E-11 4E-07 0.34 0.0005 | 0.34 0.0005 0.330 6.04E-03 7E-11 2E-10 2E-02
Cumulative Risk/Hazard 3E-11 4E-07

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
2125

a. Sources of Toxicity Values:

IRIS - Integrated Risk Information System. U.S. EPA
HEAST - Health Effects Assessment Summary Tables - Quarterly Summary. U.S. EPA.

MKE/DP41_024.XLS
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ELGBY|S LGN [ X |X |¥ 5-01181-3 _[CLSB@Ins - 1930 nolpesn 5%\ Mo/ msp .
ELS 55| 5 |L |G [N | X |X |X 5-077B15- K4 CL5BE5 ) /-0 A0 _|flEsB 55 — S
ELG56|5 |L|G [N | X[ X |X 5-0711818-20 | C- S0@50/ 150 R fonjii- ]
EBLG 5T 5 |L |G N |[x|X|X G-071823%- 5|CL S0P D! /50| W MEKRSY -
BLG6 58|56 |L |G N | x|X |x 5-017626 - B L SB@G-I 1507\ A MIEFA S8~
ELGSA|S |L |G |IN | XX |X S-0778%-2 L SO &7~/ I9:40| 0P MERRST|= . _
EWG 6O S |- |G |IN |X |Xx |Xx 5-071783-¢ e S0Pf~4 I5.00| R \McKp60|~
ELG @S |“IG N IX [Xx |X 5-0178%-wke5839-1 | = /S:20| #e IMennel |l -
Shipment for Case | Page 1ol _Ze | Sample ysed for ‘: %k dlor duplicate Addldonll Sampler Signatures Chaln of Custogly Seal Number
oomploto?(Y/rK)l Bl B - (K¢} My‘w 3D 355, 77?_?5.1
CHAIN OF CUSTODY RECORD S
quished by: (Siggature) " Date/Time  |Received by: (Signature) | Relinquished by: (Signature) Date/Time |Recelved by: (Signature)
%Vw«\ Iﬂ //Déﬁz 19:00 |
Relinquished by: (Signature) ate / Time Recelved by: (Signature) Relinquished by: (Signature) Date/ Time Recelved by: (Signature)
Relinquished by: (Signature) Date / Time Received for Laboratoryby: | Date/ Time Remarks |s custody sealIntact? Y/N/none
(Signature) |
EPA Form 9110-2 (Rev. 5-91) Replaces EPA Form (2075-7), previous editlon ;r;c; may b;\;;“ Spli{wéémples DACCGpmd (Signature) o
Dmtmeun(\u. B L - ( - rj D(( d

e



¢

¢

United States ngronmegml P;ol:‘cnon Agency Organic Tratfic Report . EAE {i‘lcgble) Case No. j
w7 E PA =SRELREEER o & Chain of Custody Record |55 - |70 0
703-557-2490 FTS 557-2490 (For Organic CLP Analysis) 0
1. Project Code Account Code 2. Region No. Samthr/\‘g‘{Co. 4. Date Shipped |Carrier 6. Preser- 7. Soa mple
132c20 S _|CHZH Wit | 1fge/72 | FTEX e St
Regional information - |Sampler (Name) - Airbill Number olumn D) in Column A)
\ hesh PETRT | 6352148/ 1. Ho 1. Sutace Witor
Non-Superfund Program Sampler Signature 5. Shlp To Soa. 4’_ h wes "_ [abS é '('ok/’ /)6 el g nr:ggo“ s Ln?r?lzaaw ater
SO 4. Rinsate
Site Name 3. Ty[)e of A;:tlvitym ;.w'dCLERl:imd / Foo WQS# A/ ba")/ / SU/& C 21 4! :GS gﬁ"(ﬁ.f;‘ﬁlrgﬁf;‘)
re- ec -
Ca'@( LQQ/LUVM be - ‘| sF Remedial RD REM B 40‘:41\) A/‘rov) J OK 7%/ 4 6. (cepom)',v) g \(l)Vt?’setre\(High only)
__|City, State Site Spill 1D g? g’él@ gﬁM gFLM N'ptle:;ter_ved . Soeity) .
-ind/arm@//sl I/\/ FeoJLsIC NPLDLJUST ATTN: Af/cqt HA m 5y
CLP A Cc (o} E . H [ J K
Samole Enter Conc Sample Preserd RAS Analysis Reglonal Specmc - Statlon Mo/Day/ Sampler| Corresp. EnterAppropnate Qualifier
N t?ers # Low vative Hiah Tracking Number Location Year/Time Initials | CLP Inorg. | for Designated Field QC
(from from | Med |C g/ from orSy or Tag Numbers Number Ciample Samp. No. B=Bank S =Spike
ssv |ELGEA 5 LIS INMNIX XX 5-0718'2- Y| LL 58¢90-11)/06/ 92 1538 S NERA (1] ~
sss |BLGGLA' 5 LG IN | x|x |¥ SO1896-BlcL 518~/ 1P 92 /50 RA MERALS —
ss6 [ELOGOY 5| S| G M| x| x| ¥ 5-011950-2)eLSpIp D =)Iijob/Ar 15:07 8 EIAGY —
ss7 [ELCGS| B2 LI [/ [ XXX 5071858~ cLiwosmsy | 1Y% pol mEkK G5 MﬁT/f‘J e1%
sve |ELGOY 2| L 1G 12 | x| Xy SOUIP6R-2 )l ccmwds-)| Y (540 RA MESKGeL —
Rp3 |ELQEA QLG | 2 [X 5-07) 8149 cLBLk 034 [8:cB V9 WER N 1B
Shipment for Case Page 1 of _& VSa ple used for a spikg an uplicate Addltional, Sampler Signatures Chain of Custody Seal Number
complete? ( Y/N) ELE Os~-mMS75 M"O IS /
No = LS w7 peamg, 57/ 355 2. |
. _ CHAIN OF CUSTODY RECORD . .
RellnquishV (Signature) . Date/ 'ﬁme Received by: (Signature) Relinquished by: (Signature} Date/ Time Receiyed by: (Signature)
U VP 75 ijossad 100 |
Relinquished by: (Signature) Datg /Time - |Received by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature)
Relinquished bly: (Slgnature) Date / Time Received for Laboratory by: Date/Time |Remarks Ts custody sealintact? Y/N/none
. . _ (Signature) |
EPA Form 9110-2 (Rev. 5-91) Replaces EPA Form (2075-7), previous edition which may be used st Samples Dmepmd (Signarure)
N: .
2:31':."::2;3 Copy Pink-SMO Copy Whhite - Lab Copy for Return to Region Yellow - Lab D Declined

CEE DEVENSE ENA ANNITIONA(I STANDARD INSTRUCTIONS

NN AN s 4aran

Org )



E P c uUmlloa‘Smln Frvronmenal Protection Aeoncyo" Organlc Traffic Report (S"Ajp.':‘:b‘.) CasaNo
A Ot A fox 818 Alenandria. VA 72313 T Oe & Chain of Custody Record
ré‘;'.'?r'.ng .??1'5.5;"‘??‘%% ’ a(Fov Organic CLP An xlll) 757 8 3 /QO493
1. Project Code Account Code 2 Rogion No | Sampling Co. 4. Date Shlppod Cnulor 6 Proser. 7 S;n;t;pln
T3&C30 {5 CH2 mh 7ce /)/d C) o \tl,":r‘:::m ;)énl:’c:'vllpuon
Reglonal Information Sampler (Name) Airbill N mbu solumn D) n Column A}
n WQ ODN PEIRT 50L/ ) 8 8 '? 3 é 1. MG \.guﬂnco\\znlm
. ) T 2. Ground Watur
o Supsruna Program L 4808 e s7 Luas oF oxLAKomnA o, | e
e A N
] wes?T AWLDANY, K SuTiléc 4 H - Hinsate
Site Name 3, Tyec of Activity  Remedia 417100 ARROW %\ 5. g““afd'm°"'
L p..uggs IéEM BR OKEN r O 740 /2 6 (‘Ipaafy) f;- W".gmo(':‘g;\lvgmy)
Carter Lee mbe . lcoont :
ch g bee oM Site g o | REM N Mot 8. Other
y, State P SSI 0&M oiL ATTN: . H b preserved (Specity)
To1naPoLis, I B D Feol IsI—] NeLbJusT ‘Missy Hemby | 77 o
CLP A ] C 0 F G H | J
Sample | Enter | Conc [Samplo| Preser RAS M"Y"' Regional Specitic Station Mo/Day/ Sampler| Corresp. |Enter Aprropnmu Qualiter
Numbers . Low | Type | vative}--- - = THigk| Tracking Number Location Year/Time initials | CLP Inorg. | for Designated Field QC
rom | o, | Med |cemp/| from oy | o TeaNumoars | Number | Savpe Samp-NG. | e s
labels) 0 VOA | BNA | Pasy AR 0 Ouploie
TOX — = Nt 8 QOC Sampie
ey [EWGGR |12 (LG |12 | x| X |X 5-0711976-9 |cLmweér-! [Ifga/92 B:30| KW MekieBl-
RYY EGGI |2 L |62 x| x| 5-077964-7 |cLA¥esLr-) |[/?7/92 o100l AP \MEAN CF| £ Buraprs .
s G0 |2 L |G| 2| X X« S OTT4IG=EHECIMUBS 83 Gt iAot oo S
e DL |G| B X 5-07782-3  |CLBULKP -1 YI)p1/ 92 1008 ne M Joimrs
o INB ]
Shlpr?em?l?rYCno Page 1 of _/ E.E%. g;‘od _;or as 557<3‘d,°' duplicate Additional Sampler Signatures Chain of Custody Seal Number
complete? ( Y/ L
P o ° 3590/ 3589
CHAIN OF CUSTODY RECORD 7 o L
R/llnqulshod by: (Signature) Date/ Time Recelved by: (Signature) Relinquished by: (Signature) Date/Time  |Recelved by: (Signature)
¢jd/7/o\ %* Woyhd /000l | o
Relinquished by: (Signature) ate/ Time Recelved by: (Signature) Relinquished by: (Signature) Date / Time Received by: (Signature)
Relinquished by: (Signature) Date / Time Received for Laboratory by: " Date/Time _ |Remarks Is custody sealintact? Y/N/none
(Signature) |
EPA Form $110-2 (Rev. 5-91) Replaces EPA Form (2075-7), previous od( 2 which may be used Split Samples |:]Accepted (Signature)
DISTRIBUTION: ) o o - o o [TJo{ od

ﬁg»\



I g o inorganic Traffic Report S O o) Case No. 1
E P A ontra Box 818 Alexandria. VA 22013 < & Chain of Custody Record 19092
7°3 557-2490 FTS 557-2490 (For Inorganic CLP Analysis) SE7
1. Project Code Account Code | 2. Region No. Sampling Co. 4. Date Shipped |Carrier 6. Preser- 7. Sample
932C20 5 lermampace \ipafsa | (FEY) vative imcnoLon
Regional Information Sampler (Name) Afrbill Number olumn D) n Column A)
HGRON PETR1 6252 ]W?/gl ~ ; nﬁloa ‘1'2 gudaogvvgater
Non-Superfund Program Sgmpler Signa 5. Ship To 3. NaOH % Loachate ater
ﬁd&v %’ | SILWYER VHLLY Lﬂﬂﬁkﬁmlubé Zape g '»2233 o 4, Rlnsatol
Site Name 3. Tyf.: of A:tMtleFnémuc[-Enﬁmu ONE GOVERNMENT GULeH ‘75 '&"hg? v g 33"{3»3% r::lm)
CPRIER hee humber “m*'-' RD - JREMAT] | KELLOGS | FN 83837 (Specity) ]. Waste {High oniy)
City, State Sitg Spill 1D ssn R o N';‘rgtservod (Specify)
TwozaNePLLS | L)Y Bp| Frollosi] et o 08T ATTN: K EVIN 6OVTH
CLP A B o] D E - RAS Analysis F H ( J
Sample Enter | Conc.|Sample|Preser{ yemis] |Low Conc] High | Regional Specific Statlon Mo/Day/ Sampler| Corresp. EnterAprroprIate Qualifier
Numbers # Low | Type: | vative only ‘L Tracking Number Location Year/Time Initials | CLP Org. for Des| gnated Field QC
(from é?m? H'ed Cg;n 4] trom 3 g 3.8 or Tag Numbers Number csé?lmp:e Samp. No BaBlank §a=Spike
labels) X igh Box 6 E § S S8 § g.l}" ection pED pm",rg.vu
mek /o3, = 2z|T|MI38 — < Not & QC Sample
SeOE SIL]S [N 5-07760/ _|CLBKSPB| |lifo3/32eaas| e |ELGol |~
soijmerpol | 5 |L [G [NV X 5077609 [LBKS@¢d-1 Whijar 0930\ o leceoa |-
semekpo3 |5 |L O TN X 0% 07 _CLAK S| 0-1h3/a 09:9d P ELs0d |~
selmekpoqd 5 L 1 G [N Y 5-01L%8 §.BKS 11- 1 lifoy7: 1o15] AP EGSOY |~
seAMERROS| 5 [ ¢ |G | N X 5-0716G10 | LBRSL1Z-|Ifo3/92 16:3| Hre ELGOS] -
SeSMERALGL S | L 1S | N 501 Ua 12 |CLBKSII 1 ifo )72 1995 WP ELGO 6 |-
Se¢MEKAOLS | Sl | N Y 6017615 CLBKS Y- {|/e3/90 og #P [ELGO7|-
se/flEKROB | S | & | G | N |y ~016l LLBKSIS A Wfo3/1a Iugl #r |1 608| -
seBMEKALT K5 | L |G [V X 071612 (LB K6/ /a;zzm W:30 AP _EGO0T ]| -
g EKAE1 Lle TN N —(>71621 [CLBR ST~ |1fo3fa (1o I}P Es)o |-
Shlppr?etnt? Ic(:rY c/;r?)” Page 1 of 2 | Sample used for a spike and/or duplicate - | Additional Sampler Signatures "1 Chain of Custody Seal Number
complete R _
| . 3397/ 3700
o CHAIN OF CUSTODY RECORD 4
Relinquished by: (Signature) Date/Time - |Received by: (Signature) Relinquished by: (Signature) ate / Time Recelved by: (Signature)
Qﬂrm% ’ by /700 Con | a/fz /50 |
Relinquished by: (Signature) Date/Time.  |Received by: (Signature) Relinquished by: (Signature) " Date/Time  |Received by: (Signature)
Relinquished by: (Signature) Date/ Time Received for Laboratory by: Date/ Time Remarks Ts custody sealIntact? Y/N/none ,
(S/gnature) l .

¢

b5

(

United States Environmental Protection Agency

EPA Form 9110-1 (Rev. 5-91) Replaces EPA Form (2075-6), previous edition which may be uaed

DISTRIBUTION:

Green - Roglon Copy Plnll SMO Copy White - Lab Copy for return to Region Yeliow - Lab

Split Samples DAccepted
[(] Declined

(Signature)

norg-1



United Siates Environmental Protection Agency 'n°f ariE ﬁé"lc Rapon SAS No. Case No.
E P o R Mo e asanara v 4303 " & Chaln nf Custody Record | ™™ 1909
703 887 2490 FTS 687.2490 {For Inorganic CLP Analysis) Ser /
1. Project Code | Acoount Code | 2. Region No. Ls.mpung Co. 4. Date’ Shlppod Carrier 8. Preser- 7. Sample
7az2Cao0 5 HamuwzLe Y/ C[E ¥) ?r:::: In ;)E.’:'c.:,lpuon
Reglonal Information Sampler (Name) rbi Numbu olumn D) n Column A)
RAROY peI1Rx &35‘ IY 9 8 2 !‘,: ng‘oa 1. Surlace Water
Non-Supertund Program or Signature 5. Ship To 3. NaOH 2 Bround Water
L (O fon™ | STLVER VALLY LAGRINRISErd K200 | 3 s
Site Name 3. TmoMcumy Remedial ONE GOVERNMEMT OW. CH 8. Ice only 5. o ok o)
s "'... RIFS [ACLEMT™ KELLOGG TN 7. Other 7. anlob(quh only)
C;f ﬂ;‘r h Site Spill 1D PR AA agm 82637 Y s 8. o('g;'odfy)
ty, State ST O&M oL ' reserved
Trdiangplls | 2 A/ ' B Bp FED 1NPLOTJUST att: KEVIN BoOTH pre
ctp | A | 8 0 E RAS An-lpu F e H | J
Sample Enter { Conc. Sampb Preser{ ymewl Regional Specific Station Mo/Day/ Sampler| Corresp. | Enter Aprroprhto Quailifier
Numbers . Low Typo valive o'w Tracking Number Location Yoar/Mme Initials | CLP Org. for Designated Fleld QC
(from from | Med |[Comp./| from or Tag Numbers Number Sampie Samp. No 8Bk 8-Bpke
'.b.l.) Box 7 "“oh Qr Box 6 ! E gi 5 g Collection 0 = Ouphosie
. pH ! PE = Portorm. Eval
~ = Not 8 OC Bample o
smesan | 5 | GG [A X 5-071625 |cLOKs@2 2 pas | AP (ELGIH | —
poimexAiz | 5|~ |G [N | 5-017G29 | OKk302+1- Mi&_ﬁf/f A2 G 12 \okp
[ SR SN S B . - _ _ S AR B
S S —t 1 _t -
— - S \‘j—‘_‘%.__g — )y - - - — N
R 1 N o T JL - N
Shlppn;\otnl ;?ryc;.h’)n Page 1 of _ﬂ_ I Sample used for a spike and/or duplicate Additonal Sampler Signatures Chain of Cuuody o Number
complete . L
(mexn1n our) 133993900
A_, CHAIN OF CUSTODY RECORD -
%y (Stonature) “Date/Time elved by: (Signatwe) uished by: (Signature) Date/Time  |Received by: (Signature)
/% A%oﬁ;/z oD CZ;AW/ % % %/-zl/é‘oz) |
Relinquished by: (Signature) Date / Time Rocolvod by: (Signanre) Relinquished by: (Signature) ate/Time  |Received by (Slgnn!wo)
Relinquished by: (Signature) Date/ Time ?solcdvod iju Laboratory by: Date/Time  |Remarks Is custody sealintact? Y/N/none
ignature l

EPA Form 9110-1 (Rev. 8-91) Replaces EPA Form (2078-6), previous edition which may be used

DlSTRIBUTION

Jdo o,

)

White

L Cop ‘- 'ﬂum(

‘qlon  Vallewy - Lah

. (] Decliey -

Spiit Samples Accepted  (Signature)
op

norg-1



¢ €

E F) A oy o S e ar e Inorganic Trafflc Report T aopheabie Case No.
R 2 ATy S 17093
1. Project Code Account Code | 2. Region No. Sampling Co. 4. Date Shipped|Carrier 6. Preser- 7. Sample
932ca0 5 ClA2MBTL ///0#92 6257‘) gg? in DEe:&rrlPllon
Regional information Sampler (Name) Klrbql( Number - olumn D) fn Column A)
AARoV PETRIL C352199/82 L 1 Suraos Water
Non-Superfund Program Sampler Signature 5. Ship To 3. NaOH 3. Leachate
&«%, /) SZLV&R VALLF LABORTZES Zad  E-R2334 4. Rinsate
Site Name 3 Type of Actiity Remedial  Removal ONE GOUERNMENT - GCLLC H 6. Ice only g (S)‘I)Iu(/sl;(r,:m&‘) .
Pre- RIFS 2 CLEM KELL O CG Y 7. Other 7. Waste (High only)
City, State ite Sp M o . _ oo N. d (Spediy)
Indisnogtis N | OD FED NPl _‘usr ATTN: K o0t ﬂowL . presen
oLp EA COB Sacle D E RASAnawsh Regl aTS ocifl o | M /Da/ ! | CoJ Ent late Quallfi
t : 4 o . 0 al
Sample | B ow | Typor | vatve ™= "oy | B8 | Tratking Nomoer | Location YoarTime | initials | CLP Org. &’62‘3?',13{93 Fiold QG
(trom from | Med [Comp/| trom | |3 | 2 or Tag Numbers Number Sample Samp.No.|*  g.penk §«Spike
labels) Box 7| High [ Grab | Box 6|5 § E.S 3 § o : Collection D' Dupliaie
k- 33| o|3E A . - 2= R 8 00 Bamgle
Stmegpya |5 L |G [N K| 5-072¢30 lcLBhsp~L - |Ufp3/a2 3w B (BLG 3 [—
siamerald| S 1L |G N X 5.077637 |CLBKSPY-I u/o},/')Llf:os o [EGIY | =
someknis | 516 | G N 071638 \CLBKSPs-) WoYsa J7m RP k615 | —
SHimekAle | 5 | 1G [y X 16492 . et 85 33 /;/o)/?l ]9 BPELGI6 | —
sisimEsd) |5 | L 1G IN X 072 Co 55 @ypo| oz (LW RP ESIT | —
ste|MEKAI8 |5 L1 G Iy X -077650 _cL S5 @ln-1 Y/fe3fgs 1524 P JEG 1B | —
sTMEKRI9 | 6 L |G [N X 0759 |TLS5PIB //b/n /5t30| B2 \ELG )Y Yms mso)
piBmexmnao | B | | G [ N [X -07658 {CLS5PQR R 4{0)}7’1 1600\ e [ELG 0 |pup
sBNEKAA) | S5 |L |G [N X 5-077(2 |ct 55On~1{ylp3)92 Jo:al? G AL ~
shyMmexkpA2|l 5 |L |G [l IX 016Gl [CLS55¢ 28-1 ) /p3/92 Jp:apr ELEI2 | —
Shlppn?otm ;c(:ry(/:'s)s.o Page1of _] | Sample used for a spike and/or duplicate - Additonal Sampler Sighatures .| Chain of Custody Seal Number
complete :
6“1:!‘ Bi9 Mms, MSQWEKB 10 pup 3)96’ 1 = 3 7 7
! CHAINOF CUSTODY RECORD .
Rejinquished by: ﬁv&ﬂn} Date / Time Received by: (Signature) Rejinquished by: (Signature) Date/Time  [Recelved by: (Signature)
ﬁw = st L1700 | (s B /‘/ﬁﬁ ot 17:c0
Relinquished by: (Signature) I { Date / Time Received by: (Signature) Relinquished by: (Signature) { Date/Time |Recslvedby: (Signature)
Relinquished by: (Signature) Date / Time Received for Laboratory by: Date / Time Remarks s custody sealIntact? Y/N/none -
(Signature) ,

EPA Form 9110-1 (Rev. 5-91) Replaces EPA Form (2075-6), previous edltion which may be used

DISTRIBUTION:
Green - Reglon Copy
Coov for Return to SM

Pink - SMO Copy
o

White - Lab Copy for return to Region Yeliow - Lab

Split Samples [ Accepted

[] pecilned

(Signature)

SFF REVERSE FOR ADDITIONAL STANDARD INSTRUCTIONS

I "2n20CN

norg-1



United Biates Environmental Protection Aooney Inorganic Trafflc Report SAS No. Case No. T
E P W"'”"""”?.‘I?'i»‘.".‘.&‘.‘z"ﬂ‘?‘n jrerone & Chaln of Custody Record W apptcanis g
703 8872400 F18 6572490 {For Inorganic CLP Analysis) /[} (7 }
1. Project Code Aoccount Code | 2. Region No. Samgling Co. te Shipped Cmm 8. Preser- 7. Sample
932C20 | 5 campret ,/7. FH) ?n‘:::m DE.r:fc'r'p“on
Regional information Sampler (Name) Aroif Numbu olumn D) ’n Column A)
I ABRON_PEfRY @35 199/82 2. Hioa 1. Surtace Water
n-Superfu rogram pler Signature 8. Ship Tt 3. NaOH '
b " R STLVER VALLT LNGORNTORIES I 4Has0e | hiesee’
Site Name 3. TypodAc!M!y Remeda ONE GOVERNMENT GUWLC.H e ic2ont ! 5 gﬁu(laozmm
Al AIFS CLE \<ELL OGG T 7. Other 7. Wnlob(ngh gnl )
Carvee Lot Lumber Remetl A TTJREM , LD 83837 (Spedty) 8. Other '
City, State Site SpiI 0 RA gfLM N Noserved (Specity)
1posavas 2y | BD Lsu ATIN: KEVIN  BOOTH
CLP EA C()a Slc le PID £ TS Anl'!"' Regl l’l:s eci| 3 Mo/D / IS ' Co " E | Qualifl
Sample | =% Cow [ Tpe: | vative | o= [ oy Tratking Nomber | Looation YeurTie | ool | cLé'B'r"' for Daalynated Fleld OC
(from from | Med C&n from or Tag Numbers Number C%T'W.o\plu Samp. 8-Bank 8e8pie
labels) | Box 7| Heh Boxe|y !; g o g: o PE 2 Patam Eva
o — o Not a QC ple
seomespay |5 | |G [N X (X 50174673 |CL3IBI120I-] ///rvhz Josol QP 1EIG 23| —
S merpaq | 5 | L |G [N X X 5-0776 11 |cLS812.02-1 u/w/qn Moo\ BP |EL62Y | —
DRIMeAls | 5 | C |G [N X] X 5-01768/ |CLSBNO2LMR- 11/01/12 koo | AP |ELSAST | Dup
solllerpae | 5 | |G [N Y] X 5011002 |CL5BV03=1 foy/11 pus| BP EIG26 | =
soMeRA? |5 |- |S | N [x| |x 5-077687 |cC S0P - es/sr tod 1w [Es27 [—
swiMEkAB| 5 |- [ & [N X| 5-077690 (CLBpp2-1 ffot/a2 1920 AP |8G 28 | —
sosMek#29 | 5 | L1 G |\ n x| X | | | _lso77ea9 lce sppygr-tlifes/az 1424 w2 | B 29] —
salmekndo R (L | & |2/3[X] |x 5-077076 41| c. B RBoY 1 Yrfo/12 | Pq¥se |ELG Fo| —
syperr 3| 5 v |G |y ¢l v 5071704 |cL 550H4-1 |jeyfar /1vg ¥ JELG 3] | -
Shlp;n‘nl?ic(nﬁﬁ)u Page 1 of ____ |Sample used for a spike and/or duplicate " | Additonal Sampler Signatures Chain of Custody Seal Number
complete .
N eKR2S o@ 3395 /339¢
CHAIN OF CUSTODY RECORD -
Relinquished by: (Signature) Date/Time Received by: (Signature) Relinquished by: (Signature) Date/Time  |Received by: (Signature)
CZ&/W % ///0:/1& /8:00 |
Relinquished by: (Signature) te/Time  |Recelved by: (Signature) Relinquished by: (Signature) Date/Time  |Recelved by: (Signature)
Relinquished by: (Signature) " Date/Time  |Received for Laboratory by: Date / Time Remarks s custody sealIntact? Y/N/none
" . (Signature) J
EPA FormTHB 1 (Rov 8-91) Replaces EPA Form (2075-8), puvlow edition which may be used i Splll Siﬂ'pl.l @mept;d (Signature)
3',3.’1‘"33&'1 ~.au Pink ©10Cop+ White - | ah Copy far mumu( alon  Yallow - Lab _D Decling

.v’-‘



¢

%

(

S E P o B e e Inorganic Traffic Report ANy A |CaseNo.
7 R &Chaln of Custody Record 15553 | /909 3
1. Project Codse Account Code | 2. Region No. Sampling Co. 4. Date Shipped |Carrier 6. Preser- 7. Sample
a32cao 5 CHamuze | 1Wo5/g2 | (FE¥) vative Description
Reglonal Information Sampler (Name) Alrbill Number had olumn D) fn Column A)
MRUN PE 7RI 6352 / %508‘/ ; nﬁ'oa 1. Surface Water
Non-Superfund Program Samger Signaturg 5. Ship To 3. NaOH g ggg“gtxvam
/,%/Lﬂ}é}t SILUER VALLY LABORMToRIES, e & H2S0s 4.Rinsate -
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