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Rov F. Weston, Inc. of Michigan MDEQ — Velsicol Superfund Site, St. Louis, MI

EXECUTIVE SUMMARY

INTRODUCTION

Roy F. Weston, Inc. of Michigan (WESTONg) has prepared this Phase I Technical
Memorandum for the evaluation of the slurry wall at the former Velsicol Chemical Corporation
(Velsicol) facility (Site), in St. Louis, Michigan in response to a request from the Michigan
Department of Environmental Quality (MDEQ), Environmental Response Division (ERD),
Superfund Section, under the Federal Level of Effort (LOE) contract between WESTON and the
State (Contract No. 2012). The Phase I Activities were completed following the MDEQ and
United States Environmental Protection Agency (EPA) approval of the document entitled, Work
Plan for The Phase I Evaluation of the Velsicol Superfund Site Slurry Wall, dated January 2002.

This Phase I Technical Memorandum has been prepared to present the data collected during the
Phase I activities; document any deviations in the execution of the scope from the procedures
detailed in the Work Plan; present the findings and conclusions of the Phase I investigation; and
provide recommendations concerning future Phase II work. WESTON anticipates incorporating
the Phase I findings and expanding the evaluation of these data and Phase II data into a

comprehensive Remedial Investigation and Feasibility Study (RI/FS) Report for the Site.

The primary objectives of the Phase I activities were to: locate the slurry wall; characterize soil
and groundwater chemistry immediately inside and outside of the slurry wall area; complete an
initial evaluation of the slurry wall and cap performance; and, provide recommendations for the

Phase II investigations, as necessary.

SITE LOCATION AND HISTORY

The Site is located at 324 North Street, St. Louis, Gratiot County, Michigan. The property is
situated near the center of Section 24, T12N, R3W. The Site encompasses approximately 52 acres,
and is bordered on the west and north by the Pine River/St. Louis Reservoir, bordered by North
Avenue and Watson Street to the east, and by Washington Avenue to the south.

SHARED\20083500.001\Phase 1 Rpt5.23.02.doc ES-1 28 May 2002
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The Site includes two Superfund Operable Units. Operable Unit 1 (OU-1) consists of the 52-acre
former chemical plant manufacturing facility (Figure 1). Operable Unit 2 (OU-2) consists of

contamination in the St. Louis Reservoir and Pine River.

The Site has been used for industrial operations since the mid 1800’s and has been used at
various times for a lumber mill, oil refinery, salt plant, and chemical plant. Michigan Chemical
Corporation (MCC) purchased the Site in 1935 and operated a chemical manufacturing business
until 1977 when MCC merged with Velsicol. MCC manufactured a wide variety of products at
the Site from 1936 through 1977. These products included various salts, magnesium oxide, rare
earth (radioactive) chemicals, fire retardants (polybrominated biphenyls [PBB], and pesticides
(hexabromobenzene [HBB], 1,1,1-trichloro-2,2-bis(p-chlorophenyl) ethane [DDT], and tris
(2,3-Dibromopropyl) phosphate [TRIS]). The plant was closed in 1977 and decommissioning

activities were initiated in 1978.

The remedy selected and implemented for OU-1 included construction of a 2-foot thick,
low-permeability slurry wall around the 52-acre main plant facility and a 3-foot thick, low
permeability clay cap over the Site. Under the Consent Judgment, Velsicol must maintain
groundwater levels within the slurry wall and beneath the cap (“containment system”) to a
maximum allowable elevation. Velsicol completed construction of the containment system in
1984 and was required to reduce groundwater levels within the containment system to achieve

compliance with the Consent Decree.

Studies completed since 1994 prompted the MDNR/MDEQ and EPA to take additional action to
address apparent releases of Site contaminants of concern (COC) to OU-2, the Pine River. EPA
completed a Time Critical Removal Action of contaminated sediments within the Pine River in
1999 and is currently undertaking addition remedial action to remove additional contaminated

sediments from the Pine River and St. Louis Reservoir.

PHASE I SCOPE OF WORK

WESTON completed the following tasks under the Scope of Work (SOW) for the Phase I

Investigation:
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¢ Developed a Base Map for the Site based new aerial and land surveys;

o Compiled and cataloged over 4000 MEDQ Site documents into a database;

¢ Conducted a geophysical trial to locate slurry wall with non-intrusive methods;

e Completed thermal-infrared (T-IR) surveys to locate potential seeps to the Pine River;
e Completed a technical review of historic documents;

¢ Conducted sampling of the NAPL seep area;

e Located the slurry wall with soil borings;

o Identified residual contamination along the downgradient portion of the Site;

e Completed 40 vertical aquifer sampling (VAS) borings;

e Completed 14 soil borings in the slurry wall to assess the potential for breaches;

e Submitted 9 seep samples, 46 soil samples and 40 groundwater samples for laboratory
analyses of: pesticides/polychlorinated biphenyls (PCBs), volatile organic compounds
(VOCs), semi-volatile organic compounds (SVOCs), inorganics and the specialty

chemicals: PBB; HBB; TRIS, and chlordane;
¢ Evaluated shallow groundwater chemistry inside and outside the slurry wall;
¢ Evaluated shallow groundwater flow conditions at the Site;
e Completed an initial review of slurry wall and cap performance;
e Compiled, reduced, evaluated and validated the data collected under this SOW; and

e Prepared this Technical Memorandum.
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CONCLUSIONS

WESTON has made the following conclusions based on the findings of the Phase I activities,

which included technical reviews of historic Site documents: .

o The cap was not constructed with an adequate frost protection layer and is not graded
properly. The durability testing of the slurry wall was inadequate and NAPL

compatibility testing was not performed for containment system components.

e Large portions of the cap, and significant portions of the slurry wall and till samples
analyzed as part of the 1997 Containment System Assessment Report failed to meet the
project design criteria, particularly the hydraulic conductivity and grain size distribution

requirements.

e The slurry wall was located by advancing soil borings until the wall was identified in soil
sample cores. The slurry wall could not be located along the southwest corer of the Site

near M-46, this is also the area where the PRPs could not locate the wall in past studies.

»

o Significant defects, including NAPL permeations and discontinuities (“windows” or

“breeches”) were identified in the slurry wall-in the vicinity of the NAPL seep area.

e Several NAPL and groundwater seeps and areas of groundwater upwelling to the Pine
River at the Site were identified. These occurrences suggest the Site containment system

is not preventing off-site migration of contaminants to the Pine River.

e The NAPL seeps contain very high concentrations of pesticides, VOCs, SVOCs and
metals. Contaminant concentrations were reported at levels more than 85,000 times

greater than MDEQ Groundwater Surface Water Interface (GSI) criteria. o

e The NAPL seeps were observed emanating-from a sand channel feature exposed in the

face of the riverbank, this sand channel has been incised into the underlying till layer.
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e Evidence of residual contamination in borings located between the slurry wall and the
Pine River across much of the downgradient portion of the Site at levels that exceed Part

201 criteria.

¢ Evidence of significant levels of contamination was found in samples collected form Site

soil, sediment and groundwater.

e Soil contaminants of concern (COC) that exceed GSI criteria include: pesticides
(4,4-DDT); VOCs (1,2-dichlorbenzene [1,2-DCB], chlorobenzene, and xylene); SVOCs

(phenanthene); and, inorganics (chromium, cobalt, lead, mercury, selenium and silver).

e Groundwater COC that exceed Groundwater Surface Water (GSI) critena include:
Pesticides (4,4-DDT, dieldrin and gamma-BHC), VOCs (benzene, 1,2-dichloroethane
[1,2-DCA], 1,2-DCB, 1,1,2,2-tetrachloroethane [1,1,2,2-TCA], chlorobenzene,
chloroform, ethyl benzene, xylene, toluene, tetrachloroethene [PCE], trichloroethene
[TCE}, and vinyl chloride); SVOCs (1,2,4-trichlobenzene [1,2,4-TCB],
1,3-dichlorobenzene [1,3-DCB], 1,4-dichlorobenzne [1,4-DCB], 2-chlorophenol and
bis(2ethylhexyl) phthalate); and, inorganics (chromium, cobalt, copper, lead, mercury,

selenium, silver, thallium and vanadium).

e The shallow groundwater flow patterns and head differences across the slurry wall
indicate the containment system has not eliminated the potential for off-site migration of
impacted groundwater. In some areas the influence of the slurry wall is negligible to

absent.

e The presence of a strong outward flow direction and hydraulic gradients along the
downgradient portion of the Site as well as localized outward flow in the northeastern
portion of the Site suggest that contaminated groundwater is flowing into the Pine River

and potentially the residential properties adjacent to the upgradient portion of the Site.

¢ The migration of COCs to the Pine River will continue unless the NAPL seep is
controlled and the outward hydraulic gradient is reversed.
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e The cap and slurry wall components of the Site containment system are not functioning

as intended and are no longer protective of human health and the environment.

RECOMMENDATIONS

WESTON has prepared a Draft Work Plan for Phase II Investigation activities. The objective of the
Phase II investigation is to address data gaps discovered after completion of the Phase I activities

and ultimately to collect additional information required to support a RI/FS report for OU-1.

WESTON recommends completion of the tasks described below to provide additional information
in specific areas where data are insufficient. Ideally, these activities will provide the data necessary
to develop a comprehensive understanding of the current conditions at the site. A comprehensive
understanding of the current conditions is critical to the completion of a FS that evaluates

appropriate and applicable remedial alternatives for the site.
The Phase II objectives should be achieved by completing the following tasks:

¢ Define the nature and extent of the NAPL source area immediately upgradient of the NAPL

seep area.

e Evaluate effectiveness of the slurry wall by conducting dye studies, soil borings, continued
monitoring of hydraulic heads inside and outside the wall and NAPL compatibility testing of
slurry wall samples.

e Evaluate the effectiveness of the underlying till by conducting continuous soil borings
through the till and testing till samples for Site COCs, hydraulic conductivity and NAPL
compatibility.

¢ Evaluate the interaction between the shallow and lower aquifers and the Pine River by
installing additional shallow and deep monitoring wells, and if necessary, intermediate wells
within water bearing zones that may be located within the till, conducting aquifer slug tests,
and gauging of the Pine River.
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WESTON will submit a Final Phase II Work Plan that incorporates the comment provided by
MDEQ and EPA during our Phase II kickoff meeting held at the Site on 16 May 2002.
WESTON will submit an Amended Quality Assurance Project Plan (QAPP) that addresses the
Phase II SOW particularly the procedures to be employed while drilling through the till.

WESTON will incorporate the Phase I and Phase II data and findings into the RI/FS report.
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SECTION 1

INTRODUCTION

Roy F. Weston, Inc. of Michigan (WESTONg) has prepared this Phase I Technical
Memorandum for the evaluation of the slurry walll at the former Velsicol Chemical Corporation
(Velsicol) facility (Site), in St. Louis, Michigan in response to a request from the Michigan
Department of Environmental Quality (MDEQ), Environmental Response Division (ERD),
Superfund Section, under the Federal Level of Effort (LOE) contract between WESTON and the
State (Contract No. 2012). The Phase I Activities were completed following the MDEQ and
EPA approval of the document entitled, Work Plan for The Phase I Evaluation of the Velsicol
Superfund Site Slurry Wall, dated January 2002.

This Phase I Technical Memorandum has been prepared to present the data collected during the
Phase I activities; document any deviations in the execution of the scope from the procedures
detailed in the Work Plan; present the findings and conclusions of the Phase I investigation; and
provide recommendations concerning future Phase II work. WESTON anticipates incorporating
the Phase I findings and expanding the evaluation of these data and Phase II data into a
comprehensive Remedial Investigation (RI) Report for the Site.

1.1 Objective

The primary objective of the Phase I activities was to locate the slurry wall and characterize the
soil and groundwater chemistry immediately inside and outside of the slurry wall area. The

objectives of the Phase I investigation were achieved through completion of the following tasks:
e Organize MDEQ project files according to Superfund Section site file outline structure;
e Develop an accurate scaled base map for the Site;
e Locate and document the location of all or at least portions of the slurry wall;

e Identify and characterize seeps at the downgradient portion of the slurry wall;
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e Identify the location of residual wastes located outside the slurry wall along the Pine

River;
e Evaluate current groundwater elevations and flow conditions at the Site;
e Evaluate groundwater chemistry inside and outside the slurry wall;
e Complete an initial evaluation of the slurry wall and cap performance; and,

e Provide recommendations for the Phase II investigation, as necessary.

1.2 PROPERTY LOCATION

The Site is located at 324 North Street, St. Louis, Gratiot County, Michigan. The property is
situated near the center of Section 24, T12N, R3W. The Site encompasses approximately 52 acres,
and is bordered on the west and north by the Pine River/St. Louis Reservoir, bordered by North
Avenue and Watson Street to the east, and by Washington Avenue to the south. The Site also
includes a separate parcel located south of Washington Avenue across from the main plant parcel,

which was formerly known as the “creamery warehouse”.

The Site includes two Superfund Operable Units. Operable Unit 1 (OU-1) consists of the 52-acre
plant site, which is the location of the former chemical plant manufacturing facility (Figure 1).
Operable Unit 2 (OU-2) consists of contamination in the St. Louis Reservoir and Pine River.

1.3  SITE HISTORY

The Site has been used for industrial operations since the mid 1800’s and has been used at
various times for a lumber mill, oil refinery, salt plant, and chemical plant. Michigan Chemical
Corporation (MCC) purchased the Site in 1935 and operated a chemical manufacturing business
until 1977 when MCC merged with Velsicol. MCC manufactured a wide variety of products at
the Site from 1936 through 1977. These products included various salts, magnesium oxide, rare
earth (radioactive) chemicals, fire retardants (polybrominated biphenyls [PBB], and pesticides
(hexabromobenzene [HBB], 1,1,1-trichloro-2,2-bis(p-chlorophenyl) ethane [DDT], and tris
(2,3-Dibromopropyl) phosphate [TRIS]).

DET\PROJECTS\20083500.001\Phase | Rpt.doc 1-2 5/28/02
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Former Site features included numerous manufacturing plant buildings, maintenance and
warehouse buildings, offices and research and development laboratories, dozens of above ground
storage tanks (ASTs), underground storage tanks (USTs), process piping, railroad sidings,
lagoons and parking areas (Figure 2). While many of the raw materials for the chemical
manufacturing were shipped to the Site via rail or truck, the Site also extracted brines from
bedrock wells for use as process makeup water. Groundwater recovered during the OU-1
remedial actions was disposed of by deep well injection into the Velsicol deep well located

across the Pine River from the Site.
The plant was closed in 1977 and decommissioning activities were initiated in 1978.

In 1982, a Consent Judgment was entered into by Velsicol, the EPA and the Michigan
Department of Natural Resources (MDNR), under which Velsicol constructed and implemented
the “Main Plant Site Containment Program and Golf Course Site Remedial Program.” Between
1981 and 1984 and in accordance with the Consent Judgment, Velsicol submitted plans and
specifications for the construction and installation of a containment system at the Plant Site for
EPA and MDNR review and approval. During the development of these plans and specifications
Velsicol conducted substantial field sampling and laboratory testing programs in accordance
with the Consent Judgment in order to confirm that the construction specifications established
for the components of the containment system would be met. The results of these sampling and
laboratory programs were reviewed and approved by the EPA and MDNR as the design
progressed.

The remedy selected and implemented for OU-1 consisted mainly of a 2-foot thick,
low-permeability slurry wall around the 52-acre main plant facility and a 3-foot thick, low
permeability clay cap over the Site. Under the Consent Judgment, Velsicol must maintain
groundwater levels within the slurry wall and beneath the cap (“containment system™) to a
maximum allowable elevation. Velsicol completed construction of the containment system in

1984.

Construction of the containment system included: 1) the emplacement of a continuous
containment wall along the entire boundary of the Plant Site that was reportedly keyed a

minimum of 30 inches into the underlying clay till unit and which was to achieve a permeability
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of 1 x 107 centimeters per second (cm/s); 2) construction of a clay cap 36 inches (18 inches in
some areas) thick over the Site and compacted to achieve a permeability of 1 x 107 cm/s); and 3)
maintenance of the water table elevation within the containment system to no greater than 724.13
feet above mean sea level (ft amsl), as calculated from the average water table elevations of 14

monitoring wells located on the Plant Site.

The 1982 Consent Judgment also provided for periodic testing of the containment wall for three
years after its installation. During the implementation of the Plant Site closure program in 1983
and 1984, Velsicol was required to conduct a comprehensive Quality Assurance/Quality Control
(QA/QC) sampling program to monitor the installation of the various components of the
containment system to ensure that the construction specifications established within the Consent
Judgment would be met. According to Velsicol, the QA/QC program demonstrated that the
components of the containment system were installed according to the specifications set forth in
the Consent Judgment. All of the tasks outlined within the Consent Judgment were completed
by 1986 under State and Federal oversight. The former main plant portion of the Site (OU-1)
was then subject to an Operation and Maintenance Program which was prepared by Velsicol and
approved by the EPA, and which has been implemented since approval. According to Velsicol,
subsequent periodic testing in the three years following construction of the containment system

indicated the system was constructed as designed.

Water levels inside the containment system (slurry wall and cap) were maintained below the
level set by the 1982 Consent Judgment until February 1993. In 1993 Velsicol had to remove
1.25 million gallons of water from the containment system to stay below the established level. In
late 1994 Velsicol removed another 1.28 million gallons of groundwater from the system to
maintain the level set in the Consent Judgment. Velsicol has not pumped water from the
containment system since 1998 and lost the use of the Crumbaugh property deep injection well

in which they had been disposing of the water.

Due to increasing water levels within the containment system in 1993, EPA and MDEQ became
concerned about what effect, if any, the water levels may have upon the integrity of the
containment system. In early 1995, Memphis Environmental Center, Inc. (MEC) agreed to

conduct an assessment of the containment system to address the concerns of the EPA and
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MDEQ. Field activities were conducted during the summer of 1996, with data collection

activities continuing until April of 1997. The assessment addressed all three major elements of

the containment system.

The State of Michigan collected fish samples in late 1994 and noted that the average
concentration of total DDT in skin off carp filet samples more than doubled since the last
collection in 1989. The average concentration of total DDT in 1989 was 10.5 parts per million
(ppm); in 1994 tissue concentrations were 23.3 ppm. The State of Michigan collected fish again
in 1995 and found an average total DDT concentration in skin off carp filet samples of 16.1 ppm.
The elevated contaminant concentrations in fish tissue coupled with the increased water flux
(possibly due to elevated rainfall) into the containment system caused concermn that the

containment system may have failed, increasing the loading of DDT into the Pine River.

Previous studies have revealed that Site soils are contaminated with PBB, HBB, TRIS, and other
contaminants; groundwater is contaminated with vinyl chloride, toluene, chlorobenzene, DDT,
and other contaminants; Pine River sediments are contaminated with PBB, HBB, and DDT; and

elevated levels of PBB, DDT, and other contaminants are in fish.

Velsicol agreed to reassess the containment system to ensure that it was not a source of DDT into
the Pine River. At the same time the EPA and the MDEQ reassessed sediment contamination in

the Pine River and decided to reconsider the No Action decision made in 1982.

On 11 December 1997, Velsicol submitted a work plan entitled Work Plan Post-Closure Cap
Maintenance, Former Michigan Chemical Plant Site, St. Louis, MI, in which Velsicol stated it
would conduct maintenance of the clay cap during the summer of 1998 by recompacting areas of
the clay cap. Velsicol decided to delay the work until the EPA completed the sediment removal

project currently underway.

In 1997 Velsicol completed an assessment of the Site containment system. Velsicol’s
assessment of the clay cap included collection of samples from the upper portion of the cap and
analyses for permeability, grain size, and Atterberg limits. Assessment of the containment wall
consisted of installation of inclinometers inside and outside the slurry wall at seven locations,

installation of settlement plates at seven locations inside the slurry wall, collection of samples at
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nine locations for permeability analysis; installation of upper zone piezometers on the inside and
outside of the wall at five locations; water level measurements and free product screening from
all monitoring wells and piezometers; and a dye tracer study at the five locations where the
piezometers were installed. Velsicol published a report entitled Final Containment System
Assessment Report, Former Michigan Chemical Plant Site, St. Louis, Michigan, 1 October 1997

(CSA Report) detailing the containment system assessment and results.

The CSA Report concluded that the clay cap is leaking, probably because there is no frost
protection layer on top of the cap. The CSA Report also concluded that 94% of the water that
infiltrates the cap is discharged through the underlying clay till unit, rather than transmitted
through the shury wall. No obvious problems were documented in the report and Velsicol

concluded that the containment system is working as designed.

On 8 June 1998 the EPA signed an Action Memorandum for a time-critical removal action
(TCRA) at the Site. The removal action consisted of dredging/excavating sediments containing
3,000 ppm total DDT or greater (the hot spot), treating the sediments with a stabilizing/drying
agent, and disposing the sediments off-site. The TCRA was completed in October 1999.

Additional remedial actions have been undertaken since October 1999,

1.4 CURRENT CONDITIONS

The entire 52-acre, main plant parcel of the Site is now covered with shallow-rooted grass and, to
restrict access, enclosed by a chain link fence. The Site topography consists of fairly flat to
gentle rolling areas on the entire property. All former Site manufacturing features were
demolished and buried on-site or removed. Velsicol is reportedly operating and maintaining the
site in accordance with an approved operation and maintenance plan requiring weekly
inspections for signs of deterioration, quarterly monitoring of gas vents, measurement of

groundwater levels within the contained site, and slurry wall permeability testing.

The EPA is currently overseeing the remedial actions at the Site, which began in late 1999.
Through December 2001, over 341,000 tons of stabilized sediments have been removed from the

Pine River. The remedial action activities are scheduled to continue in 2002.

DET\PROJECTS\20083500.001\Phase1Rpt.doc 1-6 5/28/02



Roy F. Weston, Inc. of Michigan MDEQ — Velsicol Superfund Site, St. Louis, MI

SECTION 2

SCOPE OF WORK

WESTON completed the Phase I Scope of Work outlined in the “FINAL Work Plan for the
Phase I Evaluation of the Velsicol Superfund Site Slurry Wall. Velsicol Chemical Corporation
Site, St. Louis, MI” (Work Plan) dated January 2002 and prepared by WESTON for the MDEQ.
The Scope of Work activities were completed in accordance with the procedures and
‘methodologies presented in Work Plan. The following section includes a discussion of the field
activity methodologies and any changes from the original scope or deviations from the Work

Plan.

2.1 HISTORIC DATA REVIEW

WESTON completed a review of selected historical data, activities, reports and supporting
documents completed for the Site to assist in the development of the Phase I Work Plan and to
facilitate evaluation of the Phase I data. WESTON reviewed historical aerial photos taken prior
to, during and immediately after completion of the OU-1 Remedial Action. Historic photos for
the following years were reviewed: 1992, 1980, 1975, 1970, 1963, 1956, 1950, and 1938.
WESTON also reviewed relevant historic reports, site maps, facility maps and Sanborn maps

during the review of MDEQ files, EPA files, and database searches

WESTON completed a thorough review of the 1997 MEC CSA Report detailing the containment

system assessment and results.

2.2 FILE MANAGEMENT SUPPORT

WESTON provided MDEQ with a staff scientist who reviewed, compiled and organized the
various existing MDEQ files for this Site in accordance with the ERD Superfund Section File
Structure Outline. The WESTON staff scientist worked at the direction of the MDEQ Project
Manager (PM) and complied information regarding each document reviewed into an electronic
file and flagged historic data (i.e., groundwater elevations and analytical chemistry results) in a

spreadsheet format provided by the MDEQ PM.
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Beginning in September 2001, the files were sorted and categorized according to the predefined
MDEQ Superfund Section file structure. Following categorization the files were logged into a
Microsoft Access database. The database allowed for several fields to be entered in order to
maintain a comprehensive list of what files were contained within the overall file. The following
fields were keyed in: name of document, location within the Superfund Section file structure
(including category and subcategory), who the document was sent to, who sent the document, the
date of document origination, operable unit, and additional comments. With regards to the
document name field, if a document was a letter, a memorandum, a message, a fax, or an email,
this information was included in the document name field. The database incorporates four
operable units, which include the following: the river (currently under EPA management), the
plant (currently under MDEQ management), Breckenridge, and Total Petroleum. Breckenridge
was a waste disposal site used by Michigan Chemical Company at one point in time. The Site
has been the subject of several studies by the MDEQ and the National Radiation Commission
(NRC), among other agencies. Several subcategories of the file structure were created when
multiple documents were found to fit into the same category. If a document was placed in a

subcategory this information is denoted in the comment’s field.

Initially the files housed within the Superfund Section were categorized and filed according to
the Superfund Section file structure. After WESTON had completed the sorting and categorizing
the Superfund’s files, the MDEQ Surface Water Quality Division (SWQD), the MDEQ Waste
Management Division (WMD), and the MDEQ Rose Lake office were contacted. These
organizations were contacted to determine what files each division/department had regarding the
Site. The files from these organizations were sorted to determine if their files were not located
within the MDEQ-ERD Superfund Section files. The files that were not located within the
Superfund section files were photocopied, categorized, keyed into the database, and placed in the

Superfund section files in the appropriate location.

Following categorization and database entry, the documents were filed into folders following the
filing system defined by the MDEQ Superfund Section. During the filing process analytical data
were pulled and set aside, including reports that contain analytical data and individual lab

reports. The analytical data were entered into the database, but not filed with the other files.
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2.3 TOPOGRAPHIC SURVEYS

WESTON conducted aerial and land surveys to develop an accurate base map of the existing Site
topography, river configuration and anthropogenic features (i.e. monitoring wells, fence line,
slurry wall alignment, etc.). Abrams Aerial Survey Corporation (Abrams) of Lansing, Michigan

conducted the aenal survey on 2 November 2001. The services provided by Abrams included:

e a flyover of the Site; aerial photography of a scale of one inch equals 330 feet with 60%

forward overlap;

e black and white film and a one inch equals 800 feet scale spot shot;

e color prints and enlargements;

e development of a topographic base map generated at a one inch equals 100 feet scale,

with one foot contour intervals;
e and, a control survey with forward selected horizontal and vertical control points.

All aerial photographs were ortho-rectified and supplied in digital format. The topographic data
was formatted for AutoCAD-14 software in DWG files that provided the topographic
information for the base map. To complete the topographic map, WESTON subcontracted
Wade-Trim of Bay City, Michigan to establish the required ground control after the flyover was
completed. The ground control was used to tie the aerial photographic data to found points at the
Site surface.

In addition to establishing the ground control for the aerial photography, the land survey crew
conducted two mobilizations to collect on-site survey data. The first mobilization occurred on
3 and 4 December 2001 and included locating the existing fence line, wells, inclinometers, catch
basins and manholes, locating two bench marks on bridges upgradient and downgradient of the
site, and setting up a perimeter station grid at 100 foot intervals along the site fence line similar
to one used during the slurry wall installation. The second mobilization occurred after the

Phase I field activities were completed and was conducted on 27 and 28 February 2002. Tasks
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completed during the second mobilization included locating the newly installed piezometer pairs,

residual contamination soil borings, and slurry wall soil borings.

The land survey elevations were referenced to Mean Sea Level, specifically to the North
American Vertical Datum (NAVD) of 1988 to an accuracy of 0.01 feet for monitoring wells and
catch basins and 0.1feet for all other features. The horizontal locations were referenced to the
Michigan State Plane Coordinate System NADS83, international feet - South (2113) zone. The

horizontal locations were also supplied in latitude and longitude coordinates.

Figure 1, Current Site Conditions, presents the existing piezometer, monitoring well, and surface
water measuring locations (including Phase I sample locations). Table 1 presents the
Monitoring Well & Piezometer Construction Summary, which includes the survey information
for the Site monitoring wells and piezometers. Appendix A includes the raw survey data of

existing Site monitoring points collected by WESTON in 2001 and through February 2002.
24 THERMAL INFRARED SURVEY

WESTON subcontracted a thermal infrared (T-IR) aerial survey for the Site. The objective of this
survey was to obtain additional data to evaluate whether the slurry wall is leaking, discharging
groundwater directly to the Pine River, or had historic point discharges to the Pine River. The T-IR
survey was conducted by Davis Aviation of Kent, Ohio. Remote (i.e., aerial) T-IR sensing was
used to evaluate varying radiant surface temperatures at the interface between Pine River and the
Site boundary. A difference in the temperature of the Pine River and the groundwater would be
evident in the T-IR images if a plume or plumes of groundwater are entering the Pine River surface
water near the slurry wall interface. In order for the T-IR survey to identify potential seeps at the
interface, a temperature difference between the surface water body and the groundwater must exist,
and a significant ﬂdw flux must be occurring into the surface water body. The required flow needed

is not quantifiable and depends on the site and environmental conditions at the time.

The T-IR scanner used was sensitive to 0.08 °C, therefore, only a minor temperature differential is
required to identify an anomaly, any significant seeps should have been identified during the survey.
This technique has been used to locate problems such as the discharge of thermal effluent,
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vegetative stress, watershed delineation, leachate from disposal sites, and groundwater recharge via

springs and seeps.

The T-IR image collection system was placed in a typical aerial survey plane and the flight line
end points identified on digital United State Geological Survey (USGS) quad sheets, and
geographic coordinates were extended for use in the aircraft global positioning system (GPS)
navigation system for all flights. The image collection system that was used for this survey was
the Mitsubishi IR-600 Thermal Imager. The instrument has a 512 x 512 pixel resolution and a

detectable wavelength of approximately 2-6 pm.

2.5 GEOPHYSICAL TRIAL

The least intrusive method for locating the slurry wall and avoid damage to the existing clay cap
was non-intrusive surface geophysical techniques. Due to varying Site conditions such as the
clay cap, the metal fence surrounding the Site, and the location of the Pine River, WESTON
conducted geophysical trials to evaluate electromagnetic (EM)-31, EM-38, Ground-Penetrating
Radar (GPR) unit, and resistivity methods. In addition, the unit used to conduct the resistivity
was also used to conduct Self Potential (SP) tests. The SP tests were used to evaluate whether it

was viable to use geophysical methods to determine potential leaking of the slurry wall.

2.6 SEEP SAMPLING ACTIVITIES

During the Pine River sediment remedial action activities in October 2001, the EPA contractor
observed dark colored seeps emanating from the bank of the Site. The seeps consisted of dark
brown to black dense non-aqueous phase liquid (DNAPL), and emitted a very strong organic
chemical odor. The MDEQ notified WESTON of this occurrence, and on 26 October 2001,
WESTON observed and documented the conditions of the DNAPL seeps on the riverbank and
river bottom with photographs, and field notes. WESTON also collected soil and water samples
near the seeps for laboratory analyses. Nine samples were collected during this sampling event —
two water samples and seven soil/sediment samples. Figure 3 presents the locations of the nine

samples that were collected in the river bottom as the area was dewatered for the sediment

removal activities.
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Appendix C contains photographs from the sampling event. The NAPL seeps were present in or
adjacent to a buried channel of sand and gravel incised into the top of the till (near Station 67 +
00). This buried channel extended from the riverbank northeastward for over two hundred feet
into the riverbed. WESTON observed NAPL discharging from the buried channel along the
riverbank. The NAPL seeps appeared to migrate laterally through the buried channel and along
the top of the till. WESTON also observed NAPL migrating vertically downward in some till
fractures. The vertical and horizontal extent of the buried channel and NAPL has not been

determined.

The two water samples were collected from water observed emanating from the riverbank
(Sample 001) and riverbed (Sample 002). The water samples contained small quantities of free
product or Non-Aqueous Phase Liquid (NAPL). The seven soil/sediment samples were collected
from the river bank or river bottom at locations adjacent to the NAPL seeps or areas suspected to

have been affected by NAPL staining.

The samples were sent to TriMatrix Laboratories, Inc. (TriMatrix) of Grand Rapids, Michigan —
a MDEQ approved overflow laboratory for chemical analysis. The samples were analyzed for

the following parameters:
« State of Michigan list of volatiles, using EPA Method 8260;

e State of Michigan list of semi-volatile organic compound (SVOCs), using EPA Method
8270;

e Polychlorinated biphenyls (PCBs), using EPA Method 8082;

e Pesticide List 1, using EPA Method 8081 (which included Polybrominated Biphenyl
(PBB), A-Chlordane, G-Chlordane, and 2,4’-Dichlorodiphenyl Trichloroethane (DDT));

e Pesticide List 2, using EPA Method 8081 (which included technical Chlordane); and,

e Inorganics (Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,
Na, Tl, V, Zn).
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277  SLURRY WALL LOCATION ACTIVITIES

Prior to the start of Vertical Aquifer Sampling (VAS) and piezometer installation, residual
contamination borings, and slurry wall borehole activities, the position of the slurry wall at each
proposed borehole was located using a Geoprobeg 66DT rig. The Geoprobe drilling was
completed by subcontractor Stearns Drilling, Inc. (Steams) of Dutton, Michigan. The
approximate location of the slurry wall was first determined by WESTON staff using diagrams,
historic report information, and Site observations. The Geoprobeg was used to collect five-foot
continuous samples at each boring location. Slurry wall location borings were five to 10 feet in
depth. Approximately 80 borings were advanced to locate the slurry wall. The slurry wall was
identified by the ease of pushing the Geoprobeg sampler through the material, as well as the
visual identification of slurry wall material by a WESTON Geologist/Scientist. The slurry wall
is composed of sandy soil with trace bentonite and is plastic, gray, moist and very soft (see

Appendix C for photos of the slurry wall).

When the slurry wall was not encountered with the initial Geoprobe location, additional soil
borings were completed approximately two feet away from the initial boring in accordance with
the original Work Plan. This process was repeated perpendicular to the anticipated slurry wall
alignment over a length of 20 to 25 feet perpendicular to the slurry wall, or until the slurry wall
was located. Each boring was backfilled with Benseal™ bentonite granules prior to moving to
the next soil boring. After the slurry wall was located, soil borings for soil and groundwater
sampling and piezometer installation were offset far enough to ensure they would not breach the
slurry wall. Table 2 presents the horizontal location and vertical elevation survey data of the

slurry wall soil borings.
2.8 RESIDUAL CONTAMINATION BORINGS

WESTON completed seven soil borings at five stations to evaluate the potential for residual
contamination to exist beyond (i.e., downgradient) the slurry wall. The seven soil borings are
identified as WSB-02-1 to WSB-02-7, and borehole logs for them are included in Appendix D.
The borings were located between perimeter station 32+50 and 57+50 and were approximately

350 to 800 feet apart (see Figure 1). No additional residual contamination borings were located
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east of WSB-01-02 and WSB-02-02 (station 32+50) as the VAS activities of exterior piezometer
borings were providing the same information as to the soil and water conditions exterior to the
wall. The residual contamination borings were advanced according to the procedures detailed in
the Work Plan utilizing a Geoprobeg unit. Soil borings were advanced until the saturated zone
was reached. See Table 2 for total depths and coordinates of each boring. A water sample from

each was then collected from the top of the saturated zone.

Where possible, the residual contamination borings were completed at locations equidistant
between the slurry wall and the river. However, due to the steep grade of the riverbank, this was
not possible at most locations. At these locations, the borings were located as close to the top of
the riverbank as deemed safe by the drill rig operator. At two stations, one near 57+50
(WSB-02-1 and WSB-02-2) and one near 48+50 (WSB-02-4 and WSB-02-5), two borings were
completed between the slurry wall and the riverbank.

At each residual contamination boring location except WSB-02-1, a groundwater sample was
collected in accordance to the work plan and EPA Low-Flow sampling method. A groundwater
sample was not collected at WSB-02-1 due to its close proximity to WSB-02-2.  Borings
WSB-02-1 and WSB-02-2 were sampled after the groundwater turbidity was no longer visible as
the YSI flow through cell was not available.

29 VAS BORINGS AND PIEZOMETER INSTALLATIONS

VAS was performed at 32 boring locations to obtain groundwater samples for chemical analysis
at various depths. Soil samples were also collected from these borings for chemical analysis. A
track mounted Geoprobeg 66DT unit was used to collect samples and install the piezometers.
Prior to conducting the interior or exterior borehole activities, the location of the slurry wall was
determined as described in section 2.8. A pair of soil borings was then drilled exterior and
interior of the slurry wall at 16 locations. The exterior locations were labeled as WPZ-01X
through WPZ-16X and the interior locations were labeled as WPZ-011 through WPZ-16I (see
Figure 1). Continuous soil sampling with the Geoprobeg unit was conducted at each exterior
locations and logged in accordance to the Work Plan by a WESTON Geologist/ Scientist. Soil

samples were collected at the bottom of each borehole to verify till was encountered. See
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Table 1 for piezometer construction information and coordinates of each location. Appendix D

contains the borehole logs and piezometer construction diagrams.

VAS was conducted at each of the exterior borings with the exception of WPZ-03X, WPZ-05X,
and WPZ-13X. WPZ-03X and WPZ-13I did not yield enough water to allow for sampling,
while WPZ-05X was not sampled due to its close proximity to residual soil boring WSB-02-6,
which had already been sampled. In addition to the exterior borings, the following six interior
locations were sampled for groundwater: WPZ-011, WPZ-061, WPZ-91, WPZ-10I, WPZ-111, and
WPZ-14I.

All samples were collected using the EPA low-flow sampling method in accordance to the Work
Plan. An adjustable length of screen between two to four feet was used. If the boring yielded
enough water to sample a smaller screened interval was used. If the saturated zone was large
enough, three samples were collected at different depths: at the top of the saturated zone, at an
intermediate depth, and just above the till layer. For most borings, however, only one or two
groundwater samples were collected because the thickness of the saturated zone was not as great

as anticipated.

VAS borings WPZ-04X and WPZ-11X (25-30 ft) did not yield enough water to be sampled
through the Geoprobeg rod and screen apparatus, per the Work Plan. These borings were
subsequently sampled with a peristaltic pump in the same manner through the 1-inch PVC

piezometer that was installed in each VAS boring.

After each VAS boring was sampled, a one-inch PVC piezometer was installed in the borings
according to the Work Plan. The same boring used for VAS was used to install the piezometer.
All of these piezometers were installed with a five-foot long 0.010-inch factory slotted PVC
screen with the exception of WPZ-05X and WPZ-05I, where ten-foot long screens were

installed. The longer screens were used to insure that these wells were not dry.
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2.10 SLURRY WALL BORHOLE INVESTIGATION

The Phase I SOW was expanded to include the completion of additional soil borings directly
through the slurry wall to further investigate the potential for direct migration of contaminants
through the wall to the Pine River near WPZ-11 and the NAPL seep area (Figure 3). Fourteen
direct push Geoprobeg borings spaced from 6-inches to 15 feet apart were drilled vertically
through the entire depth of the slurry wall until the till was encountered. The purpose of these
borings was to identify potential defects or breaches in the slurry wall and to investigate the
configuration of the buried channel, the change in depth to the till layer, the continuity of the
slurry wall, and the source of the seeps observed in 2001 during the niver sediment dredging

activities.

A WESTON Geologist/Scientist logged each boring, and noted evidence of possible slurry wall
discontinuities and/or degradation of the slurry wall (Appendix D contains the borehole logs).

2.11 GROUNDWATER ELEVATION SURVEYS

WESTON collected four rounds of static groundwater elevations after the 16-piezometer pairs
were installed at the Site. Groundwater elevations were collected on 1, 6, 13, and 19 March
2002. Table 3 presents the results of the four rounds with depth to water measurements,
corresponding groundwater elevations, and head height differences across the slurry wall (where
applicable). Groundwater levels were measured in the newly installed piezometer pairs (i.e.,
WPZ-01X and I through WPZ-16X and I), along with the existing piezometer pairs (i.e.;
CW6-EP and IP) and accessible existing monitoring wells. In addition, the elevation of the Pine
River was measured using two permanent gauging points. The Pine River gauging point
upstream of the Site is located at the M-46 Bridge, and the downstream gauging point is located
at the Mill St. Bridge. Figure 1 presents the locations of the new and existing monitoring points.
Some of the existing piezometers or monitor wells were not sounded during one or more
sampling rounds because they were inaccessible (i.e., locked), or a pink-dye was visible within

the casing and not measured due to the potential to cross-contaminate other wells.
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SECTION 3

RESULTS AND DISCUSSION

3.1 REVIEW OF 1997 CSA REPORT

In 1997 Velsicol retained MEC to complete an assessment of the Site containment system.
MEC's assessment of the clay cap included collection of samples from the upper portion of the
cap and analyses for permeability, grain size, and Atterberg limits. The MEC assessment of the
containment wall consisted of installation of inclinometers inside and outside the slurry wall at
seven locations, installation of settlement plates at seven locations inside the slurry wall,
collection of samples at nine locations for permeability analysis; installation of upper zone
piezometers on the inside and outside of the wall at five locations; water level measurements and
free product screening from all monitoring wells and piezometers; and a dye tracer study at the
five locations where the piezometers were installed. MEC submitted a report entitled Final
Containment System Assessment Report, Former Michigan Chemical Plant Site, St. Louis,

Michigan, 1 October 1997 (CSA Report) detailing the containment system assessment and

results.

The CSA Report concluded that the clay cap is leaking, probably because there is no frost
protection layer on top of the cap. The CSA Report also concluded that 94% of the water that
infiltrates the cap is discharged through the underlying clay till unit, rather than transmitted
through the slurry wall. No obvious problems were documented in the Velsicol report and it

concluded that the containment system is working as designed.

WESTON completed a technical review of the CSA Report and found many of the MEC
conclusions in the CSA report were not supported by the data provided. WESTON identified

numerous concerns regarding the containment system design and construction.

WESTON identified several concerns with the dye tracer study conducted by MEC. The basis
of the study design was not provided and therefore the validity and applicability of the results is
suspect. The field methodology details of the study also were not provided. The duration of the
study and location of dye injection points were not adequate to identify the breach at the NAPL
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seep area. There is no analysis of the dye study travel times, flow paths, dispersion and flux

rates.

WESTON identified several concerns with the Water Balance Evaluation included in the CSA
Report. The main concern with the evaluation was that the MEC appeared to set up the model
input parameters to ensure that the majority of system leakage occurred through the till by
assuming that the slurry wall was functioning as designed. By making minor changes in the
hydraulic conductivy inputs for the wall and till, the majority of the leakage can be shown to exit

the system through the slurry wall. No sensitivity analyses were provided.

Limited NAPL screening was completed during and after the remedy construction. NAPL was
noted in pre-construction boring logs and during construction but was apparently ignored by the
PRPs. The PRPs used clear bailers only to screen for NAPL rather than interface probes or
other field tests. The PRPs did not conduct NAPL compatibility testing on the slurry wall
material or the underlying till. The PRPs did complete a limited durability study of slurry wall
material, however, the tests were conducted with upgradient groundwater that was not

significantly affected by Site COCs. Therefore, the utility of the durability tests is suspect.

Although the PRPs installed inclinometers and conducted settlement monitoring of the cap, they
ignored significant movement (up to 5 inches displacement) reported for settlement markers.
The PRPs dismissed observed displacements as the result of frost action and failed to

acknowledge that frost action is detrimental to cap integrity.

WESTON found that the geotechnical testing evaluation of the cap and slurry wall demonstrated
significant portions of these components failed pass the design specifications. Approximately

60% of cap samples failed to meet the 0.005 mm and percent passing No. 200 sieve critenia.
Approximately 40 acres (78%) of the clay cap failed to meet the 1x10-7 cm/s hydraulic
conductivity specification. Most cap samples (75%) failed to pass the 1x10-7 cm/s hydraulic

conductivity criterion. A majority of cap samples (65%) were classified as a USCS “sand” and

not “clay”. In summary, over 80% of the cap samples failed to meet one or more design

specifications. Less than 60% of the slurry wall samples passed 1x10-7 cm/s hydraulic
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conductivity criterion. The average hydraulic conductivity of the clay till samples also failed to

meet the 1x10-7 cm/s criterion.

Based on the concerns and deficiencies identified by WESTON in our review of the CSA Report,
the MEC conclusion that ‘“the containment system components meet or exceed original

*”

specifications...and continues to be protective of human health and environment...” is not
supported by the available data, is incorrect and misleading. The data provided in the CSA
Report clearly show the cap and slurry wall components due not meet the original design

specifications and the remedy is not protective of the human health and the environment.

3.2 GEOPHYSICAL TRIAL

Appendix E contains the results of the geophysical field trial.

WESTON subcontracted the execution of the geophysical field trial to STS Consultants, Ltd.
(STS) of Lansing, MI. The geophysical trial was conducted onsite 25 September 2001 at four
transects where the approximate location of the slurry wall was known. All transects were
conducted near piezometers and inclinometers that had been installed adjacent to the slurry wall
(see Figure 1, Appendix E). The locations of the existing piezometers were used as an
approximate guide to locate the slurry wall. Each geophysical method was used to attempt to
locate the slurry wall. STS and WESTON evaluated the data gathered on-site as the trial was
conducted. Significant interference from the perimeter fence, overlying clay cap, and apparent
lack of an electrical resistivity differential between the slurry wall and surrounding native soil
resulted in inconclusive or less than definitive profiles of the slurry wall location at all transects.
None of the geophysical methods implemented could determine the location of the slurry wall to
the level of accuracy and precision required for the proposed Phase I piezometer installations.
Therefore, the geophysical trial was terminated and future attempts to locate the slurry wall with

geophysical techniques were abandoned.
3.3 THERMAL INFRARED SURVEY

The results of the T-IR survey are included in Appendix B.
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Two T-IR aerial surveys were conducted at the Site. The first occurred 3 January 2002 and was
considered a reconnaissance flight to determine whether the approach, along with the existing
site conditions would provide usable data. At the time of flight, ice conditions on the Pine River
had just developed which interfered with the interpretation of the T-IR images. The ice on the
River made some of the potential anomalies suspect due to other irregular features developed by
the ice on the river. T-IR images reviewed at this time were placed in two categories — high
potential anomalies and low potential anomalies. WESTON determined that a second T-IR
flight would be conducted soon after the ice thawed completely from the river. The second T-IR
aerial survey was conducted 10 April 2002. The Site conditions were good with no snow cover
and no ice on the river, including the surface water impounded within the temporary sheet piling
areas. The temperature difference between the Site groundwater and the Pine River water during
the April event was not as significant as in January, which complicated or prevented the
collection of useful data. In January the groundwater temperature ranged from 6 to 10 °C with
the Pine River temperature approximately 3.6 to 4.2 °C. In April, the groundwater temperature
was 7 to 8 °C, while the Pine River surface water ranged from to 7.3 to 14.4 °C. Appendix B
contains a site map with the suspect areas noted and still images of the suspect areas from the

two T-IR surveys.

Based on the images of the two T-IR surveys conducted, two localized groundwater seeps are
present along the Site and Pine River interface. In addition, a large wide area of potential
groundwater upwelling near the riverbank is present over approximately two-thirds of the
riverbank along the west and north boundary of the Site. No linear source discharges (such as
former pipe outfalls) were observed in the T-IR images other than the storm drain outfall near the
M-46 bridge abutment. Figure 1, Appendix B presents the locations of suspect areas identified
during the T-IR surveys. Figure 2, Appendix B presents the Annotation Guide that is printed
with each T-IR image indicating date, local time, altitude, latitude and longitude, speed, and

track. The following are descriptions of the suspect areas.

Groundwater Seeps

One groundwater seep (GS-1) was identified as a long, linear feature observed at the western

portion of the Site, near Station 42+00. The groundwater seep appears in a low-lying area and
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extends approximately 75 to 100 feet in length. The seep appears to flow along the low-lying
area in a northerly direction until it reaches the Pine River. Figure 3, Appendix B presents T-IR
image No. 53 and Figure 4, Appendix B presents T-IR image No. 52 which depict this linear
groundwater seep. The feature appears white in these images indicating cooler water entering
the warmer Pine River water. This groundwater seep corresponds with the “high potential”
anomaly observed in the January 2002 T-IR Photo No. 21 (Figure 5, Appendix B). This T-IR
image indicates the potential of warmer groundwater entering the Pine River at the land and river

boundary. At this time of the year, groundwater is warmer than surface water.

A “low potential” anomaly observed in the January 2002 T-IR photo No. 30 (Figure 6,
Appendix B). The T-IR image No. 30 indicates potential warmer groundwater entering the Pine
River at the land and river boundary. This anomaly was identified as “low potential” because ice
on the river obstructing the quality of the image. This anomaly was identified as potential

groundwater seep GS-2.

In April 2002 the groundwater seep GS-2 is again present and is depicted as a subtle point where
cooler groundwater is entering warmer river water. Figure 7, Appendix G presents T-IR photo
identified as No. 54 (April 2002 T-IR Survey) confirming the interpretation of the second
potential groundwater seep. The anomaly exhibits a strong signature similar to GS-1, but is
smaller in size. The location of this potential seep corresponds with an area on the riverbank
where a thin layer of concrete has been placed. It appears this concrete was placed in this area to
stabilize the bank because significant erosion is occurring underneath the thin concrete pad. The
location of GS-2 and concrete pad overlying the riverbank corresponds with the former Velsicol
plant outfall No. 25. Outfall No. 25 is described in a historic document (National Pollutant
Discharge System Application MI-070-0X5-2-710310) as an open ditch or yard drain.

Groundwater Upwellings

The April 2002 T-IR survey indicates signatures there are potential areas of groundwater
upwelling in the Pine River along the western and northern boundaries of the Site. The
signatures indicate cooler groundwater entering the warmer Pine River waters. The temperatures
recorded for groundwater were approximately 7.1 to 7.9 °C and the Pine River water temperature

ranged from 7.3 to 144°C. Figure 1, Appendix B presents the areas where the potential
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upwelling is occurring. These upwelling anomalies typify broad diffuse areas of groundwater
discharge to the sediments of the Pine River as opposed to the localized, linear groundwater
seeps also identified at the Site. These signatures are present along both the western and northern
boundaries and Figures 8, 9, 10, Appendix B present snapshot images of these areas from the T-
IR imaging video. (Note: that anomalies are more readily evident when viewing the T-IR
videotape). This widespread area of groundwater upwelling into the bed of the Pine River
would be expected for a “gaining” river under natural recharge conditions. However, the
containment system at the Site would be expected to minimize or eliminate both upwellings and
seeps along the reach of the river it borders. These anomalies suggest groundwater from within
the containment system is leaking either through or around the slurry wall or through the
underlying till or both.

Stormwater Discharge to Pine River — High Potential Anomaly

Figure 11, Appendix B presents T-IR Image No. 19 which was considered a “high potential”
anomaly from the January 2002 T-IR Survey. The feature is a long linear, anomaly and
indicates warmer conditions than the surrounding ground conditions. During a site visit after the
January survey was conducted, this area was visually observed to be a drainage area. A concrete
drain was found emerging from the ground surface and draining to a low area that ultimately
discharges to the Pine River. After reviewing Site as-built drawings for the slurry wall
containment system, WESTON determined that the water emanating from this pipe was most
likely storm water drainage from Watson Street. During construction of the containment system,
a storm water drainage system was installed between the residential homes on Watson and the
former plant site. WESTON collected a water sample (SSD-01) from this pipe and there was no
significant COCs detected.

The area of the Pine River that has been enclosed by the metal sheet piling which includes the
area adjacent to WPZ-11 and the area that seeps were observed in 2000 and 2001 did not exhibit
signatures or anomalies in the T-IR surveys. This area was suspected to show groundwater seeps
or upwelling based on the historic observations. However, the difference between groundwater
and Pine River surface water temperatures in the enclosed area was apparently very near or less

than or near 0.08°C, which is the minimum resolution required for the T-IR camera. In addition,
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the bottom of the river in this area is substantially deeper than the other areas along the Site
boundary due to the dredging of the sediments that has recently occurred, which may mask the
presence of the slightly colder groundwater that is potentially venting from the riverbed beneath
deeper and cooler river water. The limited circulation of surface water in the enclosed area also
may have confounded the T-IR results because the relatively stagnant surface water in this area

would have more time to equilibrate with any groundwater upwellings or seeps.

T-IR Summary

In summary, the T-IR surveys indicate two potential groundwater seeps are emanating from the
Site, both on the western edge of the Site. Figure 1, Appendix B presents the locations of these
two seeps. These two locations could be interpreted as breaches in the slurry wall allowing
groundwater to flow through the slurry wall. There is a broader signature along the western and
northern boundary of the site indicating groundwater upwelling at the land and river interface.
This signature can be interpreted as groundwater entering the river that has moved through or

under the slurry wall.

34 SOIL BORING AND PIEZOMETER INSTALLATION

3.4.1 RESIDUAL CONTAMINATION SOIL BORINGS

Seven residual contamination soil borings were completed at the locations shown on Figure 1.
The seven soil borings were identified as WSB-02-1 through WSB-02-7. Soil boring logs for
these locations are provided in Appendix D. Field notes from the Phase I activities are provided

in Appendix F.

The stratigraphy of the residual contamination borings (from top to bottom) consisted of zero to
17 inches of topsoil and/or limestone riprap, underlain by fill and/or native sediment which
overlie a till deposit. The till was encountered at the following three locations: WSB-02-1,
WSB-02-6, and WSB-02-7. The depths to till at these locations were 22.5, 16.6, and 18.5 feet
below ground surface (bgs) (elevations: 704.5, 710.62, and 709.36 feet respectively). The till
was classified as a clay (USCS: CL) and described as a gray silty clay, some sand, trace fine
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gravel. The geotechnical results are included in Appendix G. Between the cap and till layers

was various sediments deposits, including clay, sand, silt, and peat.

Air monitoring of the breathing zones and field screening of recovered soil samples was
conducted with photo-ionization detector (PID) meters during completion of the residual
contamination borings. None of the soil or water samples from the residual contamination soil
borings had measurable responses to the PID. In addition, no visible evidence of contamination
such as odors, staining or sheen was observed. Radiation monitoring was conducted with a

model 19 microRmeter and none of the measurements exceeded background measurements.

WESTON collected groundwater samples at each residual contamination boring for laboratory
analyses using a peristaltic pump. Prior to sampling the groundwater at soil borings WSB-02-3
through WSB-02-7, pH, conductivity, dissolved oxygen, oxidation reduction potential (ORP),
and temperature of the groundwater were measured every minute while purging the well until the
measurements stabilized (see Table 4 for initial and final readings). Field parameters for

WSB-02-5 appear to be erroneous due to an equipment failure.

The soil in these seven residual borings did not appear to be contaminated based on visual
observations and field instrument measurements, however the analytical results from soil and
water samples collected from these locations do indicate significant contamination. The
analytical chemistry results from these sample locations are presented in Sections 3.6.2 and
3.6.3. In addition, several exterior VAS locations along the Pine River boundary did exhibit
visual observations and field instrument measurements that indicated contamination outside the

slurry wall.
342  VAS BORINGS AND PIEZOMETERS

VAS borings were completed at the 32 locations shown on Figure 1. These borings were
installed as 16 pairs located inside and outside the slurry wall designated WPZ-01X/I through
WPZ-16X/1.

The stratigraphy of the VAS borings consisted of three types of materials: clay cap and working

platform, unconsolidated sediments above the till, and till. The clay cap and working platform
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consisted of a sandy to silty non-plastic, dry, hard, yellowish to grayish brown clay. The depth
to the bottom of the cap and working platform of the up-gradient interior and exterior borings,
WPZ-01, WPZ-02, WPZ-03, WPZ-12, and WPZ-13, ranged from one to 2.8 feet bgs (elevation:
723.42 to 732.18 feet). The depth to the bottom of the cap and working platform of the down-
gradient interior and exterior borings, WPZ-04 through WPZ-11, and WPZ-14 through WPZ-16,
ranged from 6.2 to 10.8 feet bgs (elevation: 717 to 722.5 feet). The till was classified as a clay
(USCS: CL) and described as gray, silty clay, some sand, trace fine gravel. The geotechnical
results for these samples are included in Appendix G. The depth to the top of the till at the up-
gradient borings ranged from seven to 12 feet bgs (elevation: 713.92 to 722.53 feet). The depth
to the top of the till at the down-gradient borings ranged from 13 to 30.8 feet bgs (elevation:
697.64 to 717 feet). The unconsolidated sediments between the cap and till consisted of various
sediments including clay, sand, silt, peat, wood, and fill material. The following are some key

observations noted during piezometer boring installation:
e WPZ-04X contained black wood that had strong diesel like odors.

e WPZ-09X and WPZ-091 contained several inches of red stained wood fibers with a very

strong chemical odor.

o WPZ-09X and WPZ-09I had a black unknown substance that was coarse, gritty cinder-

like material. (This material was encountered in other borings and identified as black

gravel).

e WPZ-07X contained an unknown white, very soft, non-granular, pasty substance with no

odor (potentially magnesium oxide).

Evidence of contamination was observed at ten piezometer soil boring pairs. WPZ-04X,

WPZ-06X through WPZ-11X, and WPZ-14X through and WPZ-16X had noticeable organic

odors from the soil.
e WPZ-04X had a strong diesel odor,

e WPZ-07X had a petroleum like odor,
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e WPZ-09X and WPZ-16X had a chemical odor, and
e WPZ-06X and WPZ-08X had a sulfur odor.
Evidence of staining and/or sheen was present in nine of these borings.
e  WPZ-06X through WPZ-11X, WPZ-15X and WPZ-16X had black stained sand,
e WPZ-09X, WPZ-091, WPZ-11X and WPZ-14X had sheen present, and

e WPZ-11X had greenish blue/silver sheen.

Air monitoring was conducted with a Multi-RAE PID and instrument responses above
background at the following eight locations: WPZ-04X, WPZ-07X, WPZ-091, WPZ-09X,
WPZ-10X, WPZ-11X, WPZ-14X, and WPZ-16X. Table 5 presents a summary of VOC field
measurements. These readings indicated VOCs from 0.1 (WPZ-14X) to 43.8 ppm (WPZ-16X at
9 feet bgs).

Soil samples were collected for potential laboratory analysis generally at two-foot intervals
between the cap and working platform layer and the saturated zone. Additional soil samples
were collected for chemical analysis at the discretion of the WESTON geoscientist when
impacted soil was observed. A discussion of the soil analytical results is presented in

Section 3.6.2.

VAS was conducted at each of the exterior borings with the exception of WPZ-03X, WPZ-05X,
and WPZ-13X. WPZ-03X and WPZ-13X did not yield sufficient water to allow groundwater
sampling, while WPZ-05X was not sampled due to its close proximity to residual soil boring
WSBO02-6. In addition to the exterior borings, the following six interior locations were sampled
for groundwater: WPZ-01I, WPZ-06I, WPZ-091, WPZ-10I, WPZ-11I, WPZ-141. VAS
groundwater samples were collected using the EPA low-flow sampling method. Prior to
sampling, pH, conductivity, dissolved oxygen, ORP, and temperature readings were measured
and recorded every minute while purging until the measurements stabilized (see Table 4 for
initial and final field readings). The pH ranged from 5.92 to 8.84, conductivity ranged from
1201 to 7391 siemens, dissolved oxygen ranged from 1.6% to 93.9%, ORP ranged from —-369 to
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237, and temperature ranged from 5.59 to 11.1 °C. Observations of odors were recorded while
sampling at the following nine locations: WPZ-4X, WPZ-6X, WPZ-8X, WPZ-9X, WPZ-10X,
WPZ-101, WPZ-10X, WPZ-11X, WPZ-111, and WPZ-14X. Specifically, WPZ-4X had a strong
diesel like odor and the water was black. A discussion of the groundwater analytical findings is

presented in Section 3.6.3.

A one-inch polyvinyl chloride (PVC) piezometer was installed in each piezometer boring. Each
piezometer was installed with a five-foot long, 0.010-inch factory slotted PVC screen with the
exception of WPZ-05X and WPZ-051 which have a ten-foot long PVC screen (see Appendix D
for well construction diagrams). The bottom of the screen was set at the top of the till layer or

just beneath the top of the till.

WESTON recorded four rounds of groundwater level measurements on 1, 6, 13 and 19
March 2002 with the results discussed in Section 3.5. One round of measurements were taken
using an interface meter to identify potential NAPL or DNAPL. During this measurement

period, no NAPL or DNAPL were measured in the wells and piezometers.

See Figures 4 through 9 for geological cross-sections and additional descriptions of Site

stratigraphy.
3.4.3 SLURRY WALL BORINGS

A total of 14 slurry wall borings were installed at the locations shown on Figure 3.

The slurry wall investigation soil borings encountered sand from the ground surface to about one
to two feet bgs. The constructed clay cap and working platform materials were observed beneath
the sand to about six to seven feet bgs. The constructed cap and working platform material
consisted of a sandy to silty non-plastic, dry, hard, gray clay. Beneath the cap materials each
boring encountered the slurry wall. The slurry wall was characterized as a gray, fine to coarse
sand with silty clay, trace fine to medium gravel (USCS: SC-SM). The geotechnical results are
included in Appendix G. The slurry wall is plastic, moist, very soft and gray.

Of the 14 borings completed through the entire depth of the slurry wall, five borings encountered
shurry wall that had no slurry wall degradation or defects. These five borings were WSW-02,
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WSW-03, WSW-08, WSW-09, WSW-13 and were documented by photographs in Appendix C.
At these five borings the till was encountered between 27.5 feet and 32.5 feet bgs (elevation: 701
feet to 696 feet). Figure 5 presents cross-section A-A’ which presents the soil borings in this

arca.

The other nine borings displayed evidence of potential slurry wall failure. These borings were
WPZ-10S, WPZ-11S, WSW-01, WSW-04, WSW-05, WSW-06, WSW-07, WSW-10, WSW-11
(Figure 5). The till was encountered between 27 feet and 32.5 feet bgs (elevation: 701.5 feet to
696 feet) in these borings. At these nine borings a variety of sediments were observed between
the slurry wall and the top of the till. Sediments observed included black stained gravels, sands
with reddish to dark purple sheen, clays with a silver sheen, and black peat with wood fragments
(Appendix C). Significant odors were noted at each of these borings along with elevated VOC
levels recorded during air monitoring with PID meters. No significant amounts of free product
were observed in these borings, however small amounts of potential free product were noted at

WSW-04 in a sand layer at a depth of 26 feet bgs.

Black staining had permeated the slurry wall samples in borings WSW-05 and WSW-04 at
19 feet bgs. This staining was observed five to six feet below the water table in this area based
on water level readings from nearby wells WPZ-111 and WPZ-11X. The thickness of this
staining was about six to eight inches and significant organic odors were noted at both borings.
The sediments in the vicinity of this staining had the same characteristics of the intact slurry
wall. WSW-04 also exhibited four-inch seam of granular white material imbedded within the
stained slurry wall sediment (see photographs included in Appendix C). Black staining of the
slurry was also observed at WPZ-11S at 20 feet bgs. Wood fragments with black staining were
also noted at this location. The thickness of the staining at this location was about six to eight
inches and significant odors were noted. The stained sediments in this area had the same
characteristics of the intact slurry wall except for the wood fragment. The wood appeared to be

processed lumber.

Foreign materials were observed imbedded within the slurry wall materials of two borings:

WPZ-10S and WSW-11. Details of these borings are provided below:
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e At WPZ-10S a one-inch seam of black stained gravel with slurry wall material above and

below was found at 25 feet bgs.

e At WSW-11 a layer of black peat, greenish-black clay, dark gray sand, and gray gravel
surrounded by slurry wall material was observed between 24 and 25 feet bgs.

e Also at WSW-11 a two-inch seam of gray sand with slurry wall material above and

below was found at 29 feet bgs.

e A small seam of odorous sand within the till was found at WPZ-10S as well. The

two-inch seam of medium grain gray sand began at 29 feet bgs.

These defects suggest the integrity of the slurry wall has been compromised, however, there are
several possible explanations for the apparent “windows” or “breaches” observed in the slurry

wall including:

e The slurry wall may be intact, but the borehole may have deviated through the slurry wall
at depth, giving the appearance of a gap.

e The slurry wall may not be consistently two feet wide for its entire depth. If so, a vertical
borehole may breach the edge of the slurry wall, giving the appearance of a gap due to
slurry wall thinning at depth. Figure 6 presents cross-section B-B’ which shows the

potential thii; areas.

o The slurry wall was designed to be keyed two feet into the till layer. If sediments
sloughed into the key during construction rather than slurry wall materials, the boreholes

could indicate a gap between the slurry wall and the till.

e It is also possible the slurry wall key was not completed at all and there is a gap between
the slurry wall and the underlying till.

¢ Finally, it is also possible that significant windows in the slurry wall exist.
A channel like feature was discovered by EPA along the face of the riverbank at the NAPL seep

area during the removal of sediments within the Pine River in October 2001. This channel was
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deeper than the surrounding unconsolidated soils and appears to be incised into the till that
underlies the Site. The slurry wall borings defined the profile of the channel. The channel is
approximately 60-feet wide and is approximately seven feet deeper than the surrounding till
sediments based on the top of till elevations. This channel is located within a broader valley like
feature that exists in the till at the Site. DNAPL in this area could sink to the top surface of the

till and would follow the sloping surface of the till and channel downward toward the river. |
These two features (the broad till surface dipping and channel) increase the potential for DNAPL
and contaminants to migrate off-site into this area. This area also corresponds with former plant

facilities where pesticides and DDT feed stock chemicals such as chlorobenzenes were used.
3.5 HYDROGEOLOGY

WESTON used groundwater elevation data from 1 March 2002 to create a Shallow Groundwater
Flow Map presented as Figure 10. The large hill depicted in the southwest part of Figure 10
was formed when demolition materials were deposited in this area during the plant
decommissioning. This hill has created a groundwater mound effect that directs groundwater
radially away from this topographic feature. Flow to the Pine River is present along the entire
downgradient side of the Site bordering the Pine River. In general, the downgradient areas
exhibit higher groundwater elevations inside the slurry wall and lower groundwater elevations

immediately outside the slurry wall indicating an outward hydraulic gradient.

Figure 11 presents a profile of piezometer pair WPZ-15 that shows a typical outward hydraulic
gradient example. Areas where the groundwater elevation in the internal piezometer are higher
than the groundwater elevation in the exterior piezometer suggest that the slurry wall is
inhibiting groundwater flow, but an outward hydraulic gradient exists. Along the upgradient side
of the Site, the groundwater contours are 721 feet and greater, and typically show an inward
gradient to the Site. Figure 12 presents a profile of piezometer pair WPZ-03 that shows a typical

example of an inward hydraulic gradient found over much of the upgradient portion of the Site.

Beyond the broad observations made regarding the upgradient and downgradient sides of the
Site, the following are local smaller scale features noted conceming the shallow groundwater

flow at the Site. An area of increased groundwater flow is evident near the NAPL seep area at
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the northeast part of the Site adjacent to piezometer pairs WPZ-10 and WPZ-11. The head
difference measured in piezometer pair WPZ-10 during from the four rounds of elevations
collected ranges from between 1.38 feet to 1.52 feet suggesting conditions to those previously at
piezometer pairs on the downgradient side of the Site (i.e., at WPZ-15). However, the head
differences measured at the nearby piezometer pair WPZ-11 ranged from 0.25 feet to 0.30 feet,
which is a significantly smaller head difference. Figure 13, Profile of Piezometer Pair WPZ-11,
shows the smaller and nearly negligible horizontal hydraulic gradient observed there which
suggests that slurry wall is having little effect on inhibiting the migration of groundwater at this

point and may not significantly reduce the flow of impacted groundwater to the Pine River.

The groundwater flow direction is outward from the Site in the area of piezometer pair WPZ-01
and to the east. As stated above, typically the “upgradient” side of the Site exhibits an inward
hydraulic gradient, however in the area adjacent to piezometer pair WPZ-01 and to the east, it
appears that the groundwater flow may have changed direction after the installation of the slurry
wall containment system. Figure 14, Profile of Piezometer Pair WPZ-01, indicates the outward
horizontal hydraulic gradient, which is also negligible, suggesting that slurry wall has little
influence on groundwater flow at this location. The outward hydraulic gradient in this area is
significant in two ways: 1) this appears to be the only area where groundwater is moving offsite
other than the border with the Pine River; and 2) the groundwater that is flowing offsite onto

adjacent residential property could be contaminated.

An inwardAhorizontal hydraulic gradient is present near the southeast comer of the Site, near
piezometer pair WPZ-03, and may be an area of a potentially large influx of groundwater into
the Site containment. The hydraulic heads in the piezometer pair WPZ-03 are significantly lower
than the groundwater elevations of other upgradient monitor points. Figure 12, Profile of
Piezometer Pair WPZ-03, depicts the inward horizontal hydraulic gradient present in this area.
Site groundwater moves to the northwest in this area and than flows to the north and to the west
toward the Pine River. The inward hydraulic gradient in this area may be the related to
construction defects in the slurry wall. This area is located near a portion of the slurry wall

failed and had to be reinstalled during construction.
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The piezometer pair installation included identifying the location of the slurry wall with a soil
boring, and then installing one piezometer inside the slurry wall and one on the outside of the
wall. Locating the slurry wall with soil borings was successful at all locations, except for the
piezometer pair WPZ-04. In attempting to locate the slurry wall near WPZ-04, material that
appeared to be slurry wall was encountered, however the depths and thickness of the material
were not consistent with what was observed at the other locations. Additional soil borings were
attempted as described in the Work Plan to locate the slurry wall, however slurry wall material
was not observed in the additional soil borings. Based on the observation of potential slurry wall
material in the one soil boring along with the location of the slurry wall in other areas along the

Site, an interior and exterior piezometer (WPZ-041 and WPZ-04X) were located and installed.

After further review of the containment system as-built drawings and the groundwater elevations
of the two piezometers (WPZ-041 and WPZ-04X), which show negligible outward horizontal
hydraulic gradient, it appears that WPZ-04I is located outside the slurry wall containment
system. Velsicol also could not locate the slurry wall in the vicinity of the piezometer pair
WPZ-04 during the 1996 investigation activities. Further investigation of this area will be
conducted during Phase II to confirm the location of the slurry wall and evaluate hydraulic heads

inside and outside of the wall near WPZ-04.

In summary, the shallow groundwater flow patterns and head differences across the slurry wall
observed at the Site indicate that the slurry wall component of the containment system is
influencing groundwater flow. However, this influence does not appear to have eliminated the
potential for off-site migration of impacted groundwater. In fact, several of the piezometer pair

comparisons suggest that in some areas the influence of the slurry wall is negligible to absent.

The presence of a strong outward flow direction and hydraulic gradients along the downgradient
portion of the Site as well as localized outward flow in the northeastern portion of the Site
suggest that potentially contaminated groundwater is flowing into the Pine River and potentially
the residential properties adjacent to the upgradient portion of the Site.

3.6 ANALYTICAL CHEMISTRY DATA

Laboratory analytical reports for the Phase I samples are included in Appendix H.
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In most cases, WESTON compared the analytical chemistry results of the Phase I samples to
MDEQ Part 201 groundwater/surface water (GSI) criteria. The GSI criteria were used because
they are often the most stringent and because of the proximity of the contaminants to the Pine
River. Other Part 201 criteria (i.e., residual drinking water, or direct contact) were used for
comparative purposes for some contaminants for which GSI critena have not been established.

Alternate criteria may be used for the Site during the Rl risk assessment.

3.6.1 SEEP SAMPLES

A total of 9 seep samples (2 water and 7 soil) were collected from the Site on 26 October 2001.
Table 6 includes a summary of pesticides detected in the seep samples. The seep samples were

analyzed by TriMatrix for Pesticides/PCBs, VOCs, SVOCs and TAL inorganics.

The following is a brief discussion of the seep sample analytical results. Figure 3 presents a
summary of select seep sample analytical data. The parameters presented in Figure 3 were

selected as representative of the VOC and pesticide contaminants detected in Site seep samples.

Pesticides/PCBs

Pesticides were detected in all of the seep samples collected. The pesticides 4,4-DDD, 4,4-DDE
and 4,4-DDT were reported at concentrations that exceed one or more Part 201 criterion in both
of the water samples and five of the seven soil samples. The highest pesticide concentrations
reported were 21,000 mg/Kg of 2,4-DDT in seep soil sample 005 and 2,600 pg/L of 2,4-DDT in
seep water sample 002. The most significant pesticide exceedances of GSI criteria were: 1,700
ug/L of 4,4-DDT in water sample 002; and, 14,000 mg/Kg of 4,4-DDT in soil sample 003.
These concentrations are 85,000 and 30 times greater than their respective GSI criteria.
Although 2,4-DDT concentrations in seep soil and water samples were even greater, there are no

Part 201 criteria for this compound.
VYOCs

Nine VOC compounds were detected in one or more seep samples the Site. Table 6 presents a
summary of VOCs compounds detected in the seep soils. The following VOC were detected

VOCs at concentrations greater than GSI cnteria: benzene; chlorobenzene, naphthalene,
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1,4-dichlorobenzene; (1,4-DCB) 1,1,2,2-tetrachloroethane (1,1,2,2-TCA) and tetrachloroethane
(PCE). Chlorobenzene concentrations exceeded GSI criteria in all of the seep samples. The
maximum VOC detected was chlorobenzene at 93,000pg/L in water sample 001 to 6,900 mg/Kg
in soil sample 001. The most significant GSI exceedance was for naphthalene detected at
85,000 pg/L in Water sample 001, which is approximately 6,500 times greater than the 13pg/L

criterion.

Specialty Chemicals

The seep samples were not analyzed for the specialty chemicals, as TriMatirx had not yet

developed laboratory methods for these compounds in October 2001.
SVOCs

Seven SVOCs were detected in the seep samples as presented in Table 6. The following
SVOCs were reported at concentrations that exceed GSI criteria: 1,2,4-trichlorobenzene
(1,2,4-TCB); 1,2-dichlorobenzene (1,2-DCB); 1,4-dichlorobenzene (1,4-DCB);
2,4,6-trichlorophenol (2,4,6-TCP). The most significant exceedances of GSI criteria were:
1,4-dichlorobenzene, detected at 140 pg/L in water sample 001 and 620 mg/Kg in soil sample
003. These concentrations are approximately 10 times greater than the GSI cnterion for

groundwater and 2,100 times the soil GSI criterion.

Inorganics

All of the seep samples contained one or more of the following COCs that exceed GSI criteria:
arsenic; chromium; cobalt; selenium and vanadium. The most significant exceedance was for
selenium, detected at 659 pg/L in water sample 001, which is approximately 130 times greater

than the GSI criterion.

Soil Summary

In general, seep COCs that exceed GSI criteria include:

e Pesticides (DDD, DDE, DDT),
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e VOCs (benzene, chlorobenzene, naphthalene, 1,4-DCB, 1,1,2,2-TCA and PCE),
e SVOCs(1,2,4-TCB, 1,2-DCB, 1,4-DCB, 2,4,6-TCP), and
e Inorganics (arsenic, chromium, cobalt, selenium and vanadium).

The highest COC concentrations were from seep samples collected near the center of the buried
sand channel in the till. COC concentrations generally did not decrease with distance from the
NAPL seep area. The most significant organic COCs include naphthalene, chlorobenzene,
2,4-DDT, 4,4’-DDT, and 4,4’-DDE. The inorganics selenium, arsenic, cobalt, chromium and

vanadium were also reported at levels that exceed GSI criteria.

3.6.2 SOIL SAMPLES

A total of 170 separate compounds that were analyzed for each of the 46 soil samples. Table 7
presents the Summary of Soil Samples Collected. Table 8 presents the complete list of
parameters, tentative action limits, and quantitation limits. The SVOCs, inorganics, and
pesticides/PCBs were analyzed through the EPA Contract Laboratory Program (CLP). The
VOCs and Specialty Chemicals parameters were analyzed by TriMatrix.

The following is a brief discussion of the soil analytical results. Figure 16 presents a2 summary
of select soil analytical data. The parameters presented in Figure 16 were selected as
representative of the VOCs, SVOCs, pesticides and metals contaminants detected in Site soil

samples.

Pesticides/PCBs

Pesticides compounds were detected in soils both inside and outside the containment system.
Table 9-A presents a summary of detected pesticides and PCBs detected in soils during Phase I
Activities. Only one PCB compound, Aroclor-1254, was detected — it was reported at one
sample (WPZ-02E, 1-3 feet bgs) and the result (0.3 mg/Kg) was qualified.

The following is a list of pesticides and PCBs detected in soils during the Phase I sampling:

e 24’-DDT » Beta-BHC
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e 44-DDD ¢ Dieldrin

e 44 -DDE o Endosulfan Sulfate
e 44-DDT o Heptachlor Epoxide
e Alpha-BHC e Aroclor-1254

No GSI criteria have been developed for these compounds as most have been designated by the
MDEQ as “not likely to leach” under most soil conditions. However 4,4’-DDT concentrations in
soil exceeded the MDEQ Part 201 direct contact criterion of 460 mg/Kg at WPZ-15X (7-9 feet)
and WSB-02-1 (10-12 feet). Both of these exceedances are located on the downgradient portion

of the Site in areas beyond the former DDT and pesticide production areas.

The maximum pesticide concentration detected in Site soils was 1200 mg/Kg of 4,4’-DDT in
WPZ-15X, which is approximately 2.6 times greater than the direct contact criterion of
460 mg/Kg (no direct contact criterion has been established for 4,4’-DDT). In general the
pesticide exceedances in Site soil were not nearly as widespread or significant as the pesticide

exceedances in groundwater.
YOCs

Thirty-seven VOC compounds were detected in one or more soil samples collected from Site soil
samples. Table 9-B presents a summary of VOCs compounds detected in Site soils. In general,
the detected VOCs compounds have concentrations less than the MDEQ Part 201 GSI Criteria.
However, only 1,2-dichlorbenzene, chlorobenzene, ethyl benzene and xylene were detected at
concentrations, which exceed soil GSI criteria. GSI criteria were exceeded at the following
locations: WPZ-07X; WPZ-09X; WPZ-10X; WPZ-11X; WSB-02-1; WSB-02-2; and SW-13.
These exceedances are generally located along the northernmost downgradient portion of the Site

from approximately Station 53+00 to Station 68+00.

The maximum VOC concentration detected was 1600 mg/Kg of chlorobenzene at WPZ-11X
(19-20 feet bgs), which is approximately 1500 times greater than the GSI criterion of 0.94 kg/Kg.

Xylene was also detected at multiple locations above GSI criteria of 0.7 mg/Kg with the highest
concentration measured at 17 mg/Kg at WPZ-07E.
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Specialty Chemicals

All the specialty chemicals (PBB, HBB, TRIS, and gamma chlordane), along with 2,4-DDT were
detected in one or more soil samples. HBB was detected in two soil samples collected at
WSB-02-2 at concentrations of 0.0004 mg/Kg and 0.0007 mg/Kg. PBB was detected in multiple
samples and locations with the highest concentration measured at WPZ-10E (2.6 mg/Kg). TRIS
was detected at one sample location (WSB-02-3) with a qualified concentration of 0.023 mg/Kg.
Alpha-chlordane was detected at two locations (WPZ-09E and WPZ-16E) at qualified
concentrations of 0.190 mg/Kg and 0.0012 mg/Kg respectively. Gamma-chlordane was detected
at multiple locations with the highest concentration of 0.020 mg/Kg at WPZ-02E. Table 9-A
includes a summary of Specialty Chemical results. None of the specialty chemical concentrations

in soil exceeded established MDEQ Part 201 generic cleanup criteria and screening levels.

SYOCs

Twenty-four SVOCs were detected in soils collected from outside the containment system.
Table 9-C presents a summary of SVOCs detected in soil. In general, the SVOCs were detected
at concentrations less than the MDEQ Part 201 GSI criteria. The only exception being the
estimated concentration of phenanthrene detected at 2.7 mg/Kg in WPZ-04 at a depth of 10-12.

Inorganics

All soil samples were analyzed for the TAL list of inorganics. Soil concentrations of chromium,
cobalt, mercury, selenium and silver were detected in the soil samples collected outside the
containment system were reported at concentrations above MDEQ Part 201 GSI criteria.

Table 9-D presents the soil inorganic results.

WESTON conservatively assumed that the total chromium concentrations detected in Site
groundwater samples were comprised entirely of hexavalent chromium. Under this assumption,
Site chromium concentrations would exceed the GSI criterion of 3.3 mg/Kg for hexavalent
chromium in all soil samples submitted for laboratory analysis. The maximum total chromium
concentration reported in Site soils was estimated at 97.9 mg/Kg at WPZ-15X (7-9 feet), which
is nearly thirty times greater than the GSI criterion. The chromium concentrations were reported

for total chromium and the concentrations of hexavalent chromium (if any) are unknown.
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Therefore, analysis for hexavalent chromium must be conducted in the Phase II activities to

determine whether any chromium exceedances actually exist.

Cobalt was reported in soil at concentrations that exceed the GSI criterion of 2 mg/kg at 35 of
45 samples submitted for laboratory analysis. The maximum cobalt concentration reported in
Site soils was 20.9 mg/Kg at WPZ-11X (19-20 feet), which is approximately ten times greater
than the GSI criterion.

Mercury was reported in soil at concentrations that exceed the GSI criterion of 0.1 mg/Kg at
17 of 45 samples submitted for laboratory analysis. The maximum mercury concentration
reported in Site soils was 1.5 mg/Kg at WPZ-15X (7-9 fect), which is approximately 15 times
greater than the GSI criterion.

Selenium was reported in soil at concentrations that exceed the GSI criterion of 0.4 mg/Kg at
14 of 45 samples submitted for laboratory analysis. The maximum selenium concentration
reported in Site soils was 1.4 mg/Kg at WSB-02-2 (10-12 feet), which is approximately 3.5 times
greater than the GSI criterion.

Silver was reported in soil at a concentration that exceeded the GSI criterion of 0.5 mg/Kg at one
location (WPZ-11X [12-15 feet]). The maximum silver concentration reported in Site soils was
1.4 mg/Kg at WSB-02-2 (10-12 feet), which is approximately 3.5 times greater than the GSI

criterion.

Lead was reported in Site soils at concentrations that exceeded the Statewide default background
level of 21 mg/kg at 18 locations. The maximum lead concentration reported in Site soils was
367 mg/Kg at WPZ-11X (12-15 feet), which is approximately 17.5 times greater than the default

background criterton.

Soil Summary

In general, soil COC that exceed GSI or direct contact criteria include:

o Pesticides (DDD, DDE, DDT),
¢ VOCs (1,2-DCB, chlorobenzene, chloroform, ethyl benzene and xylene),
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e SVOCs (phenanthene), and

o Inorganics (chromium, cobalt, lead, mercury, selenium and silver).

These organic COCs were detected most frequently and at the highest concentrations in soil
along the downgradient portion of the Site, particularly near the NAPL seep area. The most
significant organic COCs include chlorobenzene, 2,4’-DDT, 4,4’-DDT, and 4,4’-DDE. The
inorganic COC chromium was reported at levels that may exceed the hexavalent chromium GSI
criterion in soil samples collected around the entire perimeter of the Site. The occurrence of
chromium, cobalt and some of the other metals may not be related to the organic COC

contamination, which appears to be limited to the downgradient portion of the Site.

3.6.3 GROUNDWATER SAMPLES

A total of 181 separate compounds were analyzed for each of the 40 groundwater samples.
Table 10 presents the Summary of Groundwater Samples Collected. Table 8 presents the
complete list of parameters, tentative action limits, and quantitation limits. The VOCs, SVOCs,
inorganics, and pesticides/PCBs were analyzed through the EPA Contract Laboratory Program
(CLP) and the Specialty Chemicals and Water Quality parameters were analyzed by TriMatrix.

The following is a brief discussion of the Phase I groundwater laboratory analytical results.

Pesticides/PCBs

Table 11-A presents a summary of pesticides detected in groundwater samples, and Figure 17
presents a Summary of Select Groundwater Analytical Data and Total DDT in groundwater

concentration contours.

The following is a summary of pesticides detected in the Phase I groundwater samples:

e 2.4°-DDT e Dieldnn

e 44’-DDD e Endosulfan I

e 44’-DDE ¢ Endosulfan II

e 4,4°-DDT e Gamma-BHC

e Alpha-BHC ¢ Gamma-chlordane
e Alpha-chlordane e Heptachlor

e Beta-BHC e Heptachlor Epoxide
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e Delta-BHC

Only three of these pesticides detected (4,4’-DDT, dieldrin and gamma-BHC) have established
GSI criteria. These pesticides were detected at concentrations greater than ten times their GSI
criteria. Groundwater samples from the following locations contained pesticides that exceeded
GSI criteria: WPZ-06X; WPZ-06I; WPZ-09X; WPZ-09I; WPZ-10X; WPZ-10I; WPZ-11X,
WPZ-111; WPZ-15X; WSB-02-03; WSB-02-05; and WSB-02-06. These locations extend along
the downgradient portion of the Site from the NAPL seep area and suspected slurry wall breach
near piezometer pairs WPZ-10 and WPZ-11 (Station 66 + 75) to near WPZ-05 (Station 40+05).

In general, the pesticides concentrations were greatest near the NAPL seep area and the
concentrations also tended to increase with depth in the upper aquifer. This area also
corresponds with the location of the former DDT production facilities when the Site was in
operation. The maximum pesticide concentration detected in water was 5,100 pg/l of 4,4’-DDT
at WPZ-111 (28-30 feet bgs) which is 255,000 times above the MDEQ Part 201 GSI criterion of
0.02 ug/L. However, pesticides were also detected in significant levels to the west and east of
this area. The pesticide compounds were detected in locations both inside and outside the slurry
wall and external (i.e., between the slurry wall and the Pine River) indicating the potential for
continued migration of impacts into the Pine River. Pesticides were generally not detected in the

upgradient sample locations.

Only one PCB compound (decachlorobiphenyl) was detected in the Site groundwater samples.

This compound was detected at one location (WPZ-10I) and at very low concentration
(0.00796 pg/L), which is approximately 2.5 times less than the GSI criterion.

YOGCs

Table 11-B presents a summary of VOCs detected in Phase I groundwater samples and
Figure 17 presents a Summary of Select Groundwater Analytical Data, including the VOCs

benzene and chlorobenzene.

The following is a summary of the thirty VOCs detected in the Phase I groundwater samples:

¢ Isopropylbenzne e Carbon disulfide
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e Methylcyclohexane e Chlorobenzene

e Trans-1,2-Dichloroethene ¢ Chloroethane

¢ 1,2-Dichlorobenzene(1,2-DCB) ¢ Chloroform

e 1,1,1-Trichloroethane ¢ cis-1,2-Dichloroethene
e 1,1,2,2-Tetrachloroethane (1,1,2,2-TCA) ¢ Ethylbenzene

¢ 1,1,2-Trichloroethane ¢ Methylene chloride

¢ 1,1-Dichloroethane o Tetrachloroethene (PCE)
¢ 1,1-Dichloroethene ¢ Toluene

¢ 1,2-Dichloroethane e trans-1,3-Dichloropropene
¢ 1,2-Dichloropropane ¢ Trichloroethene (TCE)
e 2-Hexanone ¢ Vinyl chloride

e 4-Methyl-2-pentanone ¢ Xylene (total)

e Acetone o Cyclohexane

e Benzene

The following VOCs were reported at concentrations that exceed GSI criteria: 1,2-DCB;
1,1,2,2-TCA; 1,2-DCA; benzene; chlorobenzene; chloroform,; vethyl benzene; PCE; toluene;
TCE; and vinyl chloride. Groundwater samples from the following locations contained VOCs
that exceeded GSI criteria: WPZ-04X; WPZ-06X; WPZ-061; WPZ-09X; WPZ-091; WPZ-10X;
WPZ-10I; WPZ-11X; WPZ-111; WPZ-14X; WPZ-15X; and WSB-02-02. As indicated in
Figure 17, these locations extend along the nearly the entire downgradient portion of the Site
from the NAPL seep area and suspected slurry wall breach near piezometer pairs WPZ-10 and
WPZ-11(Station 66 + 75) to WPZ-04 (Station 33+20) near M-46.

Benzene and chlorcbenzene were the two VOCs most often detected in Site groundwater. The
highest concentrations of benzene and chlorobenzene were detected at WPZ-111, WPZ-11X, and
WPZ-06X. These compounds were detected in both the exterior and interior piezometer
locations. The maximum benzene concentration was 2,600 ug/L at WPZ-06X (10-14 feet)
which is 13-times greater than the GSI criterion of 200 pg/L. The maximum chlorobenzene of

150,000 pg/L. was detected at WPZ-11X which is 3,191-times greater than the GSI criteria of
47 pg/L.

The VOC concentrations in groundwater were generally greatest near the NAPL seep area and
the concentrations also tended to increase with depth in the upper aquifer. This area also

corresponds with the location of the former DDT production facilities when the Site was in

operation. Chlorobenzene is feedstock chemical for the production of DDT.
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VOCs were detected in groundwater at locations both inside and outside the slurry wall
indicating the potential for continued migration of impacts into the Pine River. VOCs were

generally not detected in the upgradient groundwater sample locations.

Specialty Chemicals

One or more of the specialty chemicals PBB, TRIS, TRIS, and alpha and gamma chlordane and
2,4-DDT were detected in all but one (WPZ-12X) groundwater sample. HBB was not detected

in Site groundwater samples.

PBB concentrations exceeded the MDEQ Part 201 residential drinking water criterion of
0.32 pg/L at five locations (WPZ-02X, WPZ-08X, WPZ-09X, WPZ-10X and WSB-02-6). The
maximum PBB concentration in groundwater was 0.18 pg/L in WPZ-10X (23-25 feet) that is
over 5 times the drinking water criterion. TRIS was only reported at two locations (WPZ-08X
and WPZ-09X) at concentrations of 2.6 and 4.5 pg/L, respectively which exceeds the residential
drinking water criterion of 0.71 pg/L by 6 times. Alpha and gamma chlordane were detected in
six locations at concentrations that ranged from 0.046 to 1.1 pg/L, which are below the

residential drinking water criterion of 2 pg/L.

The specialty chemical exceedances were generally located in the areas of the VOC and pesticide
exceedances along the downgradient portion of the Site with the exception of PBB, which was

detected at WPZ-02X near the upgradient boundary.
SVOCs

Table 11-C presents a summary of the SVOCs detected in groundwater. Seventeen SVOCs

compounds were detected in groundwater samples collected.

The following is a list of SVOCs detected in the Phase I sampling:

e (Caprolactam e 4-Methylphenol

¢ 1,1-Biphenyl, Dimethyl e Acetophenone

¢ 1,2.4-Trichlorobenzene (1,2,4-TCB) ¢ bis(2-Ethylhexyl)phthalate (BIS)
¢ 1,3-Dichlorobenzene (1,3-DCB) ¢ Di-N-Butyl phthalate

¢ 1,4-Dichlorobenzne (1,4- DCB) e D-N-Octyl phthalate

e 2.4 6-Trichlorophenol ¢ Naphthalene
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¢ 2 .4-Dichlorophenol o Phenanthrene
e 2-Chlorophenol (2-CP) ¢ Phenol
e 2-Methylnaphthalene

The following compounds were detected at concentrations which exceeded GSI criteria:
1,2,4-TCB; 1,3-DCB; 1,4-DCB; 2-CP and BIS at one or more of the following locations:
WPZ-04X; WPZ-09X; WPZ-10X; WPZ-101; WPZ-11X; WPZ-111; WSB-02-3; and, WSB-02-7.
The maximum SVOC concentration in groundwater was 1,4-DCB at 1300 pg/L in WPZ-11X
(23-25 feet) that exceeded the GSI criterion of 13 pg/L by a factor of 100.

These SVOC exceedances compounds were reported both inside and outside the slurry wall. In
general, the highest SVOCs concentrations were detected near piezometer pairs WPZ-11 and

WPZ-10, and east and south to WPZ-06.

Inorganics

All groundwater samples were analyzed for the TAL list of inorganics. Table 11-D presents the

groundwater inorganic results.

The following heavy metals were detected at concentrations that exceed GSI criteria: barium;
cadmium; chromium; copper; lead; mercury; silver; thallium; and vanadium at one ore more of
the following locations: WPZ-04X; WPZ-06X; WPZ-06I, WPZ-08X; WPZ-09X; WPZ-09I,;
WPZ-10X; WPZ-10I; WPZ-11X; WPZ-14X; WPZ-16X; and, WSB-02-6.

Total chromium levels were as high as 89.5 pg/L. at WPZ-10I, which is approximately 8-times
higher than the GSI criterion of 11 pg/L for hexavalent chromium. Lead levels were as high
2920 pg/L at WPZ-10I which is approximately 208-times higher than the GSI criterion of
14 ug/L. The maximum mercury concentration was 1.2 pg/l in WPZ-111, which is over 900
times greater than the GSI criterion of 0.0013 pg/L. Vanadium levels were as high as 58.2 ug/L
in WSB-02-6 which is approximately 5-times greater than the GSI criterion of 12 pg/L.
Thallium and silver were reported at 4.5 and 5.2 pg/L respectively in location WPZ-111 only,
which exceed the GSI criteria of 3.7 and 0.2 pg/L, respectively.
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The maximum concentrations of the heavy metals exceedances described above were also
generally reported near the NAPL seep area, and the exceedances persisted over much of the

downgradient portion of the Site.

Other inorganics, particularly calcium (1,590,000 pg/L at WPZ-10X), sodium (1,400,000 ng/L at
WPZ-9I), potassium (158,000 pg/L at WPZ-9X), and magnesium (556,000 pg/L. at WPZ-06X)
were reported at concentrations well above those expected for natural or “background” levels

and are likely related to the inorganic brine processing conducted at the Site.

Laboratory Water Quality Parameters

The water quality parameter results are presented in Table 1i-E.

BOD results ranged from less than 1 mg/L (WPZ-011, WPZ-12X, WPZ-14I and the storm sewer
sample SSD-01) to a maximum of 31 mg/L at WPZ-04X. COD concentrations ranged from
7.6 mg/L at WPZ-01X to 763 mg/L at WPZ-10X. TOC values ranged from 4.4 mg/L in
WPZ-07X to a maximum of 33 mg/L in WPZ-04X. Oil and grease concentrations ranged from
not detected (i.e., less than 5 mg/L) to 108 mg/l. at WPZ-04X. WPZ-04X is located
downgradient of former oil storage tanks and is adjacent to historic outfall No. 25. The
maximum concentrations for these parameters were generally located at WPZ-04X, which is

located at the southernmost downgradient portion of the Site near M-46.

Nitrogen as ammonia results ranged from 0.006 mg/L (WSB-02-5) to 12 mg/L at WPZ-10X and
WPZ-9X. The residential drinking water criterion for ammonia is 10 mg/L was slightly
exceeded at both WPZ-10X and WPZ-09X. Nitrogen as nitrate plus nitrite values ranged from
less than < 0.01 mg/L. (WPZ-08X, WPZ-10X, WPZ-11X, WPZ-16E and WSB-02-3) to 8 mg/L
at WPZ-01X. The residential drinking criteria for nitrate and nitrite are 10 mg/L and 1 mg/L
respectively and these may have been exceeded at SSD-01, WPZ-01X, WPZ-011 and WPZ-02X.
Speciation of nitrite and nitrate will be required in Phase II to determine actual exceedances.
TKN levels ranged from 0.3 mg/L (SSD-01) to 13 mg/L (WPZ-04X, WPZ-06X, WPZ-06I, and
WPZ-9X).
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TSS results ranged from to 4 mg/L at SSD-01 to a maximum of 7710 mg/L at WSB-02-6. TDS
concentrations ranged from 292 mg/L (WPZ-01X) to 13,690 mg/L at WPZ-10X. The residential
drinking water criterion for TDS is 500 mg/L, which was exceeded at Phase I groundwater
sample locations except WPZ-01X and WSB-02-4. Chloride levels ranged from 7.1 mg/L
(WPZ-01X) to 6,370 mg/L at WPZ-10X. The residential drinking water criterion for chloride is
250 mg/L, which was exceeded at Phase I groundwater sample locations except WPZ-01X,
WPZ-011, WPZ-02X, WSB-02-3, WSB-02-4 and WSB-02-5. Sulfate results ranged from 32
mg/L at WPZ-04X to 1,470 mg/L at WPZ-11X. The residential drinking water criterion for
sulfate is 250 mg/L, which was exceeded at Phase I groundwater sample locations except

WPZ-01X, WPZ-011, WPZ-02X, WPZ-07X, WSB-02-4, WSB-02-5 and WSB-02-7.

Water quality parameter impacts and Part 201 criteria exceedances in most of the Phase I
samples including downgradient and upgradient locations. Additional groundwater sampling
rounds are conducted, the water quality parameter data will be evaluated over time, and trend
analyses will be conducted for upgradient and downgradient locations and inside and outside
containment system observations. The water quality parameters will be used to assess
geochemical signatures that will be used to evaluate contaminant fate and transport mechanisms

for the Site.

Field Water Quality Parameters

WESTON collected field measurements for pH, conductivity, dissolved oxygen (DO), ORP, and
temperature prior to collecting VAS. The measured pH values ranged from 6.08 in WPZ-01X to
8.84 in WPZ-07X. A summary of these data is presented in Table 4.

DO values ranged from a minimum of 2.6% in WPZ-09X to 115.3% in WPZ-04X. ORP results
ranged from a minimum of —341.2 at WPZ-06X to a maximum of 231.6 at WPZ-01X. Negative
ORP readings were reported for all samples except WPZ-01X (8-10 feet) and WPZ-011 (9-11
feet) that is indicative of a reducing groundwater environment. These negative ORP values (and
reducing conditions) are not consistent with the relatively high DO values reported. ' WESTON
suspects the DO readings are erroneous and the result of instrument failure. The DO and ORP

readings will be verified during the Phase II activities.
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Temperature readings ranged from 4.94 °C at WPZ-08X to 11.01°C at WPZ-06X.

Groundwater Summary

In general, VOCs (benzene and chlorobenzene) and pesticides (2,4’-DDT, 4,4’-DDT, 4,4’-DDD)
were detected in the most frequently, at the highest concentrations along the downgradient
portion of the Site. Other VOCs and SVOCs were detected and were above MDEQ Part 201
criteria, however benzene, chlorobenzene, 2,4’-DDT, 4,4’-DDT, and 4,4’-DDD were reported at
significantly higher levels than other organic compounds. Levels of lead and mercury
significantly higher than their GSI criteria and the maximum concentrations were also located in
the NAPL seep area. Levels of ammonia, chloride, sulfate, and TDS were also reported in
excess of MDEQ Part 201 criteria.
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SECTION 4

CONCLUSIONS AND RECOMMENDATIONS

4.1 CONCLUSIONS

The primary objective of the Phase I activities was to locate the slurry wall and characterize the
soil and groundwater chemistry immediately inside and outside of the slurry wall area. The
Phase I activities and results discussed previously provided the data from which these

conclusions were drawn.

Location of Slurry Wall

Indirect geophysical methods failed to locate the slurry wall. However, WESTON was able to
successfully locate the slurry wall using soil borings at 15 of 16 piezometer pair locations
installed around the perimeter of the Site. At each of these 15 piezometer pairs the location of
the wall was determined by completing Geoprobe soil borings in the vicinity of the suspected
wall location. The slurry wall matenals were readily distinguished from the native and fill
materials based on its physical characteristics. WESTON could not locate the slurry wall in the
vicinity of piezometer pair WPZ-04. The groundwater flow map created using shallow
monitoring wells at the Site suggests that groundwater is exiting the containment system in this
area. In addition, this is the same area where Velsicol could not locate the wall during previous
post remedy construction studies. Generally, the slurry wall alignment is parallel to the

riverbank and perimeter fence located along the downgradient portion of the Site.

WESTON completed 14 supplemental soil borings directly through the entire depth of the slurry
wall in the vicinity of the NAPL seep area (Station 67+00). These borings were installed to
evaluate potential defects or breeches in the wall and identify the top of the underlying till.
WESTON observed evidence of potential defects in the wall in nine of the 14 borings installed
with the slurry wall. These defects included: NAPL and black stained layers of sand, gravel or
peat within the slurry wall samples, which are indicative of windows or breaches in the slurry

wall.
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Identification and Characterization of Seeps

WESTON identified and characterized several seeps at the Site. The first seeps were discovered
by EPA and sampled by WESTON in October 2000 near the riverbank during the sediment
removal operations. This area has been designated as the NAPL seep area. These seeps
contained DNAPL discharges in addition to water contaminated with pesticides, VOCs, SVOCs
and metals. The NAPL seeps were observed emanating from a sand channel feature exposed in
the face of the riverbank, this sand channel has apparently been incised into the underlying till
layer. The DNAPL observed at the NAPL seeps was similar to that found near piezometer pairs
WPZ-10 and WPZ-11 which were located near the base of the buried sand channel along the

slurry wall alignment.

Generally, the NAPL seep samples collected by WESTON exhibited the greatest concentrations
of pesticides, VOCs, SVOCs, inorganics and water quality parameters of all of the samples
collected during the Phase I investigation. The maximum chlorobenzene concentration in the
seep samples was nearly 15,000 times greater than the GSI criterion. While the maximum 4,4-
DDT concentration in the seep samples was more than 85,000 times greater than the GSI
criterion. 2,4-DDT (which has no GSI criterion) was reported at concentrations that were even
higher than 4,4-DDT. Based on the data currently available, the migration of COCs to the Pine
River will continue unless the NAPL seep is controlled.

WESTON has identified other areas of potential groundwater seeps along the riverbank and
upwellings within the Pine River using remote T-IR techniques. Two T-IR surveys were
completed, one in January and the other in April 2002. The T-IR images identified two
anomalies that likely represent groundwater seeps that have been designated GS-1 and GS-2.
GS-1 is located near Station 42+00 while GS-1 is located near the former Outfall No. 25 An
anomaly nearly 2000 feet long was noted in the Pine River along much of the downgradient
portion of the Site. This anomaly has been interpreted by WESTON to represent areas of
groundwater upwelling form the river sediments to the surface of the Pine River. All of these
anomalies suggest that groundwater within the containment system is leaking either through or
under the slurry wall. Groundwater samples collected in the vicinity of the seeps (both inside

and outside the wall) and upwellings often contained pesticides, VOCs, SVOCs and inroganics at
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concentrations that exceed GSI criteria and therefore the seeps may also contribute to the off-site

migration of COCs to the Pine River.

An additional anomaly was identified during both T-IR surveys. This seep was confirmed to be
a storm water drain located near the bridge abutment of M-46. Although very low levels of a
few COCs were reported in the water sample collected from SSD-01, this discharge does not

appear to be a source of significant source of contaminant migration from the Site.

Identification of Residual Wastes

WESTON identified the presence of contaminated soil at each of the 7 residual soil borings
installed between the downgradient portion of the wall and the Pine River. Although samples
from these borings appeared to be relatively “clean” in comparison to those found near the
NAPL seep area, laboratory analyses confirmed elevated levels (in excess of GSI or other Part
201 criteria) of pesticides, VOCs, SVOCs and inorganics were present in each of the residual
boring location. Based on the Phase I analytical results it appears that much of the soil and
groundwater located between the slurry wall and the Pine River is contaminated at levels that
exceed Part 201 criteria. It is unclear whether the COCs reported in the residual contamination
borings are the result of past dumping of wastes along the river or direct contact of these soils

with contaminated groundwater or seeps.

Evaluation of Groundwater Flow Conditions

WESTON evaluated shallow groundwater flow conditions by installing 16 piezometer pairs
around the perimeter of the Site. The peizometer pairs were installed with wells located
immediately inside and outside of the slurry wall.  WESTON collected four rounds of
groundwater elevations from each piezometer pair as well as the accessible existing monitoring

wells. WESTON used these data to construct a shallow groundwater flow map for the Site.

In summary, the shallow groundwater flow patterns and head differences across the slurry wall
observed at the Site indicate that the slurry wall component of the containment system is
influencing groundwater flow. However, this influence suggests that flow off-site has been

impeded and does not appear to have been eliminated. The potential for off-site migration of

DET\PROJECTS\20083500.001\Phase1Rpt.doc 4.3 5/28/02



Roy F. Weston, Inc. of Michigan MDEQ - Velsicol Superfund Site, St. Louis, MI

impacted groundwater was confirmed. Moreover, several of the piezometer pair comparisons

suggest that the influence of the slurry wall is negligible to absent.

The presence of a strong outward flow direction and hydraulic gradients along the downgradient
portion of the Site as well as localized outward flow in the northeastern portion of the Site
suggest that potentially contaminated groundwater is flowing into the Pine River and potentially

the residential properties adjacent to the upgradient portion of the Site.

Soil and Groundwater COCs

WESTON evaluated the soil and groundwater chemistry by collecting 9 seep samples, 46 soil
samples and 40 groundwater samples from within and outside of the Site containment system
and submitting these samples for laboratory analysis of: pesticides (Method 8081), PCBs
(Method 8082), VOCs (Method 8260), SVOCs (Method 8270), TAL inorganics and the
following specialty chemicals: PBB; HBB; TRIS, chlordane and 2,4-DDT. The samples were
analyzed by EPA CLP laboratories and Tri-Matrix and MDEQ approved overflow laboratory.

In general, soil contaminants of concern (COC) that exceed GSI or direct contact criteria include:
e Pesticides (DDD, DDE, DDT),
¢ VOCs (1,2-DCB, chlorobenzene, chloroform, ethyl benzene and xylene),
e SVOCs (phenanthene), and
e Inorganics (chromium, cobalt, lead, mercury, selenium and silver).

These organic COCs were detected most frequently and at the highest concentrations in soil
along the downgradient portion of the Site, particularly near the NAPL seep area. The most
significant organic COCs include chloroi)enzene, 2,4’-DDT, 4,4’-DDT, and 4,4’-DDE. The
inorganic COC chromium was reported at levels that may exceed the hexavalent chromium GSI
criterion in soil samples collected around the entire perimeter of the Site. The occurrence of
chromium, cobalt and some of the other metals may not be related to the organic COC

contamination, which appears to be limited to the downgradient portion of the Site.
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In general, groundwater COC that exceed GSI or residential drinking water criteria include:
e Pesticides (4.4-DDD, 4,4-DDE, 4,4-DDT, dieldrin and gamma-BHC),

¢ VOCs (benzene, 1,2-DCB, 1,1,2,2-TCA, chlorobenzene, chloroform, ethyl benzene,
xylene, PCE, TCE, and vinyl chloride),

e SVOCs (1,2,4-TCB, 1,3-DCB, 1,4-DCB, 2-chlorophenol and 2-bis(ethylhexyl)
phthalate), and

e Inorganics (chromium, cobalt, copper, lead, mercury, selenium, silver, thallium and

vanadium).

The most significant groundwater COC exceedance was 5,100 ug/L of 4,4-DDT that is
255,000 times greater than the GSI criterion. VOCs (benzene and chlorobenzene) and pesticides
(2,4-DDT, 4,4°-DDT, 4,4’-DDD) were detected in groundwater the most frequently, at the
highest concentrations along the downgradient portion of the Site near the NAPL seep area.
Levels of lead and mercury in groundwater were significantly higher than their GSI criteria and
the maximum concentrations were also located in the NAPL seep area. Levels of ammonia,

chloride, sulfate, and TDS were also reported in excess of MDEQ Part 201 criteria.

Evaluation of Cap and Slurry Wall Performance

WESTON evaluated the performance of the cap and slurry wall by reviewing historic data and
data collected during the Phase I activities. WESTON has concluded that the cap and slurry wall
components of the Site containment system are not functioning as designed, do not meet the
design specifications and are no longer protective of human health and the environment. This

conclusion is based on the following findings:

e Large portions of the cap, and significant portions of the slurry wall and till samples
failed to meet one or more design criterion, particularly the hydraulic conductivity and

grain size distribution requirements.
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4.2

The cap was not constructed with an adequate frost protection layer and is not graded
properly, the durability testing completed was inadequate and NAPL compatibility

testing was not performed for containment system components.

Borings installed within the slurry wall indicated numerous defects including NAPL

staining layers within the slurry wall, and windows or breeches were likely present

The results of the T-IR surveys and hydraulic heads within downgradient piezometer
pairs confirmed groundwater seeps and upwellings into the river are occurring despite the
existing of the slurry wall. The negligible head differences reported for some piezometer

pairs suggest the slurry wall is not impeding groundwater flow in these areas.

RECOMMENDATIONS

WESTON has prepared a Draft Work Plan for Phase II Investigation activities. The objective of the

Phase II investigation is to address data gaps discovered after completion of the Phase I activities

and ultimately to collect additional information required to support a RI/FS report for OU-1 of the

Site.

WESTON recommends completion of the tasks described below to provide additional information

in specific areas where data are insufficient. Ideally, these activities will provide the data necessary

to develop a comprehensive understanding of the current conditions at the site. A comprehensive

understanding of the current conditions is critical to the completion of a FS that evaluates

appropriate and applicable remedial alternatives for the site.

The Phase II objectives should be achieved by completing the following tasks:

Define the nature and extent of the NAPL source area immediately upgradient of the NAPL

seep area.

Evaluate the effectiveness of the slurry wall by conducting dye studies, soil borings,
continued monitoring of hydraulic heads inside and outside the wall and NAPL
compatibility testing of slurry wall samples.
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e Evaluate the effectiveness of the underlying till by conducting continuous soil borings
through the till and testing till samples for Site COCs, hydraulic conductivity and NAPL
compatibility.

e Evaluate the interaction between the shallow and lower aquifers and the Pine River by
installing additional shallow and deep monitoring wells, and if necessary, intermediate wells
within water bearing zones that may be located within the till, conducting aquifer stress

tests, and gauging of the Pine River.

e Evaluate the nature and extent of Site COCs in the upper and lower aquifers by collecting
and testing additional soil and water samples for pesticides, PCBs, SVOCs, VOCs and
inorganics. Include testing for hexavalent chromium, dioxin, and poly brominated diphenyl

ether (PBDE).

WESTON will submit a Final Phase I1 Work Plan that incorporates the comment provided by
MDEQ and EPA during our Phase II kickoff meeting held at the Site on 16 May 2002.
WESTON will submit an Amended Quality Assurance Project Plan (QAPP) that addresses the
Phase IT SOW particularly the procedures to be employed while drilling through the till.

WESTON will incorporate the Phase I and Phase II findings into the RI/FS report.
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Monitoring Well and Piezometer Construction Summary

Table 1

Velsicol Superfund Site
St. Louis, Michigan

Ground Top of Casing { Total Depth Screen Depthto Top of | Depth to Bottom Top of Screen | Bottom of Screen
Well Northing Easting Elevation (ft) Elevation (ft) | from TOC (f) [ Length (ft) Screen (ft bgs) of Screen (ft bgs)* | Elevation (ft) Elevation (ft)
WPZ-01X 696872.68 13057615.19 7283 731.44 13.94 5 6.0 11.0 722.50 717.50
WPZ-011 696887.05 13057614.3 730.0 732.84 13.92 S 6.5 11.5 723.92 718.92
WPZ-02X 696856.822 13057220.3 727.9 731.54 14.02 S 7.0 12.0 722.52 717.52
WPZ-021 696855.52 1305720281 730.2 733.23 16.57 5 9.0 14.0 721.66 716.66
WPZ-03X 695452.43 13056952.67 734.5 737.22 14.76 5 7.0 12.0 727.46 722.46
WPZ-031 695468.86 13056952.03 735.0 738.09 1441 5 7.0 12.0 728.68 723.68
WPZ-04X 695552.94 13056394.48 728.1 731.30 18.38 S 10.5 15.5 717.92 712.92
WPZ-041 695565.41 13056408.04 728.6 731.85 17.94 5 10.0 15.0 71891 713.91
WPZ-05X 696142.64 13056052.06 7274 729.89 20.39 10 8.0 18.0 719.50 709.50
WPZ-051 696142.19 13056060.41 729.0 731.38 20.58 10 8.5 18.5 720.80 710.80
WPZ-06X 696765.78 13056344.94 7279 731.05 21.60 S 15.0 20.0 714.45 709.45
WPZ-061 696759.29 13056353.6 728.3 731.43 22.98 5 15.0 20.0 713.45 708.45
WPZ07X 697224.36 13056606.26 728.1 730.60 21.55 5 15.0 20.0 714.05 709.05
WPZ-071 697223.99 13056612.83 728.5 730.91 18.88 S 12.0 17.0 717.03 712.03
WPZ-08X 697471.98 13057362.09 7278 731.10 19.71 5 120 17.0 716.39 711.39
WPZ-081 697463.53 13057362.7 728.5 731.48 19.66 5 12.0 17.0 716.82 711.82
WPZ-09X 697584.53 13057626.24 7278 730.16 24.70 5 17.5 225 710.46 705.46
WPZ-091 697574.64 13057622.51 728.8 731.21 27.40 5 17.5 22.5 708.81 703.81
WPZ-10X 697465.9 13057786.7 727.6 730.71 28.09 5 200 25.0 707.62 702.62
WPZ-101 697462.06 13057777.71 728.9 732.02 27.43 S 20.5 25.5 709.59 704.59
WPZ-11X 697434.95 13057808.78 7275 730.77 28.06" 5 25.0 300 702.53 697.53
WPZ-111 697425.81 13057797.64 728.4 731.38 3349 5 260 31.0 702.89 697.89
WPZ-12X 697076.47 13058064.09 7244 727.00 12.63 5 5.5 10.5 719.37 714.37
WPZ-121 697070.78 13058059.39 725.5 727.93 15.90 5 9.0 14.0 717.03 712.03
WPZ-13X 696437.96 13057217.75 7272 729.61 8.48 5 2.0 7.0 726.13 721.13
WPZ-131 696437.05 13057204.45 728.4 730.76 922 5 2.0 7.0 726.54 721.54
WPZ-14X 697395.35 13057046.13 727.4 729.88 21.44 5 14.5 19.5 713.44 708.44
WPZ-141 697374.25 13057052.01 7284 730.82 24.15 5 17.0 220 711.67 706.67
WPZ-15X 696922.89 13056531.52 728.1 731.09 18.96 5 1.5 16.5 717.13 712.13
WPZ-151 696918.69 13056538.61 7289 731.37 19.34 5 12.0 17.0 717.03 712.03
WPZ-16X 695816.99 13056192.62 727.6 730.58 14.69 5 8.5 13.5 720.89 715.89
WPZ-161 695822.89 13056202.44 729.6 732.09 14.67 5 7.5 12.5 72242 717.42

Notes:

Northing and Easting coordinates are Michigan State Plane NADS3, international feet
Elevation datum is NAVDSS

Surveyed November 2001 and February 2002
N4’ wells not measured-pink dye visible in wells

MDEQ and WESTON

I\OMI\Shared\Velsicoi-PineRiver\Tables\MW and PZ Construction Summary.xls

W depth taken with interface probe on March 19, 2002

#' measured depth, well originally set at 30 ft

*  depths obtained from original well logs (installed by WESTON and others)

M-46 and Mill St. Bridge locations are benchmarks only, not wells
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Monitoring Well and Piezometer Construction Summary

Table 1

Velsicol Superfund Site
St. Louis, Michigan
Ground Top of Casing | Total Depth Screen Depth to Top of | Depth to Bottom Top of Screen Bottom of Screen
Well Northing Easting Elevation (ft) Elevation (ft) | from TOC (f)} Length (f) Screen (ft bgs) of Screen (ft bgs)* | Elevation (ft) Elevation (ft)
CW6-EP 696875.9 13057652.86 728.6 731.44 22.14 15 5 20 724.30 709.30
CW6-IP 696886.86 13057651.6 729.7 732.43 21.11 15 5 20 726.32 711.32
CWI19-EP 696115.63 13057058.93 731.1 733.96 16.71 8 5 13 72525 717.25
CW19-IP 696116 13057048.9 732.2 735.13 16.65 8 5 13 726.48 718.48
CW31-EP 695454.72 13056630.37 731.1 733.77 NA’ 10 8.5 18.5 722.61 712.61
CW3l1-IP 695469.26 13056627.87 731.9 734.69 NAZ? 9 6 15 725.89 716.89
CW51-EP 696739.47 13056331.42 728.5 731.30 18.54 10 6.5 16.5 722.76 712.76
CW51-IP 696736.19 13056340.01 728.5 730.79 19.40 10 7 17 721.39 711.39
CW60-EP 697387.31 13057005.67 726.2 728.89 20.99 10 9 19 717.90 707.90
CW60-IP 697361.6 13057019.4 727.5 729.75 15.76 10 4 14 723.99 713.99
GMW-1A 695507.13 13056567.57 731.5 73447 17.12 10 37 13.7 727.77 717.77
GMW-1B 695586.64 13056562.56 735.2 738.17 18.27 13.9 39 17.8 7313 717.35
GMW-1C 695512.93 13056539.27 7314 73345 16.38 6.5 7.3 13.8 724.1 717.62
GMW-1D 695463.4 13056580.96 731.1 733.45 818° 10 68 78 661.65 651.65
GMW-2 695882.67 13056904.45 738.6 741.74 23.65 - - - - 718.09
GMW-3 695886.83 13056605.67 746.0 749.53 30.79 - - - - 718.74
GMW4A 696031.13 13056128.29 7322 735.16 17.58 11.1 38 149 728.4 717.34
GMW-5A 696447.99 13056856.04 735.5 737.99 20.22 14 39 17.9 731.6 717.60
GMW-6 696534.95 13056560.59 7304 73423 15.38 - - - - 718.85
GMW.-7 696445.86 13056217.05 729.8 733.52 16.57 - - - - 716.95
GMW-7D 696084.52 13056064.94 728.3 731.13 100.2** 10 95 105 640.93 630.93
GMW-8 696940.43 13056608.85 729.8 733.87 16.28 - - - - 717.59
GMW-9 696925.8 13056932.24 730.4 734.05 15.38 - - - - 718.67
GMW-10 697314.36 13057028.73 730.1 732.85 15.41 . - - - 717.44
GMW-10D 697379.1 13056993.5 726.1 728.50 82.51 10 69 79 655.99 645.99
GMW-11 697002.26 13057217.39 731.6 73398 14.05 - - - - 719.93
GMW-12A 697412.21 13057357.74 728.7 731.01 13.75 7.1 38 10.9 7249 717.80
GMW-13 697510.05 13057694.03 731.6 733.86 16.18 - - - - 717.68
GMW-14 697167.16 13057587.78 731.8 735.46 18.33 - - - - 717.13
GMW-14D 696874.39 13057665.92 7283 730.65 79.51 10 70 80 661.14 651.14
GMW-15D 696153.95 13057059.11 7314 734.13 73.20 10 60 70 670.93 660.93
GMW-16S 697981.59 13057870.66 727.2 730.61 27.99 10 16 26 712.62 702.62
GMW-16D 697979.17 13057879.45 727.1 730.03 91.22 10 79 89 648.81 638.81
River M46 Bridge }695401 13056373 - 725.20 - - - - - -
River Mill St Bridge [697466 13059010 - 728.37 - - - - - -

Notes:
Northing and Easting coordinates are Michigan State Plane NADS3, international feet
Elevation datum is NAVD8S
Surveyed November 200! and February 2002
NA? wells not measured-pink dye visible in wells

MDEQ and WESTON

IAOMN\Shared\Velsicol-PineRiver\Tables\MW and PZ Construction Summary.xls

#7 depth taken with interface probe on March 19, 2002

#° measured depth, well originally set ar 105 fi

* depths obtained from original well logs (installed by WESTON and others)

M-46 and Mill St. Bridge locations are benchmarks only, not wells
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Groundwater Elevation Summary

Table 3
Phase 1

Velsicol Superfund Site
St. Louis, Michigan

March 1, 2002 March 6, 2002 March 13, 2002 March 19, 2002
Top of Casing § Depth to Water Water Head Depth to Water Water Head Depth to Water Water Head Depth to Water Water Head
Well Elevation (ff) § from TOC (ft) |Elevation (ft)| Difference (ft) from TOC (ft) | Elevation (ft) [ Difference (ft) from TOC (ft) | Elevation (ft) | Difference (f) from TOC (ft) | Elevation (ft) | Difference ()

WPZ-01X 731.44 10.23 721.21 10.31 721.13 9.59 721.85 10.07 721.37
WPZ-011 732.84 11.19 721.65 0.44 11.09 721.75 0.62 10.85 721.99 0.14 10.88 721.96 0.59
WPZ-02X 731.54 8.97 722.57 9.06 722.48 8.51 723.03 8.98 722.56
WPZ-021 733.23 11.70 721.53 -1.04 11.61 721.62 -0.86 11.46 721.77 -1.26 11.49 721.74 -0.82
WPZ-03X 737.22 9.26 727.96 9.07 728.15 8.05 729.17 9.39 727.83
WPZ-031 738.09 12.34 725.75 -2.21 12.21 725.88 -2.27 11.92 726.17 -3.00 12.02 726.07 -1.76
WPZ-04X 731.3 12.86 718.44 13.16 718.14 12.58 718.72 12.82 718.48
WPZ-04] 731.85 13.29 718.56 0.12 13.43 718.42 0.28 12.68 719.17 0.45 13.18 718.67 0.19
WPZ-05X 729.89 9.65 720.24 9.50 72039 8.81 721.08 9.76 720.13
WPZ-051 731.38 9.35 722.03 1.79 9.21 722.17 1.78 9.01 722.37 1.29 9.06 722.32 2.19
WPZ-06X 731.05 1221 718.84 12.51 718.54 12.25 718.80 12.19 718.86
WPZ-061 731.43 10.02 721.41 2.57 10.03 721.40 2.86 9.86 721.57 2.77 9.87 721.56 2.70
WPZ-07X 730.6 12.05 718.55 12.34 718.26 12.40 718.20 12.05 718.55
WPZ-071 730.91 9.52 721.39 2.84 9.33 721.58 3.32 9.03 721.88 3.68 9.15 721.76 3.21
WPZ-08X 731.1 11.65 719.45 11.75 719.35 11.34 719.76 11.62 719.48
WPZ-081 731.48 10.15 721.33 1.88 10.00 721.48 2.13 9.80 721.68 1.92 9.85 721.63 2.15
WPZ-09X 730.16 11.34 718.82 11.39 718.77 10.41 719.75 10.99 719.17
WPZ-091 731.21 9.75 721.46 2.64 9.68 721.53 2.76 9.51 721.70 1.95 9.53 721.68 2.51
WPZ-10X 730.71 12.34 718.37 12.61 718.10 11.84 718.87 12.11 718.60
WPZ-101 732.02 12.14 719.88 1.5] 12.22 719.80 1.70 11.77 720.25 1.38 11.90 720.12 1.52
WPZ-11X 730.77 12.25 718.52 12.47 718.30 11.76 719.01 12.01 718.76
WPZ-111 731.38 12.61 718.77 0.25 12.81 718.57 0.27 12.12 719.26 0.25 12.32 719.06 0.30
WPZ-12X 727 8.34 718.66 8.57 718.43 7.85 719.15 8.18 718.82
WPZ-121 727.93 6.21 721.72 3.06 6.14 721.79 3.36 6.01 721.92 2.77 5.95 721.98 3.16
WPZ-13X 729.61 4.76 724.85 4.63 724.98 3.81 725.80 5.06 724.55
WPZ-131 730.76 8.52 722.24 -2.61 8.37 722.39 -2.59 8.04 722.72 -3.08 8.28 722.48 -2.07
WPZ-14X 729.88 10.52 719.36 10.72 719.16 10.61 719.27 10.47 719.41
WPZ-141 730.82 10.36 720.46 .10 10.37 720.45 1.29 10.18 720.64 1.37 10.13 720.69 1.28
WPZ-15X 731.09 12.55 718.54 12.88 718.21 12.35 718.74 12.52 718.57
WPZ-151 731.37 9.58 721.79 3.25 9.48 721.89 3.68 9.29 722.08 3.34 9.34 722.03 3.46
WPZ-16X 730.58 10.75 719.83 11.33 719.25 10.67 719.91 11.03 719.55
WPZ-161 732.09 9.40 722.69 2.86 9.66 722.43 3.18 9.63 722.46 2.55 9.56 722.53 2.98

Notes:

Northing and Easting coordinates are Michigan Stare Plane NADS3, international feet
Elevation datum is NAVDSS8
NA ' wells not measured during March 1, 2002 event
NA '’ wells not measured-pink dye visable in wells
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Table 2

Phase I
Soil Boring Summary
Velsicol Superfund Site
St. Louis, Michigan
Boring Northing Easting | Ground Elevation (ft); Total Depth (ft)
Residual Contamination] WSB02-01 697364.35 13056936.15 726.27 25
Soil Borings WSB02-02 697373.50 13056932.81 725.28 15
WSB02-03 697276.13 13056603.23 727.31 I5
WSB02-04 696858.70 13056466.43 726.35 10
WSB02-05 696849.98 13056427.17 721.64 10
WSB02-06 696144.50 13056051.86 727.22 20
WSB02-07 695494.65 13056481.34 727.86 20
Slurry Wall Seil WPZ-01S 696879.97 13057614.19 729.00 10
Borings WPZ-02S 696856.10 13057210.97 729.29 5
WPZ-03S 695462.34 13056951.39 734.92 10
WPZ-04S 695556.82 13056399.60 728.51 10
WPZ-05S 696144.54 13056055.46 728.33 5
WPZ-06S 696763.03 13056348.85 728.14 15
WPZ-07S 697225.27 13056607.97 728.21 10
WPZ-08S 697468.35 13057363.10 728.06 15
WPZ-09S 697580.33 13057623.05 728.44 15
WPZ-10S 697465.18 13057782.52 728.73 30
WPZ-11S8 697433.16 13057805.26 728.22 35
WPZ-12S 697075.15 13058061.27 724.94 10
WPZ-13S 696437.51 13057210.64 727.87 10
WPZ-14S 697391.30 13057045.67 727.64 10
WPZ-158 696922.18 13056535.12 728.80 15
WPZ-16S 695818.75 13056197.70 728.82 15
WSW-01 697449.31 13057792.99 728.63 33
WSW-02 697418.86 13057814.86 728.70 35
WSW-03 697406.80 13057823.12 728.91 30
WSW-04 697395.03 13057832.00 728.91 33
WSW-05 697382.98 13057840.58 728.68 30
WSW-06 697370.53 13057847.52 728.64 30
WSW-07 697357.54 13057855.45 728.54 30
WSW-08 697341.82 13057860.95 729.36 30
WSW-09 697328.01 13057865.35 729.52 30
WSW-10 697423.73 13057811.00 728.74 35
WSW-11 NA NA NA 35
WSW-12P* 695543.29 13056399.55 727.11 10
WSW-13 NA NA NA 35
WSW-14 697469.09 13057364.38 728.13 23
Notes:
Northing and Easting coordinates are Michigan State Plane NAD83, international feet
Elevation datum is NAVD88
Surveyed February 2002

NA - WSW-11 and WSW-13 are located within one foot of WPZ-11§
Survey point WSW-12P is boring WSW-12Q
* Sturry wall was not found at this location
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Groundwater Elevation Summary
Velsicol Superfund Site

Table 3
Phase I

St. Louis, Michigan

March 1, 2002 March 6, 2002 March 13, 2002 March 19, 2002
Top of Casing | Depth to Water Water Head Depth to Water Water Head Depth to Water Water Head Depth to Water Water Head
Well Elevation (ft) § from TOC (ft) |Elevation (ft){ Difference (ft) from TOC (ft) | Elevation (ft) | Difference (ft) from TOC (ft) [ Elevation (ft){ Difference (ft) from TOC (ft) | Elevation (f) | Difference (ft)
CW6-EP 731.44 10.39 721.05 NA? NA? NA® Na? Na’ NA®
CW6-IP 732.43 10.77 721.66 0.61 NA? NA® - NA’ NAZ - NA’ Na’ -
CW19-EP 733.96 10.95 723.01 NA? NA? Na? NA® NA? NA?
CWI19-IP 735.13 13.57 721.56 -145 NA’ NA’ - NA’ Na? - NA® NA? -
CW31-EP 733.77 NA? NA? Na? NA? NA’ NA? Na’ NA?
CW3I1-IP 734.69 NA? NA® - NA? NA’ - NA’ NA? - NA? NA? -
CWS1-EP 7313 12.81 718.49 NA? Na? NA® Na? NA? NA?
CWS51-IP 730.79 9.12 721.67 3.18 NA? NA? - NA? NA? - NA® Na? .
CW60-EP 728.89 9.96 718.93 NA? NA? NA? NA? NA® NA?
CW60-IP 729.75 8.01 721.74 2.81 NA? NA? - NA® NA? - NA? Na’ -
GMW-1A 734.47 11.09 723.38 - 10.86 723.61 - 10.57 723.90 - 10.70 723.77 -
GMW-1B 738.17 16.90 721.27 . 16.80 72137 - 16.71 721.46 - 16.66 721.51 -
GMW-IC 733.45 12.6 720.84 . 12.48 720.97 - 12.20 721.25 - 12.40 721.05 -
GMW-1D 733.45 LOCKED NA - LOCKED NA - LOCKED NA - 3572 697.73 -
GMW-2 741.74 20.09 721.65 - 20.02 721.72 - 19.82 721.92 - 19.78 721.96 -
GMW-3 749.53 NA' NA' - 27.49 722.04 - 27.29 722.24 - 27.32 722.21 -
GMW-4A 735.16 12.97 722.19 - 12.86 722.30 - 12.68 722.48 12.73 722.43 -
GMW-5SA 737.99 16.58 721.41 - 16.38 721.61 . 14.82 723.17 15.45 722.54 -
GMW-6 734.23 NA' Na! 12.16 722.07 - 12.07 722.16 12.02 72221 -
GMW-7 733.52 11.51 722.01 - 11.42 722.10 - 11.26 722.26 - 11.22 722.30 -
GMW-7D 731.13 LOCKED NA - LOCKED NA - LOCKED NA - 28.35 702.78
GMW-38 733.87 12.17 721.70 - 12.06 721.81 11.88 721.99 - 11.90 721.97 -
GMW-9 734.05 12.43 721.62 . 12.30 721.75 - 12.09 721.96 - 12.17 721.88
GMW-10 732.85 11.06 721.79 . 10.96 721.89 - 10.76 722.09 - 10.79 722.06 -
GMW-10D 728.5 27.38 701.12 . 27.45 701.05 - 27.36 701.14 - 27.02 701.48 -
GMW-11 733.98 1234 721.64 - 12.23 721.75 12.08 721.90 - 12.08 721.90 -
GMW-12A 731.01 923 721.78 . 9.12 721.89 . 8.93 722.08 - 8.94 722.07 -
GMW-13 733.86 12.19 721.67 . 12.14 72172 11.99 721.87 - 11.95 72191 -
GMW-14 735.46 13.77 721.69 . 13.70 721.76 - 13.58 721.88 13.49 12197 -
GMW-14D 730.65 25.45 705.20 - 25.24 705.41 - 25.03 705.62 - 24.84 705.81 -
GMW-15D 734.13 39.94 694.19 - 39.25 694.88 . 36.83 697.30 - 38.39 695.74 -
GMW-16S 730.61 LOCKED NA . 11.10 719.51 . 10.00 720.61 - 10.34 720.27 -
GMW-16D 730.03 LOCKED NA - 28.75 701.28 - 28.56 701.47 - 28.00 702.03 -
River M-46 Bridge 725.2 6.66 718.54 . 7.04 718.16 . 6.68 718.52 - 6.52 718.68 -
River Mill St Bridge 728.37 9.94 718.43 - 10.94 717.43 - 10.20 718.17 - 9.92 718.45

Notes:

Northing and Easting coordinates are Michigan State Plane NADS3, international feet
Elevation datum is NAVD88
NA ' wells not measured during March |, 2002 event
NA? wells not measured-pink dye visable in wells
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Table 4

Phase I
Summary of VAS Field Measurements
Velsicol Superfund Site
St. Louis, Michigan
Vertical Aquifer Sampie Location Interval (ft. bgs) pH Conductivity (uS) Dissolved Oxygen (%) ORP (mV) Temperature (Celsius)
WPZ-1X initial 8-10 6.08 48 324 231.6 7.65
WPZ-1X final 8-10 6.58 531 237 202.1 7.85
WPZ-1X initial 9-11 6.94 662 225 -179 8.09
WPZ-1X final 9-11 6.80 670 13.1 -33.6 8.33
WEPZ-11 initial 9-11 6.15 1211 622 2120 5.59
WPZ-11 final 9-11 6.47 1203 13.5 120.1 6.86
WPZ-2X initial 9.5-12 6.32 927 55.4 5.5 6.76
WPZ-2X final 9.5-12 6.23 896 15.6 -7.0 7.49
WPZ-4X 10-14 7.44 4408 115.3 -16.2 7.27
WPZ-6X initial 10-14 7.60 2836 75.4 -36.1 7.75
WPZ-6X final 10-14 7.88 3149 5.1 -341.2 8.75
WPZ-6X initial 18-20 7.55 5613 69.6 -198.1 10.36
WPZ-6X final 18-20 172 5673 59 -278.2 11.01
WPZ-6I initial 10-14 7.62 2976 47.6 -146.1 9.60
WPZ-6I final 10-14 7.54 3197 3.3 -217.1 9.01
WPZ-6] initial 18-20 7.18 6493 56.5 -119.2 841
WPZ-6I final 18-20 6.86 6320 34 -180.4 10.43
WPZ-7X initial 16-20 8.84 8.07 34.6 -180.0 8.84
WPZ-7X final 16-20 8.16 8.43 66.9 770 8.16
WPZ-8X initial 10-12 7.66 3359 66.5 -132.4 4.94
WPZ-8X final 10-12 7.09 3429 93.9 -101.1 6.39
WPZ-8X initial 13-17 7.08 2935 56.6 -89.4 7.58
WPZ-8X final 13-17 6.89 3060 45 -115.7 8.98
WPZ-9X initial 9-13 7.70 4149 16.5 -64.0 5.88
WPZ-9X final 9-13 739 4339 6.1 -133.0 7.68
WPZ-9X initial 20.5-22.5 6.50 16689 10.8 -39.2 9.38
WPZ-9X final 20.5-22.5 6.57 16941 2.6 -58.0 10.69
WPZ-91 initial 10-14 6.81 7391 40.8 91.0 717
WPZ-91 final 10-14 6.98 7312 20.7 -130.0 7.11
WPZ-91 initial 20.5-22.5 7.10 11062 44.7 -104.0 6.92
WPZ-9I final 20.5-22.5 6.81 13685 4.5 -160.0 8.65
WPZ-10X initial 9.5-13 713 2225 11.8 729 7.02
WPZ-10X final 9.5-13 6.57 2002 4.0 -11.5 7.13
WPZ-10X initial 18-20 720 7359 242 -102.1 7.36
WPZ-10X final 18-20 6.12 5637 8.1 -34.5 10.16

*Notes:

-Instument used: YSI 650 Multiparameter Display System and 6600 Sonde probe
-no water sample collected from WPZ-3X, WPZ-31, and WPZ-13X

-no parameters were taken for WPZ-05X, WPZ-16X, W5B02-01, and WSB(2-02.

-river temperature on 2/20/02 near WPZ-16 was 3.8, 3.6, 3.7, 3.8, and 4.2 (near run-off seep) degrees Celsius
-WPZ-4X went dry and then recharged to allow for water sample
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Table 4

Phasel
Summary of VAS Field Measurements
Velsicol Superfund Site
St. Louis, Michigan
Vertical Aquifer Sample Location Interval (ft. bgs) pH Conductivity (uS) Dissolved Oxygen (%) ORP (mV) Temperature (Celsius)
WPZ-10X initial 23-25 6.21 19128 19.8 -65.4 10.19
WPZ-10X final 23-25 6.04 19070 7.3 -64.2 10.88
WPZ-10l initial 9.5-13 7.12 2742 47 -87.6 6.06
WPZ-101I final 9.5-13 6.69 2841 6.5 -84.4 7.88
WPZ-101 initial 23.5-25.5 6.52 4041 317 -73.6 9.51
WPZ-101 final 23.5-25.5 6.55 4080 6.6 -92.1 11.10
WPZ-11X initial 10-13 6.64 3307 20.8 19.3 5.46
WPZ-11X final 10-13 6.07 2500 2.7 2.5 7.21
WPZ-11X initial 23-25 6.02 7190 13.5 -36.8 8.70
WPZ-11X final 23-25 5.99 6825 2.4 -69.7 10.65
WPZ-11X initial 25-30 6.22 5092 6.8 -48.0 10.36
WPZ-11X final 25-30 5.92 4968 -3.3 =727 11.18
WPZ-111 initial 28-30 6.78 4634 25.5 -128.7 8.90
WPZ-11I final 28-30 6.17 4830 -1.3 -111.5 11.74
WPZ-12X initial 6.5-8.5 6.87 1969 253 8.2 6.39
WPZ-12X final 6.5-8.5 6.79 2039 413 19.8 6.55
WPZ-12X initial 8.5-10.5 6.99 2277 14.6 -128.0 7.1
WPZ-12X final 8.5-10.5 6.61 2326 4.2 -148.0 6.64
WPZ-14X initial 10-14 8.04 3684 3.6 -204.0 8.44
WPZ-14X final 10-14 7.85 3594 3.9 -119.0 7.94
WPZ-14X initial 17.5-19.5 7.13 4223 5.6 -101.0 10.40
WPZ-14X final 17.5-19.5 7.01 4222 1.6 -112.0 10.51
WPZ-141 initial 19-22 7.07 7140 25 -128.0 9.21
WPZ-14I final 19-22 6.83 8057 2.1 -112.0 10.17
WPZ-15X initial 14-16 7.00 3752 1.6 -182.0 8.97
WPZ-15X final 14-16 6.84 3917 3.1 -206.0 9.22
WSB02-03 initial 11-15 8.80 1257 108.8 16.1 6.20
WSB02-03 final 11-15 8.84 1333 109.0 -11.0 6.50
WSB02-04 initial 7-11 9.36 1232 47.9 235.5 6.88
WSB02-04 final 7-11 9.81 1201 20.2 236.7 7.14
WSBO02-05 initial 4.5-6.5 13.49 747 51.9 227.0 4.02
WSB02-05 final 4.5-6.5 14.14 753 294 226.0 4.44
WSB02-06 initial 10-15 6.62 5796 16.2 -369.0 7.20
WSB02-06 final 10-15 6.46 6148 34.6 -202.0 7.98
WSB02-07 initial 11-15 7.20 9321 80.7 -55.0 8.68
‘WSB02-07 final 13-17 6.80 11170 32.5 -156.0 9.29

*Notes:

-Instument used: YSI 650 Multiparameter Display System and 6600 Sonde probe
-no water sample collected from WPZ-3X, WPZ-31, and WPZ-13X
-WPZ-4X went dry and then recharged to allow for water sample
-no parameters were taken for WPZ-05X, WPZ-16X, WSB02-01, and W5B02-02.

-river temperature on 2/20/02 near WPZ-16 was 3.8, 3.6, 3.7, 3.8, and 4.2 (near run-off seep) degrees Celsius
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Table 5
Phase 1
Summary of VOC Field Measurements
Velsicol Superfund Site

, ) St. Louis, Michigan
Location Date Depth (ft bgs) | VOC Reading (ppm)
WPZ-04X 2/6/02 13 0.5
WPZ-07X 2/8/02 17 16.0
WPZ-091 2/12/02 11 5.7
WPZ-091 2/12/02 12 43
WPZ-091 2/12/02 17 1.7
WPZ-091 2/12/02 18 0.7
WPZ-09X 2/11/02 16 1.1
WPZ-09X 2/11/02 17 2.7
WPZ-09X 2/11/02 18 5.3
WPZ-09X 2/11/02 19 0.6
WPZ-10X 2/12/02 25 0.5
WPZ-11X 2/14/02 23 10.4
WPZ-11X 2/14/02 29 1.7
WPZ-14X 2/15/02 12 0.1
WPZ-14X 2/15/02 13 0.1
WPZ-16X 2/20/02 8 6.2
WPZ-16X 2/20/02 9 43.8
WPZ-16X 2/20/02 12 1.5
i WPZ-16X 2120/02 13 1.5

WPZ-16X 2/20/02 14 1.6
WPZ-118 2/13/02 29 7.7
WSW-03 2/18/02 30 2.0
WSW-04 2/19/02 20 1.7
WSW-04 2/19/02 25 18
WSW-04 2/19/02 26.5 1.7
WSW-04 2/19/02 30 115
WSW-04 2/19/02 3t 0.5
WSW-04 2/19/02 325 12.6
WSW-05 2/19/02 25 16.7
WSW-05 2/19/02 27.5 187.0
WSW-05 2/19/02 17.2 29.0
WSW-06 2/19/02 29 17.5
WSW-06 2/19/02 30 17.6

Notes:

Instument used: MultiRAE PLUS Multi-Gas Monitor with PID

No measur collected b 2/20/02 and 2/22/02 due to heavy

rain (WSW-09, WSW-10, WSW-11, WSW-13}
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Table 10
Phase I
Summary of Groundwater Samples Collected

Velsicol Superfund Site

St. Louis, Michigan

# LOCATION DEPTH (FT) DATE TIME CLP-ID | CASE #
1 WPZ-011 9-11 2/4/02 11:25 EQOSB2 30187
2 WPZ-01X 8-10 1/30/02 12:20 EOSA7 30176
3 WPZ-01X 9-11 1/30/02 14:45 EOSAS8 30176
4 WPZ-02X 9-12 2/4/02 15:40 EOSC4 30187
5 WPZ-04X 10-14 2/6/02 14:20 EOSES 30187
6 WPZ-061 10-14 2/2/02 16:15 EOSF3 30187
7 WPZ-061 18-20 2/8/02 10:00 EOSF4 30187
8 WPZ-06X 10-14 2/7/02 10:40 EOSES 30187
9 WPZ-06X 18-20 2/7/02 14:20 EOSFO 30187
10 WPZ-07X 16-20 2/11/02 11:30 EOSG1 30210
11 WPZ-08X 10-12 2/11/02 12:00 EOSG3 30210
12 WPZ-08X 14-17 2/11/02 15:10 EOSG4 30210
13 WPZ-091 10-14 2/12/02 15:10 EOSH4 30210
14 WPZ-091 20-22 2/13/02 9:00 EOSH6 30210
15 WPZ-09X 20.5-22.5 2/12/02 11:50 EOSH2 30210
16 WPZ-09X 9-13 2/12/02 9:30 EOSG7 30210
17 WPZ-101 23-25 2/13/02 11:10 EOSH9 30210
18 WPZ-101 9-13 2/13/02 10:10 EOSH7 30210
19 WPZ-10X 16.5-20 2/12/02 12:45 EOSH3 30210
20 WPZ-10X 23-25 2/12/02 15:30 EOSHS5 30210
21 WPZ-10X 9-13 2/12/02 10:55 EOSHI1 30210
22 WPZ-111 28-30 2/20/02 15:50 EOSL9 30229
23 WPZ-11X 10-13 2/14/02 10:15 EOSJ6 30210
24 WPZ-11X 23-25 2/14/02 12:10 EOSK2 30210
25 WPZ-11X 25-30 2/15/02 9:20 EOSKS 30210
26 WPZ-12X 6-8 2/13/02 15:15 EOSJ1 30210
27 WPZ-12X 8-10 2/14/02 8:15 EOSJ2 30210
28 WPZ-141 19-22 2/19/02 9:00 EOSL2 30229
29 WPZ-14X 10-14 2/18/02 11:30 EOSKS8 30229
30 WPZ-14X 17.5-19.5 2/18/02 14:45 EOSLO 30229
31 WPZ-15X 14-16 2/20/02 8:50 EOSL6 30229
32 WPZ-16X 10-13 2/20/02 16:00 EOSMO 30229
33 WSB-02 12-15 1/30/02 15:35 EOSB2 30187
34 WSB-03 12-15 2/4/02 13:30 EOSCI1 30187
35 WSB-04 7-11 2/5/02 9:15 EOSCS5 30187
36 WSB-05 4-11 2/5/02 11:30 EOSDO 30187
37 WSB-06 10-15 2/5/02 16:05 EOSD35 30187
38 WSB-07 13-17 2/6/02 14:00 EOSE4 30187
39 SSD-01 - 2/6/02 14:00 EOSE3 30187
40 SSD-01 - 2/6/02 14:00 EOSE3 30187
MDEQ and WESTON Page 1 of |




Table ¢
Phase |
Seep Sample Analyticat Data Summary
Velsicol Superfund Site
St. Louts, Michigan

Surface Water Moast Stringent
Sample ID f.'roundwnler llllcl"l'tt » Part Sample 001 Sample 002 Snm!)le 001 Snm!;le 002 s"n!)le 003 Slm!)le 00s S-m?lf a06 Snm?lf 0a7 Slmpl't 008
(Units) Surface W.uer_ Pra!rclfnn Most Stringent | 201Industrial & Water Water Soil Soll Soll Seil Seil Seil Sail
Date & Tome Collected | 1Merface Criterial  Criteria Part 201 Criteria|  Commercial (ug/L) (ug/L) (mg/kg) (me/kg) (mg/kg) (me/kg) (mg/kg) (mg/kg) (mg/kg)
(Groundwater) |  (Industrial) | (Groundwater) | Criteria (Soily [ 10/26/01 12:30 | 10r26/01 13215 | 102600 12:30 | 10126/01 13:15 | 10/26/01 14:05 | 1076/01 13:50 | 10/26/01 14:00 | 10/26/01 13:30 | 10/26/01 13:45
(ug/l.) (Soil) (mg/kg) {ug/L) (mg/kg)
PESTICIDES
4,4-DDD NA NLL| 91! 540 460) 420 2300 300) 2900 3100 240 2.5 120
4.4 DDE NA NI a3 2607 210 00 1200 190) T ie00 1300 160 17 119)
4,4-DDT 0.02 {M} NLL, 0.02 (M)} 4607 1304 1700 8200 830) 14000| 12000 1100 68 140,
2,4 DDT NA| NA NA NA 2400 7600 16000 1100) 15000 21000 00 8.4 96
VOC's (8260) |
Benzene 200 {X} (X} 50 (A} 01 2100} . T 10a] <74 RN | <120 <1 12 <0 28) <13]
[Chlorobenzene 47 094 47’ 0.04 7 930008 . aswo0] 5900] - - 1900] . 14000] 1600] 1500]" T - 2600
1,2 - Dichlorobenzene 10 0.36) lg’ 036" <1000 500] <15 35 <240] =23 05 <30)
14-D 13 0.29) 13° 029" <1000 <500} <130) -3¢, 0] 49| [ oszf 7 39)
P 13 0.87 13 Y 087" 85000) 39009 370 91 500] <59 <58] <14 «74
1,1.1.2-Tetrachloroethane NA NA| 77! 152 1400 1200 <150 36| <240 23 =23 <0 56) <30}
1,1,2,2 - Tetrachlorocthanc 78X} 16 (X} 85" 0177 <1000 <500) <150 - 30| <240 <23 23 12 50|
Tetrachlorocthene 45{X} 09 (X 5.0 {A)" 0.10°" 1000) 500 74| 18] 120 -1 <12 2§ <15
Trchloroethene 200(X} 4 (X} S0{ay’ 0107 21000) <500 74 <18 120 <12 <12 0.44 <15
SVOC's (8270)
Phenol 210f 42) 210”) 42" i4 <5.0) <17] <633 <17 0.8 <083 0.3 <0.83)
1,24 - Trichlorobenzene 30) 18 307 18" 20 9.0 17) 24] 170) 2t el <0.334. 1
1.2-D 16 0.3¢] 16 036 ] 25 10] o2 .91 < i Q] <033 1.1
1.4 - Dich 13 6.29) 137 029" 140] i ssf - 53] 620] ET R i B "4.33] )
2,4,6-Trichlorophenol 44 0133 (M} a4’ 0.33 {M) [: <4.0] <17 <0.33 <47 0.8 <0.83)| <0.33] <0.8))]
2-Chlorophenol 22) 0.44) 22} 0.4 22 <s.0} <1 <033 <) 0.8 <0.83 <0.3) <0.83)
4-Methylphenol 71 1.4 7t 14 56 <5.0) <1.7] <0.3 <17 <0.83) 0,83 0.3)) <0.83
METALS
A NA| NA 504V} o) 740 90 3260, 3060) 1880 2780 1980 1220 289
Antimony 1D)| 5] 60 (V) 0.5(M} 7 4.4 <2.0f -0 50} <05 <0.504 <0 501 e -0 50) <0.50
Arsenic 150{X} 70 1X) s0tay 5K 1400) 53| 3.5 27 20 36| 44 13 16,
Bartum 1,900 {G X} 1G.X) 2,000 (AL 75" 400 200 21 1% 96 25 S| 43 12
Beryllum 16} 1) $04A1 ") i) 1) -1 ~0.20 .20 0.2 021 - 20) -0 20) =0 20)
Cadmum 2516.X) 1G.X) sofapt A -20 20 00R1 01 005 0061 012 0082 -0
(Calcium NA NA| 7TS:A_ . NA| 5280 S69 75700 H9400 73200 71000 106000 74100 21100
Chromium 1 33 1Y 331 - 10) -10] 8.6 6.5| 4.2 8.6 53 4.0
Cobait 100) 20) 40! _og” sl 10) 38 3 21 35 33§ 3.0
Copper {6} {G) 1000 (E} 3! 78 21 56 44 5 9) 46 17 31
Iron NA| NA 300 {E) cof 27900) C100) T T T e90) 7010 17400 14200
| cadt 14 {G.X} {G.MX) 40 4L} 21" .24 10| a3 19 29 a2 36 2.9)
M NA| NA A0FS o T 727 138, 22100 22400 15000 22900] 26000 15000)
¥ 1G.X) 1G.X), soqe) o’ 2680 e oam 151 128 158 19 208
Mercury B 1383 {Z) 01 (M} 13E-32 01 M1 s -0 019) 019 <010 ol v 1010
Nickel 1) ) 100 (A) 2 20 250 T R It 45, 74 X1 63
Potasswm Nal NA NA NA 35 73] 784 723 307 639 254] L
Selenivm b u4 s e 659 59 i 1.5 1.5 1.5 14 13 1.7
sver ormy| 0.50 (M} 02 M) 05 M) 20 20 "o ~u s 03] “0.50 330 s
Sodin NA NA 2! 25007 2370 66k o e 2390 A ) 368
Thallium 37X} 42(X} 20 (A" 238 <10 - 10} ’ 0§ -0 30| - 0 S0f - 0.5 ) 50) - 0.50]
Vanadium 12 190 as! 7 so) 17] 87 87 67 74 47 43
Zinc 16) 1G) zaoo! a7 130 10 I 16 7.0 24 Rt 80

1AL Critenson m the State of Michugan Drinku Wates Stamiard established pursuan to Section S of the Safe Dvnkimg Warer Act, Aet No 199 of the Pubhic Acts of 1476
P} Cnterion 1 the aesthec drinking water valu

15 551 crnenon s pH ur water hardness dapemdent 1 See MDEQ ERD Op Mema L fowtrnates for futher caplansinm)

i} Raaanved

1M} Caleulated ertenn 15 bekms the anatytical Target Uetectson Limn (TOL J, therefore. the cterion defaults 1o the [0L

1M1 Ctarwn m the actthetsc drankng water vahat

N1 The (] erterion shown = no protective for surface water shat o inad a4 3 drnking water source (See MDEC ERT1Op Memo 18 Footnotes for turtha caplanatums
2 The curment TOL for Mevcury 5 0 2ppb. hower. 2 TTH of €0 E 4 wing U'S EPA Methad 1611 milk be respared afles September 10, 1000

Note €0X demmotes Saarlace Wosler Human Drnking Water Vahe Cinenia (See MIEQ FRD Op Mema 18 )

PART 201 Geweric Cleamep € ritevia of the Nataral Ressnrers & Envianmemal Profection Act, 1W4 PA 451

1 Groundwater Resudentia) and Induastra)-C omemercial - Reswdennial & Commereial 1 [rnkmng Wates Criterss

1. Groundwate Hesidentual and tocksirnal € ommmncrcaat Inhatiial & Comenereial tL, L, & 1§ Drnking Water ¢ nitena
¥ Groundwate Reswdemil and Indesins) Comemereial . Cronuater Surface Water Indevface ( Taiens

19 Senl (hoserial and Comemercuat 1 )i IV Statewade Dieaukt Dackground Levels

17 Soil Inchtrnl & Commmarcial Il 11 & IV roundwaier Sw fave Wakes Intertace U incoa

21 Sal Indusual and Commeseiat U, 111, A IV . Aeswdennal [mnking Water Proteetim (‘ruens

17 Sort Indhestrual & Commarcual 1, 111, & IV Earect Uotact

Seep sampes tulles e wothin dewaiered poxtem of Fire River. Northeast porisan af site. collecied 10716.0}
NA. Cramman ot valuc s ned svarable oe, 93 15 the case for (AT ank spphicable

1+ nadequate dats b develop eerwon
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Table 7
Phase 1
Summary of Soil Samples Collected
Velsicol Superfund Site
St. Louis, Michigan

# LOCATION DEPTH (FT) DATE TIME CLP-ID | CASE#
1 WPZ-01X 2-4 1/30/02 11:50 EOSA6 30176
2 WPZ-01X 4-6 1/30/02 11:35 EOSAS 30176
3 WPZ-02X 1-3 2/4/02 14:30 EOSC2 30187
4 WPZ-02X 4-5 2/4/02 14:50 EO0SC3 30187
5 WPZ-03X 3-4 2/5/02 9:30 EOSC7 30187
6 WPZ-03X 6-8 2/5/02 9:50 EOSC8 30187
7 WPZ-04X 10-12 2/6/02 10:15 EOSEO 30187
8 WPZ-04X 12-14 2/6/02 10:30 EOSE1 30187
9 WPZ-04X 8-10 2/6/02 9:50 EOSD9 30187
10 WPZ-06X 8-10 2/7/02 9:45 EOSE6 30187
11 WPZ-07X 10-12 2/8/02 11:00 EOSF7 30187
12 WPZ-07X 12-14 2/8/02 11:10 EOSF8 30187
13 WPZ-07X 14-15 2/8/02 11:20 EOSF9 30187
14 WPZ-07X 6-8 2/8/02 10:40 EOSF5 30187
15 WPZ-07X 8-10 2/8/02 10:50 EOSF6 30187
16 WPZ-08X 8.5-10 2/11/02 10:50 EOSGO 30210
17 WPZ-09X 13-15 2/11/02 17:20 EO0SGS 30210
18 WPZ-10X 8-9 2/12/02 9:50 EOSHO 30210
19 WPZ-10X 9-10 2/12/02 10:00 EOSG9 30210
20 WPZ-11X 12-15 2/14/02 9:40 EOSJ7 30210
21 WPZ-11X 19-20 2/14/02 11:10 EOSK1 30210
22 WPZ-11X 8-9 2/14/02 8:45 EOSJS 30210
23 WPZ-11X 9-10 2/14/02 9:15 EOSJ8 30210
24 WPZ-12X 4-5 2/13/02 15:10 EOSJO 30210
25 WPZ-13X 4-5 2/14/02 15:30 EOSK3 30210
26 WPZ-14X 6-8 2/15/02 11:45 EQOSK6 30210
27 WPZ-15X 7-9 2/19/02 15:10 EOSL4 30229
28 WPZ-16X 8-10 2/20/02 15:00 EOSL7 30229
29 WSB-01 10-12 1/30/02 11:30 EOSA3 30176
30 WSB-01 1-2 1/30/02 10:20 EOSAI 30176
31 WSB-01 15-17 1/30/02 11:35 EOSA4 30176
32 WSB-01 5-7 1/30/02 10:45 EOSA2 30176
33 WSB-02 10-12 1/30/02 15:00 EOSA9 30176
34 WSB-02 6-8 1/30/02 14:45 EOSBO 30176
35 WSB-03 1-3 2/4/02 12:00 EOSB9% 30187
36 WSB-03 5-7 2/4/02 12:20 EOSCO 30187
37 WSB-04 6-8 2/4/02 17:00 EOSC6 30187
38 WSB-05 2-4 2/5/02 10:45 EQOSC9 30187
39 WSB-06 10-12 2/5/02 15:40 EOSD3 30187
40 WSB-06 12-14 2/5/02 15:50 EOSD4 30187
41 WSB-06 8-10 2/5/02 15:30 E0SD2 30187
42 WSB-07 10-12 2/6/02 10:12 EOSD7 30187
43 WSB-07 12-13 2/6/02 10:20 EOSD§ 30187
44 WSB-07 8-10 2/6/02 9:50 EOSD6 30187
45 SW-13 28-32 2/21/02 16:10 EOSM2 30229
46 SW-13 28-32 2/21/02 16:10 EOSM3 30229

MDEQ and WESTON Pagelof1




Table 8

Parameter Action Limits and Laboratory Method Quantitation Limits

Velsicol Superfund Site

St. Louis, Michigan

yol'ANTﬂA‘HOh

UANTITATION UANTITATION|
rROZECT acTION | @ LIMITS PROJECT ACTION LIMITS prOJECT ACTION | @ LIMITS
D PARAMETER LivIT m PARAMETER LIMIT D PARAMETER LIMIT
WATER SOIL | WATER]| SOIL WATER | SOIL | WATER| SOIL WATER SOIL |WATER| SOL.
(og1) { {ugL} | (ug/kg) (ogl) tupkg) (og1) | (upkg) {upl) {og'kg) {ugL) | (ug/kg)
ICLVOCH ICLSVOCY TAL-INORGANICS
1t DichlorodiBuoromethane 1700 95000 10 i0 76 2-Nitroan=Hd4siline NA Na 28 130 147 Aluminum i Al 100¢ * 200 R
2 Chloromethane 260" 5200 0 0 77 Dimethylphthalate Na Na e 330 148 Antimony Sk 590|M -
3 Viayl Chlonide 20 tA; 40" 1o 0 0 2,6-Dinitrototucne NA Na " 3% 149 Arsenic |As* : 300 ¢ s :
4 Bromomethane 1 200° 11 10 79 Acessphthylene NA Na It 33 150 Banum ‘Ba; torsae ™ pia] 4
§ Chioroethane 435 8600 " 10 10 §0 3-Nitroasiline NA Na B 30 151 Beryltum (Be» $5000° s t
6 Tnchlorofluoromethane 2600 52000 10 10 81 Avensphthene NA Na 130 152 Cadmium {Cd» 1w ¢ s t
7 1.1-Dichloroethene ToiAL 120" 10 10 82 2,4-Dinitrophenol NA Na 83 183 Calcium ‘Ca} NA 00 %00
8 1,12 Tnchioro-1.2.2- i R
ifluoroethane E-5(CH'C ac 10 53 &-Nigropbenol NA Na 530 154 Cheomwam (€01 B 130 :
9 Acetone +500C i 0 &4 Dibenrofwras NA Na 30 188 Cobait Tov 0! 803 K 10
10 Carbor Disulfide 800 16000 e By 85 2.4-Dinitrotohsene ! $3c " 133 156 Copper i Cut L300 (£} 32000 ° B s
11 Methy! Acetate Na NA it 0 36 Dicthyiphthalae NA Na i 13 157 lron 1Fet 200 B} 800 N 0
12 Methylene Chloride SO AL 100 1 0 87 Fluorene 12’ It 333 158 Lead |PY 40 L 20k 3 co
13 taos- 1 2-Dichloeoethene 100 1A 2000 1 5 NA Na e e 159 Magnesium 1Mg) soE.st U0 0%
14 Methy! ten-Buryl Edher NA NA e 0 NA NA 18 830 160 Mangunese M 100¢ 7 1 3
15 1,1-Dichloroethane 850" 18000 1c t 90 4,6 Divitro-2-mcthylpheno! NA Na i 839 161 Mercuny ‘Hgi oMyt B2 004
16 cis-1,2-Dichloroethene ¢ {A; rs00 ' 0 i0 91 N-Nirosodiphenylamize 170! 1 330 161 Nickel Ni 29000 ¢ 4L L)
. 000 1000
17 2-Buanone 2260 44000 1o w0 92 4-Bromophenyl-pheaylether Na Na " 33 163 Poussum Ki NA N4
18 Chioroform 100 1AW 2000 " e 0 93 Hexachlorobenzene 1O LAY iwa ! 1o 33 164 Seleniur 1 Se: foratt ax s
19 1.1.1- Tnchloroethane. 2004 4000 " w0 0 94 Atrazine NA Na 330 188 Silver [Agi creMt o ospoeMy " 2
20 Cyclohexane 1o 10 95 Peatachiorophenol Na N 630 166 Sodiam Na) 2SEw ™ $00C 1000
21 Carbon Tetrachionde 50 Al 0! 15 4 96 Phenanthrene soiM)t axo” 1 o 167 Thalbwm T : e 2
12 Beazenc S0 IAY 1007 16 [ 97 Asthracene o s I m 168 Vanadium s 10
23 1.2-Dichlorocthane 880" o " e 10 98 Carbazole 16 My} 10t I8 LRB] 169 Zinc 1Zn: ¢ L)
24 Tnehloroethene f0-Al %™ 10 w0 99 Di-o-betyiphthalate Na I3 330 170 Cyanide 1Cnt 1 2
5 Methyicyclohexane NA 10 0 100 Flaoranteene 18’ I8 3% N |
16 1.2-Dichloropropane 5.0 4A 200" 10 [ 101 Pyrese 140 153" L 330 RATERQLALITY
10 0 It 10 178 Buwlopica Oxygen Demand "
17 Bromodichloromethane 90 iAW e 102 Butylbenzyiphthalaie NA Na BOD» NA Na 100¢
io 0 R I 330 WESX NA
18 cis-1.3-Drchloropropene NA NA 103 13"Dichlorobextidine 0.3 IMX: 2000 (M 172 Chionde ISE- X} 1000
19 & Methyi-2-pentancae 306" 16000 o [ 104 Benzo(alsathracene x! I 330 173 Sulfae ISE-S E SGE+6 ' 20000 NA
178
N 3 s : N
30 Toluene ) 2800 i 1 108 Chrysene S0 (M) 2CE-o 1 3 Totai Suspended Sailés TSS. N NA 1000 *
178
31 mans- i 3-Dichloropropene NA NA e 0 106 bis-(2-Ethythexyliphthaiate Na NA 1S 332 Total Disselved Svilds TDS; £ NA 2500 NA
32 1,1.2-Tachiofoethane 50 1A 190" 10 10 107 Di-a-octylphthalate NA Na IE 339 Ammonia DOESTIMTIC Na
Tou! Kyeldahi Nimeger
: i6 10 . - i 33 . . NA
33 Tetrachlorocthene 5040 108 Benzo(b)flurcanthene 20 (M} 200 TKN) NA N 00
10 0 E 9 378 Chemical Dxigen Demang "
34 2-Heunone 1006 20000 109 Benza(k)flusoasthene 50{Mp' 2w " N i +COD. Na N I0C
35 Dibtomochloromethane 160 AW 2000 (W Y e 1o 110 Benzo(aipyrene SOLAM  2om 1 130 179 Nutrate + Nimile NA NA g NA
36 1.2-Dibromoethanc NA NA i 10 111 lodeno(),2,3-cd)pyrene 50 M 2300¢ 7 It 330 180 Ol & Grease NA NA S0 NA
2 0 e . « I 233 - o N4
37 Chlorobenzene 940 111 Diberziab)anthracene S0 (M) i Tewi Organc Carben  TOC Na NA 208
38 Etyyfbenzene 180 1! 0 10 113 Benzo(gh,)perylene SOqME' sEee " It 133
39 Xylenes ; Toul st 300" o 10
s : RESTICIDES/PCR'y
40 Styrene ¢ 2200 ° 1 i
41 Bromoform 100 iAW) 2000 (W) ] i0 114 aipha-BHC NA Na
41 [sopropyibenzene 300! 91000 te 10 115 bews-BHC Na NA i
43 1,1.2.2-Tetrachloroethane 85’ ot 10 10 116 deta-BHC NA NA
44 1.3 Dichlorobenzene 56 i 10 10 117 gamsma-BHC (Lindsae) Na N
45 | 4-Dichlorobenzene 1t 50" 10 10 118 Heprachlor 04 (A} 1603 " *
46 1.2-Dichlorobenrene 16" 360" 10 i 19 Akdna ao9s ! o 3
47 1.2.Dibromo-3- R
chlaropropane NA NA 10 10 110 Hepuachlor epoxide 02 A} 5106 uas
43 1 2.+ Trichlorobenzene 3! 1800 % i 0 121 Eadosulfan | i1t sBen 308
131 Dieldria 002 M1 e 20
ICLSVOCH -
123 4,4-DDE 43 16E-5" 30
49 Benzaldebyde NA NA 0 330 124 Endrin 20 (ALY asco0 IRt
50 Phenot e’ 4200 2 330 125 Esdosulfan 1l 17 1
51 bis12-Chlorotheytcther 00 336 (A 2 130 126 4,4-DDD LN 23
52 2-Chlorophenal a5 i 30 127 Eadosalfan sulfate NA 1
£3 2-Methyiphenol 1400 ¢ e 130 128 4.4-DDT 02 (M) 13
54 22-0xytis 1~ N
Chloropropanc) NA NA 10 330 129 Methoxychior A" o L s :
55 Acetophenone 1505 " 30000 10 330 130 Endria ketose NA Na DR 33
36 4-Methylphenol k! 4 c 310 131 Endria skdehyde Na Na (1Y 33
57 N-Nitroso-dh-0-propylamine .
s0Mp! 3304M) 10 330 132 aipha-Chiordane 20¢a1" 31000 " %
$8 Hexachiorocthane 67X a30° 1e 310 133 garwma-Chrlordane 200A1T 100 oS [
$9 Nitrobenzene 3a! 130 (M} o 330 134 Toxaphene 10 {M} " g6 o
60 [sophorone 570Xy 11000 X! 1o 330 138 Aroclor-1016 NA NaA 13
61 2-Nimaphenoi NA NA 10 330 136 Arockor-1221 NA NA 67
62 1,4-Dimethylphenol NA NA 16 330 137 Aroclor-1232 NA NA e 3
L 31
bis-<2-Chloroethoxy) methane NA NA 10 330 138 Arocior-1242 NA NaA 4 3
64 2,4-Drchlorophenot NA NA 19 330 139 Asoclor-1248 NA NA [3 33
68 Naphthalene 3l g0 i 330 140 Asoclor-1254 NA NA ¢ 33
66 4-Chloroaniline NA NA 10 330 141 Asoclor-)260 NA NA r kE)
67 Hexachlorabutadiene cosy? o ° 330
68 Caprolacam 800’ 12E-5 0 3o SPECIALITY CHEMICALS
69 4-Chloro-3-methylphenol NA NA 10 130 142 Heusbromobenzene (HBB) Na NA Tos 330
n 0 30 Pobbeominated Biphenyls .
70 2-Methyinahthaiene 57000 143 (BB} 0012 200 1 800
71 Hexachlorocyclopentadiene 144 TRIS(2.3-Dibrormo- |- Propyl)
L0 JAr 32E-5" 9 130 Phosphate (TRIS) NA Na NA NA
72 2.4.6 Trichlorophenal 44! 330 1My ! 2 130 148 Chlorodane, teckaical 20(A 06 o8 b3
73 2.4,5-Trichlorophenol T 39000 " 0 330 146 2,4-DDT Na NA 19 830
74 1,1 Bipbenyt NA NA 10 30
75 2-Chioronaphthalene NA NA i0 330

1A+ Croicnar e the Sime of Michugan Driakin. iy S<andard exabrishec pucsusms s Seccaas 1 of he Saly Drewang Wity Act, At No. 199 of e Pubic At of 1978
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111 - Remerad

ot

151 Criarioe defiults 1o the chermcal 4pecrtc waker sofub. s lems:
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Table 9-A
Phase |
Soil Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty Chemicals
Velsicol Superfund Site

St. Louis, Michigan

Sampling Location SG‘I:‘;'-‘::;:‘; WPZOIX(24) | WPZOIX(4-6) | WPZ-02X(1-3) | WPZ-02X(4-5) | WPZ-03X(34) | WPZ-04X(8-10) | WPZ-04X(10-12)] WPZ06X(8-10) | WPZ-07X(6-8) | WPZ07X(8-10) [ WPZ-07X(10-12)| WPZ-07X(12-14)
Matrix ;:;::;:l SOIL SOIL SOIL SOIL son. SOIL SOIL. SOIL soiL SOl SOIL soll.
Units uf:::(::n meike mgkg mgkg mgkg myfke mgkg gk ke mekg mgks mg/ke mykg
Date Sampled (mg/ke) 13002 13002 24102 24702 25/02 26/02 26/02 27102 28102 20/8/2 U2 28/02
PESTICIDE/PCB RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT

b 4.DDT . 0931 osae [ seeems | s 00331 | o.008s)
IHexabromobenzene 1D

: — < - T
uPEB(BP-s) NLL 0:837 0361 boo3z] T e omiy o

is(2,3-Dibromopropyl)phosphate NA

4,4'DDD NLL 0.0035J 039 011 0.012} 15 0.013 025D 0.0041 J
l4,4'-DDE NLL 1.1 093D 0.0038 J 0.044 8.6 0.02 0.0028 J 0.067 1

4,4'.DDT NLL 0018 0.044 32D 31D 0.014 0.027 56D 0.0084 1 0.0084 0.088 D 003t s
|Alpha-BHC .

\pha-ghlord b e ' : I i e L K

-BHC B ‘
josulfan Sulfate NLL

Gatmma-Chlordane NLL 002 0.019 000231,

(Heptachlor Epoxide NLL

[lAroctor-1254 NLL 037

CRITERIA. Michigan Part 20! Generie Cleanup of the Natural Resources & Environmental Protection Act 1994 PA 451

D= ‘the sample was diluted

I The anatyte was positively identified: the associated numerical value 1s an approximate cancentranon of the analyte tn the sample
NA = Cnterion or value is not available or, as 1s the case for CSATT. not apphicable

ID- Inadeyuate data 10 develop cnitenion

NLL = Hazardous substance is not hkely to feach under most sal conditions.

[Bolded and Boxed values exceed G5l criteria ]

MDEQ and WESTON
Page 1 of 4



Table 9-A
Phase |
Soil Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty Chemicals
Velsicol Superfund Site
St. Louis, Michigan

Sampling Location : s(:x :::::v’::r WPZ-07X(14-15)| WPZ-08X(8-10) | WPZ09X(13-15)] WPZ-10X(8-9) | WPZ-10X(9-10) | WPZ-11X(12-15)| WPZ-11X(19-20)] WPZ11X(8-9) | WPZ11X(9-10) | WPZ-12X(4-5) | WPZ-13X(4-5) | WPZ-14X(6-8)
Matrix : 1::.:::::., SO1L SoIL SO, SOIL SOIL SOIL SOIL SOIL. SOIL SOIL SOIL SOIL
Units (l;r;::,:” mg/kg mg/kg mgke mg/kg mgfkg me/kg my/kg merkg gk mgrkg me/ke mg/kg
Date Sampled - (mg/kg) 28102 21102 V11/02 w0 21202 214102 21402 214102 214002 21302 214102 215/02
PESTICIDE/PCB RESULT RESULT RESULT RESULT RESULT RESULT _ |  RESULT RESULT RESULT RESULT RESULT RESULT
2:4-DDT ‘ - R N Y73 EY ) T 0761 |® . 6103 s | en SETIEE

ngahromobenzcnc ID i .

BR(EP-6) ° ~  NLL I T © 052! Y N ‘ ‘ - ‘ 0.079 7 00247
[tnis(2,3-Dibromopropyijphosphate NA

la.4-DDD NLL ° 0.068 1 21p ‘ 0014] 543 951 069 0.5 0.037D 0.082D
b 4-DDE NLL 0.15 38D 0058 17 2D 0270 0.19D
4.4-DDT NLL 0.0094 072D 651 4D 04D 68D 11D - 33D 39D 015D 04 . 039D
Alpha-BHC - ‘ 0.0013 J
m ‘ - , 00121 A

S : a . L o ' :

ndosulfan Sulfate NLL 0.032J
[{Gamma-Chl : NLL L 00143

Heptachlor Epoxide NLL 12

JAroclor-1254 NLL

CRITEREA. Michigan Part 201 Generic Cleanup of the Natural Resources & Environmental Protection Act 1994 PA 451

D The sample was diluted

J= The analyte was positively 1dentified. the d numenical value 1s an approximate concentration of the analyie in the sample
NA - Critenon or value 1s not available or, as 15 the case for CSAT, not apphcable

1= Inadequate data W develop eriterion

NLL - Hazardous substance is nut likely 1o leach under most soil conditions

[Bnlded and Boxed values exceed GSI criteria J

MDEQ and WESTON
Page 2 of 4



Table 9-A
Phase I
Seil Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty Chemicals
Velsicol Superfund Site
St. Louis, Michigan

Sampling |.ocation . S(::::::‘;’?:r WPZ-15X(7-9) | WPZ-16X(8-10) [WSB02-01(10-12)] WSB02-01(1-2) |WSB02-01(15-17)| WSB02-01(5-7) |WSB02-02(10-12) WSB02-02(6-8) | WSB02-03(1-3) | WSB02-03(5-7) | WSB02-04(6-8) | WSB02-05(24)
Matrix P':;":":ﬂ SOIL SOIL SOIL SOl SOIL SO SOIL SOIL SO SOIL SOIL. SOt
Units : (If:::‘::l) mg/kg mg/kg mg/kg myg/kg mg/kg my/kg mg/kg my/ky mp/kg mg/kg m/kg mg/kg

Datc Sampled - (mg/kg) 213/02 2720/02 1/30/02 1/30/02 1730/62 1/30/02 173002 13002 2402 24102 24/02 25102
[PESTICIDE/PCB _“5 RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT

2% R s T Lz a el P I T A GETDE Y L EERe i T TR 3 T 37 R ZM3

: w3017 |5 abors ooz Cosits | Jeemrxf oAl 3;’?2 :

jexabromob D _ 0.00071 —

PBBEP-5) NLL R LR T - comss |- ozy |* oonsss R Y TR cooi | oessy
tris(2,3-Dibromopropyl)phosphate NA

4.4-DDD . NLL l ‘ 1107 0.041 49) 0.173 1731 '6,571 044 ) 0026 . | ,' o 0.86 D 048
l4.4-DDE NLL 200 0l 0,006 012 04 0026 0.0075 3 092D 3.6
4,4-DDT NLL 1200D 0.59 660 D 15D 240D 41D 33D 0.033 0.022 310D 071D . _hip f
jA Ipha-BHC -

inha i g T ol sogiag ot b : T AR L A .

: R B 4 :
Endosulfan Sulfate
‘ hlordane : 0.0023:J
Heptachlor Epoxide NLL
{Aroclor-1254 NLL

CRITERIA. Michigan Part 201 Genenie Cleanup of the Natural Resources & Environmental Protection Act 1994 PA 451

D= The sample was diluted
J- The analyte was po: tyd d: the 4 numerical value is an approximate concentration of the analyte 1n the sample

NA = {ntenion or value is not available or, as 15 the case for CSAT. not applicable
ID=" Inadeguate data to devetop enterion
NLL = Hazardous substance 1s not likely 1o leach under most soi conditions

Bolded and Boxed values exceed GSI criteria ]

MDEQ and WESTON
Page 3 of 4



Table 9-A
Phase |
Soil Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty Chemicals
Velsicol Superfund Site
St. Louis, Michigan

| Groundwater |\ o 17 06(8-10) [WSB02-06(10-12)] WSB02-07(8-10) [WSB02-07(10-12)] WSW-13(28-32
Sampling Location Surface Water || (8-10) 6( ) (8-10) ( )| WSW-13(28-32)
Matrix - Interface SOIL SOIL SOIL SOIL SOIL
Protection
Criteria
Units (ndustrial) mg/kg mg/kg mg/kg mg/kg my/kg
Date Sampled - (mg/ke) 2/5/02 25/02 26/02 26102 221/02
PESTICIDE/PCB RESULT RESULT
t D["YI' : S v . “
lHexabromobcnzcnc 1D
% Lo : L 5 S . X i
L’BB(BP—Q; RRTIN 5 NLE: b 0.088J -
tris(2.3-Dibromopropyl)phosphate NA
4,4-DDD - NLL 027D 0.49D 0.024 491
l4,4-DDE NLL 021D 020D 0.032 211
4,4-DDT NLL 029D 050D 0.032 140D
Ipha-BHC
BHC
T T o 7
& : .
i .. Lo o
[Endosulfan Sulfate NLL
JGarmena-Chicedane - .. NLL o0 000621
Heptachlor Epoxide NLL
‘ Aroclor-1254 . NLL

CRITERIA. Michigan Part 201 Genenc Cleanup of the Natural Resources & Environmental Protection Act 1994 PA 45)

D - The sample was diluted

J= The analytc was posstvely identified. the associated numerical value 15 an approximate concentration of the analyte in the sample
NA = Cntenon or value s not available or, as 1s the case for CSAT, not applicable

1D~ Inadequatc data to develop cntenon

NLL = Hazardous substance is not hikely to leach under most soil conditions

|Bolded and Boxed values exceed GSI criteria ]

MDEQ and WESTON
Page 4 of 4



‘Table 9-B
Phase I

Soil Analytical Data Summary (Detections only)

VOUQO's
Velsicol Superfund Site
St. ILouis, Michigan

Sampling Location

Groundwater Surface,

WPZ-01X(4-6) WPZ-02X(1-3) WPZ-02X(4-5) WPZ 03X(3-4) WPZ-03X{6-8)

WP7-04X(8-10)

WPZ-04X(10 12)

WPZ-04X(12-14)

WPZ-06X(8-10)

WPZ-07X(6-8)

WPZ-07X(8-10)

WPZ-07X(10-12)

Matitx Water knterface SOIL SO SOl SO SOLL Sal son SOIL sol SO SOn SOLL
Protection Criteria

Linits S (Industrial) (mg/kg) my'ky mg'ke mg'ky myhy mpiky meky mphy my by mg ki iy ky my ke gk y
Date Sampied 1l 204002 2402 28702 203002 26002 2602 N V502 2K

VOC's RESULT RESULT RESULT RESULT RESULT
(1233 Trichiorobenzone - b - - TR NP = T

1,3,5-Trimethylbenzenc D

1,24 Trimethylbénzéne’ g i)

-Isopropyltoluene -

lodomicthane -

sopropyTbenzene : o B 8115 0.039:: 5w - 0,098

Methyl Acetate 0073} 0.5 J

ityl Ether i 5 ;‘ ' ! 20018 Rk SR [

Methylcyclohexane 006 J 0.46 ]

Bitybe akoce i B R 025 H

n-Propylbenzene 0.085

ec-Butylb 0.064 J 0.16

1.2 Dichlorobenzenc

i,1,1-Trichlorocthane s i .

11,2 2-Tetrachlarvethane 1.6(X}

1 1:Dichlorocthane )] s ‘

1,2-Iichloroethane 7.2 oort )
Iéeetone 0.27:J 04 ¥5 G4 F e 034 3 N
Benzene 0012 J 0.014 )

arbon disulfide

G L g b

S R

AL
0.018 }

A R

5 0062 T2

i ~aDDOL .

teAchloride , - o PRy TR LT T FETRL TR o] pe
“hlorobenzene 0.016 1 0.008 J
T LR | ki) T R T R R E
loroform 34
FeHlgaipromehane 5 A L T
Ethylbenzenc 0.12
BhyleneHibromide e e i T
Methy! cthyl ketone 0.19 )
Viethylene chlotide 19{X} 0.24.] Ll H ik
o-Xylene 0.7 0.86
hl heite 0.90{X} - 3 by | N
Toluene 2.8 0.011 ] 0.014 ) 012 ) 0.059 J
richiorocthenc 4{X} 0.026 1 0.016 ) 0.049 ) ;
Xylene (Total) 0.7 0.033 1 0n0n1s ) 17
Cyclohexane - 0.48 ) : 33
CRITERIA Michipan Part 241 tienene ©Cleanup ol the Natural Kewources & bivinmmental Protectsen Ay 19 Ba asy
D [ sangple was dilated
T The anahae was postinel sdentited the anaoctated Bt S alie tan appnes i o on enteitee o the s n e sample
NACrteron cr value s ont avalable or e the e Ior CHA T net appheable
1D Inadequate data w ddevelup vhteron
PN The GSIonfenan S snsy protective foe satace swaten that s used az ddtnb i swater womce Caee SEOTCERTV O Stopne Ds b oatnote stz tusther explanatsn
[Boided and Boxed values exceed Gl eriteria ]
MDEQ and WESTON
Provects 20088 wanen e Prusel TediMemo Table 0 B ol VOO N

Paze 1ol



Table 9-B
Phase I

Soil Analytical Data Summary (Detections only)

VOC'S
Velsicol Superfund Site
St. Louis, Michigan

Saphng Locabon

Groundwater Surfuce,

WPZ-07X(12-14)

WPZ-07X(14-15)

WIZ 08X(8-10)

WPZ-09X(13-15)| WPZ-10X(8-9)

WPZ-10X(9-10)

WPZ-11X(12-15)

WPZ-11X(19-20)

WPZ-11X(8-9)

WP7-11X{9-10)

WPZ-12X(4-

5)

WPZ-13X(4-5)

Matrix Water Interface SOIL SOl SOl SOT SOl SO SO SO1. SOl SOl SOIL SOIL
Protection Criteria
Units e tIndustrindy (mp/hy) gk myky myky iy hy mgky myhy me ky mgky mehy iy hy, myrhy iy by
Date Sampled LiBU2 2802 20 o2 21202 2:12°02 2014402 214102 21400 274002 201302 212
vOC's RESULT RESUL1 4]__7 RESULT RESULT RESULT RESULT
TZ73-Trichlorobenzene 5 o g o TR ) < A vk P a ) | &
1.3,5 Tnmethylbenzene D 0.38 0027 1 0.025 ) 0.022 )
2,4 Trimethylbenzena » jil R R B [ 0.048 J 011 0143 [XOR % i 0.046_
Isopropyltoluenc 0046
% %) SR
lodomethane
Methyl Acctate B
it VI Ether % 4 e L1 0.4 L a Fhng
cthylcyclohexane - SER]
2 enzec’ TNA T IEGOTY ? 0.02873 T 1
In-Propylbenzenc NA 0.46 0072 ) 0063 J 0.03 1
- Butylbenzenc ‘NA 0.051 J 0.019 ) ; A 0.012.J A
1,2 Dichlorebensenc 0.36 0.63 001y 0013y
1,1 1-Trichloroeth 4 0.068 1 0.074 1
1,1,2,2-Tetrachloroethane 1.6{X} 0.21 0.24
;1:Dichloroethane D 0.037 J 0.018 J
1,2-D 7.2 0.064 ) LA .13 o007
Actions. - B - 7 046 ¥
cnzenc 0.5 ] 0.014 J 023 (.048 J
TR g o ke i 0062 -y s ; i slteinits
arbon disulfide
2 W 4 i R i GEr i L) T
0.026 ) 78 0.16 0.48 0.095
B 7 B R ; e L e R B
.. 0.14 J 5.2 02] 0.1 58
7 BIEYE LA R O G LRl Thaee Th e T ST i vl ORI LT T
Ethyibenzene 0.36 1.8 0.44 0.066 J 0.04 )
bimideéss ™. . e st o U002 e [ T B AT R o R e i E R R 17 C
Methyl ethyl ketone -
ieliyieneichlonde . - 19(X} 4 g 0.1 J 5
jo-Xylene 0.7 1.1 024 019 0.16 0.11
[Tetrachiorocthenie’: v 0.90{X} : - -0.036:3 . 0.017.) 033 . - “ 028 7
[Tolucne 2.8 Q062 ) 0.031 ] 024 Q012 ) 018 012) 0013 ] 011
richloroethene 4{X} < 0.22 P (.78
[Xylene (Total) 0.7 2.8 0.45 028 0N 01
[Cyclohexare: - L6 0.12 J 0.087 ) 0.054 0.037
CRUERIA Muchugan Pact 205 Genenc Cleanup of the Natral Reseurees & Eransmental Protecian Act 1 3 451 :
1+ The sample was diluterd
1 The analvte was pasitvebs sdentutied. e s ated memenn i due voan apeeesciste Coic et o the salve i the syl
Seh- b ntenonen salwe onet avadabide oroas e the case ter e S AT e apphcabic
17 Inadequate data o develap cntenon
PN Ihe GATntenon hown 18 pot protevtive for swias ¢ water ul G wed s sbimbine water wonnee csee SMDOEGERD R A Tx bt et further explanatoos
[Bolaes and Bosrd satues excecd 18] criteria ]
MOEO and WESTON
Praects IR0 on A oo PhaselTechMema Tahle 7 1wl v 0c X

Pave 2ot d



Table 9-B
Phase |
Soil Analytical Data Summary (Detections only)
VO
Velsicol Superfund Site
St. Louis, Michigan

Samphng Location WPZ-14X(6-8) WPZ-15X(7-9) WPZ-16X(8-10) | WSB02.01(10-12)] WSBG2-01(1-2) |WSB02-01(15-17)] WSB02-01(5-7) | WSB02-02(10-12)] WSBO2-02(6-R) | WSR02-03(5-7) | WSBO2-04(6-8) | WSB02-05(2-4)
Groundwater Surfuce|
[Man b Water aterface S SOIL SOl SOl SOIL so1 SOIL SOl SOIL SOIL S0 SO1
Protection €'riteria
Units (ndusirial) (mg/kg) myky mgky, mg/kg g kyr mghy mgky g ky mgdky mphy my/ky mgkyp nyyvky
Date Sampled s 21302 2:20002 1730102 1/30/02 130002 1/30/02 130,02 1302 2/4i02 2/4:02 28702
VOC's RESULT RESHLT RESULT RESULT RESULT RESULT RESULT RESUL
BeErichlorobenzencis -~/ wrd ) T T b i AT
1.3.5-Trimethylbenzene 0.015 1
4 Trimethylbenzene: s A ID T & L 001 KE 5000240 L0018 3

-Isopropyltoluene

o e Rl [ o el

PR b o e K X T -
[odomethane
T T LY
Methyl Acctate 0.067 1 011 1
e ity Biher R AR B
Methylcyclohexane 402 1
Bitylbenene R 7
n-Propylbenzene
see-Butylhenzene . - HE i -
1,2-hchiorobenzene a16 (2 00211 0029 3
|I}.1.1=Trichloroetharic ; = -
"l,l,l,l Tetrachloroethane
|IE-Dicioroet o | -
[[1,2-Drchloroethanc 002 | 0.012]
cotrié. . W 10435 : . 0.591 R TR R R e . i
[Benzene 0.1 .014 ) 0.096 0.031 1 0.052 ) 0.08 0.025 }
3o i g ¥ L T T T TR A e T TR
arbon disuifide (0.026 J 0.062 0.17
lorobenzene 18 . 1.5 0.009 § 0022 }
£ ] ; AR TR T
“hloroform 01
g i ] PR B bt b R [ ¥ R T
thylbenzene
Sthyie ofide. - oo |0 25 O ] B il R T 7 T s TAE L o 7 B
Mcthyl ethyl ketone - 0.1)
thylemechloride .. [I..- _19(X] - , . T R T e
o Xylene 0.7 0.019] 0013 J 001S J 0036 J
hioroeth et 0904X} . i i ; 003°J 0.027 1 S - :
Toluenc 28 0017 ) 0017 ) G047 J 001 | 0.052 ) 0011 ] D018 ) 0032 ] 0013 J
[Trichlorocthene o Xy . . 0.049 J ; 7~ 0.058 J T ;
Xylene (Total) 0.7 0021 002t ] 0.025 J J
[Cyclohexane -

CRETERIA Michygan Fant 201 Genene Cleamip of the Natural Rewourees & bnstronmental Prote ton 8,199 14 451
1 The sanple was diluted

1 The analute oot by idenitied (e 2w 1168 manens al » ke G apprnsnte sonentadion o the ik i the sanpie
NACURtenen o value s et avatlable nr aso the a1 CSAT et applicable

15 Tiudequate sbate o develap vntenen

SN The SEermtenm shos i s nef profective or surtace water that s used 22 4 dnshang water wour e iee MU ERETOp Moy §s Fovtnetes b furtier evpiantond

[Bolded and Boxed values exceed GSI criteria ]

[RITR IS I FRRN
G 200 e o e T Phgsel TechMemo Dabvie -8 -l Vos TN
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MDECH and WhS ToN

Table 9-B

Phase |
Soil Analytical Data Summary (Detections only)
YOUC's
Velsicol Superfund Site
St. Louis, Michigan
| Sarmpling bocation WSB02-06(8-10) [ WSB02-06(10-12)| WSB02-06(12-14) | WSB02-07(8-10) | WSB02-07(10-12)l WSBOZ.07(12 13)] WSW-13(28-32)
Groundwater Surface|
Matnix Water Interface SOIL SOIL SOIL SO SOIM Rl SOl
Protection Criteria
Unats (Industrial) (mg/kg) mg ky, meky mgky mgke mg/kg mgky myrky
Date Sampled 2/5/02 2/5/02 2/5:02 2602 2/6/02 20602 221702
VOC's RESULT RESUL'T RESULT RESULT RESULT RESULT
7 e s P T R T
1,3,5-Trimethylbenzene
T : 7 % ) 244
-Isopropyltoluene
lodomethane
N i g o

Methyl Acetate

0.26 1

Methylcyclohexane

n. ProEylbcmcnc‘
fosre-Butylbenzene: *

AT

1,2-Dichlorobenzene

1;1,1-Trichloroethane - 2

1 T'etrachloroethane

T.1-DicHl =

0014 ]

1,2-Dichlorocthane
gy -

Benzene
arbon disulfide
orobenzenc

——

loroform

Ethyfbcnzcncl

0.094 ] 0.25

656 STbromide sy -5

015 1

R

P I AN | R P

014 ]

0.6 I

Methyl cthyl ketone - 0.17 )

ethylene;chlorides: ;. © | B 19{X} E L Tl
o-Xylene i 0.7
m&f et 7 0,90{X) TEE R gt P E v T
(Toluene 2.8 002 ] 0.018 3 01 ) 014 J
[Erichloroethens’; L B A{X) 0 i ) i 012 )
Xylene (Total) 0.7
(Cyclohexane - e REORER

Projects JoeR o nod o Phasel TechMemna Tabile 5 Bosab Vv XL

CRITEFRTA Michigan Part 200 Genene Cleanup of the Natural Fesources & | mvironmental Protection Act 14994 1A 48]

1 The sanple was dituted

1+ The analvie swas pasinels wdentitied the asseciated aumenea’ vafic 1 an approciate comcengaton ol the analvte m e -apie

NAC e cer salue oot avarlable s e the case G0

1 Inadequate data o develop entenon

et apploalle

{X1 The GSIvntenan shawn is nat pratecnive for surface water that 1« used as a dnnking sater wourve e MDFCERD Op Metin 1 Fimtetes T furihier e pianation

[Botded and Boxed values exceed GSI criteria

]
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Table 9-C
Phase |
Suil Analvtical Data Summary (Detections only)
SVOC's
Velsicol Superfund Site
St. Louis, Michigan

Sampling Location © 7_{ Groundw ater WPZ-09X(13 15)[ WPZ-10X¢8-9) WPZ-10X{8-9) [ WPZ-10X{9 10) | WPZ- 1 IX($2-15) | WPZ-11X(19-20)[ WPZ-11X(8-9) | WPZ 11X(9-10) | WPZ-12X(4-5) WPZ-15X(7-9) WPZ-1SX(7-9) | WPZ-16X(8-10) [WSRO2-01(10-12
Matnix Surface Water SOIL san son. SOIL son S0l so SOIL SOl soi S0l S0l son
—_— laterface Protection
Units Criteria me kg myhy mghy mg ke my kg g, hy g ky mg kg myhy g by e ke my ke g by
- (Industrial) (ng/kg
Date Sampled 21102 2:12:402 212,00 212,02 2402 21402 214:02 21402 201302 21307 L0 2 20:02 1300032
SYOC's RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT
1,1-Biphenyl - T
1.2,4-Trchiorobenzeue 1.8 0022 ) 0.024 ) 0011l 0017)
I;3-Dichlorobenzene 1.1 0.16] - i
1,4-Dichlorobenzene 0.29 2.2 0.016J 0.034J 0.44
,4,6-Trichlorophenot 0.33 {M} ’
2 4-Dichiorophenol 0.38
2-Methylnaphthal in .40 ) 02713 0.17J
{ Methylphenol (P-Cresol) § 7
Benz(a)anth NLL N 0.0923 _ 157
Benzo{a)pyrene NLL 01y 1.6)
enzo(b)fl h NLL 0.098 ) 267
"Bcnzo(g,h.npcrylmc NLL 0.10 ] 0.87 1
ilu th NLL 0.081J 1.5) IS
Ibis(2- Ethylhexyl)phthal NLL 0147
Chrysee NLL 0463 0411 22) & S
Di-N-Buty! phthalate 11
[Dibeniz(a, hanthracene NLL . s
Fluoranthene 5.5 0391 0.19) 261}
[ exachiorok D
Indeno(i.2.3-cdipyrene NLL 0.081) 10)
Naphthal 0.87 0.237 0.1473
Phenanthrene 2.3 0727 0098 ) 069
Phenol 4.2 0.42)
Pytene 1 0.06) 01817 201

MDEQ and WESTON

CRITFRIA. Mictugan Part 201 Genene Cleanup of the Natutal Resources & Frvionmental Protection Act 1954 PA 451

D The sample was diuted

} The analyte was pasitively identified, the associated numnentat salue s approvmate concenttaton of the andyie i the saple

(MY = Caloulated vriterion s below the analyticai Larget Detecnon Comr (TD0 L therelose the crteromn detaults to the 100

NEL

Illnldcd and Boxed values exceed GSI ceriteria

Hazardous substance s nat iikely 1 leach under most xort condimon,

1

Cof




Table 9-C
Phase |
Soil Analytical Data Summary (Detections only)
SVOC's
Velsicol Superfund Site
St. Louis, Michipan

Samphing | ocahon Groundwater  ||[WSB02-01(10-12) WSBO2-01(15-17)| WSBO2-01(15-17)) WSB02-01(5-7) [WSB02-02(10-12)f WSBU2-03(1-3) | WSBO2-03(5-7) [ WSBO2-04(6-8) | WSBOZ-05(2 4) | WSBO2-06(8-10) | WSBO2-06(10-12) WSB02-06(12-14)] WSW-13(28-32)
Matrin s \“,':“:‘I:““' SOl SOH SOIL SOIL SOIL SO 500 SOl 501 SOl Nelll SOl S0l
Usins Criteria myky gk mgky mphy kg my ke mphy ek g ke mp ke mghy g hy mghy
(Industrial) (mp/kg
Date Sampled 1:30:02 1730702 1/30/02 130442 130:02 204002 204102 204412 IR 2:5:402 2/5602 25002 22102
SVOC's RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULY RESULT RESULT
I,1-Biphenyl - 3603 1401 ] L R i .
1.2.4 Tnchlorobenzene 1.8 0065)
1,3-Dichlorobenzene 1.1 -
1,4-Dichlorobenzene 0.29 0.53 00437 G.00021 1
[2.4,6-Trichlorophenol 0.33 (M} B 0.059)
2 4-Dichlowopheno 0.38 02
[2-Methyinapt D 0.12J 0.0917J
l4-Methyiphenal (P-Cresol) - 0.14 )
Benz(a)anthracene NLL 0.15] 0.187] 0.0761]
Benzo(apyrene NLL 0151 018 0.0/4 3
[lBenzomn h NLL 0.18J 023 0.0841
IIBcnzo(g,h,|)pcryIcnc NLL. 0.14J 0.141 0.062 J
Benzo(k)fluoranth NLL - , 0151 - | 0413 0073 - | R
is(2-Ethylhcxyl)phthal NLL 0.063 J 0.053J 0.059 J 0047) 0.074) 0.060 J
(Chrysene - NLE 0123 : 0183 02271 00927 : R VS IS ¢
IDi-N-Butyl phthalate 11
[Dibenz(a,h)anth NLL ) 0.044
Fluoranthene 5.5 0.13) 023] 041} 0.160 1
|Hexachiorot 1D
Indeno(i.2,3 cd)pyrene NLL 013g 014]) 00601
1 0.87 0.014J 0.0411} 0.0191 0.0221 0014
Pl ! 2.3 0.21) 0.056 § 0.081 ) 0.20) 0121
Phenot 4.2
Pyrenc D 0157 B 0.22) 0.0 01s)

CRITERIA Michigan Fart 201 Generie Cleanup ot the Natural Resaurces & Envionmental Protection Act 1994 PA 131

1)- The sample was dibited

) The analvte was posityely identified. the associted numencal value s anapprosimate concentration of the anabvte n the sample
iMy o Calenlated entenon s below the analvtical Target Detection Lt TR therefore. the coenon defanlis fo ke T

NLL  Hazaidous substance 15 not likely 1 leach under most sail condition

Inuldcd and Boxed values exceed GSI criteria |

MDEQ and WIESTON Page 3ot 2



Table 9-D
Phase |

Soil Analytical Data Sununary

Inorganics

Velsicol Superfund Site

St. Louis, Michigan

Samphing Location Groundwater WPZ-01X(24) | WPZ-OIX(4-6) | WPZ-02X(1-3) | WPZ-02X(4-5) | WPZ-03X(3-4) | WPZ-03X(6-8) | WPZ-04X(8-10) | WPZ-04X(10-12)| WPZ-04X(12-1)] WPZ-06X(8-10) | WPZ-07X(6-8) | WPZ-07X(8-10}
Matnx Surface Water SOHL SOIL SOIL SO SOl SOl S0 SOl SOIL SO0 SOIL SO1
[inter fave Protection
tinits Criteria mg/kg mg'ky gk myky mgiky my/ky g byt g ke, mgky ke myhy mgks
Date Sampled (Lndustrial) (mg/kg, 1730/2 13002 2:440? 204402 2502 25402 2:6:02 20602 20612 2742 2802 21442
METALS RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT
Al NA 2180 1750 3250 3080 4380 4410 6390 4160 11500 2990 3350 1890
Antimony [13] =081 <0).94 -4} 33 <031 <035 <034 <038 04 BURES 033 ()32 <032
Arsenic (As) 70 <0.84 <0.94 2] 1.8 J 2.7 3 5.2 71 287 371 86 ) 2.4 5314
Batium 16X} 16 94 217 206 18 35.8 917 576 66.7 44.2 29.2 14
[Beryllium {G} 023 J <0.23 0.14 1 0.15 023 J 0251 038 J 0271 0.59 emJs 0.21 0.04 J
kCadmium 16X} <02 <0.23 0.07 J <0.06 013} <007 0.3 ) 014§ 013 1 0.4 J <0.07 0.08 J
Calcium - 362 12100 7250 ] 20100 ) 15200 J 8520 J 5690 J 30200 J L 2180 29800 J 81200 1 73800 J
“hionuum 3.3 4.2 4.4 6.2 6.2 7.7 8.5 12.5 8.9 19.8 6.9 9.4 5.2
Cobalt 2 14 12 22 1.9 3 4.5 6.5 3.2 7.9 2.1 3.1 2.3
Copper Gy 14 N 9y 136 605 13 il 123 12 287 92 82
Iron (Ferrous) NA 3090 3500 6400 J 6800 J 8750 J 12100 1 13500 J 7200 J 15500 § 28800 J 7800 6640 J
1.ead (Ph) 1GMXY 17 27 75 X i 56 12 Vi w7 43 46 iy
M i NA 555 1190 2980 ) 4240 3 2240 1 $880 J 3760 1 9480 J 3390 ) 5160 J 26100 14800 J
Manganese {G,X} 487 49.4 120 91§ 34 176 1 223 ) 127 ) 108 ) 100 J 183 177 §
Mercury 0.1 <0.05 <0.05 011J 0.09 J 01 0.07 0.12 J 0.14 J 0.11 J 0.35 0.075 J 0.078 J
"Nn:kcl {G} 3 39 5.8 5.7 6.7 11.9 14.1 7.0 17.7 16.7 9 5.5
[Potassium - 149 227 349 1 366 1 367 3 620 J 909-1 765 1 o) | 313 877 406 3
[ls<tenium 0.4 <081 <094 <041 <039 <044 <0.44 0.56 0.66 <0.44 0.44 <041 <04
ilver 0s <02 <0.23 <0.11 <0.1 <0.12 <0.12 019 J <0.14 <012 <b.i1 <0.11 <011
Sodum NA 335 J 407 215 J 211 ) 241 3 235 ) 548 ) 5143 476 J 389 § 320 307
Mhallium 4.2 <().Bi 1.1 0.65 R 0.6t R 0.69 R 0.69 R 0.7t R 081 R 069 R 0.66 R <0.65 <0.64
Vanadium 190 5.1 51 8.5 94 1Y 13.2 17 1 10.7 21.2 154 9.4 7.5
[Zinc (G} 7.6 1 1211 21.8 ) 22.1 ) 23.2] 225 153 1 54.7 1 35.9 923 1 18 184 3
‘yanlde 04 =) 08 0.06 ) 013 008 0.09 006 008 012 4N iz <(0.043 =0 (04
CROVRIA Michyran Part 2 Genene € lesnup ot the Nataral Ferources & Foceremmental Profedton S0t 1994 1y 301
1 Tlic sarple was diduted
1o The analvie was posibvely sdentitied. the anacaled nuimernal salue i approvimste cocentiaten of the analte i the <anple
K e dataar unusable {The componnd mas of mas pet be presents
Gy GSNEentenon s pH or water handnes: dependent ¢See MDEQ R Op Menne 18 toomates ter fuether expianation
N Cal shsted Cotenon i< below the analstival Tarpen Detecnon Dimnce 10D theretore, the cntenan detaule W the (310
Nobhe GRLentenon shown s ot protecte ton surfa e water that eowsed anw diohiing swatecaurce csee MITEUERTT O Memo 1S Eomstestes Lor fusthier explanation

MDEQ and WESTON

NA Cntenon on value nnot avaifable or 2515 the case for CNA 1L aot applicable

10- Inadequate data to develop eriteron

{Botded and Hozed s atues exceed 51 crutera

1
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Table 9-D
Phase 1

Soil Analytical Data Summary

Inorganics

Velsicol Superfund Site

St. Louis, Michigan

MDEQ und WESTON

1D tnadequate data o develop cntenion

{Botded and Bosed valurs exceed GS1 critera

—

Page 2ot d

Sampling Location Groundwater | WPZ-0TX(10-12)| WPZ-07X(12-14)| WPZ-07X(14-15)| WPZAORX(K-10) | WPZ-09X(13-15)| WPZ-10X(8-9) | WPZ-10X(9-10) | WPZ-11X(12-15)| WPZ-11X(19-20)| WPZ-11X(8-9) | WPZ-11X(9-10) [ WPZ-12X(4-5)
Matri \"r':":"):"‘::("m SOl S01. SO SOIL. SOIL SOl SOI SOl SOM SOIL SOl SOIL
Umits Criteria mgky my kg my/ky mgikp mgky mg ke myky mgky myky mky mgeky mehy
Date Sampled (Industrial) (mg/kg 2802 802 28102 212 211402 212402 212402 214002 214102 142 214002 213,02
METALS RESULT RESULT RESULT RESULI RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT
A} NA 4500 2700 5400 3760 5390 4270 1750 5810 4720 2160 2550 3460
Antimony [13) <045 BURN - 036 <21 -2y -2 <23 - ~4 19 <22 <2
Arsenic (As) 70 3.6 i1 10 15.6 14.5 47 2 78 6.t 3 23 7
IBarium 1G.X) 18 45 40 131 476 480 103 50/ 526 19.6 2 418
Beryllium {Gf 0.27 0.18 0.35 033 0.3t <0.22 <0.26 <0.33 <0.44 <0.2t <0.25 <0.22
admium {GX} =007 <11 ! <047 .56 <0 44 -0.52 <0 66 4.4 43 0,49 05
ICalcium - 83000 210000 6400 12300 3180° 43200 5180 32600 _ 42600 42100 5270 32700
[Chromium 3.3 11 18 22 8.3 9.7 9.6 3.9 17 8.6 13.3 4.7 6.7
obalt 2 3.8 0.88 9.4 4.8 5.7 4 2.6 74 20.9 2.1 1.8 2
Copper {6} 1 15 1 449 K8.7 119 5.6 1 15.6 14 32 74
Iron (Ferrous) NA 9400 4300 20000 17600 17400 10700 21700 11800 13000 6210 19100 6590
Lead (Pb) 1GMX] 7 170 15 102 320 113 15 W7 W6 137 90 228
|Magnesium NA 26000 87000 2000 3570 446 14500 1350 5230 6840 8370 268 4360
Manganese {G.X) 190 210 1200 145 273 231 412 265 206 166 19.3 177
IMercury 0.1 0.09 016 0.07 0.17 0.23 0.16 <0.07 0.44 <0.11 0.06 <0.06 <0.06
Nickel (G} 94 4.8 i3 17.2 486 11.4 6.6 19 127 5.9 5.7 7.3
otassium - 780 430 510 429 275 653 218 704 843" 252 270 328
I&uum 0.4 <0.45 <0.7 0.82 <0.94 1.2 <0 87 1.1 <1.3 2.8 <0.86 <0.99 <{.87
ilver 0.5 <0.12 <0.18 <0.12 " <047 <0.56 - <0.44 <052 ° ] 22 <0.89 <0.43 <0.49v <043
Sodium NA 530 1700 760 517 748 412 472 555 2280 368 404 284
{Thallium 4.2 <0.71 <11 <0.72 3.2 .27 1.9 39 35 <1.8 <0.86 38 1.4
Vanadium 190 12 5.5 37 131 67 s 6.1 128 129 7.6 6.6 88
Zinc {G} 26 46 74 107 536 437 21.6 112 3940 26.5 25.2 176
(Cyanmde 0.4 <0.05 016 015 0.06 04 014 030 0.08 035 017 019 0.1
CRITERIA Mudugan Fan 201 Gevene tleanup of the Natural Rewounes & Fonarnmental P'natection Ac 1202 P ad
1 The sanple was diuted.
1 The analite san pasatinely dentihed, the associated naneri b sabie 1 an approunate concentration of e anab e e sample
R The data are unasable (Fhe congaood muas sy nat be preseats
TS ontenon v pHLa water hardnes s dependent ¢see MPEQ FRTYOp Mema 1= Joamotes (o further explanatean
At Caloudated cntenon s below the anaistoal Laeet Detection ity 101 therefurr . the cntenan detaults wothe 100
ENE The GSTursternm ohewn 18 At proeetise tor surlace water Bt i caed 35 3 4nnking water ouree (See SUFO FRIOp Mese b Footmtes for fusther ¢xplanation
NA CUntenon or value m ot avaitable o a1 the s far CNAT pot applicabie




Table 9-D
Phase |

Soil Analytical Data Summary

Inorganics

Velsicol Superfund Site

St. Louis, Michigan

Sampling Location || Groundwater || WPZ-13X(4-5) | WPZ-14X(6-8) | WPZ-ISX(7-9) | WPZ-16X(8-10) [WSRB02-01(10-12)] WSB02-01(1-2) [WSB02-01(15-17)] WSB02-01(5-7) [WSB02-02(10-12)] WSB02-02(6-8) | WSB02-03(1-3) | WSBOZ-03(5-7)
Maux 'm:‘r"':::'y:"’c‘:m S0l SO11 S0, SoIL SON 011 SOIL §o SOIL 01 soll SOIL
Unity Criteria my kg ke mgky myky ik mg'kg myke myky mp/hy me kg mphy my/ks
Date Sampled (ndustrial) (mg/kg 21402 21502 213 212002 3002 1730002 1/30/02 173002 13002 13002 24002 2:4/02
METALS RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESUL 1 RESULT RESULT
Al NA 3200 1670 7750 3 6150 J 3250 4010 4410 6880 5950 8530 4880 2440
Antimony 10 “2.1 <19 21 <074 <0 90 <0 R7 <{.92 <2 <09y 2092 )3 =4 31
[Arsenic (As) 70 26 6.7 49 43 4.9 29 4.2 4.7 9 53 24 ] 3.4
Barum 1G.X) 392 134 112 287 131 317 60 54 8 196 SL 538 41
Beryllium (G} <0.23 <0.21 0.14 J 042 ) 03 042 3 0334 0.44 3 0.4 J 0.68 3 024 J 0.3 3
‘admium {G.X}) - 0.46 <341 0.44 1 024 <022 <{).23 <0 29 <0.25 <023 <013 23]
iCalcium - 3290 53100 11700 6760 66800 86500 63100 " 74700 36600 34700 88700 J 5480 1
[Chromium 33 5.3 3 979 J 12.8 } 8 3 10.9 13.1 13.1 14.7 10.4 3.6
ICobalt 2 18 2.4 3.8 7.5 43 3.7 4.9 6.2 4.9 6.5 5.1 2
Copper (G 13 12 165 ) 74 366 87 224 1313 143 2049 10 551
Iron (Ferrous) NA 5490 7820 20700 3 11300 J 9530 8460 9850 14000 17400 15100 9570 1 9550 1
Lcad (P {G.MX) 42 0. 270 P2 6 52 > 58 ) 121 ) Lo 14 218
M NA 1450 20300 3450 3940 21700 44200 21500 27400 38300 18100 31200 J 1960 J
Mangancse 16X} 100 293 180 J 502 193 ME 229 281 151 349 248 ) 142 )
[Mercury 0.1 <0.06 <005 15 ) <0.05 0.24 <0.05 0.08 <0.07 0.12 <0.06 008 J 0.46
[INickel {G} 37 7.3 214 137 10.2 9.4 1.6 15 142 158 12.1 17.2
[[Potassium - 147 306 284 1030 749 799 1050 1330 715 1200 1370 J 195 1
[isetensum 0.4 <0.92 <082 0.66 <06 <0.96 <0.87 <092 <12 14 ) <092 <0.38 0.49
Tsitver 0.5 <0.46 <0.41 0.39 <0.26 <0.24 <0.22 <0.23 <0.29 <025 <0.23 <0.1 <0.1
S odium NA 300 404 527 ) 575 1 572 3 568 J 564 753 1 653 4 556 ) 3291 340 1
allium 42 1.8 14 <1 <1 13 <0.87 <0.92 2 23 14 06 R 061 R
Vanadium 190 96 608 10.5 132 96 10.6 12,5 173 18.9 197 129 72
[Zinc (G) 359 27.1 293 1 271 93.5 1 238 5751 38.1 50.1 J 36.4 3 2123 107 §
Cyamide 0.4 013 0.14 012 =08 - 0.00 <005 -~ (06 -4.07 =006 -) Ot 006 012
CRITERIA Muchigan Fart 200 Genene Seanign ot the Natural Bessun e, X B gonnienty) Proter v Acr 19025 A 45
1) The sample was dilited
1 The analste was posiivels adentitied the assocated mumencal value s an approrimaie concentiation of the gl e mthe sample
B The data are unwsable o The g s oo nas et be presenty
Ot Gslatennn v pian water hardness dependent 1nee MDEL ERD O Memn 1y fatantes B further explanatun:
A Caleulated ertenon i bebos e analitnal Tapet Detectoi Limat e TDE Y therebare the cntenon detault, w the 1101
N0 The O cntenn shuwn a5 Rt Protecive tor surtace water hat 1 wed as g drmbing water s Cser SMEOE G ERD D Menee 15 Toometes 1 farthe exphinaien

MDEQ and WESTON

SUAUAtenan v alue s et asaiiable nran

11 Inadequate data 1o deselop cntenan

[s0taed and Bored salues

exceed GSI critera

1 the cane far CSAT it apphcable
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MDED and WESTON

Table 9-D
Phase I

Soil Analytical Data Summary

Inorganics

Velsicol Superfund Site
St. Louis. Michigan

Sampling Location Gruundwater  {| WSB02-04(6-8) | WSB02-05(2-4) | WSBO02-06(8-10) [WSB02-06(10-12)| WSB02-06(12-14)] WSB02-07(8-10) | WSB02-07(10-12) WSB02-07(12-13)} WSW-13{28-32)
Matnx - e son 5011, son SOIL S0 son. soI SOl SOl
Linus Criteria mygky my'kg kg mke mgky gk muky myzky myihy
Daic Sampled (lndustrial) (me/kg; 24402 2502 25402 U8/02 502 26/02 216/02 26,02 2121402
METALS RESULT RESULT RESULT RESULT RESULT RESULL RESULT RESULT RESULT
Al NA 2720 2630 5160 15000 4510 3740 10000 5900 4110 J
Antimony in <033 (.32 =032 =) 3 =33 <035 ~0.35 < 0.35 =(.72
Arsenic (As) 70 191 2.5} 2717 1417 25 24 6] 10.3 3 367
Bariurm 1G.X) 22.2 30.6 432 41 125 54.7 765 396 45
Beryllium {G} 0.16 J 012 ] 0.29 J 0,88 02213 0.22 052171 036 ! 0.25 )
“admuum 1G.X) 015 J 016 J 0.14 ] 0.13 ) <007 0.12 ) 0.12 4 “0.u7 =0.09
Icium - 48200 J 3180 J 59200 J 2440 J 36400 J 37100 J 22%0 ) 2160 J 56900 J
Chromum 33 6.7 5 9.9 244 9.6 7.1 18.5 12 83 J
iCobalt 2 17 2 4.4 83 2.9 2.9 6.9 53 1.6
opper (G} 9 176 127 16.4 72 87 167 149 1.7 ]
Iron (Ferrous) NA 5220 ) 6000 J 10900 J 24100 J 8340 ) 8100 ) 18500 J 15500 ) 9810
Lewd (Pb) {G,M.X} 800 23 is 114 A7 10.2 T T s
Magnesi NA 31400 1550 3 18400 1 4280 1 13600 J 13000 J 3050 J 2570 J 21100
Manganese G X} 95.8 J 128 ) 272 ] 181 J 1231 172 ) 1373 127§ 20
Mercury 0.1 0.08 J 0.14 J 0.1 0.15 J 0.09 ) 0.12 J 013 0.41 J <0.06
"Nlckcl {G} 5 57 1.9 236 9.3 7.9 222 16.4 106
Ih’omssium - 270 J 241 ) 1040 J 1490 § 746 1 764.) 1440 J 970 J 881
I&lcnium 0.4 <0.42 <0.4 <0.41 0.49 <{).42 <0.44 0.82 0.63 0.59
ilver 0.5 <0.11 <0.11 <0.11 <0,12 <0.11 <0.12 <0.12 <0.12 <0.25
ISodium NA 306 J 260 1 335 3 507 1 419 J 348 1 135 J 382 ) 635 1
[Thaitium 4.2 0.66 R 0.64 R 0.64 R 0.72 R 0.66 R 0.69 R 0.71-R 0.69 R <1
Vanadium 190 7.2 8.6 12.7 294 10.4 113 216 162 10.6
|Zinc {G} 551 3221 275 468 J 232 ] 236 ) 33.6 J 351 267 1
“yanule 0.4 0.08 01 .10 008 <005 017 015 “006 ©0.05
CRITFRIA Machigan Part Jo1 Genenie + deanup of the Natal Resources & Lavironmental Protection Aot 994 B8 3+ 1
- The sangle was diluted
T The analvte was posioveh dentitied the ssw tated o e al Valae 15 an appronsuie von enteation of the analyte m the sorgle
3 Lhe data are nmwghte 1 The compound may or s et be presenty
Gt ishentenon 18 pior watet hardiess depeodent i5ee MDEQ FRD Op SMenxn 18 Fovtotes, Tor further explanauaon
M Caluulsted citeton s bela the anabviical Farget Detection Lt (TDD ) theretore the cmenion defaubts s the TT
N The 651 entennm shin Bt protec e o st e water that 15 used ay a dnmbing water samne Giee MDEGERD Op Meww 18] aometes 61 tuther explanatiang
NACrttenon o value 1 et avaiable of a< 1 the cave for 0 3 AL net applic able

10 Inadequate ata w develop aiterin

IR.,M«! and Hoxed values

cxceed (5 crifera

1
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‘Table [1-A
Phase |
Groundwater Analytical Data Summary (Detections only)
Pesticides, PCR's, and Specialty Chemicals
Velsicol Superfund Site
St. Louis, Michigan

Sampling Lucu(mn“r:r | Groundwater SSN-01 WPZ-01X(9-11) | WPZ-02X(9-12) | WPZ-06X(10-14)| WPZ-06X(18-20)| WPZ-061(10-14) | WPZ-061(18 20) | WPZ-07X(16-20)| WPZ-08X(10-12)| WPZ-08X(14-17) | WPZ-09X(20-22)
Matrix surface Water Water Water Water Wates Water Water Water Woater Water Water Water
R ———— - [nterface

Units ,, ] Protectinn upl uy:l ugs b ug'l ug | ug I v | ul ug | ul
Date Sampled Criteria (ug/l) 2/6:02 AN 24002 2702 2702 2 LR 21102 202 212 212002
PESTICIDE/PCB RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT
2,4-DDT NA 0.0023 J 0.0044 J 0.016 J 0.511] 291] 0241 0551 0.0024 J 0.027J 0.069 J 0125
PBB(BP-6) 1P 001 0026 0082
tris (2,3-Dibromopropyl) phosphate NA 261 45 %
1.4-DDD NA i 0l ) 26 D) 0il) 017

4DDE NA o 0.46 1 12

4 D01 T 002 (M ) 14 DS 98 D) 043 J

Alpha-BIIC ) o t4 DJ 2D . 0.044 J
Alpha-chlordane i noy ) 11
[Beta-BHC - i.1 DJ 1 D3 0.035 1
[Decachlorobipheny! 0.2

[Delta-BHC - 1912 22D

Dieldrin 0.02{M} 2 DJ
HBndosulfan 1 NA 013 J

Endosulfan 11 NA 0.061 )

[Gamma-BHC (Lindane) 0.027 |

[Gamma-Chlordanc P 0.08 J 0.73 )

Heptachl NA 0.15 3

Hieptachlor Epoxide - NA 014 ]

0 The wngple was diluted

1 The amalvte was poatveds ddeatfied the associated umets 2l adae san appaesste Concemmnen of te atdve mihe waogle
1P Deelopment of penene 150 value i process

M Caleulated critenon 1 helow the analvtical Tarpet Detection Lumit i TD1 ) thereture, the entenan detaults t the 7T

NA Culenan or valie w not avarhable ur, ax o the e e SA T nat appheable

11} tnadeguate data to develap eniteron

IBoldcd & Baxed values exceed GNI criteria l

MDTO and WESTON

Page L of



Table 11-A
Phase 1
Groundwater Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty Chemicals
Velsicol Superfund Site
St. Louis, Michigan

SamE]mg Location e . Groundwater WEZ-09X(9-13) | WPZ-091{10-14) | WPZ-09K20-22) { WPZ-10X(16-20) | WPZ-10X(23-25)| WPZ-10X(9-13) | WPZ-101(23-25) | WPZ-101(9-13) | WPZ-11X{(10-13)| WPZ-11X(23-25)| WPZ-11X(15-30)
Matrx o \'"l':::f::'" Water Water Water Water Waer Water Water Water Water Water Water
tnits ) Protection ug/l up ! up,! upd up | upel ugil ugl 'l ug | uge b
Date Sampled Criteria (ug/) 22 NapAik 21002 21202 212002 212002 L1202 21302 2/13:02 21402 215402
PENTICIDE/PCB RESULT RESULT RESULT RESULT ) RESULT RESULT RESULT RESULT RESULT RESULT RESULT
2.4-DDT NA 0.341] 0117 0.183 147 53] 10J 40J : 24073 490 37])
PBB(BP-6) 1P 0.092 0.17 0.017 018
ftris (2,3-Dibromopropyl) phosph NA
#.4-DDD NA 082 [ 014 0.29 [ 046 4./ D 28 D S8 60/ ) 43D
4.4 DDE B NA 0.34
HA-DODT a0 1My 031} 0.078 J 0.22 ) 059 J D 11 DI 0.98 ) 91 D 350 D
Alpha-BHC 0.097 0.041 J 0.23 42D .49 0.81 J [ 72D 28 DJ
Alpha-chlordane ip QOSSR T 0.046 J 0028 ) 05K
Beta-BIIC - 0.24) 0.058 § 0.1 14D 021 J 0.94 1 DJ 31D 24D
Decachlorobiphenyl 0.2 0.00796
[Delta-BHC - 0.11J 0.24 J 0.5
Dieldrin 0.02{M} 0.21J 0.052 J
ndosulfan I NA

Endosulfan 11 NA
IGamma-BHC (Lindan¢) 0.027 : 0.059 § 0.27 J 0.048 J i 021 J:
[Gamma-Chlordane 14 0054 0.064 J
H hl NA
Heptachlor Epoxide NA

U The sangle was dikated

J= The amalyte was posativels entfied. the s uted i nead salue 5 an appeesmate concentraten o1 the sials e w e sanpie

1P Diewelogument ot peaene i salue i prcess

I Calentated enterson 1 betew the amabinal Tagzet etection Lima 11011 theretore, the cnteren detaults 1 e F0L

NACrtenn on valiie 15 nat avallable o, ae s the case et SAT T apphe abile

111 Inadeguate data b develop s ntencn

[Bolued & Boxed valuey caveed CSUeriteria 1

MDEQ and WESTON
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‘Table 11-B
Phase |

Groundwater Analvtical Data Summary (Detections only)

YOC's
Velsicol Superfund Site
St Louis, Michigan

Sampling Location [He 4 SSp-o01 WPZ-01X(8-10) | WPZ-0IX(9-11) \\'PZ-OI’]V(‘)V»I 1y { WPZ-02X(9-12) | WPZ-04X(10-14)| WPZ 06X(10-14)| WPZ-06X(18-20)[ WPZ-061(10-14) | WPZ-061(18-20) | WPZ-07X(16-203} WPZ-08X(10-12)
Matrix Sut face Water Wate Water Water Water Water Water Water Water Water Water Water Water
Lints fnterface Protection up wl upe | up ) up ! upi ui ) ug ugl ugl ugl
Date Sampled T e e 2602 1:30.02 1 };m? J.JVUJ :'4,’11_’ lt‘m: 27402 20002 2/8/12 L1102 21102
VOC's RESULT RESULT RESULT RESHILT RESULT RESULT RESULT RESULT RESULT RESULT RESULT
fsopropylbenzene i 14 1J
Methylcyelohexane - 51 5] il
s-1,2-Dichloroethene 1D 2 1] 2]
1,2 ichiorobenzent 16 2] n ) 3 33
1,1,1-Trichloroethane 200 53 31
1,1,2.2 Tetruchlorocthanc 78 {X}
1,1,2-Trichiorocthane 330 {X}
1,1-Dichlorocthane 1D S ) 16 1] 22 1)
1,1-Dichlorocthenc 65 {X} 2)
[.2-Iichloroethanc 360 {X} [ 200 D
1,2-Dichloropropanc 290 {X}
> Hexanone B NA o
~Methyl-2-pentanone 1D e
Acetone 1700 S )
Benzene N 200 X} 2 2600 D 400 D 500 D 1400 D 15 "
Carbon disulfide m 11
IChlorobenzene 47 270 D 620 D 540 D - 1900 D 13 14
[Chloroethane D 4)
Ichioroform 170 {X} 1} 5
fcis-1,2-Dichloroethene mn 517 40
[Ethylbenzene 18 20 71 2} 3] 33 10
Methylene chloride 940 {X} 3J 11 1] 2] 23 4] 1)
[Tetrachloroethene 45 {X} 1) 1J
[Toluene 140 47 16 48 0] 180
trans-1,3-Dichlorepropene NA
[Trichlorocthene 200 {X} 1” 1”2 s 6l AR -
Vinylchloride 15 7 12 4 52
Xy fene (Totaly 35 N 1.4 6] I 1l 10
ICyclohexanc - 49 3 2] 1 9 J 1) 2
FRITEREA Michiean Part 2ol Genene s leanng cFilhe Satwal Kesourres & T ivieonmental [ootectien Aot e [Py a1
e anple was diluted
The analvie was posttsels identitied. e s et nunercs walae el PRTe e conee it
A4 e o salue et asatlable ne a5 the Case ez SA L ot applicatiic
(1 Iradequate Jats o des elop entenen
Nt The GSEentenon shawn 1s not prefevtine 1o suptace water that ts wed 25 4 drinhing aates e Csee NUT FRD 0P Meaw 05 Fumetes for turther eaplangten

AMDIEC and WESTON

[Bnldc(l and Roxed values exceed GSI eriteria l

Page 1 o1+




NDFO and WESTON

Fable 11-A
Phase |
Groundwater Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty Chemicaly
Velsicol Superfund Site
St. Louis, Michigan

11 Inadequate data 1 deyelop cuitenon

[roided & Boxed values exceed st criteria ]

Pare 2o

Sampling 1 ocation Slfr‘;::c“::‘::r WPZ-111(28-30) | WPZ-12X(8-10) | WPZ-15X(14-16) | WSB02-03(12-15)] WSBO2-04(7-11) | WSBO02-05(4-11) | WSBO2-06(10-15)| WSB02-07(13-17
Matny - ' Interface Water Water Water Water Water Witer Water Water
Uty o Protection uyil ug | ug | iyl ug, | ug | ug:l upl
Date Sampled < niteria (ug/l) 220002 21402 2:20/02 2/4:02 2/5/02 205402 25102 Li6/02
PESTICIDE/PCB RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT
,4-DDT NA 44003 0.25] 0.98J 0.0063 J 0.051J 0033 0.012 J
PRB(BP-6) P 016 )
[tris (2,3-Dibromopropyt) phosphate NA
t.4-1DD NA 430 ) 00 g 012
4,4-DDE NA 0.24 ] 0.4 0.05 3 |
H.A-D0T 062 1M 5100 D 1.2 RN 0.082 J 0.13 )
Alpha-BRC - 0.025 J 0.037 ) .
Alpha-chlorduane P |
Beta-BHC - 0.027 )
Decachlorobiphenyt 0.2
IDelta-BHC -
[Dicldrin 0.02{M}
[iEndosulfan | NA
[[Endosuifen 1 NA
iGamma BHC (Lindane) 0.027
jamma-Chlordane P
Heptachlor NA
Heptachlor Epoxide NA
D= The sample was diluted
T The amalvte swas posiively identthed the aseciated mimeneal value 1 anappozsate comeenition of the galate i the sangle
1P Develapment ol genenic 51 walue i prisces
M Caloulated entenan i< below the analvtieat Lareet Detevnon Lunst (DL therefore, e cuteenn defaults o the PG
AL Cntersan o vabue s patasailabde or s the e B CSAT it applicabl



Table 11-B
Phase |

Groundwater Analytical Data Summary (Detections onty)

VOC's

Velsicol Superfund Site

St. Louis, Michigan

Sampling Location Groundwater WPZ-08X(14-17)| WPZ-09X(20-22)| WPZ-09X(9-13) [ WPZ-091(10-14) | WPZ-091{20-22) | WPZ-10X(16-20)| WPZ-10X(23-25)| WPZ-10X(9-13) | WPZ-101(23-25) | WPZ-{01(9-13) | WPZ-11X(10-13)| WPZ-11X(23-25)
Matrix Surface Water Water Water Water Water Water Water Water Water Water Water Water Water
Units '""‘r(_’"'_l-""""‘"‘ il ugl ug | up:l upl ug. | upl ug:l uy ugl il ug. |
Date Sampled T Citeria (ug/) 201 102 21207 L2202 270 2i16/02 21248 212:02 21200 21202 2713402 2014702
VOC's RESUL RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT
Isopropylbenzene D
Methylcyclohexane -
trans-1,2-Dichloroethene ID 28 1) 17 3] 2] 31 140 J
1, 2-Dichlorobenzene 16 82 J 0] 200 J 31 2] 24 3 b 410 J
1,1,1-Trichloroethane 200 16 18 ' 2 i
1,1,2,2-Tetrachloroethane 78 {X} 78 50 1200 J
1,1,2-Trichlorocthane 330 {X} 17 22}
1.1-Dichloroethanc 1 4] 2] 4 14 2 4 ) S 3 A7 1
1,1-Dichloroethene 65 {X} 2}
1.2-Inchloroethune 360 | X} EH i) 340 35 40 90 400 J
1,2 Dichloropropane 290 {X} 14 4 4] 717
2 Hexunone NA B
{4-Methyl-2-pentanone n 15)
Acetone 1700 1] 14y 5] S 4 S 1o ] )
IBenzene 200 {X} 32 2003 110 1700 D 1500 D 9] 540 D 840 D 150 1700J
Carbon disulfide 1D 1) 1) 5]
lorobenzene 47 20 130000 D 11000 D 4100 D 76000 D 15000 D 110000 D 79 D 3900 D 7800 D 3400 D 130000 D

[Chloroethane 1D 53 14 741 32 29 ]
[Chloroform 170 {X} 2] 6] 380 D 250 D 2} 8J 440D 361
fcis- 1,2-Dichloroethene 1D 3] 3] 34 15 90§ 27) 430 J
Ethylbenzene 18 44 6J 17 69J 34 27 12.J
Methylene chionde 940 {X} 4] 13 [ 930 J
[Tetrachloroethenc 45 {X} 19 18] 8 2] 41 51
Foluene 140 S2 4] 11 93 11 1l 4] 6l R 560 J
trans- [ ,3-Dichtoropropene NA 34
Trichloroethene 200 {X} 260 0 37 i 273 130 18 2010 491 4 100 J
Vinylchloride - 15 Ly B3 I 2] ) 10) 9]
Xyviene (Total) RE] 7 61 A 11 S 1] 221
Cyclohexane - 23

CRITERIA Muctngan Fuart D01 Genenie ieanup ¢ the Natural Rewowtes & Fmmmmental Prowectns Act Tod 1A 2

L M gl was dibied

' the ansbte was prostieels wdennfied the a5zociated mamenc sl alue L appiunte oneamanen o ke analoe e il

SN Catenon o valie 1 aet avatlabic of s e cone for4SAT et apphicable

113+ Inadequate duta o develap ntence

§ X3 The GSIentenom shaw 1 ot protectise fior sueface water that i used 38 3 dnnbing sater sowce see AMTGTRD UOR Menns 08 Esotites e further esplanatien

MDEQ and WESTON

Ellllh'd and Boxed values exceed GSI uriteria

Puage 2ot



Table 11-C

Phase 1

Groundwater Analytical Data Summary (Detections only)

SVOC's

Velsicol Superfund Site
St. Louis, Michigan

Sampling Location WPZ-04X(10-14) | WPZ-06X(10-14) [ WPZ-06X(TR-20)| WPZ-06[(10-14) [ WFZ-06I(18-20) | WPZ 07X(16-20) | WPZ-09X(20-22)} WPZ-09X(Y-13) | WPZ-091{20-12) [ WPZ-TOX(16.20) | WPZ-10X(23-15)}
Grovndwater
Matnx _ Surface Water Water Water Water Water Watir Water Wates Water Water Water Water
Interface Protection

Units Criteria (ug/l) ugl ug [ up | uy L ! uyl w1 uy, | up ! ug L gy

Date Sampled 2602 2:7:02 2702 1702 2802 211702 2:12/02 L 21202 21607 21202 21202

SVOCs RESUL'1 RESULT RESUL RESULT RESULT RESUL1 RESULT RESULT RESULT RESLLT
projJactam NA '

I.1-Biphenyl - (]

1,2,4-Trichlorobenzenc 30 IRK 13

t,3 Dichlorobenzene 38 [

1.4-Dichlorobenzene 13 4 J b 87 3 30J 38J

2,4.6-Tichlotophenal 4.4 R o [

2,4-Irchlorophenol 19 13 3]

2-C hlorophenol 22 27 19 33 28 61
Mcthylnaphthal D 8] 9J

l4-Methylphenol (P-Cresol) - 16 16 () 5) 49

|Acetophenone NA ,

[bis(2-Ethylhexy))phthalate 32 92 i) 21 1] |3

Di-N-Butyl phth 9.7 1]

Di-N-Octyl phthalate 10

INaphthalene 13 21

Phenanthrene S5 (M) 71

Phenol 210 9] 10 B 1 201 33

MDEQ and WESTON

CRITERIA. Michigan Part 20T Ocnene Cleanup of the Matural Resources & Eivironmiental Protection Act 1994 Py a8

D- The sample was diduted

J- The analvte was positively sdentitied, the associated numencal vadue tan approvimate concentration of the analy e i the sample

NA- Crtenion o value 1s not s anlable o as s the Case tor CSA L natappheabic

1Y Inadequate data to develop enterion

1M Caleulated catenion s below the analyucal Target Detecnon Tinnt ¢TI theretore, the enterion defandt

IHoldcd and Boxed values exceed NI criteria

_ 1

Tave Lot

st the THE




Groundwater Analytical Data Summary (Detections only)

Table 11-C
Phase I

SVOUC's

Velsicol Superfund Site

St. Louis, Michigan

MDEQ and WESTON

NA Cntenon of value 1s notavalable orus s the case Tor CSAT, not appheable

ID- Inadequate data to develop enterion
1My Calealated enitenon s below the analvtical Target Detection Tumit (T theretore. the antenon detaults

lBohh‘d and Boxed values exceed (NI criteria

1

Page 2ot

tothe DL

Sampling Location WPZ-10X(9 13} | WPZ-101(23-25) { WPZ-10K9-13) [ WPZ-TIX(T10-13){ WPZ 11X(23-25) | WPZ-T11X(25-30){ WPZ-TT11(2Z8 30) | WPZ-12N(6-8) | WPZ 15X(14-16}| WPZ-16X(10-13) WSB02-83(12-15) WSHBO2 07(13-17
Groundwater
Matnx Surface Water Water Water Water Water Water Water Water Waler Woater Wite Water Water
Interface Protection
Units Criteria (ug/ly uph upil uyl upl. ugL a1 up L [ g ! 1 up | we L
Date Sampled 212002 2202 L1302 21302 214402 2:15:02 LAKGL R RTIN 22002 MG 204:02 PR
SYOCs RESULT RESLLT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT
ICaprolactam NA 15 23
1.1-Riphenyl - 10 193 32
1,2,4-Trichlorobenzene 30 21 24) 1103 161
1,3 Dichlorobenzene kT 41J
1,4-Dichlorobenzene 13 3 454 35 1300 J 130J
2.4 0-Tnehlorophenol 4.4
2,4-Dichlorophenol 19
2-Chlorophenol 22 10] 81 13
2-Methylnaphthal Iy
4 -Mecthylphenol (P-Cresol) - 2 250 D 190 D
B T
A h NA 05J 2]
bis(2-Ethylhexyl)phthalate 32 1 11 4] 4 6 ) 1) 2] 36 90 D
[Di-N-Butyl phtha) 9.7
Di-N-Octyl phihalate 10 J
Ianhthal Tl 27
Phenanthrene 5 (M}
Phenol 210 2] ol 61 29 4]
CRITERIA Michipan Part 201 Genene Cleanup of the Natral Resources & Environmental Protection Act 1994 A 38
D dhe sample was dibuted
b The anabvie was posinvely identitied, the assocrated numerneal valie s an approvnaie concenttation of the analvie m the samplhe




lable 11-D
Phase |
Groundwater Analytical Data Sununary
Inorganics
Velsicol Superfund Site
St. Louis. Michigan

iphing Tocation || Groundwater |[|WPZ-08X(14-17)] WPZ.-09X(20-22)] WPZ-09X(9-11) | WEZ-091(10-14) | WPZ-091(20 22) [ WIZ-10X(16-20)| WPZ-10X(23-25)| WEZ-10X(9-13) | WRZ-101(23-25) | WPZ 100913} | WEZ-1IN(10-13)] WPZ T1X(23-25)] WIZ-11X(25-30)

Mairx Surface Water Water Water Water Waler Wates Water Water Water Water Water Water Water Water
N | Interface
Units 3 Protection up | ug'l up ! up | up 1 upt ug | ugsl upl w1 up | up 1 ugd
Date Sampled Criteria tue/l) RRIEIA R RN Yoo 1202 2102 212 v 21302 2 2402 21900 21502
Inorganics RESULT RESULT RESULT RESULE RESULT RESUL1 HESULT RESULT RESULT RESULT RESULT
Alumi ] NA 798 7840 1770 15500 1779 3690 1750 1360 16700 3900 1080 6970 10500
Antimony 1D Y n 9 -4 -y -4 -y 9 K B K =0 ]
Arsenic (As) 150 {X} <4 219 63 3.2 9.8 23 9.7 58 4.1 9 254 66.2 5312
Barium 1900 497 [ER) ®0.2 RN 417 p22) TRK arr 443 RRE 134 T " 851
Beryllium {G) <] <1 <t <1 «1 . <l <1 <1 <} <J <l <l 1.4
Cadmium 25 2 ) 2 2 ) ™ 2 : 16 12 -2 3
ICaicium - 335000 824000 443000 525000 877000 657000 1590000 272000 442000 299000 291000 781000 734000
Chromium 1 22 3655 42 34.9 AN 13.4 132 N 89.5 IR s 561 39.1
Cobalt 100 . 83 17 } 133 30 b 32 29.3 26.1 10 16.1 435 769 .
(v(lp‘pff ((i} 5S4 [T 182 iR 10% 24 Ly v IR (R B . R o't
Iron (Ferrous) NA w050 30300 10800 56400 22800 106000 90300 7160 67100 18600 19000 147000 127000
I.cad (Pb) 14 5 49,9 IR8 1740 14.9 7.6 5| 25.7 2920 290 145 150 141
M i NA 132000 204000 148000 212000 217000 114000 328000 61300 112000 £8000 54900 188000 171000
[Manganese {GX} 144 555 706 2160 963 1970 3650 891 2190 2480 608 2620 3010

ercury 0.0013 (2} <0y <0.1 0.29 <.l <0.1 <0.1 <0.1 0.} D o.h 0.96 0.13 <0.1
[Nickel {G) 30.3 s 2 88.3 17.6 232 26.7 672 628 27.3 8.3 60.6 116
1y i - 34900 153000 31600 103000 96900 39100 97500 9020 42100 15¢00 8050 43900 39000
Sclenium 5.0 -5 =3 =5 -5 ~S =5 <5 =5 5 R <5 =5 <5 <5
Silver 0.2 (M} <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ) <2 <2
Sodium NA 146000 1130000 235000 SHI000 T300KK) 145000 TLOOO) 54100 146000 1700 59500 163N 1170
[Thallium 3.7 (X} <9 <9 B -9 <9 9 <9 9 <9 9 <9 <9 <9
Vunudmm 12 -2 353 I¥ 362 A Ta LY $2 381 h . 29 18.4 N4
Zinc {G) 66 9 651 32 238 52 9 377 1070 138 364 1450 3030
[Cyamde 20 (M) 14 N ~' 22 Ix . i R 19 14 : 13 it

VREDEKEA Michioan Bart 200 eenenr Ubeanng of the Satura #reaonn e & Favinmental Prstection \Cmms iy 4
D e sampie wan dikited

The anahie was s =1 wbentitied e s tled ame el - ali 15 20 3pproNImATe s onezaeaten o e
K the dataare wnaable CThe compound may of £15: we be preent

4 dind et o pH e o bandrew depradent s Ses NI ORI Meme 2 Rt o Raethes csqlanate

M6 aboulated cntenen ac below the anabonal Dargeet Detecinm Lumit D060 therefose the vniterion detauls w the 100
N The Ganntermm shosn i prtes o for surlace water that 1+ used as  Janking sater st e Cuee AMDEG TRI D Meain 15 Faotnates ton Bithey explanations

t e cuisent TP tor Mers

S pph e ener a TIE ek e 1S A Methad 1e3 T wll be requind stier Seplembes (10 o
N e o valie et avankable @ 2006 the case for L NA L not appheable
117 Tnadequate data to deselop cotenon

[Rotied & Bored vatues exceed 81 entern 1

MDEQ and WESTON

Page 2ot 3



Table 11-F
Phase 1
Groundwater Analytical Data Summary
Water Chemistry Parameters
Velsicol Superfund Site
St. Louis, Michigan

Samphag Location S8D-01 WEZ-ANX(E-10) | WPZ-0LEM®-T1) | WPZH1(9-11) | WPZ-02X(9-12) | WPZ-04X(10-14) | WPZ-06X(10 1) | WPZ-06X(18-20) ) WPZ-061(10-14) | WPZ-00[(1K-20) | WPZ-0TX(16 20) [ WPZ-08X(10-12)| WI'Z-0RX(14-17)
Maun e o WATER WATLR WATFR WAILR WATER WATLR WATER WA FR WATLR WATER WATER WAIFR WATLR
Units MG MGl NG MG MG MG MG MG ] Ml MG MGt Ml MG
Date Sampled 26402 130,02 1:30:402 2402 24U 26/02 7 2702 2:7.02 L0 280 21002 L1102 Lty
WATER CHEMISTRY RI‘ISUl."I‘ RESULY RESULT RESULT RESULT RESLUILL RESULT RFSI1T RESULT RFSULT RESULT _ RESULT RESULT
B0, 15 Day) *J 1.2 40 : ~ NE Jlr o ~ i vl -5 [ . N [
Carbon, Total Orpam 47 4.8 R i [ . X 33 _ i~ R 16 1 o 11 1o H
HEM: Ol & Grease <78 =S 3 s 5 18 3 6.7 S 3 bl 6.7 3
[Nstrogen, Ammonia <001 =001 0.14 029 0.01 43 3 97 4.1 77 71 R 3.2
[Nitropen, Nitrate+Nitrite A 7.2 ) 8 1.8 0.02 0.03 0.02 0.01 0.02 0.01 0.02 <0.01
itrogen. Total Kjeldahi 03 0.36 0.65 062 0.68 13 4.1 13 5.2 13 7.4 4.2 38
[Residue, Suspended (1SS) 4 a8 37 8 131 1460 109 434 2% 303 89 266 6680
Residue, Dissobved (@ 1807 C (TDS) 650 292 406 830 552 2830 2040 RELI] 1170 3440 9706 2380 210
KChemical oxypen demand 8.6 1.6 25 11 14 585 121 Al 119 545 ji} 106 120
Fhlnndc 131 ! M4 i M 302 A 1670 673 JES ~644) 647 L
Subtute 107 _ 4K 76 281 123 30 416 . :l\‘ 348 442 . AN 224 ST

MDEQ and WESTON
Page 1ot 3
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Table 11-B
Phase I
Groundwater Analytical Data Summary (Detections only)
YOC's
Velsicol Superfund Site
St. Louis, Michigan

Sampling Location . o WPZ-11X(25-30)] WPZ-111(28-30) | WPZ-12X(6-8) | WPZ-12X(8-10) | WPZ-14X(10-14)| WPZ-14X(17-19)| WPZ-141(19-22) | WPZ-15X(14-16)| WPZ-16X(10-13)| WSB02-02(12-15)| WSB02-03(12-15); WSBO2-04(7-11)
Matrix : Surface Water Water Water Water Water Water Water Water Watcr Water Water Water Water
Units : '"'::;Z:i:'(‘:;;‘°' ug/l ug/l ug/! ug/l u ug/l ug/l ug/] ug/l ug/t ug/l ug/l

Date Sampled : 215/02 2/20/02 213/02 214102 21802 218/02 21902 22002 220002 1/30/02 24102 2/5/02
fvoc's RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT

- = — S — —— e : =T

Methylcyclohexane -
{kranis-1,2-Dichtoroethene © D - 54y sy 23 17 1y L 21 ]
JI.2-Dichiorobenzene 16 49
[I1.1,1-Trichtoroethane S 200 91 3 i 1 N T B . i N SRR SN A
[1.1.2.2-Tewachlorocthane 78 (X}

F:1,2-Trighlorocthane: SO 330’ STy . L i ot | R . N [ R o
lll,l-thlomclhane 1D 31 151 4 4] 21 5y 1)
[[1-Dichiorocthene 65 %) - 23, j ‘ '
i 2-Dichioroethane 360 (X} 140

1,2-Dichloroprop 290 {X} 61 53

2-Hexanone NA [

4-Methyl-2-f Ji:3 6 1

Acctone 1700 111} 51 2] 1617

e 200 {X} 2500 D 1200 D 2] 17 - 470 D S0 D 27 440 D 12 110 1) 1)

iCarbon disulfide D 20 4] 3 3)

Chiorobe _# Lo 150000 D | 110803 5 | RS T s4. 23 L 29 ' 61 4 200D - 1) . 1
[Chlorocthane ID 33) 781

Shlaroform - . BT AR " il R ERERRRPE i - ] s A B : ]
E,Z-Dichlomcthcne D 1301 423 71 110 3 25

Hihylbcazene N T A D T . AERE 2] 2] - : ) 25 . o T
[Methyienc chioride 940 {X} 41 1 ]

Fretrachlorocth L asixy 723 2] 23 61

[Toluenc 140 3tJ 2) 2] 4)

trans-1,3-Dichloropropene NA

ITrichlorocthene 200 {X} 180) 2) 6] 1 11 | 2)

[Vinylchloride 15 243 - 2] 27 77 12

Xylene (Total) 35 27) 6 J 1] 1) 2

Iohexane - 1] 1]

CRITERIA- Michigan Pan 201 tenenic Cleanup of the Natural Resources & Environmental Protection Act 1994 PA 431

D The sanple was dilyted

1+ The analyte was positively sdentficd. the associated satencal value 15 an approxmate concentranan of the amalvic in the saIplc
NA- Untenion or value is not available ar. as 1s the case for CSAT, not apphicable

ID Inadequate data 1o develop cnicnon

{X) The GSI cnitenon shown 15 nat protective for surface water that is used as a drinking water suwie (Sce MDEQ FRD Op Memo 18 Foatnotes for turther explanation)

F{olded and Boxed values exceed GSI criteria |

MDEQ and WESTON
Page 3 of 4



Table 11-B
Phase |
Groundwater Analytical Data Summary (Detections only)
vOC's
Velsicol Superfund Site
St. Louis, Michigan

Sampling Location : Ground 'WSB02-06(10-15)| WSB02-07(13-17,

Matnix Surface Water Water Water

Units Iaterface Protectiol ug/! ug/l
Criteria (ug/)

Date Sampled 2/5/02 2/6/02

[VOC's RESULT RESULT

3

1’5%1;:“’* Torbetilie.

1,1,2,2- Term:hlorocthanc

1,2- Dnchlorocthanc

360 (X}

1,2-Dichl

P

2-Hexanone

{H{-Mcthyl-2-pentanone

Acetone

licarbon disulfide
BRI

“’I‘olucnc 140
{jeréing-1 3-Dichloroprop NA
[Trichloroethenc 200 {X}
[Vinylchloride 15
[Xylene (Total) 35
ICyclohexane -

MDEQ and WESTON

CRITERIA Michigan P'art 201 Generic Cleanup of the Natural Resources & Emvironmental Frotecuon Act 1994 PA 481

1 The sample was diluted

1~ The analyte was posstively wenuficd, the associated numencal value 15 an approxumate concentration of the analyte in the sanmple

NA- Cntenon ot value is not avatlable or. as 1s the case for CSAT. not applicable

D Tnadequate data to develop cntenion

{X} Ihe GSI critenon shown is not protective for surface water that is used as a drnking water source (See MDEQ ERD Op Menw 18 Foamotes lor turther explanalion)

F}olded and Boxed values exceed GSI criteria 1

Page 4 of 4



MDEQ and WESTON

Table 11-D
Phase I

Groundwater Analytical Data Summary

Inorganics
Velsicol Superfund Site
St. Louis, Michigan

Sampling [.ocation Groundwater SSD-01 WPZ-01X(8-10) | WPZ-01X(9-11) | WPZ-O1L(9-11) | WPZ-02X(9-12) | WPZ04X(10-14)| WPZ-06X(10-14)| WPZ-0C X(18-20)| WPZ-061(10-14) | WPZ-061(18-20) | WPZ07X(16-20)] WPZ-08X(10-12)
Matrix S";:;i:::" Water Water Water Wata Water Water Wata Water Water Water Water Water
Units Protection ug/l ug/l ug/l ug/l ug/l ug! ug/l ug/l ug/ ug/t ug/l ug/l
Date Sampled Criteria (ug/l) 26/02 1/30/02 113002 24002 214102 216/02 2702 2102 27102 28102 w1102 1102
Inorganics RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULY RES'_KE RESULT RESULT
L NA 853 " e sos | s i . . 4860 10800 et ]l 2 4
Antimony ID 28 <4 <4 <LS <15 <15 <15 =S ) _
Arsenic (A) 1500 <7 L Ty ey 382 F 509 R 91
|Banum 1900 78.2 509 47 537 88.5 847 ROR 126 130 32t 134
Seryllium G} <03 <1 <t @3 @3 <03 23 <3 047 < <1
\Cadmium 2.5 <03 1 <1 <03 <0.3 09 033 ) 098 ) RIS 17 <2 <2 -
Calcfu:ﬁ - 134000 82400 91700 166000 142000 519000 116000 53000 " 143000 163000 | 127000 363000
hromium 1 09 ) 14 iR 0.9 23 7 73) 755 4 216 3 268 J ~2 ~2
[Cobalt 100 < <2 24 < < 3.1 61 244 142 317 t 19
:OPPCI’ (G} 42} 87 17 19 483 193 104 J 36l 353 252 10 107
Iron (Ferrous) NA 59.2 1150 1920 934 3390 33500 11100 1520 18300
Mad(l’b) 14 <16 2 <2 16§ 38 ) 213 46 <3 198
im NA 21200 18400 21600 55900 29700 86900 344000 170000 99900
{G.X} <03 32 196 1780 m 2070 692 268 1010 i
sy I wl” €. " ot ‘<01 T e Sl B Ly T ay
. {G} <1 < 13 421 121 B 56.8 46
- 9630 ) e 81503, 14600 1 ) "3k y ;- 152000
5.0 32 < <4 <19 <19 <19 <t9 <§ <5
02 (M) s < <i s 3 s’ 5 e |7
u;dium NA 38800 2670 13100 16500 11600 233000 136000 1090000 165000
[Thallium 37 (X3 <3 <4 <4 < <3 <3 <3 < <3 < <9 <9
Vanadium 12 <17 12 I8 1.7 5 18 6 104 132 5 <2 <1
iZinc (G} <4.6 941 0.3 <46 293 412 212 ) 147 ) 605 3 798 3 <5 177
"Cyamdc 20 (M) <08 - 1) 15 0.94 2.5 17 4 2 3R s 21

CRITERIA Michigan Part 201 Genene Cheanup of the Natural Resources & Environmental Protectum At 1994 PA 491
D The sample was dibuted

3= The analyte was positively 1dentified, the assncrated fumencal value 15 a0 approxumate ancent1ation vl the analyle in the sampir

R= The data arc vnusable (The compound may or may not be present)
{01} GiST entenion 1 ph or water hardness dependent (Sce MDLQ ERD Op Mema 1% foutnotes for further explanation)
(M} Calculated criterion is below the analytical Target Detestion 1amut (TDL), theretore, the cntesion defaukss to the TDL

1X) The GGSI cmterion shown 15 not pentective for surface water that 15 used a3 2 dnnking w ater source. (See MDEQ £RI> Op Mema 18 Footnotes for Rurther explanabon}
{2} The current TDU for Meccury 15 0.2ppb, however, a TD1 of 5O F-4 using U.S. EPA Mcthod 1631, will be cequired afier September 10, 2000

NA- Crigenon of value 13 nol available o, a8 15 the case for CSAT, nat applic able
1D Inadequate data 1o develop criterion
[Botded & Rased vatues exceed Gt eritera |
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Table 11-E

Phase |

Groundwater Analytical Data Summary
Water Chemistry Parameters
Velsicol Superfuad Site
St. Louis, Michigan

Sampling Location WPZ-09X(20-22)| WPZ-09X(9-13) | WPZ-09I(10-14) | WP7-091(20-22) | WPZ-10X(16-20) | WPZ-10X(23-25){ WPZ-10X(9-13) | WPZ-101{23-25) | WPZ-101(9-13) | WPZ-11X(10-13)| WPZ-11X(23-25)| WPZ-11X(25-30) | WPZ-111(28-30) | WPZ-12X(6-8)
Matnx WATER WATER WATER WATER WATER WATLR WATER WATER WATER WATER WATER WATER WATER WATER
Units MG/, MG/L MG/ MG/L MG MG/L MG/L MG, MG MG/L MG MG MG/L MG/
Date Sampled 2/12/62 21202 212002 213/02 2/12/02 212102 21202 213/02 213/02 2/14/02 2/14/02 215/02 2/20/02 2/13/02
[IWATER CHEMISTRY RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT
BOD, (5-Day) 2.9 97 7.6 9.7 29 67 28 9.7 9.7 6.1 60 93 2) 9.7
[Carbon, Total Orgamic 6.8 14 R.9 11 35 13 81 16 11 L6 29 64 23 5.9
M; Oil & Grease <5 <5 <5 <5 6.5 <5 10.4 <3 ) 7.2 <6.3 8.9 27.1 <5
fNitrogen, Ammonia 12 37 45 9.5 6.1 12 0.09 42 1.4 0.19 9 6.2 4.3 0.24
itrogen, Nitrate+Nitrite 0.02 0.01 0.02 0.01 <0.01 0.02 0.02 0.01 0.22 0.01 0.02 <0.01 0.06 0.09
Pitrogen, Total Kjeldahl i3 3.6 ] 10 72 12 1.1 5.5 2.3 23 10 1n 49 0.51
esidue, § d S 250 44 808 81 181 658 67 754 65 982 336 672 6300 7
esidue,Dissolved @ 180°C (TDS) 11200 2860 5180 9490 4830 13690 1360 3220 1890 2090 6400 4850 3920 1370
JChemical oxygen demand 333 81 163 320 294 763 70 109 68 56 643 400 143 15
[Chlonde 5210 784 1440 3710 1020 6370 249 776 170 260 1310 Bl4 792 244
iﬁullec 798 641 1280 1250 1370 843 367 St 5S4 543 1470 1470 914 276

MDEQ and WESTON
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Table 11-D
Phase 1
Groundwater Analytical Data Summary
Inorganics
Velsicol Superfund Site
St. Louis, Michigan

Sampling Location Groundwater [| WPZ-11128-30) | WPZ-12X(6-8) | WPZ-12X(8-10) | WPZ-14X(10-14)| WPZ-14X(17-19)] WPZ-141(19-22) | WPZ-15X(14-16)| WPZ-16X(10-13)| WSB02-02(12-15)| WSB02-03(12-15)| WSBO2Z-04(7-11) | WSBO2-05(4-11) | WSB02-06(10-15) WSB02-07(13-17)
Matnx su::;::;:'" Water Water Water Water Watcr Wala Water Water Watar Waler Water Water Water Water
Units Protection g/t ugl ug/l ug ug ugh ugh ug/l ugh ugh ugl ug/l g ug/l
Date Sampled Criteria (ug/) 2720002 213102 214102 21802 218/02 21902 22002 272002 130102 24/02 25102 25102 25102 2/6/02
nerganics RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT RESULT SULT RESULT RESULT RESULT
Aluinisiir NA 3w s w0 434 3100 S lam 2590 - 17600 359 28 Py 47 26800 L
Axfnm-)ony 1D 36 <9 -9 =3 <31 <3.1 <30 ~3.1 <4 15 <LS <15 <15 ; 2]
l@ic(z\s) 150 %3 A 4 ) ws T L eia 356 16 53 4 <t 466 ERTR
|[Banum 1900 3190 127 143 86.3 129 303 120 216 114 19 488 215 366 484
fBeryttiom - {G) o210 < = @2 [ @il a0 @i R L a 03 [ s O 1 cdey
[Cadmium 25 2 2 ~2 <0.4 <04 <04 <04 0.4 <1 <03 035 <0.3 2.5 081 J
Galgium - 599000 257000 - 293000 190000 338000 652000 2540000 251000 287000 . 53000 [ 160w 122000 £14000- 1450000 .
(Chromium 11 60.1 <1 32 -1 154 <4 %3 398 18 <09 <09 153 754 3 1631
Cobalt 100 <13 17 33 <13 ' <13 <13 <13 109 < 1" | 33 < 393 59
COppC\' {G} 195 99 15K 26 231 38 243 472 19 251 42 73 633 169
HIron (Ferrous) NA 64700 1000 2220 3690 10100 10000 33500 42100 8550 940 ] 15500 1760 67100 16900
"Lead {Pb) 14 513 <3 <3 19 89 =19 118 4.1 -2 6 06 243 353 ) 74
Viag: 120000 ss600 §7100 212000 186000 131000 237000 160000 154000 56200 32200 418000 473000 %
2160 170 1930 297 309 378 1350 314 155 1590 119 3830 170
13 o1 .1 = Y ' ) B ) <. . et ) i
(G} 358 48 72 363 as 72 as 403 217 1.4 19)
- %00 15100 16700 o s~ | * 117000 REEY 9500 26063 |7 sy 9%
5.0 <25 <5 <5 <25 <25 <25 <5 <4 <19 <1.9 <19 <19 <19
Eﬂver" 02 (M) - 2 | < e &1 ey e < o of <55 - Qs Y <05 :
odium NA 275000 64000 90400 177000 219000 493000 161000 191000 247000 34500 10300 9730 430000 432000
tlium 374X} 45 < <9 <43 <43 <3 <43 <3 <« < < . 3 < )
Vanadium 12 3.2 <2 <2 1.8 8.4 19 19 403 <1 <17 <17 19 58.2 109
inc G} 475 <5 358 <32 247 <32 704 862 < <46 44 231 1971 2731
“yanide 20 {M) <08 31 27 13 <08 <08 08 0% -1 “0 8 11 13 095 52

MDEQ and WESTON

CRITERIA Michigan Pan 201 Genenie Cleanup of the Natural Resources & Favuonmental Protechion Act 1994 PA 451

- Ihe sample was diuted

J= The analyte was positively identificd, fhe associated numencal value ts an approxumate concentration of the analyte in the sample

R The data arc unusabie (| he compound may er may nol be present)

{661 GSU crtterson 1 pi or water hasdness dependent. (Sce MIEQ ERD Op Memo LR tootnotes for further explanition)

(M) Cakulated ceiterion is bekow the anahtical Tatget Detection Limit (TDU ), therefore, the critenon defautts 1o the TOL

X} The GS1 entenion shown s not protective for surface water that 15 used as a drinking water source. (See MDEQ ERD Op Memo 18 Footnotes for further explanation)
17} The current TOU for Mercury is 0 2ppb. hosever, 3 TDE of $ 0 F-4 wsing {15 EPA Mcthod 1631, will be tequured aRer Seprember 30. 2000
NA- Cnitenon or valuc 1s not available or, a3 15 the case for CSAT. not applicable

ID- Inadequate data Io develop crienon
[Botded & Bosed values exceed GS1 crireria |
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