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EXECUTIVE SUMMARY

INTRODUCTION

Roy F. Weston, Inc. of Michigan (WESTON®) 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\PhaselRpt5.23.02.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], l,l,l-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 1 SCOPE OF WORK

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

I
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• Developed a Base Map for the Site based new aerial and land surveys;

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

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

• Completed thermal-infrared (T-IR) surveys to locate potential seeps to the Pine River;

• Completed a technical review of historic documents;

• Conducted sampling of the NAPL seep area;

• Located the slurry wall with soil borings;

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

• Completed 40 vertical aquifer sampling (VAS) borings;

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

• 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;

• Completed an initial review of slurry wall and cap performance;

• Compiled, reduced, evaluated and validated the data collected under this SOW; and

• 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:

• 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.

• 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.

• 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 comer of the Site

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

• Significant defects, including NAPL permeations and discontinuities ("windows" or

"breeches") were identified in the slurry wall in the vicinity of the NAPL seep area.

• 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.

• 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.

• 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.

SHARED\20083500.001\PhaselRpt5.23.02.doc ES-4 28 May 2002



Roy F. Weston. Inc. of Michigan______________MDEO- Velsicol Superfund Site. St. Louis. MI

• 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.

• 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).

• Groundwater COC that exceed Groundwater Surface Water (GSI) criteria 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).

• 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.

• 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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• 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 n Investigation activities. The objective of the

Phase n 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 n 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 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.

• 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 n data and findings into the RI/FS report.
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SECTION 1

INTRODUCTION

Roy F. Weston, Inc. of Michigan (WESTON®) 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

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:

• Organize MDEQ project files according to Superfund Section site file outline structure;

• Develop an accurate scaled base map for the Site;

• Locate and document the location of all or at least portions of the slurry wall;

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

.) River;

• Evaluate current groundwater elevations and flow conditions at the Site;

• Evaluate groundwater chemistry inside and outside the slurry wall;

• Complete an initial evaluation of the slurry wall and cap performance; and,

• 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], l,l,l-trichloro-2,2-bis(p-chlorophenyl) ethane [DDT], and tris
(2,3-Dibromopropyl) phosphate [TRIS]).
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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.

hi 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 10~7 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 10~7 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 concern 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. VelsicoFs
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, I 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 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.
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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, M7" (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 Sanbom 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 aerial survey on 2 November 2001. The services provided by Abrams included:

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

forward overlap;

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

• color prints and enlargements;

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

with one foot contour intervals;

• 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 0.1 feet for all other features. The horizontal locations were referenced to the

Michigan State Plane Coordinate System NAD83, 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.

2.4 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 flow 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 a512x512 pixel resolution and a

detectable wavelength of approximately 2-6 um.

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;

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

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

• Pesticide List 1, using EPA Method 8081 (which included Polybrominated Biphenyl

(PBB), A-Chlordane, G-Chlordane, and 2,4'-Dichlorodiphenyl Trichloroethane (DOT));

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

• 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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2.7 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 Geoprobe® 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 Geoprobe® 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 Geoprobe® 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 Geoprobe® 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.

2.9 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 Geoprobe® 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-01I through WPZ-16I (see

Figure 1). Continuous soil sampling with the Geoprobe® 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-01I, WPZ-06I, WPZ-9I, WPZ-10I, WPZ-1II, 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-1 IX (25-30 ft) did not yield enough water to be sampled

through the Geoprobe® 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 Geoprobe® 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 river 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 criteria.

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", hi 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, ML 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.

hi 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-ER 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-OX5-2-710310) 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 14.4 °C. Figure 1, Appendix B presents the areas where the potential

DET\PROJECTS\20083500.001\PhaselRpt.doc 3-5 5/28/02



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

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, hi 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.

3.4 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 FDD. 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.

3.4.2 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/I.

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:

• WPZ-04X contained black wood that had strong diesel like odors.

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

strong chemical odor.

• 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).

• 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-1 IX, and WPZ-14X through and WPZ-16X had noticeable organic

odors from the soil.

• WPZ-04X had a strong diesel odor,

• WPZ-07X had a petroleum like odor,
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• WPZ-09X and WPZ-16X had a chemical odor, and

• WPZ-06X and WPZ-08X had a sulfur odor.

Evidence of staining and/or sheen was present in nine of these borings.

• WPZ-06X through WPZ-1IX, WPZ-15X and WPZ-16X had black stained sand,

• WPZ-09X, WPZ-09I, WPZ-1 IX and WPZ-14X had sheen present, and

• WPZ-1 IX 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-09I, WPZ-09X,

WPZ-10X, WPZ-1 IX, 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
WSB02-6. hi addition to the exterior borings, the following six interior locations were sampled

for groundwater: WPZ-01I, WPZ-06I, WPZ-09I, WPZ-101, WPZ-111, 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-10I, WPZ-10X, WPZ-11X, WPZ-11I, 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-05I 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
slurry 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

area.

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 FDD 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-11I 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-1 IS 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-1 OS and WS W-11. Details of these borings are provided below:
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• At WPZ-10S a one-inch seam of black stained gravel with slurry wall material above and

below was found at 25 feet bgs.

• 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.

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

below was found at 29 feet bgs.

• 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:

• The slurry wall may be intact, but the borehole may have deviated through the slurry wall

at depth, giving the appearance of a gap.

• 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 thiu areas.

• 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.

• 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 concerning 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 inward horizontal hydraulic gradient is present near the southeast corner 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-04I 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-04I 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 criteria have not been established.
Alternate criteria may be used for the Site during the RI 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 ug/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.

VOCs

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 criteria: 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,OOOug/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 ug/L in Water sample 001, which is approximately 6,500 times greater than the 13ug/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 |ig/L in water sample 001 and 620 mg/Kg in soil sample
003. These concentrations are approximately 10 times greater than the GSI criterion 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 ug/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:

• Pesticides (DDD, DDE, DOT),
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• VOCs (benzene, chlorobenzene, naphthalene, 1,4-DCB, 1,1,2,2-TCA and PCE),

• SVOCs (1,2,4-TCB, 1,2-DCB, 1,4-DCB, 2,4,6-TCP), and

• 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 a 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:

• 2,4'-DDT . Beta-BHC
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• 4,4 '-DDD • Dieldrin
• 4,4'-DDE • Endosulfan Sulfate
• 4,4'-DDT • Heptachlor Epoxide
• Alpha-BHC • 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). hi general the

pesticide exceedances in Site soil were not nearly as widespread or significant as the pesticide
exceedances in groundwater.

VOCs

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.

SVOCs

Twenty-four SVOCs were detected in soils collected from outside the containment system.

Table 9-C presents a summary of SVOCs detected in soil, hi 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 feet), 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-1IX [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-1 IX (12-15 feet), which is approximately 17.5 times greater than the default

background criterion.

Soil Summary

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

• Pesticides (DDD, DDE, DOT),
• VOCs (1,2-DCB, chlorobenzene, chloroform, ethyl benzene and xylene),
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• SVOCs (phenanthene), and

• 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:

• 2,4'-DDT • Dieldrin
• 4,4'-DDD • EndosulfanI
• 4,4'-DDE • Endosulfanll
• 4,4'-DDT • Gamma-BHC
• Alpha-BHC • Gamma-chlordane
• Alpha-chlordane • Heptachlor
• Beta-BHC • Heptachlor Epoxide
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• 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-11I; 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 fig/1 of 4,4'-DDT

at WPZ-1 II (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 ground water samples.
This compound was detected at one location (WPZ-101) and at very low concentration
(0.00796 ng/L), which is approximately 2.5 times less than the GSI criterion.

VOCs

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 • Carbon disulfide
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• Methylcyclohexane • Chlorobenzene
• Trans-l,2-Dichloroethene • Chloroethane
• l,2-Dichlorobenzene(l,2-DCB) • Chloroform
• 1,1,1-Trichloroethane • cis-l,2-Dichloroethene
• l,l,2,2-Tetrachloroethane(l,l,2,2-TCA) • Ethylbenzene
• 1,1,2-Trichloroethane • Methylene chloride
• 1,1-Dichloroethane • Tetrachloroethene (PCE)
• 1,1-Dichloroethene • Toluene
• 1 ,2-Dichloroethane • trans-l,3-Dichloropropene
• 1 ,2-Dichloropropane • Trichloroethene (TCE)
• 2-Hexanone • Vinyl chloride
• 4-Methyl-2-pentanone • Xylene (total)
• Acetone • Cyclohexane
• 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; ethyl benzene; PCE; toluene;

TCE; and vinyl chloride. Groundwater samples from the following locations contained VOCs

that exceeded GSI criteria: WPZ-04X; WPZ-06X; WPZ-06I; WPZ-09X; WPZ-09I; WPZ-10X;

WPZ-10I; WPZ-11X; WPZ-11I; 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-1 1 (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-1 II, WPZ-1 IX, and
WPZ-06X. These compounds were detected in both the exterior and interior piezometer

locations. The maximum benzene concentration was 2,600 n.g/L at WPZ-06X (10-14 feet)

which is 13-times greater than the GSI criterion of 200 |ig/L. The maximum chlorobenzene of

150,000 ug/L was detected at WPZ-1 IX which is 3,191-times greater than the GSI criteria of

47

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 ng/L at five locations (WPZ-02X, WPZ-08X, WPZ-09X, WPZ-IOX and WSB-02-6). The

maximum PBB concentration in groundwater was 0.18 jag/L in WPZ-IOX (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 ng/L, respectively which exceeds the residential

drinking water criterion of 0.71 ng/L by 6 times. Alpha and gamma chlordane were detected in

six locations at concentrations that ranged from 0.046 to 1.1 ng/L, which are below the

residential drinking water criterion of 2

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:

• Caprolactam
• 1,1 -Biphenyl, Dimethyl
• 1,2,4-Trichlorobenzene (1,2,4-TCB)
• l,3-Dichlorobenzene(l,3-DCB)
• 1,4-Dichlorobenzne (1,4- DCB)
• 2,4,6-Trichlorophenol
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• 2,4-Dichlorophenol • Phenanthrene
• 2-Chlorophenol (2-CP) • Phenol
• 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-IOX; WPZ-IOI; WPZ-11X; WPZ-11I; WSB-02-3; and, WSB-02-7.

The maximum SVOC concentration in groundwater was 1,4-DCB at 1300 ng/L in WPZ-11X

(23-25 feet) that exceeded the GSI criterion of 13 ^ig/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-IOX; WPZ-IOI; WPZ-1IX; WPZ-14X; WPZ-16X; and, WSB-02-6.

Total chromium levels were as high as 89.5 |o.g/L at WPZ-IOI, which is approximately 8-times

higher than the GSI criterion of 11 (ig/L for hexavalent chromium. Lead levels were as high

2920 ng/L at WPZ-IOI which is approximately 208-times higher than the GSI criterion of

14 ng/L. The maximum mercury concentration was 1.2 jj.g/1 in WPZ-1 II, which is over 900

times greater than the GSI criterion of 0.0013 U£/L. Vanadium levels were as high as 58.2

in WSB-02-6 which is approximately 5-times greater than the GSI criterion of 12

Thallium and silver were reported at 4.5 and 5.2 [Jg/L respectively in location WPZ-1 II only,

which exceed the GSI criteria of 3.7 and 0.2 ng/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 ng/L at WPZ-10X), sodium (1,400,000 ng/L at

WPZ-9I), potassium (158,000 yg/L at WPZ-9X), and magnesium (556,000 |̂ g/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 1 i-E.

BOD results ranged from less than 1 mg/L (WPZ-01I, 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-1 IX, 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-01I and WPZ-02X.

Speciation of nitrite and nitrate will be required in Phase n 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. IDS

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-01I, 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-01I, 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-01I (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 materials 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-ER. 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
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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:

• Pesticides (ODD, DDE, DOT),

• VOCs (1,2-DCB, chlorobenzene, chloroform, ethyl benzene and xylene),

• SVOCs (phenanthene), and

• 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.
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In general, groundwater COC that exceed GSI or residential drinking water criteria include:

• 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),

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

phthalate), and

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

vanadium).

The most significant groundwater COC exceedance was 5,100 jxg/L of 4,4-DDT that is

255,000 times greater than the GSI criterion. VOCs (benzene and chlorobenzene) and pesticides

(2,4'-DOT, 4,4'-DOT, 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:

• 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.

DETyPROJECTS\20083500.001\PhaselRpt.doc 4-5 5/28/02



Roy F. Weston. Inc. of Michigan______________MDEO - Velsicol Superfund Site. St. Louis. MI

• 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.

4.2 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 n 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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• 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 stress

tests, and gauging of the Pine River.

• 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 n 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 H findings into the RI/FS report.
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Table 1
Monitoring Well and Piezometer Construction Summary

Velslcol Superfund Site
St. Louis, Michigan

Well
WPZ-01X
WPZ-01I
WPZ-02X
WPZ-02I
WPZ-03X
WPZ-03I
WPZ-04X
WPZ-04I
WPZ-05X
WPZ-05I
WPZ-06X
WPZ-06I
WPZ-07X
WPZ-07I
WPZ-08X
WPZ-08I
WPZ-09X
WPZ-09I
WPZ-10X
WPZ-10I
WPZ-11X
WPZ-11I
WPZ-12X
WPZ-12I
WPZ-13X
WPZ-13I
WPZ-14X
WPZ-14I
WPZ-15X
WPZ-151
WPZ-16X
WPZ-16I

Northing
696872.68
696887.05
696856.822
696855.52
695452.43
695468.86
695552.94
695565.41
696142.64
696142.19
696765.78
696759.29
697224.36
697223.99
697471.98
697463.53
697584.53
697574.64
697465.9
697462.06
697434.95
697425.81
697076.47
697070.78
696437.96
696437.05
697395.35
697374.25
696922.89
696918.69
695816.99
695822.89

Easting
13057615.19
13057614.3
13057220.3
13057202.81
13056952.67
13056952.03
13056394.48
13056408.04
13056052.06
13056060.41
13056344.94
13056353.6
13056606.26
13056612.83
13057362.09
13057362.7
13057626.24
13057622.51
13057786.7
13057777.71
13057808.78
13057797.64
13058064.09
13058059.39
13057217.75
13057204.45
13057046.13
13057052.01
13056531.52
13056538.61
13056192.62
13056202.44

Ground
Elevation (ft)

728.3
730.0
727.9
730.2
734.5
735.0
728.1
728.6
727.4
729.0
727.9
728.3
728.1
728.5
727.8
728.5
727.8
728.8
727.6
728.9
727.5
728.4
724.4
725.5
727.2
728.4
727.4
728.4
728.1
728.9
727.6
729.6

Top of Casing
Elevation (ft)

731.44
732.84
731.54
733.23
737.22
738.09
731.30
731.85
729.89
731.38
731.05
731.43
730.60
730.91
731.10
731.48
730.16
731.21
730.71
732.02
730.77
731.38
727.00
727.93
729.61
730.76
729.88
730.82
731.09
731.37
730.58
732.09

Total Depth
from TOC (ft)

13.94
13.92
14.02
16.57
14.76
14.41
18.38
17.94
20.39
20.58
21.60
22.98
21.55
18.88
19.71
19.66
24.70
27.40
28.09
27.43
28.064

33.49
12.63
15.90
8.48
9.22

21.44
24.15
18.96
19.34
14.69
14.67

Screen
Length (ft)

5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Depth to Top of
Screen (ft bgs)

6.0
6.5
7.0
9.0
7.0
7.0
10.5
10.0
8.0
8.5
15.0
15.0
15.0
12.0
12.0
12.0
17.5
17.5
20.0
20.5
25.0
26.0
5.5
9.0
2.0
2.0
14.5
17.0
11.5
12.0
8.5
7.5

Depth to Bottom
of Screen (ft bgs)*

11.0
11.5
12.0
14.0
12.0
12.0
15.5
15.0
18.0
18.5
20.0
20.0
20.0
17.0
17.0
17.0
22.5
22.5
25.0
25.5
30.0
31.0
10.5
14.0
7.0
7.0
19.5
22.0
16.5
17.0
13.5
12.5

Top of Screen
Elevation (ft)

722.50
723.92
722.52
721.66
727.46
728.68
717.92
718.91
719.50
720.80
714.45
713.45
714.05
717.03
716.39
716.82
710.46
708.81
707.62
709.59
702.53
702.89
719.37
717.03
726.13
726.54
713.44
711.67
717.13
717.03
720.89
722.42

Bottom of Screen
Elevation (ft)

717.50
718.92
717.52
716.66
722.46
723.68
712.92
713.91
709.50
710.80
709.45
708.45
709.05
712.03
711.39
711.82
705.46
703.81
702.62
704.59
697.53
697.89
714.37
712.03
721.13
721.54
708.44
706.67
712.13
712.03
715.89
717.42

Notes:
Northing and Easting coordinates are Michigan State Plane NADS3, international feet
Elevation datum is NA VD88
Surveyed November 2001 and February 2002
NA wells not measured-pink dye visible in wells

ttj depth taken with interface probe on March 19, 2002
tf measured depth, well originally set at 30ft
* depths obtained from original well logs (installed by WESTON and others)

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

MDEQ and WESTON
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Table 1
Monitoring Well and Piezometer Construction Summary

Velslcol Superfund Site
St. Louis, Michigan

Well
CW6-EP
CW6-IP

CW19-EP
CW19-IP
CW31-EP
CW31-IP
CW51-EP
CW51-IP
CW60-EP
CW60-IP
GMW-1A
GMW-1B
GMW-1C
GMW-1D
GMW-2
GMW-3

GMW-4A
GMW-5A
GMW-6
GMW-7

GMW-7D
GMW-8
GMW-9

GMW-10
GMW-10D
GMW-1 1

GMW-12A
GMW-1 3
GMW-14

GMW-14D
GMW-1 5D
GMW-1 6S
GMW-16D

River M-46 Bridge
River Mill St Bridge

Northing
696875.9
696886.86
696115.63
696116
695454.72
695469.26
696739.47
696736.19
697387.31
697361.6
695507.13
695586.64
695512.93
695463.4
695882.67
695886.83
696031.13
696447.99
696534.95
696445.86
696084.52
696940.43
696925.8
697314.36
697379.1
697002.26
697412.21
697510.05
697167.16
696874.39
696153.95
697981.59
697979.17
695401
697466

Easting
13057652.86
13057651.6
13057058.93
13057048.9
13056630.37
13056627.87
13056331.42
13056340.01
13057005.67
13057019.4
13056567.57
13056562.56
13056539.27
13056580.96
13056904.45
13056605.67
13056128.29
13056856.04
13056560.59
13056217.05
13056064.94
13056608.85
13056932.24
13057028.73
13056993.5
13057217.39
13057357.74
13057694.03
13057587.78
13057665.92
13057059.11
13057870.66
13057879.45
13056373
13059010

Ground
Elevation (ft)

728.6
729.7
731.1
732.2
731.1
731.9
728.5
728.5
726.2
727.5
731.5
735.2
731.4
731.1
738.6
746.0
732.2
735.5
730.4
729.8
728.3
729.8
730.4
730.1
726.1
731.6
728.7
731.6
731.8
728.3
731.4
727.2
727.1

-
-

Top of Casing
Elevation (ft)

731.44
732.43
733.96
735.13
733.77
734.69
731.30
730.79
728.89
729.75
734.47
738.17
733.45
733.45
741.74
749.53
735.16
737.99
734.23
733.52
731.13
733.87
734.05
732.85
728.50
733.98
731.01
733.86
735.46
730.65
734.13
730.61
730.03
725.20
728.37

Total Depth
from TOC (ft)

22.14
21.11
16.71
16.65
NA2

NA2

18.54
19.40
20.99
15.76
17.12
18.27
16.38
81.8 3

23.65
30.79
17.58
20.22
15.38
16.57

100.2 3|S

16.28
15.38
15.41
82.51
14.05
13.75
16.18
18.33
79.51
73.20
27.99
91.22
.
-

Screen
Length (ft)

15
15
8
8
10
9
10
10
10
10
10

13.9
6.5
10

-
11.1
14
.

10
.
-

10
-

7.1
.
-

10
10
10
10
-
-

Depth to Top of
Screen (ft bgs)

5
5
5
5

8.5
6

6.5
7
9
4

3.7
3.9
7.3
68
-
-

3.8
3.9

-
.

95
.
-

69
-

3.8
-
-

70
60
16
79
-
-

Depth to Bottom
of Screen (ft bgs)*

20
20
13
13

18.5
15

16.5
17
19
14

13.7
17.8
13.8
78

.
14.9
17.9
.
.

105
-
.

79
-

10.9
-
-

80
70
26
89
-
-

Top of Screen
Elevation (ft)

724.30
726.32
725.25
726.48
722.61
725.89
722.76
721.39
717.90
723.99
727.77
731.3
724.1

661.65
-
-

728.4
731.6

-
-

640.93
.

655.99
-

724.9

-
661.14
670.93
712.62
648.81

-
-

Bottom of Screen
Elevation (ft)

709.30
711.32
717.25
718.48
712.61
716.89
712.76
711.39
707.90
713.99
717.77
717.35
717.62
651.65
718.09
718.74
717.34
717.60
718.85
716.95
630.93
717.59
718.67
717.44
645.99
719.93
717.80
717.68
717.13
651.14
660.93
702.62
638.81

.
-

Notes:
Northing and Easting coordinates are Michigan State Plane NAD83, international feet
Elevation datum is NA VD88
Surveyed November 2001 and February 2002
NA3 wells not measured-pink dye visible in wells

** depth taken with interface probe on March 19, 2002
*s measured depth, well originally set at JOS ft
* depths obtained from original well logs (installed by WESTON and others)

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

MDEQ and WESTON

I:\OMI\Sharcd\Vclsicol-PineRiver\Tables\MW and PZ Construction Summary.xlj Page 2 of 2



Table 3
Phase I

Groundwater Elevation Summary
Velsicol Superfund Site

St. Louis, Michigan

Well
WPZ-01X
WPZ-01I
WPZ-02X
WPZ-02I
WPZ-03X
WPZ-03I
WPZ-04X
WPZ-04I
WPZ-05X
WPZ-05I
WPZ-06X
WPZ-06I
WPZ-07X
WPZ-07I
WPZ-08X
WPZ-08I
WPZ-09X
WPZ-09I
WPZ-10X
WPZ-10I
WPZ-1 IX
WPZ-11I
WPZ-1 2X
WPZ-1 21
WPZ-1 3X
WPZ-13I
WPZ-1 4X
WPZ-1 41
WPZ-1 5X
WPZ-1 51
WPZ-1 6X
WPZ-1 61

Top of Casing
Elevation (ft)

731.44
732.84
731.54
733.23
737.22
738.09
731.3
731.85
729.89
731.38
731.05
731.43
730.6
730.91
731.1
731.48
730.16
731.21
730.71
732.02
730.77
731.38
727
727.93
729.61
730.76
729.88
730.82
731.09
731.37
730.58
732.09

March 1,2002
Depth to Water
from TOC (ft)

10.23
11.19
8.97
11.70
9.26
12.34
12.86
13.29
9.65
9.35
12.21
10.02
12.05
9.52
11.65
10.15
11.34
9.75
12.34
12.14
12.25
12.61
8.34
6.21
4.76
8.52
10.52
10.36
12.55
9.58
10.75
9.40

Water
Elevation (ft)

721.21
721.65
722.57
721.53
727.96
725.75
718.44
718.56
720.24
722.03
718.84
721.41
718.55
721.39
719.45
721.33
718.82
721.46
718.37
719.88
718.52
718.77
718.66
721.72
724.85
722.24
719.36
720.46
718.54
721.79
719.83
722.69

Head
Difference (ft)

0.44

-1.04

-2.21

0.12

1.79

2.57

2.84

1.88

2.64

1.51

0.25

3.06

-2.61

1.10

3.25

2.86

March 6, 2002
Depth to Water
from TOC (ft)

10.31
11.09
9.06
11.61
9.07
12.21
13.16
13.43
9.50
9.21
12.51
10.03
12.34
9.33
11.75
10.00
11.39
9.68
12.61
12.22
12.47
12.81
8.57
6.14
4.63
8.37
10.72
10.37
12.88
9.48
11.33
9.66

Water
Elevation (ft)

721.13
721.75
722.48
721.62
728.15
725.88
718.14
718.42
720.39
722.17
718.54
721.40
718.26
721.58
719.35
721.48
718.77
721.53
718.10
719.80
718.30
718.57
718.43
721.79
724.98
722.39
719.16
720.45
718.21
721.89
719.25
722.43

Head
Difference (ft)

0.62

-0.86

-2.27

0.28

1.78

2.86

3.32

2.13

2.76

1.70

0.27

3.36

-2.59

1.29

3.68

3.18

March 13, 2002
Depth to Water
from TOC (ft)

9.59
10.85
8.51
11.46
8.05
11.92
12.58
12.68
8.81
9.01
12.25
9.86
12.40
9.03
11.34
9.80
10.41
9.51
11.84
11.77
11.76
12.12
7.85
6.01
3.81
8.04
10.61
10.18
12.35
9.29
10.67
9.63

Water
Elevation (ft)

721.85
721.99
723.03
721.77
729.17
726.17
718.72
719.17
721.08
722.37
718.80
721.57
718.20
721.88
719.76
721.68
719.75
721.70
718.87
720.25
719.01
719.26
719.15
721.92
725.80
722.72
719.27
720.64
718.74
722.08
719.91
722.46

Head
Difference (ft)

0.14

-1.26

-3.00

0.45

1.29

2.77

3.68

1.92

1.95

1.38

0.25

2.77

-3.08

1.37

3.34

2.55

March 19, 2002
Depth to Water
from TOC (ft)

10.07
10.88
8.98
11.49
9.39
12.02
12.82
13.18
9.76
9.06
12.19
9.87
12.05
9.15
11.62
9.85
10.99
9.53
12.11
11.90
12.01
12.32
8.18
5.95
5.06
8.28
10.47
10.13
12.52
9.34
11.03
9.56

Water
Elevation (ft)

721.37
721.96
722.56
721.74
727.83
726.07
718.48
718.67
720.13
722.32
718.86
721.56
718.55
721.76
719.48
721.63
719.17
721.68
718.60
720.12
718.76
719.06
718.82
721.98
724.55
722.48
719.41
720.69
718.57
722.03
719.55
722.53

Head
Difference (ft)

0.59

-0.82

-1.76

0.19

2.19

2.70

3.21

2.15

2.51

1.52

0.30

3.16

-2.07

1.28

3.46

2.98
Nota

Northing and Easting coordinates are Michigan Stale Plane NAD83. international feel
Elevation datum is NA VD&S
NA wells not measured during March /, 2002 event
NA wells not measured-pink dye visable in wells

MDEQ and WESTON
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Table 2
Phase I

Soil Boring Summary
Velsicol Superfund Site

St. Louis, Michigan

Residual Contamination
Soil Borings

Slurry Wall Soil
Borings

Boring
WSB02-01
WSB02-02
WSB02-03
WSB02-04
WSB02-05
WSB02-06
WSB02-07
WPZ-01S
WPZ-02S
WPZ-03S
WPZ-04S
WPZ-05S
WPZ-06S
WPZ-07S
WPZ-08S
WPZ-09S
WPZ-10S
WPZ-11S
WPZ-12S
WPZ-13S
WPZ-14S
WPZ-15S
WPZ-16S
WSW-01
WSW-02
WSW-03
WSW-04
WSW-05
WSW-06
WSW-07
WSW-08
WSW-09
WSW-10
WSW-I1

WSW-12P*
WSW-13
WSW-14

Northing
697364.35
697373.50
697276.13
696858.70
696849.98
696144.50
695494.65
696879.97
696856.10
695462.34
695556.82
696144.54
696763.03
697225.27
697468.35
697580.33
697465.18
697433.16
697075.15
696437.51
697391.30
696922.18
695818.75
697449.31
697418.86
697406.80
697395.03
697382.98
697370.53
697357.54
697341.82
697328.01
697423.73

NA
695543.29

NA
697469.09

Easting
13056936.15
13056932.81
13056603.23
13056466.43
13056427.17
13056051.86
13056481.34
13057614.19
13057210.97
13056951.39
13056399.60
13056055.46
13056348.85
13056607.97
13057363.10
13057623.05
13057782.52
13057805.26
13058061.27
13057210.64
13057045.67
13056535.12
13056197.70
13057792.99
13057814.86
13057823.12
13057832.00
13057840.58
13057847.52
13057855.45
13057860.95
13057865.35
13057811.00

NA
13056399.55

NA
13057364.38

Ground Elevation (ft)
726.27
725.28
727.31
726.35
721.64
727.22
727.86
729.00
729.29
734.92
728.51
728.33
728.14
728.21
728.06
728.44
728.73
728.22
724.94
727.87
727.64
728.80
728.82
728.63
728.70
728.91
728.91
728.68
728.64
728.54
729.36
729.52
728.74

NA
727.11

NA
728.13

Total Depth (ft)
25
15
15
10
10
20
20
10
5
10
10
5
15
10
15
15
30
35
10
10
10
15
15
33
35
30
33
30
30
30
30
30
35
35
10
35
23

Notes:
Nanking and Easting coordinates are Michigan State Plane NAD83, international feet
Elevation datum is NA VD88
Surveyed February 2002

NA - WSW-I1 and WSW-13 are located within one foot ofWPZ-HS
Survey point WSW-I2P is boring WSW-12Q
* Slurry wall was not found at this location

MDEQ and WESTON
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Table 3
Phase I

Groundwater Elevation Summary
Velsicol Superfund Silt

St. Louis, Michigan

Well
CW6-EP
CW6-IP

CW19-EP
CW19-IP
CW31-EP
CW31-IP
CW51-EP
CWSl-ff
CW60-EP
CW60-IP
GMW-1A
GMW-1B
GMW-1C
GMW-1D
GMW-2
GMW-3

GMW-4A
GMW-5A
GMW-6
GMW-7

GMW-7D
GMW-8
GMW-9

GMW-10
GMW-10D
GMW-I1

GMW-12A
GMW-13
GMW-14

GMW-14D
GMW-15D
GMW-16S
GMW-16D

River M-46 Bridge
River Mill St Bridge

Top of Casing
Elevation (ft)

731.44
732.43
733.96
735.13
733.77
734.69
731.3
730.79
728.89
729.75
734.47
738.17
733.45
733.45
741.74
749.53
735.16
737.99
734.23
733.52
731.13
733.87
734.05
732.85
728.5
733.98
731.01
733.86
735.46
730.65
734.13
730.61
730.03
725.2
728.37

March 1, 2002
Depth to Water
fromTOC(ft)

10.39
10.77
10.95
13.57
NA2

NA2

12.81
9.12
9.96
8.01
11.09
16.90
12.61

LOCKED
20.09
NA'
12.97
16.58
NA1

11.51
LOCKED

12.17
12.43
11.06
27.38
12.34
9.23
12.19
13.77
25.45
39.94

LOCKED
LOCKED

6.66
9.94

Water
Elevation (ft)

721.05
721.66
723.01
721.56
NA2

NA2

718.49
721.67
718.93
721.74
723.38
721.27
720.84

NA
721.65

NA1

722.19
721.41
NA'

722.01
NA

721.70
721.62
721.79
701.12
721.64
721.78
721.67
721.69
705.20
694.19

NA
NA

718.54
718.43

Head
Difference (ft)

0.61

-1.45

-

3.18

2.81
-
.

_

.
-
-

-

-
-

-
.

-

-

March 6, 2002
Depth to Water
from TOC (ft)

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

10.86
16.80
12.48

LOCKED
20.02
27.49
12.86
16.38
12.16
11.42

LOCKED
12.06
12.30
10.96
27.45
12.23
9.12
12.14
13.70
25.24
39.25
11.10
28.75
7.04
10.94

Water
Elevation (ft)

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

723.61
721.37
720.97

NA
721.72
722.04
722.30
721.61
722.07
722.10

NA
721.81
721.75
721.89
701.05
721.75
721.89
721.72
721.76
705.41
694.88
719.51
701.28
718.16
717.43

Head
Difference (ft)

_

.

.

.

.

.

_

_

.

.

.

.
-

-
.

.

March 13, 2002
Depth to Water
from TOC (ft)

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

10.57
16.71
12.20

LOCKED
19.82
27.29
12.68
14.82
12.07
11.26

LOCKED
11.88
12.09
10.76
27.36
12.08
8.93
11.99
13.58
25.03
36.83
10.00
28.56
6.68
10.20

Water
Elevation (ft)

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

723.90
721.46
721.25

NA
721.92
722.24
722.48
723.17
722.16
722.26

NA
721.99
721.96
722.09
701.14
721.90
722.08
721.87
721.88
705.62
697.30
720.61
701.47
718.52
718.17

Head
Difference (ft)

.

-

-

_

.

.
-
-
.
.
.
-
-

-
-
-
-
-
-
-
.
-

-

.

March 19, 2002
Depth to Water
from TOC (ft)

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

10.70
16.66
12.40
35.72
19.78
27.32
12.73
15.45
12.02
11.22
28.35
11.90
12.17
10.79
27.02
12.08
8.94
11.95
13.49
24.84
38.39
10.34
28.00
6.52
9.92

Water
Elevation (ft)

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

NA2

723.77
721.51
721.05
697.73
721.96
722.21
722.43
722.54
722.21
722.30
702.78
721.97
721.88
722.06
701.48
721.90
722.07
721.91
721.97
705.81
695.74
720.27
702.03
718.68
718.45

Head
Difference (ft)

-

.
-
.
-
-
-

-

-

-
-

-
-

-

-
Notes:

Northing and Easting coordinates are Michigan State Plane NAD8S, international feet
Elevation datum is NAVDSS
NA ' wells not measured during March I. 2002 event
NA ' wells not measured-pink dye visable in wells

MDEQ and WESTON
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Table 4
Phase I

Summary of VAS Field Measurements
Velslcol Superfund Site

St. Louis, Michigan

Vertical Aquifer Sample Location
WPZ-1X initial
WPZ-1X final

WPZ-1X initial
WPZ-1X final
WPZ- 11 initial
WPZ-11 final

WPZ-2X initial
WPZ-2X final

WPZ-4X
WPZ-6X initial
WPZ-6X final

WPZ-6X initial
WPZ-6X final
WPZ-6I initial
WPZ-6I final
WPZ-6I initial
WPZ-6I final

WPZ-7X initial
WPZ-7X final

WPZ-8X initial
WPZ-8X final
WPZ-8X initial
WPZ-8X final
WPZ-9X initial
WPZ-9X final
WPZ-9X initial
WPZ-9X final
WPZ-9I initial
WPZ-9I final

WPZ-9I initial
WPZ-9I final

WPZ- 1 OX initial
WPZ-10X final

WPZ-10X initial
WPZ- 1 OX final

Interval (ft. bp)
8-10
8-10
9-11
9-11
9-11
9-11

9.5-12
9.5-12
10-14
10-14
10-14
18-20
18-20
10-14
10-14
18-20
18-20
15-20
16-20
10-12
10-12
13-17
13-17
9-13
9-13

20.5-22.5
20.5-22.5

10-14
10-14

20.5-22.5
20.5-22.5

9.5-13
9.5-13
18-20
18-20

pB
6.08
6.58
6.94
6.80
6.15
6.47
6.32
6.23
7.44
7.60
7.88
7.55
7.72
7.62
7.54
7.18
6.86
8.84
8.16
7.66
7.09
7.08
6.89
7.70
7.39
6.50
6.57
6.81
6.98
7.10
6.81
7.13
6.57
7.20
6.12

Conductivity (uS)
48
531
662
670
1211
1203
927
896

4408
2836
3149
5613
5673
2976
3197
6493
6320
8:07
8.43
3359
3429
2935
3060
4149
4339
16689
16941
7391
7312
11062
13685
2225
2002
7359
5637

Dissolved Oxygen (%)
32.4
23.7
22.5
13.1
62.2
13.5
55.4
15.6

115.3
75.4
5.1
69.6
5.9
47.6
3.3
56.5
3.4
34.6
66.9
66.5
93.9
56.6
4.5
16.5
6.1
10.8
2.6
40.8
20.7
44.7
4.5
11.8
4.0

24.2
8.1

ORP(mV)
231.6
202.1
-17.9
-33.6
212.0
120.1
-5.5
-7.0

-16.2
-36.1
-341.2
-198.1
-278.2
-146.1
-217.1
-119.2
-180.4
-180.0
-77.0
-132.4
-101.1
•89.4
-115.7
-64.0

-133.0
-39.2
-58.0
-91.0
-130.0
-104.0
-160.0
-72.9
-11.5
-102.1
-34.5

Temperature (Celsius)
7.65
7.85
8.09
8.33
5.59
6.86
6.76
7.49
7.27
7.75
8.75
10.36
11.01
9.60
9.01
8.41
10.43
8.84
8.16
4.94
6.39
7.58
8.98
5.88
7.68
9.38
10.69
7.17
7.11
6.92
8.65
7.02
7.13
7.36
10.16

-Notes:
-Instument used: YSI 650 Multiparameter Display System and 6600 Sonde probe
-no water sample collected from WPZ-3X, WPZ-3I, and WPZ-13X
-no parameters were taken for WPZ-05X, WPZ-16X, WSB02-01, and WSB02-02.
-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

MDEQ and WESTON
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Table 4
Phase I

Summary of VAS Field Measurements
Velsicol Superfund Site

St. Louis, Michigan

Vertical Aquifer Sample Location
WPZ-1 OX initial
WPZ-1 OX final
WPZ-1 01 initial
WPZ-1 01 final
WPZ-10I initial
WPZ-1 01 final

WPZ-1 IX initial
WPZ-11X final

WPZ-1 IX initial
WPZ-1 IX final

WPZ-1 IX initial
WPZ-1 IX final
WPZ-1 11 initial
WPZ-l 11 final

WPZ-12X initial
WPZ-12X final
WPZ-12X initial
WPZ-12X final

WPZ-14X initial
WPZ-14X final
WPZ-1 4X initial
WPZ-14X final
WPZ-141 initial
WPZ-1 41 final

WPZ-1 5X initial
WPZ-15X final

WSB02-03 initial
WSB02-03 final

WSB02-04 initial
WSB02-04 final

WSB02-05 initial
WSB02-05 final
WSB02-06 initial
WSB02-06 final

WSB02-07 initial
WSB02-07 final

Interval (ft. bgs)
23-25
23-25
9.5-13
9.5-13

23.5-25.5
23.5-25.5

10-13
10-13
23-25
23-25
25-30
25-30
28-30
28-30
6.5-8.5
6.5-8.5
8.5-10.5
8.5-10.5

10-14
10-14

17.5-19.5
17.5-19.5

19-22
19-22
14-16
14-16
11-15
11-15
7-11
7-11

4.5-6.5
4.5-6.5
10-15
10-15
11-15
13-17

PH
6.21
6.04
7.12
6.69
6.52
6.55
6.64
6.07
6.02
5.99
6.22
5.92
6.78
6.17
6.87
6.79
6.99
6.61
8.04
7.85
7.13
7.01
7.07
6.83
7.00
6.84
8.80
8.84
9.36
9.81
13.49
14.14
6.62
6.46
7.20
6.80

Conductivity (uS)
19128
19070
2742
2841
4041
4080
3307
2500
7190
6825
5092
4968
4634
4830
1969
2039
2277
2326
3684
3594
4223
4222
7140
8057
3752
3917
1257
1333
1232
1201
747
753
5796
6148
9321
11170

Dissolved Oxygen (%)
19.8
7.3
47
6.5

31.7
6.6
20.8
2.7
13.5
2.4
6.8
-3.3
25.5
-1.3
25.3
41.3
14.6
4.2
3.6
3.9
5.6
1.6
2.5
2.1
1.6
3.1

108.8
109.0
47.9
20.2
51.9
29.4
16.2
34.6
80.7
32.5

ORP(mV)
-65.4
-64.2
-87.6
-84.4
-73.6
-92.1
19.3
2.5

-36.8
-69.7
-48.0
-72.7
-128.7
-111.5

8.2
19.8

-128.0
-148.0
-204.0
-119.0
-101.0
-112.0
-128.0
-112.0
-182.0
-206.0

16.1
-11.0
235.5
236.7
227.0
226.0
-369.0
-202.0
-55.0

-156.0

Temperature (Celsius)
10.19
10.88
6.06
7.88
9.51
11.10
5.46
7.21
8.70
10.65
10.36
11.18
8.90
11.74
6.39
6.55
7.11
6.64
8.44
7.94
10.40
10.51
9.21
10.17
8.97
9.22
6.20
6.50
6.88
7.14
4.02
4.44
7.20
7.98
8.68
9.29

-Notes:
-Instument used: YSI650 Multiparameter Display System and 6600 Sonde probe
-no water sample collected from WPZ-3X, WPZ-3I, 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 WSB02-02.
-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

MDEQ and WESTON
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Table 5
Phase I

Summary of VOC Field Measurements
Velsicol Superfund Site

St. Louis, Michigan

Location
WPZ-04X
WPZ-07X
WPZ-09I
WPZ-09I
WPZ-09I
WPZ-09I
WPZ-09X
WPZ-09X
WPZ-09X
WPZ-09X
WPZ-10X
WPZ-11X
WPZ-11X
WPZ-14X
WPZ-14X
WPZ-16X
WPZ-16X
WPZ-16X
WPZ-16X
WPZ-16X
WPZ-11S
WSW-03
WSW-04
WSW-04
WSW-04
WSW-04
WSW-04
WSW-04
WSW-05
WSW-05
WSW-05
WSW-06
WSW-06

Date
2/6/02
2/8/02
2/12/02
2/12/02
2/12/02
2/12/02
2/1 1/02
2/1 1/02
2/1 1/02
2/1 1/02
2/12/02
2/14/02
2/14/02
2/15/02
2/15/02
2/20/02
2/20/02
2/20/02
2/20/02
2/20/02
2/13/02
2/18/02
2/19/02
2/19/02
2/19/02
2/19/02
2/19/02
2/19/02
2/19/02
2/19/02
2/19/02
2/19/02
2/19/02

Depth (ft bgs)
13
17
11
12
17
18
16
17
18
19
25
23
29
12
13
8
9
12
13
14
29
30
20
25

26.5
30
31

32.5
25

27.5
17.2
29
30

VOC Reading (ppm)
0.5
16.0
5.7
4.3
1.7
0.7
1.1
2.7
5.3
0.6
0.5
10.4
1.7
0.1
0.1
6.2

43.8
1.5
1.5
1.6
7.7
2.0
1.7
18
1.7
115
0.5
12.6
16.7

187.0
29.0
17.5
17.6

Notes:
Insttanent used: MuttiRAE PLUS Multi-Cm Monitor Mill PID
M> measurements collected between 2/20/02 and 2/22/02 due to heavy

rain (WSW-09, WSW-IO, WSW-11, WSW-IS)

MDEQ and WESTON
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Table 10
Phase I

Summary of Groundwater Samples Collected
Velsicol Superfund Site

St. Louis, Michigan

#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

LOCATION
WPZ-01I
WPZ-01X
WPZ-01X
WPZ-02X
WPZ-04X
WPZ-06I
WPZ-06I
WPZ-06X
WPZ-06X
WPZ-07X
WPZ-08X
WPZ-08X
WPZ-09I
WPZ-09I
WPZ-09X
WPZ-09X
WPZ-10I
WPZ-10I
WPZ-10X
WPZ-10X
WPZ-10X
WPZ-11I
WPZ-11X
WPZ-11X
WPZ-11X
WPZ-12X
WPZ-12X
WPZ-14I
WPZ-14X
WPZ-14X
WPZ-15X
WPZ-16X
WSB-02
WSB-03
WSB-04
WSB-05
WSB-06
WSB-07
SSD-01
SSD-01

DEPTH (FT)
9-11
8-10
9-11
9-12
10-14
10-14
18-20
10-14
18-20
16-20
10-12
14-17
10-14
20-22

20.5-22.5
9-13

23-25
9-13

16.5-20
23-25
9-13

28-30
10-13
23-25
25-30
6-8
8-10
19-22
10-14

17.5-19.5
14-16
10-13
12-15
12-15
7-11
4-11
10-15
13-17

-
-

DATE
2/4/02
1/30/02
1/30/02
2/4/02
2/6/02
2/2/02
2/8/02
2/7/02
2/7/02

2/11/02
2/11/02
2/11/02
2/12/02
2/13/02
2/12/02
2/12/02
2/13/02
2/13/02
2/12/02
2/12/02
2/12/02
2/20/02
2/14/02
2/14/02
2/15/02
2/13/02
2/14/02
2/19/02
2/18/02
2/18/02
2/20/02
2/20/02
1/30/02
2/4/02
2/5/02
2/5/02
2/5/02
2/6/02
2/6/02
2/6/02

TIME
11:25
12:20
14:45
15:40
14:20
16:15
10:00
10:40
14:20
11:30
12:00
15:10
15:10
9:00
11:50
9:30
11:10
10:10
12:45
15:30
10:55
15:50
10:15
12:10
9:20
15:15
8:15
9:00
11:30
14:45
8:50
16:00
15:35
13:30
9:15
11:30
16:05
14:00
14:00
14:00

CLP-ID
EOSB2
EOSA7
EOSA8
EOSC4
EOSE5
EOSF3
EOSF4
EOSE8
EOSFO
EOSG1
EOSG3
EOSG4
EOSH4
EOSH6
EOSH2
EOSG7
EOSH9
EOSH7
EOSH3
EOSH5
EOSH1
EOSL9
EOSJ6
EOSK2
EOSK5
EOSJ1
EOSJ2
EOSE2
EOSK8
EOSLO
EOSL6
EOSMO
EOSB2
EOSC1
EOSC5
EOSDO
EOSD5
EOSE4
EOSE3
EOSE3

CASE#
30187
30176
30176
30187
30187
30187
30187
30187
30187
30210
30210
30210
30210
30210
30210
30210
30210
30210
30210
30210
30210
30229
30210
30210
30210
30210
30210
30229
30229
30229
30229
30229
30187
30187
30187
30187
30187
30187
30187
30187
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Se*p Simple
Velsi

Sample ID
(Unitj)

Dite&T.merollected

PESTICIDES

4,4'-DDD
4,4'-DDfi
4,4'-DDT
2,4'-UDT

VOC'i (8260)
iienzene
Chlorubenzene
1 ,2 - 1 >ichlorobcn/.cnc
1,4 - Dichlorobenzenc
Naphthalene

1 .1 .1 .2-TetracMoroethane
1,1,2,2 - Tctrachloroelhanc
retrachloTOeihcne
Tnchloroethene

SVOC's (8270)
Phenol
1 ,2,4 - Trichlorobeiizene
1,2 - Dichkwobenzene
1,4-Dichlorobcnzene
2,4,6-Trichk)rophcnol
2-Chloroj>heno1
4-Meihy)phenol

METALS
Aluminum
Antimony
Arsenic
Banuni
Beryllium
Cadmium
Call- mm
Chromium
Cobalt
(.:°_eps!........... ..........
Iron
lea.!

Magnesium

.̂"ja™"..........-......
Nickel
I'otassmm
Selenium
Silver
SlHllllIll

ITiallium
Vanadium
Zinc

(iroundwaler
Surface Water

Interface Criteria
(Ciroundwater)

(Ui/l >

NA

NA

002 1MJ
NA

200 (X|
47
1C.
13
13

NA
78|X|
45{X|

200|X|

210
30

16
13

44
22
71

NA
ID

150|X|
I,1**) iri,x}

|U|
2 5 |G,X|

NA
11

too
I'-il
NA

14 |(i.X|
NA

............li.'LX.l
1 3L 3 |/.|

l»l
NA

S

02 |M|
NA

.17 (X|
12

!<•:

Surface Water
Interface
Protection
Criteria

(Industrial)
(Soil) (ms/kl!)

NLL

NI.L
NLL
NA

4 IX)
094
036
029
087
NA

1 6 (X|
09 (X|

4 (X|

4 2
1 8

0.36
029

033JMJ
0.44

1.4

NA
ID

70 |X|
(l-i.X

(I
(I'i.X

N
3
20

|0|
NA

1U.M.X
NA

Iti.XI
01 [M|

...............iy.
NA
U 4

050 (M|
NA

4 2 ( X |
IW

(Cil

Moil Stringent
Pan 201 Criteria
(tjroundwaler)

(ugrt.)

91 '
4 1 '

0.02 |M| '
NA

SO (A) '
47 '
16 '
13'
13'
77 '
8 5 '

5 0 (A| '
50("A|T

210'
---————,-„-

16'
I35

44 '
22"

- —— - ,-p

5.0 (V| IJ

60 (V| "
50 (A| IJ

2.000 { A | LJ

4 0 (A l '•'
Ml |A| 'J

NA
1 1 '
4 0 '

1,000 (L| ''J

100 (F| u

4 0 |l. | '•'
40FI5

W(t|u

1 1 F.-l:

MH) |A| ''J

NA
Ml (A) '

0 2 |M|'
1 2 l - t 5 '

20 |A| I J

4 5 '
2.4001

Most Stringent
Part

201 Industrial &
Commercial

Criteria (Soil)
(mg/kg)

540"

260"
460 "

NA

0 1 "
0.94 l2

0.36 IJ

029"
087"

"JTJ-I
0 17:l

0 I0!l

0 lO71

42 1 1

1 817

0.36 "
029"

0.33 |M| "
0.44 JI

—— -,--4-n

10"
0.5|M|"

S 8 I0

75 lo

51 i!

1 2 '"
NA

\ \ l;

OH''1

12 lo

M)Jl

21
8000 "...................

0 1 |M| '2

20 lo

NA
04 "

01 (M| "
2500"

2 1JI

72".............„_„

Sample 001
Water
(»g«.)

10/26/01 12:30

460

210

13M
2400

. - "OH
93000
<IOOO

- 1000

(15000
1400

• 1000

•-IOOO
• 1000

14
20

25
144

«
22
56

740
4.4

1400
400
• 10

• J O

S280
• 10
61
78

27900
•-}•,

727
2680

• 1 0

250
45

659

• 2 0

2170

- 10
90

130

Sample 002
Water
(ug/L)

10/26/01 13:

1

1
; . «

3*
1

W KtlhttK rkuiiinij »,lo ,ik«

_''- Soil InAulnil A »



Table?
Phase I

Summary of Soil Samples Collected
Vclsicol Superfund Site

St. Louis, Michigan

# LOCATION DEPTH (FT1
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

WPZ-01X
WPZ-01X
WPZ-02X
WPZ-02X
WPZ-03X
WPZ-03X
WPZ-04X
WPZ-04X
WPZ-04X
WPZ-06X
WPZ-07X
WPZ-07X
WPZ-07X
WPZ-07X
WPZ-07X
WPZ-08X
WPZ-09X
WPZ-10X
WPZ-10X
WPZ-11X
WPZ-11X
WPZ-11X
WPZ-11X
WPZ-12X
WPZ-13X
WPZ-14X
WPZ-15X
WPZ-16X
WSB-01
WSB-01
WSB-01
WSB-01
WSB-02
WSB-02
WSB-03
WSB-03
WSB-04
WSB-05
WSB-06
WSB-06
WSB-06
WSB-07
WSB-07
WSB-07
SW-13
SW-13

2-4
4-6
1-3
4-5
3-4
6-8

10-12
12-14
8-10
8-10
10-12
12-14
14-15
6-8
8-10

8.5-10
13-15
8-9

9-10
12-15
19-20
8-9

9-10
4-5
4-5
6-8
7-9
8-10
10-12
1-2

15-17
5-7

10-12
6-8
1-3
5-7
6-8
2-4

10-12
12-14
8-10
10-12
12-13
8-10

28-32
28-32

DATE TIME [ CLP-ID CASE #
1/30/02
1/30/02
2/4/02
2/4/02
2/5/02
2/5/02
2/6/02
2/6/02
2/6/02
2/7/02
2/8/02
2/8/02
2/8/02
2/8/02
2/8/02

2/1 1/02
2/11/02
2/12/02
2/12/02
2/14/02
2/14/02
2/14/02
2/14/02
2/13/02
2/14/02
2/15/02
2/19/02
2/20/02
1/30/02
1/30/02
1/30/02
1/30/02
1/30/02
1/30/02
2/4/02
2/4/02
2/4/02
2/5/02
2/5/02
2/5/02
2/5/02
2/6/02
2/6/02
2/6/02

2/21/02
2/21/02

11:50
11:35
14:30
14:50
9:30
9:50
10:15
10:30
9:50
9:45
11:00
11:10
11:20
10:40
10:50
10:50
17:20
9:50
10:00
9:40
11:10
8:45
9:15
15:10
15:30
11:45
15:10
15:00
11:30
10:20
11:35
10:45
15:00
14:45
12:00
12:20
17:00
10:45
15:40
15:50
15:30
10:12
10:20
9:50
16:10
16:10

EOSA6
EOSA8
EOSC2
EOSC3
EOSC7
EOSC8
EOSEO
EOSE1
EOSD9
EOSE6
EOSF7
EOSF8
EOSF9
EOSF5
EOSF6
EOSGO
EOSG5
EOSHO
EOSG9
EOSJ7
EOSK1
EOSJ5
EOSJ8
EOSJO
EOSK3
EOSK6
EOSL4
EOSL7
EOSA3
EOSA1
EOSA4
EOSA2
EOSA9
EOSBO
EOSB9
EOSCO
EOSC6
EOSC9

L^EOSD3
EOSD4
EOSD2
EOSD7
EOSD8
EOSD6
EOSM2
EOSM3

30176
30176
30187
30187
30187
30187
30187
30187
30187
30187
30187
30187
30187
30187
30187
30210
30210
30210
30210
30210
30210
30210
30210
30210
30210
30210
30229
30229
30176
30176
30176
30176
30176
30176
30187
30187
30187
30187
30187
30187
30187
30187
30187
30187
30229
30229
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TabkS
Parameter Actioo Limits and Laboratory Method Quantltalioo Limits

Vetskol Superfund Site
SL Louis, Michigan

PROJECT ACTION LIMITS
ID PARAMETER LIMIT

WATER SOIL WATER SOIL

TCLVQC'i

1 DichlorodiBuoromeUune POO' 95000 ID iO
1 ChlofomettuM 260 ' i200 " 10 10
3 Vinyl Chlond* 2 0 |Ai 40 " 10 10

S Chloroetfauie 430 ' 8600 " 10 10

7 l.l-Dichloroethnw " T 0 :A | ' liO ' 10 10
1 UJ-Tnehioro-U.!-

frifluoroelliuie l ^ E - S I S ! 1 < 5E-5 |CI " 1C 10

9 Acetone ?30 ' : 5000 1C .0
10 Cubon DiniLfidt 800 ISOOO"' 1C :0

11 Mediylene Chloride S O 1 A ' 100' 10 .0

IJ nwvl J-Dichlotoechene 100 'A . ' 2000 " 1C .0
14 Methyl ttrt-BuljH Ether NA NA 1C 0
IS 1,1-Dichlotoethane 130 ' 18000 1C [0

16 cu-l,2-D.dilor<*lhent "C ( A , I4001 ' 10 10

17 1-Uuaiwwie 2200 ' 44000 ' 10 10

II Chloroform 100 ; A , W ' ' 2000 " 10 10

19 J . I . I . Tnchloioethiae 200 Ai ' 4000 " 10 10
10 Cyclohwuic I D 10
II Cwbon Temchlcnde 5 0 •. A} '00 '" l & 10

1) 1 ,2-Dichloroelhinc (SO 1 :00 " '0 '0

14 Tnchloioelhent ! 0 • A ] ' 100 " 10 '0

16 1.2-Dichloroptot.int 5 0 ( A . 100 ' ' 10 10

17 BiomodKhloromethinc : 09 >A> > ' 20CC " 10 '°

to :o

19 4-Methyt-:-pem»noas ; 300 ' 36000 10 1C

30 Toluene .40 ' 2800 ': 'C' '°

31 tram-; J-Dichlotopropen« SA NA 10 ;o
31 I,l.2-Tnch)oroethane 50 [ A - 100 " 10 10

33 T«r»chl0,«thmC J f l . A l , M = 10 I 0

34 2-Heunone 1000 1 0000 '

3* !.:-Dibcomo«hl« SA SA If 10

3« Elhylbenicne 1 8 ' 160 " 10 10

40 Styrene SO ' :200 " '0 0

41 Bromofonn ', 00 - A, V 1 ' l O O O j W i ' 10 0

43 1.l.2J-Tetrichk)roe«hine S S ' ', 70 " 10 0
44 1 ,J Dichlorobenjene 6 6 i 70 " 10 0

45 1 .4-Didilotobenwiw 13 ' 240' ' 10 0
46 1 .2-Dicblorobeoime 16 ' 360 '' 10 0
47 l.2-Dibfomo-3-

4S l^.A-TrKhlorobenzeoe J O 1 ;800' : '0 10

49 BcnuUkhyde NA NA 10 3JO
50 Phenol 2101 4JOO ': .3 330

51 1-Chlorophenol 22 ' 440'' :0 330

S3 2-Melhytphenol "*! ' 1400 : 1C 3JO

56 4-Methylphciiol 71 '. 4 1C 330
57 N-Ni!To(O-di-o-ptDp)iiiti:iie

5 0 (M) ' 330 ( M l 10 330

SI Hei*eliloroe*»« 6 i \\'- 43.0 ' ' 10 330

59 NiMbenzene 3 4 ' JJO (M| ' '0 JJO
60 Uophorooe 510 J X 1 ' 1 1000 'X | i: 1C 330
61 2-NmofJbeiwl NA NA 10 JJO
61 2,4-Dimethylpbenol SA NA 10 330
6J

64 :,4-Dichlorophaiol SA NA 10 3JO

65 Niphlhilene 13 S'Q " '» JJO

67 Hexichlorobuudient C O S ) 1 330 I M ! ' * .0 JJO
6* CiprolKUm S800' 1 2 E-i '.0 J30
69 4-Chloto-J-rnethylphenol NA NA !0 JJO

11 ': 0 33070 2-Melhy1naplu)uleiie SVOOO
71 Hexachlorocyclopenudieat

71 :,4.6-Trichloroplienol 4.4 ' J30 | M > " 25 SJO
73 2.4,5-Triehloropbenol 73C 39000" .0 330
74 l.l '-BiptKB>4 NA NA 10 330
75 2-Chlorocuphlhi)ene NA NA 10 330

ID PARAMETER LIMIT LLMITS
WATER SOIL WATER son.

TCL SVOC-i

76 2-NitraM*H46t!iM NA N.A 2-' BIO
77 Dincdrydhdulue NA NA 10 330
71 2.6-DnifrDtohieBe NA NA l f 330
79 AMiiphlliykne NA NA 10 330

10 J-NftrouiliBC NA NA :< 830
11 AotatphtticM NA SA K 330
11 2.4-Diwwpliaw] NA N A :; SJO

13 4-Nkropteool NA SA :5 S10

»4 Dibeuertm NA N A r 330
IS 1.4-DiniBotohM3K 7 7 ' 43t l r 330

17 Fluorene I 2 1 !joo ' = K 330

19 4-N«TCiMil« NA N.A -' S30

90 4,6-Diwin)-l-nMliy4pben«t NA NA -' B33
9] N-NiootadipbeayUniM 270 ' WM ' n: 3.10

93 HeucMarobM>M*e 1 0 < A > i s > ; > " It 330
94 Mmme NA SA it 330
95 PeWKfclwophenol NA NA 2-' 630
96 Phenantkteie 5 0 iM) ' ;3CO l : 'j .'30

91 Cvtwiok 1C ( M l ' 1 .DO i: >: 333
99 Di-o-tmiytpkthaUtc NA NA i ' - 330

100 FloonJHkenr 1.6 ' 55C-: ': 10 3io
101 Py««« i*0 I S I ' 4 S c--i 1C -'30

101 Buyfbcnzylphibtlak NA NA " 3}°

103 JJ'-DkfctonAemtidiBe O J {M.X'- ' jOOC |M. \ i

IDS Ctayttne 5 0 f M | ' 2 1 E»o ' "" ^^

106 bi*-41-Eth}texyfiphihaiiu NA NA n. 333
107 a-fl-octytphtkabtt NA NA I t 310

109 Benzo<l}fliUDU<hene ? 0 ( M | ' 20-X-r '" "' 3}J

111 [Ddcno<IJ.3-<d)pyK»e 5 C | M : :>.HX' ' ' 1 C 330

M3 *££££^ 1 I J M i ' Mt-* " „ 330

114 »lpk.-BHC NA NA .1 .>< ~

116 deta-BHC NA N A u O ' : '
117 gantini-BHC (Lmd*ne| N.A N A < ~ < : i< "
111 Hcpachlor 0.4 I A I .'6W " 0 05 '• "
JI9 Aldna 0093 ' [«»: '-' J O ' •'

110 Hepttdilor eiwju** 0 2 < A | i l C O ' i J'-

111 DicUrii 0.02 ( M l ' I K C " 0 0 33
113 4,4'-DDE 43 16E-5" 0 0 3 3

114 Eadni 2.0 {A! ' ft 'OW* 'J .0 -'.3
US Eltetulfe 11 ! 1 ' 1 Jii-6 " 3 . J ; •'
116 4,4'-DDD 9 i 5 4 E - S : " : ,: 31

117 EadoraKm mite NA SA <. ::: 3 3
lit 4.4' -DOT O: (M) " J6t*'i :" r :C 3 3

11* MeOHwyefck* 40 ( A t ' .̂L^ ' c. f c

131 Eadria tldehyfe NA M C 1C 13

133 iMinu-ClriMdue 2 0 < A ) ' 3liX«j '' c 0* 1 '
134 TouvhOM 1 0 (Ml ' !(«• : •<:) '.""O
135 Aroelor-1014 NA NA 1 C '3
13* Aroctor-1221 NA NA : c 67
137 ArDdor-1132 NA NA , C 33

1JI Ainelo»-ll« NA SA C '"
139 Arado>034a NA SA C 33
140 An>clof-l]S4 NA SA C 33

SPECIALITY CHEMICALS
14: Heubnm>bou«M(HBB] NA SA : 05 130

143 (MB) 0.032 ' ,:OC' ' 1 • ' B O O

PhoipbM {TRIS) NA NA SA SA
145 cwwouwie. uehcucil 2 0 I A ; iioc-o " c 05 :s
146 r,4'-DDT NA NA 1 0 SOO

ID PARAMETER LIMIT
WATER SOIL WATER son.

147 Aluminum ( A l l 5 0 ['• • : IOOC ; 2W 40

149 ArsemtlAs1. 5: ! A ' ; *SC>0 lC l 1C 2

ISO Binutn.Bll 1 .>X- 'A | ' : ''WX.' '" 2>'i 40

151 B*r>'tlinnnBc' 4 0 . A . J 'KXXT S t

151 Cidn-JumiCd^ S O . A. : I IK ' S i

153 Cikium Ti1 SA SA SiTH 'X*

154 Chromuin : C - i . : ' UK : ' C 3

ISS Cobiit Co. 40 ' B M r ' !C 10
156 CoppoiCu ' 1. WO ( £ , " : 32000 ° 25 S

is* tid iPfc . . 40 L ~ ::>X' " 3 c 6

159 Misnenujn i M g l -! 0 E ' 5 8 OE-4 " !00° ]VX>

160 Mineines<>'Mr'< S O ' E l J 100C :' M 3
161 Mereun - t lg i 1 i E-3 : DO . ' M i " 01 004
161 Nickel 'Ni 100 |A ' : 2300C " « 8

164 Sekniur. iSel i 0 ' A | ! 400 : *
I6S Sikci ;Agl C : 'M. : SOO 'M| "' It 2
wsodiimi^ii . : E - S - ISE^" 5ooc ;ooc.
167 Tbilliurr )T ' : 0 ' A l ; : 1300 ; i K 2
!M Vuiidiim ;". . 4 S "'200C' :' !C 10

169 Z m c i Z n . 2.400 J^'DOO * 2C 4

170 Cyw.iJelCrH 20 M | ' 400 (P| " 1C 2

17! Biologic*: Ony(tn 'Jtnand
BODi SA N A IOOC

171 CKIonJt ' 2 5E*4 . X l ' ! IOOC

174 NA

175
Toul Dissolved Stildj.TTJS; ' O f ^ t ' NA I50C'

,TKN! SA NA ,3-0 NA

.COD. SA SA 30UC SA

110 Oil A Oreut SA SA 50<:̂  NA



Table 9-A
Phase I

Soil Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty Chemicals

Velsicol Superfund Site
St. Louis, Michigan

Sampling Location

Matrix :

Units .

Date Sampled :

PESTIC1DE/PCB

2,4'-DDT

Hexabromo benzene

PBB(BP-6)

tns(2,3-Dibromopropyl)phosphate

4,4'-DDD

4,4'-DDE

*,4'-DDT

Alpha-BHC

Alphft><)ttlonl&Dc

Beta-BHC

Dieldrin

Endosulfan Sulfatc

Gamma-Chlordane

Heptachlor Epoxidc

Aroclor-1254

Croundwater
Surface Water

Interface
Protection
Criteria

(Industrial)
(mg^E)

11)

NLL

NA

NLL

NLL

NLL

NLL

NLL

NLL

NLL

NLL

NLL

WPZ-01X(2^I)

SOIL

mg/kg

1/30/02

RESULT

0.018

WPZ-OIX(4-«)

SOIL

mg/kg

1/30/02

RESULT

0.0035 J

0.044

WPZ-02XI1-3)

SOIL

nig/kg

2/4/02

RESULT

0.93 J

0.83 J

1.1 1)

3.2 D

. 0.02

0.3 J

WPZ-02X(4-5)

SOIL

mg/kg

2/4/02

RESULT

0152 J •

0.36)

0.39 J

0.93 D

3.1 D

0.019

WP7,03X(3-4)

SOIL

rag/kg

2/5/02

RESULT

i 0,0021 J

0.0032 J

0 0038 J

0.014

,;. •.-,. • •

WPZr04X(8-IO)

SOIL

mg/kg

2/6/02

RESULT

0.11 J

0.044

0.027

WP7,04X(IO-12)

SOIL

Tiig/kg

2/6/02

RESULT

0.01 2 J

wpz-06X(«-rO)

SOIL

mg/kfi

2/7/02

RESULT

: • S5v-

-

15

8.6

56 D

WPZ-07 X(6-8)

SOIL

mg/kg

2/8/02

RESULT
; ..'^,

s O.OST. :'

« 0.012J

0.06
0.02

0.00841

1 • • -

WP7,07X(8-10)

SOIL

mg/kn

2//S/2

RESULT

0.033 J

0 0028 1

0.0084

'.'f

WPZ-07X(IO-12|

SOIL

mg/kg

2/8/02

RESULT

0.0085 1

0.25 D

(1.067 D

0.088 D

XLOdsiJ :i

0.0023 J

SOIL

mg/kg

2/8/02

RESULT
fS-lpt J..""'.

t,; 4tf -

0.004 U

0.0031 J

,;,/ 1
^M^'^f *?•
;"••-•«• : .' «

wntal 1'roirchon An 1094 PA 451CRITF.R1A. Michigan Pan 20! (Jencnc Cleanup n f lhe Nalural RcMiurces & Hnvi
O~- 'l"hc sample waMtilutcd.

J Thcanatyle was positively identified; Ihc assixrialtd numciital value is an approximate conci-ntralion of Ilic analylc

ID- Inadcqualc data 10 develop criterion
Nl.l . = Ha/ardnus substance is noi likely to leach under most soil corulilions

|Bolded and Boxed values cicccd GS1 criteria

MUI-XJand WESTON
Page 1 of 4



Table 9-A
Phase I

Soil Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty Chemicals

Velsicol Superfund Site
St. Louis, Michigan

Sampling location :

Matrix :

Units :

Dale Sampled :

PESTICIDE/PCS

Z14'-DDT

Hexabromoben/ene

PBB(BP-6)

ms(2,3-Dibromopropyl)phosphate

4,4'-DDD

4,4'-DDE

«,4'-DDT

Alpha-BHC

Mpha-chlortUoe

Beta-BHC

CHddrin .

Endosulfan Sulfate

Gamma-Chlordane •

rleptachlor Epoxide

Aroclor-1254

Groundwater

Interface

( ritcria

(mg/kg)

ID

NLL

NA

NLL

NLL

NLL

NIX.

.

NU, .

NLL

NLL

NLI.

NLL

WPy,-07X(14-15)

son.

mg/kg

2/8/02

RESULT

0.0094

WPZ-08X(8-IO)

SOIL

mg/kg

2/11/02

RESULT

6.06 J

0.0681

0.15

0.72 D

0.032 J

0.014 J

WP/,0»X(13-15)

son.

mg/kg

2/11/02

RESULT

3.5 J

0.52 J

21 D

381)

6.5 J

¥':':0;1»T • .

si '. ItfJ •',

1.2

WPZrIOX(8-9)

SOIL

mg/kg

2/12/02

RESULT

• , ' i:4J

2.6 J

64D

4 • • , - ; • ; ' . . . . ; ' "

WPZ-10X(9-10)

SOIL

mg/kg

2/12/02

RESULT

0.761

O O I 4 J

0058

0.4 D

00013 J

0.01 2 J

WPZ-i 1X(I2-15)

SOIL

ing/kg

2/14/02

RESULT
v '. f ' • . ;'-".*•
' . 670J ./ '•

54 J

68 D

WPZ-1IX(19-20)

SOIL

mg/kg

2/14/02

RESULT
^ ' * ',." "
' 370 J

95 J

11D

WPJHlX(8-9)

SOIL

mg/kg

2/14/02

RESULT

67J

:

33 D

WP7,1 1X(9-IO)

SOIL

ing/kg

2/14/02

RESULT

••*£••'

• 1 '

0.69 J

1 7

3.9 D

• - 't..:- .

• -"•'; • -'"'H1 ' '

WPZ-12X(4-5)

SOIL

mg/kg

2/H/02

RESULT

0.088 J •:

0.079 J '.;'

0.51

2.1 D

O . I 5 D

L '

WPZ-13XH-5)

SOIL

mg/kg

2/14/02

RESULT
'..^yskfsS&ff' :

0.037 D

0 27 I)

0.4

-* - . • :;:-( ' : vt-.

- 0.002 '

WP/^14X(6-8)

SOIL

mg/kg

2/15/02

RESULT

; /•« b.(M8J ; • t:

0.024 J

0.082 D

0. 19 D

0.39 D

,. . \. ^\ ' '.'• • ^

:'?:•$£-. •"'";•?•<$.

0.0024 J

CRITERIA Michigan part 201 Generic Cleanup of the Naiural Resources & Fnvirimmental 1'rotcclion Aci IW4 PA J
D ITie sample was diluted

NA - Criterion or value is mil available 01, as is the case tor (.'SAT, not applicable
![>= Inadequate it a la lo develop criterion
NLL ^Hazardous substance is not likely to leachjinder mosl soil conditions

iBolded and Boxed values exceed GSI criteria

MDHQand WF-STON
Page 2 or 4



Table 9-A
Phase I

Soil Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty Chemicals

Velsicol Superfund Site
St Louis, Michigan

Sampling Location .

Matrix

Units :

Dale Sampled :

PESTICIDE/PCS

2,4'-DDT

(iexabromobciuene

PBB(BP-6) '•'"•

Tis(2,3-Dibromopropyl)phosphate

4,4'-DDD

4,4' DDE

«,4'-DDT

Alpha-BHC

3eta-BHC

PieWrin

Endosulfan Sulfate

Oamma-Chlordanc

^ieplachlor Epoxidc

An>clor-1254

Croundwater

Interface

Criteria

(•US/KB)

r •" ' ^ • .' • "

ID

NLL

NA

NLL

NI.L

NLL

•"' '••.*&• f

• ,Mu;..-:-,i
NLL

NLL" •"

NLL

NLL

WPZ-l5X(7-9)

SOIL

mg/kg

2/13/02

RESULT

1 830 1 '''':'

>- I10J

200 J

1200 D

S ^'H'^^ - {

(.!•:. • : .

WPZ-I6X(8-10)

SOIL

mg/kg

2/20/02

RESULT

0^0076

•f. . ' . - . . .

0.041

0 1

0.59

... /0.«il2J-i

' . • ..v ; ';'

0.0023 J

WSB02J)I(10-12)

SOIL

mg/kg

1/30/02

RESULT

... : -"a* ; - .

21

49 J

660 D

! • ,'~ •' ' • • ' , .

't'^y- ••••.

WSB02-OK1-2)

SOIL

mg^g

1/30/02

RESULT

. 0.028

'•' o.ooisj

0.17 J

O.Otili

1.5 D

* V

'.':-,'• .-. .• '

WSB02-OI05-17)

SOIL

mg/kg

1/30/02

RESULT
.fiHfW • 't, : •;..; a '<••'••

o.itjj

17 J

240 D

' ' ? ' " - • ' '

WSB02J)I(S-7)

SOIL

mB/l<B

1/30/02

RESULT

0.041J

• 0.0045 J

0.57 J

0 12

4.1 D

WSB02-02(10-12)

SOIL

mg/kg

1/30/02

RESULT

0,0011 «

0.0007J

0.44 J

0.4

3.3 D

f. f...' . . > • , .:••-•:

•'• ' •• ' ' :"'

WSB02-02(6-8)

SOIL

mg/kg

1/30/02

RESULT
" •' .X v ^ ''

0.0036 J

0.026

1) 02d

0.033

WSB02-0.1(l-3)

SOIL

mg/kg

2/4/02

RESULT
't.' • *mf***-
i , 0.04 P:"

.*:."•. 0.0042^ • ' ,

0 023 J

j -

00075

0.022

rff -••-.• ":.<•:::.,.•

:^:-m

WSB02-03(5-7)

SOIL

mg/kg

2/4/02

RESULT
*•£/* > ? \%± 1•':•• 'sfcfei

i l

310D

» ' • ' • ' ' > ^ f

',

WSB02-«4«i-8)

son.

mg/kg

2/4/02

RESULT
'' •j '̂nF7 '̂'' •'•. vaiiJV',

0.055 1

0.86 D

o n D

0.71 D

»-, -'. ' • ' . : ,

J^Sf^:"

WSB02-05(2^l)

SOIL

mg/kg

2/5/U2

RESULT

^"llltl

V •njjVSfr'.-j:;-
.'• ••fcft-jr---:'

0.45

3.6

i iD -

fc. '^-A

!v- v^Rt

CRITERIA Michigan Pan 201 Uenenc Cleanup of the Natural Resources A Fnvn
I> The sample was diluted.
J The analylc was positively identified; the associated numerical value is an appn
NA ~ Cnlcnon or value is not available m, as is the case lor CSAT. not applicable
1I>- Inadequate dau to develop criterion
NLL - Hazardous subslancejs not likely to leach under most soil conditions

|Bolded and Boned values exceed GSI criteria |

mnxrntal Protection Act IW4 PA 45 ]

xirnalc coiK-entiation ol the analytc in the sample

MDEQand WESTON
Page 3 of 4



Table 9-A
Phase I

Soil Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty Chemicals

Velsicol Supcrfund Site
St. Louis, Michigan

Sampling Local ion

Matrix

Units :

Date Sampled :

PESTICIDE/PCB
%fi~ - . -.. .. • -v^,,>!?,,,.. = ,/.' -

2i,4'4>DT - -• /•/•' I' - .: - ',.-••:•
Hexabromo benzene

','^' • '• ''•.- , - ' • : . - • • ; .-•
PBB(BP-«); ,

tris<2,3-Dibromopropyl)phosphaIe

t,4'-DDD

4,4' DDE

4,4'-DDT

Alpha-BHC

^oa^wtwwW . : • : .-.

Beta-BHC
% - " ' ; ' . : -VAT "'••*>.
EHAWB; . .. . ,.,.:.., ' ;
Endosulfan Sulfatc

3anma-CMordane

Heplachlor Hpoxidc

AtoclOT-1254

Grouodwater
Sutfaci Water

Interface
Protection
Criteria

(Industrial)
(mg/kg)

i ..'••• i
ID

NLL

NA

NLL

NLI.

NLL

.

^nx

, NLL .

NLL

NLL

NLL

NLL

WSB02-06(8-IO)

SOIL

mg/kg

2/5/02

RESULT
£-, .:-«:';>• .-J--^..s -:y

! 0.0052 1 '•

' Oi088J

0.27 D

0.21 L>

0.29 D

r •• 'V *:.•!>:' ' • .

':.' '"''':'• '•' . ' ''•'•

0.006

WSB02-06(10-]2)

SOIL

mg/kg

2/5/02

RESULT

^"^i«;-

. - aizlr- -'••

0.49 D

0201)

0.50 D

00042J

•-.' . • .•/ ' " i

0.006ZJ

WSB02-07(8-10)

SOIL

mg/kg

2/6/02

RESULT
^•*!?5^teV^*^''''l^ftJr
•I ' • -.: . ' '• •. .

0.024

0.032

0.032

- : • . • •

I 1 v .'* •• .. r

WSB02-07(IO-12)

SOIL

mg/kg

2/6/02

RESULT

C ',6:00» ):•:••

WS\V-13(28-32)

SOIL

niB/ks

2/21/02

RESULT
SS.-JK ;̂̂ -. ..,•
-̂'-' 3»J: -v

' . • ' • ' • - * •

4.9 J

2 1 J

140 D

'*'/~f; •-'•..- . , . •• ' •• .

t'- ' :'

CRITF.RIA. Michigan Pan 201 Gcnenc Cleanup nf the Natural Resource* & Knviro
U llic sample «--as diluted
J^ The analytc was positively idcniilicd, the asswialeit nunicntal value is an apptoi
NA - C'ntcnon or value is not available in , as is the case ior CSAI . not applicable

!!)- Inadequate daia to develop criterion
NLL = Hazardous substance is nol l ikely la leach under most soil conditions

iBolded and Boxed values eiceed CSI criteria I

micntal Protection Act I<W PA 4S|

iniaie concentration ot Ihe analyte m (he sample

MDKQand WI-STON



Table 9-B
Phase I

Soil Analytical Data Summary (Detections oiih)
vors

Velsitol Supcrfund Site
St. Louis. Michigan

Matin

1 mis

l>,ilii Sampled
vocs
[^3-WcUorobenzoje
, 3,5-Tnmethylbenzcnc

W/PrrinietSylb(!hzene°
4-lsonropylloluctic
8ii$wBZi3ffifei'»i8*!?l,i «,4:'4:i WS*
lodomcllianc
sopropylbcEzcne
vlelhyl Acetate
BJtl3fB&t)tmtyl Ether »
vlcthylcyclohc'xaiK-
i-Butylbenzcne :
n-l'ropylbenyene
scc-Butylbcnzene
1.2 Dich.loroberL7.enc
I.I.t-Trfchlorocthanc
1,1.2.2-Tctracliliniictliatii:
1,1-Dichlorocthant:
1 ,2-Dicliloroethane
Acetone
ijcnzenc
BjtmWnSlMineSY,,: •« ».-' '••<.,: i<.:
Carboti disulfide
afton teJiactHoridc ; ,, . . . :;. s „
Chlorobenzene

Chloroform
[jKhlorodiftaoronrethaiK >.•.-•<?
Elhylbcii7enc
EftyleneBibroroide : - • ., •:
Methyl ethyl kctone
NlethylcntcMoride
o-Xylem-
retrachloroethene
I'oluene
rrichloroethene
Xylene( Total)
Gyclohexane

Water Interface
t'nitertlim t mem

( I n d u s t r i a l ) (ing/kc)

. — - -.
ID

* , . ID '

te^s^nssiWi"'
ID

/•^.'M15-'fJCJV

• ' , '-NA '
NA

: . - • • • N A
0.3d

4
I .6JX]

ID
7.2
34

4(X)
fci.ritdWtfS**-!'.

ID
»v.-.-.'.iWKJB»«. '

0.94

3.4
$*JSWflH}>*S

0.36
frf, !». P.B2* i '.?...

19(X)
0.7

0.90(X)
2.8

4{X(
0.7

SOIL

m,'k,

1 ill.'O.1

RESULT

X *f -sty tn":

0.64 J

Sijsi '•';••>..' .-i>..'.

!: :- ;. >„.&{. '%5J
0041 J

^•'- .• -. .... ' '•"" '?' t̂.-*

8%tt " • . ' "- "i

son

m c ' k f

2/4:o:
RESULT

i* v , , ,» •.;.; -vjv:;

s*t;^-.. ': .'ti;

t 4.'.;t. i '•. ,.;;4"i

4*.̂ ;-; ; , : •

;'• • ' - :>r.

0.026 J

son

mj; ki:

2,4/02
RESULT

•.,-» jjj«S>ĵ ...!̂ i|-..>,

0.065 J
- ^A"-f .^f...^

'.v .•..-:•:.-.'' •,

its ;;;•• ii S'-*ii

sKliiSi'vi'lSl'iS

sji1*'*. '"*•>••>#}

•v* f ' ' ''.•'.' 6"
0 11 1

0.016 J

son

mr .kv

i'V/02
RESULT

*4SSi8?/e<5'?

0073 J
rF*r.:O.QlS. J^'H'V

• - - r f" • ' >•;•

0009 J
;{- . -("r-^li^i

:)r-v - .".--. » r» ,
,

%;«4. - . • ;

&.1 •-' . .
0 1 4 1

SOIL

,,,,,-k,.

2/5/02
RESULT

..^WgKJ«!«>l;

': •. ', *fi;-' ,'

*̂ *ISW**;

• - • • - i iM4v.-

W% 0,024"̂  J-"'k.

?*• . . .- . •

0012 J
i€$»li.i*«i'ii>

i;4-i'&i»3f ^it'S •
j

. . |.,.;iji», !**«,;

02 J

Soil

.nek,..

?,i,n:
RESULT

•!"•' 0'.014 J

WWtSI*":?ift

. .j ,.H;-T-^
024 J

• 0.018 Ji . : - • •

0.017 J
» 5*i.i»i< : •'
,f . •,:."itjl$l

H%$ iSjjRjf f jfiji!

'r.5 . ' ' . . /T.-fi : .

0 1 7 J

0 0 1 1 J

SOI!

it*'V|'

2. li. 02

RESIILI

0.028 I

)fSH(4«<iv -.•->*-•'

:!/•.? > 0.039?l,i:̂
0.5 J

1' '':i?^'$&&i$.
006 J
0:21

O.OK1!
0.064 J

0.27 J

i- ' •f.a^tt
0.018 J

i.SŜ «SSI ;14iHii

tii'f- "*,*''$':*'•£

0.24, J

0 0 1 4 J
0.049 J
OOJ4 J

SOIL

,,,,,k,

2'6/()2
RESULT

.J'>..-ia!.'iA:'.

•,,,. !;:.?̂ /

0 1 1
f'^9KS''''!!J"

020 J
•?•*••• O'.0»8v-'

^•l^.l^itf^i*^"'
04(i J

S'Vi'teMf *;,
0 2 1
O.IS ,-.-i

.

i&«»ij»l«

Eliiiiiiitiiif
0.016 J

K'sPIBSil?7"

*'̂ -S^»8*v*;-
0.12

.t rif.'^WW' '' .

0.48 J

SOIL

nmki;

?. ^ i >;;
RESULT

' •';-'• ;' ' j!^K.

': ' • ff,-t.

Oft '>• >:-ttfH$i!&

••V< t^i'S

1^ -̂ •:. . &^:-a'''

!V : j MS!'

?•• . " ij ••

•„:• :

0.4 ,i^' :

0014 J
.^oxMaauM

0 16
M4l̂ !' 4^K;

0.01 J

(%-<?: ;! f. ilfeliS

< « • • • : .,rji8fca
0 1'J J

•• '. " "*ff=.

,i • . i s*!»t
(M11J 1

0 01S J

SOIL

in,., k,'

2/H.02
RESIILI

•; '• -S; Rhi*!-»;
1 ?:^fiS :"

^,ij »̂ |g||Sĝ j

SWSi^ijf;:^^
^ •*- ^ . ̂ s^f

':<:: '''ut'^'S •'. • " "'

'.. '- ' • . . , " . .

;-. '•. 0-41 --I'.; i

BIB.ftWZ J* *u

^•^•H l̂î l̂
0.008 J

KAHMNNMB
t!'li;S}tiWISSi

0 17 I
• - . . ; : -..̂  (•

::•'.;,'£.• • . . :

son

,,,Bk,

,_ :,.«•.'
RESULT

/ft: ' ' y«'.% *

^ i -i

i^4^v ' ''••' ' '*

0 0 1 1 J
i ? • 0.34 J

„ ,,,,0.06t J ..: ,

WHfe-j|s-iB}S;

»Wfcli>K4 :

SSte-iti t-"'' ^'

SOIL

m,vk .

2/8/02
RESULT

S-ilSlfc?**-!'

1.3
. • • • ':fSSSi-''v:

0 6 5
Kfl^f>sftaS>'
— ' • '•••<iQ&'X$u*i:&i''~

8 7
-. .. ', <'«ty\.' .

i d
0.57' i"

i:,!jtSiSS*/' - s '

te«'StiKi^Sls
>;, ...̂

'J'«^Wi'*f*:i.
2.1

:•' J^W*'1'*'!!

0.86

005') J

17
3,3



Table 9-B
Phase I

Soil Ana ly t i ca l Data Summary (Detections only)
\O< "s

Velsicol Superfiind Site
__ St. Luuis. Michigan

Dale Sampled

IVoKcllon < rlleha
(liiiliiilri.il (niK/kR)

WI'Z 07X112-14)

son.

WP/.-07XI14-15)

son
HI'/. 08X(8-IO)

son

\VP/ . - IWX(I .VIS) VVP/.-IOXI8-9)

son

WI'Z 10X(9-IO)

SOU

WH/,11X(12 15)

son

nip. kF

2.14/02.

HPZ 11XI19-ZO)

son.

WP/. - l lX(8-9) \\'P/-1 I X ( f - l O ) \VP7.-l2\(4-5)

SOIL

WPZ-I3X(4-5|

SOIL

RESULT
^K

1,3,5 Tnmethylbonzcnc
0.048 J 0.11 0.14 J 0.055 i'..

4 Isoprupylloluene
*«.(&)- J.

••••4»a». fc '•yMJ9:"S» ft'J-S te»li|t' .'•
Methyl Acetate

•&m
* O.OM J:

i-Propylbenzcnc
i^Butylbenzene
1,2 Uichlorobervcnc
M,l-Trich1oro«hanc 0.068 J
1 , 1 ,2,2-Tirirachloroflhane
l;l-Dichloroaliane ID
1,2-Dichlorocthanc

34 0.46
4{X)

Carbon disulfide

Wf.'Jf?W%#*,>>> . fffgWilfcWg- ĵ.%:" B»ta»»Mft jpfjSw»s« gg-fiif
Ethylbenzene

Methyl ethyl kctonc

Xyln

ftfticMofccttiBk"; 0.90)X) . 0.017 J 0.13
Toluene
frichloroethene
Xylcne (Total)
^yciohexahe 0.054 J



Table t-K
Phase I

Soil Analytical Data Summary (Detections only)
VOf's

Velsicul Supcrfund Site
______ St. Louis. Michigan_________

Sampling I optio
l,rul,i,,],,»ur Siirf.cc

VMIcrlnlrrfirr
I'rulectiun < rilcrta
(Indutlrlilllniii/kc)

WPZ-I4XI6-8)

: -in

WP/.-I5XC7-1) WSBII2 01(10-12)

son

1/30/02

WSH02-OUI-2)

SOIL

\VSB02 01(15 17)

son

WSB02-OKS-7) \VSB02-02(10 12

son

ing/k>j.

1,30/0?.

\VSB02-02((i-X) WSR02-OVS-7)

SOIL

miykij

2/4/02

\V'SB02-04(6-«

son
WSB02 05(2-4)

son

Hii'/ki'.

2."i/U2

RKSIII.T RESULT | RKSIII .T | RESULT R K S I I I . I R K S I I I . I

.3.5-Trimcthylbci
a.-ferrimahyibniigig i iif,-i,. *> IP 'yftRoa^g
4-lsoniopyltoluene

"li IK .,..»<;$»

Methyl Atclal
itftKRKIK*

Vlcthylcyclohexane

n-Propylbcn/c-nc NA~mrsa^Butylhcnzaic

M.l-THchloroahanc
,1,2,2 Tetrachlorocthanc

1,1-Dichlomrthanj ID

.0.4 S 0.59 J O.MJ:

Carbon disulfidc

ithylbcnzenc
aî ^

Methyl ethyl ketone
Mclhykw chloride • .

0.7

rctrachloroettiene 0.90{X| 0.027 I
2.S

rricMpnlelhene 4{X) O.Q58 J
Xylono (Tnlal)
"yclohcxane



Table 9-R
Phase 1

Soil Analytical Data Summary (Detections only)
vor's

Velsicol Superfund Site
_________St. Louis. Michigan_________

Dale Sampled '

Water Interfe

WSB02-0(,(8-10>

SOIL

rug kf

2/5/02

WSB02-06(10-I2)

SOU

WSB02-OW12-I4)

SOIL

\VSB02-07(H-10)

SOU

WSB02-07(10 12)

son

WSB02 07(12 11)

"HI .

WSW-I3<Z»-.12)

SOIL

RESULT RESULT

1,3.5 Tnmethylbcnzene

SWBS3I Km
Methyl Acetate

dclliylcyclohexane

n Propylbgnzcnc

,2-Dichkinibeiu.
.1.1-TriehloroMhanc

1.2.2-Telrachloroethane
l,l-Dichloroethan<i

,2-Diclilorocthanc



= *



Table 9 (
Phase f

Soil Analyt ical Data Summary (Defect ions only)
SVOC's

VcKicrtl Supcrfund Site
St. Louis, Michigan

Sampling Location

Matrix

Uni ts

Date Sampled

SVOC's

1,1-Btphcnyl
1.2,4-Tr»:hlomhai/«n:

1 ,3- Dichlorobenzene
1,4-Dichlorohirn/eiu:

2,4,6-Trichlorophenol
2,4-nu-lilornphL-nol

2-Mcthylnophthalene
4 Mc-thylplmml iP-ri.-.soli

Bei]/,(a)aiiihraccnc
I3enzo(a)pyraic

Bcnzo(b)fl uoraiiihene
Benzo(g,h,i Jperyk-nc
Baizo(k)fluoranthene
bis(2 Ethylhcxyl)phthalate
Chiysow
Di-N-Butyl phthalaic
Dibenz(a4i)anthraccne
Kluiiraiithciic

Bcxachlorobcnzcne
Ini1cim(1.2,3-u1)pviciic

Naphthalene
P hen an Ihrn it-

Phenol
[l>Tene

,;,„„„„„„„

Surface » alcr

OHi-ila
( I n d u s i r i j l ) (ni)Vk)>

1.8

1.1

0.29

033 |M)

OJS

ID

Nl.I,
M.I.

NLL
NI.l.
NLL
NL1,
NLL

11
NLL
5.5
ID

NLL
0.87
2.3

4.2
I I )

\HV.09X(1J 15)

SOIL

mg k^

2. 1 1 '02

RESULT

0.40 J

0.46 J

0.19J

0 72 J

O.Ot. J

WPZ-IOX(8-"»

son
mBk|;

2.12,0.1

RKSIILT

0 022 J

\vp/.-in\(8-'i)
son
niB'k , .

2!\1AU

RKSUL1

0.27)

0.23 J

WP/^IOM'l 10)

SOIL

nift kp

2.12,02
RF.SIIIT

0.14J

wi-7. i i x i n - i s )
SOI]

I T V . k , .

.'. 140?

RESULT

0.024 J

016)
2.2

\\P/.-l 1XO''-20)

son
lilt, kr.

?., 14,02

RKSIILT

0.42 J

\VP/.-ll.\(»-'l)

SOIL

l . l R k r

i 14 112

RESULT

0 0 1 1 1

0 O l d J

VUV. I I X ( I - I O )

SOIL

ing.kf

L 1-1.02

RESULT

0.17J

«PZ-12X(4-5)

SOU

mt.,V

2.11/02
RESULT

0.092 J

0 1 1 J

0.098 J

0 IOJ
0.081 J

0.11)

019 J

0081 J

0 098 J

0 1 S I

\VP/,15X(7-9)

son

,i,c k;;

in. 02
RESULT

0 0 1 7 J

it (H4 J

\VP/. 15X(7 9)

SOIL

N « k K

2. 1 1/02

RESULT

1 5 J
1 (, J
26 J

0.87 J

1.5 J

2.2 J

2 6 J

1 0 J

0 69 J

.'. r> J

WP7,-lhX(8-10)

son
mi- .k i '

2^20/11."'
RESULT

0 14 J

WSKII2-UK1II-I2)

SOIL

nit kr

L 10/02

RESULT

i
0.44

'. --;**'

•!•• :*.

" ' .' '.^ '

;oldcd and Boied values exceed (iSI .rhcria



Table 9-C
Phase I

Soil Analytical Data Summary (Detections only)
SVOfs

\ fisicol Superfund Site
St. Louis, Michigan

S a , n p l m B l , H - a . H , n

M a t r i x

l lml .s

Date Sauiplnl

SV(H 's

1,1-Biphenyl
1,2,4 Tnchlorobcnzene
1 ,3 -Dichlorobcnzene
1 ,4-Dichloroben/.ene

2,4,6-Trichlorophcnol
2,4-]>K-|i loinph(. i iuI

2-Mcthylnaphtbalenc
4-ML-thyi|)!iciHil (IM'i«,ol)

Bcnz(a)anthraccne
Bcii/n(a>pyr«ie

9enzo(b)fluoianthefle
3cnzo(g,h,i)pcTyleTic
Bcnzo(IOfhioirathaie
iis(2-Ethylhciiyl)phthalate
Cbrysene
Di-N-Butyl phthalate
Diben2(a,h)anthracene
l-'luoranthenc
flexachlorobenzene
lndeno( 1 ,2,3 cd)pyrcnc
Saphthalene
PhLiiaiillirciu:

Phenol
Pvrt-iK-

( . l uundwa tu
Sin fact \Vatci

Criteria
( Indus t r i a l ! (Miu/lic)

-

1.8

J.I
0.29

0.33 |M|
tua
ID

NIL
NI.L

NLL
NU.
NLL
NLL
NLL

11
NLL
5.5
ID

NLL
0.87
2..1

4.2
ID

W S R n 2 - m < I O - 1 2 )

SOU

"il'.Vi:

1. 111/02

RESULT

3ISOJ

0.12 ;

0.12 3

0 13 J

0.21 J

o n j

\VSB02-DKI5-ni

son

inf. Ill

1/30/0?
RESULT

0.5.1

%SSB02-(JI ( I5-17)

SOIL

n.Bl,|'

] 'JO/02
RESULT

140 J

WSB02-OK5-7)

SOIL

u.r.ir
1/30/02

RESULT

0 043 J

WSB02-02I IO- I2 )

SOIL

, r , , .V,-

1 '30;0.'
RESULT

0.014 J
I ) I | S ( , J

\VSBII2-03 l l - l )

soil
i i i f . V , -

2 '4/02

RESULT

0 063 J

WSB02-OK5-7)

SOI!

ii i l ' .k, .

2 '4/02

RESUL1

0.091 J

0.15 J
o n )
O.I8J
0 14J

0.15 J

0.18 J

023 J

0 1 3 J

(1 O K I J

0 2.2. J

VVSH02-(l4|h-X|

son

nil ' , kf

2.4 / f (2 .

KESULT

0.059 J
0 2 1 J

O J 8 J
(I I S J

0.23 J
0.14 J

0.17 >
0053 J
0.22 J

0.044
0 4 1 J

0 14 J

0.041 J

0 2U J

(1 14 J

VVSBOZ 05(2 4)

SOIL

nilUf.

Z'M>2

RESULT

0.076 J

0 0 / 4 J

0.084 J
0.062 J

0.073 J ' •
0.059 J

0.092 J

0 1 60 J

0 060 J

0.019 J
0 1 2 J

0 1 ^ J

WSB02 06(8-10)

soil

"If. If
2/> 02

RESULT

0 047 J

0.022 J

WSBD2-OAIIO-12)

son

mf.kl '

2.'V02

RESULT

0.074 J

\VSHu2-06( l2- ]4)

SOIL

l l , f . k!.

1S'()2

RESULT

0.060 J

0.014 J

\VSVV-13(2H 32)

SOIL

tiifi kf.

2J2-I/02

RESULT
'%• •;

005 J

0 0002 1 J

0.14 J

' ?*»*
0271

•• • ;:iii;

• * H?'

(.•KITl-RIA Michigan I'jn.'U I (Jencn*- ( ' lean

1 )- Ihc -sample wai ililiilnl

I I he .tn.iKn- «;is j>isitui-|\ idcnlil'icd thr j

iMl rak-ulatoluntciiiiri u tn-low [!IL-a:i,ilvti

NLL. Hj/jid.jui iubiiani.1- is iu>t likt-K 10 k-j

[Bolt d and Boxfd values exceed GSI critcri



Table 9-D
Phase I

Soil Analytical Data Summary
Inorganics

Velsicul Superfund Silt
St. I.uuis, Michigan

Sampling Location

Matr ix

l- ;nils
Dale Sampled

MKTAI.S

Aluminum
Anlimnnv

Arsenic (As)
^ an urn

3eryJlium
Cadmium
Calcium
'Thin mi um

Cobalt

Copper

ron (Ferrous)
Lead ( P h i

Magnesium
Manganese

Mercury

Nickel
'otassium
Selenium

Silver
Sodium

niallium
Vanadium

Zinc
Cyanide

(.roundnalei

( nlrria

( Indu i l r i a lH i t iR /k f i )

NA
II)

70

|C,X)
(G)

(G.X|
-

3.3
2

i« ; i
NA

H;,M,XI
NA

{G,X|

0.1

(C|

0.4

0.5
NA
4.2
190

(C)
0.4

WPZ-01X(2^I)

soil.
HIK/VK
1/10/02

RESULT

2180
• 0 8 1

<O.SI
7.6

0.23 1
-•() 2
362
4.2
1.4
1 4

3090
1 7 J

555
48 7

<0.05

3
149

<0.81

<0.2
335 J
<0.81

5.1

7.6 J
•:005

WPZ-OIX(4-6)

SOIL

rnn'kii
! ID/02

RESULT

1750
•• () 94

<0.94
') 4

<0.23
••-0.23

12100
4.4

12
V

3500
n

1190
49.4

<0.05

39
227

<0.94

<0.23
407

1.1

5 1

12.1 1
1)0(1 J

WPZ-02XO-3)

SOIL

iii|. 'k (.
r 4.0?

KKSIII.T

3250
- D l l

2 J
21 7

0.14 1
0.07 J

7250 J
6.2
2.2

9 K
6400 J

; s
2980 J

12d j

0.1 J

5.8
349 I
-0.41

<O.I1
215 J

0.65 R
85

21.8 J
(1 H

\VP/,-02X(4-5>

SOU

" I H k , .

2/4/02

RESULT

3080
- O i l

1.8 J
206

0.15
•006

20100 J
6.2
1.9

13 I)

6800 J

4240 J
92 J

0.09 J

5.7

366 J
<0.39

<0.1
211 J

0.61 R
94

22.1 J

1) OK

\VP/J)3XCl-4)

son
nuvkc

.wo:'.
RESULT

4380
• • 0 3 5
2.7 J

18

0.23 ]
0 13 J

15200 J
7.7

3
(i <

8750 J

; s
2240 J
114 J

0.1 J

6.7

367 J
•:044

<0.12
241 J

0.69 R
1 19

23.2 J
o oy

WP/.-03X((> 8)

SOIL

miilt'

i5.'(i:
RESULT

4410
• 0 14

5.2 J
35 8

0.25 J
• (I 07

8520 J
8.5
4.5

I I 1
12100 J

S 6

5880 J
I7(» J

0.07

1 1 9

620 J
v-0.44

<0.12
235 J

0.69 R
1.12

22.5 J
1 1 0(i

WI>7.-04X(8-IO)

SOIL

rn i ' . . k i :

?'():0?

RESULT

6390

• 0.35

7 J
91 7

0.38 J
O. I J

5690 J
12.5
6.5
.11

13500 J
s i :

3760 J
223 J

0.12 J
1 4 1

909 J
O.S6

0.19 J
548 J

0.71 R
17 1

153 J
0 08

\VP/.-04X(10-12)

son
i n c k r .
2<'(>;o.'.

RESULT

4160
• 0 4

2.8 J
S7 (i

0.27 J
0 14 J

30200 J
8.9
3.2

12 1

7200 J

I / ^

9480 J
127 I

0.14 J

7.6
765 J
0.66

•=0.14
514 J

0.81 R
107

54.7 J
0 12

\VP/,-04X(12 14)

SOIL

I I lR 'ku

2;6'02
RESULT

11500
- 0 14

3.7 J
66 /
0.59

0 H J

. 2180 J
19.8
7.9

12

15500 J
') 7

3390 J
HIS 1

0.11 J

1 7 7
1460 J
'0.44

<0.12
476 J

0.69 R
2 1 2
35.9
0 1

WP/,-06X(8-10)

son
I l l l V k l '

Z/7/02

RESULT

2990
• 0 33

8.6 J
442

0.31 1
0.4 J

?: 29800 J
6.9
2.1

28 7

28800 J
41

5160 J
JOO J

OJ5

16.7

313 J
0.44

<0.11
389 J

0.66 R
1 5 4

92.3 J
0 12

WPM7X(6-8)

SOIL

mpkii
2/8/02

RESULT

3350
• II 12

2.4
292

0.21
• 007

81200 J
9.4
3.1
9 2

7800
4 6

26100
181

0.075 J

9

877
<0.41

X0.ll
320

<0.6S
9.4

18
- 0 0 4 1

WP7.-07\(8-10)

son
my. ki;

.W8'2

RESULT

1890
• 0 3 2

5.3 J
14

0.04 J
008 J

73800 J
5.2

2J

8 2

6640 )
\ ^

14800 J
177 J

0.078 J

5.5
406 J
O.4

<an
307

<0.64
7.5

18.4 J
- 0 04

IHoldfd i id Hoirit > Jlurl cutcJ (.SI



Table *M)
Phase 1

Soil Analytical Data Summary
Inorganics

Velsifol Superfund Sitf
St. Louis, Michigan

Sampling Lncalion

Malnx

Uni t s
Date Sampled

METAI.S

Aluminum
Anli inonv

Arsenic (As)
3aiium

Scryllium
( 'admium
Calcium
Chromium
Cobalt

Copper

Ton (Ferrous)

Li-ail ( I ' l , >

Magnesium
Vlanganese

Mercury

Nickel
Potassium
Selenium

Silver
Sodium

thallium
Vanadium
Zinc
Cyanide

' . .uuiKln.lo

InleifmePiuIecl ioi
rrtlrria

(Indiiurill) (Illf/ks)

NA

II)

70
|(.,X)

(G[

(G,X|
-

3.3

2

! < : >
NA

IG,M,X)
NA

(<;.x|
0.1

(G)
-

0.4

0.5
NA

4.1
190

(G)
0.4

WPZ-07X(10-I2)

son
mg. kg
2/8/02

RKSUI.T

4500
-.0 ts

3.6
18

0.27
• - I I I ) /
83000

I I
3.8

1 1

9400

26000
I'M

0.09
94

780
'.0.45

<0.12
530

<0.71
12
26

•--() 05

WP7-07XO2 14)

SOU.

mi'Ax-

2/8/02

RESULT

2700
• 0 5 S

3.1
45

0.18
• O i l

210000
18

0.88
1*1

4300
170

87000
210
0.16

4.8

430
•-.0.7

<0.18
1700

•0.1
5.5

46
0 I d

\VPZ-07X(l4-l<i)

SOU

"Wk»;
2/8.02

RKSUI.T

5400
- (Mf i

10
40

0.35
1

6400
22
9.4

1 1

20000
I S

2000
1200

0.07
15

510
0.82

<0.12
760

<0.72
37

74
0 15

\VP/,-OHX(8-10)

SOIL

mtAe
2.' 1 1 , '112

RESULT

3760
- 2 1

15.6
1 !l

0.33
• 0 47

12300
8.3
4.8
44 ' )

17600
UI2

3570
145

0.17

17.2

429
<094

<0.47
517
3.2
n i
107

O.IK,

WP/.-09XII3-15)

SOIL

mivki :
2 /11/02

RESULT

5390
• 2.S

14.5
476

0.31
•-0.56

3180:

9.7

5.7
hS 7

17400
i?()

44(,
27. 3

0.23
486

275
1.2

<O.S6
748

2.7
6 7
536
0 4

WP/.-IOX(X-1)

SOIL

mg k V

2/12.02

KKSUI.T

4270
• 2

4.7
4H (,

<0.22
- I ) 44

43200
9.6
4

1 1 ')
10700

/ / .<

14500
231

0.16

11.4

653
<087

<0.44
412

1.9
11 5

43.7
0 14

son
in|./k>.

2/1 2/0?.
RKSUI.T

1750
- 2 . 3

2
101

<0.26
- 0.52

5180
3.9
2.6

X.(,

21700
i s

1350
4 1 2

<0.07

6.6

218
1.1

<O.S2 "
472

3.9
6 1

21.6
0 ((,

\VP/ . - I IX( l2 - l5 )

SOIL

nig kv
2,14/02

KKSUI.T

5810
• \

7.8
.Ml/

<0.33
•:() 66

32600
17

7.4

1 1 1
11800
.«,/

5230
26 5

0.44

7.9
704
<1 3

2.2
555

3.5
1 2 8

112
0 OS

WPZ-11X(I9-20)

son
ni,l 'k, :

2 , '14 /OZ

RK.MII.T

4720
- 4

6.1
52 6

<0.44
184

42600
8.6

20.9

15 (,

13000
M) ( (

6840
20(i

<0.11
127

84J
2.8

<0.89
2280

<r.s
129

3940
0 IS

wpy-nxis 9)
SOIL

ni^V):
2/ 1 4/02

RESULT

2160
- 1 9

3
19.6

<0.21
• •043

; ' 42100
13.3
2.1
4 4

6210
13 7

8370
Kill

0.06

5.9
252

<086

'; 0.43
368

I <0.86
7.6

26.5
11 17

WP/.-11XO-10)

SOIL

."B'kg

?/ 1 4/02

R K S l l l . l

2550
• 2 2

2.3
26

<0.25
-049

5270
4.7

1.8
3 2

19100
') (>
268
193

<0.06

5.7

270
'-0.99

<0.49
4(14

3.8
66

25.2
0 19

WP7,12X(4-5)

SOIL

mull'
2,11,02

RESULT

3460
• 2

7
4 1 8

<0.22
O S

32700
6.7

2

7 4

6590
22 S

4360
177

<0.06

7.3
328

<087

<0.43
284

1.4
K K

176
0 1

M D l - O a m l WI-STDN



Table 9-D
Phase I

Soil Analytical Data Summary
Inorganics

Velsicol SuperfunU Silt-
Si. I.ouis. Michigan

Sampling Location

Malm

Uni t s
Date Sampled

METALS

Aluminum
Antimony

Arsenic (As)
Sariuin

Beryllium
Cadmium
Calcium
Chromium

Cobalt
( oppcr

ron (Ferrous)
Lead ( I'b 1

Magnesium
Manganese

Mercury

Nickel
Potassium
Selenium

Silver
Sodium
rhalltum
Vanadium

Zinc
Cyanide

l,,,,,,oJ»«U-l

Surface Walrr
Interface I'n.u.noi

rrilrria
( iDiiusnialHmfc/keJ

NA
II)
70

|«,,X|

<G)
|(,,X)

-

3.3

2

( < : >
NA

(G.M.X)
NA

l<;,xi
0.1

1C)
-

0.4

0.5
NA
4.2
190

(G)
0.4

WPZ-I3XH-5)

son
mg^B

2;14/02

RESULT

3200
- 2 1

2.6
39 2

<0-23
- 046

3290
5.1

1.8

1 1

5490
47 ?
1450
2 / /

<0.06
3 7

147
--0.92

<0.46
3ix>
1.8
96

35.9
11 n

WP/,l4X(fi-8)

son
mi;/ks
1' IS/02

RESULT

1670
• 1 9

6.7

1 14

<0.21
• 0 4 1

53100
6

2.4

1 1 2

7820

M> /

20300
293

<0.05

7.3
306

<082

<0.4I
404

1.4
(i 8

27.1
0 14

\VP/.-l.5\(7 9)

SOU.

rng kg

2, 1 3/112

RESULT

7750 J
:' i i
4.9
1 12

0.14 J
0 44

11700 ]
97.9 J

3.8

165 J

20700 J
27IJ J

3450
I K i t J

1.5 J

21 4

284
0.66

0.39
527 J

<l
105

293 J
(1 12

WPZ-16XI8-IO)

SOIL

mg/kv.
2/20/02

RESULT

6150 J
• 1) /4

4.3
2 8 7

0.42 J
- 0 1

6760
12.8 .1

7.5

7 4

11300 J
7 ? 1

i'WO
M)2

<0.05

13 7

1030
<0.6

<0.26
575 J

<1

13 2
27 J

• - < ! OS

WSB02-OK10-I2)
son
,w.,k,;

1/10/D?

KKSIil.T

3250
• 0 9t,

4.9
1 i l
0:3
0 2 4

66800
8

4J

366

9530
( - / J

21700
193

0.24

11)2

749
<0.96

<0.24
572 J

1.3
9 f ,

93.5 J
- 0 Od

WSB01-OK1-2)

son
nig/kg
1/30/112

RESULT

4010
• 087

2.9
3 1 7

0.42 J
• 0 22

86500
8

3.7
8 7

8460
r> 2 J
44200

2 1 8

<0.05

9.4

799
<087

<0.22
568 J
<0.87
106

23.8 J
• 0 05

WSH02 -01(15 17)

SOIL

mivKu
1/30/02

RESULT

4410

•• 092

4.2
60

0.33 J
• -02 !

63100
109
4.9

22 4

9850
-

21500
229

0.08
1 1 6

1050
<-0.92

<0.23
564 J

<0.92
12.5

57.5 J
- 0 Od

WSB02-0 1(5-7)

soi
M I J i k L .

I / Ml/02

RESULT

6880
• 1 2

4.7
548

0.44 J
•:029

74700
13.1

6.2

13 1

1 4000

h 8 J

27400
281

<0.07

15
1330
•:l 2

<0,29
75.3 J

2
17 1

38.1
- . 00 ;

WSB02-02IIO-I2)

SOIL

tng/'k)!

I/3U/02

RESULT _,

5950
• 0 99

9
196

0.4 J
•--0.25

36600
13.1
4.9

14 1

17400
12 1 .!

38300

1M

0.12

1 4 2

715
1.4 J

<0.25
653 J

2.3
189

50.1 J
• 0 Od

WSB02-02(6-8)

son
mg. kg
I /MKU2

RESULI

8530
• 0 9?

53
51 1

0.68 J
• 0 2 3
34700

14.7

6.S
2(1 9

15100

1 . 1 5

18100
349

<0.06

158
1200

<0 92

<0.23
556 J

1.4
1 9 7

36.4 J
• l) (^

WSB02-03U-3)

son
ml;/k|'

2/4/02

RESULT

4880
- 0 i

2.4 J
53 8

0.24 J
•:() .13

88700 J
10.4
5.1

10

9570 J
4 4

31200 J
248 J

0.08 J

12 1

1370 J
<0.38

<0.1
329 J

0.6 R
129

21.2 J
0 Od

WSB02-03(5-7)

SOU.

mg/l.g

2/4/02

RESULT

2440
- 0 (1

3.1 J
41

. 0.13 J
023 J

5480 J
8.6

2

55 1

9550 1
218

I960 J
142 J
0.46

17.2
195 J
0.49

<0.1
340 J

0.61 R
7 2

107 J
0 1 2

M D H U a n d \VI-STON



Table 9-D
Phase I

Soil Analytical Data Summary
Inorganics

VelMcol Superfund Site
St. Louis. Michigan

Sampling Location

Mjtnx

Unils

Dale Saniplcil

METALS

Aluminum
Antimony

Arsenic (As)
Barium
Beryllium
Cadmium
Calcium
Chromium

Cobalt

Copper

xon (Ferrous)

U - ; i , l ( [ M . )
Magnesium
vlanganese

Vlercury

Nickel
totassium
Selenium

Silver
Sodium

rhaltium
Vanadium

Zinc
(yarn.!,

(.ruuiulwalir
.Surface \\alrr

In le i face Protectioi
(riliTia

( Indus t r ia l ) (me/kg)

NA

II)

70

|C,X)

(G>

j(;,x)
-
j j
2

(<•!
NA

(C,M.X|

NA
i<;,xi
0.1

(G|
-

0.4

O.S
NA

4.2

190

|G>
0.4

WSB02-04(6-8)

son
"W'kB

2/4/112

RESULT

2720
• 033

1.9 1
22.2

0.16 J
0.15 1

48200 J
6.7

1.7
.)

5220 J

s<i .:
3140 J
95.8 J

0.08 S
5

270 J
•:0.42

<0.ll
.106 J

0.66 R
72

55 J
0 08

WSB02-05(2 4)

son.
mtvV
2/5/02

RESULT

2630
- I ) 12

2.5 J
10.6

0.12 J
0 l(> J

3180 J
5
2

1 II,
6000 J

32 3

1550 ]

128 J

0.14 J

5 7
241 J
<0.4

<0.11
26(1 J

0.64 R
86

32.2 J
0 1

WSB02-06(8-10)

son
IMB'kt

2/S/02

KKSIII.T

5160
• 0 32

2.7 J
4 ( 2

0.29 J
0 . 1 1 J

59500 J
9.9
4.4

12 7

10900 J
; S

18400 J
272 J

0.1

11.9
1040 J

<041

<0.11
335 J

0.64 R
127

27.5 J
0.16

WSH02-06IIO-12)

SOIL
m^'k^

2/5/02

RESULT

15000
- 1) H,

7.4 J
41

0.88
013 J

2440 J
24.4

83

Id 4

24100 J
1] 4

4280 J
181 J

0.15 J

236
1490 J

0.49

<0.12
507 J

0.72 R
29.4

46.8 J
D O S

WS 802-06(12-14)

SOU.

Mlg'lg

2/V02

KESULT

4510
< - < ) 3 3

2.5 J
12 5

0.22 J
• 0 (17

36400 J
9.6

2.9
7;

8340 J
3 :

13600 J
123 J

0.09 J

9 3

746 J
•--042

<0.11
419 J

0.66 R
104

23.2 J
• 0 05

WSB02-07(8-IO>

SOI]

n^Vkf

2/6/02

RESULT

3740
• 0 3 5

2.4 J
54.7

0.22
0.12 J

37100 J
7.1

2.9

8 7

8100 J
HI. 2

13000 J
172 J

0.12 J

7.9
764 I
<0.44

<0.12
348 J

0.69 R
II 1

23.6 J
o i ;

WSB02-07(IO-12)

son
">!ik,.

2/6/02

RESULT

10000
- 0 3 5

6 J
76 S

0.52 J

0.12 J
2290 J

18.5

6.9

16 7

18500 J
'' '/

3050 J
137 J
0.1 J

22.2

1440 J
0.82

<0.12
335 J

0.71 R
21 6

33.6 J
(1 15

WSB02-071 12-1.3)

son
"iF, k»;
2.'M)2

RESULT

5900
- 0.35

10.3 J .
.3') 6

0.36 '•
• 0 I.)/

2160 J ;
12
5.3

14 4

15500 J
• ' -

2570 J
12; J

0.11 J

164

970 J
0.63

<0.12
382 J

0.69 R
162

35 J
• 0 (Id

\VS\V-13l28-.32)

son
mi'Al'.

2/2 I'd.'.
RESULT

4110 J
• 0.72

3.6 ]

41!

0.25 J
- 0 0V

56900 J
8.3 J
3.6

11.7 J

9810
14 ^ 1

21100
220 J

<0.06

106

881
0.59

<0.25
635 J

<l

10.6

26.7 J
- 0 OS

MDH).inJ WhS ION l ' . ig , -4ot .4



Table 11-A
Phase I

(iroumivvater Analytical Data Summary (Detections only)
Pesticides, I'( B's, and Specialty < heniicals

Velsicol Superfund Site
SI. Louis, Michigan

Sampling Locat ion
Matrix

Umls

Date Sampled

PKS'riCIDE/PCB
2,4'-DDT
PBBIBP 6)
jis (2,3-Dibromopropyl) phosphate
4.4--DDD
4,4'-DDn
4,4' DIM

Alpha-BIIC
Alpha-chlordanc

B«a-BHC
3ecachlorobiphcnyl
Dclla-BHC
Dieldnn

SndosuUanI
Endosulfan II
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Mcplachlor Epoxidc

Gruunt lwat i - i
Surface V N a t e r

< ntena (uy/l|

NA
I I '

NA
NA

NA

1 1 0 2 | M ;

ir

0-2

0-02(M|

NA
NA

0.027
IP

NA
NA

ssn-oi
Wali-t

U P ' I
2/6.02

RESULT ^

0.0023 J

WP/.-l) lX(9-ll)

W.m-1

"IV 1

1, MMI. '

RK.SIII.I
0.0(144 J

WI'7 ,02 \O-I2)

\ \ a l c - t

LIK I

'/4.'U2

RESULT

0.016 J
(1 (H

\VP/,06X(10-14)

Walei

lit. 1

:'.7'(ii'.
RKSIII.I

0.51 J

ICIj J

0.46 J
l .« I)J
1.4 DJ

( ) ( ) : ' ' < J

1.1 DJ

1.9 J

008 J

WP7.-06XI IK-20)

\V.,k'i

U R l
2/7/02

RESULT

29 J

? 6 I ) J
12

48 n

1 ! J

0.75 J

\VP?,0(>I(IO-14)

Walti

u g l

|_ 11 /.'IT

KKSULT

0.24 J

0 1 1 J

0.43 J

2 D

1 DJ

2.2 D

WP/.-06K1H 20)
\\ alci

ur, 1

.'.,«,'!).!

RKSIIl.T

0.55 J

(1 1 / J

2 DJ

0.13 J
0.061 J

0.15 J
0 14 J

\VP/,07X(R 20)

\\ .![<-[

U , > 1

2 / 1 l.u.1

RESULT

0.0024 J

wp/.-n«X(io-i2)
W.jln

"I'.l
2 1 1 - l t ?

RESULT

0.027 J

2.6 J

\VPZ-OHXll4-17)

Vv. i l< 1

nil 1

2/1 1 /U2

RESUL1

0.0691
0 0?6

4.5 J

\M'Z-09X(20-22)

W.IK-I

nil 1

2..' 12/02
RESULT

0.12 J
0 082

0.1344 J

0.035 J



Table 11-A
Phase I

(.roundwater Analytical Data Summary (Detections on ly )
Pesticides, PCB's, and Specialty Chemicals

V elskul Superfund Site
St. Louis, Michigan

Sampling l.ocadon
Matrix
Units .
Date Sampled

PESTK :|DC/PC1I

2,4'-DDT
PHU(BI'-6)
tris (2,3-Dibromopropyl) phosphate
4,4' ODD
4,4'-DDE
4,4' -1)1)1

Alpha-BHC
Alpha cMoidane

Beta-BlIC
Decachlorobiphcnyl
Delta-BHC
Dieldrm
Endosulfan I
Endosulfan I]
Gamma-BHC (Lindane)
Gamma-Chlotdane

Heptachlor
Heptachlor Epoxidc

GroundwattT
Surface \\aler

( riteria (ug/J)

NA
IP

NA
NA

NA
I I I ) . ' [ M i

I P

0.2

().02(M|

NA
NA

0.027
IP

NA
NA

\Vl1/.-09X("»-l3|
Water

U f t l
11 1 2/02

RESULT

0.34 J
0092

0 82 DJ
0.34

0.31 J

0.097

0.24 J

0.21J

0 054 J

WP7.-09K 10-14)

W:ilf!

up, 1

2 /12, ' l l . '

RESIII . I
0.1 1
1) 17

II 14

0.07H .1

0.04] J

11.058 J

WP/-09K20-22)
VValc r

Uf, !

2/U./02

RtSUl.T

0.18J
0.017

0.2V

0.22 .1

0.23

0.1 J

O.OS9 J

WPZ-10X(ll>-20)
Walt!

IV 1
L 12.02

RESULT

14 J

1 ^ J

0 51 J

4.2 D
( I I I ^ X 1

1.4 O

0.11 J

0.27 J

WP/.-l<]X<21-2' i)

\\ ;,!.-[

i.j'. 1

. ' 1 2 02
RESULT

5.3 J
( I I K J

0 46

U I)

0.4')

0.2! J

wp/.-iox(9-i.i)
V. .,!,-,

l . l ' . l
M?/02

RK.SUI.T

10J

11 DJ

0.81 J

0.<)4

WP/.-10K2.1-25)
^'.ilci

ug/l
ill'02

RESULT

40 J

4.; D

0.9H J

1.5
(I 04(j J

1 DJ

0.048 J

\V IV, 101(9 13)
V^ lalL•r

iiK'l
2. 1 W02

KKSUI.T

2 S D

7.2 D
0028 J

3.1 D
000796
0.24 J
0.052 J

WP/,-ll\(10-l3|

W.llrt

n r - i
2.11/02

RESULT

240 J

5 X J

11 r>

WP/,11\(23 25)
V\ .llL'l

llf. 1

2/14/02

RESULT

490 J

III 1

350 1)

\VP/,-ll\(2<;-30)

W . i l i - i

l l | L l

2/15/02
RESULT

37 J

-1 ? 1)

2.8 DJ
M U S K J

2.4 D

0.15 J

0.21 J
0.064 J



Table 11-H
Phase I

*ater Anaht ica l Data Summary (Detections only)

Velsicol Superfund Site
Si. Louis, Michigan

Sampling Location
Matrix
I mis
Dan- Sanijik-il
VOC's

!sopropylbenzcDc
vlethvlcvclohcxanc
trans- 1 ,2-Dichlorocthcnc
1 ,2 Uichloroberucnc

1,1,1-Trichloroethane
1,1,2,2 Tetrachloroclhanc

1 , 1 ,2-Trichlorocthanc
1,1-Dichlorocthanc
1,1-Dichlorocthenc
1,2 bichloroctharic

1 ,2-Dichloropropanc

2 Hcxanom-
4-Methyl-2-pentanotie
Acetone

Benzene
Carbon disulfide

Chlorobenzenc
Chloroethane
Chtorofonn
CIS- 1 ,2-Dichlorocthcnc
Bthylbenzene
Methytcnc chloride

retrachlorocthene
Toluene
trans- 1 ,3-Dichloropropcnc

Tricrilorocthene
Vinylchloridc
X\lcnc (Total 1
Cyclohexane

Sui facc Wau-i
I n l r r l a t i Proli-ctioi

II)

ID
!(.

200
78|X|

330 (XI
II )

65 (X)
160 {X|

290 |X|

>A

II)

1700

200 {X}
II)
47
ID

170 (X)
ID

18
940 |X)

45 (XI
140

NA

200 (X|

15

35

SSD-OI
Wan-i

U f . 1

2.'(>'02

K K S U I . I

.) J

wp/.-oixm-io)
W.jli-1

111','

1 1 I I U 2
RESULT

1 J

WIV.-01X(9 - 1 1 )

VV.itci

ill', 1

1 3d. u.1

RESULT

1 J

1 ?

WPZ-OI 1(0-11}

Walt-i

ui' !
A 4 <) . '

K K S I I I . l

i;

\VI'/,-02X(')-l2)

\ \a le i
<Kl

2'4/(l2

R K S I U . I

^ J

WP/.-(l4X(10-14)

\Val i - i

ill ' i

2. (>. 02

KKSIILT

14
S I

22

20
2 J
1 J

•1 J

1 ^
4<)

\vrz 06\(io-i4)
W a t e r

Hi' 1

2. 7 (12

KK.SIII.T

1 J

'. 1

2 1
? J

1 J

2600 D
1 J

270 D

7 J
2 1

I d

7 J

1-1
1 J

\VI'/,0(iX(l»-20)

Walei

111: 1
2:? 1J2

RESULT

1 J
s J
5 J

16

(]S

400 D

620 D

1 J
5 J
2 1
4 J

48

n J
12

h I

2 J

WP/-06KIO-I4I

Wjlci

lie:

2,';. 112

RESULT

1 1

3 1

1 J

590 D

540 D

3 J

1')

4 J

' [

1 .1

WP/^06I(IX-20)

W.lli-1

UK 1
2/8/112

RESULT

2 J
.3.3

3 J

22
2 J

200 1)

1400 D

1900 0
4 J
5 J
40
3 J

1 J
ISO

3S
52
1 1

') J

WPZ07X(16-20)

Watcl

UK i
2; 11/02

KKSII1.T

1 J

s 1

15

13

10
1 J

10

1 J

\VP/-08X<10 12)

Water
ui'.'l

2. 1 1 '02
RESULT

1 J

-- J

11

14

2 1

|Bnl(li-il .mil Bim'il \ j luf- , occcd (;SI criteria



Table 11-A
Phase I

(iroundwater Analytical Data Summary (Detections only)
Pesticides, PCB's, and Specialty ( hemicals

Yelsicol Superfuild Site
St. Louis. Michigan

Sampl ing 1 .u -a i in i ,
Malm
Umi*
Dale Sampled
PESTICIDE/PCB

2,4'-DDT
PH»(HP-'>)
ris (2,3-Dibromopropyl) phosphate
•M'-DDI)

4,4'-DDE
1.4'. HOT

Alpha-BHC
Alpha-dllm.hm-

Bela-BHC
^ccachlombiphenyl
D«lta-BHC
Dicldrin

Bndosulfan 1
Endosulfan 11

Qamma-BHC (Lindane)
(iamnia-("hlordane

Hcptachlor
Heptadilnr Hjxixuk-

Croutidwater

( htcria ^ug/lj^

NA
IP

NA
N A

NA

( i o? ;\1[

IP

0.2
-

0.02 ( M )

NA
NA

0.027
IP

NA
NA

\VPX.-1 1[(2»-.10)

\\ .ilvi

Ul',1

:..'20/()2

KKSIII .T

4400J

4 U I J

5100 1)

\VP/-12\(8 10)

Wa!<:r

UK 1
.1-14/02

I KKSIII.T

0.025 J

WIY.- I5X(I4- I6)
\Vau-r

U B ' I
2,20/02

RESULT

0.25 J

0.24 J
1.2

\VSB02-OH12-15)

Wall '1

»l',l
:/4/o?

RESULT
0.98 J

II .'(. J

0.4
1.1 1)

WSU02-04(7 11 )

Water

at.
i'V02

KKSIJI.T

0.0063 J

0.037 J

0.027 J

WSB02-05H-II)

V.,*-!

m l
2/5-02

RESULT

0.051 J

0.082 .1

\VSB02-06(1I) I5|

W aid

u g l
2/S/02

KKSlll. 'f

0.6 J
0 1 0 J

0 12 J
0.05 1
0.1.1 J

WSB02-07IU-I7)

Walct

U B l
2.6/U2

KKSULT

0.012 J

MPFQ.iml



Table 11-B
Phase 1

(iroundwattr Analytical Data Suniinary (Detections only)
V(X'S

\ elsicol Super f u n d Site
St. Louis, Michigan

Sampling Location
Malm

Uni l s

Date Sampled
VOC-s

Isopropylbenzene
Methylcyclohexane
trans-1 ,2-Dichloroethene
1 ,2-I)it:hlofoben7ene
1,1,1-Trichloroethane
t ,1 .2,2-Tetrachloroethane

1,1,2-Trichlorocthane
1,1 Dichloroethanc
1 , 1 -Dichloroethene
1 ,2-[)ichloroethane

1,2 Dichloropropane
2 l lexanone

4-Melhyl 2-pcntanone
Aeetonc
Benzene
t 'arhon disulfide
Chlorobenzene
Chloroethane
dilorofonn
cis- 1 ,2-Dlchlorocthene
Bthylbenzene
Methylene chlondc
retrachloroethcnc
Toluene

trans- 1 ,3-Dichtoropropcnc
Tnchloroeth.-m-
Vinylchloridc

Xvlcni- (Tota l )
Oydohexane

Sui fec tWuer

II)

ID
16

200

78 m
330 (X!

II)
65 m
160 |X|
290 {XI

N A
II)

1700

200 (X)
II)

47
ID

170 (X)
ID

18
940 {X}

45 (X)
140

NA
200 ( X |

15

35

-

WI>/-08X(14-17)

W'alei

VIB ' I
2 / 1 1 / 0 2

RESUl.l

4 1

32

20

3 >

1 1

WH/,09X( 20-22)
VValcr

uivl
?; 17,11? _

RESULT

28
82 J

n i

130000 D

21

44

19
S7

260 .1

8.1 .1

7 J

WP/XWXO-l.l)
Wal.-r

u t i l
i' 1 1'02

KKSII1.T

1 J

1(1 J

200 J

11000 D

3 J
6 J

4 J

3 J
2 J

(> J

\VH/,U9I(IO 14)
Water

U f . l

p / i i t i : '
RESULT

2 J

•IS

110

4100 D

6 J
34
1 J

1 J

7:

WP/.-09l(20-22)

Wau-i

u|Vl
1 Ui/l)2

KF.SIll.l'

17 J
200 J

4 J

\ J

15J
4 ' J

7 6000 D

WJ
4 J

I8J
93 J

27 J

30 J

WP/-IOX(16-20)
Water

IIP. 1

2 .13/0.'.

RESULT

3 J
31

16

1 J
14

2 J
Mil I )

14

s !

1700 D

15000 D
53

380 D
15

3 J

8 J
1 1

3 J

1 ' i t

1 1

WP/,10X(2.1-25)

Walc- i

l i l t 1
^' 12 ( i 2

K K S l l l . l

1500 D

110000 D

WI ' / - IOX(»- I3 )
Water

il g l
,!, IMI :

RESULT

2 J

18
78

2 J

XX

4 J

> !

91

790 D
14

250 D

n
2 S
i j

I K

WP/,IOI(2J-2S)
W.ilt-i

MI'. !

2 1 2 02

RESULT

2 J
24.1

4 J

4 J

540 U
1 J

3900 D
74 J
2 1
90 J

1 J

4 J

20 J

WI'Z 101(9-13)

Water

ut'.'l

2 /1 «I2

RESULT

3 J
33 J

5 J

40 J

840 D

7800 D

8 J
27 J
2 1

6 1

49.1

10 J

5 J

2 J

WP/.-ll .X<10-13)
Wain

'i)',.l
2, 13/02

RESULT

i s

26
•><>

1 J

9d

4 J

•• J

150
1 J

3400 D
32

44(1 D

4 J
> J

M

1 J

WPZ-lIX(2.1-25)
Water

UK 1

2./14/02

RESULT

140 J
410 J

1200 J

22 !
37 J

400 J

7 J

16 J

I700J
5 J

130000 D
29 J
36 J

430 J
12 J

930 J
51 J
560 J

300 J

9 J
22 J

[Bnldril and Blued values exceed GS1 i

1'aix J ol -I



Table 11-C
Phase I

( i roundwater Analytical Data Summary (Detections onh
SVOf's

VcKicol Suptrfuiid Site
St. 1 .ouis, Michigan

Sampling L txa l lm i

Matrix

l inns

Dale Samploj

SVOCs

Caprolactam

I . l - H i p l i c n y l

1 ,2,4-'i richlorobenzenc

1 ..I Uichlornboim-ni-

1 ,4-Dichlorobati-.cnc

. \4.6-li idil .>mplienol

2,4-1 )ichloropheno]

2-('hlorophenol

2-Mcthylnaphthalene

4-Methylphenol (P-Crcsol)

Acetophenone

bis(2-Kthylhcxyl)phthala(c

Di-N-Butyl phthalate

Di-N-Octyl plulialale

Naphthalene

Plmiamhreiie

Phenol

Surtax Wuer
lnler(ai-c Trivet-lion

( I j ler ia ( i ig / l )

NA

30

38

1.1

4.4

11

22

ID

NA

32

9.7

10

1.1

5 (Ml
210

\VT/.-04\(IU 14)

Wale.

i i f . l -

.VMI2

RKSUL1

8 J

92

7 .1

\\T7,-06\(in-14)

W.ilo

iijl [

2 7,02

RESUI I

4 J

9 J

\VP/,-06X(l»-2U)

Walci

ir 1

^, 7.'o:

RKSUI.T

1 J

1 J

WIV, 061(10 14)

Wain

U K L

2.7/UJ

RESULT

[, J

1 J

8 J

9 J

\VP/.-0(>l(lH-20)

Wain

Hi'. I

?.. K.O?

RKSIil .T

.1 J

HP/. U7\(l(. 20)

\ValL-i

uv, 1

2. 1 1 , 02

KCSULI

21

\VPZ-09XI2H-22l

Wain

u,:'l

2: 1 2 U2

RESULT

27

Hi

1 J

10

\V P/-()y\(9-13)

V* aler

u,,l.

2. I1,(I2

KKsni. i

i j

30 J

19

16

1 J

1 J

11)

WP/,-0111 20-22)

W . i t l - F

nr. i
2 ' K V ( i :

RESULT

)

13

1 J

33 J

(i J

2 1

20 J

\VP/.-10X(I6 20)

Water

uv. i.

2 12-02

RESULT

38 J

2«

5 1

WP/.-IO\(2.1-25(

Wak-i

ui:,i

2,' 12/112

H E S I i L I

1 J

3 J

61

49

13

I ' K l I i - K I A Michigan P u t t ? ( > ] I . U I U K Ck-ani

J- I he analvte u.i-. j i n s i t i \ e l \ idnHit ' ied, the associaio.! n u m a k . i l v . i lm- i ^ ,111 , ippio\ ini.m- ci
NA- Cnln inn 01 \ a lue is no! ; i - . . ( i l , ih l i - 01. :is is l l i e t,v;c tot t ' N A 1 . run applu-jblc

; M j Calculated ctHcnon is ht-lo\v the ana lv t i ca l I'arj:ct Dt tc i ' i ion I m , , i ("1 HI I . i t u - i c t u K . - . i t ; .
[Bole d and Boxed values cicocd <;SI criteria



Table l l -f
Phjse I

Ground water Analyt ica l Data Summary (Detections only)
SVOC's

Velsicol Superfund Site
St. Louis, Michigan

Sampling Location

Mann

Llnil ' i

Dale Sampled

SVOC.-J

Caprolactam

I . l - B i p h m y l

1 ,2,4-Trichlorobcn7.cnc

U Dichloroben/ene

1,4 Dichlorobenzcnc

: , 4 . l i -1 i i i -h l .> iop lmio l

2,4-nicliloropheiio!

2-( Tiloi -upheiiol

2-Methylnaphthalcne

4-Mcthylphcnol (P-Crcsol)

Acetophenone

bis(2-Ethylhcxyl)phlhalale

Di-N-Butyl phthalale

Di-N Oclyl phlhalalr

Naphthalene

Pliniaiillin-m-

?liaiol

Suifaii' V\ati- t

lnr<-r(ut-i- E 'rulccfior
( r i l e r i a mg/l)

NA

30

.18

13

4.4

It

22

ID

NA

32

9.7

10

13

5 {Ml

210

WP/-IOX(« 1.1)

Wak-T

u,; 1

2. 12 I.I?

RESULT

3 J

10 J

2 J

O.S 3

2 1

WP/.-IOK21 -2"i)

W.iln

in. 1

:. 1 ? u?

KKSI 1 1

21

45 J

1 J

\vpy.-iony-i.i)

Walci

i l l ' 1

.'. 1 V(IJ

KLSU1.1

10

41 J

1 1

\VP/.-!l\(lU-l.l)

Wjlc l

ui ; l -

i l.V'IU

RESULT

1') 1

35

8 J

4 J

<)1

WPZ 11XI2.1-Z5)

Waiti

usl.

2, I-V02

RESULT

24 J

1300 J

250 I)

4 J

61

WIV.-1 1X|25-30)

W:ih-i

i n v l

? IV ' I ) . '

kKsui.r

I10J

190 D

f> >

2<>

WP/.-l 11(28 .10)

\«. alLT

ui;l.

2/2IH12

RESULT

15

17

I 6 J

130 J

1.1

2 I

4 J

\VP/.-l2X(fc-H)

W.iu-1

i n ; I

?. l l - l l . i ^

RESULT

1 J

\VP/. 15X114. Id)

^.il i-t

ui; i

I: 21) I I ?

RESULT

21

2 J

2 J

WP/.-I6XOO-13)

Wiik-i

ui., 1

?/20-l t2

KESn.T

1 J

WSB02-O.K12-I5)

Vv ' : i l< - r

u , L l

2--1-0?

RESI ' l .T

36

WSIIOZ 07(1J 17)

\\ JILT

u « L

2.'0-()2

RESULT

90 D

[Bohlctt anil R»ifd values exceed (;M criteria [



[able 11-D
IMiast 1

wJtLT Analyt ical Data S U M U I K U Y
Inorganics

Vthicul Super-fund Silt'
St. Louis. Michigan

S.,,,Plml, !,«:»„,„,

Maim

Units

Da,c Sampla!

Inorjanics

Aluminum
Aiihmuny

Arsenic (As)
Barium

Beryllium
Cadmium

Calcium
Chromium

Cobalt
( 'opper

Iron (Ferrous}

Lcad(Pb)

Magnesium
Manganese

Mercury

Nickel

Potassium
Selenium

Silver
Sodium

rhallium

Vanadium

Zinc
Cyanide

( . roundualer
Surface Walei

Protection
( r i l f i i i H u K / l )

NA

IU

150 |X}

1900

{<=)

2.5

.

M

100

K - l

NA

N

NA

(UJi\

0.0013 (Z)

(CJ

5.0

0.2 |M|

NA

3.7 (X}

12

(t;)

20 (Mi

\VP7. -08X(I4- I7)

V k a t r r

u ^ l

:. i i . u ?
RESULT

798

• V

<4

41"' 7

<1

335000

1.0

-4

90 so
s

132000

144

<0,|

503

34900

-.1

<2

UttKW

<9

- ?

6 6

1 4

\VP/.09X<20 22)

Wain

"!'.!

: 12:0^ _,

RK.Sl 1,1

7840

• 9

21.9

M 1

'-1

824000

iij.<;
83

54

30300

44,4

204000

555

<Q.l

3 1 5

158000

-5

<2

1 ! 40000

•̂ 9

15_1

94.5

\V|>/. ((IXCt-l 1)

Wiitrt

in; 1

RESUL'I

1770

---,

10-3

NO J

<1

444000

4 ;

1 7

U , ' <

U)S(X)

I K K

148000

700

0.29

8

31600

,5

•^

2350(»

•--9

:n
65 1

\VI'7.^)9I(10-14)

W a l i T

up. 1

?.' 1 ?/()2

KK.SIH.T

15500

83.2

4<>:
<i

525000

34.1

I.U

in;

56400

1740

212000

.MM)

<O.l

8BJ

103000

-.1

<2

"iMOOO

---9

M 2

3?H

W P/-09H20 22)

Watn

»K 1

i .U'u:
KtSUL'l

I77Q

• v

9.8

4 1 '

,.,

877000

1 1

• n - 1

228W

14.")

2)7000

9t>3

<0.1

17.6

%900

---.S

<2

I4(MXXX)

<9

s s

:i.8
.'S

\MV-10V(lh-20)

\Vjtn

u i v l

. V l ? , . ) ?

RESl'l 1

3690

• 4

22.3

22)

<l

657000

IJ.4

t

H)H

106000

17.6

114000

1<J70

<0-1

23.2

39100

•-5

<2

14soon

--9

-V

352

1 '

\VP/-IOX(2.V25)

Wain

»t\ 1

Z-\2/(il

RF.SIII.T

1750

• v

9-7

HIK

<1

1590000

iv:

3.2

:i i
90300

x 1

329000

3650

<0.1

26.7

97500

C S

<2

1 IdOOOt)

•')

( S

199

>*

vviv-iox{9-n)
WjlLI

uy; I

.'• 1.M1.'

[ KESUL'l

1360

.-.»

5.6

4, ' . '

<1

272000

s

29.3

10 M

7160

25.7

61300

891

<0,l

672

9020

•-5

<2

54100

<9

U

377

1 4

WP7,-101(Z,l-25)

VV'ain

uj: 1
?;n/o:

HESHIT

16700

44.1

443

<1

3.6

442000

89. S

26.1

l\'i

67100

i920

112000

2190

<0-l

62 8

42100

5 R

<2

1 VttHX)

<9

38.1

1070

1 0

\VP/ 1111(1 131

\\ ji«

L i t ' 1

J 1 (•'(!.'

RESULT

3900

- • 1

9

^'>

<}

?99|)00

K S

10

?:s
1*600

;**o
88000

2480

«.)7

27.3

I5$00

*-i

<2

-9KIO

•S

.•(,
!}8

: 4

\\H7.-I I X ( I O - l . l )

Wain

uf. 1

/•'U.'O."1.

RESULT

10KU

. - *

25.4

I.U

<l

291000

i l

16.1

M X

19000

US

54900

MX

0.96

1H.3

8050

•-5

<2

59500

•-9

J 9

164

WP/. 11X(2J -2S)

Waia

U f V l

:-i-i.o.' _j
RESl'LT

6970

• -V

66,2

<l

.-}

781000

56.1

43 5

- ) ' •

147000

ISO

188000

2620

0.13

60.6

43900

'.•,

<2

I Mono

--.9

I N 4

1490

3 3

WI'7-11X(25-30)

\\ a (IT

U f L ' l

:. i s / i i ?
RESULT

10500

..,

53.2

s i l

1.4

6

734000

.19.]

769

, . ' ( ,

12700(1

Ml

171000

3010

<0.1 .

116

39000

<5

<2

1 1 / (MM)

<9

1H.4

1030

^



Table 1 1 - K
Phase I

<»roundwnler Analytical Data Summary
Water Chemistry Parameters

Velsicol Superfund Site
St. Louis, Michigan

*m,rl,ng [«•«,„

Maun

U,ms

Dale Samplnl

WATKK ClIKMIS'I HI

BOD, r. DaM

r;,,lx,,,,Tolall),,.,a,iK

tiliM:Uil&Grcisr

"Jilrogen, Ammonia

^ibuyen, Nitiale+Niuilc

Nitrogen. Tolal Kjcklahl

Residue, Suspended (TSS)

Rciidue.Dissolvcd (a- IXO°r (TOM

rhrmiral myucii demand

(-'hlonuV

Sulta.,

SSU-01

V. A l f-.R

MG.1

2jb/U2

KKSl l l .T

• 1

4 ''

'•7.8

-0.01

1 1

03

4

f.SO

8.6

IJU

107

\\IV.-1) 1\< ft- 10)

\ V A I L K

Md l-

1'10,OJ

RtSl'Ll

I.J

4 S

--•^

r-0.01

7.2

0.16

38

J1)^

7.6

7 1

48

\VP/.-01K(**-11)

w.\ ' im

M(V1

1, !0 ()2

RF.SUI.T

4 ?

- ^

0.14

7.5

0.65

37

4()(>

2.S

,4

-h

\v)v,-»H(4-ii)

'A A l l . H

Md I

i'4,l).>

RKSUL1

I) 1

• s

o jy

s

062

J8

8.10

1 1

-.-,

1X1

\\p/.-(n\ t'>}i)

w-\ n-K

Ml , 1

2-M.U2 J

RFSl'I.T

; 1

s

-•-i

0.01

I 8

0.68

131

"5S2

14

•1-1

1?1

\MV_-tMX( 10-14)

\ V A I 1 . H

M<i ' [ .

.'.•h/n?

KKSUI 1

J!

1U8

4 3

0.02

n

1460

^830

5SS

10:

\VP/-«6X(10 14)

\VVIT.R

Ml", 1

i'/.Oi

RKSU1.T

-»(

;s

--i

0.01

4 1

109

20HO

l ? l

14s

416

\MV.-ftbX08-2U)

\\ A 1 1- \>

MG 1

i>.7.(p

K F S l ' l T

„,

; i

• ().7

'1 7

0.02

13

414

3 / H O

41 1

107(1

•Jv1

\ V P / - U b 1 ( 1 f t - l 4 >

'A' A I L K

MXi 1

>n;\i?

KKSU1.I

l » 1

! ( >

4 1

0.01

5.2

2290

1 170

l l ' i

<rs

.MS

\\P/-0<jl( I K - 2 0 )

^ A 1 i ' P

Mi; 1

A S/UJ

RKSI ' l . l

*>1

-•-i

7 7

0.02

13

103

1440

SSS

i S ' J U

44?

W1V,-07X(16 20)

W A T F R

M l , !

?- 1 1 02

RF.SI ' IT

1 I

4 4

' ^

7 I

0-01

7.4

89

9700

333

•-MU

^

\M'7.-08X(IO 12|

W A 1 I' 1<

Md'l

?. 1 1/02

K K S H I . T

1 1

••(1.7

3 B

0.02

4.2

26*

2380

106

6-17

>24

\\ I ' / - I I N \ ( 1 4 - I 7 )

W A 1 L H

Mli 1

.'- 1 1 II.1

RKSl'LT

1 J.

i l l

• 3

1.2

<001

3.8

6680

? I 1 0

1 20

5.S4

S17
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Table 11-B
Phase I

Groundwater Analytical Data Summary (Detections only)
VOC's

Velsicol Superfund Site
St. Louis, Michigan

Sampling Location .
Matrix :
Units :
Date Sampled :

VOC's

[popropylbem-ene
Methylcyelohexane
rans*l^-Dichloroethene
1 ,2-Dichlorobenzene

U.l-Trichloroethve
1 , 1 ,2,2-Tetrachloroethane

F,I»2-!rMc!iloroethane ,/
1,1-Dichlorocthane
1,1-Dfchiofoelhcnc
! ,2-Dichlorocihanc
1 ,2-DichIoropropane
2-Hexanone
4-Methyl-2-pcntanone
Acetone
Benzene
Carbon disulflde
Oitorobenzepe
Chloroethane
^N>*bni> '.,;;
cis-l,2-Dichloroetnene
BthylbeniGcnG
Mcthylenc chlohde
Fetracbloroethene
Toluene
tran8-l,3-Dichloropropene
rrichlorocthenc

Vinylchloride
Xylcnc (Total)
Cyclohcxane

Groundwilrr
Surface W.ler

Inter fice Prolwtioi
Criteril (IIR/I)

D>
-

ID
16

200
78 (X)
330 (Xj

ID
'KM
360 |X|
290 !X)

NA
ID

1700
200 (X)

ID
47
ID

mi*}
ID

?•. I*
940 (X|
45 {X}

140

NA
200 {X|

15
35

-

WPZ-11X(25-30)
Water
ug/1

2/15/02

RESULT

54 J

9 1

7 J
31 J

6 J

6 J
11 J

2500 D
20 J

, 150000 D
33 J

t-- uou; •;•>
I30J

r' --iit: •' "•

72 J

27 J

WPZ^l 11(28-30)
Water
ug/1

2/20/02
RESULT

5 J
49 J

3 J

15J
2 J
I40J

5 J

5 J

1200 D
4 J

: HOW J 4
78 J
33 J "
42 J

' 3 J
4 J
2 J
31 J

180 J
24J
6 J

WPZ-12X(6-8)
Water
ug/1

2/13/02
RESULT

2 J

'-•:: r* ''•;.••;•''
I j

2 J

2 J

WPZ-12X(8-10)
Water

ug/1
2/14/02

RESULT

2 J

17

7 J ..-••; .

7 J

6 J

6 J

2 J

WPZ-14X(10-I4)
Water

US'1
2/18/02

RESULT

1 J

._""' • •- ^ '

. ; !

4 J

470 D
3 J

; i«- •

2 J
1 J

2 J

1 J

1 J
1 J

WPZ-14X(17-19)
Water
ug/1

2/18/02
RESULT

1 J

4 J

2 J
510 D

3 J
54,

2 J

2 J

1 J

1 J
1 J

WPZ-14KI9-22)
Water
ug/1

2/19/02
RESULT

2 J

2 J

2 J

27

WPZ-15X(14-16)

Water
ug/1

2/20/02
RKSULT

5 J

440 D

29

• ; - .' i . '
110

1 J
77

WPZ-16X(10-13)
Water
ug/1

2/20/02
RESULT

; :

2 J '

j. . .

61

16 J

12

6 J

-• ' • ' 4. :

3 J
2 J '. ••

2 J

\VSB02-02(I2-1S)
Water

us"
1/30/02

RESULT

1 J

110

2000 D

'•''•' ~ ' * *'
25

1 J

4 J

2 J
12

WSB02-03O2-15)
Water
ug/1

2/4/02
RESULT

'

1 j

; 1 J

WSB02-04(7-11)

Water
ug/1

2/5/02
RESULT

:. :.r •:••'"•• ' -*

1 J

• . 1 f • • •

'~: , ?;Ji

••-*- • :':-'-:' ;-.-U:

I) Thcsan^lc*«

t-'llie arulylc was |

NA- t nlenonoi v*l

ID Inadequate diu

( X ) TheGSI cntem c foe suffice wilcr thai is used a (Sec MHFQ PRIl <>p Mrmti 18 l-oiitnoies lor luiUici explanation)

[Bolded and Boied values exceed: GSI criteria

and WMSTON
Page 3 of 4



Table 11-B
Phase 1

Groundwater Analytical Data Summary (Detections only)
VOC's

Velsicol Superfund Site
St. Louis, Michigan

Sampling Location :
Matrix .
Units
Date Sampled
VOC's

tJQprapylbenzenfr
Methylcyclohcxanc
^1^-ppiloiwawne
1 ,2-Dichlorobenzene
iJl.i-TricWorMtl&jc - .- .
] , 1 ,2,2-Tetrachloroethanc
K^iMo&thti*; •

1 , 1 -Dichloroethane
l,l-DJ^iaroiS«nt
1,2-Dichloroethanc
1,2-DichIoropropane
2-Hexanonc
i-Methyl-2-ventanonc
Acetone
Benzene
Carbon disulfide
iMoiotMOTW ^

^niorocthane

®wmi;...
cis- \ ,2-Dichloroclhcnc
»«(fe H : V . - • .
rtethylene chloride
retraclilo^oelbenc
Toluene
rans-13-Dichloropropene
Tichloroethenc

Vinylchlorido
Xylenc (Total)
Cyclohexane

Grounilwater
Surfice Water

Interface Protectloi
Criteria (ug/1)

' . ro' :

*•-• •
i«-^•••m :

78 (X)

-.-• ss>»' . .
ID

«5{X>
360 (X)

290 (X)
NA
n>

1700

mm
ID

•'••• •*•;. ,
ID

;; /.j*W,j;
n>

-•-. --m , ..
940 (X)

: .*m '
140
,l*t

200 (X|
15
35

WSB02-06(IO 15)
Water

ug/1
2/5/02

RESULT

e -

16

10

59 ;
2 J

^-.•'i'v .-••• : - .•:
2 J

WSB02-07(13-17)
Water
ug/1

2/6/02
RESULT

i ' t '.'i':" * •

g*^«:' -.

»,. . i J,' - • .

U " : i ^-'s- ;• ' . '

fe^fe; •"•,-. ;
2 J

'," • > ; " . • ' • .

("RITt-RIA Michigan I'irt 201 liencnc Clc;

D Ihc sanplc was diluted

NA-Cnlcnonot value is not available or. as

ID Inadequate data in develop cnienon

|X) flic GS1 cnlcnon shown is not protect!'

niip nf tite Natural Res

s the cast lor ( 'SA1. not applicable

[Sec MPby hRI> Op Mew IS 1 i>

iBolded and Boxed values exceed OS I criteria

MD.-Qaml WESTON
Page 4 of 4



Table 11-D
Phase I

Groundwater Analytical Data Summary
Inorganics

Velsicol Superfund Site
SI. Louis, Michigan

Sampling I-ocaUon

Matnx

Units

Dale Sampled

norginics

Aluminum
Antimony

Arsenic (As)
Ban urn
Beryllium

Cadmium

Calcium
Chromium
Cobalt
Copper

ron (Ferrous)

Lead (Pb)

^agnesjum
Manganese

kfewity'1 ' ' " " ' '
Nickel
>«*sum ^ , . :
Selenium
Sum
Sodium
[llallium
Vanadium

Zinc
Cyanide

(jroundwxfer
Surface Water

Interface
Protection

Criteria (ug/l)

NA

ID

ISO (X)
two
(G)

2.5

I I

100

I<:|
NA

14

NA

|GJ()

«.HI3 (Z)

|G|
_

5.0

OJ{M)

NA

3.7 (X)
12

1C)

20|M|

SSD-01

Water

UR/1

2/6/02

RESULT

153

is I
<1.7

78.2

<0.3

•0.1

134000

09 J

<2

4 2 f

59.2

-.1 6

27200

<03

" . • «>r
<i

M30

3.2

<OJ

38800

<3

<l 7

<4.6

•08

WP7^)IX(8-10)

Water

ug/1

1/30/02

RESULT

667

•4

• ' ' <4

509

<1

,.,

82400

1 4

<2

87

1150

• 2
18400

32

<8.l

<2

12600
<4

<l

2670

<A

1 2

9.4 J

•-I

WPZ^I1X(9-I1)

Wain

ug/l

1/30/02

RESULT

503 .

•A

•4 '
47

<1

<1

91700

I K

2.4

7 7

1920

-2

21600

196

O.I

7.1

11300'
<4

<1

13100

<4

18

101 )

1 1

WPZ-01I(9-1I|

Water

ug/l

2/4/02

RESULT

1 S26 '

- I S
-.-. • ' . -.:-, ,

537

<«3

•-4)3

166000

•O 1 )

<

1 1 9

934

16 J

55900

1780

•<a.i
4.2 J

•ISO).
<19

<i5

16500

<3

• 17

<4.6

1 5

WP7J)2X(9-12)

Water

ug/l

774/02

RESULT

mo
•1 5

2 '

S8.5

<03
•-0.3

142000

2.3 J

<2

4 K 3

3390

J.8 J

29700

171

<».!

1.2 1

14600 1

<1 9

'«0.3

11600

<3

5

29.3 J

094

WPZ-04X(IO-14)

Water

*tfl
2/6/02

RESULT

5030.

<l.5

• «i '.*"•'
847

<OJ- ".'.

0.91

519000

7

3.1

19 ^

33500

22J

86900

2070

' HI

B-l

77500
< I 9

•COJ '•
233000

<3

118

47.2

2 5

WP7^»X(10.14)

Watu

ug/l

7/7/02

RESULT

M90

< 1 5

' ' lit '
80S

<>J

033 J

116000

73 1

6.1

104 J

11100

46 1

344000

692V' ' if- • •
56.8

36400 J

<!.»

««^

136000

<3

6

21.2 J

1 7

WP7J)(X(18-20)

Water

ug/l

2/7/02

RESULT

4860

- 1 5

3J.2 ' ' • ' . • • •

126

<».3 .

09! 1

53000

75^ J

24.4

36 1

28700

19.1 J

556000

698

'", "?1<& ' !'

250

' 81600 I .

2.4

• <xJ-.,
344000

<3

104

147 J

4

WPZ-fl6l(10-14)

Water

ug/l

2/7/02

RESULT

10600

M 5

:•' "' 3o3'"'
130

047 J

1.1 J

143000

27.6 J

142

15 3

23600

I4J J

- 307000

1180

^ ' :" •'«»* '

88.3

476001

<1.9

" <OJ

123000

<3

23.2

60.5 J

2

WF7.-06H18-20)

Water

ug/l

2/R/02

RESULT

it. ..."lid)':1;" '
<1 5

';?:':S"'
188

ir :.•.*•; ,
1 7

, 163000

26 a j
31.7

25 J

55500

16 J

534000 .

1780

»i.«"-'

211

.&:5S->i.v.7-
<19

' . . . i&:;->
347000

"3

5

79.8 J

va

\VP7,07X(I6-20)

Water

ug/l

2/11/02

RESULT

'129

*9

10

321

<f

•:2

1270000

~~l

1

10

1520

•3

. 170000

268

t ' 0.1
4.6

. ! ' 152000

<5

• • • .'.. '<• .
1090000

<9

•--2

<5

5 1

WPZ-08X(IO-I2)

Water

ug/l

2/11/02

RESULT

862 "•'.<

•9

9.1

134

<1

•-2

363000

•"2

1.9

107

18300

19J

99900

1010

;v -=0,1
266

. 4A200

<5

T ':.'.!«'
165000

<9

.2

17.7

; i

|M] CakuUlcd ciildiiin ,-. Ixlo* the anilyticil laigct Drtnuon I-unil (TD!.). ihcrcloie. the cii(eiu>n dr&ulu In th( TIM.

|X'| ThcGSIcnltnonihownisnolpnilfCliVf Tor tur face wild Ihil n uicd ̂  J dnnlinK v. Jlcr souicc (.Sec MUtlJ IrHI) 1 >p M(mo IS I oooioici loi fu.thr, r.pLmJt,

|Z| 1 "he cunrni TO1 for Mtrrury n O.Zppfc. however, a THl i.M 0 F. 4 using U S hPA MrthwJ Id 11. «ill hr irquirtd »Hei Septtmhri U(. ?(K)0

[[) Inadrquate data 10 dctxbp cr
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Table 11-E
Phase I

(iroundwater Analytical Data Summary
Water Chemistry Parameters

Velsicol Superfund Site
St. Louis, Michigan

Sampling Location

Mamx

Units

Dale Sampled

WATER CHEMISTRY

BOD, (5-Day)

Carbon, Total Organic

HEM; Oil & Grease

Nitrogen, AmmODla

Nitrogen, Nilrale+Niliile

Nitrogen, Total Kjeklahl

Residue, Suspended (TSS)

Residuc.Uissolved <g I80°C (TDS)

Chemical oxygen demand

Chloride

Sulfaic

WPZ-09X(20-22)

WATER

MG/1.

2/12/02

RESULT

29

6.8

<5

12

0.02

13

250

11200

113

5210

798

WP7-09X(9-13)

WATER

MG/L

2/12/02

RESULT

97

14

<5

3.7

0.01

3.6

44

2860

81

784

641

WP£-091<10-14)

WATtR

MG/t.

2/ 1 2/02

RESULT

7.6

8.9

•:5

4.5

0.02

5

808

5180

163

1440

1280

WP7-091(20-22)

WATER

MG/L

2/13/02

RESULT J

97

11

<5

9.5

0.01

10

81

9490

326

3710

1250

WPZ-10X(16-20)

WATER

MG/I.

2/12/02

RESULT

29

15

6.5

6.1

<0.01

7.2

181

4830

294

1020

1370

WP7,IOX(I3-25)

WAVER

MG/L

2/12/02

RESULT

67

13

--.5

12

0.02

12

658

13690

763

6370

845

WP7,10X(9-13)

WATER

MG/L

2/12/02

RESULT

.'8

8 1

10.4

0.09

0.02

I.I

67

1360

70

249

.167

WP7,l»I(23-25)

WATKR

MG/1,

2/13/02

RESULT

9.7

16

<5

4.2

0.01

5.5

754

3220

109

776

511

WPZ-10K9-U)

WATER

MG/1.

2/13/02

RESULT

97

1 1

•5

1.4

0.22

2.3

65

1890

68

170

sen

WP7,11X(IO-I3)

WATER

MG/L

2/14/02

RESULT

6.1

16

7.2

0.19

0.01

2.3

982

2090

56

260

.S4.1

WPtllX(23-25)

WATER

MG/I.

2/14/02

RESULT

60

29

•:63

9

0.02

10

336

6400

64!

1310

1470

WP7^11X(25-30)

WATER

MG/L

2/15/02

RESULT

93

64

8.9

6 2

<0.01

11

672

4850

400

814

1470

WPZ-1 11(28-30)

WATER

MG/1.

2/20/02

RESULT

2.1

71

27.1

4.3

0.06

4.9

6300

3920

143

792

914

WP7,1 2X(6-8)

WATER

MG/1.

2/13/02

RESULT

97

5 9

-.-5

0.24

0.09

051

7

1370

15

244

276

MDEQ and WKSTON
Page 2 u ( 3



Table 11-D
Phase 1

Ground water Analytical Data Summary
Inorganics

Velsicol Superfund Site
SI. Louis, Michigan

Sampling Location .

Matrix

Units

Date Sampled

Imrganics

Aluminum
Antimony
|S«r.ic(As)
3anum

jerytlium
Cadmium
Galcium
Chromium

Cobalt
Copper

ion (Ferrous)
Lead (Pb)

Magnesium
vfanganese

(tacjiry
Nickel
liwsten •
Selenium

sliver
Sodium
thallium
Vanadium

Zinc
Cyanide

Groundwaler
Surface Water

Interface
Protection

Criteria (ug/l)

»; NA

ID

•MIX)
1900

<C,
2.5

.

11

100

!<;>

NA

14

NA

(GJC)

Mtutzi
(C)

' • • • -
5.0

0.1 (M)

NA

3.7 (X)

12

(G)
20 |M]

WP7,1 11(28-30)

Water

u^

2/20/02

RESULT

3990

36

37.1-

3190

0.21

2

599000

60.1

<U

195

64700

513

129000

2160

14

35.8

42900

<2.5

si
275000

ts
B.2

475

<08

WPZ-l2X(6-8)

Water

ug/l

2/13/02

RESULT

75.5

*9

. ' • ' " -=4

127

<1

V?

257000

-1

1.7

9 9

1000

• 1

55600

1170

i : : •- W
4.8

15100

<5

<2

64000

<9

•:2

<5

! 1

WP7.-I2X(8-IO)

Water

US'1

2/14/02

RESULT

480

.-9

<4

143

<\

•'I

293000

3 2

3.3

IS 8

2220

• 1

67100

1930

<S.l

7.2

iOW
<5

<J
90400

<9

•--2

358

2 7

WPZ-14X<10-14)

Water

ug/1

2/18/02

RESULT

434

•:3 1

29.9

863

*02

< 0 4

190000

• 1

<l.3

} t,

3690

• 1 9

212000

297

<ai •
36.3

• «OJW ::

<2.5

' *l.l • '

177000

<4J

18

«3.2

I i

Wr*Z^14X(17-19)

Water

ug/l

2/18/02

RESULT

3100

•.'3.1

11.9

121)

•ij :
-.04

338000

15.4

<l.3

23 1

10100

89

186000

309

'••*!.

45

M400

<2.5

<i.i ' - • '
219000

<4.3

H 4

24.7

-Q H

WP7,14l(19-22)

Watd

US'!

2/19/02

RESULT

. . 702

•O.I
: ' 4.5"

303

,: '• <02 -

*O4

652000

--1

'.1.3

3 8

10000

•:| 9

131000

378

' <0.1

77.7

117000

<2.5

<1.I

493000

<4.3

1 9

<1.2

- 0 8

WPZ-15XI14-I6)

WalLi

u^l

2720/02

RESULT

2590

.31

61.4 '

120

<O.J
..04

ZMOOO: .
8}

<1.3

243

33500

1 1 8

308000

358

<ta-
«8

>33SOO :'
<2.5

<1.l

161000

<4.3

1 1 9

70.4

•08

WP/,I6X(10-13)

Water

ug/l

MO/02

RESULT

17600 :

• 3 . 1

35.6

216

1

"-J4

791000

39.8

10.9

4 7 2

42100

24.1

237000

I3SO

:•• m\ • , .
43.5

:>«J«)!'
<2.5

•<!.!

191000

<4.3

40J

86.2

• 0 8

\VSB02-02(12-15l

Wale.

U6fl

1/30/02

RESULT

359

-4

18.6

1 14

<1

,,

2S7000

1 8

<2

1 9 J

8550

•:2

1(0000
314

:- dU •
40.3

ana
<4

• • <f / - ' : •
247000

<4

.,

<2

• 1

WSB02-03(I2-15)

Water

UB/1

2/4/02

RESULT

287

• - 1 5

'. 5.3

19

O3

'.03

53000

•09

I I

2 5 J

940

6 1

154000

1S5

<0.|

2 1 1

26500 J

<l.9

O.5

34500

<3

< 1 7

<4.6

.̂o a

WSB02^M(7-1I)

Water

UK/I
2/5/02

RESULT

'=" -"439

•--1.5

~v .6.4

488

«u
03S

167000

•09

3.3

4 ? 1

15500

•-I 6

56200

1S90

-v . - . ' x f t l
11.4 J

* 11900 J

<1.9

"• :" <«J

10300

«3

• 1 7

44 J

1 1

WSB02-OS(4-11)

Water

us/1

2/5/02

RESULT

747

•:1.5

, O.7 .

21.5

•*«' '

' 03

122000

1 5 J

<2

11 7 J

1760

2 4 J

32200

119

, <0.l

1.9 J

• 5930
<l.9

OJ -.

9730

<3

1 9

22.3 J

1 3

WSB02-06V10-I5)

Water

US/I

2/5/02

RESULT

26800

• 1 5

46.6

366

; i4i.' •
2 5

814000

75.4 J

39.3

<>3 3

67100

35.3 J

418000

8830

. ' '•'^.:^

171
: '• 3«to j- . ;. ,'

<1.9

<OJ

430000

<3

5a.l

197 J

095

WSB02-07(I3-I7)

Water

ug/l

2/6/02

RESULT

• : • *5J80 - ; ,

2 1

:;?•."• ! , • • • &
484

-.; .•>"•*&? ..' • ..
O.tll J

1450000

10 .. J

5.9

K, <J

16900

74 J

473000 ,;;

1170

*"' ,<o,i.';:^
16.9

-. .-• v-S*;••'•- '2s*»^-^
<!.»

' *fij ;v^"
432000

<3

109

27.3 J

S 2

CRITERIA Mithi^jn pjil ;i)l rirnrtK Tirjn

(>- Ihcsimplf wudihilcd

J= The inaryw wu posinvrty idenliticd, Ihc i

K The JilJ irr unu^jhlc ( I hr ciontHiunil m

|M) CjkuUd-J ciilcnnn iibrkm ihr jnjr,mil Tiip-Uktctl

IX) rhc CiSI cntmon ihown » no( prolcctivr foiurfacc wait

|7) Thr rurifnl TDI fot Mfrtuiy i-. (I ;pph. hDnriri, a TFll
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D.C.H.
DATE:

5/02
DWG. NO.

05302 FIGURE 17


