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EXECUTIVE SUMMARY

TolTest, Inc. (TolTest) has been retained by the Department of the Navy, Naval Facilities
Engineering Command under Contract No. N68950-00-D-0200, Delivery Order No. 0082 to
collect 10 subsurface soil samples and 3 groundwater samples along a 250 yard section of the
Skokie storm sewer located at the Willow Glen Golf Course, Naval Station Great Lakes in Great
Lakes, Illinois.  TolTest loaded, transported, and disposed of the excavated soil generated during
the repair of the Skokie storm sewer.

The Willow Glen Golf Course is located to the north of Buckley Road and east of Route 41.  The
Navy formerly utilized the area TolTest sampled as a landfill.  Previous subsurface soil samples
indicated the presence of heavy metals and semi-volatile organic compounds (SVOCs) above the
Illinois Environmental Protection Agency’s (IEPA) Tiered Approach to Corrective Action
Objectives (TACO) for commercial properties.

The 10 subsurface soil samples that TolTest collected were analyzed for volatile organic
compounds (VOCs), Resource, Conservation, and Recovery Act (RCRA) metals, and SVOCs.
The data obtained from the soil samples were compared to the TACO screening objectives for
residential and commercial properties.  In the soil samples, none of the detected VOCs, RCRA
metals, and SVOCs exceeded their respective screening objectives.  The three groundwater
samples that TolTest collected were analyzed for RCRA metals and SVOCs.  The data obtained
from the groundwater samples were compared to the TACO Class I and Class II groundwater
screening objectives.  In the groundwater samples, SVOCs were not detected at concentrations
exceeding their respective method detection limits (MDLs).  However, two RCRA metals
(barium and selenium) were detected at concentrations exceeding their respective MDLs.
Selenium slightly exceeded its groundwater screening objectives.  The purpose of collecting
these soil samples was to evaluate the subsurface environmental quality conditions and not to
obtain closure under TACO or the IEPA Soil Remediation Program.

TolTest utilized a solid stem auger to drill below the landfill debris located along the Skokie
storm sewer.  Once the solid stem auger was advanced below the landfill debris, TolTest
collected one soil sample utilizing a split-spoon sampler.  The soil borings were advanced to
below the landfill debris or a maximum depth of 30-feet below ground surface (bgs).

TolTest collected one groundwater sample from three random soil borings identified by the Navy
Technical Representative (NTR).  Once the NTR identified the borings, TolTest inserted
temporary well screens into the borings to collect the groundwater sample utilizing a peristaltic
pump.

TolTest loaded, transported, and disposed of the excavated soil generated during the storm sewer
repair activities.  TolTest collected and analyzed composite samples of the excavated soil and
submitted a copy of the laboratory analytical report to the Kestrel Hawk Landfill in Racine,
Wisconsin.  The Kestrel Hawk Landfill accepted the excavated soil as special waste.
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1.0 INTRODUCTION

This Delivery Order Closure Report outlines and documents the procedures that were utilized for
the advancement of 10 soil borings (SB1 through SB10), collection of 10 split-spoon soil
samples, collection of 3 random groundwater samples, and transportation and disposal of the
excavated soil generated during the repairs to the Skokie storm sewer.  Refer to Figure 1.0 for a
site map with soil boring locations.  The purpose of collecting the soil and groundwater samples
was to evaluate the subsurface environmental quality conditions of the site.

The tasks that TolTest performed included, but were not limited to, the following tasks:

• Collecting and analyzing composite soil samples from two excavated soil stockpiles located
at the Willow Glen Golf Course.

• Advancing 10 borings to below the landfill debris or a maximum depth of 30-feet bgs,
whichever comes first.

• Collecting 10 split-spoon soil samples from the 10 borings.

• Collecting groundwater samples from three random borings.

• Submitting the soil and groundwater samples to Suburban Laboratories in Hillside, Illinois
for analysis.

• Backfilling the borings with bentonite grouts.

• Loading, transporting, and disposing of the excavated soil generated during the storm sewer
repair activities.
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2.0 FIELD WORK SEQUENCE AND OPERATIONAL APPROACH

The field work sequence and operational approach for the soil and groundwater sampling and
disposal are defined in the following sections.  A copy of the field notes is provided in Appendix
A.

2.1 Notification

A request for a utility locate was made to Ms. Judy Jarosz, Base Utility Coordinator, at least five
working days prior to advancing the soil borings.  The area in the vicinity of the Skokie storm
sewer was evaluated for the presence of underground utilities.

TolTest provided Mr. Kelly Devereaux, Environmental Department Operations Manager, with a
waste profile for the excavated soil.  After Mr. Devereaux signed the waste profile, TolTest
submitted the approved waste profile to the Kestrel Hawk Landfill in Racine, Wisconsin for
acceptance.

2.2 Mobilization and Site Set-up

Upon receiving a notice to proceed from the NTR, TolTest mobilized the drill rig to the site.
Prior to the drilling activities, TolTest and the NTR identified the locations of each of the 10
sample points.  TolTest and the NTR coordinated the route in which the drill rig will use to drive
to the site to minimize damage to the golf course.  TolTest adhered to the route identified by
TolTest and the NTR when entering or exiting the work area.

2.3 Subsurface Soil and Groundwater Sampling

After the sample points were identified by the NTR, TolTest utilized a drill rig to advance a solid
stem auger through the landfill debris into native soil.  Refer to the attached photos for a view of
the drill rig and the site in Appendix B.  Each soil boring was given a unique identification
number (SB1 through SB10), and the TolTest geologist documented the drilling activities using
soil boring log forms.  The soil boring log forms are provided in Appendix C.  SB1 through SB6
were drilled on February 3, 2004 followed by SB7 through SB10, which were drilled on
February 4, 2004.  Refer to Figure 1.0 for a site map with soil boring locations.

The solid stem augers were advanced to the following termination depths at the soil boring
locations listed below:

• 17 feet bgs at soil boring locations SB1, SB3, SB4, SB6, SB8, SB9 and SB10.

• 20 feet bgs at SB5 and SB7.

• 30 feet bgs at SB2.

Soil cuttings generated from the drilling activities were placed in one, 55-gallon, steel, United
States Department of Transportation-approved drum.  The drum was appropriately labeled, and
staged on site in an accessible area pending transportation to the disposal facility.
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After the solid stem auger was advanced to the appropriate depth, the auger was removed from
the borehole.  A split-spoon sampling device was lowered into the borehole.  The split-spoon
sampling device was advanced two feet beyond the bottom of the borehole using a hydraulic
hammer.  The sampler was then removed from the borehole and opened to record the physical
characteristics and percent recovery of the sample.  Petroleum hydrocarbon odor was present in
the soil sample collected at SB2 from 10 to 12 feet bgs.  The soil sample was classified on the
boring log indicating lithologic descriptions and Unified Soil Classification System descriptions
(based upon visual evaluation), degree of sorting, sedimentary contacts, relative moisture content,
etc.

The sampling equipment was decontaminated prior to each sampling run utilizing a Liquinox®

soap and deionized water rinse to minimize the potential for sample cross-contamination.  The
sampling equipment was decontaminated according to the following procedures:

• Wash in soapy water (Liquinox® or equivalent)

• Rinse in potable water.

• Dry in the ambient air.

• Rinse with distilled water.

• Dry in the ambient air.

Each soil sample was subdivided into separate packages.  A representative portion of each soil
sample was placed into laboratory-supplied jars with Teflon-lined lids and submitted to Suburban
Laboratories for analysis of VOCS, RCRA metals, and SVOCs.

Groundwater was encountered at the following depths in the soil borings listed below:

• 15 feet bgs at SB3.

• 15 feet bgs at SB5.

• 10 feet bgs at SB7.

• 15 feet bgs at SB8.

• 11 feet bgs at SB9.

• 9 feet bgs at SB10.

The Navy requested that three random groundwater samples be collected as part of this project.
Therefore, TolTest completed the temporary groundwater sampling points as temporary
piezometers.  The temporary piezometers were constructed of 2-inch inner diameter, schedule 40,
flush-joint polyvinyl chloride risers and screens.  The NTR selected soil borings, SB3, SB5, and
SB7 to have temporary piezometers installed.  On February 3, 2004, temporary piezometers were
installed in SB3 and SB5 followed by the installation of a piezomenter in SB-7 on February 4.
Approximately ten feet of 0.010-inch machine slotted screen and a sufficient length of riser pipe
were placed in each boring to bring the top of each piezometer to near grade level.  The screened
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interval of each piezometer was installed to intersect the apparent water table. Due to the limited
scope of this project, the temporary piezometers did not have a filter pack or bentonite seal installed.
However, the groundwater samples and water level data were collected on February 4, 2004.  The
survey data were collected as soon as practicable after piezometer installation at each site so that the
soil borings are left open as short a time as possible.  Samples were obtained from the piezometers
with a peristaltic pump connected to dedicated tubing.  Water level measurements were based on
direct observations on the drill augers, and each sample location was surveyed with global
positioning system.  After the necessary data was collected, the piezometer pipes were pulled from
the ground and the soil borings were backfilled with bentonite grout.

2.4 Soil Disposal

After the soil and groundwater samples were collected and the bore holes were backfilled with
bentonite, TolTest loaded, transported, and disposed of the excavated soil stockpiles.  As
previously mentioned, TolTest collected waste characterization samples from the two soil
stockpiles.  TolTest provided Mr. Devereaux with the laboratory analytical report and waste
profile.  Mr. Devereaux signed the waste profile and it was submitted to the Kestrel Hawk
Recycling and Disposal Facility (RDF) in Racine, Wisconsin.  The Kestrel Hawk RDF accepted
the soil as special waste.  A copy of the waste characterization soil sample laboratory analytical
report is provided in Appendix D.

After approval was obtained, Mr. Carlito Luciano, a Naval Station Great Lakes-approved
representative, was present to sign each waste manifest.  TolTest utilized a rubber tire loader to
load the stockpiled soil into semi-dump trucks.  A weight of 461.30 tons of excavated soil was
loaded into semi-dump trucks and transported to the Kestrel Hawk RDF, which is a Naval
Station Great Lakes approved landfill.  Copies of the waste manifests are provided in Appendix
E.

During soil disposal activities, TolTest ensured that the semi-dumps utilize the approved entry
and exit route as designated by the NTR.  Care was taken to minimize damage to the established
vegetation on the golf course.

2.5 Site Restoration

The excavated soil stockpiles have been removed from the site.  TolTest will restore the site by
placing grass seed and fertilizer on top of the existing topsoil.  In April 2004, the NTR will
provide TolTest with a specification for the mix of grass seed to be used.  Once the grass seed
and fertilizer are spread on top of the topsoil, TolTest will place an erosion blanket over the
newly seeded area and secure the erosion blanket to the ground with staples.

Since the golf course groundskeepers will maintain the restored area, TolTest will not maintain
or water the site.  However, TolTest will, if needed, re-seed and fertilize areas where the
vegetation did not establish a root system.
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3.0 CHEMICAL DATA ACQUISITION

This section identifies the locations and types of chemical data needed, the protocol to be
employed to acquire and transport samples to the laboratory, and the quality QA/QC methods to
be employed to ensure accurate, precise, representative, and legally defensible data.

TolTest properly sampled and transported the samples to the analytical laboratory.  Samples
were analyzed by Suburban Laboratories, Inc. of Hillside, Illinois.  All sampling activities were
performed according to protocols, specific to each parameter of interest, as promulgated by the
United States Environmental Protection Agency (USEPA).  The Site Superintendent collected
the samples for field description and laboratory analysis.

The sample analyses for the soil and groundwater samples were done in accordance with the
USEPA Solid Waste (SW)-846 analysis protocols.  The method detection limits for analysis is
lower than the TACO standards for Tier 1 soil and groundwater screening objectivess from 35
Illinois Administrative Code Part 742.

During sampling activities, appropriate decontamination procedures were followed to minimize
sample contamination from external sources such as sampling equipment or sample containers.
These procedures are consistent with those outlined in "Test Methods for Evaluating Solid
Waste-Physical/Chemical Methods" (USEPA SW-846, 3rd. ed.).

All samples collected were preserved according to USEPA protocol established for the
parameters of interest.  Appropriate measures were taken to ensure that storage requirements
with respect to temperature were maintained during transport to the laboratory and prior to log-in
and storage at the laboratory.  The following table below contains the container type, volume of
sample, preservation of the sample, and holding time for each parameter that was analyzed.

Sample Collection Information

PARAMETER CONTAINER VOLUME PRESERVATION HOLDING
TIME

VOCs 40-mil Vials 40-mil Methanol 48 hours

SVOCs and Metals Teflon-Lined 4oz. Soil Soil-cool to 40 C 14 days

A courier from Suburban Laboratories picked up the samples from TolTest’s office in
Waukegan, Illinois and transported the samples to the laboratory.  Samples were collected,
transported and received under strict chain-of-custody protocols consistent with procedures
established by the USEPA for litigation-related materials.  Upon receipt at Suburban
Laboratories, the laboratory provided a specific mechanism through which the deposition and
custody of the samples were accurately documented during each phase of the analytical process.
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4.0 ANALYTICAL RESULTS

Ten soil samples (one from each soil boring) were collected from below the landfill debris at 15
to 17 feet bgs.  In addition, three groundwater samples were collected from piezometers installed
at SB3, SB5, and SB7.  The soil and groundwater laboratory analytical reports and chain of
custody forms are located in Appendix F.  The samples were submitted to Suburban
Laboratories in Hillside, Illinois and analyzed for the following parameters:

• VOCs using USEPA Method SW8260B. (The groundwater samples were not analyzed for
VOCs.)

• RCRA Metals using USEPA Methods SW6010B, SW7470A, and SW7421.

• SVOCs using USEPA Method SW8270C.

The soil analytical results were compared to the IEPA TACO Tier I soil screening objectivess
for residential and commercial properties for the inhalation and ingestion exposure pathways.
Four VOCs and five RCRA metals were detected above their respective MDLs in soil samples
collected from each of the ten borings.  However, none of the detected VOCs exceeded their
respective soil screening objectivess.  Nine SVOCs were detected in the soil sample collected
from SB4.  These SVOCs did not exceed their respective soil screening objectivess.  Moreover,
SVOCs were not detected in the remaining soil samples.  The soil analytical results are
summarized in attached Table 1.0.

The groundwater analytical results were compared to the IEPA TACO groundwater screening
objectivess for Class I and Class II groundwater.  VOCs and SVOCs were detected above their
respective MDLS in the groundwater samples but did not exceed their respective groundwater
screening objectivess.  Two RCRA metals (barium and selenium) were detected above their
respective MDLs in each of the three groundwater samples.  Selenium was detected at 0.06
micrograms per kilogram, which slightly exceeds its groundwater screening objectives of 0.05
micrograms per kilogram.  The groundwater analytical results are summarized in attached Table
2.0.
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5.0 CONCLUSIONS

To evaluate the subsurface environmental quality conditions, TolTest collected 10 soil samples
from the soil borings (SB1 through SB10) and 3 groundwater samples from the piezometers
installed in soil borings SB3, SB5, and SB7.  The soil borings were advanced along a 250-yard
section of the Skokie storm sewer located at the Willow Glen Golf Course at the Naval Station
Great Lakes in Great Lakes, Illinois.  TolTest loaded, transported, and disposed of the excavated
soil generated during the storm sewer repair activities.  The soil borings were drilled to depths of
17, 20, or 30 feet bgs.  The Navy formerly used the area TolTest sampled as a landfill.  Previous
subsurface soil samples indicated the presence of heavy metals and SVOCs, which exceeded
their respective IEPA TACO screening objectives for commercial properties.

The soil samples that TolTest collected were analyzed for VOCs, RCRA metals, and SVOCs.
The analytical data were compared to the IEPA TACO soil screening objectives for residential
and commercial properties.  None of the detected VOCs, RCRA metals, or SVOCs exceeded
their respective screening objectives.  The groundwater samples were analyzed for RCRA metals
and SVOCs, and the analytical results were compared to the IEPA TACO Class I and Class II
groundwater screening objectives.  Two RCRA Metals (barium and selenium) were detected in
the groundwater samples.  Selenium slightly exceeded its groundwater screening objectives.
SVOCs were not detected above their respective MDLs in the groundwater samples.

Based on the findings of this investigation, significant impact from petroleum hydrocarbons or
heavy metals is not present in the soil and groundwater in the investigation area.  Since the
Department of the Navy has a groundwater ordinance, which prohibits the installation of potable
groundwater wells, the slightly elevated selenium concentration is not an issue of concern.
Further investigation is not recommended at the subject site.
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Table 1.0 Soil Sample Analytical Results
TACO Tier I Soil Remediation Objectives

Residential Property Use Commercial Property UseAnalytes SB1–2 SB2-2 SB3-2 SB4-2 SB5-2
Ingestion
Pathway

Inhalation
Pathway

Ingestion
Pathway

Inhalation
Pathway

VOCs
2-Butanone ND ND ND 2.2 J 2.4J NL NL NL NL

Acetone 7.79 14.6 12.9 13.7 15.7 7,800,000 1,000,000 200,000,000 100,000,000

Carbon disulfide ND 0.71 J 1.1 J ND 0.88 J 7,800,000 720,000 200,000,000 720,000

Methylene Chloride ND ND ND ND ND 85,000 13,000 760,000 24,000

METALS

Arsenic ND 2.7 3.1 ND ND 13.0 750 13 750

Barium 67.0 44.0 62.3 61.8 65.3 5,500 690,000 5,500 690,000

Chromium 26.2 22.7 27.9 24.1 25.9 230 270 230 270

Lead 6.69 7.28 7.42 6.92 6.84 400 NA 400 NA

Selenium ND ND ND ND ND 390 NA 10,000 NA

SVOCs

1,2,4-Trichlorobenzene ND ND ND ND ND 780,000 3,200,000 20,000,000 3,200,000

1.4-Dichlorobenzene ND ND ND ND ND NA 11,000,000 NA 17,000,000

2,4-Dinitroltoluene ND ND ND ND ND NL NL 8.4 NA

2-Chlorophenol ND ND ND ND ND NL NL NL NL

4-Chloro-3-methylphenol ND ND ND ND ND NL NL NL NL

4-Nitrophenol ND ND ND ND ND NL NL NL NL

N-Nitrosodi-n-propylamine ND ND ND ND ND 90 NA 800 NA

Pentachlorophenol ND ND ND ND ND NL NL NL NL

Phenol ND ND ND ND ND 47,000,000 NA 1,000,000,000 NA

NOTES:
1. Concentrations for VOCs expressed in micrograms per kilogram (µg/kg).
2. Concentrations for metals expressed in milligrams per kilogram (mg/kg).
3. Samples collected from 15 to 17 feet below ground surface.
4. Table includes only those analytes detected above their respective MDLs.
5. ND indicates not detected at the MDL.
6. NL indicates no TACO Tier I remediation objectives have been established for this compound.
7. NA indicates no toxicity criteria established for this exposure route.
8.  “J” indicates estimated or analyte detected below quantitation limit.
9. Numerical values in bold print exceed their respective MDLs.



Table 1.0 Soil Sample Analytical Results (continued)
TACO Tier I Soil Remediation Objectives

Residential Property Use Commercial Property UseAnalytes SB6–2 SB7-2 SB8-2 SB9-2 SB10-2
Ingestion
Pathway

Inhalation
Pathway

Ingestion
Pathway

Inhalation
Pathway

VOCs
2-Butanone ND ND ND ND 1.8 J NL NL NL NL

Acetone 14.2 15.6 8.83 11.8 17.3 7,800,000 1,000,000 200,000,000 100,000,000

Carbon disulfide ND 0.76 J ND ND ND 7,800,000 720,000 200,000,000 720,000

Methylene Chloride ND 1.8 J 1.0 J 1.4 J 1.8 J 85,000 13,000 760,000 24,000

METALS

Arsenic 7.34 9.02 ND ND ND 13.0 750 13 1,200

Barium 49.7 79.1 115 101 117 5,500 690,000 140,000 910,000

Chromium 21.9 35.9 40.1 38.9 42.8 230 270 6,100 420

Lead 8.08 10.3 9.54 12.7 11.5 400 NA 400 NA

Selenium ND 4.4 2.9 J 3.1 J 4.8 J 390 NA 10,000 NA

SVOCs

1,2,4-Trichlorobenzene ND ND ND ND ND 780,000 3,200,000 20,000,000 3,200,000

1.4-Dichlorobenzene ND ND ND ND ND NV 11,000,000 NV 17,000,000

2,4-Dinitroltoluene ND ND ND ND ND NL NL 8.4 NV

2-Chlorophenol ND ND ND ND ND NL NL NL NL

4-Chloro-3-methylphenol ND ND ND ND ND NL NL NL NL

4-Nitrophenol ND ND ND ND ND NL NL NL NL

N-Nitrosodi-n-propylamine ND ND ND ND ND 90 NV 800 NV

Pentachlorophenol ND ND ND ND ND NL NL NL NL

Phenol ND ND ND ND ND 47,000,000 NV 1,000,000,000 NV

NOTES:
1. Concentrations for VOCs and SVOCs expressed in micrograms per kilogram (µg/kg).
2. Concentrations for metals expressed in milligrams per kilogram (mg/kg).
3. Samples collected from 15 to 17 feet below ground surface.
4. Table includes only those analytes detected above their respective MDLs.
5. ND indicates not detected at the MDL.
6. NL indicates no TACO Tier I remediation objectives have been established for this compound.
7. NA indicates no toxicity criteria established for this exposure route.
8.  “J” indicates estimated or analyte detected below quantitation limit.
9. .Numerical values in bold print exceed their respective MDLs.



Table 2.0 Groundwater Sample Analytical Results
TACO Groundwater

Remediation ObjectivesAnalytes SB 3 SB 5 SB 7
Class I Class II

METALS

Barium 0.0320 0.028 J 0.0999 2.0 2.0

Selenium 0.050 J 0.060 J 0.039 J 0.05 0.05

SVOCs ND ND ND --- ---

NOTES:
1. Concentrations for SVOCs expressed in micrograms per kilogram (µg/L).
2. Concentrations for metals expressed in milligrams per kilogram (mg/kg).
3. Table includes only those analytes detected above their respective MDLs.
4. ND indicates not detected at the MDL.
5. “J” indicates estimated or analyte detected below quantitation limit.
6.  Numerical values in bold print exceed their respective MDLs.
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FIELD NOTES
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APPENDIX B

SITE PHOTOS



Project No. Contract No.
73742.01 N68950-00-D-0200

Location
Contractor/Photographer
Split-Spoon Soil Sampling and Soil Disposal
Willow Glen Golf Course
Naval Station Great Lakes
TolTest/Tim Boos

Photograph No.
1

Description
Southeasterly view of the site



Project No. Contract No.
73742.01 N68950-00-D-0200

Location
Contractor/Photographer
Split-Spoon Soil Sampling and Soil Disposal
Willow Glen Golf Course
Naval Station Great Lakes
TolTest/Tim Boos

Photograph No.
2

Description
Southeasterly view of the site



Project No. Contract No.
73742.01 N68950-00-D-0200

Location
Contractor/Photographer
Split-Spoon Soil Sampling and Soil Disposal
Willow Glen Golf Course
Naval Station Great Lakes
TolTest/Tim Boos

Photograph No.
3

Description
View of the drill rig and drill crew
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APPENDIX C

SOIL BORING LOGS
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APPENDIX D

WASTE CHARACTERIZATION
SOIL SAMPLE LABORATORY ANALYTICAL REPORT
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APPENDIX E

WASTE MANIFESTS
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APPENDIX F

LABORATORY ANALYTICAL REPORTS AND
CHAIN OF CUSTODY FORMS
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