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The Agency is authorized 1o require this information under Section 4 and Title XVT of the Environmental Protection Act (415 ILCS 34, 5/57 - 57.17). Failure to disclese this information may result in a civil
penalty of not to exceed $350,000.00 for the violation and an additional civil penalty of not to exceed $18,000.60 for each day during wkich the violation continues (415 ILCS 5H2). Any person who knowingly
makes a false material statement or represeatation in any Tabel, manifest, record, report, permit, or license, or other document filed, maintained or used for the purpese of compliance with Title XV( commits a Class
+4 felony. Any second or subsequent offense after conviction hereunder is a Class 3 felony (415 [LCS 3/37.17). This form has been approved by the Forms Management Center

Illinois Environmental Protection Agency Leaking
Underground Storage Tank Program

Corrective Action Plan

A. Site Identification
IEMA Incident # (6- or 8-digit): 892744 and 903199 TEPA LPC # (10-digit): 0971855024

Site Name: Shivam Energy, Inc.

Site Address (Not a P.O. Box): 399 West Liberty Street
City:_Wauconda County:_Lake
Leaking UST Technical File

ZIP Code: 60084

B. Site Information

1.

AR W

Will the owner or operator seek reimbursement from the
Underground Storage Tank Fund?

If yes, is the budget attached?
Is this an amended plan?

Identify the material(s) released: unleaded gasoline

Yes X No [
Yes No ]
Yes No [

This Corrective Action Plan is submitted pursuant to:
a. 35III. Adm. Code 731,166
The material released was:

-petroleum

-hazardous substance (see Environmental Protection Act

Section 3.215)
b. 35111 Adm. Code 732.404
¢. 351II. Adm. Code 734.335

C. Proposed Methods of Remediation

1. Soil: A dual phase extraction (DPE) system will be utilized to address the concentrations
of the constituents of concern (COCs) above the Tier 2 soil remediation objectives (SROs).

[

XOO >4

2. Groundwater: A DPE svstem will be ufilized to address the concentrations of the COCs
above the Tier 1 groundwater remediation objectives (GROs).

D. Soil and Groundwater Investigation Results (for incidents subject to 35 Ill. Adm. Code
731 only or 732 that were classified using Method One or Two, if not previously

provided)

Not applicable.

Provide the foHowing:

JL 532 2287 Corrective Action Plan
LPC 513 Rev. July 2007 1 of24
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Description of investigation activities performed to define the extents of soil and/or
groundwater contamination;

Analytical results, chain-of-custody forms, and laboratory certifications;

Tables comparing analytical results to applicable remediation objectives;

Boring logs;

Monitoring well Iogs; and

Site maps meeting the requirements of 35 1II. Adm. Code 732.110(a) or 734.440 and
showing:

a. Soil sample locations;

b. Monitoring well locations; and

¢. Plumes of soil and groundwater contamination.

. Technieal Information — Corrective Action Plan

Provide the following:

1.

Executive summary identifying the objectives of the corrective action plan and the
technical approach to be utilized to meet such objectives;

In-Situ Chemical Oxidation Investigation Activities

On January 18, 2007 and August 7, 2008, TriCore Environmental, LLC (TriCore)
oversaw the installation of five on-site soil borings (SB-33 through SB-37) and two off-
site soil borings (SB-39 and SB-40) to a maximum depth of 22 feet below land surface
(bls). The soil borings were installed to evaluate in-situ chemical oxidation as a
remediation method for the site. The locations of the soil borings are illustrated on
Figure 1. Prior to performing SB-39 and SB-40, a permit was obtained from the
Wauconda Park District for authorization to perform the soil borings in Osage Park. The
soil borings were completed using the following drilling and sampling procedures.

Each boring was drilled and sampled to a maximum depth of 6 feet bls using a stainless
steel hand auger to collect soil samples in 1.0-foot depth intervals. A hand auger was
utilized to minimize the risk of damage to subsurface structures and utilities. The
reduced risk of striking utility lines increases the safety factor for drillers and other on-

site personnel.

The borings were then completed with a truck-mounted Geoprobe® using direct-push
technology to advance the borings. Continuous soil samples were collected at 2.0-foot
infervals to the termination depth of each soil boring. The soil samples were collected
within a disposable macro-core liner which was placed within a 2.125-inch inside
diameter by 4.0-foot long macro-core sampler. To prevent cross contamination between
soil borings and sampling intervals, all drilling and sampling equipment was
decontaminated prior to cach use using a distilled water and Liquinox™ solution wash,
followed by a distilled water rinse.

As soil samples were collected, the geology of the subsurface soil was described. Upon

retrieval, a portion of cach soil sample was immediately divided for field screening and
laboratory analysis. Samples designated for field screening were placed in airtight plastic

Corrective Action Plan
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bags, allowed to volatilize and equilibrate, and then screened for the presence of volatile
organic compounds (VOCs) using a photoionization detector (PID) equipped with a 10.6
electron volt lamp. The PID was field calibrated using isobutylene gas prior to use. The
other portion of each sample was placed into laboratory provided containers, labeled
accordingly, and packed in a cooler containing ice. The soil sample from each boring
collected at the static water table or at the interval directly below the static water table
was submitted for total petroleum hydrocarbon gasoline range organics (TPH), chemical
oxygen demand (COD), and the Resource Conservation and Recovery Act (RCRA)
metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver). The
soil samples were shipped under standard chain-of-custody protocol to Pace Analytical
Services, Inc. (Pace) in Green Bay, Wisconsin for laboratory analysis using United States
Environmental Protection Agency (USEPA) methods. Additionally, one soil sample was
collected for total plate count and shipped under standard chain-of-custody protocol to
Suburban Laboratories, Inc. in Hillside, Illinois for laboratory analysis.

After soil samples were collected, the borings were backfilled with bentonite and
hydrated. The ground surface was restored using material similar to the surrounding

ground surface.

Analytical laboratory results are summarized in Tables 1 and 2. Copies of the analytical
laboratory reports and certifications are provided in Appendix A. Soil boring logs are

provided in Appendix B.

On January 19, 2007 and June 23, 2008, TriCore sampled MW-2, MW-11S, MW-15,
MW-18, MW-26, and MP-1 to evaluate in-situ chemical oxidation as a remediation
method for the site. The locations of the wells are illustrated on Figure 1. Prior to
sampling the wells, the depth to groundwater was measured in ecach well using an
electronic oil/water interface meter equipped with an audible signal. The meter was
washed using a distilled water and Simple Green® solution wash between each use. Each
well was then developed by removing approximately three well volumes using a
dedicated, disposable high-density polycthylene (HDPE) bailer. The purge water
generated during the sampling activities were contained on site in 55-gallon drums for
future disposal. After the wells were allowed to recharge, groundwater samples were
collected from each well using the dedicated, disposable HDPE bailer. The samples were
collected without headspace in laboratory-provided containers, labeled accordingly,
packed in a cooler containing ice, and shipped under standard chain-of-custody protocol
to Pace for laboratory analysis. The groundwater samples were submitted for TPH,
COD, RCRA metals, total nitrogen, and total phosphorus analyses using USEPA

methods.

Analytical Iaboratory results are summarized in Tables 3 and 4. Copies of the analytical
laboratory reports and certifications are provided in Appendix C. Costs associated with
the in-situ chemical oxidation evaluation activities performed on June 23 and August 7,
2008 have been included in an Amended Corrective Action Budget provided in Appendix
D. These costs have not been included in the budgets previously approved by the Illinois
Environmental Protection Agency (IEPA). An Owner/Operator and Licensed
Professional Engineer/Geologist Budget Certification Form is provided in Appendix E.
A copy of the Office of the State Fire Marshal Eligibility and Deductible Determination

is provided in Appendix F.

Corrective Action Plan
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In-Situ Chemical Oxidation Evaluation

Based on the analytical results from the investigation activities described above, TriCore
evaluated the use of in-situ chemical oxidation to address the concentrations of the COCs
in the groundwater above the Tier 1 GROs. Since the site is located within the wellhead
protection area of the Village of Wauconda community water supply well located in
Osage Park, the Tier 1, Class I GROs were utilized as the remediation objectives for the
groundwater component of the groundwater ingestion exposure route. Based on these
objectives, groundwater treatment areas were determined.

By modifying the total mass of contaminant equation provided in the IEPA Chemical
Oxidation Guidance dated September 2008, the mass of contaminants in the saturated soil
and the mass of contaminants in the groundwater were calculated independently. For the
mass of contaminants in the saturated soil, the dry bulk density of the soil was utilized in
the equation instead of the wet bulk density. Similarly, for the mass of contaminants in
the groundwater, the total soil porosity and the density of water were utilized in the

equation instead of the wet bulk density.

The saturated soil treatment area encompassed the estimated area above the Tier 1 SROs.
Utilizing the PID measurements and the depth of the field-interpreted groundwater table
during drilling activities, a treatment depth of 8 to 12 feet was estimated. To determine
the mass of contamination in the soil, the average COD concentration was used since it
was the higher of the average TPH and COD concentrations in the soil. An average COD
concentration of 3,400.00 parts per million (ppm) and a surface area of 5,400.91 square
feet (ft?) was utilized to determine the mass of contamination in the soil. By using the
treatment depth, a total of 800.13 cubic yards (yds®) of soil is estimated to be treated by
the oxidation process. Using the modified equation described above, the mass of
contaminants in the saturated soil was calculated to be 7,977 pounds (lbs).

The proposed groundwater treatment area encompasses the estimated area above the Tier
1 GROs. Utilizing the maximum seasonal {luctuations in groundwater from all of the
wells located within the treatment area, a treatment thickness of 2 feet was estimated. To
determine the mass of contaminants in the groundwater, the average groundwater COD
concentration was used since it was the higher of the average TPH and COD
concentrations in the groundwater. An average COD concentration of 42.53 ppm and a
surface area of 94,882.59 fi* was utilized to determine the mass of contamination in the
groundwater. By using the treatment depth, a total of 7,028.34 yds® is estimated to be
treated by the oxidation process. Using the modified equation described above, the mass
of contaminants in the groundwater ireatment arca was calculated to be 173 Ibs.
Therefore, the total mass of contaminants to be treated during the oxidation process 1s

8,150 lbs.

By estimating that 3 lbs of oxygen are required to remediate one b of contaminant, it is
estimated that approximately 24,451 Ibs of oxygen are required to remediate the total
mass of contaminants in the saturated soil and groundwater. Based on the chemical
specific parameters provided by the manufacturer, Solvay Chemicals, Inc., the volume of
chemical to be injected was determined. It is estimated that 176,667 lbs of chemical is
required to treat the 8,150 lbs of contaminants within the proposed treatment areas.
Based on these calculations, the volume of product required to be applied fo the saturated

Corrective Action Plan
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soil and groundwater within the treatment areas is not feasible. Calculations estimating
the volume of product required to be applied to the treatment areas are provided in

Appendix G.

Although the analytical laboratory results from SB-41 through SB-44 and SB-47 through
SB-49, completed on February 2, 2009, revealed concentrations of the COCs above the
Tier I SROs, these areas were not included in the calculations provided above. However,
based on the concentrations of the COCs within the evaluated arca as compared to the
concentrations of the COCs from SB-41-through SB-44 and SB-47 through SB-49, the
amount of oxygen and chemical required to treat the mass of contaminants within these

areas would be greater than calculated above.

Soil Investigation Acfivities

On December 11, 2007, TriCore completed one on-site soil boring (SB-38) to collect
site-specific geochemical parameters for the development of the Tier 2 SROs. The
location of the soil boring is illustrated on Figure 1. The soil boring was completed to 4
feet bls with a stainless stee] hand auger and soil samples were collected and screened

using the methods and materials described above.

Two soil samples were selected for laboratory analysis: one from a depth interval of 2 to
3 feet bls and another from a depth interval of 3 to 4 feet bls. The soil samples were
submitted under standard chain-of-custody protocol to Pace for fraction of organic carbon
content using American Society for Testing and Materials Method D2974.

After soil samples were collected, the boring was backfilled with the soil cuttings. The
surrounding ground surface was then capped with the existing topsoil and grass.

Analytical laboratory results are summarized in Table 1. Copies of the analytical
laboratory reports and certification are provided in Appendix A. A soil boring log is
provided in Appendix B. Costs associated with the soil investigation activities described
above have been included in an Amended Corrective Action Budget provided in
Appendix D. These costs have not been included in the budgets previously approved by

the IEPA.

Vapor Migration Activities

On December 27, 2008, TriCore received a call from Ms. Gwen Carey, owner of the
residential property located directly north of the site along Bangs Street. Ms. Carey
indicated that her son, Mr. Scott Carey, who owns the home directly north of her, and Mr.
Joe Munson, who owns the home located directly north of Mr. Carey, had gasoline

vapors present in their basements.

On December 29, 2008, TriCore met Ms. Carey at her home. Ms. Carey indicated that
she did not have any gasoline vapors present in her home. This was due to an operating
vacuum blower located on site that is directly connected by subsurface piping to the
backfill material surrounding the cleanout for the sanitary sewer line that services her
home. The sanitary sewer line cleanout is located east of her home, in her front yard.
The vacuum blower contains a dilution valve that was partially open to the ambient air.
The vacuum blower was installed in 1991 as part of the corrective action activities
associated with Illinois Emergency Management Agency (IEMA) incident numbers
892744 and 903199. The blower has operated periodically from 1991 through March 9,

Corrective Action Plan
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2006 and continuously since March 9, 2006. TriCore and Ms. Carey then proceeded to
Mr. Carey’s home. Prior to entering Mr. Carey’s home, a hydrocarbon odor was
observed emanating up from the grass areas between the two homes. Upon arrival to Mr.
Carey’s house, the basement was inspected. No gasoline vapors were observed within
Mr. Carey’s basement; however, the basement was damp and humid. Water staining was
also present on the concrete floor of the basement, indicating that the basement was not
sealed to the outside. At the time, Mr. Munson’s home was not accessible and therefore,
his basement was not inspected. Please note that Mr. Carey’s and Mr. Munson’s homes

are not connected to the vacuum blower.

After meeting Ms. Carey and inspecting the homes, TriCore inspected the sump wells (S-
1 through S-3) associated with the underground storage tank (UST) system and several of
the monitoring wells near the UST system (RW-1 (04"), MP-3, MW-2, MW-6, MW-125,
MW-13, MW-26, and MW-27) by lowering a bailer into each of the wells. The locations
of the wells are illustrated on Figure 1. A sheen of weathered free product was present in
MW-27. No free product was present in any of the other wells that were inspected.

The sanitary sewer line servicing Ms. Carey’s house runs through the backfill material
surrounding her basement. The sanitary sewer line runs southeast from Ms. Carey’s
home and connects to the main that runs along Bangs Street. The sanitary sewer line
servicing Mr. Carey’s and Mr. Munson’s homes were constructed similarly to Ms.
Carey’s. It is assumed that the vapors associated with the on-site free product migrated
into the backfill material surrounding the sanitary sewer line that runs southeast from the
remediation building to the sanitary sewer main that runs along Bangs Street. The vapors
then migrated north along the main and towards the residential homes through the
backfill material surrounding the sanitary sewer lines servicing their homes. Since the
dilution valve on the vacuum blower was partially open, the vacuum delivered from the
blower was enough to remove the vapors within the backfill material surrounding the
sanitary sewer line servicing Ms. Carey’s house; however, it did not deliver enough
vacuum to remove the vapors surrounding the sanitary sewer lines servicing Mr. Carey’s
or Mr. Munson’s homes. Therefore, on December 30, 2008, TriCore returned to the site
and closed the dilution valve on the vacuum blower so that a greater vacuum would be
applied to the backfill material surrounding the sanitary sewer lines and main.

On December 31, 2008, TriCore returned to the site to regauge the wells and meet with
Mr. Brian Bauer, Project Manager with the IEPA Leaking Underground Storage Tank
Section, and Ms. Jackie D. Soccorso, Director of Environmental Quality with the Village
of Wauconda. Upon arrival at the site, TriCore gauged S-1 through S-3, MW-2, MW-26,
and MW-27 with an electronic oil/water interface meter equipped with an audible signal.
The meter was washed using a distilled water and Simple Green® solution wash between
each use. A combination of new and weathered free product was present in S-1 through
S-3 and MW-27. No free product was present in MW-2 or MW-26.

TriCore, Mr. Bauer, and Ms. Soccorso then met with Ms. Carey and inspected her
basement. A PID equipped with a 10.6 electron volt lamp was used to screen a floor
drain in her basement. A concentration of 0.0 ppm was measured. Mr. Carey’s basement
was then inspected. The PID was also used to screen a floor drain in his basement and a
concentration of 0.0 ppm was measured. No gasoline vapors were present in either

home.
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On March 9, 2009, Ms. Carey contacted TriCore and indicated that Mr. Carey and Mr.
Munson had gasoline vapors present in their homes over the weekend. That morning,
TriCore met Ms. Carey at her home and then proceeded to her son’s home. Upon arrival
to Mr. Carey’s home, the basement was inspected. A PID equipped with a 10.6 electron
volt lamp was used to screen the basement. A concentration of 2.7 ppm was measured.
In addition, the basement was damp and humid. Water was present on the floor of the
basement in several locations. At the time, Mr. Munson’s home was not accessible and
therefore, the basement was not inspected. TriCore then screened the storm sewer
manholes and inlets located along Bangs Street with the PID. A concentration of 0.0
ppm was measured in all of the manholes and inlets that were screened.

On March 12, 2009, Mr. Munson contacted TriCore and indicated that gasoline vapors
were present in his home.

On March 13, 2009, TriCore exposed the sanitary sewer line that runs southeast from the
remediation building to the sanitary sewer main that runs along Bangs Street to determine
if the line was a migratory pathway for the gasoline vapors. The location of the sanitary

sewer line is illustrated on Figure 1.

R.W. Collins of Chicago, Illinois was contracted to trench perpendicular to the sanitary
sewer line and expose the line. Prior to trenching, a private utility locator, Lucky
Locators, Inc. of Algonquin, [Hlinois, was coniracted to locate the sanitary sewer line.
Once the line was located, TriCore then proceeded with the trenching activities. All of
the soil that was removed during the trenching was stockpiled on visqueen until the
trench needed to be backfilled. After the grass and topsoil were removed, clay was
encountered to a depth of approximately 5 feet bls. Underlying the clay was sand. The
sanitary sewer line was located approximately 4.5 feet bls just above the top of the sand
layer. The backfill material surrounding the 6-inch line was typical to the native sand
layer below it; therefore, it was determined not to be a migratory pathway for the gasoline
vapors. After the line was exposed, the trench on the south side of the sewer line was
excavated deeper and a recovery well, RW-2, was installed south of the sewer line within
the trench. The recovery well was installed at a depth of 8 feet bls and was constructed
out of 4-inch inside diameter, Schedule 40 polyvinyl chloride (PVC) casing, 4-inch
diameter, 0.010-inch slot Schedule 40 PVC screen, a 4-inch PVC end cap, and a 4-inch
well plug. The well was constructed so that the screened portion of the well was located
within the sand layer. The area surrounding the well was then backfilled with bentonite
while the remaining portion of the trench was backfilled with the clay that was excavated.

On March 30, 2009, Ms. Carey contacted TriCore indicating that Mr. Carey had gasoline
vapors present in his home.

On April 1, 2009, TriCore and Concept Plumbing, Inc. (Concept Plumbing) of Palatine,
Illinois inspected Mr. Carey’s basement. The basement was screened with a PID
equipped with a 10.6 electron volt lamp. A PID concentration of 0.0 ppm was measured.
Upon further inspection of the basement, a dry toilet was found. Concept Plumbing
verified that the basement floor drain had a u-trap. If vapors migrate through the sanitary
sewer line along Bangs Street and towards Mr. Carey’s home, the dry toilet would be a
point of entry for the vapors to enter the home. Mr. Carey was advised to keep water in
the toilet so that vapors do not migrate into his home through this point of entry.

Corrective Action Plan
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After inspecting Mr. Carey’s basement, TriCore and Concept Plumbing met with Mr.
Munson and inspected his home. In Mr. Munson’s basement, there is a floor opening in
which a vertical drop pipe from the 1% floor connects to the horizontal sewer line exiting
to the Bangs Street sewer main from beneath the basement floor. There is no seal around
the drop pipe and the floor opening. Like Mr. Carey’s home, if vapors migrate through
the sanitary sewer line along Bangs Street and towards Mr. Munson’s home, the open
sanitary sewer line and floor opening would be a point of entry for the vapors to enter the
home. Mr. Munson was advised to seal the floor opening around the drop pipe with
concrete so that vapors do not migrate into his home through this point of entry.

Copies of the waste manifests for the free product and groundwater that were recovered
on December 31, 2008 through April 1, 2009 were provided in Appendix A of the Free
Product Removal Plan (FPRP) dated April 6, 2009. Costs associated with the vapor
migration activities described above have been included in the Amended Corrective
Action Budget provided in Appendix D. Please note that the costs for the free product
and groundwater recovery events described above are not included in the budget since
these costs were included in the aforementioned FPRP.

Free Product Removal Activities

On December 31, 2008, TriCore contracted North Branch Environmental (North Branch)
of Roselle, Hlinois to remove the free product present in S-1 through S-3 and MW-27.
North Branch removed a total of 15 gallons of free product and 2,485 gallons of
groundwater from the wells utilizing a vacuum truck. The free product and groundwater
that were removed were transported off-site by North Branch for treatment and disposal

at their facility.

On January 9 and 27, March 9 and 13, and April 1, 2009, TriCore contracted North
Branch to perform free product recovery events at the site. During these events, North
Branch recovered a total of 59 gallons of free product and 11,841 gallons of groundwater
from S-1 through S-3 and MW-27. On February 26, 2009, TriCore tecovered
approximately 0.01 gallons of free product and 3.99 gallons of groundwater from S-1
through S-3 and MW-27 using disposable, dedicated HDPE bailers. The free product and
groundwater recovered on this date were contained on site in a 55-gallon drum. Please
note that the volume of fiee product and groundwater recovered on January 9 and April 1,
2009 included approximately 150 gallons of purged free product and groundwater that
were contained on site in 35-gallon drums that were generated during the groundwater
sampling activities performed on Janvary 5 and 6, 2009 and the free product recovery
activitics performed on February 26, 2009. Further details regarding the groundwater
sampling activities are provided below. Free product recovery volumes are summarized

in Table 3.

On May 15, 2009, in accordance with the aforementioned FPRP, TriCore installed SB-
51/MW-29 through SB-57/MW-35 and RW-3. As described in the aforementioned
FPRP, a 4-inch diameter well was installed within SB-55/MW-33 through SB-57/MW-35
since the wells will be utilized as recovery wells for the proposed DPE system. These
wells will be referred to as RW-4 through RW-6 throughout the remainder of this report.
The locations of the wells are illustrated on Figure 1. Further details regarding the well
installation activities will be provided in a FPRP. Costs associated with the free product
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removal activities described above have not been included in the Amended Corrective
Action Budget provided in Appendix D since these costs were included in the

aforementioned FPRP.
Groundwater Sampling Activities

On January 5 and 6, 2009, TriCore sampled all of the existing wells, except for MW-2,
MW-4, MW-9S, MW-24, MW-25, MW-27, RW-1 (°04), and MP-2 through MP-4, to
assess the concenfrations of the COCs in the groundwater. Monitoring wells MW-2,
MW-4, and MW-95 could not be sampled due to obstructions within the wells.
Monitoring wells MW-24 and MW-25 were not accessible due to piles of snow and ice
that were covering the wells. Monitoring well MW-27 was not sampled due to the
presence of free product in the well. Wells RW-1 (*04) and MP-2 through MP-4 were
not sampled since they are located adjacent to MP-1. The locations of the wells are

illustrated on Figure 1.

Prior to sampling the wells, the depth to free product and/or groundwater was measured
in each well using an electronic oil/water interface meter equipped with an audible signal.
The meter was washed using a distilled water and Simple Green® solution wash between
each use. If free product was present in the well, it was removed using a dedicated
disposable HDPE bailer. If no free product was present in the well, it was developed by
removing approximately three well volumes using a dedicated, disposable HDPE bailer.
The free product and purge water generated during the sampling activities were contained
on site in 55-gallon drums. After the wells were allowed to recharge, groundwater
samples were collected from each well using the dedicated, disposable HDPE bailer. If
free product was present in a well, it was not sampled during this event. The samples
were collected without headspace in laboratory-provided 40-milliliter glass vials
containing hydrochloric acid as a preservative, labeled accordingly, packed in a cooler
containing ice, and shipped under standard chain-of-custody protocol to Pace for
laboratory analysis. The groundwater samples were submitted for benzene, toluene,
ethylbenzene, total xylenes (BTEX), and methyl tertiary butyl ether (MTBE) analysis

using USEPA Method 8021.

Analytical laboratory results revealed benzene concentrations above the Tier 1 GROs in
MW-15, MW-16, MW-26, MP-1, and RW-1. Analytical laboratory results are
suminarized in Table 6 and illustrated on Figure 2. The groundwater flow direction is
ilustrated on Figure 3. Copies of the analytical laboratory reports and certification were
provided in Appendix B of the Stage 2 Site Investigation Plan (SIP) dated April 14, 2009,
prepared for IEMA incident number 903199. Costs associated with the groundwater
sampling activities described above have been included in the Amended Corrective
Action Budget provided in Appendix D. These costs have not been included in the

budgets previously submitted to the IEPA.

a. The major components (e.g., treatment, containment, removal) of the corrective
action plan;

DPE System
To recover the free product present at the site, to prevent further migration of vapors,
and to remediate the concentrations of the COCs in the soil and groundwater to the
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applicable remediation objectives, a DPE system is being proposed.

Groundwater Evaluation

As stated in the IEPA letter dated May 16, 2008, since the benzene concentrations
above the Tier 1 SROs observed in B-4¢ and B-5b are below the shallow groundwater
table that exists in Osage Park, these concentrations should be addressed through the
installation of monitoring wells and treated as a groundwater issue. Therefore, one
groundwater monitoring well (SB-67/MW-33) will be installed at the location of B-4¢
and one groundwater monitoring well (SB-68/MW-34) will be installed at the
location of B-5b. The locations of the proposed wells are illustrated on Figure [.
Prior to performing these wells, a permit from the Wauconda Park District will need
to be obtained for authorization to install the wells in Osage Park.

The borings will be completed and sampled using the methods, materials, and
equipment described above. The soil sample collected above the field interpreted
water table exhibiting the highest PID measurement will be shipped under standard
chain-of-custody protocol to an Illinois Environmental Laboratory Accreditation
Program (IL. ELAP) approved laboratory for BTEX and MTBE analysis using

USEPA methods.

After soil samples are collected, a groundwater monitoring well will be installed
within each boring. The groundwater monitoring wells will be installed with a track-
mounted Geoprobe® using hollow-stem augers. To prevent cross contamination
during the installation of the wells, all drilling equipment will be decontaminated
prior to each use. Fach well will be constructed out of 2-inch inside diameter
Schedule 40 PVC casing, 2-inch inside diameter, 0.010 slot Schedule 40 PVC screen,
a 2-inch PVC end cap, a 2-inch well plug, and a stick-up well cover. The stick-up
well covers are being used so that proper well seals can be obtained due to the
shallow groundwater table in this area of Osage Park. The annulus of each well will
be filled with washed silica sand to approximately 1 foot above the top of the well
screen. Bentonite pellets will be added followed by bentonite chips to approximately
6 inches below the top of each well casing. The bentonite pellets and chips will be
hydrated to provide a seal to prevent potential surface water from migrating into the
well through the sand pack. A stick-up well vault with a bolt-down cover will be

installed to protect each well.

Approximately one week after their installation, TiiCore will gauge, develop, and
sample all of the existing wells using the methods and materials described above.
The groundwater samples will be shipped under standard chain-of-custody protocol to
an IL ELAP approved laboratory for BTEX and MTBE analysis using USEPA
methods. In addition, the top-of-casing elevation of MW-33 and MW-34 will be
surveyed in reference to another well so that the groundwater elevations and flow
direction can be determined. The analytical laboratory results from this sampling
event will also be used as the baseline sampling event for the DPE system to evaluate
the COC concentration changes with time due to natural and system induced
reductions. If analytical laboratory results reveal concentrations of the COCs above
the Tier 1 GROs, then remediation of these COCs in this area will be addressed in an

Amended Corrective Action Plan (CAP).
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b. The scope of the problems to be addressed by the propesed corrective action;
and

DPE System

According to the IEPA Source Water Assessment Protection (SWAP) online
database, the Village of Wanconda community water supply well located north of the
site in Osage Park has a wellhead protection area of 1,000 feet; therefore, the site is
located within the wellhead protection area of the community water supply well.
Since the site is located within a wellhead protection area, concentrations of the
COCs in the groundwater must be remediated to the Tier 1, Class T GROs.
Additionally, concentrations of the COCs in the soil must be remediated to the Tier 2
SROs. Further details regarding the Tier 2 SROs are provided below in Section E. 2.
Based on the zones where the concentrations of the COCs above the Tier 2 SROs are
located, the depth to groundwater, and the lithologies beneath the site, DPE is a viable
remediation method that will address the concentrations of the COCs above the
applicable remediation objectives. Additionally, the DPE system will recover the free
product present at the site and prevent further vapor migration.

Groundwater Evaluation

Since the concentrations of the COCs above the Tier 1 SROs in the soil samples
collected from B-4c and B-5b are below the groundwater table, by installing
groundwater monitoring wells at these locations, it would evaluate the concentrations
of the COCs in the groundwater at these locations. Further details regarding the
groundwater evaluation activities were provided above in Section E. 1. a.

c. aschedule for implementation and completion of the plan;

The following is a proposed schedule for the implementation and compietion of this
plan once it has been approved by the TEPA.

Obtain an access permit with the Wauconda Park District for Weeks 1 and 2
Osage Park

Obtain groundwater and air discharge permits from the
IEPA, and groundwater discharge and building permits from Weeks | through 4
the Village of Wauconda
Coordinate and install SB-67/MW-33 and SB-68/MW-34 in Weeks 3 and 4
Osage Park, and RW-7 through RW-10

jfrenchlpg, groundwater discharge connection, and piping Weeks 5 and 6
installation

Coordinate and place order with electric company for the Weeks 5 and 6
power drop

Baseline groundwater sampling Week 6

Place order for the permanent DPE system Week 6

Temporary DPE system and generator installation Weeks 7 and 8
Temporary DPE system start up Week §

Temporary DPE system operation and mainfenance Weeks 8 through 34

Quarterly groundwater sampling Weeks 21 through 33

Installation of power drop Week 32
Permanent DPE system installation Weeks 33 and 34
Permanent DPE system startup Week 34
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Permanent DPE system operation and mainfenance Weeks 34 through 112

Quarterly groundwater sampling Weeks 45 through 111
System shutdown (as long as Tier |, Class I GROs are met) Week 112
Soil and groundwater attenuation sampling Week 138

2. ldentification of the remediation objectives proposed for the site;

So1l Remediation Objectives

Since the site is located within the wellhead protection area of the Village of Wauconda
community water supply well located in Osage Park, Tier 2 evaluations were performed
for the COCs above the Tier 1 SROs. The Tier 2 evaluations were performed to evaluate
the maximum BTEX and MTBE concentrations that could remain on site that would
result in groundwater concentrations equal to the Tier 1, Class I GROs at that location. If
the concentrations of the COCs are above the Tier 2 SROs, they will be remediated
utilizing DPE.

The Tier 2 SROs were calculated using soil screening level Equations S17 through S22,
and S25, located in 35 Illinois Administrative Code (IAC) Part 742, Appendix C, Table
A. Default parameters listed in 35 IAC Section 742, Appendix C, Tables B, E, and K,
and site-specific parameters were used in these evaluations. Since the site meets the
criteria of Class I groundwater, Class I GROs were utilized within the equations to
calculate the Tier 2 SROs. The site-specific input parameters are summarized in the table

below.

Site-Specific Input Parameters nits
Drv Soil Bulk Density {Table 1) gfom’
Soil Particle Density (Specific Gravity) (Table 1) 2.65 g/em’
Total Soil Porosity (Table 1) 0.344 L pore/Lisoit
Organic Carbon Content {subsurface soils below 1 meter) (Table 1) 0.0078 glg
Hydraulic Conductivity (k)

Estimated from the data collected by Bradburne, Briller, and Johnson, 2,084.53 m/yr
LLC from MW-6 during a slug test conducted on September 24, 1997 (6.61x10™) (cm/sec)
{Appendix H).

Hyvdraulic Gradient (i)

Derived based on the measured groundwater elevations collected 0.0157 cm/cm
during the monitoring activities conducted on January 3 and 6, 2009

(Appendix H).

Source Length/Width Paralle] to Groundwater Flow Direction in the

Horizontal Plane (Figure 4)

Measured from the northern curb of West Liberty Street to B-1 5,090.16 cm

The Tier 2 SROs for the SCGIER are summarized in the table below.

Benzene 104 (SB-44 @) 6 to 8 feet bls) 0.064
Toluene 1,000 (SB-44 @ 6 to § feet bls) 31.939
Ethylbenzene 294 (SB-44 @ 6 to 8 feet bis) 42.061
Total Xylenes 1,530 (SB-44 @ 6 to 8 feet bls) 440.507
MTBE 30.1 (SB-44 @ 6 to 8 feet bls) 0.374

Based on the calculations above, any BTEX and MTBE concentrations above these Tier
2 SROs would result in concentrations of the COCs in the groundwater above the Tier 1,
Class I GROs at that location. Since soil concentrations above these Tier 2 SROs are
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within the wellhead protection area of the community water supply well, they would have
to be addressed. Printouts for these evaluations are provided in Appendix I. Analytical
laboratory results are summarized in Table 7 and illustrated on Figures 5A and 5B.

Groundwater Remediation Objectives

As mentioned above in Section C. 2., since the site is located within the wellhead
protection area of the Village of Wauconda community water supply well located in
Osage Park, Tier 1, Class I GROs are being proposed for the site.

3. A description of the remedial technologies selected:
a. The feasibility of implementing the remedial technologies;

Based on the proposed locations of the recovery wells, the piping trenches, and the
remediation building, therc are no site features inhibiting the installation and

operation of the DPE system.

b. Whether the remedial technologies will perform satisfactorily and reliably until
the remediation objectives are achieved; and

The DPE technology is a very reliable means to remediate the site since the
equipment is easy to access for any necessary repairs. Periodic operation and
maintenance (O&M) events will ensure that the DPE system is performing

satisfactorily and reliably.

¢. A schedule of when the technologies are expected to achieve the applicable
remediation objectives;

It is estimated that a minimum of 24 months will be required to remediate the
concentrations of the COCs in the soil and groundwater to the applicable remediation
objectives. Although a pilot test was performed on RW-1 ("04) on May 12, 2005,
TPH concentrations in the air bag sample collected during the test would not be
representative of the TPII concentrations being removed from the recovery wells.
Evidence of this is present in the analytical laboratory results from MP-1 through
MP-3 and RW-1 (*04), which were installed in 2005, as compared to the analytical
laboratory results from SB-41, SB-44, and SB-49, which were installed in 2009.
Therefore, estimated rates of removal will be determined once the permanent DPE
system has been started. This information will be used to evaluate the time required
to remediate the concentrations of the COCs to the applicable remediation objectives.
This information will be provided to the IEPA in a semi-annual Remediation Status
Report. Analytical laboratory results from the soil samples collected are summarized

in Table 7.

As mentioned below in Section E. 4., groundwater samples will be collected from all
of the existing monitoring wells quarterly during the operation of the DPE system.
Then, all of the existing monitoring wells, RW-1 through RW-6, RW-1 (*04), and
proposed recovery wells RW-7 through RW-10 will be sampled for two quarters after
the system has been shut down. Additionally, six months after the system has been
shut down, soil samples will be collected from the locations which previously
exhibited soil concenirations above the Tier 2 SROs. Analytical laboratory results
and reports will be provided in semi-annual Remediation Status Reports and/or an
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Amended CAP.

4. A confirmation sampling plan that describes how the effectiveness of the corrective
action activities will be monitored during their implementation and after their

completion;
Groundwater Quality Monitoring

Prior to placing the DPE system on-line, groundwater samples will be collected from all
of the existing monitoring wells, RW-1 through RW-6, RW-1 (*04), and proposed
recovery wells RW-7 through RW-10. During the operation of the DPE system,
groundwater samples will be collected from all of the existing monitoring wells on a
quarterly basis as described above in Section E. 3. ¢. Prior to sampling the wells, the
depth to free product and/or groundwater will measured in each well using the methods
and materials described above.

The samples will be collected using the methods and materials described above in
Section E. 1. The samples will be submitted to an II. ELAP approved laboratory for
BTEX and MTBE analysis using USEPA methods. The results will be used as a baseline
to evaluate the COC concentration changes with time due to natural and system induced

reductions.

Quarterly groundwater monitoring will be conducted until groundwater concentrations
remain below the Tier 1, Class I GROs for two quarters after the system has been shut
down. TriCore will request permission from the IEPA to shut the system down after
groundwater concentrations are below the Tier 1, Class I GROs. The system may be
restarted if groundwater concentrations exceed the Tier 1, Class I GROs in any of the

wells during future groundwater monitoring events.

Soil Quality Monitoring

Six months after the system has been shut down, soil samples will be collected from the
locations which previously exhibited soil concentrations above the Tier 2 SROs (CB-11,
CB-12, MP-3, SB-41, SB-43, SB-44, SB-48, and SB-49). The system may be restarted
and additional extraction wells added if soil concentrations remain above the Tier 2
SROs.

Costs associated with the groundwater and soil quality monitoring activities described
above are provided in the Amended Corrective Action Budget provided in Appendix E.

5. A description of the current and projected future uses of the site;

The site is currently an operating gasoline retail station consisting of a single story
convenience store building with no basement or crawl space, three dispenser islands with
a canopy, two 10,000-gallon steel unleaded gasoline underground storage tanks, and a
storage shed. At the time this report was written, the owner plans to continue to operate

the site as a gasoline retail station.
6. A description of engineered barriers or institutional controls that will be relied upon
to achieve remediation ebjectives:

Since DPE will be utilized to remediate the concentrations of the COCs in the soil and
groundwater to levels below the applicable remediation objectives, no engineered barriers
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or institutional controls will be relied upon to achieve the remediation objectives.

a.

an assessment of their long-term reliability;

b. operating and maintenance plans; and

<.

maps showing area covered by barriers and institutional controls;

. The water supply well survey:

a.

Map(s) showing locations of community water supply wells and other potable
wells and the setback zone for each well;

According to the information provided by the IEPA SWAP database and the Ilinois
State Geological Survey (ISGS) online database, the closest potable water supply well
is located approximately 365 feet north of the site in Osage Park. The well is an
active community water supply well for the Village of Wauconda and has a minimum
setback zone of 200 feet. According to the ISGS driller’s log, the well was installed
in 1957 and has a depth of 325 feet. Additionally, according to the IEPA SWAP Fact
Sheet for the Village of Wauconda, the well is installed within bedrock that is

overlain by relatively impermeable silty or clayey till.

On May 6, 2004, TriCore performed an area reconnaissance to locate the community
water supply well. The well is located in the northwest corner of Osage Park. The
location of the well is illustrated on Figures 1 through 5. Copies of the water supply
well information obtained from the IEPA SWAP database and the ISGS online
database were provided in Appendix G of the aforementioned Stage 2 SIP.

Map(s) showing regulated recharge areas and wellhead protection areas;

According to the IEPA SWAP online database, the community water supply well
located north of the site in Osage Park has a wellhead protection area of 1,000 feet;
therefore, the site is located within a wellhead protection area of a potable water
supply well. No regulated recharge areas are located within 2,500 feet of the site. A
map showing the location of the site in relation to the wellhead protection area was

provided in Appendix G of the aforementioned Stage 2 SIP.

Map(s) showing the current extent of groundwater contamination exceeding the
most stringent Tier 1 remediation objectives;

A map showing the current extent of groundwater contamination exceeding the most
stringent Tier 1 remediation objectives is illustrated on Figure 2.

Map(s) showing the modeled extent of groundwater contamination exceeding the
most stringent Tier 1 remediation ebjectives;

The modeled extent of groundwater contamination exceeding the most stringent Tier
1 GROs has not been determined at this time. This information will be provided in an
Amended CAP.

Tables listing the setback zone for each community water supply well and other
potable water supply wells;

As mentioned above in Section E. 7. a., the Village of Wauconda community water
supply well located north of the site has a minimum setback zone of 200 feet.
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f. A narrative identifying each entity contacted to identify potable water supply
wells, the name and title of each person contacted, and any field observations

associated with any wells identified; and

The following personnel or websites were consulted regarding the locations of
potable water supply wells within 2,500 feet of the site.

1. TEPA SWAP database

2. Janet Christer, Freedom of Information Act Coordinator, Bureau of Water, IEPA

3. ISGS online database

As mentioned above in Section E. a. 7., on May 6, 2004, TriCore verified the location
of the Village of Wauconda community water supply well located 365 feet north of

the site in Osage Park.

g. A certification from a Licensed Professional Engineer or Licensed Professional
Geologist that the survey was conducted in accordance with the requirements
and that documentation submitted includes information obtained as a result of

the survey (certification of this plan satisfies this requirement);
A certification from a Licensed Professional Engineer is provided in Section G.
below.
8. Appendices:
a. References and data sources report that are organized; and

The following is a list of references that were utilized to complete this report.

1. Amended CAP dated July 31, 2004, prepared by TriCore
2. Revised Corrective Action Budget dated September 28, 2004, prepared by
TriCore
. Amended CAP dated July 12, 2006, prepared by TriCore

. Amended CAP dated January 17, 2008, prepared by TriCore

3
4
5. TEPA SWAP database
6. ISGS online database
b. Field logs, well logs, and reports of laboratory analyses;

Copies of the analytical laboratory reports for the soil samples collected on January
18, 2007 through August 7, 2008 are provided in Appendix A. Soil boring logs for
the borings completed on these dates are provided in Appendix B. Copies of the
analytical laboratory reports for the groundwater samples collected on Januvary 19,
2007 and June 23, 2008 are provided in Appendix C. Field logs, well logs, and
copies of analytical laboratory reports for the other investigation activities completed
at this site were provided in the reports previously submitted to the IEPA. -

9, Site map(s) meeting the requirements of 35 ITl. Adm. Code 732.110(a) or 734.440;

Site maps meeting the requirements of 35 IAC 734.440 are illustrated on Figures 1
through 5.
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10. Engineering  design  specifications, diagrams, schematics,

calculations,

manufacturer's specifications, etc.;

The design and placement of the DPE system focuses on the areas of the site that contain
free product and COC concentrations in the soil and/or groundwater above the applicable
remediation objectives. In addition, it focuses on the areas of the site where vapor
migration has been present. The free product present in MW-27 and S-1 through S-3
have created vapors that have migrated along the sanitary sewer main in Bangs Street and
into three residential homes located north of the site. The system will use existing
recovery wells RW-1 through RW-6, RW-1 (°04), and proposed recovery wells RW-7
through RW-10 as extraction points. The proposed locations of RW-7 through RW-10
are illustrated on Figure 6.

Proposed recovery wells RW-7 through RW-10 will be installed and soil samples
collected using the methods and materials described above in Section D. 1. The soil
sample from RW-7, RW-9, and RW-10 collected above the field-interpreted water table
exhibiting the highest PID measurement will be shipped under standard chain-of-custody
protocol to an IL ELAP approved laboratory for BTEX and MTBE analysis using
USEPA methods. No soil samples will be submitted for laboratory analysis from RW-8
since the well will be located adjacent to SB-49, which was completed on February 2,
2009. A 4-inch inside diameter recovery well will then be installed in each boring. The
placement of the recovery wells was based on the calculated radius of influence (ROI) of
13 feet that was observed during the pilot test performed on May 12, 2005. Further
details regarding the pilot test are provided below in Section E. 11. Proper recovery well
placement will ensure recovery of the existing free product, as well as efficient SVE
removal rate and zone of influence of the groundwater extraction component in order to
address the vapor migration, and the soil and groundwater concentrations above the

applicable remediation objectives.

The DPE system will be enclosed within a remediation building equipped with a heater,
exhaust fan, thermostats, and interior lighting. The system will extract liquids and vapors
from each well through the use of a drop tube inserted into each well. DPE well details
are illustrated on Figure 7. The extracted liquids and vapors will be transported from the
wells to the building through underground piping by a rotary claw vacuwm pump system,
which will create a vacuum in the extraction wells. The piping will be installed within a
trench which will be completed prior to the system installation. Trench details are
illustrated on Figure 8. The extracted materials will then enter a knock-out tank which
will be equipped with level sensors. The air will be drawn out of the knock-out tank by
the vacuum pump. A portion of the air will be discharged into the atmosphere. The air
remaining in the separator will be diverted into a vapor phase carbon unit. The vapor
phase carbon unit will remove the VOCs and the treated air will be discharged to the
atmosphere. The vapor phase carbon unit will be operated until off-gas concentrations
arc within the permitted levels, at which time 100 percent of the extracted air will be

discharged into the atmosphere.
The liquids collected in the knock-out tank will be transferred to an oil/water separator
(OWS) by a transfer pump. The free product will be gravity drained from the OWS to a

55-gallon product recovery drum equipped with float switches. Water will travel by
gravity from the OWS to a 60-gallon holding tank. The tank will be equipped with level
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sensors that will operate a transfer pump that will transfer water from the holding tank to
an air stripper where it will be treated. The treated water will then be discharged from the

air stripper into the Village of Wauconda sanitary sewer.

Prior to constructing and operating the DPE system, TriCore will obtain an air discharge
and water pollution control permits from the IEPA. In addition, TriCore will obtain
building and water discharge permits from the Village of Wauconda.

Monthly compliance samples will be collected from the treated groundwater and
analyzed for BTEX and MTBE to ensure that the water discharging into the Village of
Wauconda sanitary sewer has been properly treated and meets the objectives outlined in
the IEPA Bureau of Water and Village of Wauconda discharge permits. A total of 24
compliance sampling events will be performed during the operation of the system. An air
sample will also be collected from the vacuum pump effluent on a quarterly basis so that
the mass of VOCs removed can be calculated. Calculating the mass of VOCs removed
on a quarterly basis will assist in evaluating when the effluent air concentrations will be
within the permitted levels so that operation of the vapor phase carbon unit will no longer

be required.

In addition to the compliance-sampling schedule, the following O&M schedule will also
be followed after the system has been started: three days during the first week, two days
during the second week, one day per week during the third and fourth weeks, and once
every two weeks during the remainder of the system operation.

At this time, the system is scheduled to operate for a period of two years. Based on this
operating period, a total of 57 O&M days will be required. During a typical O&M day, a
technician will perform the following activities: inspect the system and recovery well
components, collect vacuum readings from the system, monitor vacuum readings at the
recovery wells, gauge monitoring wells, and collect influent and effluent groundwater
discharge samples and effluent air samples. System component cleaning will be
performed on a periodic or as needed basis. Below is a detailed breakdown of the O&M

costs over a two-year period.

Personnel
Senior Technician for O&M: 8 hours/day for 57 days at $70.88/hour = $32,321.28

Senior Technician for cleaning and repairs: 100 hours at $70.88/hour = $7,088.00

Equipment
Truck: 57 days at $95.00/day = $5,415.00

PID: 57 days at $75.00/day = $4,275.00

Oil/Water interface meter: 57 days at $35.00/day = $1,995.00

Materials

Nitrile gloves for O&M: 8 pairs/day for 57 days at $0.50/pair = $228.00

Distilled water: 1 gallon/day for 57 days at $2.00/gallon = $114.00

Nitrile gloves for compliance sampling: 2 pairs/event for 24 events at $0.50/pair = $24.00
Ice for compliance sampling: 1 bag/event for 24 events at $2.00/bag = $48.00
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Vacuum pump bearing grease: 1 grease gun at $20.00/gun = $20.00
Analytical

Compliance influent groundwater sample for BTEX and MTBE analysis: 1 sample/event
for 24 events at $88.33/sample = $2,119.92

Compliance effluent groundwater sample for BTEX and MTBE analysis: 1 sample/event
for 24 events at $88.33/sample = $2,119.92

Effluent air sample for BTEX, MTBE, and TPH: | sample/quarter for 2 years at
$75.00/sample = $600.00

Compliance sample overnight shipment: 16 events at $54.52/event = $872.32

(The compliance samples for eight of these events will be shipped with the groundwater
samples collected from the quarterly sampling events; therefore, they are not included in

these costs.)

Utilities

Electric Power Drop: $5,000.00

Electric: 24 months at $800.00/month = $19,200.00

Phone; 24 months at $50.00/month = $1,200.00

Total O&M costs = $82,640.44
Approximate O&M costs/month = $3,443.35

Since it will take approximately 6 months after the trenching and piping have been
installed before the permanent DPE system procurement is completed and subsequently
installed and ready for startup, TriCore is proposing to operate a temporary DPE system
during that 6 month period. The temporary DPE system will focus strictly on the areas
where free product is present and vapor migration is suspected. The temporary DPE
system will utilize RW-2 through RW-6 as extraction points.

A map showing the layout of the remediation building and the recovery wells is
illustrated on Figure 6. Recovery well and trench details are illustrated on Figures 7 and
8. Equipment and technical specifications provided by the manufacturer are provided in
Appendix J. TriCore will be renting the temporary DPE system and purchasing the
permanent DPE system. Quotes for the rental of the temporary system and purchase of
the permanent system are also provided in Appendix J.

Once the permanent DPE system reaches the end of the remediation project, the
equipment will be salvaged. Based on a conversation with a used remediation equipment
vendor, the estimated salvage value of the equipment is approximately five percent of the
purchase price; therefore, an average salvage value of the system is approximately
$4,825.00. Costs associated with the installation and operation of the DPE systems are
included in the Amended Corrective Action Budget provided in Appendix D.

Unsaturated Zone Design
» Total Area of Contamination = 10,017 ft*
+  Radius of Capture at the site = 20 ft per recovery point at 18.50 acfm each
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»  Required Removal Rate = 169.34 acfm

» Required Points for SVE Recovery = 10 recovery points; however, an additional
recovery point has been proposed to address the vapor migration.

The unsaturated zone design calculations are provided in Appendix K.

Mass Loading

Unsaturated Zone Mass of Contamination = 2,704.9 lbs of VOCs

Saturated Zone Mass of Contamination = 1,971.40 Ibs of VOCs

The mass loading calculations are provided in Appendix K. The mass of contamination
calculated for the saturated zone does not account of the free product present at the site.
Mass Removal Rates

As mentioned above in Section E. 3. ¢., mass removal rates will be determined once the
permanent DPE system has been started. This information will be provided to the IEPA

in a semi-annual Remediation Status Report.

A description of bench/pilot studies;

The initial step in the remediation process was to perform a DPE pilot test. The pilot test
was performed to determine the applicability of DPE as an effective remediation method
for the site. Additionally, the pilot test data was used to determine system design
requirements such as the effective ROI, vacuum and flow rate requirements for the
system components, estimated friction losses, and layout of the trenching and piping.

As mentioned above in Section E. 10., On May 12, 2005, a pilot test was performed
utilizing RW-1 (°04) as the extraction well. Prior to the start of the test, the initial
background vacuum and depth to water measurements were collected from the wells to
be monitored (MW-4, MW-27, and MP-1 through MP-4). Readings collected during the
test included well vacuum, air flow rate, and effluent air concentrations using a PID. An

air bag sample was collected prior to the end of the pilot test.

The DPE pilot test was conducted for approximately 3.15 hours. Vacuum response levels
were measured at the monitoring points that are located at various distances from RW-1
(°04). Monitoring revealed a maximum vacuum response of 3.05 inches of water in
monitoring point MP-2, which is located 12 feet from RW-1 (’04). The maximum
distance at which a vacuum response was observed was at MW-27 which is located 63
feet from RW-1. A vacuum response of 0.05 inches of water was observed in the well.
The vacuum response levels at the specific distances were used to calculate an effective
ROI based on 1.0 percent of the vacuum at RW-1. An effective vacuum ROT was
estimated at 13 feet. The pilot test results also showed groundwater drawdown at the
surrounding monitoring points and wells. The groundwater drawdown indicates that any
contaminated soils normally saturated under static groundwater conditions would be
exposed to the SVE component of the system during operation.

The maximum air flow was measured at 18.5 cubic feet per minute. The maximum VOC
concentration in the air based on the PID measurements was 6.5 parts per million.
During the pilot test, groundwater was removed from the extraction well using a vacuum
truck to increase the amount of unsaturated soil exposed to the vacuum created by the
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13.

blower. The groundwater extraction rate during the pilot test was approximatély 1.35
gallons per minute.
The remediation system design utilized readings and data from the pilot test, fo select the

number of extraction wells, proper well placement, and piping requirements. The
presence of free product and vapor migration was also utilized to determine well

placement.

Results from the DPE pilot test are summarized in Tables 8§ and 9. Analytical laboratory
results from the air bag sample are summarized in Table 10. Estimated ROI graphs for
the vacuum influence and the groundwater elevation changes are provided in Appendix
K. A copy of the analytical laboratory report from the air bag sample was provided in
Appendix B of the Amended CAP dated July 12, 2006.

Cost comparison between proposed method of remediation and other methods of
remediation;

A cost comparison between DPE and other methods of remediation was not performed
due to the limited methods of remediation available for this site to address the
concentrations of the COCs in the soil and groundwater, the free product, and the vapor
migration. Due to the location of the concentrations of the COCs in the soil above the
Tier 2 SROs in relation to the UST system, excavation is not feasible. As demonstrated
above in Section E. 1., in-situ chemical oxidation is not a feasible option due the volume
of oxygen and chemical required to treat the mass of contaminants in the saturated zone.

For the proposed Tier 2 or 3 remediation objectives, provide the following:

a. The equations used;
The equations used in the Tier 2 evaluation presented above in Section E. 2. are
Equations S17 through S22 and S25.

b. A discussion of how input variables were determined;

Site-specific input variables were based on the data collected during the investigation
activities performed at the site; while default variables were obtained from 33 IAC

Section 742, Appendix C, Tables B, E, and K.
¢. Map(s) depicting distances used in equations; and

A map depicting the distance used in the Tier 2 evaluation is illustrated on Figure 4.

d. Calculations;
The Tier 2 calculations are provided in Appendix 1.

14. Provide documentation to demonstrate the following for alternative technologies:

a. The proposed alternative technology has a substantial likelihood of successfully
achieving compliance with all applicable regulations and remediation objectives;

Based on the lithologies beneath the site where concentrations of the COCs, free
product, and vapor migration are most prevalent and the data collected during the
pilot test, DPE will be an effective remedial technology for the site.
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b. The proposed alternative technology will not adversely affect human health and
safety or the environment;
As mentioned above in Section E. 10., TriCore will obtain air discharge and water
pollution control permits from the IEPA, as well as a water discharge permit from the
Village of Wauconda. By meeting the discharge requirements outlined in the permits,
DPE will not adversely affect human health and safety or the environment.

The owner or operator will obtain all Illinois EPA permits necessary to legally
authorize use of the alternative technology;

As mentioned above in Section E. 10., permits will be obtained from the IEPA to
construct and operate the proposed DPE system. A permit will also be obtained from
the Village of Wauconda to discharge the treated groundwater into their sanitary

sewer system.

d. The owner or operator will implement a program to monitor whether the
requirements of subsection (14)(a) have been met;

Soil

As mentioned above in Section E. 4., six months after the DPE system has been shut
down, soil samples will be collected from the locations which previously exhibited
concentrations above the Tier 2 SROs to reevaluate the concentrations in those
locations as a result of the operation of the DPE system.

Groundwater

As mentioned above in Section E. 4., quarterly groundwater monitoring will be
conducted during the operation of the DPE system until groundwater concentrations
remain below the Tier 1 GROs for two quarters after the system has been shut down.

e. Within one year from the date of Illinois EPA approval, the owner or operator
will provide to the Illinois EPA monitoring program results establishing whether
the proposed alternative technology will successfully achieve compliance with

the requirements of subsection (14)(a); and

Mass removal rates from the DPE system and analytical laboratory results from the
quarterly groundwater sampling activities will be provided to the IEPA in the semi-
annual Remediation Status Reports and/or an Amended CAP.

f. Demonstration that the cost of alternative technelogy will not exceed the cost of
conventional technology and is not substantially higher than at least two other
alternative technologies, if available and technically feasible.

As mentioned above in Section E. 12., conventional technology, excavation, is not
feasible due to the location of the concentrations of the COCs in the soil in relation to
the UST system. Additionally, based on the locations of the concentrations of the
COCs in the soil and groundwater and the site lithology, other alternative

technologies are not feasible.
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F. Exposure Pathway Exclusion

Not applicable.

Provide the following:
1. A description of the tests to be performed in determining whether the following
requirements will be met:

a.

Attenuation capacity of the soil will not be exceeded for any of the organic
contaminants;
Soil saturation limit will not be exceeded for any of the organic contaminants;

Contaminated soils do not exhibit any of the reactivity characteristics of
hazardous waste per 35 II1. Adm. Code 721.123;

Contaminated soils do not exhibit a pH <2.0 or > 12.5; and

Contaminated soils which contain arsenic, barium, cadmium, chromium,
lead, mercury, or selenium (or their associated salts) do not exhibit any of
the toxicity characteristics of hazardous waste per 35 III. Adm. Code

721.124.

2. A discussion of how any exposure pathways are to be excluded.
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Signatures

All plans, budgets, and reports must be signed by the owner or operater and list the owner’s or
operator's full name, address, and telephone number.

UST Owner or Operator Consultant

Name: _Shivam Energy, Inc. Company: _TriCore Environmental, LLC
Contact: _Rajani Patel Contact: _Marcos Czako

Address: _399 West Liberty Street Address: _1800 West Hawthorne Ln., Suite P
City: Wauconda City: West Chicago

State: IiL State: IL

ZIP Code: _60084 ZIP Code: _ 60185

Phone: {847) 722-6618 ﬂ 2  Phone: (630) 520-9973 3
Signature: }6&”{ /W’L/) W Signature: — e C%ng

Date: / 23 / 2)’7% Date: c’b@(ﬁo{/of;

| certify under penalty of law that all activities that are the subject of this plan were conducted under
my supervision or were conducted under the supervision of another Licensed Professional Engineer
or Licensed Professional Geologist and reviewed by me; that this plan and all attachments were
prepared under my supervision; that, to the best of my knowledge and belief, the work described in
this plan has been completed in accordance with the Environmeantal Protection Act [4151LCS 5], 35
ll. Adm. Code 731, 732 or 734, and generally accepted standards and practices of my profession;
and that the information presented is accurate and complete. | am aware there are significant
penalties for submitting false statements or representations to the lllinois EPA, including but not
limited to fines, imprisonment, or both as provided in Sections 44 and 57.17 of the Environmental

Protection Act [415 ILCS 5/44 and 57.17].

Licensed Professional Engineer or Geologist L.P.E. or L.P.G. Seal

Name: _Shawn Rodeck
Company: _TriCore Environmental, LLC

Address: 1800 West Hawthorne Ln., Suite P F SSLEEYY
- :  N\SeOFESS
City: West Chicago C\@? Nt 4:9? ,,’
State:____IL SK L 3 % -
ZIP Code: 60185 s t‘Cg:SHAWN A BODECK .;,:," -
-ui. 0624052679 hy
Phone: ___(630) 520-9973 -, ‘I
Fd . . ~
lII. Registration No.: _062-052879 s e
' ’/,'f LT
License Expiration Date: _11/30/09 // w L i

Signature: __=
Date: ___
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TABLE 1

Soil Geochemicat and Geotechnical Resuits

Shivam Energy, inc.
399 West Liberty Street
Wauconda, Lake County, lilinols 60984

11-Apr-05 X
MP-2 11-Apr-05 5-5 c.7
MP-3 11-Apr-06 87 238
S§B-32 i-Jun-06 7-8.5 414
Dark grayish brown,
97% Sand | fine grained SAND
58-32 1-Jun-08 9.5-11 NA 3% Silt
$8-33 18-Jan-07 10-11 31
§B-34 | 18-Jan-07 810 1,333
$B8-35 18-Jan-07 8-10 118
5B-36 18-Jan-07 10-11 0.3
S§B-37 | 18-Jan-07 6-8 0.4
$B-38 | 11-Dec-07 2-3 0.1
SB-38 | 11-Dec-07 34 0.1
58-39 7-Aug-08 | 14.25-15.25 NA . 12,768.88
5B-40 7-Aug-08 16-17 0 <11.8 15,320.15
Notes;
1} PIB = photcionization detector
2) bls = below [and surface; mafkg = milligrams per kilogram; mg/L = milligrams per Liter; ppm = parts per million; pef = pounds per cubic foot, % = percent; — = no specific units

3) <1.9 = concentraticn iess than the laboratory reporting fimit
4) The samples were analyzed for grain size analysis, visual soll classification, lotal peresity, meisture content, dry oulk density, wet buk density, specific gravity, and fraction of organic carben using American

Sccisty for Testing and Materials methods

5) Tha samples were analyzed for total organic carbon using United States Environmental Protection Agency (USEPA) Method 8060
8) The sample was analyzed for pH using USEPA Method 9045C

7} The sample was analyzed for reactive cyanide using USEPA Method 7.3.3.2

8) The sample was analyzed for reactive suifide using USEPA Method 7.3.4.2

9) The samples were analyzed for tolal petroleumn hydrocarbon (TPH}) gasoline range organics using USEPA Method 8015

10} The samples were analyzed for chemical oxygen demand using USEPA Method 410.4

11) Shading = not applicable
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TABLE 2

Soil Analytical Results - Total Metais

Shivam Energy, inc.
399 West Liberty Street
Wauconda, Lake County, lllinois 60084

Inhaiation - Residential 750 630,000 1,800 270 — 10 e -
Ingesticn - Residential 13 5,500 78 2390 400 23 380 390
D -En Sample _

SB-33 18-Jan-07 10-11 3 2.8 5.4 <0).59 39 2.2 0.012 <24 <1.2
5B-34 18-Jan-07 8-10 1,333 <2.4 3.6 <0.81 3.1 2 <(,012 <2.4 <1.2
SB-35 18-Jan-07 8-16 118 <25 4.3 <(.63 3.1 2.1 <0.013 <25 <1.3
SB-36 18-Jan-07 10-11 0.3 5.3 31 <0.58 15 6.2 <0.012 <23 <1.2
SB-37 18-Jan-07 6-8 <2.3 41 <0.58 18 7.6 0.017 <2.3 <1.2
SB-39 7-Aug-08 14.25-15.25 2.3 41.9 <(1.24 14.4 5.9 <0.012 <1.2 <{.59
SB-40 7-Aug-08 16-17 38 40.7 <0.3 12.3 6.5 0.072 <1.2 <0.59

Notes:

1} PID = photoionization detector; COCs = constituents of concern

2) bls = below land surface; mg/kg = milligrams per kilegram; ppm = paris per million

3) <1.9 = concentration less than the laboratary reporting fimit

4) The soit samples were analyzed for arsenic, barium, cadmium, chromium, lead, selenium, and silver using United States Environmental Protection
Agency (USEPA) Method 60108

5) The soil samples were analyzed for mercury using USEPA Method 7471A

8) - = no toxicily criteria available for the route of exposure

7) All concentrations are below the Tier 1 soil remediation abjectives astablished in 35 lllinois Administrative Code Part 742

8) Shading = not applicable
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TABLE 3

Groundwater Geochemical Results

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake County, lllinois 60084

SamplolD. | | Date San
MW-2 19-Jan-07 96 12 1.1 <0.5

MW-113 19-Jan-07 28 0.2 <1 <0.5
MW-18 19-Jan-07 <21 <0.1 8.5 <0.5
MW-26 - 19-Jan-07 66 0.13 <1 <0.5
MP-1 19-Jan-07 34 3.1 <1 <(.5
MW-15 23-Jun-08 35.3 0.46 1.2 <0.17
MW-18 23-Jun-G8 7.4 <(.0396 8.4 0.18

Notes:

1} mg/L = milligrams per Liter

2) <0.005 = goncentration less than the laboratory reporting limit

3) All groundwater samples were analyzed for chemical oxygen demand United States Environmental
Protection Agency {USEPA) Method 410.4

4) All groundwater samples were analyzed for total pefroleurn hydrocarbon (TPH) gasoline range
organics using USEPA Method 8015

5} All greundwater samples were analyzed for total kjeldah! nitrogen using USEPA Methed 351.2

B8) All groundwater sampies were analyzed for total phosphorus using USEPA Method 365.4

7) Shading = not applicable
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TABLE 4
Groundwater Analytical Results - Dissolved Metals
Shivam Energy, Inc.

399 West Liberty Strest
Wauconda, Lake County, lllinois 60084

GCGIER - Class | Groundwater 0.05 > 0.005 07 ] 00075 | 0002 | 0.05 .05

GCGIER - Class H Groundwater 0.2 2 0.05 1 0.1 0.01 0.05 -
MWwW-2 18-Jan-07 <(.02 0.13 <{).005 <(.005 <0.0075 | <0.0002 <(.02 <0.01
MW-118 19-Jan-07 <().02 0.058 <0.005 <0.005 | <0.0075 | <0.0002 | <{.02 <0.01
MW-18 19-Jan-07 <(0.02 0.17 <(.005 <(.005 <0.0075 | <0.0002 <().02 <0.01
MW-26 19-Jan-07 <0.02 0.055 <0.005 <0.005 | <0.0075 [ <0.0002 | <0.02 <0.01
MP-1 19-Jan-07 <0.02 Q.19 <Q.005 <0.005 | <0.0075| <0.0002; <0.02 <0.01
MW-15 23-Jun-08 <0.0012 { 0.0988 | 0.00058 | <0.00011 § 0.0044 | <0.0001 [ <0.0016 [ <0.00034
MW-18 23-Jun-08 0.014 0.176 | 0.00014 | 0.0012 0.0039 | <0.0001 | <0.0016 { <0.00034
Motes:

1) GCGIER = groundwater component of the groundwater ingestion exposure reute; COCs = constituents of concern

2} mg/L = milligrams per Liter

3) <0.005 = concentration less than the laboratory reporting limit

4) Ali congentrations are below the Tier 1 groundwater remediation objectives established in 35 lllinois Administrative Code Part 742
5) All groundwater samples were analyzed for arsenig, barium, cadmium, chromium, lead, salenium, and silver using United States
Environmental Protection Agency (USEPA) Method 6010B

8} All groundwatier samples were analyzed for mercury using USEPA Method 7470A

7) --- = no toxicity criteria avaitable for route of exposure
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TABLE 5

Free Product Recovery Volumes

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake County, lincis 60084

29-Nov-90
27-Jan-92
MW-2 19-Feb-g2 FP
MW-2 24-Aug-82 FP
MW-2 19-Jan-93 FP
Mw-2 27-Jun-94 10.95
MW-8 1%-Oct-01 sheen
MW-6 14-Mar-02 sheen
MW-5 6-Jun-02 sheen
MW-8 30-Aug-02 sheen
MW-6 6-Dec-02 sheen
MW-8 6-May-04 sheen
MW-7 29-Nov-80 7.39
S-1 31-Dec-08 6.15
5-1 5-Jan-09 6,95 7.00 0.05 0.01 4
841 9-Jjan-02 5.95 6.99 0.04
541 27-Jan-09 7.78 787 0.09
5-1 30-Jan-09 8.83 5.87 G.04
51 26-Feb-08 7.23 731 0.08
5-1 9-Mar-09 5.87 803 0.06
S-1 13-Mar-09 6.43 6.47 0.04
51 1-Apr-09 8.2 6.23 0.03
5-1 19-May-0g 58.94 6.99 0.05
S-2 31-Dec-08 6.24 8.27 0.03 See §-1 Above See S-1 Above
5-2 27-Jan-09 9.19 .30 0.1 See S-1 Above See 3-1 Above
S-2 26-Feb-09 7.32 7.39 0.07 See $-1 Above See S-1 Above
S-2 2-Mar-09 8.04 6.08 0.04 See 5-1 Above See S-1 Above
52 13-Mar-08 6.62 6.55 0.03 Bee 5-1 Above See 5-1 Above
5-2 1-Apr-09 6.25 8.27 .02 See S-1 Above See 5-1 Above
52 19-May-09 5.95 7.00 0.05 e o o
S-3 31-Dec-08 823 6.26 0.03 See S-1 Above See S-1 Above
83 5-Jan-09 6.77 6.82 0.05 0.0 4
83 9-Jan-09 6.86 7.02 0.06 See S5-1 Above See 5-1 Above
S-3 27-Jan-09 8.15 83 0.15 See S-1 Above See S-1 Above
s-2 30-Jan-09 8.93 8.97 0.04 o
S5-3 26-Feb-09 7.32 7.39 0.07 See 5-1 Ahove See S-1 Above
53 9-Mar-09 6.04 6.10 0.06 Ses 5-1 Above See 5-1 Above
83 13-Mar-08 8.51 B.54 0.03 See 5-1 Above See S-1 Above
$-3 1-Apr-08 8.26 6.29 0.03 See S-1 Above See 5+1 Above
53 19-May-09 7.05 710 0,05
MW-27 31-Dec-08 8.87 7.03 0.06 See 5-1 Above See S-1 Above
Mwn-27 &-Jan-09 7.25 7.35 0.1 0.01 4
Mw-27 6-Jan-09 7.3 7.36 0.06 0.01 1
MW-27 9-Jan-09 7.28 7.39 0.1 See S5-1 Above See 8-1 Above
MW-27 27-Jan-09 7.59 7.72 0.13 Sae 5-1 Above See $5-1 Above
MW-27 30-Jan-09 7.66 7.68 .02 Ses S-1 Above See §5-1 Above
MW-27 26-Feb-09 7.28 7.36 c.c8 See S-1 Above See 5-1 Above
Mw-27 13-Mar-09 8.82 5.825 0.005 See S-1 Abave See S-1 Above
] Totals: 74.05 14,417.0
Notes:

1) TOC = top-of-casing
2) Shading = not applicable or not present
3) See S-1 above indicates that the individual volumes of product and groundwater recevered for each weil was not noted during that svent. The total

volumes recovered during that event are noted in S-1.
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GCGIER - Class | Groundwater

TABLE 6

Groundwater Elevation and Analytical Resuits - BTEX and MTBE

Shivam Energy, Inc.

399 West Liberty Street

Wauconda, Lake County, Hlinois 60084

0.005

10 0.07
18 0.07

GCGIER - Class I Groundwater

29-Nov-90

MW-2 27-Jan-92
MW-2 19-Fgb-82
MW-2 24-Aug-62
Mw-2 19-Jan-93
Mw-2 17-Jun-83
M2 11-Nov-93
MW-2 27-Jun-94
MW.2 18-Feb-95
MW-Z 28-Jul-85
MW-2 22-Mar-98
MWY-2 17-Jun-86
-2 25-5ep-96
Mw-2 24-ppr-97
MW-2 7-Jun-97
MW-2 27-Aug-87
Mw-2 5-Nov-97
MW-2 27-Feb-98
Myv-2 10-Jun-98
MW-2 8-Cct-98
M2 31-Mar-59
MwW-2 8-Jun-99
-2 2-Sep-99
Mias2 28-Oct-89
MW-2 23-Feb-00
MW-2 24-iay-00
MW-2 15-Aug-00
MW-2 D-Nov-00
Mw-2 11-0ct-01
M2 14-Mar-02
W2 6-Jun-02
MW-2 30-Aug-02
MW-2 6-Dec-02
MW-2 6-May-04
Mw-2 21-Apr-05
Mw-2 31-Dec-08
MW-2 E-Jan-09
MW-2 B-Jan-09
Mw-4 28-Nov-90
MW-4 27-Jan-82
MW-4 24-Aug-$2
Mw-4 18-Jan-93
M4 17-3un-93
MWW-4 F1-Nov-93
M4 27-Jun-94
M4 18-Feb-85
MW-4 28-Jul-95
M4 22-Mar-96
MwW-4 17-Jun-86
M4 25-Sep-96
M4 24-Apr-97
M4 17-Jun-67
MW-4 27-Aug-97
MW-4 5-Nov-97
M4 27-Feb-98
MwW-4 10-jun-28
MW-4 8-Oct-98
w4 31-Mar-93
hw-4 SJun-99
MW-4 2-Sep-99
Mw-4 28-Ocl-89
M4 23-Feb-00
MW-4 24-May-00
MW4 15-Aug-a0
V-4 8-Nov-00
hMW-4 11-0ct-01
MW-4 t4-Mar-02
Mw-4 8-Jun-02

101.06
101.06
101.06
101.08
101.08
101.06
101.08
101.06
113.61
11361
113,61
113.81
113.61
113.81
113.61
113861
113.681
112.61
113.61
113.61
113.81
113.681
113.61
113.61
11281
113.61
113.61
113.61
113.61

$6.97
98.97
98.97
98.97
£8.97
298.97
28.97
§8.97
98.97
98.97
98.97
11.44
111.44
111.44
111.44
111.44
111.44
11.44
111.44
111.44
11144
111.44
111.44
111.44
11.44
111.44

S
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0.025

bstruction in well, not able to collect samples

0.808
3.93
0.355
0.584
5.76
5.53
7.45
2.4
0.73
0.18
1.38
250/<5
0.62
0.066
0.041
0.881
1.37
0.41
.96
0.142
0.72
3.08

0.33
0.065
0024
0.008
<0.001

<0.001
0.0243
0.113
0.0115
0.348
<0.002
<(.002
0.0255
0.0359
0.0321
0.0035
<0005
0.019
0.0024
<0.001
0.028
c.017
0.0048
<0.005
0.6057
0.022
<0.025
0,005
0.0049

<0.001

0.27
0.072
0.19
BDL
<0.001
<0.001
0.0081
£.0845
0.175
0.178
<0,002
0.0082
0.0845
0.125
0.128
0.042
<G.005
0.022
0.833
<0.001
028
0.28
0.095
0.042
0.01
0.13
013
002
<0.001
0.0058

1.1
4.147
.48
0.021
0.005
<0.001
0.0088
0.202
0.261
0.456
<0.005
0.0052
01
0.273
0.322

0.052
£.1/<0.001
<0.003
0.8228
1.1/<0.005
£,360/<6.004
5.061/<0.005
0.0089/<0.501
0.140/<0.0025
0.084/<0.005
0.013/<0.001
<0.003
0.0025/<C.001 Bt




TABLE &

Groundwater Elevation and Anaiytical Results - BTEX and MTBE

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake County, lllinois 60084

GCGIER - Class | Groundwater
GCGIER - Class {f Groundwater

0.025 2,5 1 10 0.07

103.39 0,14 Q.013 0.035 0.031/<0.001
10291 0.17 0.004 0.0016 0.016/<0.001
103.19 Obstruction In well, not able to collect samples
0,14 0.003 <0.001

W4 30-Aug-G2 111.44
MWY-4 6-Dec-02 111.44
MW-4 6-May-04 111.44
V-4 21-Apr-05 111.44
RWY-4 5-jan-08 111.44

Obstruction in well, not able to coliect sampies.

MW-4 8-Jan-09
MW-5 28-Nov-80 <0,005 | <0.00% <0.005 <0.01
MW-5 27-Jan-92 <0002 | <0.002 <0.002 <0.005
MW-5 24-Aug-92 <0.002 | =<0.002 <0.0G2 <0 005
MW-5 19-Jan-83 B0L BOL BDL BDL
MW-5 17-Jun-93 =0.001 <0.001 <0.001 <0.0(1
MW-5 11-Nov-93 90.35 «0.001 <0.001 <0.001 <0.001
MW-5 27-Jun-94 95.44 90.13 <0.001 <0.001 <0.001 <0.003
MW-5 16-Feb-85 | ' 95.44 80,63 <0002 | <0.002 <0.G02 <0.005
MW-8 28-Jul-65 95.44 90.45 ~<(.0073 | «<0.002 <0.002 <0.005
MW-5 22-Mar-96 95.44 §0.16 <0.002 | <0.002 <0.002 <0.005
MW-5 17-Jun-96 95.44 9120 <0002 | <0.002 <0.002 <0.005
MW-5 25-Sep-98 9544 90.37 <0.002 | <«0.002 <0.002 <0.005
MW.S 24-Apr97 25.44 91.04 <0.002 | <0.002 <0.002 <0.005
MwW-5 17-Jun-97 95.44 9110 <0002 | <0.002 <0.002 <0.003
MW-5 27-Aug-97 95.44 20.60 <0.002 <0.002 <0.002 <0.003
MW-5 5-Now-87 108.15 102.94 <004t | <D.001 <0.01 <0.003
MW-5 27-Feb-98 108.15 103.57 =0.001 <(.001 <0.001 <0.003
MW-5 10-Jun-$8 108.15 103.62 <0.001 <0.001 <0.001 <0.003
MW-5 8-Cct-098 108.15 103.37 <0.001 <0.001 <0.001 <0.003
MW-5 31-Mar-89 108.15 103.39 0.052 0.07 0.41 0.28
MW-5 9-Jun-99 10818 103.50 <0.001 <0.001 <0.001 <0.003
MW-5 2-Sep-89 108.15 102.81 <0001 | <0.001 =0.001 <0.002
MW-5 28-Qct-99 108.15 <0007 | <0.001
MW-5 23-Feb-00 108.15 ks
MW-5 24-May-00 108.15 <0.001
MW-5 15-Aug-00 108.15 «0.001 <0.001 <0.003
MVV-5 9-Nov-00 108.15 103.40 <0,001 <0.001 <0.001 <0.003
MW-5 41-Cet-0t 10815 103.35 <0.001 <0.001 <0001 <0.003
MN-5 14-Mar-62 108.15 103.74 <0.001 <0.001 <0.081 <0.003
MW-5 6-Jun-02 108.15 103,52 <0.001 | =0.00% <0.001 =0.003
MW-5 30-Aug-02 108.15 <C.001 | <C.001 <0001 <D.003
=0.001

MW-5 6-Dec-02
WEA-5 6-May-04
MVW-6 28-Nov-90
MWY-6 27-Jan-92
MW-6 | 24-Aug-92
MW-6 1¢-Jan-83
M-8 17-Jun-83
MW-8 11-Nov-83
MW-§ 27-Jun-84
MW-6 16-Feb-85
MHALG 28-Jul-85

M-8 22-Mar-96
MY-6 17-Jun-86
MilV-6 25-Sep-96
MW-6 24-Apr-97
MW 17-Jun-97
M6 27-Aug-97
Mw-8 5-Nov-87

MW-6 27-Feb-28
MW-§ 10-Jun-98
MW-6 8-Oct-98

MW-6 31-Mar-39
MW-6 9-Jun-99

MW-5 2-Sep-99

Mw-5 28-0ct-89
MW-6 23-Feb-00
MW-8 24-May-00
M6 15-Aug-00
MW-6 8-Nov-00

M6 11-0Oct01

MW-E 14-Mar-02

<0.005

Page 2 of 12




R - Class | Groundwater

TABLE &

Groundwater Elevation and Analytical Results - BTEX and MTBE

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake County, Blincis 60084

0.005 1 0.7

0.07

lass II Groundwater

MWY-6 6-Jun-02
MWV-6 30-Aug-02
MW-6 6-Dec-02
MW-8 8-May-04
MW-6 21-Apr-05
MW-5 22-Apr-05 |
MW-5 28-Dec-08
MW 5-Jan-09
M-8 &-Jan-09
MW7 29-Nov-30
MW-7 21-Apr05
MW-83 1-Apr-81
MiA-8S | 27-Jan-92
MW-8S | 24-Aug-92
Mw-85 1g-Jan-83
MW-85 17-Jun-93
M-85 1{-Nov-93
MW-8S | 27-Jun-94
MW-8S 16-Feb-85
MW-8S 28-Jul-86
Mw-8s | 22-Mar-86
MW-88 17-Jun-96
MW.8S | 25-Sep-96
MW-85 24-Apr97
MWw-8s 17-Jun-g7
MW-BS 27-Aug-97
MW-83 5-Now-87
MW-85 | 27-Feb-98
MW-85 | 10-Jun-88
Mw-8s 8-Oct-98
MBS 31-Mar-89
M-85 8-Jun-99
MW-85 2-8ep-89
MW-83 28-Qct-99
MW-8S | 23-Feb-00
MW-85 24-May-00
MW-8S | 15-Aug-Q0
MW-85 8-Nov-00
MW-85 11-Cet-01
MW-85 14-Mar-02
MW-ES 8-Jun-02
M-85 30-Aug-G2
MWW-83 6-Dec-02
MN-33 B-May-04
Mw-as 21-Apr-0%
MwW-85 22-Apr-05
MW-85 §-Jan-08
MW-85 8-Jan-09
MW-8D 1-Apr-91
MW-80 27-Jan-92
MW-80 24-Aug-82
MWN-8D 19-Jan-93
MW-8D 17-Jun-83
MW-8D 11-Nov-93
MW-8D 27-Jun-84
MW-BD | 18-Feb-85
MW-80 28-Jul-g5
MW-3D 22-Mar-96
MW-8D | 17-Jun-88
MW-8D 25-Sep-96
MW-8D 24-Apr-97
MW-8D 17-Jun-97
MW-8D 27-Aug-97
MW-8D 5-Nov-87
MW-80 | 27-Feb-98
MW-aD 10-Jun-98
MWN-8D 8-Oct-98
MW-BE 31-Mar-98

0.025 2.5 1

0.07

Well destroyed

<0.005
<0.002

<0.001
<(.001
<0,001
<0.002
<(.0034
<0.002
<0.002
<0.002
<0.002
<0.002
<0.002
<0.001
<0.001
<0.001
<0.001
<0.001
<0.00%
=0.001
<(0.001
<0001
<0.901
<0.001
<0.001
<0.001
<0.001
<(.001
<0.001

<0.001
<0.003
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.003
<0.003
<0.001
<0.003
<0.003
<0.003
<0.002
<0.002
<0.0041
<0.003
<0.003
<0.003
<0.003
<0.003
<0.003

Page 3 of 12




TABLE 6

Groundwater Elevation and Analytical Resulis - BTEX and MTBE

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake County, lllincis 60084

GCGIER - Class | Groundwater 0.005 1 0.7 10 0.07

HGCGIER - Class Il Graundwatar £.025 2.5 1 18 0.07
Mw-8D 9-Jun-99
MW-8D 2-Sep-99
MW-BD 28-Octk-99
MW-8D 23-Feb-00
MW-8D  } 24-May-00
Mw-3D 15-Aug-00
MW-BD S-Noy-00
MW-8D 11-0ct-01
MW-8D 14-Mar-02
MW-82 &-Jun-02
MW-8D 30-Aug-02
MW-8D 6-Dec02
MA-8D &-May-04
MW-8D | 21-Apr-a5
MW-8D 22-Apr-05
MW-8D 5-Jan-09 2
MW-80 &-Jan-0g <0.001
MW-93 | 1-Apr91 <0.005
MW-95 | 27-Jan-92 <0002
MW-85 24-Aug-92 <0.002
MAes 19-Jan-93 B0L
MW-95 17-Jun-83 <0.001
MW-85 | 11-Nov-93 <0.001
MW-g5 27-Jun-94 <0.001
MW-95 18-Feb-85 <0.002
MW-95 28-Jul-95 <0.002
MW-65 22-Mar-98 <0.002
MW-85 17-Jun-96 <0.002
MW-8S | 25-Sep-86 <0.002
MW-95 | 24-Apr-87 <0.002
MW-98 17-Jun-87 <0.002
MW-85 27-Aug-97 <0.002
MW-a3 5-Nov-97 <0.001
MW-95 | 27-Feb- 98 <0.001
MW-85 10-Jun-98 <0.0a1
MW-85 §-Oct-98 <0001
MW-9S 31-Mar-99 <(.001
MW-95 9-Jun-99 =(.001
MW-85 2-Sep-99 <0.001
MW-93 28-Cct-99 <0.601
MW-95 | 23-Feb-00 <0.0a1
MW-g5 24-May-00 <0.001
MW-85 | 15-Aug-00 <0.0017
M98 9-Now-00 <(0.001
MW-93 11-Cet-01 <0.001
MW-9S 14-Mar-02 <0.001
MW-95 &-Jun-02 <0.001
MW-85 | 30-Aug02 =0.001
MW-85 B6-Dec-02 <0.001
MW-85 8-May-04 <0.009
MW-93 21-Apr-05
MW.-85 22-Apr-05 <0.001
MW-95 &-Jan-08 Obstru
RW-8D 1-Apr-81 <0.008
MW-8D 27-Jan-92 § <0.002
MwW-sD 24-Aug-92 <0.002
MW-aD 19-Jan-93
Mw-2D 17-Jun-93 E
wMw-ap 11-Mov-93
Mw-982 27-Jun-94
Mw-2D 16-Feb-95
MW-S0 28-Jul-95
MW-sD 22-Mar-98
MwW-9D 17-Jun-86
MwW-3D | 25-Sep-95
MW-gD 24-Apr-97
MW-98 17-Jun-§7
MW-20 27-Aug-97
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|SCGIER - Class | Groundwater

TABLE &

Groundwater Elevation and Analytical Results - BTEX and MTBE

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake Countty, lllinols 60084

GCGIER - Class [| Greundwater

2 i
MW-9D 5-Noy-97
MW-8D | Z27-Feb-98
MW.8D 10-Jun-98
MW-9D 8-Oct-98
MW-8D 31-Mar-99
MW-8D g-Jun-89
MW-9D | 2-Sep-98
MW-9D 28-Qct-99
MW-8D 23-Feb-00
MW-5D 24-May-00
MW-2D 15-Aug-00
MW-8D 9-Nov-00
MW-9D 14-Cct-01
MwW-aD 14-Mar-02
MW-9D B-Jun-02
MW-9D 30-Aug-02
MW-8D 6-Dec-02
MW-SD | 6-May-04
MW-aD | 21-apr-05
MW-9D | 22-Apr-05 F
MW-a0 S-Jan-08
MwW-98 6-Jan-09
MW-105 1-Apr-91
MW-105 | 27-Jan-92
MW-105 | 24-Aug-92
MW-10S | 18-Jan-83 |
MW-108 17-Jun-93
MW-10S | 11-Nov-93
MW-108 | 27-Jun-94
MW-108 | 16-Feb-95
MW-105 28-Jul-95
MW-108 | 22-Mar-96
MW-105 17-Jun-98
MW-105 | 25-Sep-96
MA-10S 24-Apr-97
MW-10S } 17-Jun-97
MW-I0S | 27-Aug-97
MW-10S 5-Now-97
MW-10S | 27-Feb-98
MW-105 10-Jun-98
MW-108 8-Cct-88
MW-10S | 31-Mar-99
MW-10S §-Jun-89
MW-108 | 2-Sep-99
MW-108 28-0ct-99
MW-105 | 23-Feb-00
MW-108 | 24-May-00
MW-105 | 15-Aug-00
MMW-10S 9-Nov-00
MW-108 11-Cet-071
MW-10S | 14-Mar-02
MA-10S &-Jun-02
MW-105 | 30-Aug-02
MW-105 8-Dec-02
MW-10S5 | &-May-04
MW-10S | 21-Apr-05
MW-108 { 22-Apr-05
MA-105 §-Jan-09
MW-10S &-Jan-08
MW-10D 1-Apr-91

MW-10D | 27-Jan-82
MW-10D | 24-Aug-92
MW-10D § 19-Jan93
MW-10D 17-Jun-93
MW-10D | 11-Nov-83
MW-10D | 27-Jun-94
MW-100 | 16-Feb-95
MW-10D 2B-Jul-95

0.025 2.5

10

0.07
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TABLE 6

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake County, lliinois 60084

Groundwatar Elevation and Analytical Results - BTEX and MTBE

|GCGIER - Class | Groundwater 0.005 1 18 8.07
GCGIER - Class ¥ Groundwater 0.025 2.5 10 0.07

Gl
MW-10D | 22-Mar-86
MW-108 | 17-Jun-98
MW-10D | 25-Sep-86
MW-10D | 24-Apr67
MW-100 17-Jun-87
MW-10D | 27-Aug-97
MW-10D 5-Nov-97
MW-108 | 27-Feb-98
MW-10D 10-Jun-98
MW.-10D B-Ccl-98
MW-10D | 31-Mar-9%
MW-10D S-Jun-89
MW-10D | 2-Sep-99
MW-108 28-0ct-95
MW-10D | 23-Feb-0Q
MW-10D | 24-May-00
MW-10D | 15-Aug-00
MW-10D S-Now-0C
MW-10D 11-0ct-01
MW-108 | 14-Mar-02
MW-10D &-Jun-02
MW-10D § 30-Aug-02
MW-10D 6-Dec-02
MW-10D | 6-May-04
MW-10D | 27-Apr05
MW-108 | 22-Apr-05
MW-10D &-Jan-09
MW-10D_ §-Jan-09
MW-11S P-Apr-81
MW-11S | 27-Jan-G2
MW-118 24-Aug-92
MW-118 | 18-Jan-93
MW-11S | 47-Jun-93
MW-11S | 11-Nov-93
MW-11S § 27-Jun-84
MW-115 16-Feb-98
MW-11S | 28-Jul95
MW-115 | 22-Mar-96
MW-11S | 17-Jun-96
MW-11S | 25-Sep-96
MW-115 | 24-Apr-97
MW-11S § 17-Jun-97
MW-118 | 27-Aug-97
MW-11S 5-Nov-87
MW-115 | 27-Feb-98
MW-118 10-Jun-28
MW-113 8-Ock98
MW-115 ; 31-Mar-99
MW-118 | 9-Jun-98
MW-118 2-Gep-89
MW-11S | 28-Oct-99
MW-11S | 23-Feb-00
MW-115 | 24-May-00
MW-115 15-Aug-00
MW-11S 9-Nov-00
MW-118 | 11-Oct-01
MW-118 | 14-Mar-02
MW-11S &-Jun-02
MW-118 | 30-Aug-02
MW-115 6-Dec-02
MW-11S | &-May-04
MW-118 21-Apr-05
MW-118 6-Jan-09
MA-110 1-Apr-91
MWW-11D | 27-Jan-82
MW-1TD | 24-Aug-92
MW-11D [ 18-Jan-93
MWD | 17-Jun-93
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0.023
011
<0.001

0.78
0.812/<0.002
’ 277
1.34
0.888
<0.003
<0.003
1.116
0.097/<0.005
0.95/<0.01
<0.003
0.0077/<0.001
0.88/<0.01
0.26/<0.02
<0.003
<0.003
<0.003

<001
<0005




TABLE &
Greundwater Elevation and Analytical Results - BTEX and MTBE
Shivam Energy; Inc.

399 West Liberty Street
Wauconda, Lake County, Hlinois 60084

GCGIER - Class | Groundwater 6,005 1 0.7 0 0407
0.025 2.5 1 0 0.7

GCGIER - Class i Groundwater

MA-11D 11-Nov-83
MW-11D | 27-Jun-84
MW-11D | 18-Feb-85
MW-11D | 28-Jul-ab
MW-11D | 22-Mar-88
MW-110 | 17-Jun-98
MW-11D | 25-Sep-86
MW-110 | 24-Apr-97
MW-11D 17-Jun-87
MW-T1D | 27-Aug-97
MW-11D | 5-Nov-97
MW-11D | 27-Feb-88
MW-11D | 10-Jun-98
MW-11D 8-Qct-98
MW-11D | 31-Mar99
MW-11D 9-Jun-99
MW-11D | 2-Sep-89
MW-11D 28-Cct-99
MW-11D | 23-Feb-00
MW-110 | 24-May-00
MW-11D | 15-Aug-00
MW-11D | 9-Nov-00
MW-11D 11-Qct-01
MW-110D | 14-Mar-02
MW-11D 6-Jun-02
MW-11D | 30-Aug-02
MW-11D 6-Dec-02
MW-11D ;| 6-May-04
MW-11D | 27-Apr-05
MW-11D | 6 Jan09
MW-128 1-Apr-91
MW-128 | 27-Jan-52
MW-125 | 24-Aug-92
MW-128 19-Jan-g3
MW-125 | 17-Jun-93
MW-125 11-Movw-93
MW-125 | 27-Jun-94
MW-128 | 16-Feb-95
MW-128 28-Jul-95
MW-128 | 22-Mar-96
MW-125 17-Jun-96
MW-128 | 25-Sep-98
Mw-128 | 24-Apr-97
MW-125 17-4un-97
MW-128 | 27-Aug-97
MW-128 5-Nov-§7
MW-125 | 27-Feb-38
MW-125 to-Jun-98
MW-125 8-Oct-88
MW-128 [ 31-Mar-89
MW-12S 9-Jun-99
MW-125 | 2-Sep-08
MW-125 28-Oct-99
MW-125 | 23-Feb-00
MW-128 | 24-May-00
MW-125 15-Aug-00
MW-128 | $-Nov-00
MA-128 1-Oct-01
MW-125 | 14-Mar-02
MW-125 &-Jun-02
MW-128 30-Aug-02
MW-128 | &Dec02
MW-125 &-May-04
MA-125 | 21-Apr05
MW-125 | 29-Dec-08
MW-125 5-Jan-08
MW-128 8-Jan-09
MA-12D T-Apr-91

0.674 | <0.005
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GCGIER - Class | Groundwater
GCGIER - Class Il Groundwater

TABLE &

Groundwater Elevation and Analytical Resuifs - BTEX and MTBE

Shivam Energy, Inc.
388 West Liberty Street
Wauconda, Lake County, llincis 60084

0.005 1

10

8.07

Mw-12D | 27-Jan-92
MW.12D | 24-Aug-92
MW-12D | 18-Jan-83
Mw-12D 17-Jun-93
MW-12D | 11-Now-93
MW-120 27-Jun-94
MW-12D 16-Feb-95
MW-12D 28-Jul-95
MW-120 | 22-Mar-96
MW-120 17-Jun-98
MW-120 | 25-Sep-96
MW-12D 24-Apr-97
MW-12D | 17-Jun-97
MW-12D | 27-Aug-97
MW-12D 5-Nov-97
MW-120 | 27-Feb-98
MW-12D 10-Jun-98
MWL12D 8-Oct-98
MW-12D 31-Mar-98
MW-12D §-Jun-g9
MW-12D 2-Sep-98
MW-120 | 286-Oct-89
MW-12D 23-Feb-00
MW-120 | 24-May-00
MW-12D §{ 15-Aug-C0
MW-12D S-Nov-00
Mw-12D | +1-Cet-01
MW-120 | {4-Mar-02
MW-12D &-Jun-02
MW-12D | 3C-Aug-02
MW-12D | 6-Dec-0z
Mw-12D 6-May-04
MW-12D | 21-Apr-G5
MW-12D 5-Jan-09
MW-i20 | 8-Jan-08
MW-13 1-Apr-91 o
MW.A13 27-Jan-92
MWW-13 19-Feb-92
MW-13 24-Aug-92
MW-13 18-Jan-93 §
MW-13 17-Jun-93
MW-13 11-Mov-93
MiA-13 27-Jun-94
MW-13 16-Feb-95
MW-13 28-Jul-95
MW-13 22-Mar-96
MW-13 17-Jun-86
MW-13 25-Sep-96
MW-13 24-Apr-97
MW-13 17-Jun-87
MW-13 27-Aug-97
MW-13 5-Nov-37
MW-13 | 27-Feb-98
MW-13 10-Jun-98
MAA13 8-Oct-88
MA-13 31-Mar-93
MV-A3 8-Jun-99
MW-13 2-Sep-99
MW-13 28-Oct-98
MW-13 | 23-Feb-00
MWS13 | 24-May-00
MW-13 15-Aug-00
MW-13 9-Nov-00
MW-13 1-0ct-01
MWW-13 14-Mar-02
M-13 &-Jun-02
MA-13 30-Aug-02
MW-13 6-Dec-02

0.025 2.5

10

0.07

<0.001
<0.003
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.00%
<0.005
<0.003
<Q.003
<0.003
<0.003
<0.003
<0.003
<0.002
<0.002
<0.003
<0003
<0,003
<0.003
<0.003
<0.003
<0.003
<0.003
<0.003
<0.003
<0.03

<0.003
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GCGIER - Class | Groundwater

TABLE 6

Groundwater Elevation and Analytical Results - BTEX and MTBE

Shivam Energy, inc.
3589 West Liberty Street
Wauconda, Lake County, lllinois 80084

0.005 1

GCGIER - Class ! Groundwalar
R

6-May-04

MA-13 271-Apr-05
MAL1S 22-Apr-05
MW-13 28-Dec-08
MW3 5-Jan-08
MW-13 &-Jan-08
MiAL14 27-Jan-92
MW-14 | 24-Aug-82
M4 19-Jan-83 ¢
MiA-14 17-Jun-83
Mi-14 11-Nov-93
MW-14 27-Jun-94
MA-14 16-Feb-85
Mwy-14 28-Jul-85
MwW-14 22-Mar-95
Mw-14 17-Jun-86
MW-14 25-Sep-96
MAL14 | 24-Apro7
MiA-14 17-dur-97
MW-14 27-Aug-87
MW-14 5-Nov-97
MW-14 27-Feb-98
MW-14 30-Jun-98
MW-14 8-Oct-98
Mw-14 31-Mar-99
MW-14 9-Jun-89
MW-14 2-Sep-99
MW-14 28-Ocl-92
MW-14 23-Feb-00
MA-14 24-May-00
MW-14 15-Aug-G0
MwW-14 8-Nev-00
MW-14 11-Cct-01
w14 14-Mar-02
MW.14 8-dun-02
MW-14 30-Aug-02
MW-14 6-Dec-02
Mw-14 6-May-04
MWw-14 21-Apr-05
MwW-14 22-Apr-05
Mw-14 5-Jan-09
MW-14 6-Jan-08
MW-15 27-Jan-92
MW-15 24-Aug-92
MW-15 49-Jan-93
MW-15 17-Jun-93
MW-15 11-Nov-83
MN-15 27-Jun-g4
MW-15 16-Feb-95
MW-15 28-Juk-95
MW-15 22-Mar-95
MWW-15 17-Jun-96
MW-15 | 25-Sep-96
MA-15 24-Apr-87
MW-15 17-Jun-87
MW-15 27-Aug-97
MW-15 5-Nov-§7
MW-15 27-Feb-08
MW-15 10-Jun-88
MW-15 8-Cct-98
MW-18 31-Mar-99
MW-15 8-Jun-99
MWW-15 2-Sep-99
MW-15 28-0ct-99
WA-15 23-Fab-00
MW-15 | 24-May-00
Mv-15 15-Aug-00
MW-15 g-Nov-00

0.025 2.5

10
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TABLE 6

Groundwater Elevation and Analytical Results - BTEX and MTBE

Shivam Energy, In¢.
399 West Liberty Street
Wauconda, Lake County, lllinois 60084

£E S z
GCGIER - Class | Groundwater 0.005 1 0.7 10 0.07
GCCIER - Class | Groundwater 0.025 2.5 1 10 0.07

3y i S

MW-15 11-0ct-01
MW-15 14-Mar-02
MALTS &-Jun-02

MW-18 | 30-Aug-02
MW-15 6-Dac-02

MW-15 8-May-04
MW-15 21-Apr-05
MW-15 22-Apr-08
BW-15 5-Jan-09

MW-15 &Jan-09

MW-1€ 27-Jan-92
MW-16 | 24-Aug-92
MW-16 18-Jan-g3
MW-16 17-Jun-93
WMW-16 11-Nov-23
MW-18 27-Jun-94
MW-18 16-Feb-95
MW-16 28-Jul-95
MW-16 | 22-Mar-98
MW-16 17-Jun-95
MWL18 | 25-Sep-98
MW-16 | 24-Apr-97
MW-16 7-Jun-97
MW-16 27-Aug-97
MW-16 5-Nov-97

MW-16 27-Feb-98
MW-18 10-Jun-98
MW-18 §-Oct-98

MW-18 31-Mar-9g
MW-16 8-Jun-99

MW-18 2-Sep-99

MWW-18 28-0ct-93
MW-16 23-Feb-00
MW-18 | 24-May-00
MW-18 15-Aug-00
MW-16 9-Nov-00

MWw-18 11-Oct-01
MW-18 14-Mar-02
MW-186 8-Jun-02

MW-18 30-Aug-02
MW-16 6-Dec-02

MW-16 &-May-04

MW-18 21-Apr-05
MW-16 22-Apr-05 5 5 <0.003
MW-16 5-Jan-09
MW-18 &-Jan-09 . <0003
MW-17 5-Nov-97 . X . <0.003
W17 27-Feb-98 R X . <Q.003
MW-17 10-Jun-98 K 1 . 5 «<0.003
MW7 8-Oct-58 . i . <0.003
MW-17 31-Mar-99 : X . <0.003
MW7 &-Jun-99 ) 3 . <0.003
MW-17 2-Sep-98 . | ; . <0.002
MWW-17 28-0ct-99 . R 5 <0.002
MW7 23-Feb-00 : X . <0.003
MW-17 24-May-00 . X . <0.002
MW-17 15-Aug-00 : . .. X <G.003
MW-17 9-Nov-00 = . % . <0.003
MW-17 11-0ct-01 . 3 A <0.003
MW-17 14-Mar-02 . X . <0.003
MW-17 8-Jun-02 E X . <0.003
<0.003

MW-17 | 30-Aug-02 3 . .
MW-17 §-Dec02 X .| <0.003
MW-17 | &-May-04
MW-17 21-Apr-05
MW-17 22-Apr-05
MW-17 | S-Jan-08 - 3
MW-17 B-Jan-09 S <(.003
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TABLE6

Groundwater Elevation and Analytical Results - BTEX and MTBE

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake County, Illincis 60084

0005 1
0.025 2.5 1 10 0,07

i
GCGIER - Class | Groundwaier
GCGIER - Class Il Graundwater

WMW-18 5-Nov-97
MW-18 27-Feb-98
MAN-18 18-jun-98
MW-18 8-Oct-98
Mw-18 | 31-Mar-98
MW-18 9-Jun-89
MW-18 2-8ep-99
MW-18 28-0ct-99
MW-18 | 23-Feb-00
MW-T8 | 24-May-00
MW-18 | 15-Aug-00
MW-13 9-Nov-00
Mw-18 11-0ct-01
MWW-18 14-Mar-02
MWW-18 B-Jun-02
MW-18 30-Aug-02
MW-18 8-Dec-02
MW-18 6-May-04
Mw-18 | 21-Apr05
Mw-18 22-Apr-05
MW-18 5-Jan-09
MW-18 6-Jan-09
MW-18 1$-Oct-01
MW-19 14-Mar-02
MW-19 &-Jun-02
MW-19 | 30-Aug-02
MW-19 6-Dec-02
MW-19 3-May-04
MW-19 | 21-Apr-05
Mn-18 22-Apr-05
MW-18 5-Jan-08
MW-19 B-Jan-09
BW-1 19-Jan-93
BW-1 17-Jun-93
g1 11-Jan-63
Bw-1 27-Jun-84
Bw-1 16-Feb-95
Bv-1 28-Jul-95
B\y-1 22-Mar-86
BW-1 27-Fab-88
BW-1 11-0ct-01
BwW-1 14-Mar-02
BW-1 €-Jun-02
BW-1 30-Aug-02
BW-1 §-Dec-02
BW-1 8-May-04
RW-1 (D4} | 21-Apr-08
RW-1(04) | 29-Dsc-08
RW-1{04) | 5-Jan-09
MP-1 21-Apr-05
Me-1 &-Jan-09
MP-2 21-Apr-05
MP-3 21-Apr-05
MP-3 29-Dec-08
MP-4 21-Apr-08
MW-21 21-Apr-05
MW-21 22-Apr-05
MwW-21 5-Jan-09
MW-21 &-Jan-09
MW-22 21-Apr-05
MW-22 22-Apr-05
MWw-22 6-Jan-08
MwW-23 21-Apr05
MiA-23 22-Apr-05
MW-23 5-Jan-09
MW.23 6-Jan-09
MW-24 21-Apr-05
MW-25 24-May-05

<0.001

<0.001
<0.001
Not able lo open,

<0.0025
0.0021
0.14
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GCGIER - Class | Groundwater
GCGIER - Class Il Groundwater

TABLE®

Groundwater Elevation and Analytical Results - BTEX and MTBE

Shivam Energy, Inc.
389 West Liberty Street
Wauconda, Lake County, lllinois 60084

0.005 1 0.7 “1o 0.07

21-Apr-05

MW-26 22-Apr05
MW-26 29-Dec-08
MW-26 31-Dec-08
MW-26 5-Jar-08
MW-28 6-Jan-09
MW-28 13-Mar-09
MW-26 1-Apr-08
MW-26 19-May-0%
MW-27 21-Apr-05
MW-27 29-Dec-08
MW-27 31-Dec-08
MwW-27 5-Jan-09
MAL27 g-Jan-08
Mw-27 | 27-Jan-08
Mw-27 | 30-Jan-09
Mw-27 28-Feb-09
MW-27 2-Mar-09
Mw-27 13-Mar-08
M-27 1-Apr-09
MW-27 | 19-May-09
Mw-28 | 21-Apr-05
MW-28 22-Apr-05
MW-28 5-Jan-08
Mw-28 6-Jan-09
RW-1 8-Jan-G9
RW-1 | 19-May-00 [
RW-2 1-Apr09 |
Rw-2 18-May-09
RW-3 18-May-09
BW-4 | 19-May-09 |
RW-5 13- May-08
RW-B 19-May-09
Mw-29 | 19-May-09
MW-20 19-May-99
MW-31 19-May-09
MW-32 19-May-08
Notes:

0.025 25 1 10 0.07

104.33
104.44
103.78

e ot

1) GCGIER = groundwater component of the groundwater ingestion exposure route; COGs = constituents of concern

2) mg/L = milligrams per Liter; TOC = fop-of-casing

3) <0.005 = concentration less than the laboratory reporting fmit
4) Boid = a concentration above the Tier 1 groundwater remediation ebjective(s) established in 35 Illincis Administrative Code Part 742
5) All groundwater samples were analyzed for and methyl tertiary buty! ether {MTBE) and/or benzene, toluene, ethylbenzane, and total xylenes {BTEX) using United States

Erwironmantal Protection Agency Method 8020 or 80218
) Shading = not available, not appiicable, or not present; Sheen = a sheen of free product was present on the groundwater; BDL= concentration below the laboratory detection

limit; FP = free product present

7} Groundwater elevations ara relative to a site spacific datum of 100 feet
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TABLE7

Soil Analytical Results - BTEX and MTEE

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake County, lllinois 60084

SCGIER - 0.03 12 13 150 0.32
|ISCGIER - Ciass || Groundwater 0.17 28 18 150 0.32

iinhalation - Residential 4.3 650 40C 320 8,800
Inhaiation - Construction Werker 2.2 42 58 5.6 140

Ingestion - Residential 12 18,000 7,800 16,000 730

ingestion - Construction Werker 2,300 410,000 20,000 41 000 2,000
Soil Saturation Limit 870 650 400 320 8,800

SB-1 21-Nov-90 4-5 20 <0.005 0.083 <0.005 0.085
88-2IMW-2 21-Nov-80 4-5 20 <(.005 0.11 0.29 1.8
21-Now-80

Eatov Ol
14-Jun-94

1 <0.002 <0.002

B-2

14-Jun-94

14-Jun-84

<0.002 <0.002

B-8

14-Jun-24

B-7

14-Jun-54

HA-1

27-Aug-97

500 <0.002
0.029 0.0168

SB-19/MW-17
S8-19/MW-17

27-Aug-97

31-Oct-97
31-0ct-97

20-22

<¢.01 <00

SB-20/MW-18
5B-20/MW-18

-

31-0ct-97
31-Oct-87

26-Juk00

CB-12 26-Jul-00 6-8
26-Jui-00
26-Jul-00
CB-16 26-Jul-00 6-8
cB-17 26-Jul-00 2-4
CB-18 26-Jul-00 5-8
CB-19 26-Juk0g 02
CB-20 26-Jut00 68
MW-19 17-Aug-01 22-24
B-1a 17-Aug-01 4-6
B-1b 17-Aug-01 16-18
B-1c 17-Aug-01 22-24
B-2a 16-Aug-01 8-10
B-2b 16-Aug-01 16-18
B-2c 16-Aug-0f 22-24
B-3a 16-Aug-01 8-10
B-3b 16-Aug-01 16-18
B-3c 16-Aug-01 22-24
B-4a 16-Aug-C1 8-10
B-4b 15-Aug-01 16-18
B-4c 18-Aug-01 20-22
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TABLE7

Soif Analytical Results - BTEX and MTBE

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake County, Ilinois 60084

'S-EC-HER - Class [ Groundwater .|
SCGIER - Class |l Groundwater 0.17 29 19 150 0,32
Inhatation - Residential 4.8 650 400 320 8,800
Inhalaticn - Construction Worker 2.2 42 58 5.6 140
Ingestion - Residential 12 18,000 7,800 16,000 780
|lingestion - Construction Worker 2,300 | 410,000 20,000 41,000 2,000
Soil Saturation Limit 370 650 400 320 8,800
B-5a 186-Aug-01 <0.628 <0.057 <0.057 <0.186
B-5b 16-Aug-01 10-12 0.55 <0.058 <0.058 <0.167
B-5¢ 16-Aug-01 22-24 <0028 <0.057 <0.057 <0.178
B-6a 16-Aug-01 2-4 <0.029 <0.05¢ <0.059 <0.167
B-6b 16-Aug-01 18-18 <0.03 <0.060 <0.060 <0.173
B-6¢ 18-Aug-01- 20-22 <003 <0.059 <0.058 <0017
RW-1 11-Apr-05 4 1.3 <0.024 <0.058 <0.059 <0.12 <(.059
MP-1 11-Apr-05 5-7 0.8 <0.025 | <D.082 <0.062 <0.12 <(.062
MP-2 11-Apr-05 5-6 0.7 <0.024 <0.06 <0.06 <0.12 <0.06
MP-3 11-Apr-05 &7 238 0.15 0,13 1.7 8,197 0.16
MP-4 11-Apr-0& 5-6 24.5 <(0.023 <0.059 <0.059 <0.12 <(0.059
SB-21/W-21 12-Apr-03 2-3 5.1 <0.027 | <0.067 <0.067 <0.2 <0.067
SB-22/MW-22 12-Aps-05 3 1.7 <0.025 | <0.063 <0.083 <0.19 <0.063
SB-24/MW-24 12-Apr-05 4-5 0.9 <0.024 <0.059 <{0.059 <0.18 <0.059
SB-25/MW-25 12-Apr-05 4 0.6 <0.023 <0.058 <0.058 <0.17 <0.058
SB-26/MW-26 12 5
SB-28 12-Apr-05 3-7 0.6 <0.02 <0.05 <0.05 <0.15 <0.05
58-29 12-Apr-05 7-8 1.2 <0.023 <0.058 <D.058 <017 <0058
SB-23/MW-23 15-Apr-05 4-5 1.3 <0.023 | <0.066 <0.056 <0.17 <0.056
SB-30/MW-28 15-Apr-05 45 0.9 <0.024 | «0.059 <0.059 <0.18 <0.18
SB-31 1-Jun-06 7-8 0.0 <0023 <0.057 <0.057 <0.11 =0.057
SB-41 2-Feb-09 45 901 0.289 0619 0.0731 0.731 <0.056
58-41 2-Feh-09 5-8 >0,999 1.4 29.3 133 701 <0.673
5B-42 2-Feb-09 2-3 0.0 <0.0236 ; <D.059 <0.059 <0.177 <0.059
SB-42 2-Feb-09 6-8 6529 00616 0.378 0.181 0.722 <0.0537
5B-43 2-Feb-09 4-5 33.7 <0.0232 | <0.058 <0.058 <0.174 <0.058
SB-43 2-Feb-02 6-8 70.8 0,192 0.0798 1.24 -] 0.219
SB-44 2-Feh-09 2-4 38.1 <0.0229 | <0.0572 <0.0572 <0171 <0.0572
58-44 2-Feb-09 58 9,914 104 1,000 294 1,530 20.1
38-45 2-Feb-09 4-5 78 <0.0233 { <0.058% <0.0581 <0.174 <0.0581
SB-45 2-Feb-09 57 16.0 <0.0234 | <0,0585 <0,0585 <0.176 <(.0585
5B-486 2-Feb-09 1.5-2 11.4 <0.0237 | <0.0583 <0.0593 <0.178 <0.0593
$B-48 2-Feb-09 6-8 314 <0.023 | <0.0876 0.245 0461 0.116
SB-47 2-Feb-09 2.4 0.6 <0.0227 | <0.0367 <0.0587 <0,17 <0.0567
SB-47 2-Feb-08 §-8 5.8 0.0362 <0.058 <(.058 <0.174 0.108
S8-48 2-Feb-08 2-4 c0 «0.028 ; <0.07D01 <0.0701 <0.21 <0.0701
5B-48 2-Feb-09 6-8 >8,999 0112 0.94 0.557 3.51 <0.0577
5B-49 2-Feb-08 3-4 83.7 0.799 248 0.175 2.57 <0.0573
58-49 2-Feb-09 4-8 7,108 12.7 143 46.8 246 2.92
SB-50 2-Feb-09 5-8 8.5 <(0.0268 | <0.0669 <(.0669 <0.201 <(.0669

Nofes:

1) SCGIER = soit companent of the groundwaier ingestion exposure reute; PID = photoionization delector; COCs = constituents of concern
2) moikg = miligrams per kilogram; ppm = parts per million; bis = below land surface

3) <0.065 = concentration less than the laboratory reporting fimit
4) Bold = a concentration above the Tier 1 soil remediation objective(s} established in 35 lllinois Adminisirative Code Part 742

53 All soil samples were analyzed for methyl tertiary buty! ether (MTBE) and/or benzene, toluene, ethylbenzene, and total xylenes (BTEX) using Uniled States

Emvironmental Protection Agency Methed 8020 or 8021
8) Shading = not applicable or the soil sarple location has been resampled
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TABLE 10

Air Bag Analytical Results

Shivam Energy, Inc.
399 West Liberty Street
Wauconda, Lake County, lllinois 60084

Notes:
1) The air sample was analyzed for benzene, toluene, ethylbenzene, fotal xylenes, methyl tert-butyl ether (MTBE), and total patroleum

hydrocarbons (TPH) using United States Environmental Protection Agency (USEPA) Method TO-14 Source
2} The air was analyzed for methane using USEPA Meathod TO-3 Air
3) ppmv = parts per million by volume

Page 1 of 1




