Technical Memorandum

Date: July 15, 2010
To: Jason Smith, Tecumseh Products Company
cc: Lynn Dennison, Tecumseh Products Company

Douglas McClure, Colin, McKenney & Philbrick, PC
From: Graham Crockford/Stacy Metz, RMT
Project No.:  00-08070.06.001

Subject: Summary of Off-Site Soil Gas Investigation Activities — March through April
2010
Former Tecumseh Products Company Site, Tecumseh, Michigan

Introduction

In March 2010, a Preliminary Off-Site Soil Gas Sampling Workplan was submitted to the
USEPA for review. This Technical Memorandum provides a summary of off-site soil gas
investigation activities conducted between April 2010 and May 2010 in the vicinity of the former
Tecumseh Products Company (TPC) manufacturing site located at 100 East Patterson, Lenawee
County, Michigan. This summary includes a description of off-site field activities related to the
off-site volatilization to indoor air migration pathway; a summary of off-site soil gas sampling
data, an evaluation of the data in the context of the investigation objectives, and proposed
future activities.

Background

In 2008, a Phase I Environmental Site Assessment (ESA) was conducted by Atwell-Hicks, LLC
as part of the sale of the approximately 750,000 square foot manufacturing facility and
associated 53-acre property to Consolidated Biscuit Company (CBC). The Phase I ESA Report
recommended that a Phase II Subsurface Investigation be conducted to address the identified
recognized environmental conditions (RECs). A Phase II ESA was performed by ATC
Environmental Consultants (ATC) on behalf of CBC between December 2008 and January 2009.
A copy of the Draft Limited Phase II ESA Report was provided to TPC in February 2009. The
Phase II ESA Report was finalized on September 4, 2009.

TPC retained RMT, Inc. (RMT) to investigate soil and groundwater conditions at the site and
surrounding area. Between February and June 2010, TPC performed on-site and off-site
investigations to define the extent of the chlorinated volatile organic compounds (CVOCs) in
soil and groundwater. The results of these investigation activities can be found in the
September 2009, Current Conditions Report (CCR); the February 12, 2010 Technical
Memorandum titled “Status Update — Characterization of Volatile Organic Compounds in
Groundwater, Former Tecumseh Products Company Site, Tecumseh, Michigan;” and the July
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14, 2010 Technical Memorandum titled “Summary of Groundwater Investigation Activities —
March 2010 through June 2010, Former Tecumseh Products Company Site, Tecumseh,
Michigan.” Collectively these documents describe and summarize the physical setting of the
site, the historical operations, recent sampling data, potentially complete exposure pathways,
and voluntary remedial activities undertaken by TPC.

Off-site concentrations of CVOCs in groundwater exceed the proposed groundwater screening
levels (GWSLs). Therefore, inhalation of affected indoor air is a potentially relevant pathway,
and further evaluation is necessary to determine if this pathway is complete.

Summary of Applicable Criteria and Screening Levels

Off-site concentrations of volatile organic compounds (VOCs) in groundwater are below the
Michigan Department of Natural Resources and Environment’s (MDNRE's) Part 201
groundwater volatilization to indoor air inhalation (GVIAI) criteria. However, the United
States Environmental Protection Agency (USEPA) has indicated that the USEPA draft 2002
vapor intrusion guidance document may be applicable, and MDNRE has recently published a
series of documents related to the proposed redesign of Part 201, including the replacement of
the GVIAI criteria with groundwater vapor intrusion screening levels (GWviSLs). RMT has
conducted a review of the 2009 MDNRE and the 2002 USEPA guidance documents related to
the vapor intrusion migration pathway. This review determined that the proposed MDNRE
GWwiSLs are calculated in a manner consistent with the 2002 USEPA guidance document, and
are much lower than the current MDNRE GVIAI criteria. Using the 2002 USEPA and the 2009
MDNRE guidance documents and the most recent peer reviewed chemical specific risk values
used and/or published by the USEPA, RMT calculated indoor air criteria (IAC), soil gas
screening levels (SGSLs) and GWSLs. These criteria were submitted as part of the March 2010
Preliminary Off-Site Soil Gas Sampling Workplan (Workplan) for USEPA review and approval.

USEPA has provided the following feedback regarding the proposed IAC, SGSLs, and GWSLs:

e On March 26, 2010, USEPA provided Comments on Preliminary Off-Site Soil Gas
Sampling Workplan — March 2010. These comments indicated that residential IAC had
been accepted and that soil gas and groundwater screening levels were still under
review, but appeared largely acceptable.

e On April 7, 2010, USEPA provided Comments Regarding On-Site and Off-Site Vapor
Intrusion Investigations and Interim Measures. These comments indicated that non-
residential IAC should be calculated using the USEPA recommended exposure
frequency (250 days per year) and exposure duration (25 years) rather than the MDNRE
recommended values. The IAC, sub-slab SGSL, and GWSL calculations have been
updated to reflect the recommended changes. The revised calculation sheets are
included in Attachment A.

e On May 6, 2010, during a conference call to discuss the preliminary results of the Off-
Site Soil Gas Investigation, USEPA indicated that the proposed GWSLs would be
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accepted. USEPA further indicated that the proposed deep soil gas attenuation factor of
0.002, recommended in the 2009 MDNRE guidance document was not acceptable. Based
on a March 2008 draft document titled “U.S. EPA Vapor Intrusion Database:

Preliminary Evaluation of Attenuation factors,” USEPA recommended the use of a deep
soil gas attenuation factor of 0.1 which is an order of magnitude more conservative than
the value recommended in the 2002 USEPA guidance document. Given the highly
variable nature of generic attenuation factors recommended in the various guidance
documents, TPC elected to calculate a site-specific attenuation factor using the USEPA
Johnson Ettinger Model Spreadsheet (v. 3.1). Using the default building parameters,
which are designed to be conservative, an attenuation factor of 0.003 was determined for
trichloroethene (TCE) assuming a sandy soil and a sample depth equivalent to the
foundation depth (200 centimeters). Site specific DEEP soil gas criteria were calculated
using an attenuation factor of 0.003. These site specific criteria are included in Table 1
and calculation sheets can be found in Attachment B.

Summary of Field Activities

RMT initiated the work described in the Workplan with minor modifications to accommodate
USEPA comments on March 31, 2010. The investigation activities, which were conducted
between March 2010 and May 2010, are described below:

Soil Gas Sample Point Installation

Off-site soil gas monitoring points were installed at 14 locations between March 31, 2010
and April 2, 2010 (Figure 1). As described in the Workplan, these 14 sampling locations
are located on the former TPC property or in the right-of-way and are distributed
throughout the area of affected shallow groundwater, specifically along the
downgradient perimeter of the site and in residential areas that may be affected by off-
site migration of VOCs. Residential properties within the extent of groundwater
affected by the off-site migration of groundwater are identified on Figure 1. This risk-
based approach to the off-site soil gas investigation design is consistent with the June
2008 MDNRE Remediation and Redevelopment Division, Operational Memorandum
No. 4, Attachment 4 — Soil Gas and Indoor Air (Op. Memo 4).

Each sampling point was constructed using a Geoprobe®. A 2.5-inch-diameter hole was
extended to a depth of 8 to 10 feet below grade. A stainless steel monitoring implant
(Geoprobe® Vapor Implant AT8617S) with a 6-inch screened interval was then inserted
into the pilot boring. The screened interval was set to a maximum depth of 8.0 to 8.5 feet
below ground surface. At eleven locations saturated conditions were encountered. At
these locations, the screened interval was set such that the bottom of the screen was

1 foot above the groundwater table. The screened interval was set to a minimum depth
of 5.0 to 5.5 feet below ground surface. The suspended monitoring point screen was
then backfilled using glass beads, and the remaining annulus was sealed with bentonite
chips. One-foot of concrete grout and a 4-inch flush mount cover were used to complete
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each monitoring point. A sufficient length of Teflon tubing (at least 1 foot) was left
above the concrete grout seal so that the sampling apparatus could be connected directly
to the sample point without a tubing extension. The monitoring points were allowed to
equilibrate over the weekend prior to sample collection. See Attachment C for soil
boring logs and monitoring point construction diagrams.

Sample Collection Methods

The sample collection method was consistent with the procedures outlined in Op. Memo
4. Sample collection methods are described in detail in the Workplan. Active soil gas
samples were collected over a period of 1-hour in 1-liter SUMMA® canisters fitted with a
dedicated flow controller. Approximately 3 volumes of vapor were purged from each
sample point prior to sample collection. An isopropanol tracer was used to verify
sample integrity. Following sample collection, RMT returned the SUMMAR® canisters to
the Pace Analytical Laboratory in Minneapolis, Minnesota for analysis. Samples were
analyzed by TO-15 for isopropanol (tracer) and the project specific list of VOCs:
1,1-dichloroethane, 1,2-dichloroethane, 1,1-dichloroethene, cis-1,2-dichloroethene,
trans-1,2-dichloroethene, tetrachloroethene (PCE), 1,1,1-trichloroethane, TCE, and vinyl
chloride.

April 2010 Soil Gas Sample Event

The first round of soil gas samples were collected on April 5, 2010. Samples were
collected in accordance with the methods described above at 12 of the 14 sample
locations. At two locations, SG-12 and SG-14, water in the sample point prevented
sample collection.

May 2010 Soil Gas Re-Sample Event

A soil gas re-sample event was conducted on May 20, 2010 in order to confirm sample
results from the April 2010 as discussed below. Samples were collected in accordance
with the methods described above at 5 sample locations, SG-01, SG-06, SG-07, SG-09,
and SG-13. At two locations, SG-12 and SG-14, water in the sample point prevented
sample collection.

Data Analysis
Soil gas data for samples collected on April 5, 2010 and May 20, 2010 can be found on Table 1.

During the April 2010 sample event, TCE was detected at only three locations and ranged in
concentration from 7.2 to 396 parts per billion by volume (ppbv). These concentrations were
well below the calculated residential SGSL (770 ppbv). Vinyl chloride was not detected in any
of the samples. As noted in the attached Table 1, water in the sample point prevented sample
collection at SG-12 and SG-14 and a high concentration of isopropanol at SG-09 invalidated the
April 2010 analytical data for the other analytes at this location.
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Although isopropanol is a liquid tracer, RMT was able to use the concentration of isopropanol
at SG-09 to develop a correlation between the concentration of isopropanol and the relative
percentage of ambient air. Based on this correlation, RMT estimated that an isopropanol
concentration of 10,000 ppbv is approximately equivalent to a sample that is 1-percent ambient
air by volume. MDNRE guidance (Op. Memo 4) specifies a maximum ambient air
concentration of 10-percent by volume. Based on this evaluation, levels of isopropanol were
slightly elevated (e.g. ambient air concentrations estimated between 1-perecent and 10-percent)
at two sample locations, SG-01 and SG-06.

In May 2010, RMT conducted a re-sample event. With the following objectives:
m  Make a second attempt to collect samples at SG-12 and SG-14;
m  Resample SG-09; and

m  Conduct confirmation sampling at SG-01 and SG-06.

Based on USEPA concerns regarding the presence of isopropanol in other samples,
confirmation sampling was also conducted at two additional sample locations SG-07 and SG-13.

During the May 2010 sample event, samples were collected at five locations; at two locations,
SG-12 and SG-14, water was again encountered, preventing sample collection. CVOCs were
detected at all five sample locations. TCE, which was detected at all five sample locations,
ranged in concentration from 6.1 to 3770 ppbv. Tetrachlorethene (PCE) was detected at three of
the five sample locations, and ranged in concentration from 9.5 to 256 ppbv. Detected
concentrations of TCE and PCE were above residential SGSLs at SG-01, and the detected
concentration of TCE was also above the non-residential SGSL at this location.

A relatively high concentration of isopropanol (335,000 ppbv) was detected at SG-01. The May
2010 concentrations from SG-01 are approximately 30-percent lower than and DUP-01
concentrations. This difference confirms, RMT’s estimate that 10,000 ppbv of isopropanol is
approximately equivalent to 1-percent ambient air. Concentrations of isopropanol were less
than 10,000 ppbv (1-percent ambient air) at all other sample locations.

Summary and Conclusions

This Technical Memorandum provides a summary of off-site soil gas investigation activities
conducted between March 2010 and May 2010 in the vicinity of the former TPC site, including
boring logs and laboratory data. Key findings and proposed future activities related to the off-
site migration of VOCs are listed below:

m  Inaccordance with USEPA comments dated April 7, 2010, the non-residential criteria were
recalculated using an exposure frequency of 250 days per year, and an exposure duration of
25 years. The revised criteria are included in Attachment A.

m  USEPA raised concerns about the soil gas attenuation factor used to determine generic
DEEP soil gas criteria. Therefore RMT calculated a site-specific deep soil gas attenuation
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factor using the Johnson Ettinger Model. The site specific soil gas attenuation factor is
0.003.

m  Soil gas results indicate that the calculated GWSLs are highly conservative for this site.
s RMT installed soil gas monitoring points at 14 locations.

m  The current sampling and analysis program includes quality control and quality assurance
protocols consistent with similar USEPA projects. At the request of USEPA, TPC is in the
process of developing a Quality Assurance Project Plan for USEPA review and approval.

m  With the exception of SG-01, soil gas concentrations are below site specific SGSLs. Sample
location SG-01 is located on the TPC property, directly downgradient of the southern
source area. The nearest property is non-residential, and sample location SG-03 is located
in front of the nearest residential property (Figure 1). TPC will continue to monitor to soil
gas concentration at SG-01.

m  Soil gas data from the May 2010 sample event is consistently higher than data from the
April 2010 sample event. These differences may reflect seasonality. Quarterly monitoring
will be conducted to evaluate natural seasonal variation in soil gas concentration.

m  The next sample event is tentatively scheduled for August 2010. A minimum of three
sample events will be conducted. SG-12 and SG-14 will remain in the sample program.
However since soil gas concentrations along the northeast perimeter of the site, where
groundwater concentrations are highest, are all well below SGSLs, soil gas concentrations
at SG-12 and SG-14 are expected to be very low or non-detect. Therefore if water in the
sample points continues to be a problem, continued attempts to collect soil gas samples in
this area are not believed to be necessary.
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Table 1

Summary of Chlorinated Volatile Organic Compounds in Off-Site Soil Gas

Tecumseh Products Company

Tecumseh, Michigan

June 2010
cis-1,2- trans-1,2- 4 i fl=
Analyte 1,1-Dichloroethane | 1,2-Dichloroethane | 1,1-Dichloroethene Dichloroethene Dichloroethene Tetrachloroethene Trichloroethane Trichloroethene Vinyl Chloride 2-Propanol
Site Specific Residential sgsL® 1,300 78 17,000 3,000 5,200 210 310,000 770 360 NC
Site Specific Non-Residential sGsLW 4,300 260 24,000 4,300 7,300 690 440,000 2,600 1,200 NC
Units ppbv ppbv ppbv ppbv ppbv ppbv ppbv ppbv ppbv ppbv
SG-01 (8-8.5) 4/5/2010(2) 5.7 <2.3 4.4 17 <4.4 <2.3 279 396 <2.3 18,100
5/20/2010 52.4 <4.4 21.6 184 <4.4 52.1 1,690 2,800 <4.4 335,000
SG-01 (DUP-01) 4/5/2010(2) <2.2 <2.2 <2.2 <2.2 <2.2 <2.2 <2.2 <2.2 <2.2 15,300
5/20/2010 63 <4.4 31.0 245 22.6 256 2,120 3,770 <4.4 849
SG-02 (5.5-6") 4/5/2010 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 19.6 <4.0 <4.0 27.4
SG-03 (5-5.5") 4/5/2010 <2.6 <2.6 <2.6 <2.6 <5.1 <2.6 <2.6 <2.6 <2.6 53.1
SG-04 (5-5.5") 4/5/2010 <2.6 <2.6 <2.6 <2.6 <4.9 <2.6 <2.6 <2.6 <2.5 52.1
SG-05 (7.5-8") 4/5/2010 <2.6 <2.6 <2.6 <2.6 <4.9 <2.6 28.7 26.6 <2.5 103
SG-06 (8-8.5) 4/5/2010 <2.6 <2.6 <2.6 <2.6 <4.9 <2.6 <2.6 7.2 <2.5 41,200
5/20/2010 <4.6 <4.6 <4.6 <4.6 <4.6 9.5 6.0 104 <4.6 1,570
SG-07 (8-8.5) 4/5/2010 <75.2 <75.2 <75.2 <75.2 <75.2 <75.2 <75.2 <75.2 <75.2 747
5/20/2010 <5.0 <5.0 <5.0 <5.0 <5.0 13.8 6.8 145 <5.0 170
SG-08 (6.5-7") 4/5/2010 <2.6 <2.6 <2.6 <2.6 <5.1 <2.6 <2.6 <2.6 <2.6 64.9
4/5/2010®) - - - - - - - - -
SG-09 (5.5-6") 1,580,000
5/20/2010 10.6 <4.4 <4.4 <4.4 <4.4 <4.4 123 176 <4.4 24.8
SG-10 (5-5.5") 4/5/2010 <80.6 <80.6 <80.6 <80.6 <80.6 <80.6 <80.6 <80.6 <80.6 <80.6
SG-11 (7.5-6") 4/5/2010 <2.8 <2.8 <2.8 <2.8 <5.4 <2.8 <2.8 <2.8 <2.8 128
N 4/5/2010 NS NS NS NS NS NS NS NS NS NS
SG-12 (5-5.5)
5/20/2020 NS NS NS NS NS NS NS NS NS NS
SG-13 (5.5-6) 4/5/2010 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 1,750
5/20/2010 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 <4.5 6.1 <4.5 9,130
() 4/5/2010 NS NS NS NS NS NS NS NS NS NS
SG-14 (6.5-7")
5/20/2010 NS NS NS NS NS NS NS NS NS NS

Notes:

1) Site Specific DEEP soil gas screening levels (SGSLs) were calculated used an attenuation factor (0.003). This attenuation factor was determined using the USEPA Johnson and Ettinger Model calculation spreadsheet, Version 3.1. The site specific model used the spreadsheet default parameters conservatively

assuming a sand substrate, a depth to foundation of 200 cm (basement), and a sample depth of 200 cm.

2) Elevated concentrations of 2-propanol (tracer) detected; DUP-01 results from 5/20/10 reflect true soil gas concentrations. Tracer concentration from SG-01 and analytical data from DUP-01 suggests that sample was diluted with approximately 30-percent ambient air.
3) Elevated concentrations of 2-propanol (tracer) detected. Analytical data for other analytes are presumed to be invalid (--).

4) Water in sample point prevented sample collection.

Bold font denotes concentrations detected above laboratory reporting limits.

ppbv - parts per billion by volume
NC - No Criteria
NS - No Sample

RMT, Inc. | Tecumseh Products Company
I\WPAAM\PJT\00-08070\06\001\T000807006-001.xIsx

| Denotes concentrations above the Calculated Site Specific SGSL.
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Attachment A
Revised Indoor Air Criteria, Soil Gas Screening Level and Groundwater Screening Level Calculations

L:\WPAAM\PJT\00-08070\06\001\ TM000807006-001.DOCX |



3754 Ranchero drive
Ann Arbor, MI 48108
(734) 971-7080

SHEET_1__OF__2

PROJECT / PROPOSAL NAME / LOCATION: Tecumseh Products Company, Tecumseh, Michigan

PROJECT / PROPOSAL NO.

SUBJECT: Longterm Indoor Air Criteria

8070.06

PREPARED BY: S. Metz

DATE: 2/16/10, rev.1-5/17/10 FINAL

CHECKED BY: K. Saucier, rev. 1 - D. VanAntwerp

DATE: 2/18/10, rev.1-5/17/10 REVISION  x

Longterm Indoor Air Criteria (IAC) Calculation for Carcinogens (Residential):

IAC = (TR*AT * AIR) / (IURF * EF * ED)

Target Risk (TR) = 1.00E-05
Average Time (AT) = 25,550 days (70 years * 365 days/year)
Adjusted Inhalation Rate (AIR) = 1 (1 = residential, 2 = non-residential)
Inhalation Unit Risk Factor (URF) = Chemical Specific (ug/m®y?
Exposure Frequency (EF) = 350 days/year (350 = residential, 250 = non-residential)
Exposure Duration (ED) = 30 years (30 = residential, 25 = non-residential)

Longterm Indoor Air Criteria (IAC) Calculation for Carcinogens (Non-Residential):

IAC = (TR*AT * AIR) / (IURF * EF * ED)

Target Risk (TR) = 1.00E-05
Average Time (AT) = 25,550 days (70 years * 365 days/year)
Adjusted Inhalation Rate (AIR) = 2 (1 = residential, 2 = non-residential)
Inhalation Unit Risk Factor (URF) = Chemical Specific (ug/m®*
Exposure Frequency (EF) = 250 days/year (350 = residential, 250 = non-residential)
Exposure Duration (ED) = 25 years (30 = residential, 25 = non-residential)

IAC = (HQ * AT * RfC) / (EF * ED)

Longterm Indoor Air Criteria (IAC) Calculation for Non-Carcinogens (Residential):

Hazard Quotient (HQ) = 1
Average Time (AT) = 10,950 days (30 years * 365 days/year)
Reference Concentration (RfC) = Chemical Specific  (ug/m®)
Exposure Frequency (EF) = 350 days/year (350 = residential, 250 = non-residential)
Exposure Duration (ED) = 30 years (30 = residential, 25 = non-residential)

IAC = (HQ * AT * RfC) / (EF * ED)

Longterm Indoor Air Criteria (IAC) Calculation for Non-Carcinogens (Non-Residential):

Hazard Quotient (HQ) = 1
Average Time (AT) = 9,125 days (25 years * 365 days/year)
Reference Concentration (RfC) = Chemical Specific (ug/m®)
Exposure Frequency (EF) = 250 days/year (350 = residential, 250 = non-residential)
Exposure Duration (ED) = 25 years (30 = residential, 25 = non-residential)
lof2
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3754 Ranchero drive
Ann Arbor, MI 48108

(734) 971-7080

SHEET_2_ OF_2

PROJECT / PROPOSAL NAME / LOCATION: Tecumseh Products Company, Tecumseh, Michigan

PROJECT / PROPOSAL NO.

SUBJECT: Longterm Indoor Air Criteria

8070.06

PREPARED BY: S. Metz

DATE: 2/16/10, rev.1-5/17/10

FINAL

CHECKED BY: K. Saucier, rev. 1 - D. VanAntwerp

DATE: 2/18/10, rev.1-5/17/10

REVISION  x

Chemical Specific Values

Conversion Reference
Factor Unit Risk Factor Concentration
Compound (ug/m?® to ppbv) (ug/m®* (ug/m?®) Data Source for URF and RfC Values ®
1,1-Dichloroethane 0.25 1.60E-06 500 RSLs (URF)/ JEM (RfC)
1,2-Dichloroethane 0.25 2.60E-05 2400 IRIS (URF) / RSLs (RfC)
1,1-Dichloroethene 0.25 200 IRIS
cis-1,2-Dichloroethene 0.25 35 JEM
trans-1,2-Dichloroethene 0.25 60 RSLs
Tetrachloroethene 0.15 5.90E-06 270 RSLs
1,1,1-Trichloroethane 0.18 5000 IRIS
Trichloroethene 0.19 2.00E-06 RSLs
Vinyl Chloride 0.39 8.80E-06 100 IRIS
2-Butanone (MEK) ND 5000 IRIS
Trichlorofluoromethane ND 700 RSLs

1) See oringinal calculation sheets included in the March 2010 Preliminary Off-Sits Soil Gas Sampling Workplan for a summary of availible toxicity data. IRIS =
USEPA Integrated Risk Information System, RSLs = USEPA Regional Screening Levels for Chemical Contaiminants at Superfund Sites, JEM = USEPA Johnson

and Ettinger Model Spreadsheet

\WPAAM\PJT\00-08070\06\001\Attachment A.xIsx

Calculated Longterm Residential Indoor Air Criteria
IAC for IAC for Non-
Carcinogens Carcinogens Critical IAC Critical IAC

Compound (ug/m?) (ug/m?) (ug/m?) (ppbv)
2-Butanone (MEK) NA 5214 5214 1735
1,1-Dichloroethane 15 521 15 3.8
1,2-Dichloroethane 0.94 2503 0.94 0.23
1,1-Dichloroethene NA 209 209 52
cis-1,2-Dichloroethene NA 37 37 9.1
trans-1,2-Dichloroethene NA 63 63 16
Tetrachloroethene 4.1 282 4.124 0.62
1,1,1-Trichloroethane NA 5214 5214 939
Trichloroethene 12 NA 12 2.3
Trichlorofluoromethane NA 730 730 128
Vinyl Chloride 2.8 104 2.8 1.1

Calculated Longterm Non-Residential Indoor Air Criteria
IAC for IAC for Non-
Carcinogens Carcinogens Critical IAC Critical IAC

Compound (ug/m?) (ug/m?) (ug/m?) (ppbv)
2-Butanone (MEK) NA 7300 7300 2430
1,1-Dichloroethane 51 730 51 13
1,2-Dichloroethane 3.1 3504 3.1 0.79
1,1-Dichloroethene NA 292 292 73
cis-1,2-Dichloroethene NA 51 51 13
trans-1,2-Dichloroethene NA 88 88 22
Tetrachloroethene 14 394 14 2.1
1,1,1-Trichloroethane NA 7300 7300 1314
Trichloroethene 41 NA 41 7.8
Trichlorofluoromethane NA 1022 1022 179
Vinyl Chloride 9.3 146 9.3 3.6

20f2

July 2010



3754 Ranchero drive
Ann Arbor, MI 48108
(734) 971-7080

SHEET_1__OF__1__

PROJECT / PROPOSAL NAME / LOCATION: Tecumseh Products Company, Tecumseh, Michigan
SUBJECT: Generic Soil Gas Screening Levels
PREPARED BY: S. Metz

CHECKED BY: C. Daining, rev. 1 - D. VanAntwerp

PROJECT / PROPOSAL NO.
8070.06

DATE: 2/22/10, rev.1-5/17/10
DATE: 3/12/10, rev.1-5/17/10

FINAL
REVISION  x

Generic Soil Gas Screening Level (SGSL) Calculation:

SGSL = IAC/ a
Indoor Air Criteria (IAC) =
Sub-Slab Attenuation Factor (o) =
DEEP Attenuation Factor (o) =

Chemical Specific
0.02
0.002

(ug/m?® or ppbv)
(Default values recommended by MDNRE are 0.02 for sub-slab or 0.002 for deep)

Calculated Generic Residential Sub-Slab Soil Gas Screening Levels

Residential Sub-Slab Soil

Residential Indoor Air

Residential Indoor Air

Gas Screening Level

Residential Sub-Slab Soil

Compound Criteria (uglms) Criteria (ppbv) (ug/m3) Gas Screening Level (ppbv)
1,1-Dichloroethane 15 3.8 760 190
1,2-Dichloroethane 0.94 0.23 47 12
1,1-Dichloroethene 209 52 10,429 2,607

cis-1,2-Dichloroethene 37 9.1 1,825 456
trans-1,2-Dichloroethene 63 16 3,129 782
Tetrachloroethene 4.1 0.62 206 31
1,1,1-Trichloroethane 5,214 939 260,714 46,929
Trichloroethene 12 2.3 608 116
Vinyl Chloride 2.8 1.1 138 54
Calculated Generic Non-Residential Sub-Slab Soil Gas Screening Levels

Non-Residential Sub-Slab | Non-Residential Sub-Slab

Non-Residential Indoor Air | Non-Residential Indoor Air| Soil Gas Screening Level | Soil Gas Screening Level

Compound Criteria (ug/m®) Criteria (ppbv) (ug/m?) (ppbv)
1,1-Dichloroethane 51 13 2,555 639
1,2-Dichloroethane 3.1 0.79 157 39
1,1-Dichloroethene 292 73 14,600 3,650

cis-1,2-Dichloroethene 51 13 2,555 639
trans-1,2-Dichloroethene 88 22 4,380 1,095
Tetrachloroethene 14 2.1 693 104
1,1,1-Trichloroethane 7300 1314 365,000 65,700
Trichloroethene 41 7.8 2,044 388
Vinyl Chloride 9.3 3.6 465 180
Calculated Generic Residential DEEP Soil Gas Screening Levels
Residential Indoor Air Residential Indoor Air Residential DEEP Soil Gas | Residential DEEP Soil Gas
Compound Criteria (ug/m®) Criteria (ppbv) Screening Level (ug/m?) Screening Level (ppbv)
1,1-Dichloroethane 15 3.8 7,604 1,901
1,2-Dichloroethane 0.94 0.23 468 117
1,1-Dichloroethene 209 52 104,286 26,071
cis-1,2-Dichloroethene 37 9.1 18,250 4,563
trans-1,2-Dichloroethene 63 16 31,286 7,821
Tetrachloroethene 4.1 0.62 2,062 309
1,1,1-Trichloroethane 5,214 939 2,607,143 469,286
Trichloroethene 12 2.3 6,083 1,156
Vinyl Chloride 2.8 1.1 1,383 539
Calculated Generic Non-Residential DEEP Soil Gas Screening Levels
Non-Residential DEEP Soil
Non-Residential Indoor Air | Non-Residential Indoor Air|  Gas Screening Level Non-Residential DEEP Soil
Compound Criteria (ug/m®) Criteria (ppbv) (ug/m®) Gas Screening Level (ppbv)
1,1-Dichloroethane 51 13 25,550 6,388
1,2-Dichloroethane 3.1 0.79 1,572 393
1,1-Dichloroethene 292 73 146,000 36,500
cis-1,2-Dichloroethene 51 13 25,550 6,388
trans-1,2-Dichloroethene 88 22 43,800 10,950
Tetrachloroethene 14 2.1 6,929 1,039
1,1,1-Trichloroethane 7300 1314 3,650,000 657,000
Trichloroethene 41 7.8 20,440 3,884
Vinyl Chloride 9.3 3.6 4,650 1,800

I\WPAAM\PJT\00-08070\06\001\Attachment A.xlsx
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3754 Ranchero drive
Ann Arbor, MI 48108
(734) 971-7080

SHEET_1___OF__1

PROJECT / PROPOSAL NAME / LOCATION: Tecumseh Products Company, Tecumseh, Michigan

PROJECT / PROPOSAL NO.

SUBJECT: Generic Groundwater Screening Level

8070.06

PREPARED BY: S. Metz DATE: 2/22/10,rev.1-5/17/10

FINAL

CHECKED BY: C. Daining, D. VanAntwerp DATE: 3/12/10,rev.1-5/17/10

REVISION  x

Generic Groundwater Screening Level (GWSL) Calculation:
GWSL = IAC/ d x HLC' x TAF x 1000 L/m®

Indoor Air Criteria (IAC) =
Groundwater Attenuation Factor (o)) =
Dimensionless Henry's Law Coefficient (HLC') =

Chemical Specific
0.001
Chemical Specific

(ug/m’)
(Default values recommended by MDNRE and USEPA)

Temperature Adjustment Factor (TAF) = 0.50 (accounts for reduced volatility at avg soil temperatures in Ml)
Calculated Generic Groundwater Screening Levels
Residential IAC Non-Residential Residential GWSL Non-Residential
Compound HLC' (ug/m3) IAC (ug/ma) (ug/L) GWSL (ug/L)

2-Butanone (MEK) 2.29E-03 5214 7300 4,553,961 6,375,546
1,1-Dichloroethane 2.30E-01 15 51 132 445
1,2-Dichloroethane 4.00E-02 0.9 3.1 47 157
1,1-Dichloroethene 1.07E+00 209 292 391 547
cis-1,2-Dichloroethene 1.67E-01 37 51 437 612
trans-1,2-Dichloroethene 3.84E-01 63 88 326 457
Tetrachloroethene 7.53E-01 4.1 14 11 37

1,1,1-Trichloroethane 7.03E-01 5214 7300 14,825 20,756
Trichloroethene 4.21E-01 12 41 58 194
Trichlorofuoromethane 3.97E+00 730 1022 368 515
Vinyl Chloride 1.10E+00 2.8 9.3 5.0 17
lofl
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Attachment B
Site Specific Johnson Ettinger Model Calculations
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3754 Ranchero drive
Ann Arbor, MI 48108
(734) 971-7080

SHEET_1__OF__1__

PROJECT / PROPOSAL NAME / LOCATION: Tecumseh Products Company, Tecumseh, Michigan

PROJECT / PROPOSAL NO.

SUBJECT: Site Specific Soil Gas Screening Level

8070.06

PREPARED BY: S. Metz

DATE: 7/9/10

FINAL X

CHECKED BY: D. VanAntwerp

DATE: 7/13/10

REVISION

Site Specific DEEP Soil Gas Screening Level (SGC) Calculation:

SGSL =

Indoor Air Criteria (IAC) =
JEM DEEP Attenuation Factor (o) =

IAC/ o

Chemical Specific
0.003

(ug/m?® or ppbv)

Calculated using Johnson Ettinger Model Spreadsheet (v. 3.1) - Attached

Calculated Site Specific Residential DEEP Soil Gas Screening Levels

Residential Indoor Air

Residential Indoor Air

Residential DEEP Soil Gas

Residential DEEP Soil Gas

Compound Criteria (ug/m®) Criteria (ppbv) Screening Level (ug/m®) Screening Level (ppbv)
1,1-Dichloroethane 15 3.8 5,069 1,267
1,2-Dichloroethane 0.94 0.23 312 78
1,1-Dichloroethene 209 52 69,524 17,381

cis-1,2-Dichloroethene 37 9.1 12,167 3,042
trans-1,2-Dichloroethene 63 16 20,857 5,214
Tetrachloroethene 4.1 0.62 1,375 206
1,1,1-Trichloroethane 5,214 939 1,738,095 312,857
Trichloroethene 12 2.3 4,056 771
Vinyl Chloride 2.8 1.1 922 359
Calculated Site Specific Non-Residential DEEP Soil Gas Screening Levels
Non-Residential DEEP Soil
Non-Residential Indoor Air | Non-Residential Indoor Air|  Gas Screening Level Non-Residential DEEP Soil

Compound Criteria (ug/m®) Criteria (ppbv) (ug/m?) Gas Screening Level (ppbv)
1,1-Dichloroethane 51 13 17,033 4,258
1,2-Dichloroethane 3.1 0.79 1,048 262
1,1-Dichloroethene 292 73 97,333 24,333

cis-1,2-Dichloroethene 51 13 17,033 4,258
trans-1,2-Dichloroethene 88 22 29,200 7,300
Tetrachloroethene 14 2.1 4,619 693
1,1,1-Trichloroethane 7300 1314 2,433,333 438,000
Trichloroethene 41 7.8 13,627 2,589
Vinyl Chloride 9.3 3.6 3,100 1,200

I\WPAAM\PJT\00-08070\06\001\Attachment B.1.xIsx
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SG-SCREEN
Version 3.1; 02/04

Reset to

Defaults

MORE
4

MORE

END

Soil Gas Concentration Data

DATA ENTRY SHEET

ENTER ENTER ENTER
Soil Soil
Chemical gas OR gas
CAS No. conc., conc.,
(numbers only, Cqy Cqy
no dashes) (ug/m®) (ppmv) Chemical
[ 79016 | | 8.00E-01 Trichloroethylene
ENTER ENTER ENTER ENTER ENTER
Depth
below grade Soil gas Vadose zone User-defined
to bottom sampling Average SCs vadose zone
of enclosed depth soil soil type soil vapor
space floor, below grade, temperature, (used to estimate OR permeability,
Le Lg Ts soil vapor ky
(15 or 200 cm) (cm) (°c) permeability) (cm?)
| 200 | 200 | 10 S |
ENTER ENTER ENTER ENTER ENTER
Vandose zone Vadose zone Vadose zone Vadose zone Average vapor
SCS soil dry soil total soil water-filled flow rate into bldg.
soil type bulk density, porosity, porosity, (Leave blank to calculate)
Lookup So P n' 0, Qsoi
Parameters (g/cm®) (unitless) (cm®cm?®) L/m
| s [ 166 | 0375 | o054 | L ]
ENTER ENTER ENTER ENTER
Averaging Averaging
time for time for Exposure Exposure
carcinogens, noncarcinogens, duration, frequency,
ATc ATne ED EF
(yrs) (yrs) (yrs) (dayslyr)
[ 70 [ 30 [ 30 [ 350 |
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Henry's
law constant

CHEMICAL PROPERTIES SHEET

Henry's Enthalpy of

law constant  vaporization at Normal Unit
Diffusivity  Diffusivity  at reference reference the normal boiling Critical risk Reference  Molecular
in air, in water, temperature, temperature, boiling point, point, temperature, factor, conc., weight,
D, Dy H Tr AH, Ts Te URF RfC MW
(cm?/s) (cm?s)  (atm-m*/mol) (°C) (cal/mol) (°K) (°K) (ng/m®*  (mg/m? (g/mol)
[ 7.90E-02 | 9.10E-06 [ 1.03E-02 25 [ 7,505 [360.36 [ 544.20 [ 2.0E-06 | 0.0E+00 | 131.39 |
END
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INTERMEDIATE CALCULATIONS SHEET

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam Soil ventilation
separation, porosity, saturation, permeability, permeability, permeability, perimeter, gas rate,
I—T eav Sle ki krg kv Xcrack conc. Qbui\dinq
(cm) (cm®cm®  (ecm®cm?) (cm?) (cm?) (cm?) (cm) (ng/m®) (cm?s)
[ 1 [ 0321 | 0003 | 9.92E-08 | 0.998 [ 9.91E-08 | 4,000 | 452E+03 | 2.54E+04 |
Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone
space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,
Ag n Zerack AH, s Hrs H'rs Hrs DE“V Lq
(cm?) (unitless) (cm) (cal/mol) (atm-m*/mol) (unitless) (glcm-s) (cm?¥s) (cm)
[ 1.80E+06 | 2.22E-04 | 200 [ 8557 | 4.78E-03 [ 2.06E-01 | 1.75E-04 | 1.28E-02 ] 1 |
Exponent of Infinite
Average Crack equivalent source Infinite
Convection Source vapor effective foundation indoor source
path vapor Crack flow rate diffusion Area of Peclet attenuation bldg.
length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Csource T'crack Qsoi\ Dcrack Acrack exp(Pef) a Cbui\ding
(cm) (ng/m®) (cm) (cm?s) (cm?s) (cm?) (unitless) (unitless) (ng/m®)
[ 200 [ 4.52E+03 | 0.10 [ 6.84E+01 | 1.28E-02 [ 4.00E+02 [ 155E+58 | 2.69E-03, | 1.21E+01 |
Unit
risk Reference
factor, conc.,
URF RfC
(ng/m’)* (mg/m®)
Site specific
[ 2.0E-06 ] NA ] .
attenuation factor
END
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is 0.00269, round
up to 0.003



metzs
Highlight

metzs
Callout
Site specific attenuation factor is 0.00269, round up to 0.003


RESULTS SHEET

INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
risk from quotient
vapor from vapor
intrusion to intrusion to
indoor air, indoor air,
carcinogen noncarcinogen
(unitless) (unitless)
[ 10E-05 ] NA |

MESSAGE SUMMARY BELOW:
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation.

END

Attenuation Factor.xls 40f4



Attachment C
Soil Boring Logs and Monitoring Point Construction Forms
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WELL CONSTRUCTION LOG
WELL NO. SG-01
Page 1 of 1
Facility/Project Name: Date Drilling Started: Date Drilling Completed: | Project Number:
Tecumseh Products Company -Soil Gas Sample Point Installation 3/31/10 3/31/10 8070.06
Drilling Firm: Drilling Method: Surface Elev. (ft) TOC Elevation (ft) | Total Depth (ft bgs)| Borehole Dia. (in)
Terra Probe, Inc. Direct Push - - 8.5 2.5
Boring Location: Adjacent to MW-01s on TPC property Personnel Drilling Equipment:
Logged By - John Bacon
Driller - Ray Bashaw Geoprobe
Civil Town/City/or Village: | County: State: Water Level Observations:
While Drilling: Date/Time _3/31/10 00:00 Depth (ft bgs) _--_
Tecumseh Lenawee Mi After Drilling: Date/Time _3/31/10 00:00 Depth (ft bgs) M
SAMPLE
2|2k LITHOLOGIC o |3
N z L e} o
wlZ (3L DESCRIPTION = 8 f *COMMERTIS
o w 3 = [©] ko
w t = T = o
o o B = 1%} o =
321819 | & 9| & |
zZ< | © ) a ) o =
GRAVEL AND SAND FILL dry to damp.
1 —t
LIl 8o 2] i
HA | SANDY SILTY CLAY mostly clay, little to some sand, little to
some silt, damp.
3_
E 4 WELL GRADED SAND mostly fine to coarse sand, trace to few
= gravel, damp.
of [F _
gl B 5
S E |
HIE ]
O =
gl , E 1
s EAERE 6
= — .
s =
4 = 4
2 = i
o) =
g E 1
| E s
of B ]
ol 1= 7
e = 1
[¢] |
= = .
| = -
4 INE Same as above.
2| 312 100
HEdE |
3 4 End of boring at 8.5 feet below ground surface.
“;J _
9}
Z
&
@| Signature: Firm:  RMT Inc. 734-971-7080
5 ey '/A’f 3754 Ranchero Drive Ann Arbor, Ml 48108 Fax 734-971-9022

Checked By:

Brgé Ritchie




RIMT

WELL CONSTRUCTION DIAGRAM

PROJ. NAME:  TPC - Off-Site Soil Gas Investigation WELL ID: |SG-01
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