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ARCADIS . Evaluation Report

Colesville Landfill
Broome County, New York
NYSDEC Site 704010

1. Introduction

On behalf of the Broome County Division of Solid Waste Management, ARCADIS
conducted a soil vapor screening evaluation to assess the potentiai for indoor air vapor
infrusion at residences in the vicinity of the Colesvilie Landfill {Site). The Site is located
in Broome County, New York. This Soil Vapor Screening Evaluation Report {Report)
documents the work and findings of the scil vapor screening evaluation.

The soil vapor screening evaluation scope of work was presented in a final Soil Vapor
Screening Evaluation Work Plan {(Work Plan) that was submitted to the U.S.
Environmental Protection Agency (EFA), the New York State Department of
Environmental Conservation (NYSDEC), and the New York State Department of
Health (NYSDOH) on October 3, 2008 (ARCADIS, 2008). The EPA pre-approved the
final Work Plan in an e-mail dated September 9, 2008, which indicated that a final
Work Plan should be submitted that incorporated the agency comments on the August
16, 2006 Work Plan and ARCADIS’ response to comments. The work was performed
in accordance with the methods outlined in the final Work Plan.

1.1 Background

The scope of work presented in the final Work Plan was developed in response to
EPA’s recommendation in the EPA Second Five-Year Review Report for the Site dated
April 2005. The EPA suggested that sub-slab soil vapor samples be collected beneath
homes located hydraulically downgradient of the Site to evaluate the potential for vapor
intrusion. Based on follow up discussions with EFA, it was mutually agreed that soil
vapor samples would be collected from the interval immediately above the water table
to evaluate the potential for vapor intrusion. Consequently, the scope of work
presented in the final Work Pian was developed to evaluate volatile organic
compounds (VOCs) in soil vapor in the vicinity of the residences.

Consistent with Section 2.2.2 of the October 2006 NYSDOH Final Guidance for
Evaluating Soil Vapor Intrusion in the State of New York, sub-slab scil vapor samples
may only be necessary after soil vapor characterization and/or other environmental
sampling (e.g., soil and groundwater characterization) indicate they are warranted.
Therefore, consistent with the approved Work Plan, the soil vapor samples were
collected as an initial step to determine if VOCs are present in soil vapor on parcels
with existing structures.
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Based on a number of discussions and correspondences with the EPA, the NYSDEC,
and the NYSDOH between 2006 and 2008, the key aspects of the work scope were as
follows: ' '

« Soil borings were advanced in the vicinity of the residences and along
East Windsor Road.

+ It is believed that the North Stream intercepts VOC-impacted
groundwater. At the request of the EPA, one.-of the soil borings (SV-1)
was advanced on the west of the North Stream fo evaluate the
potential for vapor intrusion at the residences on this side of the
stream.

« Soil vapor samples were collected at the interval approximately one
foot above the water table.

¢ The soil vapor sample results were evaluated in accordance with the
Office of Solid Waste and Emergency Response (OSWER) document
entitled, “Draft Guidance for Evaluating the Vapor Intrusion to Indoor
Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion
Guidance)” (EPA, 2002).

¢ The soil vapor sample data was compared to Target Shallow Soil Gas
Concentrations and evaluated using attenuation factors.

2. Environmental Setting

The following subsections describe the soil type in the vicinity of the soil borings and
groundwater flow conditions.

2.1 Soil Type

The soil type in the vicinity of the soif borings is glacial tilt. The surficial till is generally
brown in color, consisting of sand and gravel, with some clay and silt. The density of
the material, as determined during remedial investigation drilling activities, is quite low
with blow counts generally less than 20 per six inches.

Sail from the two-foot interval above the soil vapor sample depth (e.g., 6 to 8 foot soil
core if the soil vapor sample was collected at 8 feet below land surface [ft bls] and the
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depth to water is 9 ft bis) was submitted to a laboratory for particle size analysis by
ASTM D422 Standard Test Method for Particle-Size Analysis of Soils (see Section 4.1
of this Report). '

22 Groundwater Fiow Conditions

The depth to water in the vicinity of the residences ranges from approximately 7 to 10 #t
bls. The groundwater flow direction in the project area (i.e., adjacent to the landfill
western perimeter) is toward the southwest from the western perimeter of the landfill.
The groundwater flow direction in areas further to the east of the project area is toward
the south/southwest (see Figure 1).

3. Soil Vapor Screening Evaluation

The scope of work described in Section 1 of this Report focused on determining if there
is a potential for the vapor intrusion pathway ta be complete in the vicinity of the
residences located hydraulicalty downgradient of the Site. To meet this objective, a
screening evaluation was conducted through the collection of soil vapor samples in the
vicinity of the residences and on the west side of the North Stream.

31 EPA Second Five-Year Review

During its Second Five-Year Review, EPA reviewed the potential for vapor intrusion
into downgradient residences using a conservative screening level analysis. This
analysis was conducted by using the worst-case assumption that concentrations in the
groundwater under the residences are the same as the maximum chemical
concentration that was detected in downgradient off-site monitoring wells.
Appropriately, only the off-site wells were used by the EPA in this screening level
evaluation because the on-site wells exhibit concentrations that are not representative
of groundwater quality beneath the residences downgradient of the Site.

EPA compared the maximum concentrations of VOCs measured between 2002 and
2004 in the downgradient off-site monitoring wells with risk-based screening criteria
provided in the “Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air
Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance)’ (EPA,
2002). This guidance provides chemical-specific groundwater concentrations
protective of indoor air quality based on a cancer risk ranging from one in one million to
one in ten thousand {1x10° to 1x10™) and/or a noncancer hazard quotient (HQ) of 1.0.
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The primary constituent of potential concern (COPC) detected downgradient of the Site
relative to the soil vapor intrusion pathway is trichloroethene (TCE). For TCE, EPA
compared the maximum groundwater concentration detected in a downgradient off-site
monitoring well (19 micrograms per liter [ug/] at well W-18) to the EPA Target
Groundwater Concentration (5.3 pg/L), which is based on a cancer risk of one in ten
thousand (10). The comparison showed that the measured concentration in well W-
18 exceeded the Target Groundwater Concentration. While monitoring well W-18 is
located on a property where there is currently an abandoned house and, therefore, no
current potential for exposure, these results did suggest that vapor intrusion could
potentially be a route of future exposure if a residential dwelling were to be constructed
there.

It is unlikely that groundwater VOC concentrations in well W-18 are representative of
the groundwater VOC concentrations near occupied residences. This is due to the fact
that the residences are located either sidegradient of the locations where the highest
VOC concentrations have been measured in groundwater, or are located on the other
side of the North Stream.

3.2 Sampling Approach and Methodology

To evaluate VOCs in soil vapor, six (6) soil borings (SV-1 through SV-6) were
advanced for the coliection of soil cores and seil vapor samples along East Windsor
Road and in the vicinity of well W-18. The approximate soil boring locations are shown
- on Figure 1. As outlined in the Work Plan, the soil boring locations were positioned to
meet the objectives of the screening evaluation. Specifically, the soil borings were
located to provide areal coverage and were situated along a transect that is generally
transverse to the direction of groundwater flow. Soil borings SV-2, SV-4, and SV-6
were advanced at least 10 feet away from the residential structures.

A soil vapor sample could not be collected at proposed soil boring SV-3 due to an
insufficient air flow rate (i.e., less than 20 milliliters per minute [mL/min]) that was
observed during purging. Soil vapor sampling was attempted in multiple soil borings at
the SV-3 location before concluding that a soil vapor sample could not be collected at
this location due to the soil permeability (see Section 4.1 of this Report for particle size
analysis results).

SV-2 was initially located along East Windsor Road. SV-2 was relocated
approximately 185 feet southwest of its original location due to an insufficient air flow
“rate (i.e., less than 20 mL/min) that was observed during purging at the initial location.
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This relocated sample collection point was approximately 18 feet northeast {i.e.,
upgradient and toward East Windsor Road) of well W-18. Soil vapor sampling was
attempted in muitiple soif borings at the initial SV-2 location before relocating.

A soil boring was advanced at each location to a depth of 8 to 12 ft bls for the collection
of continuous soil cores. The soil cores were used to characterize the soil lithology and
to determine the depth of the water table in the vicinity of each soil vapor sample
location. After the soil cores were collected, a separate boring was advanced
approximately five feet from the soil boring for the collection of the soil vapor sample.
The soil cores and soil vapor samples were collected using the methodologies outlined
in Sections 3.2.1 and 3.2.2 of the final Work Plan. '

Groundwater was encountered at approximately 9 to 10 ft bls and soil vapor samples
were collected at a depth of 8 to 9 ft bls in soil borings SV-1, SV-2, 8V-4, and SV-5
(see Table 1 for specific sample depths). Groundwater was encountered at
approximately 5 ft bls and the soil vapor sample was collected at a depth of 4 ft bls in
s0il boring SV-6.

" As outlined in the Work Plan, tracer gas (i.e., helium) testing was conducted at all of
the soil boring locations to check the seal established around the temparary soil vapor
sampling point. The tracer gas testing indicated that there was a sufficient seal
established arcund the temporary soil vapor sampling points and that there was no
ambient air infiliration.

A duplicate soil vapor sample was collected at the SV-2 lecation. The duplicate
sample was collected at the same time as the SV-2 sample uéing a stainless steel “T”
fitting, a second SUMMA® canister, and the methodologies outlined in the final Work
Plan. The replicated data were acceptable.

The particle size analyses were performed by TestAmerica Laboratories, Inc. using
ASTM D422 Standard Test Method for Particle-Size Analysis of Soils. The soil vapor
samples were collected in individually (100%) certified, pre-cleaned 6-liter SUMMA®
canisters provided by Air Toxics, Ltd. (ATL), a NYSDOH approved laboratory, located
in Folsom, Califernia. All samples were analyzed by ATL for the ATL TO-15 low-level
compeound list by EPA Method TO-15.
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4. Data Evaluation

The soil vapor sample analytical results were evaluated in accordance with the
OSWER document entitled, Draft Guidance for Evaluating the Vapor Intrusion to
_Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion
Guidance) (EPA, 2002). Consistent with EPA (2002), the soil vapor results were
evaluated in a step-wise manner. First, the soil vapor analytical results were compared
to target concentrations presented in Tables 2a and 2¢, which represent target soil
vapor concentrations based on cancer risks of 1x1 0™ and 1x10°, respectively, as a
means to bracket the potential risk associated with the solil gas results. This
information aided in determining all available options ranging from no further action to
additional sampling. Second, COPCs with soil vapor results greater than target
concentrations presented in Tables 2a and 2c were evaluated further using site-
specific attenuation factors selected from Tables 3a and 3c of the guidance. The site-
specific Target Shallow Soil Gas Concentrations in Tables 3a and 3c represent target .
soil vapor concenfrations based on cancer risks of 1x10” and 1x10* (see Table 1),
considering site-specific information on soil type and sample depth as presented in
Figure 3a. :

Table 1 provides the concentrations of VOCs in the soil vapor samples that were
collected from the temporary soil vapor points and compares those concentrations with
relevant generic and site-specific Target Shallow Soil Gas Concentrations. The soll
vapor samples analytical data are provided in Appendix A. Relevant information that
provides the rationale for selecting the representative site-specific attenuation factors is
provided in Appendix B. ' '

4.1 Particle Size Analysis Data

As discussed previously, soil from the two-foot interval above the soil vapor sample
depth (e.g., 6 to 8 foot soil core if the soil vapor sample was collected at 8 ft bls and the
depth to water is 9 ft bls) was submitted to a laboratory for particle size analysis by
ASTM D422 Standard Test Method for Particle-Size Analysis of Soils. The particle
size analyses laboratory data are provided in Appendix C.

The particle size analyses indicated that the predominant soil type was loamy sand

- (i.e., soil cores from soil borings SV-1, SV-2, 8V-4, and SV-5). The particle size
analyses indicated that the sail type for the soil cores collected from soil borings SV-3
and SV-6 were silt loam and loam, respectively. The silt loam at scil boring SV-3 is
consistent with the insufficient air flow rate that was observed during purging activities
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(i.e., low permeability soil). These soil types are consistent with a glacial depositional
environment. The soil types were determined using the laboratory particle size
analyses data and soil texture descriptions in the United States Department of
Agriculture Soil Survey Manual (USDA, 1993).

The soil particle size analyses data indicate that movement of soil vapor will be limited
due to the presence of lower permeability soil types. For example, at SV-3 and the
initial location of SV-2, a soil vapor sample could not be obtained due to the lack of
sufficient air flow.

4.2  Sofl Vapor Sample Data

As discussed previously, if the soil vapor sample concentration data exceeded the
relevant target concentrations provided in Tables 2a and 2c, the data were then
compared to site-specific Target Shallow Soil Gas Concentrations provided in Tables
3a and 3c of the EPA guidance (see Table 1}. A comparison of the soil vapor sample
concentration data to the site-specific Target Shallow Soil Gas Concentrations
indicates that 1,3-butadiene (SV-1, SV-4, and SV-5 soil vapor samples) and TCE (SV-
2 soil vapor sample) exceeded their respective site-specific Target Shaliow Soil Gas
Concentrations for the 1x107 risk level in a limited number of samples. No
constituents exceeded the site- -specific soil gas concentrations at the 1107 risk level.

The TCE exceedance at soil boring SV-2 is consistent with the fact that TCE is the
primary COPC detected downgradient of the Site relative to the soil vapor intrusion
pathway. As discussed previously, SV-2 was located approximately 18 feet from well
W-18, which historically had the highest detected TCE concentrations off-site. TCE
concentrations at SV-2 are below the site-specific target concentrations at the 1x1 o*
risk level. The site-specific values are most appropriate for use at the Site because
they take into consideration both soil type and depth of sampling.

1,3-butadiene is a chemical made from the processing of petroleum (ATSDR, 1295).
About 75% of the manufactured 1,3-butadiene is used to make synthetic rubber,
including tires on cars and trucks. 1,3-butadiene is also used to make plastics
including acrylics. Small amounts are found in gasoline. 1,3-butadiene was detected
at sail borings SV-1, SV-4, SV-5, and SV-6, which were located along East Windsor
Road, but was not detected at soil boring SV-2, which was located approximately 190
feet from East Windsor Read. The presence of 1,3-butadiene in the soil vapor
samples collected adjacent to East Windsor Road suggests that this compound is
related to vehicle use on the road (i.e., impacts from roadway runoff).
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Similar to 1,3-butadiene, aromatic hydrocarbons (e.g., benzene, toluene,
eethylbenzene, and xylene [BTEX]) were detected at low levels at soil vapor points SV-
1, SV-4, 8V-5, and SV-6. BTEX compounds were not detected at soil boring SV-2.

_ The presence of BTEX compounds in the soil vapor samples collected adjacent fo East
Windsor Road also suggests that these compounds are related to vehicle use on the
road.

Site-related chlorinated VOCs (CVQCs) (e.g., TCE, 1,1,1-trichloroethane [1,1,1-TCA],
1,1-dichloroethane [1,1-DCA], cis-1,2-dichloroethene [cis-1,2-DCE]) were not detected
in the soil vapor sample collected at soil boring SV-1. The absence of these CVOCs at
soil bering SV-1 supports the conceptual site model (CSM) that the North Stream
intercepts VOC-impacted groundwater. These CVOCs were detected in the soil vapor
sample collected at soil boring SV-2, which is located on the east side of the North
Stream.

Collectively, the data indicate that there is no current potential for exposure at
residences downgradient of the landfill. However, vapor intrusion could potentially be a
route of future exposure if a residential dwelling were to be constructed in the general
area of soil boring SV-2.

5. Conclusions

Based on the data that was collected during the soil vapor screening evaluation,
ARCADIS concludes the following:

« The particle size analyses indicate that the predominant solil type is
loamy sand. Lower permeability soil types (i.e., silt loam and loam)
are also present. These so0il types are consistent with a glacial
depositional environment and are expected to significantly limit the
potential movement of VOCs in soil vapor. '

« Groundwater was generally encountered at depths approximately 9 to
10 ft bls in the soil borings.

« Acomparison of the soil vapor sample concentration data to the site-
specific Target Shallow Soil Gas Concentrations indicates that 1,3-
butadiene (SV-1, SV-4, and SV-5 soil vapor samples) and TCE (SV-2
soil vapor sample) exceed their respective site-specific Target Shallow
Soil Gas Concentrations for the 1x10° risk level, but not at the1x10™
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risk level. These exceedances do not pose a current potential for
exposure at residences downgradient of the landfill.

e TCE was detected at concentrations above the 1x107 risk level only at
SV-2, which was near the off-site groundwater welt (W-18) that
exhibited the highest concentration of TCE in off-site groundwater.

s The presence of 1,3-butadiene in the soil vapor samples collected
adjacent to East Windsor Road and not near the groundwater plume
suggests that this compound is related to vehicle use on the road.

~ & BTEX compounds in the soil vapor samples collected adjacent to East
Windsor Road are also likely related to vehicle use on the road.

= The absence of Site-related CVOCs at soil boring 3V-1 supports the
CSM that the North Stream intercepts VOC-impacted groundwater.

e While monitoring well W-18 is located on a property where there is
currently an abandoned house and, therefore, no current potential for
exposure, the soil vapor sample data collected from soil boring SV-2
suggests that vapor intrusion could potentially be a route of future
exposure if a residential dwelling were to be constructed there.

" » The collective soil vapor sample data support the CSM that
groundwatier VOC concentrations in well W-18 are not representative
of the groundwater VOC concentrations near other residences (e.g.,
Scott and Smith residences). This is due to the fact that the
residences are located either sidegradient of the locations where the
highest VOC concentrations have been measured in groundwater, or
are located on the other side of the North Stream.
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Table 1. Concentrations of Volatile Organic Compounds in Soil Vapor Samples Collected from Temperary Soil Vaper Points, Soil Vapor Screening Evaluation, Colesville Landfill, Broome County, New York.

Page 10of3

Soil Vapor Target Soil Vapor Target Soil Vapor Soil Type ? Representative Target Target
Concentration Shallow Soil Gas Concentration Shallow Soil Gas Concentration Scenario-Specific Shallow Soil Gas Shallow Scil Gas
(ugim?) Concentration ' Exceeds Caoncentration ! Exceeds Attenuation Concentration * Congentration *
(ug/m™) Target (ug/m?) Target Factor > (ugim®) {ugim®)
Risk =1 x 107 Shallow Sail Gas Risk = 1 x 10 Shallow Seil Gas Risk = 1x 107 Risk =1 x 10°
Sample ID Concentration ' Concentration '
Compound * Risk=1x 10" Risk=1x10°
8V-1 (87
Freon 12 1.5 2,000 7 No 2.000 No Loamy Sand 2x10° NR NR
Chloromethane 0.86 900 No 24 No NR NR
1,3-Butadiens 8.7 Yes 0.087 Yes 8V-1 (6-8) 430 4.3
Bromomethane 28 50 No 50 No Gravel - 7.5% NR NR
Freon 11 1.3 7.000 Ne 7,000 No - Sand - 70% NR NR
Ethanal 3.6 NA - NA - Coarse Sand - 5.1% - -
Acetone 130 3.500 No 3,500 No Medium Sand - 10.9% NR' NR
Carbon Disuifide 9.8 7,000 No 7,000 No Fine Sand - 54.0% NR NR
Hexane 36 2,000 No 2,000 No Silt - 14.7% NR NR
2-Butanone (Methyl Ethyl Ketone) 25 10,000 No 10,000 No Clay - 7.7% NR NR
Chloroform 2.5 110 - No 1.1 Yes 5,300 53
Cyclohexane 10 NA - NA - - -
Benzene 26 310 No 31 Yes 16,000 160
Heptane 28 NA - NA - - —
Toluene 14 4,000 No 4,000 No NR NR
Ethyl Benzene .90 2,200 No 22 No NR NR
m,p-Xylene 1.7 70,000 No 70,000 No NR NR
o-Xylene 0.84 70,000 No 70,000 No NR NR
SV-=2 (8%
Freon 12 : 31 2,000 No 2,000 No Loamy Sand 2x10° NR NR
Chlorcethane 10 100,000 No 100,000 . No NR NR
Freon 11 76 7.000 No 7.000 No §V-2 (5-8) NR NR
Ethanol 10 - NA - NA - Gravel - 47.7% - -
Freon 113 74 300,000 No 300,000 No Sand - 39.1% NR NR
1,1-Dichloroethene 8.2 2,000 No 2,000 No Coarse Sand - 4.9% NR NR
Acetone 34 3,500 No 3,500 No Medium Sand - 17.1% NR NR
trans-1,2-Dichloroethene 3z 700 No 700 No Fine Sand - 17.1% NR NR
1,1-Dichloroethane 230 5,000 No 5,000 No Silt - 7.0% NR NR
2-Butanone (Methyl Ethyl Ketone) 12 16,000 No 10,000 No Clay - 6.1% NR NR
cis-1,2-Dichloroethene 130 350 No 350 No NR NR
Chloroform 17 110 No 1.1 Yes 5,300 53
1,1,1-Trichloroethane 710 22,000 No 22,000 No NR NR
Trichloroethene : 22 Yes ‘ 0.22 Yes 1,100 11

See footnotes on last page.
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Table 1. Concentrations of Volatile Organic Compounds in Soil Vapor Samples Collected from Temparary Soil Vapor Points, Soil Vapor Screening Evatuation, Colesville Landdfill, Broome County, New York.

Page 2 of 3

Soit Vapor Target Soil Vapor Target Soil Vapor Soil Type * Representative Target Target
Concentration Shallow Soil Gas Concentration Shallow Soil Gas Concentration Scenaric-Specific Shaflow Soil Gas Shallow Soil Gas
(ugim®) Congentration * Exceeds Concentration ' Exceeds Attenuation Congentration * Congcentration *
{ug/m¥) Target (ugim®) Target Factor ? (ug/m®) {ugim®)
Risk = 1 x 10 Shaltow Soil Gas Risk = 1x 10° Shallow Soit Gas Risk = 1 x 107 Risk = 1x 10
Sample ID Concentration ' Concenfration '
Compound ° Risk = 1 x 107 Risk=1x10°
SV-4(9)
Freon 12 1.8 2,000 No 2,000 No Loamy Sand 2x1¢” NR NR
Chloromethane 0.24 900 No 24 No NR NR
1,3-Butadiene 8.7 Yes 0.087 Yes SV-4 (7-9) 430 43
Freon 11 2.0 7,000 Na 7.000 No Gravel - 47.9% NR NR
Ethanol 5.4 NA - NA - Sand - 39.4% - -
Freon 113 6.9 300,000 No 300,000 No Coarse Sand - 14.5% NR NR
Acetone 35 3,500 No 3,500 No Medium Sand - 14.6% NR NR
Carbon Disulfide 3.4 7,000 No 7,000 No Fine Sand - 10.2% NR NR
Hexane 57 2,000 No 2,000 No Silt- 7.7% NR NR
1,1-Dichloroethane 2.3 5,000 No 5,000 No Clay - 51% NR NR
2-Butanone (Methyl Ethyl Ketone} 7.2 10,800 No 10,000 " No NR NR
Chloroform 3.0 110 No 1.1 Yes 5,300 53
1,1.1-Trichloroethane 15 22,000 No 22.000 No NR NR
Cyclohexane 18 NA - NA -- - -
Benzene 11 310 No 3.1 Yes 16,000 180
Heptane 34 NA -- NA - - -
Trichloroethene 2.3 22 No 0.22 Yes 1,100 11
Toluene 6.8 4,000 No 4,000 No NR NR
Ethyl Benzene 0.79 2,200 No 22 No NR NR
m,p-Xylene 1.3 70,000 No 70,000 No NR NR
o-Xylene 0.64 70,000 No 70,000 No NR NR
8V-5 (8.5}
Freon 12 26 2,000 No 2,000 No Loamy Sand 2x10° NR NR
1,3-Butadiene 8.7 No 0.087 - Yes 430 4.3
Bromomethane 0.64 50 No 50 No SV-5 (6.5-8.5) NR NR
Freon 11 1.6 7,000 No 7.000 No Gravel - 46.8% NR NR
Ethanol 2.0 NA -- NA - Sand - 40.2% - -
Freon 113 7.4 300,000 No 300,000 No Coarse Sand - 11.8% NR NR
Acefone 45 3,500 No 3,500 No “Medium Sand - 19.8% NR NR
Carbon Disulfide 2.8 7,000 No 7,000 No Fine Sand - 8.6% NR NR
Hexane 23 2,600 No 2,000 No Silt- 7.9% NR NR
1,1-Dichloroethane 25 5,000 Ne 5,000 No Clay - 5.2% NR NR
2-Butanone {Methyt Ethy! Ketone) 8.0 10,000 No 10,000 No NR NR
Chigroform 3.2 110 No 1.1 Yes 5,300 53
1,1,1-Trichloroethane 26 22,000 No 22,000 No NR NE
Cyclohexane 6.4 NA - NA - - -
Benzene 7.7 310 No 3.1 Yes 16,000 160
Heptane 16 NA - NA - - -
Trichloroethene 4.2 22 No 0.22 Yes 1,100 1
Toluene 6.9 4,000 No 4,000 No NR NR
Tetrachloroethene 1.4 810 No 8.1 No NR NR
m.p-Xylene 1.5 70,000 No 70,000 No NR NR

See footnotes on last page.
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Table 1. Concentrations of Volatile Organic Compounds in Soil Vapor Samples Collected from Temporary Soil Vapor Points, Soil Vapor Screening Evaluation, Colesville Landfill, Broome County, New York.

Page 30f 3

Soil Vapor Target Soil Vapor Target Soil Vapor Sail Type ? Representative Target Target
Concentration Shallow Soil Gas Conceniration Shallow Soil Gas Concentration Scenario-Specific Shaltow Soil Gas Shallow Soil Gas
(ug.’mg} Concentration ' Exceeds Concentration ' Exceeds Aftenuation Concentration * Concentration *
(ugim®) Target fugim®) Target Factor * {ug/m®) {ug/m®)
Risk = 1 x 107 Shallow Socil Gas Risk = 1 x 10°® Shaltow Soll Gas Risk =1 x 10 Risk = 1 x 1¢°
Sample ID Concentration ' Congcentrafion '
Compound ° Risk=1x107" Risk = 1x 10F
8V-6 {47 v
Freon 12 0.67J 2,000 No 2,000 Na Loam 1x107 NR NR
Chloromethane 0.85J 900 No 24 No NR NR
1,3-Butadiene 18J 8.7 No 0.087 Yes SV-6 (2-4) 870 8.7
Bromomethane 1.84J 50 No 50 No Gravel - 0.3% NR NR
Ethanol 34J NA -- NA - Sand - 49.0% -- -
Freon 113 1.34 300,000 No 300,000 No Coarse Sand - 0.5% NR NR
Acetone 120J 3,500 No 3,500 No Medium Sand - 1.7% NR NR
2-Propanol 1.74J NA - NA - Fine Sand - 46.8% -- -
Hexane 1.9J 2,000 No 2,000 No Silt - 32.4% NR NR
2-Butanone (Methyl Ethyt Ketone) 19 J 10,000 No 10,000 No Clay - 18.4% NR NR
Chloroform 1.0 110 No 1.1 No NR NR
1.1, 1-Trichforaethane 22 22,000 No 22,000 No NR NR
Benzene 1.9J 310 No 3.1 No NR NR
Heptane 1.04J NA -- NA - - -
Toluene 2.34 4,000 No 4,000 No NR NR
Ethyl Benzene 0.86J 2,200 No 22 No NR NR
m,p-Xylene 0.77J 70,000 No 70,000 MNo NR NR
Styrene 3.1J 10,060 No 10,000 Nc NR NR
4-Ethyltoluene 0.81J NA - NA - - -
1.2,4-Trimethylbenzene 0.95J 60 No 60 No NR NR

1 Generic Attenuation Factor = 0.1.

2 Soil types were determined using laboratory particle size analyses and soil texture descriptions in the United States Department of Agriculture Soil Survey Manual, October 1993.

3 The representative Scenario-Specific Aftenuation Factor was selected using Figure 3a from EPA OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Sails (Subsurface Vapor intrusion Guidance), November 2002.
4

5

Representative Scenario-Specific Attenuation Factor.

Only compounds detected above the laboratory reporting limit are presented.

ug/m Micrograms per cubic meter.

J Estimated value.

NA Not available.

NR Analysis not required based on comparison to Target Shallow Soil Gas Concentrations (Generic Attenuation Factor).

I:Soif Vapor Concentration Equals or Exceeds Target Shallow Soil Gas Concenfration, Risk = 1 x 10°° (Representative Scenario-Specific Aftenuation Factor).
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AN ENVIRONMENTAL ANALYTICAL LABORATORY
Client Sample ID: SV-5 (8.5
Lab ID#: 0811050-01A
MODIFIED EPA METHOD TQ-15 GC/MS FULL SCAN

~NotDetegled- -+ o

Page 1

File Name: g111415 Date of Collection: 10/30/08
Dil. Factor; 1.52 Date of Analysis: 11/14/08 07:32 PM
Rpt. Limit Amount Rpt. Limit Amount
Compound (pphbv) {pphv) {uG/m3) {(uG/m3)
Freon 12 .15 0.54 0.75 28
Freon 114 0.15 Not Detected 1.1 Not Detected
Chloromethane 0.5 Net Detected 0.31 Not Detecied
Vinyl Chloride 0.15 Not Detected 0.39 Not Detected
1,3-Butadiene 0.15 3.5 0.34 7.7
Bromomethane 0.15 0.16 0.59 0.64
-.Chloroethane. .. ... .. L0458 . . .NotDetected....... ... .040. ...
Freon 11 0.15 0.29 0.85 1.6
Ethanol 0.76 1.1 1.4 20
Freon 113 0.15 0.97 1.2 7.4
1,1-Dichloroethene 0.15 Not Detected 0.60 Not Detected
Acetone 0.76 19 1.8 45
2-Propanaol 0.76 Not Detected 1.9 Not Detected
Carbon Disulfide 0.76 0.90 2.4 2.8
Methylene Chloride 0.30 Not Detected LIS 1.0 Not Detected (AS
Methyl tert-butyl ether 0.15 Not Dstected 0.55 Not Detected
trans-1,2-Dichloroethene 0.15 Not Detected 0.60 Not Detected
Hexane 0.15 6.6 (.54 23
1,1-Dichloroethane 0.15 0.61 0.62 25
2-Butanone (Mefhyl Ethyl Ketone) 0.15 2.7 0.45 8.0
cis-1,2-Dichloroethene 0.15 Not Detected 0.60 Mot Detected
Tetrahydrofuran 0.76 Not Detected 2.2 Not Detected
Chioroform 0.15 0.65 0.74 3.2
1,1,1-Trichloroethane 0.15 48 0.83 26
Cyclohexane 0.15 1.9 0.52 6.4
Carbon Tetrachloride 0.15 Not Detected 0.96 Not Detected
Benzene 0.15 24 0.48 7.7
1,2-Dichloroethane 0.15 Not Detected 0.62 Not Detected
Heptane 0.15 39 0.62 16
Trichloroethene 0.15 0.78 0.82 4.2
1,2-Dichloropropane 0.15 Not Detected 0.70 Not Detected
1,4-Dioxane 0.15 Not Detected 0.55 Not Detected
Bromodichloromethane 0.15 Not Detected 1.0 Not Detected
cis-1,3-Dichloropropene 0.15 Not Detected 0.69 Not Detected
4-Methyl-2-pentanone 0.15 Not Detected 0.62 Not Detected
Toluene .15 1.8 0.57 6.9
trans-1,3-Dichioropropene 0.15 Not Detected 0.69 Not Detected
1,1,2-Trichloroethane 0.15 Not Detected 0.83 Not Detected
Tetrachloroethene 0.15 0.21 1.0 14
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AN ENVIRONMENTAL ANALYTICAL LABORATORY
Client Sample ID: SV-5 (8.5")
Lab ID#; 0811050-01A
MODIFIED EPA METHOD TQ-15 GC/MS FULL SCAN

File Name: gi111415 Date of Collection: 10/30/08
Dil. Factor: 1.52 Date of Analysis: 11/14/08 07:39 PM
Rpt. Limit Amount Rpt. Limit Amount
Compound {ppbv) {ppbv) {uG/m3}) {uG/m3)
2-Hexanone 0.76 . Not Detected 341 Not Detected
Dibromochloromethane 0.15 Not Detected 1.3 Not Detected
1,2-Dibromosthane {(EDB) 0.15 Not Detected 1.2 Not Detected
Chlorobenzene 0.15 Not Detected 0.70 Not Detected
Ethyl Benzene 0.15 Not Detected 0.66 Not Detected
m,p-Xylene 0.15 0.34 0.66 1.5
o-Xylene 0.15 Not Detected 0.66 Not Detected
Styrene 0.15 Not Detected 0.65 Not Detected
Bromoform 0.15 Not Detected 1.6 Not Detected
Cumene 0.15 Not Detected Q.75 Naot Detected
1,1,2,2-Tetrachloroethane .15 Not Detected 1.0 Not Detected
Propylbenzene 0.15 Not Detected 0.75 Mot Detected
4-Ethyltoluene 0.15 Not Detected 0.75 Mot Detected
1,3,5-Trimethylbenzene 0.15 Not Detected 0.75 Not Detected
1,2,4-Trimethylbenzene 0.15 Not Detected 0.75 Not Detected
1,3-Dichlorcbenzene 0.15 Not Detected 0.91 Mot Datected
1,4-Dichlorobenzene 0.15 Not Detected 0.91 Not Detected -
alpha-Chiorotoluene 0.15 Not Detected XS 0.78 Not Detected LA
1,2-Dichlorobenzene 0.15 Not Detected 0.1 Not Detected
1,2,4-Trichlorobenzene 0.76 Not Detected 5.6 Not Detected

Hexachlorobutadiene 0.76 Not Detected 8.1 Not Detected

Container Type: 6 Liter Summa Canister (100% Certified)

Method
Surrogates %Recovery Limits
1,2-Dichloroethane-d4 110 70-130
Toluene-d8 107 70-130
4-Bromofluorcbenzene 28 70-130
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AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: SV-6 (4")
. Lab ID#: 0811050-02A
MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

Page 1

File Name: gli11416 Date of Collection: 10/30/08
Dil. Factor: 1.34 Date of Analysis: 11/14/08 08:19 PM
Rpt. Limit Amount Rpt. Limit Amount

Compound {ppbv) (ppbv) (uG/m3) {uG/m3}
Freon 12 0.13 014 3T 0.66 067 I
Freon 114 0.13 Not Detected 0.24 Not Detected
Chloromethane 0.13 0.41 0.28 0.85

- Vinyl Chloride 0.13 Not Detected 0.34 Not Detected /
1,3-Butadiene 0.13 0.80 0.30 1.8
Bromomethane 0.13 0.48 0.52 1.8 '
Chloroethane 0.13 Not Detected 0.35 Not Detected
Freon 11 0.13 Not Detected 0.75 Not Detected
Ethanol 0.67 1.8 1.3 34
Freon 113 0.13 0.18 1.0 1.3
1,1-Dichloroethene 0.13 Not Detected 0.53 Not Detected
Acetone 0.67 49 1.6 120 l
2-Propanol 0.67 0.68 1.6 1.7
Carbon Disulfide 0.67 Not Detected & 21 Not Detected 17
Methylene Chloride 0.27 Not Detected LL'S 0.93 Not Detected th
Methyl tert-butyl ether 0.13 Not Detected o 0.48 Not Detected 2~
trans-1,2-Dichlioroethene 0.13 Not Detected r 0.53 Not Detected
Hexane 0.13 0.54 0.47 1.9
1,1-Dichloroethane 0.13 Not Detected 0.54 Not Detected
2-Butanone {Methyl Ethyl Ketong) 0.13 6.6 0.40 19
cis-1,2-Dichloroethene 0.13 Not Detected 0.53 Not Detected
Tetrahydrofuran 0.67 Not Detected 240 Not Detected
Chloraeform 0.13 0.21 0.65 1.0
1,1,1-Trichloroethane 0.13 .40 0.73 2.2
Cyclohexane 0.13 Not Detected 0.46 Not Detected
Carbon Tetrachloride 0.13 Not Detected 0.84 Not Detected
Benzene 0.13 0.59 0.43 1.9
1,2-Dichloroethane 0.13 Not Detected 0.54 Not Detected
Heptane 0.13 0.24 0.55 1.0
Trichloroethene .13 Not Detected 0.72 Not Detected
1,2-Dichloropropane 0.13 Not Detected 0.62 Not Detected
1,4-Dioxane 0.13 Not Detected 0.48 Not Detected
Bromodichloromethane 0.13 Not Detected 0.90 Not Detected
cis-1,3-Dichloropropene 0.13 Not Detected 0.61 Not Detected
4-Methyl-2-pentanone 0.13 Not Detected 0.55 Not Detected
Toluene 0.13 0.61 0.50 23
trans-1,3-Dichloropropene 0.13 Not Detected 0.61 Not Detected
1,1,2-Trichloroethane 0.13 Not Detected ‘J-’ 0.73 Not Detected \b
Tetrachloroethene 0.13 Not Detected T~ 0.91 Not Detected 5~
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AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Samtple ID: SV-6 (4")
Lab ID#: 0811050-02ZA

MODIFTED EPA METHOD TO-15 GC/MS FULL SCAN

File Name: g111416 Date of Collection: 10/30/08
Dil. Factor: 1.34 Date of Analysis: 11/14/08 08:19 PM
Rpt. Limit - “Amount Rpt. Limit Amount
Compound {ppbv) {ppbv) (uG/m3) (uG/m3)
2-Hexanone 0.67 Not Detected 3 27 Not Detected "J~
Dibromochloromethane 0.13 Not Detected 1.1 Not Detected |
1,2-Dibromoethane (EDB) 0.13 Not Detected 1.0 Not Detected
Chlorobenzene 0.13 Not Detected 0.62 Not Detected
Ethyt Benzene 0.13 0.20 0.58 0.86
m,p-Xylene 0.13 0.18 0.58 0.77
o-Xylene 0.13 Not Detected 0.58 Not Detected
Styrene 0.13 0.73 0.57 3.1
Bramaoform 0.13 Not Detected 1.4 Not Detected
Cumene 0.13 Not Detected 0.66 Not Detected
1,1,2,2-Tetrachloroethane 0.13 Not Detected (.92 Not Detected
Propylbenzene 0.13 Not Detected 0.66 Not Detected
4-Ethylicluene 0.13 0.16 0.66 0.81
1,3,5-Trimethylbenzene 0.13 Not Detected 0.66 Not Detected
1,2,4-Trimethylbenzene 0.13 0.19 0.66 0.95
1,3-Dichlorcbenzene 0.13 Not Detected \}- - 0.80 - Not Detected «
1,4-Dichlorcbenzena 0.13 Not Detected 1 0.80 Not Detected T
alpha-Chlorotoluene 0.13 Not Detected W3 0.69 Not Detected U3
1,2-Dichlorobenzene 0.13 Not Detected 3 0.80 Not Detected ¥
1,2,4-Trichlorcbenzene 0.67 Not Detected 5.0 Not Detected I~
Hexachlorobutadiene 0.67 Not Detected T 7.1 Not Detected J~
Container Type: 6 Liter Summa Canister (100% Certified)
Method
Surrogates %Recovery Limits
1,2-Dichloroethane-d4 114 70-130
Toluene-d8 106 70-130
4-Bromofluorobenzene 100 70-130
Page 2 003 8



AN ENVIRONMENTAL ANALYTICAL LABORATORY
Client Sample ID: Rep 103108
Lab ID#: 0811050-03A
MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

Date of Collection: 10/31/08

File Name: z111708
Dil. Factor: 6.20 Date of Analysis: 11/17/08 02:01 PM
Rot. Limit Amount Rpt. Limit Amount
Compound (ppbv) {ppbv) {uG/m3) {uG/m3)
Freon 12 0.62 6.4 3.1 32
Freon 114 0.62 Not Detected 43 Not Detected
Chloromsthane 0.62 Not Detected 1.3 Not Detected
Vinyl Chloride 0.62 Not Detected 1.6 Not Detected
1,3-Butadieng 0.62 0.72 1.4 1.6
Bromomethane 0.62 Not Detacted 2.4 Not Detected
Chloroethane 0.62 4.1 1.6 1
Freon 11 0.62 16 35 88
Ethanol 341 38 5.8 7.2
Freon 113 0.62 10 4.8 77
1,1-Dichioroethene 0.62 24 24 95
Acefone 341 : 12 74 29
2-Propanol 31 Not Detected 7.6 Not Detected
Carbon Disulfide 31 Not Detected 9.6 Not Detected
Methylene Chioride 1.2 Not Detected (L3~ 4.3 Not Detected ({
Methyl tert-butyl ether 0.62 Not Detected 2.2 Not Detected
trans-1,2-Dichloroethenes 0.62 Not Detected 2.4 Not Detected
Hexane 0.62: 0.77 2.2 27
1,1-Dichloroethane - 0.62 60 25 240
2-Butanone {Methyl Ethyl Ketone) 0.62 4.0 1.8 12
cis-1,2-Dichloroethene 0.62 36 24 140
Tetrahydrofuran 31 Not Detected 9.1 Not Detected
Chloroform 0.62 48 3.0 23
1,1,1-Trichloroethane 0.62 130 3.4 730
Cyclohexane 0.62 Not Detected 2.1 Not Detected
Carban Tetrachloride 0.62 42 X 39 2% J
Benzene 0.62 0.66 2.0 2.1
1,2-Dichloroethane 0.62 - Not Detected 25 Not Detected
Heptane 0.62 Not Detected 25 Not Detected
Trichloroethene 0.62 100 33 540
1,2-Dichloropropane 0.62 Not Detested 29 Not Detectad
1,4-Dioxane 0.62 Not Detected 2.2 Not Detected
Bromedichloromethane 0.62 Not Detected 4.2 Not Detected
cis-1,3-Dichloropropene 0.62 Mot Detected 28 Not Detected
4-Methyl-2-pentanane 0.62. Not Detected 2.5 Not Detected
Toluene . . 0.62 Not Detected 2.3 Not Detected
trans-1,3-Dichloropropene 0.62 Not Detected 28 Not Detected
1,1,2-Trichlorosthane 0.62 Not Detected 3.4 Not Detected
Tefrachloroethene 0.62 Mot Detected 4.2 Not Detected
0067



AN ENVIRONMENTAL ANALYTICAL LABORATORY
Client Sample ID: Rep 103108
Lab ID#: 0811050-03A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

Flle Name: z111708 Date of Collection: 10/31/08
DIl. Factor: 6.20. Date of Analysis: 11/17/08 02:01 PM

Rbpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) {ppbv) {(uG/m3) {uG/m3)
2-Hexanocne 31 Not Detected 13 Not Detected
Dibromochloromethane 0.62 Not Detected 5.3 Not Detected
1,2-Dibromoethane (EDB) 0.62 Not Detected 48 Not Detected
Chlorabenzene 0.62 Not Detected 2.8 Not Detected
Ethyl Benzene 0.62 Not Detected 27 Not Detected
m,p-Xylene 0.62 Not Detected 2.7 Not Detected
o-Xylene 0.62 Not Detected 27 Not Detected
Styrene 0.62 Not Detectad 26 Not Detected
Bromoform 0.62 Not Detected 6.4 Not Detected
Cumene 0.62 Naot Detected 3.0 Not Detected
1,1,2,2-Tetrachloroethane ‘062 Not Detected 4.2 Nat Detected
Propylbenzene 0.82 Not Detected 3.0 Not Detected
4-Ethyitoluene 0.62 Not Detectad 3.0 Not Detected
1,3,5-Trimethyibenzene 0.62 Not Detected 3.0 Not Detected
1,2,4-Trimethylbenzene 0.62 Not Detected 3.0 Not Detected
1,3-Dichlerobenzene 0.62 Not Detected 3.7 Not Detected
1,4-Dichlorobenzene 0.62 Mot Detected 37 Not Detected
alpha-Chlorotcluene 0.62 Not Detected L7 3.2 Not Detected
1,2-Dichlorobenzene 0.62 Not Detected ' 3.7 Nat Detected
1,2 4-Trichlorobenzene 3.1 Not Detected 23 Not Detected
Hexachlorobutadiene 341 Not Detected 33 Not Detected
Container Type: 6 Liter Summa Canister (100% Certified)

B Method

Surrogates %Recovery Limits
1,2-Dichloroethane-d4 116 70-130
Toluene-d8 99 70-130
4-Bromofluorobenzene 99 70-130

Page 2
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AN ENVIRONMENTAL ANALYTICAL LABORATORY
Client Sample ID: SV-4 (9}
Lab ID#: 0811050-04A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

File Name: z111707 Date of Collection: 10/31/08
Dil. Factor: 1.44 Date of Analysis: 11/17/08 01:11 PM
Rpt. Limit Amount Rpt. Limit Amount
Compound {(ppbv) {ppbv) {uG/m3) {uG/m3)
Freon 12 0.14 - 0.37 0.71 1.8
Freon 114 ~0.14 Not Detected 1.0 Not Detected
Chioromethane 0.14 0.48 0.30 0.94
Vinyl Chloride 0.14 Not Detected 0.37 Not Detected
1,3-Butadiene 0.14 42 0.32 9.2
Bromomethane C 0.14 ‘ Not Detected 0.56 - ‘Not Detected
Chloroethane © 014 Not Detected 0.38 Not Detected
Freon 11 o 0.14 '0.35 - 0.81 2.0
Ethanol == 0.72 2.9 1.4 . 54
Freon 113 0.14 - 0.91 1.1 6.9
1,1-Dichloroethene 0.14 Not Detected 0.57 Not Detected
Acetone 0.72 15 1.7 35
2-Propanol 0.72 Not Detected 1.8 Not Detected
Carbon Disulfide ' 0.72 1.1 2.2 34
Methylene Chloride 0.29 Not Detected [y 1.0 Not Detected {3
" Methyl tert-butyl ether 0.14 Not Detected 0.52 Not Detected
trans-1,2-Dichloroethene 0.14 ' Not Detected 0.57 Not Detected
Hexane 0.14 16 0.51 57
1,1-Dichloroethane 0.14 0.58 0.58 23
2-Butanone {Methy| Ethyl Ketone) 0.14 2.4 0.42 7.2
cis-1,2-Dichioroethene 0.14 Not Detected 0.57 Not Detected
Tetrahydrofuran 0.72 Not Detected 2.1 Not Detected
Chioroform 0.14 0.62 0.70 30
1,1,1-Trichloroethane 0.14 2.8 0.78 15
Cyclohexane ¢.14 5.2 0.50 18
Carbon Tetrachloride 0.14 Not Detected 0.91 Not Detected
Benzene 0.14 36 .46 11
1,2-Dichloroethane 0.14 Not Detected 0.58 Not Detected
Heptane 0.14 8.3 0.59 34
Trichforoethene 0.14 0.42 0.77 2.3
1,2-Dichloropropane 0.14 Not Detectad 0.65 Not Detected
1,4-Dioxane 0.14 Not Detected 0.52 Not Detected
Bromodichloromethane 0.14 Not Detected 0.96 Mot Detected
cis-1,3-Dichloropropene 0.14 Not Detected 0.65 Not Detected
4-Methyl-2-pentancne 0.14 Not Detected 0.59 - Not Detected
Toluene 0.14 1.8 0.54 6.8
trans-1,3-Dichloropropene 0.14 Not Detected 0.65 Not Detected
1,1,2-Trichloroethane 0.14 Not Detected 0.78 Nol Detected
Tetrachloroethene ' 0.14 Not Detected 0.98 Not Detected
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AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: SV-4 (9)
Lab ID#: 0811050-04A

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

File Name: z111707 Date of Collection: 10/31/08

Dil. Factor: 1.44 Date of Analysis: 11/17/08 01:11 PM

Rpt, Limit Amount Rpt. Limit Amount

Compound {ppbv) (ppbv) {uG/m3) {uG/m3)
2-Hexanone 0.72 Not Detected 2.9 Not Detected
Dibromochloromethane 0.14 Not Detected 1.2 Not Detected
1,2-Dibromoethane (EDB) 0.14 Not Detected 1.1 " Not Detected
Chlorobenzene -0.14 Not Detected - - - 0.66 Not Detected

Ethyl Benzene 0.14 0.18 0.62 079
m,p-Xylene 0.14 0.30 0.62 1.3
o-Xylene 0.14 0.15 0.62 0.64
Styrene 0.14 Not Detected 0.61 Not Detected
Bromoform 0.14 Not Detected 1.5 Not Detected
Cumene 0.14 Mot Detected 0.71 Not Detected
1,1,2,2-Tetrachloroethane 0.14 Not Detected 0.99 Not Detected
Propylbenzene 0.14 Not Detected 0.71 Mot Detected
4-Ethyltoluene 0.14 Not Detected 0.71 Not Detected
1,3,5-Trimethylbenzene 0.14 Not Detected 0.71 Not Detected
1,2,4-Trimethylbenzene 0.14 Not Detected 0.71 Not Detected
'1,3-Dichlorobenzene 0.14 Not Detected 0.86 Not Detected
1,4-Dichlorobenzene 0.14 Not Detected 0.86 Not Detected
alpha-Chlorotoluene 0.14 Not Detected LS 0.74 Not Detected
1,2-Dichlorobenzene 0.14 Mot Detected 0.86 Not Detected
1,2.4-Trichlorobenzene 0.72 Not Detected 53 Not Detected
Hexachlorobutadiene 0.72 Not Detected 1.7 Not Detected
Container Type: 6 Liter Summa Canister (100% Certified)

Method

Surrogates %Recovery Limits

1,2-Dichloroethane-d4 109 70-130

Tolugne-d8 99 70-130

4-Bromofluorobenzene 103 70-130
0094




AN ENVIRONMENTAL ANALYTICAL LABORATORY
' Client Sample ID: SV-2 (8"}
Lab ID#: 0811050-05A
MODIFIED EFA METHOD TO-15 GC/MS FULL SCAN

Flle Name: zi11709 ' Date of Collection: 10/31/08

Dil. Factor: 6.20 . Date of Analysls: 11/17/08 02:32 PM
Rot. Limit Amount Rpt. Limit Amount
Compound (ppbv) {ppbv) {uG/m3) {uG/m3})
Freon 12 0.62- 6.3 ‘ 31 )|
Freon 114 . 062 - . Not Detected : 43 Not Detected
Chloromethane C0.82 Not Detected 1.3 Not Detected
Vinyl Chioride . 0.62 Not Detected 1.6 : Not Detected
1,3-Butadiene . 0.62 Not Detected 14 Not Detected
Bromomethane 0.62 Not Detected 24 Not Detected
Chloresthana © 082 38 1.6 ' 10
Freon 11 0.62 ‘ 1.4 35 7.6
Ethanol : 3.1 5.5 58 10
Freon 113 ' 0.62 9.7 ‘ 4.8 74
1,1-Dichloreethene oo o o 0.2 21 24 8.2
Acetone - 3.1 14 74 34
2-Propanol 31 Not Detected 76 Not Detected
Carbaon Disulfide ©34a Not Detected 9.6 Not Detected
Methylene Chloride ) 1.2 Not Detected S 43 Not Detected L3
Methy! tert-butyl ether 062 . Not Detected 22 Not Detected
trans-1,2-Dichloroethene 0.62 0.82 ' 24 32
Hexane 0.62 Not Detected 2.2 Not Detected
1,1-Dichicroethane oo 082 _ 57 25 230
2-Butanone (Methyl Ethyl Ketone} 0.62 - 3.9 1.8 12
cis-1,2-Dichloroethene 0.62 34 24 130
Tetrahydrofuran .31 Not Detected 9.1 Not Detected
Chloroform 0.62 35 3.0 17
1,1,1-Trichloroethane 0.62 130 3.4 710
Cyclohexane 0.62 Not Detecled 2.1 Not Detected
Carbon Tetrachloride 0.62 Not Detected <3 39 Not Detected T
Benzene 0.62 Not Detected 2.0 Not Detected
1,2-Dichlorosthane o - 0.62 Not Detected 2.5 Not Detected
Heptane 0.62 Not Detected 25 Not Detected
Trichloroethene 0.62 100 3.3 850
1,2-Dichloropropane ©o0.82 Not Detected 29 Not Detected
1,4-Dioxane ) 0.62 Not Defected 2.2 Not Detected
Bromadichloromethane 0.62 Not Detected 4.2 Not Detected
cis-1,3-Dichloropropene 062 - Not Detected 2.8 ) Not Detected
4-Methyl-2-pentanone 0.62. Not Detected 2.5 Not Detected
Toluene - . .be2 NotDetected - -~ = 23 Not Detected
trans-1,3-Dichloropropene 0.62 Not Detected 28 ' Not Detected
1,1,2-Trichloroethane . 0.62 Not Detected 34 Not Detected
Tetrachlorosthene . D62 Not Detected 4.2 Not Detected
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AN ENVIRONMENTAL ANALYTICAL LABORATORY
Client Sample ID: SV-2 (8")
Lab ID#: 0811050-05A

MODIFIED EFA METHOD TO-15 GC/MS FULL SCAN

File Name: z111709 Date of Collection: 10/31/08
DIl. Factor: 6.20 . Date of Analysis: 11/17/08 02:32 PM
Rot. Limit Amount Rpt. Limit Amount

Compound {ppbv) {pphv) (uG/m3) {uG/m3)
2-Hexanone 31 Not Detected 13 Not Detected
Dibromochloromethane 0.62 Not Detected 53 Not Detected
1,2-Dibromocethane (EDB) 0.62 Not Detected 4.8 Not Detected
Chlorobenzene 0.62 Not Detected 28 Not Detected
Ethyl Benzene 0.62 Not Detecled 2.7 Not Detected
m,p-Xylene 0.62 Not Detected 27 Not Detected
o-Xylene 0.62 Not Detected 27 Not Detected
Styrene 0.62 Not Detected 26 Not Detecled
Bromoform 0.62 Not Detected 6.4 Not Detected
Cumene 0.62 Not Detected 3.0 Not Detected
1,1,2,2-Tetrachioroethane 1062 Not Detected 42 Not Detected
Propylbenzene 0.62 Not Detected 3.0 Not Detected
4-Ethyltoluene 0.62 Not Detected 3.0 Not Detfected
1,3,5-Trimethylbenzene 062 Not Detected 3.0 Not Detected
1,2,4-Trimethylbenzene 0.62 Not Detected 3.0 Not Detected
1,3-Dichlorocbenzene 0.62 Not Detected 3.7 Not Detected
1,4-Dichlorobenzene 0.62 Not Detected 37 Not Detected
alpha-Chlorotoluens . 0.62 Not Detected LT 3.2 Not Detected T
1,2-Dichlorobenzene " 0.62 Noft Detected 3.7 Not Detected
1,2 4-Trichlorobenzene 31 Not Detected 23 Not Detected
Hexachlorobutadiene 341 Not Detected 33 Not Detected
Container Type: € Liter Summa Canister (100% Certified)

: ’ Method
Surrogates %Recovery Limits
1,2-Dichloroethane-d4 114 70-130
Toluene-d8 98 70-130
4-Bromoflucrobenzene 98 70-130
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AN ENVIRONMENTAL ANALYTICAL LABORATORY
Client Sample ID: SV-1 (8")
Lab ID#: 0811050-06A
MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

File Name: g111419 Date of Collection: 10/31/08
Dil. Factor: 1.68 Date of Analysis: 11/14/08 10:36 PM
Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) {ppbv) (uG/m3} (uGim3)
Freon 12 0.17 0.30 0.83 1.5
Freon 114 017 Not Detected 1.2 Not Detected
- Chloromethane 0.17 : 0.42 0.36 0.86
Vinyl Chloride ‘ 0.17 . Not Detected 043 Not Detected
1,3-Butadiene ' ‘ 0.17 25 0.37 54
Bromomethane 0.17 0.72 0.65 28
Chloroethane 0.17 Not Detected 0.44 Not Dstected
Freon 11 0.17 0.24 0.94 ) 13
Ethanol 0.84 1.9 16 . 36
Freon 113 0.17 Not Detected 1.3 Not Detected
1,1-Dichloroethene 017 Not Detected 0.67 Mot Detected
Acetone .84 55 2.0 130
2-Propanol 0.84 Not Detected 241 Not Detected
Carbon Disulfide 0.84 3.2 2.6 9.8
Methylene Chloride 0.34 Not Detected \Lj 1.2 Not Detected |4 5~
Methyl tert-buty! ether ' 0147 ' Not Detected 0.60 Not Detected
trans-1,2-Dichloroethene 0.17 Not Detected 0.67 MNot Detected
Hexane 0.17 10 0.59 36
1,1-Dichioroethane 0.17 Not Detected 0.68 Mot Detected
2-Butanone (Methyl Ethyt Ketone) 0.17 8.6 0.50 25
cis-1,2-Dichloroethene 0.17 Not Detected 0.67 Not Detected
Tetrahydrofuran 0.84 Not Detected 25 Not Detected
Chloroform 0.17 0.51 0.82 25
1,1,1-Trichloroethane 0.17 Not Detected 0.92 Not Detected
Cyclohexane 0.17 3.0 0.58 10
Carbon Tetrachloride 0.17 Mot Detected 1.0 Not Detected
Benzene G117 8.2 0.54 26
1,2-Dichloroethane 0.17 Not Detected 0.68 Not Detected
Heptane 0.17 6.8 0.69 28
Trichloroethene 0.17 Not Detected 0.90 Not Detected
1,2-Dichloropropane 0.17 Not Detected 0.78 Not Detected
1,4-Dioxane 0.17 Not Detected 0.60 Not Detected
Bromodichloromethane 0.17 Not Detected 1.1 Not Detected
cis-1,3-Dichloropropene 06.17 Not Detected 0.76 Not Detected
4-Methyi-2-pentanone 0.17 Mot Detected 0.69 Not Detected
Toluene ¢.17 3.7 0.63 14
frans-1,3-Dichloropropene 017 Not Detected 6.76 Not Detected
1,1,2-Trichloroethane 0.17 Mot Detected 0.92 MNot Detected

Tetrachloroethene 0.17 Not Detected 1.1 Not Detected
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AN ENVIRONMENTAL ANALYTICAL LABORATORY

Client Sample ID: SV-1 (8"
Lab ID#: 0811050-06A.

MODIFIED EPA METHOD TO-15 GC/MS FULL SCAN

File Name: g111419 Date of Collection: 10/31/08
Dil. Factor: 1.68 Date of Analysis: 11/14/08 10:36 PM
Rpt. Limit Amount Rpt. Limit Amount
Compound {ppbv) {ppbv) {uGim3) (uG/m3)
2-Hexanone 0.84 Not Detected 3.4 Not Detected
Dibromochloromethane 017 Not Detected 1.4 Not Detected
1,2-Dibromoethane (EDB) 017 Not Detected 1.3 Not Detected
Chlorobenzene 0.17 Not Detected 0.77 Not Detected
_ Ethyl Benzene 0.17 0.21 0.73 - D80
m,p-Xylene 0.17 0.40 - 0.73 1.7
0-Xylene 0.17 - 0.19 0.73 0.84
Styrene 0.17 Not Detected 0.72 Not Detected
Bromoform 0.17 Not Detected 1.7, Not Detected
Cumene 0.17 Not Detected 0.82 Not Detected
1,1,2,2-Tetrachloroethane 0.17 Not Detected 1.2 Not Detected
Propylbenzene 017 Not Detected 0.82 Not Detected
4-Ethyltoluene 0.17 Not Detected 0.82 Not Detected
1,3,5-Trimethylbenzene 0.17 Not Detected 0.82 Mot Detected
1,2,4-Trimethylbenzene 0.17 Not Detected .32 Not Detected
1,3-Dichlorcbenzene 0.17 Not Detected 1.0 Not Detected
1,4-Dichiorobenzene 0.17- Not Detected 1.0 - Not Detected
alpha-Chlorotoluene 0.17 Not Detected UL 0.87 Not Detected (AO
1,2-Dichlorobenzene 0.17 Not Detected 1.0 Not Detected
1,2 4-Trichlorobenzene 0.84 Not Detected 8.2 Not Detected
Hexachlorobutadiene 0.84 Not Detected 9.0 Not Detected
Centainer Type: 6 Liter Surnma Canister (100% Certified)
Method
Surrogates %Recovery Limits
1,2-Dichloroethane-d4 119 70-130
Toluene-d8 108 73-130
4-Bromofluorobenzeng 102 70-130
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ARCADIS

Appendix B

Scenario-Specific Attenuation Factors
Rationale Information

Because we care
100% recycled paper produced by wind power energy




Rationale for Selecting Semi-Site Specific Attenuation Factor and Reference(s):

SV-1 - Loamy Sand
1) 7.5% Gravel
2) 70% Sand
3) 14.7 % Silt

4} 7.7 % Clay

14.7 % (Silt) + 1.5 x 7.7 % (Clay) = 26.25 %

14.7 % (Sik) + 2 x 7.7 % (Clay) = 30.1 %

LoamySand: 1) Between 70 and 91 % Sand

2) %ofSilt+15x%Clay>15%

3) %ofSilt+2x%Clay<30%

Reference: United States Department of Agriculture Soil Survey Manual {USDA, 1993)

GMPROJECT\BROOMBEWNY0949.021\Soll Vaper Screening Evaluation\Report\Appendix B.doc




Rationale for Selecting Semi-Site Specific Attenuation Factor and Reference(s}:

S$V-2 - Loamy Sand
1) 47.7 % Gravel
2) 39.1%Sand
3) 7%Silt

4) 6.1% (Clay)

7 % (Silt) + 1.5 x 6.1 % (Clay) = 16.15 %

7% (Silt) +2x6.1% (Clay)=19.2%
Loamy Sand: 1) Between 70 and 91 % Sand
2) %ofSilt+1.5x% Clay >15 %

3} %ofSilt+2x%Clay <30 %

Reference: United States Department of Agriculture Soil Survey Manual {USDA, 1993)

GAAPROJEGT\BROOMENY0849.021\S0il Vapor Screening Evaluation\Repori\Appendix B.doc



Rationale for Selecting Semi-Site Specific Attenuation Factor and Reference(s):

SV-4 — Loamy Sand
1) 47.9 % Gravel
2) 39.4%Sand
3) 7.7%Silt

4) 5.1% Clay

7.7 % (Silt) + 1.5 x 5.1 % (Clay} = 15.35 %

7.7 % (Silt) + 2 x 5.1 % (Clay) = 17.9 %

Loamy Sand: 1) Between 70 and 91 % Sand

2) %ofSilt+1.5x%Clay>15%

. 3} %ofSilt+2x%Clay<30%

Reference: United States Department of Agriculture Soil Survey Manual (USDA, 1993}

G\APROJECT\BROOMEMNY0949.021\Soll Vapor Screening Evaluation\Report\Appendix B.doc



Rationale for Selecting Semi-Site Specific Attenuation Factor and Reference(s}):

S$V-5 - Loamy Sand
1) 46.8 % Gravel
2) 40.2 % Sand
3) 7.9 % Siit

4) 5.2 % Clay

7.9 % (Silt) + 1.5 x 5.2 % (Clay) = 15.7 %

7.9% (Silt) + 2 x 5.2 % (Clay) = 18.3 %

LoamySand: 1) Between 70 and 91 % Sand

2} %ofSilt+ 1.5 x % Clay >15 %

3} %ofSilt+2x%Clay<30%

Reference: United States Department of Agriculture Soil Survey Manual (USDA, 1993)

GAPROJECT\BROOMENY0949.021\S0il Vapor Screening Evaluation\Report\Appendix B.doc -



Rationale for Selecting Semi-Site Specific Attenuation Factor and Reference(s):

SV-6—Loam
1) 0.3 % Gravel
2} 49.0 % Sand
2} 32.4%Silt

3) 18.4%Clay

Loam: 1) 71027 % Clay

2} 281050%Silt

3) 52 % orless Sand

Reference: United States Department of Agriculture Soil Survey Manual (USDA, 1993)

G:VAPROJECT\BROOMEWNY(0349,021\S0il Vapor Screening Evaluation\Repari\Appendix B.doc



Loamy Sand - 8V-1, 8Sv-2, 8V-4, and SV-5

Figure 3a- DRAFT

Vapor Attenuation Factors - Soil Vapor to Indoor Air Pathway
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Vapor Attenuation Factors - Ground Water to Indoor Air Pathway
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Loam - 8V-6

Figure 3a- DRAFT
Vapor Attenuation Factors - Soil Vapor to Indoor Air Pathway
Basement Foundations
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ARCADIS

Appendix C

Particle Size Analyses Laboratory
-Data

Because we care
100% recycled paper produced by wind power energy




Particle Size of Soils by ASTM D422

Client Code: STLCTS SDG: 22071081 Date Recelved: 11/5/2008
Sample ID: BV-5(6.5-8.5) ETR(s): . 128675 Start Date: 11/10/2008
Lab ID; 774608 End Date: 12/1/2008
Percent Sollds: 95,9% Non-sall material: na
Specific Gravity: 2650 Shape (> #10): subangutar
Maximum Particle Size: 25 mm Hardness (> #10): hard
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100000 10000 1000 100 10 1
Particle Size, microns (um)
Sieve Fatticle Petcent Incremental Soil Percant of
size siza, um finer parcent Classifization Total Sampie
3 inch 75000 100.0 0.0 Gravel 46.8
2 inch 50000 100.0 0.0 Sand 40.2
1.5 inch 37500 100.0 0.0 Coarse Sand 11.8
1 inch 25000 100.0 0.0 Medium Sand 19.8
3/4 inch 18000 B3.9 16,9 Fine Sand 8.6
3/8 inch 9500 £6.9 16.2 Sitt 7.9
#4 4750 53.2 13.7 Clay 5.2
#10 2000 41.4 11.8
#20 850 28.6 i12.8
#40 425 21.6 7.0
#60 250 18.8 2.8
#30 180 16.8 18
#100 150 16.3 0.6
#200 75 13.0 3.3
Hydrometer 35.2 8.7 3.3
1 22.5 84 1.3
| 13.1 7.1 13 .
} 9.3 5.8 1.3 Preparation Method: D2217
I 6.7 5.2 0.6 Dispersion Device: Machanical mixer with
| 3.2 a3 1.8 a metal paddis,
v 1.4 2.7 0.6 Disperslon Pariod: 1 minuta
F5L024:07.29.05:0

8bG: 22071081

TestAmerica Burlington
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&DG:

Particle Size of Soils by ASTM D422

Cllent Code: STLCTS SDG: 22071081 Date Received: 11/5/2008
Sample [D: SV-6(2-4) ETR(s): 128675 Start Date: 11/10/2008
Lab iD: 774603 End Date: 12/1/2008
Percent Solids: . B5.0% Non-soll material: na
‘Specific Gravity: 2.650 Shape > #10): subangular
Maximum Particle Skze; 9.5 mm Hardness (> #10): hard
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.1__,, : ! jad . i . N 1 e j_l i T
NN 11N R 1T 0
100000 10000 1000 100 10 1
Particle Size, mlcrons (um)
Sieve Particle Percent Incremental Soil Parcont of
size size, um finer percent Classification Total Sample
3 ineh 75000 100.0 0.0 Gravel 0.3
2 inch 56000 100.0 0.0 Sand 49.0
1.5 inch 37500 100.0 0.0 Coarse Sand 0.5
1.inch 25000 100.0 0.0 Madium Sand 1.7
3/4 inch 19000 100.0 0.0 Fine Sand 46.8
3/8 inch 9500 100.0 0.0 Silt 32.4
#4 4750 99.7 0.3 Clay 168.4
#10 2000 99.2 0.5
#20 850 88.7 0.6
#40 425 97.5 1.1
#60 250 82.7 4.8
#80 180 75.5 17.2
#100 150 68.9 6.6
#200 5 50.8 181
Hydromstar 320 36.7 14.0
20.9 31.0 5.7
12.3 26.4 4.6
| B.9 21.8 4.6 Preparation Method: D2217
| 6.5 184 34 Disparsion Device: Mechanical mixer with
| 3.1 128 5.6 a metal paddle,
v 1.4 8.2 4.6 Disparsion Period: 1 minute

FSL024:07.29.05:0

22071081

TestAmerica Burlington
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Particle Size of Soils by ASTM D422

Clant Codle: STLCTS SDG: 22071081 Date Recolved: 11/5/2008
Sample ID: SV-4(7-9) ETA(s): 128875 Start Date: 11/110/2008
Lab ID: 774610 End Date: 12/1/2008
Percent Sollds: 95,3% Non-soil matarial: na
Specitic Gravity: 2.650 Shape (> #10): subrounded
Maximum Particle Stze: 25 mm Hardness (> #10): hard
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Particte Size, microns {um)
Sieve Particle Percant incrernental Soit Percent of
size size, um finer percent Classification Total Sample
3 inch 75000 100.0 0.0 Gravel 47.9
2inch 50000 100.0 0.0 Sand 39.4
1.5 inch 37500 100.0 0.0 Coarse Sand 14.5
1 inch 25000 100.0 0.0 Medium Sand 14.6
3/4 Inch 19000 92.0 8.0 Fine Sand 10.2
3/8 inch 9500 65.1 26.9 Silt 7.7
#4 4750 521 13.1 Clay 5.1
#10 2000 37.5 14.5 :
#20 B50/ 28.4 8.1
#40 425 229 55
#60 250 18.8 4.1
#80 180 16.2 2.5
#100 150 15.7 0.5
#200 75 2.7 3.0
Hydrometer 344 9.6 3.1
221 8.1 1.5
12.9 7.1 1.0
8.4 6.1 1.0 Preparation Method: D2217
6.7 5.1 1.0 Disparsion Davice: Mechanlcal mixer with
3.3 3.1 1.9 a metal paddle.
v 1.4 2.1 1.0 Dispersion Period: 1 minute

F5L024:07.29.05:0
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SDG:

Particie Size of Soils by ASTM D422

Client Code: STLCTS SDG: 22071081 Date Recelved: 11/5/2008
Sample ID: SV-2{6-8) ETR(s): 128675 Start Date: 11/10/2008
Lab ID: 774611 End Date: 12/1/2008
Percent Solids: 93.8% Non-solf material: na
Speclfic Gravity: 2.650 © Shape (> #10): subrounded
Maximum Particle Size: 25 mm Hardness (> #10): hard
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Partlcle Size, microns (um)
Sieve Particle Parcent Incremental Seil Percent of
size size, um finer parcent Classification Total Sample
3 Inch 75000 100.0 0.0 Gravel 47.7
2inch 50000 100.0 0.0 Sand 39.1
1.5 inch 37500 100.0 0.0 Coarse Sand 4.9
1 inch 25000 100.0 0.0 Medium Sand 174
3/4 inch 19000 84.3 15.7 Fing Sand 17.1
3/8 inch g500 56.2 28.1 Silt 7.0
#4 4750 52.3 3.9 Clay ‘8.1
#i0 2000 47.3 4.9
#20 850 40.1 7.2
#40 425 30,2 9.9
#60 250 Z3.8 6.4
#B80 180 189 4.9
#100 150 17.7 1.2
#200 75 13.1 4.6
Hydrometer 34.6 10.8 2.3
22.2 9.0 1.8
13.0] 7.2 1.8
9.4 6.6 0.6 Preparation Method: D2217
6.4 8.1 0.5 Dispersion Device: Mechanical mixer with
3.3 3.7 2.4 & metal paddla.
v 1.4 2.5 1.2 Dispersion Period: 1 minute
FSL024:07 29.05:0
22071081 TestAmerica Burlington
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Particle Size of Soils by ASTM D422

- Cllent Code: STLETS SDG: 22071081 Date Recelved: 11/5/2008
Sample iD: SV-1{6-8) ETR{s): 128675 Start Date: 11/10/2008
Lab ID: 774612 End Date: 12/1/2008
Percent Solids: 20.6% Non-soll material: na
Specific Gravity: 2.650 Shape (> #10}: subangular
Maximum Particle Size: 19 mm Hardness (» #10): hard
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' Particle Size, microns {um}
Siava Particle Percent Incremental Sall Percent of
size size, um finer percent Classification Total Sample
3inch 75000 100.0 0.0 : Graval 7.5
2 Inch 50000 100.0 0.0 Sand 70.0
1.5 inch _ 37500 100.0 0.0 Coarss Sand 5.1
1inch 25000 100.0 0,0 Medium Sand 10.9
3/4 inch 19000 100.0 0.0 Fine Sand 54.0
3/8 Inch 9500 98.6 14 Silt 14.7
#4 4750 92.5 6.1 Clay 7.7
#Ho 2000 873 5.1
#20 B850 83.1 4.3
#40 425 76.4 6.7
#60 250 60.1 16.3
#80 180 425 177
#100 150 35.8 6.7
#200 75 22.4 13.3
Hydrametar 33.0 16.6 5.8
21.3 4.1 25
12.6 10.9 3.2 .
8.9 9.0 1.9 Preparation Method: pa2217
1 B.5 7.7 1.3 Dispersion Device: Mechanical mixer with
f 3.3 5.2 2.5 & metal paddle.
v 1.4 3.9 1.3 Dispersion Period: 1 minute

FSL024:07.29.05:0
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Particle Size of Soils by ASTM D422

Client Code: STLCTS SDG: 22071081 Date Recelved:; 11/5/2008
Sample ID: SV-3(3.25.2) ETR(s): 128675 Start Date: 11/10/2008
Lab ID: 774613 End Date: 12/1/2008
Porcent Solids: 28.3% Non-soll material: plant -
Specific Gravity: 2.650 Shape (> #10): subangular
Maximum Particle Slze: 9.5 mm Hardness {> #10): hard
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Particle Size, microns (um)
Sieve Particle Percent Incremental Soil Percent of
size gize, um finer percent Classification Total Sample
3inch 75000 100.0 0.0 Gravel 2.9
2 inch 50000 100.0 0.0 Sand 38.4
1.5 inch 37500 100.0 0.0 Coarse Sand 3.1
1 inch 25000 100.0 0.0 Medium Sand 15.6
3/4 inch 19000 100.0 00 Fine Sand 19.7
3/8inch 8500 100.0 0.0 Siit 58.3
#4 4750, 87,1 29 Clay 0.5
#10 2000 94.0 3.1
#20 850 as.8 5.2
#40 425 78.4 10.4
#60 250 730 5.4
#a0 180 67.5 54
#100 150 65.9 1.6
#200 75 58.7 7.2
Hydrometer 353 36.4 22.4-
23.3 115 24.9
13.5 8.7 2.8
9.4 6.0 2.8 Preparation Method: D2217
6.9 0.5 55 Dispersion Device; Mechanical mixer with
1 3.5 0.5 0.0 a metat paddie.
v 1.4 0.5 0.0 Dispersion Period: 1 minute

FS8L024:07.29.05:0
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