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Section 1. GROUNDWATER MONITORING
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Discuss the groundwater monitoring results, including water level measurements and
analytical results, performed since the Investigation Report or the last progress report
submitted. Include all cumulative data in the tables. Indicate whether samples were purged
or unpurged (see Guidance Document 4-05). If purged, indicate purgJng method.

Introduction
This Annual Monitoring Report (AMR) includes groundwater monitoring results for
monitoring events conducted since Terracon's Annual Monitoring Report dated June
30, 2007. In addition, this AMR includes the results of additional source area
assessment activities performed during January 2008 and soil-gas sampling activities
performed during November 2007, January 2008 and April 2008.

Background
The Paynesville lVIunicipal 'Vater Supply / Former lVlidtown Service Station site is
located within the City of Paynesville (Figure I). Based on available information and
previous assessment work conducted by Terracon, the site has petroleum impacted
soil, soil-gas, and groundwater in addition to a significant source mass of light non
aqueous phase liquid (NAPL) which appears to consist primarily of gasoline. Soil-gas
impacts appear to be concentrated along Lake Avenue between the former Midtown
Service Station and State Highway 23. Benzene and 1,2-dichloroethane have been
detected in groundwater samples from City Wells CW-3 and CW-4 on several
occasions in the past. The most recent corrective action for this issue involved assisting
the City of Paynesville with the installation of new municipal water supply wells (CW
7 and CW-8) and utilizing City Well CW-4 as a plume-containment well. The
available information indicates that the source of the impacts is a petroleum release
that occurred at the former Midtown Service Station located at 400 Lake Avenue
South (southwest corner of Lake Avenue South and Mill Street).

Previous soil-gas assessment activities were conducted at the site and included six soil
probes (VP-l through VP-6, Figure 2A) completed in the right-of-way of Lake Avenue
as part of a Vapor Intrusion Assessment (VIA) Pilot Study performed for the MPCA.
The results of the initial soil vapor monitoring work are discussed in Terracon's VIA
Pilot - Midtown Station report dated January 21, 2005. Subsequent VIA activities
included advancing four hand-driven soil-gas probes (VP-7 through VP-IO, Figure 2A)
to assess the vapor migration potential to receptors (I.e., buildings, residences) located
near the previously identified source area. The \'esults from soil gas probes VP-7
through VP-IO and soil gas probes VP-IA and VP-ll were discussed in Terracon's
Annual Monitoring Report dated June 29, 2005.
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Two additional soil-gas probes (VP-12 and YP·13) were advanced in conjunction with
source area assessment during FebruaryfMarch 2007 to further assess the risk of
vapor intrusion to nearby residences (347 Lake Avenue and 410 Lake Avenue). The
results from soil gas probes VP-12 and VP-13 were discussed in Terracon's Annual
Monitoring Report dated June 30, 2007.

Various petroleum.related volatile organic compounds (VOCs) have been detected in
the soil-gas samples collected from the soil-gas probes advanced at the site. Soil gas
probes VP-7, VP-8, VP-9, VP-1O, VP-12, and VP·13 were completed near residences.
In these and other soil.gas samples, one or more petroleum related VOCs were
detected at concentrations that exceeded one of the MPCA soil-gas action levels [i.e.,
Minnesota Department of Health (MDH) Health Risk Values (HRVs) or
Environmental Protection Agency (EPA) Reference Concentrations (RfCs)] (Tables
lOA through 10C).

Terracon completed a review of the MPCA file for the former Midtown Service Station
(LEAK00002181) in order to develop a limited focused feasibility study (FFS). The
results of the FFS were submitted to the MPCA in Terracon's Focused Feasibility
Study dated March 15, 2006. The FFS included a summary of the historic activities on
site and assessment of the effectiveness of corrective actions that have previously
targeted the source area at the site. The FFS also included recommendations for
further definition of the source area to be remediated, proposed a plan for developing
cleanup objectives for the site, and provided a summary of potential corrective actions.
Corrective action alternatives evaluated in the FFS included: free product recovery,
excavation, bioslurping (multi-phase extraction), soil excavation and in situ soil
flushing. The FFS did not include a recommendation for implementing a specific
corrective action to address the current extent and magnitude of the petroleum
impacts in and near the source area.

During February and March 2007, 62 laser-induced fluorescence (LIF) probes (LIF-I
through LIF-58 and LIF-60 and LlF-61) and 13 soil probes (P-38 through P-50)
confirming LIF probes were advanced in and surrounding the former Midtown
Service Station to assess the horizontal and vertical extent of NAPL in soil pore spaces
within the source area. The goal of the source area assessment was to develop a
sufficient understanding of the source area hydrogeology, extent and magnitude of
NAPL, migration pathways, and contaminant fate and transport mechanisms such
that a Conceptual Corrective Action Design (CCAD) could be developed to address the
risk to identified receptors. The results of the source area assessment activities
indicated that in and near the source area the subsurface generally consists of up to 13
feet of fine to coarse grained sand with gravel and fill overlying a fine grained
alluvium unit composed of sandy clay and clay to 17- to 24-feet bgs. The fine grained
alluvium unit overlies a water bearing coarse grained alluvium unit consisting of fine
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to coarse grained sand that grades to gravel some areas. The coarse grained alluvium
unit extends to at least 35-feet bgs. Perched water was occasionally encountered within
the upper sand I fill unit and in sand lenses within the fine grained alluvium unit. The
water table was encountered within the source area approximately 18-feet bgs. Data
from the LIF probes indicated that the NAPL migrated laterally on top of the fine
grained alluvium unit as well as downward to the water bearing coarse grained
alluvium unit. The NAPL also migrated laterally in the water bearing coarse grained , _
alluvium unit. The estimated horizontal extent of NAPL was approximately within a i
160-foot radius of the former tank basins. The interpreted depth to the top of the [
NAPL ranged from 5-feet to 24-feet bgs. The interpreted depth to the bottom of the i
NAPL was generally near 25-feet bgs, but ranged from approximately 6- to 26-feet.
Several areas were identified which required additional assessment to delineate the
horizontal extent of the NAPL and better understand the vertical extent of NAPL. The
results of the source area assessment activities are summarized in Tenacon's Annual
Monitoring Report dated June 30, 2007.

Hydrogeologic Conditions
Depth to groundwater measurements were conducted at the following wells on a semi
annual basis during this reporting period (Figure 2).

Well ID MapID Well ID MaDID
DW-1 1 Midtown wells
DW·2 2 MW·1 23

DW-3R 3 MW-10 24
DW-4 4 MW-10D 5
DW·5 45 MW-14 25
DW·6 46 MW-14D 6

DW-7S 48 MW-15 27
DW-7D 49 MW-17 28
DW·8 55 MW-19 30
DW-9 56 MW-20 31
MW-4 44 MW-21 50
MW·5 7 MW-22 51

MW·16 27 MW·23 52
City of Paynesville monitoring wells MW-24 53

CMW-42 42 MW-25 54
CMW·43 43 RW-1 32

Well construction information is summarized in Table 1. The groundwater level data
is presented in Table 2. The fluid level data from wells screened in the drinking water
aquifer between 75- and 95-feet below ground surface were used to prepare the

Guidance Documem c-prp4-08: April 2005
Petroleum Remediation Program
Minnesota Pollution Control Agency



Groundwater Sampling
The following table summarizes the groundwater monitoring/sampling schedule.

Groundwater samples were collected from the City Wells via sampling taps after
purging. Groundwater samples were collected from the monitoring wells after
purging three well volumes using disposable bailers, dedicated plastic purge pumps
with polyethylene tubing, or a Grundfos Redi-Flow 2 sampling pump with dedicated

Guidance Document c-prp4-08: April 2005
Petroleum Remediation Program
Minnesota Pollution Control Agency

Semi-
Location Analysis Quarterly Annual Annual

WTP Influent VOCs *
WTP Effluent VOCs *
CW-3 VOCs "
CW-4 VOCs *
CW-5 VOCs *
CW-6 VOCs •
CW-7 VOCs *
CW-8 VOCs •
Nursery Wen VOCs •
DW-3R BTEX, MTBE, GRO •
DW·5 BTEX, MTBE, GRO *
DW-6 BTEX, MTBE, GRO :I:

DW·7S BTEX, MTBE, GRO "
DW-7D BTEX, MTBE, GRO *
DW-8 VOC,GRO *
DW-9 VOCs,GRO "
MW-14D BTEX, MTBE, GRO "
MW-16 BTEX, MTBE, GRO "
MW-17 BTEX, MTBE, GRO ,

Terracon

groundwater contour maps depicted in Figures 3A and 3B. The groundwater contour
maps developed using groundwater elevation data collected on September 25, 2007 and
February 12, 2008 indicate the local horizontal groundwater flow direction in the
drinking water aquifer is generally to the east-southeast which is consistent with
previous collected data and the reported regional groundwater flow direction.
Historical groundwater elevation data from water table monitoring wells in
Paynesville indicate the local horizontal groundwater flow direction in the water table
aquifer near the source area is to the north, towards the North Fork of the Crow
River. However, local fluctuations and variations due to seasonal
infiltrationJexfiltration, geologic formations, groundwater pump-out, and/or other site
features can affect the groundwater flow. Fluid level data from select monitoring wells
screened within the drinking water aquifer and/or located near recovery well DW-5
are depicted on hydrographs in Figures 4A and 4B. The hydrographs illustrate
seasonal fluctuations in groundwater elevations and, in the case of wells ClVIW·42 and
DW-5 (Figure 4A), the results of groundwater pumping activities.
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polyethylene tubing as described in the attached sampling forms. The laboratory
results are summarized in Tables 3A and 3B. Natural attenuation monitoring
parameters are summarized in Table 4. Copies of laboratory reports are included in
Appendix A, sampling methods are described in Appendix B and the sampling
information forms are included in Appendix C.

Semi·annual and annual groundwater monitoring events occurred during September
2007 and February 2008. The annual groundwater monitoring event occurred in
September 2007, while the semi·annual events occurred in September 2007 and
February 2008. The most recent monitoring event was conducted in February 2008
and included collecting groundwater samples from wells DW·3R, DW·5, DW·6, DW·8,
DW-9, MW·14D, MW·16, MW·17, CW·4, and the Paynesville water treatment plant
(WTP) influent and effluent The laboratory analytical results for the groundwater
samples from these monitoring locations were reported below laboratory reporting
limits for target VOCs, except for concentrations detected in samples collected from
wells DW·5, DW·6, and DW·9. The VOCs detected in the groundwater samples
collected from monitoring well DW·5 include benzene at 79 micrograms per liter
(1Jg!L), ethyl benzene at 32 1Jg!L, total xylenes at 28 1Jg!L, and gasoline range organics
(GRO) at 270 1Jg!L. The VOCs detected in the groundwater samples from monitoring
well DW·6 include benzene at a concentration of 11 1Jg!L. The VOCs detected in the
groundwater sample from monitoring well DW·9 include benzene at 1,200 1Jg!L, ethyl
benzene at 200 1Jg!L, and GRO at 4,300 1Jg!L. The absence of benzene in the
groundwater sample collected from monitoring well MW·8 during the February 2008
sampling event suggests that its presence during the initial two sampling events may be
the result of contaminants introduced during the installation of the well. Attempts to
access the Nursery well to collect a groundwater sample were not successful as the
property owner did not want the well sampled.

Plume Containment Activities (CW·4)
City Well CW·4 is continually pumped to contain the dissolved phase petroleum
plume. Water from the well is discharged to the City of Paynesville storm sewer
without needing treatment under a National Pollutant Discharge Elimination System
(NPDES) Permit. Groundwater samples are collected from the discharge from City
Well CW·4 on a quarterly basis for laboratory analysis as required in the NPDES
Permit. The groundwater samples were analyzed for the MDH list of VOCs. The
target VOCs were not detected in the discharge samples collected during September
and November 2007, and February and May 2008. The groundwater analytical results
are summarized in Tables 3A and 3B. The laboratory reports are included in
Appendix A. The sampling information forms are included in Appendix C.

The groundwater pumping rate for City Well CW-4 was observed to be decreasing during the
summer of 2005 from approximately 103 gallons per minute (gpm) until it was shutdown on

Guidance Document c-prp4-08: Apnl 2005
Petroleum Remedl<lUOn Program
Minnesota Pollution Control Agency



The groundwater pumping rate for City Well CW-4 during the period from July 2006
to June 2007 was approximately 100 gpm. The groundwater pumping rate for City
Well CW-4 during the current reporting period from July 2007 to May 2008 ranged
from 80 to 100 gpm and appears to be controlling dissolved phase petroleum plume
migration in the direction of City Wells CW-3, CW-S, CW-6, and CW-7. The pumping
rate of City Well CW-4 should be limited so that it does not promote excessive
migration of the contaminant plume to the north or downward into the drinking water
aquifer.

Laser-Induced Fluorescence (LIF) and Soil Probes
Additional source area assessment activities were performed near the former Midtown
Service Station during January 2008 including advancing 23 LIF probes (LIF-62
through LIF-84) and five soil probes (P-Sl through P-SS) to confirm LIF data. The 13
soil probes were advanced to attempt to confirm the data obtained from adjacent LIF
probes. The goal of the source area assessment was to develop a sufficient
understanding of the source area hydrogeology, extent and magnitude of NAPL,
migration pathways, and contaminant fate and transport mechanisms such that a
Conceptual Corrective Action Design (CCAD) could be developed to address the risk
to identified receptors. The goal of the additional source area assessment activities
include: additional assessment along the north, west and east edge of the proposed area
for soil excavation; and further delineation of the horizontal extent along the
northeast, northwest, southwest and southeast edges assessed during March 2007. In
general, the LIF probes were advanced to S-feet beyond significant LIF response.

Guidance Document c-prp4-08: April 2005
Petroleum Remediation Program
Minnesota Pollution Control Agency

August 31, 2005 to replace the RPZ backflow preventer on the well that had failed. The
pump was restarted on September 14, 2005 and the maximum pumping rate was
approximately 90 gpm. The pump in City Well CW-4 failed during March 2006. A
new pump was installed in City Well CW-4 on May 5, 2006, but it had the wrong
voltage motor. The pump was reinstalled in City Well CW-4 on June 1, 2006 and
started the next day. The pumping rate was set to approximately 90 gpm. The pump
installed in the well during May I June 2006 can operate at lower pumping rates than
the previous pump. Water coming from the well was observed to be steaming when the
sampling point was opened on May 20, 2008. The well was shutdown for investigation
after it was allowed to pump at approximately 25 gpm for approximately one hour
before as sample was collected. Further investigation by the City of Paynesville found
the discharge line between the well and storm sewer was apparently blocked at a valve
or the valve had somehow become closed. The pump would not restart. Thein Well
Company (Thein) was contracted to remove and inspect the well pump to determine if
it could be repaired or needed to be replaced. Thein found the pump and motor to be
in good condition, but there was a hole in the drop pipe which apparently caused the
pump to circulate water within the well until it overheated. Terracon plans to contract
with Thein to install the pump in City Well CW-4.
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Paynesville Municipal Water Supply I Former Midtown Service Station
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Refer to Figures SA through SG for cross-sections based on LIF probes and soil
borings I probes. See Appendix D for LIF images at full-scale, LIF images at 20
percent scale and soil boring I probe logs. See Figures 9A, 9B and 9C for maps
illustrating the inferred horizontal and vertical extent of NAPL.

Based on interpretation of LIF data the horizontal and vertical extent of NAPL was
estimated. The inferred horizontal extent of NAPL consists of an approximately 320
feet by 200-feet oval shape with NAPL extending approximately 200-feet northwest of
the former tank basins (Figure 9A). The interpreted depth to the top of the NAPL
ranges fmm 7.S-feet to 24-feet bgs. The interpreted depth to the bottom of the NAPL
is generally near 2S-feet bgs, but ranges from approximately 12.5- to 27-feet. The
interpreted NAPL thickness is as much as 18.5 feet.

A total of five soil probes (P-Sl through P-SS) were advanced during January 2008 to
collect soil and groundwater samples to confirm data from the LIF probes indicating
the horizontal extent of the NAPL and assess othel' aspects of petroleum impacts near
the source area. Soil headspace analysis indicates impacts in confirmation soil probes
that generally coincide with impacts noted in the LIF probes (Table 6). Select soil
samples were collected from the soil probes and submitted to Pace Analytical Services,
Inc. (Pace) for laboratory analysis. The samples were analyzed for BTEX, MTBE and
GRO. The laboratory analytical results from the five soil samples did not detect
concentrations of BTEX, MTBE or GRO at or greater than the laboratory reporting
limits (RLs). The soil analytical results from the soil probes are summarized in Table
7.

Groundwater samples were collected from the five soil probes (P-Sl through P-SS) and
submitted to Pace for BTEX, MTBE, and GRO analyses. Low concentrations of one
or more BTEX compounds were detected in groundwater samples collected from soil
probes P-Sl, P-S3 and P-S4. MTBE was detected in the groundwater sample collected
from soil probe P-Sl at a concentration of 1.3 flglL. The concentrations for BTEX and
MTBE detected in the groundwater samples from the soil probes P-Sl, P-S3 and P-S4
do not exceed the MDH HRLs or HBVs. GRO concentrations in groundwater
samples collected from soil probes P-Sl and P-S3 were reported at 1,100 flgIL and 850
flgIL respectively, exceeding the lVIDH HRV of 200 flgIL. BTEX, MTBE and GRO
were not detected above laboratory reporting limits in the groundwater samples
collected from soil probes P-S2 and P-SS. The groundwater sampling information and
analytical results from the soil probes are summarized in Tables 8 and 9.

The results of the LIF and soil probe assessment activities indicated that in and near
the source area that the subsurface generally consists of up to 13-feet of fine to coarse
grained sand with gravel and fill overlying a fine grained allu vium unit composed of
sandy clay, sandy silt, and clay to 17- to 30-feet below ground surface (bgs). The fine

Guidance Document c-prp-l--08: Apnl 200i
Petroleulll RemcdlJ1IOn Program
MlOllesota PollutIOn Control Agenc)



If vapor impacts were detected during previous assessments, discuss the results of follow-up
vapor monitoring. Include in your discussion the sampling instrument and sampling
method,

Soil organic vapor monitoring data are summarized in Table 6. The laboratory
analytical reports are included in Appendix A. The soil probes were advanced and
samples collected as described in Appendix B. The sampling information forms are
included in Appendix C. Boring logs are included in Appendix D.

Past VIA activities 'near the source area have included soil gas probes advanced both
as part of the MPCA VIA Pilot Study and site risk assessment activities. Various
petroleum-related VOCs were detected in the soil gas samples collected from the soil
gas probes (VP·lA through VP-13). One or more petroleum related VOCs were
detected in samples from soil gas probes VP-lA and VP-13 at concentrations that
exceeded their respective soil-gas MPCA action levels (i.e., MDH HRVs and EPA
RfCs) (Tables lOA-C).

Terracon

VAPOR IMPACT MONITORING

grained alluvium unit overlies a water-bearing coarse grained alluvium unit consisting
of fine to coarse grained sand that grades to gravel in some areas. The coarse grained
alluvium unit extends to at least 35-feet bgs. Perched water was occasionally
encountered within the upper sand I fill unit and in sand lenses within the fine grained
alluvium unit. The water table was encountered within the source area approximately
l8-feet bgs. Data from the LIF probes indicated that the NAPL migl'ated laterally on
top of the fine grained alluvium unit as well as downward to the water bearing coarse
grained alluvium unit. The NAPL also migrated laterally in the water bearing coarse
grained alluvium unit.

Three sub-slab monitoring points were installed through the basement floors of
residences surrounding the source area to collect sub-slab soil gas samples to further
assess the risk of petroleum vapors intruding into the buildings. A sub-slab
monitoring point (SSMP-l) was installed in the basement at 154 Mill Street in
November 2007 and then sampled on November 7, 2007 and April 8, 2008. A sub-slab
monitoring' point (SSMP-2) was installed in the basement at 347 Lake Avenue in
January 2008 and then sampled on January 11, 2008 and April 8, 2008. A sub-slab
monitoring point (SSMP.3) was installed in the basement at 410 Lake Avenue in
January 2008 and then sampled on January 11, 2008 and May 20, 2008. Air samples
were collected from the crawl space under the residence at 400 Lake Avenue on
January 11, 2008 and April 8, 2008. The sub-slab soil gas and crawl space air samples
were collected in laboratory certified Summa canisters using the method described in
Appendix B. The Summa canisters were be submitted to Pace to be analyzed for the

Guidance Document c-prp4-08: April 2005
Petroleum Remediation Program
Minnesota Pollution Control Agency
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MPCA list of VOCs using EPA Method TO-IS in general accordance with MPCA
Guidance Document 4-01a Vapor Intrusion Assessments Performed during Site
Investigations. Sub-slab soil gas samples and a crawl space air were also collected from
each location during February 2008, but the samples were not analyzed when it was
determined they were not collected in laboratory certified Summa canisters.

The analytical results from the two air samples collected from the crawl space under
the home at 400 Lake Avenue detected low concentrations of a variety of non
petroleum related VOCs and ethanol which did not exceed MPCA actions levels (Table
10D). The VOCs detected appear to consist of common solvents (l,l,l-trichloroethane,
methyl ethyl ketone, acetone and chloromethane) and Freons (trichlorofluoromethane
and dichlorodifluoromethane). The analytical results from the two sub-slab soil gas
samples collected from the residence at 154 Mill Street detected low concentrations of a
variety of petroleum and non-petroleum related VOCs which did not exceed lVWCA
actions levels, except for 1,2,4-trimethylbenzene and naphthalene (Table 10E). The
1,2,4-trimethylbenzene concentration detected in the November 2007 sample [6.3
micrograms per cubic meter of air (fIg/m3

) exceeded the MPCA action level of 6.0
fIg/m3

• The naphthalene concentrations detected in the November 2007 and April 2008
samples (7.8 fIg/m3 and 14.0 fIg/m3

) exceeded the lVWCA action level of 3.0 fIg/m3
• The

analytical results from the two sub-slab soil gas samples collected from the residence at
347 Lake Avenue detected low concentrations of a variety of petroleum and non
petroleum related VOCs which did not exceed lVWCA actions levels, except for
naphthalene (Table 10F). The naphthalene concentration detected in the January 2008
sample (l8.7 fIg/m3

) exceeded the MPCA action level of 3.0 fIg/m'. The analytical
results from the two sub-slab soil gas samples collected residence at 410 Lake Avenue
detected low concentrations of a variety of petroleum and non-petroleum related
VOCs which did not exceed MPCA actions levels, except for naphthalene and
tetrachloroethene in the sample collected during January 2008 and May 2008 events,
respectively (Table lOG). The naphthalene concentrations detected in the January
2008 sample (4.7 fIg/m3

) exceeded the MPCA action level of 3.0 fIg/m 3
• The

tetrachlorethene concentrations detected in the May 2008 sample (28.1 fIg/mJ
)

exceeded the lVWCA action level of 20 fIg/m3
•

Information on soil vapor intrusion included in the USEPA OSWER Draft Guidance
for Evaluating the Vapor Intrusion to indoor Air Pathway from Groundwater and Soils
(Subsurface Vapor Intrusion Guidance) dated November 2002 indicates that building
components and dilution from air exchange may attenuate soil-gas concentrations
entering a building by a factor of 10. Since the naphthalene and/or i,2,4
trimethylbenzene concentrations detected in the sub-slab soil gas samples collected
from the residences at 154 Mill Street, 347 Lake Avenue and 410 Lake Avenue do not
exceed 10 times the MPCA action limits, the petroleum vapors should not pose a

Guidance Documenl c-prp4-08: April 2005
Petroleum Remediation Program
Minnesota Pollution Control Agency



Discuss your recommendations. Your recommendation should be based on Guidance
Document 1·01 Petroleum Remediation Program General Policy.

significant threat to the indoor air quality in the buildings. However, the residence at
154 Mill Street has a crawl space with a dirt floor under the addition on the east side of
the building such that petroleum vapors may move directly from the sub·surface into
the basement. In addition, the residence is used as a daycare.

The soil-gas analytical results are summarized in Tables lOA-G. The laboratory
analytical reports are included in Appendix A. The soil-gas sampling methods are
described in Appendix B. Soil-gas sampling information forms and building conditions
survey forms are included in Appendix C.

Terracon

RECOMMENDATIONS

NOTE: If vapor concentrations exceed 10 percent of the lower explosive limit, exit the
building and contact the local fire department immediately, Then contact the Minnesota
Duty Officer (24 hours) at 651/649·5451 (metro and outside Minnesota) or 1-800/422-0798
(Greater Minnesota), TTY users call 651/297-5353 (V/TTY) or 1-800/627-3529 (V/TTY),
Vapor mitigation is required.

The dissolved phase petroleum plume emanating from the former Midtown Service
Station continues to impact the water quality in the water table aquifer at the site and
off-site to the north and northeast. In addition, the petroleum impacted groundwater
appears to migrate downward into the underlying drinking water aquifer to the north
and northeast of the site. The primary source of the dissolved phase petroleum plume
appears to be NAPL which has consistently been observed in several monitoring wells
on the former Midtown Service Station property (MW.l, MW·20, MW·2l, MW·22,
MW·24 and MW·25). Groundwater quality data indicates the dissolved phase
petroleum plume within the drinking water aquifer is responsive to groundwater
pumping activities. In comparing data from similar time periods, the City Well CW·4
pumping rates and laboratory analytical data for groundwater samples collected from
wells at the site appear to correlate well. During increased groundwater pumping
rates at City Well CW.4, dissolved phase petroleum concentrations for samples
collected from City Well CW·4 at times increase while those in nearby monitoring
wells MW-17 and DW-3/3R have remained below laboratory reporting limits or at
concentrations below their respective MDH HRLs or HBVs. However, benzene
concentrations in groundwater samples from monitoring wells that appear to be
completed near the top of the drinking water aquifer (DW-5, DW-6 and possibly DW·
9) consistently exceed the MDH HRL indicating that the dissolved phase petroleum
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plume continues to impact the drinking water aquifer and poses a continuing risk of
once again impacting one of the City Wells if pumping activities at City Well CW-4
cease. Continued analysis of groundwater samples from the water treatment plant,
City Wells, and select monitoring wells should be performed in order to monitor the
quality of the water supply and plume stability or migration.

The results from vapor intrusion assessment activities completed to date have detected
concentrations of 1,2,4-trimethylbenzene and / or naphthalene in sub-slab soil-gas
samples collected from beneath the residences located at 154 Mill Street, 347 Lake
Avenue, and 410 Lake Avenue that exceed MPCA action levels, but by less than a
factor of 10 (Tables lOA through lOG). Therefore, the 1,2,4-trimethylbenzene and / or
naphthalene should not pose a significant threat to the indoor air quality in the
buildings assuming sub-slab soil gas concentrations need to be more than 10 times the
MPCA action level to result in an indoor air impact. However, the residence at 154
Mill Street, which is also used as a daycare, has a crawl space with a dirt floor under
the addition on the east side of the building such that petroleum vapors may move
directly from the sub-surface into the basement. Additional sampling during warm
weather months is needed to further quantify the risk posed to the residential
properties. Attempts by Terracon and the City of Paynesville to gain access to the
property at 330 Lake Avenue have been unsuccessful.

Based upon the result from the groundwater monitoring and source area assessment
activities, Terracon recommends that correction actions be taken to address the NAPL
impacted soil in the source area at the site.

If additional corrective action is recommended, please provide your justification.

Please refer to MPCA Guidance Document 4-19 Conceptual Corrective Action Design
which is included in Appendix E.

If significant reduction of risk has been achieved at the site, recommendations and rationale
for the reduction or termination of corrective actions may be presented.
Not Applicable.

If additional monitoring is recommended, indicate the proposed monitoring schedule and
frequency.

On going groundwater monitoring activities should continue at the former Midtown
Service Station. Terracon recommends the following:

• Continue groundwater extraction activities utilizing City Well CW-4 to contain the
dissolved phase petroleum plume. Continue to adjust the pumping rate of City Well

Guidance Document c-prp4-08: April :W05
Petroleum Remediation Program
Minnesota Pollution Control Agency



• Collect annual groundwater samples from City Wells CW·3, CW-5, CW-6, CW·7
and CW-8; and semi-annual samples from the water treatment plant influent and
effluent. The groundwater samples should be analyzed for the MDH list of VOCs.
The sampling schedule should be adjusted to monthly if the contaminant plume
appears to become unstable.

• Conduct semi·annual site visits to collect fluid level data from wells DW·l, DW·2,
DW-3R, DW-4, DW-5, DW-6, DW.7S, DW-7D, DW-8, and DW-9; Midtown wells
MW-l, MW-I0, MW-I0D, MW-14, MW-14D, MW-15, MW-16, MW-17, MW-18,
MW-19, MW-20, MW-21, MW-22, MW·23, MW-24, MW-25, and RW-l; Johnson
Motors wells MW-4 and MW-5; City of Paynesville monitoring wells identified as
CMW-42 and CMW-43.

CW-4 to establish an extraction rate that helps prevent excessive migration of the
dissolved phase petroleum plume in the direction of either well CW-4 or wells DW
7S, DW-7D, CW-3, CW-5, CW-6 and CW-7. Continue to collect quarterly
discharge samples from City Well CW-4 for laboratory analysis. The discharge
samples should be analyzed for the MDH list of VOCs per the requirement of the
NPDES Permit.

Terracon

• Collect semi-annual groundwater quality samples for laboratory analysis from
monitoring wells DW-3R, DW-5, DW-6, DW-8, DW-9, MW-16 and MW·17; and
annual samples from monitoring wells DW-7S and DW-7D. Well DW-5 should be
sampled after purging with the recovery well pump. The samples should be
analyzed for BTEX, MTBE, and GRO. A duplicate sample and field blank should
be analyzed during each sampling event.

• Collect one additional set of sub-slab soil gas samples during warm weather from
the sub-slab monitoring points at 347 Lake Avenue, 410 Lake Avenue and 154 Mill
Street to further assess the risk of vapor intrusion. Indoor air samples should also
be collected from the basement, crawl space and main level of the residence located
at 154 Mill Street to assess whether the petroleum vapors are entering the building
through the crawl space. The indoor air samples should be collected with Summa
canisters equipped with 24-hour flow controllers. The soil gas and indoor air
samples should be analyzed for the MPCA List of VOCs using EPA Method TO-IS.
Additional sampling at 400 Lake Avenue is not recommended.

• Perform reporting and project management duties associated with the continued
sampling of the municipal water supply and plume containment which includes
permitting requirements, utility costs, submission of data to MPCA Staff and the
City of Paynesville, and the preparation of an annual monitoring report. The
annual report will fulfill the requirements of MPCA Guidance Document 4-08.

Guidance Document c-prp4-08: April 2005
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TABLE 8 - WATER LEVEL MEASUREMENTS AND DEPTH OF WATER SAMPLES COLLECTED FROM BORINGS/PROBES
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

Soil Borings/Probes
VP-1 VP-2 VP-3 VP-4 VP-5 VP-6 P-38 P-39

Static Water Level Depth (ft) 6.3 19.3 Dry ND 15.5 13.5 11.8 15.2
Sampled Depth (ft) 10 - 12 22 - 25 19 - 20 19 - 20 19 - 20 12 - 14 NS 20-24

Soil BorinQs/Probes
P-40 P-41 P-42 P-43 P-44 P-45 P-46 P-47

Static Water Level Depth (ft) 20.0 19.35 NT 21.0 16.96 18.78 17.78 18.32
SamDied DeDth (ft)' NS 19-29 20-24 20-24 19-24 23-28 19-24 19-24

Soil BorinQs/Probes
P-48 P-49 P-50 P-51 P-52 P-53 P-54 P-55

Static Water Level Depth (ft) 18.70 18.0 NT 19 18 21 24 24
Sampled Depth (f!) 22-27 19-24 NS 19-23 19-23 25-29 23-27 24-28

Notes: Methods used to measure water levels and collect samples are included in Appendix B.
ND - Not Detected NS - Not Sampled
NT - Not Taken
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Sample Date Oepth (~g1L) (~g1L) (~g1L) (~gIL) (~g1L) (~g1L) (~gIL) (~g1L) (~g1L) (~g1L) (~g1L)

P-l G 2124198 19 <1 <1 <1 <3 <5 <5 1.2 - - - -
P-2 G 2124198 18 <1 <1 <1 <3 <5 <5 <1 -
P-2 2124198 18 <0.30 <0.30 <0.50 <0.80 <1.0 <0.40 <0.50 - - -

P-5 G 2125198 22 <1 <1 <1 <3 <5 <5 <1 -

P-5 2125198 22 <0.30 <0.30 <0.50 <0.80 <1.0 <0.40 <0.50 -

P-6 G 2125198 10 <1 <1 <1 <3 <5 <5 120 - -
P-6 2125198 10 <0.30 <0.30 <0.50 <0.80 <1.0 <OAO <0.50 - -

P-7 G 2125198 20 <1 <1 <1 <3 <5 <5 <1 - -
P-8 G 2125198 17 <1 <1 <1 <3 <5 <5 <1 -

P-9 G 2126198 18 <1 <1 <1 <3 <5 <5 <1 - - -

P-9 2126198 18 <0.30 <0.30 <0.50 <0.80 <1.0 <OAO <0.50 - -

P-l0 G 2126198 21 <1 <1 <1 <3 <5 <5 <1 -
P-11 G 2126198 21 <1 <1 <1 <3 <5 <5 <1 - - -
P-11 2126198 21 <1.0 <1.0 <1.0 <1.0 <5.0 - <100

P-12 G 2127198 21 <1 <1 <1 <3 <5 <5 <1 - -

P-12 2127198 21 <1.0 <1.0 <1.0 <1.0 <5.0 - <100 -
P-13 G 2127198 20 <1 <1 <1 <3 <5 <5 <1 - -
P-14 G 2127198 16 <1 <1 <1 <3 <5 <5 <1 - -
P-14 2127198 16 <0.30 <0.30 <0.50 <0.80 <1.0 <OAO <0.50 - -
P-15 G 314198 18 <1 <1 <1 <3 <5 <5 <1 - -

P-16 G 314198 20 <1 <1 <1 <3 <5 <5 <1 - - -
P-16 314198 20 <0.30 <0.30 <0.50 <0.80 <1.0 <OAO <0.50

P-17 G 316198 20 <1 <1 <1 <3 <5 <5 <1 -

P-17 316198 20 <1.0 <1.0 <1.0 <1.0 <5.0 - - 130 1,600

P-19 G 316198 19 <1 <1 <1 <3 <5 <5 <1 -
P-20 G 316198 21 <1 <1 <1 <3 <5 <5 1.7 -

P-20 316198 21 <0.30 <0.30 <0.50 <0.80 <1.0 <0.40 <0.50 -
P-21-45 G 4123198 45 2.2 <1 <1 <3 <5 4.7

P-22-36' G 4123198 36 <1 <1 <1 <3 - <5 <1 -

P-22-36' 4123198 <0.30 0.42 <0.50 <0.80 <1.0 <0.40 <0.50 - -
P-22-48' G 4123198 48 <1 <1 <1 <3 <5 <1 -
P-23-24' G 4123198 24 1.3 <1 <1 <3 - <5 <1 - -

P-23-24' 4123198 1.5 <0.30 <0.50 <0.80 <1.0 <OAO <0.50 -
P-23-32' G 4123198 32 <1 <1 <1 <3 - <5 <1 -
P-24-24' G 4123198 24 <1 3.5 <1 <3 <5 <1 -
P-24-24' 4123198 24 <0.30 0.3 <0.50 <0.80 <1.0 1.5 <0.50 -
P-24-36' G 4123198 36 <1 <1 <1 <3 <5 <1

P-25-24' G 6110198 24 69 <1 <1 <3 <5 <1

P-25-44' G 6110196 44 350 <10 <10 <30 - <50 19.8

P-25-60' G 6110198 60 22 <1 <1 <3 <5 6.7 -

P-25-60' 6110198 60 18 <1.0 3A 9.4 1.6 <1.0 4.6 -
P-26-24' G 6110196 24 <10 <10 <10 <30 <50 <10 -

P-26-24' 1 6110196 24 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

P-26-44' G 6110198 44 <10 <10 <10 <30 <50 <10 -

P-26-58' G 6110198 58 2 <1 <1 <3 <5 <1 -
P-26-58' 6110198 58 1.4 <1.0 <1.0 <1.0 - <100

TABLE 9 - GROUNOWATER ANALYTICAL RESULTS (BORINGSIPROBES)

PAYNESVILLE PUBLIC WATER SUPPLY· MPCA

PAYNESVILLE, MINNESOTA 56362

TERRACON PROJECT NO. 41987018
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TABLE 9 • GROUNDWATER ANALYTICAL RESULTS (BORINGS/PROBES)

PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362

TERRACON PROJECT NO. 41987018

Terracon
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Sample Date Depth (~g1L) (~alL) (~g1L) (~g1L) (~gIL) (~g1L) (ug/L) (~g1L) (~g1L) (~g1L) (~g1L)

P-27-24' G 6/11/98 24 <10 <10 81 <30 - <50 <10 - - - -

P-27-32' G 6/11/98 32 <10 <10 45 <30 - <50 <10 - - - -
P-27-40' G 6/11/98 40 <10 <10 29 <30 <50 <10 - - -
P-27-48' G 6/11/98 48 <10 <10 30 <30 - <50 <10 - -
P-27-56' G 6/11/98 56 <10 <10 24 <30 <50 <10 - - - -

P-27-56' 6/11/98 56 7.5 2.1 24 <1.0 - - 220 - - -
P-28-24' G 6/11/98 24 1.0 <1 1.9 <3 - <5 <1 - - -

P-28-44' G 6/11/98 44 <1 1.0 <1 <3 - <5 <1 - - -

P-28-56' G 6/11/98 56 <1 1.0 <1 <3 - <5 <1 - - - -
P-28-56' 6/11/98 56 <1.0 <1.0 <1.0 <1.0 - - - <100 - - -
P-29-24' G 6/11/98 24 270 130 130 240 - <500 <100 - -
P-29-37' G 6/11/98 37 1.3 3.0 2.5 6.7 - <5 <1 - - - -
P-29-55' G 6/11/98 55 <1 1.9 1.7 4.1 - <5 <1 - - - -
P-29-55' 6/11/98 55 <1.0 1.6 1.3 1.6 - - - <100 - -
P-30-24' G 6/11/98 24 <1 <1 <1 <3 <5 <1 - - -
P-30-44' G 6/11/98 44 <1 <1 <1 <3 <5 ' <1 - -
P-30-44' 6/11/98 44 <1.0 <1.0 <1.0 <1.0 - - <100 - - -

P-30-52' G 6/11/98 52 <1 <1 <1 <3 - <5 <1 - - - -

P-31-24' G 6/12/98 24 67 <10 <10 <30 - <50 <10 - - - -
P-31-34' G 6/12/98 34 150 10 <10 <30 - <50 12 - - - -
P-31-42' G 6/12/98 42 1,300 <50 <50 <150 - <250 77 - - -
P-31-50' G 6/12/98 50 320 <20 <20 <60 - <100 43 - - - -
P-31-55' G 6/12/98 55 880 <20 <20 <60 - <100 36 - - -
P-31-55' E 6/12/98 55 510 1.3 3.1 29 1.6 <1.0 40

P-33-30' G 6/12/98 30 <1 <1 <1 <3 - <5 <1 - - -
P-33-44' G 6/12/98 44 <1 <1 <1 <3 <5 <1 - - -
P-33-55' G 6/12/98 55 <1 <1 <1 <3 - <5 1.4 - - -

P-33-55' 6/12/98 55 <1.0 <1.0 <1.0 1.2 9.6 <1.0 <1.0 - - -
P-34-24' G 6/12/98 24 150 <20 48 <60 - <100 <20 - - - -
P-34-44' G 6/12/98 44 1,200 <100 <100 <300 - <500 69 - - -
P-34-44' E' 6/12/98 44 180 14 57 200 1.4 <1.0 71 - - - -
P-35-24' G 6/12/98 24 2.4 <1 7.7 <3 - 17.5 <1 - - - -
P-35-44' G 6/12/98 44 2.2 <1 21 <3 - <5 <1 - - - -
P-35-44' 6/12/98 44 2.8 <1.0 23 <1.0 <1.0 <1.0 <1.0 - -
P-36-24' G 6/12/98 24 <1 <1 <1 <3 - <5 <1 - -
P-36-44' G 6/12/98 44 <1 <1 <1 <3 - <5 <1 -

P-36-44' 6/12/98 44 <1.0 <1.0 <:1.0 <1.0 - - - <100 - -

P-37-24' G 6/13/98 24 <10 <10 12 <30 - <50 <10 - - -

P-37-24' 6/13/98 24 8 <1.0 11 <1.0 - - - 490 - -
P-37-44' G 6/13/98 44 235 60 <10 <30 - <50 <10 - - - -
P-37-44' 6/13/98 44 170 41 160 58.3 <1.0 2.6 11 - - -

P-39W (20-24) 2.' 2/21/07 20-24 63 31 120 318 16 - - 9,700 - -
P-41W (19-29) 2.' 2/22107 19-29 3.7 130 41 110 9.4 - - 4,300 -
P-42W (20-24) 2.4 2/22/07 20-24 <1.0 <:1.0 5.0 1.2 <1.0 - - 1,400 -

P-43W 2,4,0 2/22/07 20-24 <2.0 <2.0 10 42 5.8 - - 3,900 -

.Mn ....uc •• ,,1~\P'(lfinnr,W Chem 2 of 4 SnJ200B



TABLE 9 - GROUNDWATER ANALYTICAL RESULTS (BORINGSIPROBES)

PAYNESVILLE PUBLIC WATER SUPPLY· MPCA

PAYNESVILLE, MINNESOTA 56362

TERRACON PROJECT NO. 41987018
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Sample Date Depth (~glL) (~glL) (~glL) (~glL) (~glL) (~glL) (~glL) (~glL) (~glL) (~glL) (uglll

P.44W (19.24) 2 2126/07 19-24 1.2 1.1 2.5 5.9 2.0 - 1,500 - -
P-45W (23-28)

2,3 2126/07 23-28 36 89 220 406 2.3 51 <2.5 2,400 130 24

P-46W (19-24) 2 2127/07 19-24 70 86 350 940 <5.0 - - 5,400 - - -

P-47W (19-24) 2 2127/07 19-24 150 58 600 1,470 5.1 - - 7,800 - - -

P-48W (22-27) 2 2127/07 22-27 <10 <10 210 936 10 - - 11,000 - -
P-49W (19-24) 2 2128107 19-24 750 390 930 3,480 <10 - - 14,000 - -

P-51 2 1/9/08 19-23 <1.0 <1.0 1.5 4.8 1.3 - 1,100 - - -

P-52 1/9/08 19-23 <1.0 <1.0 <1.0 <1.0 <1.0 - <50 - -

P-53 2 1/10/08 19-23 2.4 2.7 70 34.5 <1.0 - 850 · -

P-54 1/11/08 19-23 <1.0 1.1 <1.0 <1.0 <1.0 - <50 - .

P-55 1/11/08 19-23 <1.0 <1.0 <1.0 <1.0 <1.0 - <50 -

GP-1-28'-32' 0 4/23/98 28-32 3.6 3.4 140 3.3 - <5 <1 - - -
GP-1-36'-40' 0 4/23/98 36-40 274 360 70 <150 - <250 <50 - - -
GP-1-46'-50' 0 4/23/98 46-50 750 60 74 82 - <5 51 - - -
GP-2-16'-20' 0 4/23/98 16-20 <1 <1 <1 <3 - <5 <1 - · -
GP-2-26'-30' 0 4/23/98 26-30 <1 • 5.4 10.9 4.1 - <5 <1 - · -
GP-2-36'-40' 0 4/23/98 36-40 3.5 <1 <1 <3 - <5 <1 - · -
GP-2-46'-50' 0 4/23/98 46-50 <1 1.2 <1 <3 - <5 <1 - - - -

DW·1-55' 0 2126/98 55 <1 <1 <1 <3 <5 <5 <1 . - -
DW-1-55' 2126/98 55 <0.30 <0.30 <0.50 <0.80 <1.0 <0.40 <0.50 - - - -
DB-1-20' '0 2127/98 20 6,7 <1 <1 <3 <5 135 11.6 - - - -

DB-1-20' 2127/98 20 4.9 <0.30 <0.50 2,6 <1.0 56 <0.50 - 57,000 - -
DB-1-40' '0 2127/98 40 <1 <1 <1 <3 <5 <5 1,3 - - - -
DB-1-40' 2127/98 40 0.84 0.54 <0.50 <0.80 <1.0 <0040 <0.50 - - - -
DB-1-90' '0 2127/98 90 <1 <1 1,6 <3 7,4 <5 3,5 - - - -
DB-1-90' 2127/98 90 0.42 0.72 0.58 <0.80 <1.0 <0040 <0.50 - - - -
DB-2-20' 0 3/3/98 20 <1 <1 <1 <3 <5 <5 <1 - - - -
DB-2-20' 3/3/98 20 <0.30 <0.30 <0.50 <0.80 <1.0 <0040 <0.50 - - - -
DB-2-50' 0 3/3/98 50 <1 <1 <1 <3 <5 <5 <1 - - - -
DB-2-50' 3/3/98 50 0.62 <0.30 <0.50 <0.80 <1.0 <0.40 <0.50 - - · -
DB-2-90' 0 3/3/98 90 <1 <1 <1 <3 <5 <5 <1 - - -

DB-2-90' 3/3/98 90 <0.30 <0.30 <0.50 <0.80 <1.0 <0.40 <0.50 - - - -
DB-3-20' '0 3/4/98 20 <1 <1 <1 <3 <5 400 <1 - - - -
DB-3-20' 3/4/98 20 0.45 <0.30 0,96 1.94 <1.0 240 <0.50 - - - -
DB-3-65' 0 3/4/98 65 <1 <1 <1 <3 <5 <5 <1 - - -

DB-3-65' 3/4/98 65 <0.30 <0.30 <0.50 <0.80 <1.0 0.41 <0.50 - - - -

DW-2-50' 0 3/3/98 50 <1 <1 <1 <3 <5 <5 <1 - · -

DW-2-50' 3/3/98 50 0.38 <0.30 <0.50 <0.80 <1.0 <0040 <0.50 - - -

DW-3-40' 0 3/5/98 40 <1 <1 <1 <3 <5 <5 <1 -

DW-3-40' 3/5/98 40 <0.30 <0.30 <0.50 <0.80 <1.0 <0040 <0.50 - -
DW-4-20' 0 3/6/98 20 <1 <1 <1 <3 <5 <5 <1 -

DW-4-20' 3/6/98 20 <0.30 <0.30 <0.50 <0.80 <1.0 <0.40 <0.50 - - - -

DW-4-20' 0 3/6/98 60 <1 <1 <1 <3 <5 <5 <1 - - - -
DW-4-20' 3/6/98 60 0,36 <0.30 <0.50 <0.80 <1.0 <0.40 <0.50 - - - -
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TABLE 9 • GROUNDWATER ANALYTICAL RESULTS (BORINGSIPROBES)

PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362

TERRACON PROJECT NO. 41987018
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Sample Date Depth (~g1L) (~g1l) (~g/l) (~g1l) (~g1l) (~g/l) (~g1l) (~g1l) (~g1Ll (~g1l) (~g/l)

VIA PILOTsot BORINGS
VP-l (11-15') 11/4/04 15 198 122 20.0 298 <40.0 - . 2,940 · 172 144

VP-2 (21 -25') 11/4/04 25 250 188 781 2,670 96.9 - - 8,340 · 719 187

VP·4 (16 -20') 11/4/04 20 1.0 1.5 2.1 6.4 <4.0 . - <100 · <1.0 6.0

VP-5 (16 ·20') 11/4/04 20 <1.0 <1.0 <1.0 <3.0 <4.0 - - <100 · <1.0 <1.0
VP·6 (16 -20') 11/4/04 20 <1.0 <1.0 <1.0 <3.0 <4.0 - - <100 - <1.0 <1.0

QAlQC DUPLICATES & BLANKS
Trip Blank 3/20/07 <1.0 <1.0 <1.0 <3.0 <1.0 <5.0 <1.0 <50 - <1.0 <1.0

Trip Blank 1/8108 - <1.0 <1.0 <1.0 <3.0 <1.0 <5.0 - <50 · - -

Method Blank 11/4/04 - <1.0 <1.0 <1.0 <3.0 <4.0 . - <100 · <0.51 <0.52

Method Blank 3/20/07 <1.0 <1.0 <1.0 <2.0 <1.0 <5.0 <1.0 . <1.0 <1.0

Method Blank 1/8108 <1.0 <1.0 <1.0 <2.0 <1.0 <5.0 . - - -

HRUHBV - 10 1,000 700 10,000 70 300 4 200 200 NE NE

MCl 5 1,000 700 10,000 NE NE 5 NE NE NE NE

Note. Concentrations 10 micrograms per hter (~g/l). equIValent to parts per bllban.

Results at or below the laboratory reporting limits (ALs) are preceded by the less than symbol «). 51712008
Analytes not sampled, or results not applicable, were represented with a hyphen (- ).

Bolded values exceeded the AL for the analyt8.

G • Samples analyzed using GC in Geoprobe Sampling Vehicle.

0- Duplicate

• - Other petroleum related volatile organic compounds detected.
HRUHBV - Health Risk Limit 1 Hearth Based Values (Minnesota Department of Health, htlp:/Iwww.heallh.stale.mn.usldivs/ehlgroundwaterll1rltable.html.11/30/2004)

Mel- Maximum Contaminant Levels (Environmental Protection Agency, hllp:/lW\vw.epa.gov/safewater/mcl.html#mcls, 3/812005)
1 - Tetrachloroethane detected: P-26-24 =8311g11 E, E denotes concentrations exceeds calibration curve and should be considered an estimate.

2 - Early and fate eluting peaks were present outside the window of analysis.

3 - Other VOCs detected. Sea laboratory report.

4 - Analyzed outside holding lime

\\WBL 1\Dala\Projects\t998\41987018\Field-Dala-TablesIOI8 CHEM.xJsIBorino GW (';h"m 4 014



lerracon
TABLE 10A -SOIL GAS ANALYTICAL RESULTS
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE. MINNESOTA 56362
TERRACON PROJECT NO. 41987018

W W J_ c W

~ W c
Q Ql ~ ~

.!E r:: Ql R
f ~ £ et"8
~ & ~ ~ ~I: :;;

SamPle Location
(depth in feet)

Soil Vapor Assessment
VP-1 2' - 0724
VP-1 5' - 0633
VP-1A 5' - 0682

VP-2 5' - 0145
VP-2 16' - 0501

VP-3 5' - 0561
VP-3 195' - 0357

VP-4 5' - 0722
VP-4 14' - 0088

VP-5 5' - 0354
VP-5 14' - 0007

VP-6 5' - 0324
VP-612'-0414

VP-7 8.5' - 0741
VP-8 5.5' - 0803
VP-9 5.5' - 0126

VP-10 6.5' - 0566

VP-11 6' - 0425
VP-11 6' - 1033 (dup)

VP-12 8' - 0017
VP-13 8' - 0147

11/04/04
11/04/04

10/18/05

11/04/04

11/04104

11/04/04

11/04/04

11/04/04
11/04/04

11/04/04
11/04/04

11/04/04
11/04/04

04/21/05
04/21/05
04/21105

04/21/05

10/18/05
10/18/05

02/23/07
02/23/07

Grab
Grab
Grab

Grab
Grab

Grab
Grab

Grab
Grab

Grab
Grab

Grab
Grab

Grab
Grab
Grab
Grab

Grab
Grab

Grab
Grab

_ (u9 /m3)

20.5
<11
520

24.4
34.1

<750
<6000

61.4
<45

<12
15.6

23.1
14.6

<3.2
66.2
5.9

12.7

<5.3
4.6

18.0
30.4

(U9/m3)

18.5
<15

16.800

53
34

1000
<8100

39.3
<61

<16
21.6

<16
19.4

5.3
20.7
14.6
30.9

167
42.4

252
18.0

(uq/m3)

352
• 16.5

5.360

54.4
1050

880
<7000

64.4
<53

28.0
69.3

18.8
48.7

8A
56.7
17.6
26.8

49.7
15.9

34.9
45.7

(uQ/m3)

1,650
<580

5,990
8,290

72,900
16,900,000

38,400
46,900

10,500
3,290

4,730
2,740

525
2,010
677

1,980

(uQ/m3)

<17
<17

1,750

<18
<17

<1100
<9200

<17
<69

<18
<18

<18
<17

<4.9
<4,5
5.0

15.0

27.1
7.6

<3.4
<3.4

(uQ/m3)

<17
<17

1.500

<17
44.5

<1100
<9000

25
<68

19.5
63.5

18.0
52.0

12.0
13.5
15.5
34.5

50.7
17.4

7.5
11.9

iU9/m3)

<30
<30

38,400

318
75.9

<2000
<16000

36.2
<120

48,1
79.5

<30
75.9

21.2
32.2
269
715

417
107

138
22.5

Jug/m3)

<15
<15

7.060

<16
27.4

<1000
<8100

159
<61

<16
30.0

<16
27.8

8A
13.2
11.9
36.2

48.4
15.9

5.5
8A

TO-15
TO-15
TO-14

TO-15
TO-15

TO-15
TO-15

TO-15
TO-15

TO-15
TO·15

TO-15
TO-15

TO-15
TO-15
TO-15
TO-15

TO-15
TO-15

TO-15
TO-15

.. _~~, '."""''''Q\I:;~''''n"t<>.T<>hl<><M'I1P. r .....u:;M lll"'\Snil V".G-old Page 1 of 2 Soil Vap.O\d
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Terracon

TABLE 10A ~ SOIL GAS ANALYTICAL RESULTS
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

II i ) i i i j i _. j i j /I

NOles: Analytical data reported in micrograms per cubic meter (ug/m3).
Results at or below the laboratory reporting limits (RLs) were preceded by the less than symbol «).
Concentrations above MPCA screening levels (A through C) are in bold.
A. MDH Health Risk Value (http://www.health.slate.mn.usJdivsJeh/airlhrvtable.htm. 3121/05)
B. EPA Reference concentrations
C, MOH Interim Screening Concentration

NO • Non-detect
NE - Not Established
1. Sample diluted during laboratory analysis.

012108
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TABLE 108 • OTHER NOTABLE SOIL GAS ANALYTICAL RE5UL15
PAYNESVILLE PUBLIC WATER SUPPLY _ MPCA

PAYNESVIL.LE, MINNESOTA 56362
TERRACQN PROJECT NO. 41987018

I ~ / • • / •

/ Ii / g~ /
< < / ~~ / • .8

/ N /
• • • 8< e ~ < < < ~

~ if " .'" $f. !-1 " e ~ ~ < 0
~ :! ~ .2~ ;;f ., 0

,
:l~

0
'!' .c o2 i'!' ~ -~ 8"'0 '" i uJI ~ 6' < < ~ ~-' ~

S~~:~~ 7~f:~:~n (uglrn::lJ (uglm::lj (uQlm::l lut'llm::l un/m::l l (UQ/m::ll (uQ/m::l1 uQlm;:ll uatm::l u 1m:&.

Soil Vapor Assessmenr
VP-1 2' - 0724

,
11/04104 Grab 54.8 <7.9 20,7 <12 <18 <12 <15 19,7 871 <10 TO-15

VP-1 5' - 0633
,

11/04/04 Grab 32.1 <7.9 <11 <12 <18 <12 <15 <13 16.4 <10 TO-15

VP·2 5' - 0145
,

11104104 Grab <9,2 <6.1 <11 <13 <18 <13 37.9 177 <61 <11 TO-15
VP-2 16' _050, " 11/04/04 Grab 280 99.2 124 <12 27.5 <12 30,8 53 359 40,8 TO-15

, .
VP·3 5' - 0561 11/04104 Grab <590 <520 <730 <800 <1200 4,240 <960 <840 <3902 <690 10-15

VP-3 19,5' - 0357
,

11/04104 Grab <:4700 <:4100 <:5800 <:6400 <:9300 <:6500 <:noo <:6700 <:3100 <:5500 TO-15

VP-4 5' - 0722
,

11/04104 Grab 321 <:7,9 121 <12 <18 <12 <15 <13 227 <10 TO·15
VP-4 14' - 0088

,
11104/04 Grab 1280 <31 51.0 261 <71 <49 <58 <51 <:24' <42 TO-15

VP-5 5' - 035<\
,

11/04/0<\ Grab 133,0 <:8.3 <\2.0 <13 <19 <13 <15 <14 250 ' <11 TO-15
VP-5 14' - 0007

,
11104104 Grab 161 <:8,1 44,7 <13 37 <13 <15 24 268 <11 TO-15

VP-6 5' - 0324
,

11/04104 Grab 46,1 <:8.1 15.6 <13 <18 <13 <15 <13 213 <11 TO-15
VP-6 12'·0<\14

,
11104/0<\ Grab 101 <:7,9 37,8 <12 30,5 <12 <15 <13 <:5,9< <10 TO-15

VP-78.5'-0741
,

04121/05 Grab 4.83 5.85 8.99 <:3.4 20,5 <:3,5 <:4,1 <:3.6 <:6,6 <:2.9 TO-15
VP-8 5.5' - 0803

,
04121105 Grab 3.62 103 10.5 5.6 13.5 <:3.2 15 26.2 341 <:2,7 TO-15

VP-9 5.5' - 0126
,

04121/05 Grab 3.38 .77 8.09 3,85 12 <3 5,42 7.52 12,1 <:2.6 TO-15
VP·10 6,5' - 0566

,
04121105 Grab 7,49 21.8 14.7 25,9 21 <:2.6 15 21.9 27.8 <:2.2 TO·15

VP·1A 5' - 0682 10118105 Grab NA NA NA NA NA NA NA NA NA NA TO-14
VP-l1 6' - 0425 10118105 Grab <:3,9 <:3,7 <:4.9 12,900 606 <:5.8 11,600 27,800 <:2.8 <:4.9 TO-15

VP-11 6' -1033 (dup) 10118105 Grab <:0,81 <:0.76 <:1,0 460 15.6 <:1.2 426 964 <:0,59 <:1.0 TO-15

VP-12 8' - 0017 .. ,
02123/07 Grab 49.6 9.8 8,20 15,2 3.7 <:0,95 21.5 21,7 85,4 13,1 TO-15

VP-13 8' - 0147 02123107 Grab 104 <:0,60 23,6 22.5 6.0 <:1,1 24,1 50.1 361 19.6 TO-15

;QAlQC Samples
Method Blank: 25167 11104/04 NO NO NO NO NO NO NO NO NO 2 NO TO-15
'Method Blank 81927 04121/05 NO NO NO NO NO NO NO NO NO NO TO-15
Mathod Blank: 156048 10118105 NO NO NO NO NO NO NO NO NO NO TO·15
Method Blank: 317227 02123107 NO NO NO NO NO NO NO NO NO NO TO-15

MOH HRV Acute I Chronic

I:
NEINE 0.041 NE NEINE NEINE NEINE 10,000120 NEINE 2000 I NE NEINE NEINE

'EPA Ric 350 2 1000 NE NE NE NE 200 NE NE
MOH tSC NE NE NE NE NE NE NE NE NE NE

NOles An.~cal dal. reponod III mlcrOQ,ams per cubic metcr (uwm3) 6/2108
Resull. III 0< below the labo'"1e<y ,eponing UmilS (R1.5) we'" preceded b~ the less tholl6~mbol ("'l. NO - Non-delee1 above RLn
COncelltrations "bove MPcAscreenlnQ levals (A through C) a,e in bald NE" Nol Eslllbli.hed
A. MDH Hallah Risk Value (hnp:llwww,helllth.•rale.mn,uoldivsJehillir/hrVIllble.htm, 3/21/05) • - Othel VOC6 DeteCled (ace laboralory lepon)
B. EPA Reference concen~oUlln. 1, Sample diluted during laboratory anali'SI•.
C, MDH Inlerim Screening Concentration 2, IniUal ca,bration 'or this compound is oulalde 01 method cOlltrollimlts, therelo,e res><lllI is on estimaUon.

3, 1.3-Buladiene m;ty hovo been misidentified

C~~Q' ~t,

Soli Vap Othel-old
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TABLE 1QC - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING

PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362

TERRACON PROJECT NO. 41987018

it
~

:1:.

1...:-'--.........1

.~

Terracon

L..__

'"

SAMPLE LOCATION VP·12 VP-13 Action Level

DATE SAMPLE 2123/07 2123/07
DEPTH -# or HEIGHT +#) in feel ·8 ·8 Source

Result RL Result RL Result RL Result RL HRVA,ISeB,
PARAMETERS (lJg/m

J
) (IJQ/m 3

) Q (1J9/m3
) (pg/m3

} Q (IJQtm3
) (IJQ/m3

) Q (IJQ/m3
) (lJglm3

) Q (1J9/m3
) AFCc

, ,1,' -Tricilloroetllane NO 15 NO 1.5 140000 HRV (Acute
1,1,2,2-Telracilloroethane NO 1.9 NO 1.9 0.4 RiC
1,1 ,2-Tricilloroelllane NO 1.5 NO 1.5 2 RiC
1,' .2-Trichlorotrilluoroelilane NO 2.1 NO 2.1 30000 RiC
l,l-0iclltoroetllane NO 11 NO 1.1 , 500 RIC
1,1-Dicl1loroetllene NO 1.1 NO 1.1 200 RIC
1,2,4-Trichlorobenzene NO 1.3 NO 1.3 200 RiC
1,2A-Trimelh Ibenzene 7.5 3.4 11.9 3.4 6 RtC
1,2-Dibromoethane EDB NO 2.1 NO 2.1 0.05 HRV (Chronic
, ,?-Dicillorobenzene NO 1.6 NO 1.6 200 RIC
1,2-Dicllloroethane NO 1.1 NO 1.1 1 RIC
1,2-Dicllloroorooane NO 1.3 NO 1.8 4 RIC
1.3,5-TrimetIWlbenzene NO 3.4 NO 3.4 6 RIC
1.3-Buladiene 9.8 0.60 NO 0.60 0.04 HRV Chronic
1,3-Dicilloloberlzelle NO 1.6 NO 1.6 110 RIC
1A-Dicillorobenzene NO 1.6 NO 1.6 800 RIC
2-Bulanone (MEK 8.2 0.80 23.6 0.80 1000 RIC
2·Hex<:,\llone NO 11 NO 11 NE
2-Propanol NE
4-Elil Itoluene 3.7 3.4 6.0 3.4 NE
4-Mellwl·2- enlanone MIBK NO 11 13.1 1.1 80 RIC

Aceton" .19,6 0.64 1.\,55 104 6.4 W.LL,SS 350 RIC
Benzene 18.0 0.87 30.4 0.87 1,000/1,3-4:; HRV Acute / Chronic)
BrolllodicllJoromelhane NO 1.9 NO 1.9 1 RIC
Brollloform NO ?B NO 28 22 RIC
Bromomettlane NO 1.1 2.0 1.1 5 HRV Chronic)

Carbon disu\1ide 5.0 0.84 3.4 0.84 6,000/700 HRV Acute / C!lronic)

Carbun lelraclltoride NO
"

NO 1.7 2 RIC
Cillorobenzene NO 1.3 NO 1:3 60 RIC
Cl1\oroetllane NO 0.72 NO 0.72 10000 RIC
Chloroform NO 1.3 NO 1.3 1 RIC

Chloromethane NO 0.56 NO 0.56 90 RIC

Cvdotlexane 15.2 0.91 22.5 0,91 NE
Dibromochlorolnethane NO 2.3 NO 2.3 NE
Dichlorodifluoromethane 2.4 1.3 3.4 1.3 200 RIC
Dichtoroletrafluoroethane NO 1.9 NO 1.9 NE
Ethanol - NE
Eth I acetate NO 0.98 NO 0.98 3200 RIC
Elhvlbenzene 25.2 1.2 18.0 1.2 10000 HRV (Acute I
Hexachloro-1 ,3-butadiene NO 2.9 NO 2.9 1 RIC
Metll I-tert-butvl ether NO 0.98 NO 0.98 10,000/20 HRV Acute / Chronic
Mellwlene Chloride NO 0.95 NO 0.95 3000 RIC
Naobtllalene 5.1 3.6 5.5 3.6 3 RIC

C~no"' 1 n' 'l VIA
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TABLE 10C - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING

PAYNESVILLE PUBLIC WATEA SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362

TERRACON PROJECT NO. 41987018

SAMPLE LOCATION VP-12 VP·13 Action Level

DATE SAMPLE 2123/07 2/23/07
DEPTH -#) or HEIGHT +#) in 1eet ·8 ·8 Source:

Result RL Result RL Result RL Result RL HAV".ISeB
,

PARAMETERS (j.lg/m:l) (j.JgJm3
) Q (lJglrn3

) (\-Ig/m3
) Q (j.lg/m:lj (\.191m3

) Q (lJglm3
) (IJQ/m3

) Q (\-191m3) RFCc

PrODvlene 85.4 0.'17 , 361 4.7 ~ NE
Stvrene 1.4 1.2 2.4 1.2 21,000/1,000 HRV Acute I Chronic
Tetrachloroetllene NO 1.9 NO 1.9 20000/20 HRV Acute I Chronic
Tetrahydrofuran 13.1 0,80 Ll.5$ 19.6 0.80 L\, $5 NE
Toluene 34.9 1.0 45.7 1.0 37,000/400 HRV Acute I Chronic
Trichloroelhene NO 1.5 NO 1.5 2000 HRV Acutel
Trichiorofillorometilane NO 1.5 NO 1.5 - 700 RIC
Vin I acetate NO 0.95 NO 0.95 200 HRV (Chronic)
VinYl chloride NO 0.70 NO 0.70 1 HRV (Chronic
cis-' ,2-Dicl)loroethene NO 1.1 NO 1.1 35 RIC
cis-' ,3-Dictlloroorooene NO 1.2 NO 1.2 6 RIC
m& -X lene 13.8 2.4 22.5 2.' 43,000· HRV (Acute

n-Heptane 215 1.1 24,1 1.1 NE
n-Hexane 21.7 0.96 50.1 0.96 2000 HRV {Chronic

o-Xvlene 5.5 1.2 8.4 1.2 43,000· HRV (Acute)

tranS-1,2-Dichloroelhene NO 1.1 NO 1.1 70 RIC
Irans-l ,3·DichloroPI opene NO 1.2 NO 1.2 6 RIC

Terracon

Noles: Analytical data reported in micrograms per cubic meter (\.Ig/m3).
Result:> below tile laboratory reporting limits (RLs) were preceded by tile less than symbol «) or listed as 110t detected (NO)
Bold indicatp.s pammeter concentration above the respective ar.tion level criteria
NE indicates action levels are !Jot gstablislled for the respective parameter,
RL column illcludes laboratory reporting limits for IIle respective parameter.
• Tile action levels shown are tor TOTAL Xylenes (combined m&p-Xylene and o-Xylene)
Q column includes lootnotes for referencing laboratory reporting qualiliers.
DG"" The relative lJercenl ditlerence (RPD) between lI,e sample and ti,e ::iaillple duplicate exceeds laboratory control limits.
E :. Analyte concentration exceeded the calibration range. Tlle reported resull is estimated
L1 :. Analyte recovery in IIle laboratory control sample (LCS) was above QC limits. Results lor this analyte in associated samples may be biased higl).
S5 = Analyte did \lot meet Il)e secondary source vertiication criteria 101 ti,e initial calibration. Ti,e reported result should be considered and estimate

\ =Collected using certified canister and 200 cubic centimeter per minute (30 min) flow controller.

A. MDH Health Risk Value (1)ltp:J!www.health.stale.mn.us/divs/el1/air/llrvlable.htm. 3/21/05) (HRV)
B MDH Interim Screening Concentration (ISC)
C EPA Reference concentrations (RFC)

6/2/08

\IWBL I IDal<l\PrujeclsI1891l141S8701 elField· Dala·Tabl"s\O 18. CHEM, xis Paoe2012 VIA
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TABLE 10D - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (400 LAKE AVE,)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MlNNESQTA 56362
TERRACON PROJECT NO. 41987018

SAMPLE LOCATION Crawl Space' Crawl Space' Action Level
(400 Lake Ave) (400 Lake Ave)

DATE SAMPLE l1nl07 4/8/08
DEPTH -#) or HEIGHT (+# in teet 0.5 0.5 Source:

Result RL Result RL Result RL HRVA,ISCB,

PARAMETERS (lJg/m3
) (lJg/m~) Q (IJQ/m 3

) (lJg/m3
) Q (IJQ/m3

) (IJQ/m:J) Q (~g/m') RFCc

1,1,1-TricllJorocttlane 2.5 1.4 NO 1.8 140000 HRV (Acute
1,1,2,2-Telrachloroethane NO 1,8 NO 2,3 0.4 RIC
1,1,2-Trichloroelhane NO 1.4 NO 1.8 2 RIC
1,1,2-Trictllorotrifluoroethane NO 2,0 NO 2,7 30000 RIC
1,1·Dichloroethane NO 1.0 NO 1.4 500 RIC
1,1-Dichloroelhene NO 1.0 NO

. 1,3 200 RIC
1,2,4-Trichlorohenzene NO 1,2 NO 1.6 200 RIC
1,2,4-Trimethvlbenzene NO 3,1 NO 4.2 6 RIC
1,2-Dibromoethane (EDB NO 2,0 NO 2.7 0,05 HRV (Chronic)
1,2-Dichlorobenzene ND 1,5 NO 2.0 200 RIC
1,2-Dichloroetllane NO 1.0 NO 1.4 1 RIC
1,2-Dichloropropane NO 1,2 NO 1.6 4 RIC
1,3,5-Trimethylbenzene NO 3.1 NO 4,2 6 RIC
1,3-Butadiene NO 0.56 NO 0.75 0.04 HRV (Chronic)
l,3-Dichlorobenzene NO 1,5 NO 2.0 110 RIC
1,4-Dichlorobenzene NO 1.5 NO 2.0 800 RIC
2-Butanone (MEK 1.5 0.75 NO 1,0 1000 RIC
2-Hexanone NO 1.0 NO 1.4 NE
2-Prooanol NO 3,1 NO 4,2 NE
4-Ethylloluene NO 3.1 NO 4.2 NE
4-Melhyl-2-oentanone (MIBK NO 1.0 NO 1.4 80 RIC
Acelone 5.2 O,GO NO 0.80 350 RIC
Benzene NO 0.81 NO 1.1 1,000 I 1.3-4.5 HRV (Acu1e I Chronic)
Bromodictlloromettlane NO 1.8 NO 2.3 1 RIC
Bromolorl11 NO 2.6 NO 3.5 22 RIC
Bromomclhane NO 0.99 NO 1.3 5 HRV (eIHonic)
Carbon disulfide NO 0.79 NO 1.0 6.000 I 700 HRV (Acute I Chronic)

Carbon tetractlloride ND 1.6 NO 2.2 2 RIC

Chlorobenzene NO 1.2 NO 1.6 60 RIC

Chloroelllane NO 0.68 NO 0,90 10000 RIC

Cilloroform NO 1.2 NO 1.6 1 RIC

Chloromethane NO 0.52 1.3 0.70 90 RIC

Cyciollexane NO 0.85 NO 1.1 NE

Dibromochloromethane NO 2.1 NO 2.8 NE

Dichlorodifluoromelhane 2.2 1,2 NO 1.7 200 RIC

Diclliorotelrafluoroelhane NO 1.8 NO 2,3 NE
Ethanol 3.1 2.4 NO 3.2 NE
Etlwl ace1ate NO 0.91 ND 1.2 3200 RIC
Ethylbenzene . NO 1.1 NO 1.5 10000 HRV (Acute)
Hexacllloro-1,3-butadiene NO 2.8 NO 3.7 1 RIC
MethvHert-butvl ether NO 0.91 NO 1.2 10,000 /20 HRV (Acute I Chronic)
Me1hvlene Chloride ND 0.89 NO 1.2 3000 RIC
Naphthalene NO 3.4 55 NO 4.5 3 RIC

IIWBL1IDala\Projectsl1998141987018\Field·Data-TableslO18_CHEM,Xis Page 1 01 2 400 Lake
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TABLE 10D - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (400 LAKE AVE,)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

SAMPLE LOCATION Crawl Space' Crawl Space' Action Level

(400 Lake Ave) (400 Lake Ave)

DATE SAMPLE 11f7107 4/8/08
DEPTH (-# or HEIGHT (+# in feet 0,5 0,5 Source:

Result RL Result RL Result RL HRVA,ISe8
,

PARAMETERS (IJQtm3
) (~g/m') Q (IJQtm3

) (~g/m') Q (lJg/ms) (~g/m') Q (lJg/m3
) RFCc

ProDvlene ND 0.44 NO 0,58 NE
Styrene NO 1,1 NO 1,4 21,000/1,000 HRV (Acute I Chronic)
Telrachloroethene NO 1,8 NO 2,3 20000/20 HRV (Acute I Chronic)

Telrahvdrofuran NO 0,75 NO 1,0 NE -
Toluene NO 0,96 NO , 1,3 37,000/400 HRV Acute / Chronic

Trichloroelhene NO 1A NO 1,8 2000 HRV (Acute)

Trichlorofluoromethane 2,1 1:4 NO 1,8 700 RIC

Vinvl acetate NO 0,89 NO 1,2 200 HRV (Chronic

Virwl cl1loride NO 0,65 NO 0,86 1 HRV Chronic
cis-1,2-Dichloroethene NO 1,0 NO '1.3 35 RIC

cis-1.3-0ichloropropene NO 1,2 NO 1,5 6 RIC

m&D-Xvlene NO 2,2 NO 2.9 43,000' HAV Acute)

n-Hc[)tane NO La NO 1,4 NE

n-Hexane NO 0.90 NO 1,2 2000 HRV {Chronic

a-Xvlene NO 1.1 NO 1.5 43,000' HRV (Acute)

Irans-1.2-Dichloroethene NO 1,0 NO 1,3 70 RIC

trans-l,3-Dichloropropene NO 1,2 NO 15 6 RIC

Notes: Analytical data reported in micrograms per cubic meter (ug/m3).
Results below the laboratory reporting limits (ALs) were preceded by the less than symbol «) or listed as not detected (NO).
Bold indicales parameter concentration above the respective action level criteria.
NE indicates action levels are !lot gslablished for the respective parameter.
RL column includes laboratory reporting limits for the respective parameter.
. Tile action levels shown are (or TOTAL Xylenes (combined m&p-Xylene and o-Xylene).
o column includes footnotes lor referencing laboratory repol1ing qualifiers.
06 = The relative percent difference (ROP) between the sample and the sample duplicate exceeds laboratory control limits
E = Analyte concentration exceeded the calibration range. The reported result is estimated.
L1 = Analyte recovery in the laboratory control sample (LCS) wa above OC limits. Results for this analyte in associated samples may be biased high.
SS = Analyte did no! meet the secondary source verfiication criteria for the initial calibration. The reported result should be considered and estimate.
03 = Sample diluted due to presence of high levels of non-target analytes or other matrix interference.
IR = Internal standard recovery associated with this analyte exceeds upper control limit. Reported result estimated.

1 = Collected using certified canister and 200 cubic centimeter per minute (30 min) flow controller.

A. MDH Health Risk Value (http://www.heallh.state.mn.us/divs/eh/air/hrvtable.htm. 3/21105) (HRV)
8. MDH Interim Screening Concentration (JSC)
C. EPA Reference concentrations (RFC)

6/2108
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TABLE 10E - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (154 MILL ST.)
PAYNESVILLE PUBLIC WATER SUPPLY ~ MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

SAMPLE LOCATION SSMP-" SSMP-1' Action Level

(154 Mill Sf) (154 Mill Sf)
DATE SAMPLE ,lnlO7 4/8/08

DEPTH -# or HEIGHT (+# in feet ·0.3 ·0.3 Source:

Result RL Resull RL HRVA,ISeB,

PARAMETERS (l-/g/m 3
) (lJg/m3

) Q (IJQ/rn3
) (l-lg/m 3

) Q (J.Jgtm3
) RFCC

1,1, '·Trichloroettlane NO 1.5 NO 1.9 140000 HRV (Acute
1,1,2,2·Telracllloroethane NO 1.9 NO 2,4 0,4 RIC
1,1,2-Trichloroethane NO 1.5 NO 1.9 2 RIC
1,1,2-Trichlorotrifluoroethane NO 2.2 NO 2.8 30000 RIC
1,1-Dichloroell1ane NO 1.1

. NO 1,4 500 RIC
1,1-Dichloroethene NO 1.1 NO 1,4 200 RIC
1,2,4-Trichlorobenzene NO 1,4 NO 1.7 200 RIC
1,2,4-Trimethvlbenzene 6.3 3.4 NO 4.4 6 RIC
1,2·Dibromoelhane (EDBl NO 2.2 NO 2.8 0.05 HRV Chronic\
1.2-Dichlorobenzene NO 1.7 NO 2.1 200 RIC
1,2-Dichloroethane NO 1.1 NO 1.4 1 RIC
1,2-Dichloronronane NO 1.3 NO 1.6 4 RIC
1,3,5-Trimethylbenzene NO 3,4 NO 4.4 6 RIC
1,3-Butadiene NO 0.62 NO 0.78 0.04 HRV Chronic'
, ,3·Diclllorol)enzene ND 1.7 NO 21 110 RIC
1,4-Dichlorobenzene NO 1.7 NO 2.1 800 RIC
2-Butanone (MEK 12.8 0.83 NO 1.0 1000 RIC
2-f'lexanone 2.8 1.1 NO 1,4 NE
2-Pronlilol NO 3,4 NO 4,4 NE
4-El lwlloluene ND 3.4 NO 4,4 NE
4-Methyl-2- entanone (MIBK 1.9 1.1 NO 1,4 80 RIC
Acetone 73.2 0.66 E 9.5 0.84 350 RIC
Benzene 1.0 0,90 NO 11 1,000/1.3-4.5 HRV (Acute I Chronic)

~~omodichloromethane NO 1.9 NO 2,4 1 RIC
Bromoform NO 2.9 NO 3.7 22 RIC
Bromomeillane NO 1.1 NO 1,4 5 HRV (Chronic)

Carl)on disulfide 3.3 0.87 NO 1.1 6,0001700 HRV (Acute / Chronic)

Carbon tetrachloride NO 1.8 NO 2.3 2 RIC
Chlorobenzene NO 1.3 NO 1.6 60 RIC
Chloroethane NO 0.75 NO 0.94 10000 RIC
Chloroform NO 1.4 NO 1.7 1 RIC
Chloromethane NO 0.58 NO 0.73 90 RIC
Cvclohexane NO 0,94 NO 1.2 NE
Dibromochloromethane NO 2.3 NO 3.0 NE
Dichlorodifluoromethane 2.1 1,4 NO 1.7 200 RIC
DichloroLetrafluoroethane NO L9 NO 2A NE -
Ethanol 54.0 2.6 E NO 3.3 NE -
-Ethyl acetate NO 1.0 NO 1.3 3200 RIC
Ethvlbenzene 2.5 1.2 NO 1.5 10000 HAV (Acute
Hexachloro-1,3-buladiene NO 3.0 NO 3.8 1 RIC
Melhvl-lert-butvl ether NO 1:0 NO 1.3 10,000/20 HRV Acute I Chronic)
Methylene Chloride 1.1 0.98 NO 1.2 3000 RIC
Naohlilalene 7.8 3.7 ss 14.0 4.7 3 RIC

Terracon
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TABLE 10E· RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (154 MILL ST.)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

SAMPLE LOCATION SSMP-1' SSMP-,' Action Level

(154 Mill 51) (154 Mill 51)

DATE SAMPLE "/7/07 418108
DEPTH (-# or HEIGHT (+# in feel -0.3 -0.3 Source:

Result RL Result RL f·tRVA,ISCIi
.

PARAMETERS (IJQ/m 3
) (IJQ/m

3
) Q (IJQ/m 3

) (lJg/m3
) Q tlJg1m3

) RFC';

Proovlene NO 0.48 NO 0.61 NE
Styrene 17 1.2 NO 1.5 21,000/1,000 HAV (Acute I Chronic)
Telrachloroethene NO 1.9 NO 2.4 20000/20 HRV (Acute I CI1ronic)
Tetrahvdrofuran NO 0.83 NO 1.0 NE
Toluene 6.5 1.1 1.3 1.3 37,000/400 HAV (Acute I Cilronic)
Trichloroelhene NO 1.5 NO 1.9 2000 HRV (Acule)
Trichlorofluoromethane 1.6 1.5 NO 1.9 700 RIC
Vinvl acetate NO 0.98 NO 1.2 200 HAV (Chronic)
Vinyl chloride NO 0.72 NO 0.90 , HRV (CIHUIIIC)
cis-l,2-0ichloroelhene NO 1.1 NO 1.4 35 RIC
cis-l,3·0ichloroprooene NO 1.3 NO 1.6 6 RIC
Ill&p-Xvlene 4.5 2.4 NO 3.1 43,000' l-IAV (Acutel

n-Heptane NO 1.1 NO 1.4 NE
n-Hexane 1.0 0.99 NO 1.3 2000 HAV (Chronic)

o·Xylene 1.9 1.2 NO 1.5 113,000' HRV (Acille)

trans-1,2-DiC!1Ioroethene NO 1.1 NO 1.4 70 RIC
trans-' ,3-0ichloroorooene NO 1.3 NO 1.6 6 RIC

Notes: Analytical data reported in micrograms per cubic meier (lJg/m3). 6/2/08
Results belowllw laboratory reporting limits (RLs) were preceded by the less than symbol «) or listed as not detected (NO).
Bold indicates p<HQlllcter concentralion above the respE:ctiv8 action level criteria.
NE indicates action levels are .Qot gstablished for the respective pammeler.
AL column includes laburatory reporting ~imits lor the respective parameter.
. TI1e action levels :;11(lvl11 ale lUI TOTAL Xylenes (cumblned m&p·Xylenc and a-Xylene).
o column includes lootl101C'S fOf referencing laboratory repollil19 qualifiers.
06 = The relative percent difference (RPO) between the sample and the sample duplicate exceeds laboratory control limits.
E = Analyte concentration exceeded the calibration range. The reported result is estimated.
L 1 = Analyte recovery in tile laboratory control sample (LC5) was above OC limits. Results for this analy1C in associated samr1es m;ly be bi;
55 = Analyte did not meet the secondary source verliication criteria for the initial calibration. The reported result should be considered an cs
03 = Sample diluted due to presence of high levels of non-target analytes or other matrix interlerence.
IR = Internal standard recovery associated with this analyte exceeds upper control limit. Reported resull estimated.
1 = CollecLed using cer1illed canister and 200 CUbic centimelel per minute (30 min) flow controlle!.

A. MOH Heallil Hlsk Value (hltp:IIWWIfII.llealth.state.mn.us/divs/eh/air/hrvtable.htm, 3/21105) (HRV)
13. MOH Interim Screening Concentration (ISC)
C EPA Reference concentrations (RFC)

" •. ",,"10' CI!'"'.>i.l.n",,,. T"hIAS\nl A DIEM .1., f'<ll)C 2 01 2 ~~;I,1f' I
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TABLE 10F· RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (347 LAKE AVE.)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

SAMPLE LOCATION SSMP-2' SSMp·2' AClion level
(347 Lake Ave) (34/ luke Ave)

DATE SAMPLE 1/11/2008 4/8108
DEPTH (-#) or HEIGHT (+#) in feet ·0.3 ·03 Source:

Result RL Result RL HRVA,ISCE;!,
PARAMETERS (1-l9 /mJ) (1-l9 /mJ) Q (1-l9/mJ) (l-lg/mJ) Q (l-lg/mJj Rr-CL:

1,1,1-Trictlloroelhane NO 1.6 NO 1.6 140000 HRV (Acute)
1,1 ,2,2-Telrachloroethane ND 2.0 NO 2.3 0.4 RIC
1,1,2-Trichloroetl1ane NO 1.6 NO 1.8 2 RIC
1,1,2-TrichlofOlrifluoroethane ND 2.3 - NO 2.7 30000 RIC
t,1-Dichloroethane NO 1.2 NO 1.4 500 RIC
1,1-Dicllloroethene NO 1.2 NO 1.3 200 RIC
, ,2,4-l1ichlorobenzene NO 1.4 NO 1.6 200 RIC
t ,2,4·lrimetllVlbenzene 5.2 3.6 4.5 4.2 6 RIC
1,2·Dibromoethane (EDB) NO 2.3 NO 2.7 0.05 HRV (Chronic)
1,2-Dichlorobenzene NO 1.7 NO 2.0 200 RIC
t ,2-Dicilloroelllane NO 1.2 NO 1.4 1 RIC
1,2-Dichloropropane NO 1.3 NO 1.6 4 RIC
1,3,5-Trimethvlbenzene NO 3.6 NO 4.2 6 RIC
1,3-[3uladiCIlC NO 0.64 NO 0,i'5 0.04 HRV (Chronic)
1,3-Dichlorobenzene NO 1.7 NO 2.0 110 RiC
1.4-0iclllorobenzene NO 1.7 NO 2.0 800 RIC
2-l3ul3nul\e (lvlEK 16.0 0.l::\6 NO 1.0 1000 RIC
2-Hcxallollc 1.7 1.2 NO 1.4 NE
2-Proponot 9.1 36 NO '.2 NE
4-Etllylloluene NO 3.6 NO 4.2 NE
4-Melhyl-2- lenlanone (M\BK) 2.6 1.2 NO 1.4 80 RIC
AcetOl1e DO 0.G9 E 23.1 0.80 350 nlC

--:~en~.!-1.Q NO 0.93 1.8 1.1 1,000/1.3'4.5 HR~~cute1Cilronic)-
13rolllodlclllorolneLhane NO 2.0 NO 2.3 1 RIG
81011\0101111 NO 3.0 NO 3.5 22 rue
81 UII\OI\lClhane NO 1.1 NO 1.:] 5 IIRV (Chronic)

Carbon disullide 2.1 0.90 NO 1.0 6,000/700 HRV (Acute 1Chronic)
Carbon lelracillonde NO 1.9 NO 2.2 2 HIC
Clltorobenzene NO 1.3 NO 1.6 60 RiC
Chloroelhane NO 0.77 NO 0.90 10000 RiC
Cillorolorm NO 1.4 NO 1.6 1 RIC
Ch\orolnelhane I'D 0.60 NO 0.10 90 RIC
CYclollCxane NO 0.97 1.8 1.1 NE
DibromocllloromeUlane NO 2.4 NO 2.8 NE
DictllUl OlJ 1fIUQlometl1alle NO 1.4 4.0 1.7 200 RIC
Dich\oroletrafluorocthane NO 2.0 ND 2.3 NE
EthanOl 33.5 2.7 10 3.2 ss NE
Ethvl acetate NO 1.0 NO 1.2 3200 RIC
ElIl Ibenzcnc NO 1.3 2.4 1.5 10000 HRV (Acute)
Hexacllloro-1,3-butadiene NO 3.1 NO 3.7 1 RIC
Methyl-tert-butyl ether ND 1.0 NO 1.2 10.000/20 HRV (Acute I Ct1ronic
Methylene Chloride NO 1.0 9.3 1.2 3000 RIC
Napllthalene 18.7 3.9 11 NO 45 3 RIC



Terracon

TABLE 10F ~ RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (347 LAKE AVE.)
PAYNESVILLE PUBLIC WATER SUPPLY ~ MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

SAMPLE LOCATION SSMp·2' SSMP-2' Action Level
(347 Lake Ave) (347 Lake Ave)

DATE SAMPLE 1/11/2008 4/8108
DEPTH (~#) or HEIGHT (+#) in feet ·0.3 ·0.3 Source

Result RL Result RL HRVA
, ISr;u

PARAMETERS (lJg/rn3
) (lJg/m~) a (lJQ/m

3
) (lJg/rn~) a OJg/m3

) RFCc

ProrJYlcne NO 0.50 NO 0.58 NE
Styrene NO 1.2 NO 1.4 21,000 11 ,000 HRV (Acute 1 Chronic)
Tetrachloroelhene NO 2.0 NO 2.3 20000/20 HRV Acute I Ctlronic)
Tetrahydroluran NO 0.86 NO 1.0 NE
Toluene NO 1.1 7.2 1.3 37,000/400 HRV (Acute I Chronic)
Trichloroethene NO 1.6 NO 1.8 2000 HRV (Acute)
Tfichlorofluoromethane NO 1.6 NO 1.8 700 RIC
Vinyl acetate 3.0 1.0 NO 1.2 200 HRV (Chronic)
Vinyl chloride NO 0.74 NO 0.86 1 HRV (Chronic)
cis-1,2-Dichloroethene NO 1.2 NO 1.3 35 RIC
Cis-1 ,3-DictlloIO )ropene NO 1.3 NO 1.5 6 RIC
m&p-Xylene NO 2.5 7.1 2.9 43,000' HRV (Acute)
n-Heotane NO 1.2 1.5 1.4 NE
n-Hexane NO 1.0 4.2 1.2 2000 HRV (Cllronic)
a-Xylene NO 1.3 28 1.5 43,000' HRV (Acute)
trans-' ,2-0ichloroelhene NO 1.2 NO 1.3 70 RIC
trans-l,3-Dictlloro ro )ene NO 1.3 NO 1.5 6 File

Notes: Analytical data reported in micrograms per cubic meter (ug/m3). 6/2/08
Results below IIle laboratory reporting limits (RLs) were preceded by the less than symt)ol «) or listed as not detected (NO).
Bold mdicates rarameter concentration above the respective action level criteria.
NE indicates action levels <-Ire Dot ~stablished for the respective parameter.
RL column includes laboratory reporting !imits for the respective parameter.
. Tile action levels SllOWIl arc lor 10TAL Xylenes (combined ll1&p-Xylelle and o-Xylene)
o column incluues footnotes for referencing laboratory repol1ing qualifiers.
06 = The relative percent difference (RPD) between the sample and the sample duplicate exceeds laboratory control limits.
E = Analyte concentration exceeded the calibration range. The reported result is estimated.
L, = Ana\yte recovery in the laboratory control sample (LCS) was above OC limits. Resulls for this al1alyte in associated samples f11ay IK'
SS = Anatyte did not meet the secondary source ver/iication criteria for the initial calibration. The reported result should be considered an ,
03 = Sample diluted due to presence of high levels of non-target analytes or other matrix interference.
IR = Internal standard recovery associated with this analyte exceeds upper control limll. Reported result estimated.

1 = Collected using certified canister and 200 cubic centimeter per minute (30 min) flow controller.

A. MOH Health Risk Value (hllp:II'N'WIN.health.state.mn.us/divs/ell/air/hrvtable.htm, 3/21105) (HRV)
B. MDH Interim Screening Concentration (ISC)
C. EPA Reference concentrations (RFC)

I\W[IL 1IDmalf~roiect$\ 199814 \ ~.\l' /0 1KII"ield·Dala· TablesI018_CHEM xIs r',l~e 2 01 2 ssrvlp-2
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TABLE 10G - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSiON SCREENING (410 LAKE AVE.)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

SAMPLE LOCATION SSMP·3' SSMP.3 I (0255) 025.'1 Cl;;I\ Action l,~vd

(410 Lake Ave) (410 lake Ave) (410 LJk~ /\ve)
DATE SAMPLE 1/11/200B 5/20/08 S/2rJ/O!i

~~.!H HI) or HEIGHT (+#) in feel '03 -0.3 St;llf(;8

Result RL Result RL Result HI. HHV" 1SCl>

PARAMETERS (PU tmJ) (1J\J/m~) Q (IJU/m") (1Ig/rn~) Q (lJg/mJ
) (!JCJ/rn"l Q (\.lg/mJ

) nrC'
\,1,1-1 m:hloroelhane hll) 1.6 NO 1.5 NO 11 140000 InN IAclI\e)

1,12.2·1e\rachlOroelhane r'>JlJ 20 NO '9 NO 1.4 OA Hie
1.1.2-Trichioroclllane Nfl '6 NO 15 NO , 1 2 IliC
1 1 :::'·Trlchloro\rilluoroelh<lnc Nil 23 NO 2.1 NO 1 G 30000 1m;
1 1 Dicl11oroclhane NO 1.2 NO 11 NO 0[32 500 RIC
1,1·LJichloroelhene NO 1.2 NO

"
NO G,!j1 200 fllC

l,2,.1·TrichlorolJcnzene NO '.4 NO '.3 NO 090 200 nlc
1,:::,.-1 Tril1lcB1yllJcnzene NO 3.6 NO 3.4 NO 2.5 6 [lIC
1,2·0ibromOelhane (EOB) NO 23 NO 2' NO 16 0.05 HHV (Chronic)

--,-:2:"Oichlorobenzene Nll 1.7 NO 1.6 NO '.2 200 RIC
1.:'1 Oir.hloroetl13ne Nil 1.2 Nil 1 , NO OW' , RiC
1 'l·Dichloropropane NO '3 NO '3 NO 09'\ 4 FHC
\.3,:;·Tnmethylbenzene NO 3.6 NO 34 NO 2.5 6 I~IC

1,J,Liuliltl;cne Nll 0.64 NO aGO NO 0:1:'; 0.04 111'lV (CIUUILir.;)
1,3-Diclllorobenzene NO 1.7 NO 1.6 NO 12 , '0 HIe:- ..

800 111(:\ ,'\-U,r.;hlorollenzene hIt) 1.7 ND 1.6 NO 1.2
:,'l")ul;\l10110 (MEK) 30 0.86 \ 1 0,80 NO O,liD 1000 III r:
::'·I-l~l(<lnone Nil 12 I'll) " NO O,fD NE
?·Propi"lnol Nil 3.6 NO 34 NO 2,S NE
-1 -[111ylloluClle ND 36 NO 3.4 NO 2,5 NE
·1 -lvh.:lllyl-2·penlanone (MIGK) NO 12 I'D 11 NO U.tJJ 80 HIL.
Ac\~l()ll~ 13G 0.69 \0' OG-1 NO ():Ill 350 nlc

r-11t:nl/cnc NO ~~-~
NO 0,87 NO o G5 1,000/1.3·4.5 IIRV (AolI\; I Chronic)

-(I IO~1 lo(i;i.:llI0fOIl1Clhane
- -

NO 1 1\Il':NU 2.0 I'll) 19 1.4

1;'LI;'Iulullll I'~ I) J.O I~l) :~G NO ::' i 22 l;iC

1"!1\lll\ol1)ctll<lne l·m ,., NO 11 NO 0'1':) 5 Ilr,V ((:I,I\Jllic)

CJrlJon disulfide 1.7 0.90 NO 0.84 NO 063 6,000 { 700 HRV (Acule 1Chronic)

~illlJOlllBlrachlolide NU '.9 NU 17 NO 13 2 Hie
Cl1lorollcnzcne Nil '3 NO '3 NO 0,9j 60 nlc

Cliloroclhanc NO 0.77 NO 0.72 NO 0.511 10000 RIG
t.:lllorolorm NU '.4 I'D 1.3 NO 0.~9

, HIC

Clllufolllelllal1e NU 0.60 NU U.t.b NU U.42 90 HIt.:

Cyclollcxane NO 0.97 I'D 0.91 NO 0.G8 NE
LJi 1)1 Onlochlo romel hane NO 2.4 NO 2.3 NO 1./ NE
Old Ilorodilluoromelhane NO '.4 27 1.3 NO 'u 200 Hie

Die III oro letrafluo roet hanc NO 2.0 NO '9 NO 14 NE
Elll<lnol 331 2.7 16.3 2.5 NO 1.9 NE
ElIiyl acetate NO '.0 NO 0.98 NO 0.73 3200 RIG
[1I1ylbcn.wne NO '.3 NO '.2 NO 0.88 10000 Imv (AcUIl3)
Hexacliloro" 1,3-butadiene NO 3.' NO 2.9 NO 2.2 , RIC
Meth j·lert-bulvl ether NO '.0 NO 0.98 NO 0.73 , 0,000/20 HRV (Acule I Chronic)
Melhvlene Chloride ',2 1.0 E 22,0 0.95 NO 0,71 3000 RIG
N,l lhlhalene 4.7 3.9 u NO 3.6 NO 2.7 3 RIC

SSMP·:\
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TABLE 10G - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (410 LAKE AVE.)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

SAMPLE LOCATION SSMP-3' SSMP-3 1 (0255) 0255 Cert. Action Level
(410 Lake Ave) (410 Lake Ave) (410 Lake Ave)

DATE SAMPLE 1/11/2008 5/20/08 5/20/08
DEPTH -#) or HEIGHT (+#) in feel -0.3 -0.3 Source:

Result RL Result RL Result RL HRVA,lSC8
,

PARAMETERS (~g/m:J) (lJg/mJ) 0 (\-Jg/m.Jj (\-lg/m.Jj 0 (\-lg/m:J) (1-l9/m.J) 0 (!Jg/m.Jj RFC(.;

Pro) lene 1.0 0.50 NO 0.47 NO 0.35 NE
Stvrene NO 1.2 NO 1.2 NO 0.87 21,000/1,000 HAv (Acute I Chronic)
Tetrachloroethene NO 2.0 28.1 1.9 NO 1.4 20000/20 HRV (Acute I Chronic
Telrahvdroluran NO 0.86 NO 0.80 NO 0.60 NE
Toluene NO 1.1 2.1 1.0 NO 0.77 37,000/400 HAv (Acute I Chronic)
T richtoroethene NO 1.6 NO , 1.5 NO 1.1 2000 HRV Acute
T richlorofluoromethane NO 1.6 NO 1.5 NO 1.1 700 RIC
Vin I acetate NO 1.0 NO 0.95 NO 0.71 200 HRV (Chronic)

Vinvl chloride NO 0.74 NO 0.70 NO 0.52 1 HRV Chronic)
cis- t .2-Dicl1loroclilene NO 1.2 NO 1.1 NO 0.81 35 RIC
cis-1.3-Dichloropropene NO 1.3 NO 1.2 NO 0.92 6 RIC
m&n-Xvlene NO 2.5 NO 2.4 NO 1.8 43,000' HRV (Acute)

n-He ltane NO 1.2 NO 1.1 NO 0.83 NE
n-Hexane NO 1.0 3.2 0.96 NO 0.72 2000 HRV (Chronic)

o-Xylene NO 1.3 NO 1.2 NO 0.88 43,000' HRV Acute}

1rans-l,2-Dichloroethenc NO 1.2 NO 1.1 NO 0.81 70 RIC
[rans-' ,3-Dichloropro )ene NO 1.3 NO 1.2 NO 0.92 6 RIC

Terracon

Notes: Analytical data reported in micrograms per cubic meter (ug/m3).
Results below the laboratory reporting limits (RLs) were preceded by the less than symbol «) or listed as not detected (NO).
Bold indicates parameter concentration above the respective action level criteria.
NE indicates action levels are Dot gstablished lor lhe respective parameter.
RL column Includes laboratory reporting limits for the respective parameter.
. Tile action levels shown are for TOTAL Xylenes (combined m&p-Xylene and o-Xylene).
o column includes footnotes for referencing laboratory reportinD qualifiers.
06 ::: The relative percen1 dillerence (RDP) between Ihe sample and the sample duplicate exceeds lalJOratory con1rollimits
E = Analyte concentration exceeded the calibration range. The reported result is estimated.
L1 oc Analyte recovery in the laboratory control sample (LeS) wa above OC limits. Results for IIlis analytc in associated samples may be biased high.
55 ::: Analyte did not meet the secondary source verfiicalion criteria for the initial calibration. The reported result should be considered and estimate.
D3 = Sample diluted due to presence of high levels of non-target analytes or other matrix interference.
IR =Internal standard recovery associated with this analyle exceeds upper controllimil. Reported resull estimated.

1 ;= Collected using certified canister and 200 cubic centimeter per minute (30 min) flow controller.

A. MDH Health Risk Value (hllp:/lwww.health.state.mn.us/divs/eh/air/hrvtable.htm. 3/21105) (HRV)
B. MDH Interim Screenina Concentration (ISC)
C. EPA Reference concentrations (RFC)
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