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Section 1: Work Completed

1.1 Describe all site work completed since the Investigation Report Form or the last Monitoring
Report was submitted. This should include both field and non-field related activities.

Introduction
This Annual Monitoring Report (AMR) includes groundwater monitoring results for
monitoring events conducted since Terracon's Annual Monitoring Report dated June 12,
2008. In addition, this Ai"IR includes the results of soil-gas sampling activities performed
during November 2008, the replacement of monitoring well DW-8 during December 2008,
and the results of indoor air sampling activities performed during February 2009.

Background
The Paynesville Municipal Water Supply f Former Midtown Service Station site is located
within the City of Paynesville (Figures 1 and 2A). 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 impa~ts 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-1 through VP-6, Figure 2A) completed in the right-of-way of Lake Avenue as
part of a Vapor Intrusion Assessment (VL\) 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-10, Figure 2A) to assess
the vapor migration potential to receptors (i.e., buildings, residences) located near the
previously identified source area. The results from soil gas probes VP-7 through VP-10
and soil gas probes VP-1A and VP-ll were discussed in Terracon's Annual Monitoring
Report dated June 29, 2005.

Two additional soil-gas probes (VP-12 and VP-13) were advanced in conjunction with
source area assessment during February/March 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.

Guidance Document c-prp4-08: September 2008
Petroleum Remediation Program
Minnesota Pollution Control Agency



I.
f-.
1-

r
r
I
I
I-

I
I "

I"
L~

i

L,:,
[,:,
L
L
[u

L.
L

Monitoring Report
Page 4

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-I0, 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 (Tables 20A through
20C). Various petroleum-related VOCs have been detected in the air samples and soil­
gas collected from the crawl space under the on-site residence and sub-slab soil gas
samples were collected from the three homes located near the site during 2007/2008.
However, the petroleum-related VOCs concentrations detected in air and soil gas samples
collected from the crawl space, soil gas probe and sub-slab monitoring points do not
exceed 10 times the MPCA residential Intrusion Screening Values (ISVs) established in
February 2009 indicating the building should not be at risk of vapor intrusion resulting
in VOCs concentration that exceed the MPCA ISVs. The results from crawl space and
sub-slab soil gas sampling activities were discussed in Terracon's Annual J'rlonitoring
Report - 200712008 dated June 12, 2008.

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 submitied 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 defmition 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-l
through LIF-58 and LIF-60 and LIF-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 (Figures 2A and 2B) . 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 fme 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 fme 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 1 fill unit
and in sand lenses within the fine grained alluvium unit. The water table was
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encountered within the source area approximately IS-feet bgs. Data from the LIF probes
indicated that the NAPL migrated laterally on top of the fme 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 160-foot radius of the former tank
basins. The interpreted depth to the top of the NAPL ranged from S-feet to 24-feet bgs.
The interpreted depth to the bottom of the NAPL was generally near 2S-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 Terracon's Annual Monitoring Report dated June 30, 2007.

During January 200S, additional source area assessment activities were conducted,
including advancing 23 LIF probes (LIF-62 through LIF-S4) and five additional soil
probes (P-Sl through P-SS) to confirm previous LIF data. 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 Detailed Corrective Action Design (DCAD) could be developed to
address the risk to identified receptors. The additional source area assessment activities
included: additional assessment along the north, west and east edge of the proposed area ...',Q.5
for soil excavation; and further delineation of the horizontal extent along the northeast,
northwest, southwest and southeast edges assessed during March 2007.

Based on interpretation of LIF data 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. The interpreted depth to the top of the NAPL
ranges from 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 IS.5 feet.

A total of five soil probes (P-Sl through P-SS) were also advanced during January 200S to
collect soil and groundwater samples to confrrm data from the LIF probes indicating the
horizontal extent of the NAPL and assess other aspects of petroleum impacts near the
source area. The laboratory analytical results from the five soil samples collected did not>::
detect concentrations of BTEX, MTBE or GRO at or greater than the laboratory "\
reporting limits (RLs). Low concentrations of one or more BTEX compounds were
detected in groundwater samples collected from soil probes P-Sl, P-S3 and P-S4; however,
they did not exceed the MDH HRLs or HBVs. GRO concentrations in groundwater
samples collected from soil probes P-Sl and P-S3 exceeded the MDH HRV of 200 /lg!L.

Data from the LIF probes indicated that the NAPL migrated laterally on top of the fme
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 results of the additional source area assessment activities are summarized in
Terracon's Annuulll'1onitoring Report -200712008 dated June 12, 100S.

Guidance Document c-prp4-08: September 1008
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Section 2: Monitoring Results

2.1 Ground Water
Discuss the cumulative ground water monitoring results, water level measurements, and plume
characteristics with respect to identified receptors.

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

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
groundwater contour maps depicted in Figures 3A and 3B. The groundwater contour
maps developed using groundwater elevation data collected on November 10, 2008 and
February 11, 2009 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 infIltration/exfiltration, geologic formations,
groundwater pump-out, and/or other site features can affect the groundwater flow. Fluid

Guidance Document c-prp4-08: September 2008
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Map
WelllD Map ID Well 10 10

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-8S 57 MW-19 30

DW-8 55 lVIW-20 3130

DW-9 56 MW-21 50

MW-4 44 MW-22 51

MW-5 7 MW-23 52

MW-16 27 lVIW-24 53

City ofPaynesville monitoring wells MW-24 lVIW-25

CMW-42 42 RW-1 32
CMW-43 43
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level data from select monitoring wells screened within the drinking water aquifer and/or
located near recovery well DW-S are depicted on hydrographs in Figures 4A and 4B. The
hydrographs illustrate seasonal fluctuations in groundwater elevations and, in the case of
wells CiVIW-42 and DW-S (Figure 4A), the results of groundwater pumping activities.

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

Location Analvsis Quarterlv Semi-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 *

DW-3R BTEX, MTBE, GRO *
DW-5 BTEX, MTBE. GRO *
DW-6 BTEX, MTBE, GRO *

DW-7S BTEX, MTBE, GRO *
DW-7D BTEX MTBE, GRO *
DW-8 BTEX, MTBE, GRO *

DW-8S VOC GRO *
DW-9 BTEX. MTBE, GRO *

MW-IOD VOC, GRO, DRO *
MW-14D BTEX, MTBE, GRO *
MW-16 BTEX, MTBE, GRO +.

MW-17 BTEX, MTBE, GRO *

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 polyethylene tubing as
described in the attached sampling forms. The laboratory results are summarized in
Table 11. Natural attenuation monitoring parameters are summarized in Table 13.
Copies of laboratory reports are included in AppendL'l 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 November 2008
and February 2009. The annual groundwater monitoring event occurred in November
2008, while the semi-annual events occurred in November 2008 and February 2009. The
most recent monitoring event was conducted in February 2009 and included collecting
groundwater samples from wells DW-3R, DW-S, DW-6, DW-8, DW-8S DW-9, MW-I0D,
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 of various petroleum related compounds detected in samples

Guidance Document c-prp4·08: September 2008
Petroleum Remediation Program
Minnesota Pollution Control Agency



Monitoring Report
Page 9

, .•1

, ,

"

I"
I"

L.
L:
L,~

,

L:
1,,,:
I.,.
I,

collected from wells DW-5, DW-6, DW-8 and DW-9 and CW-4. The VOCs detected in the
groundwater samples collected from monitoring well DW-5 include benzene at 58.8
micrograms per liter (~g/L), ethyl benzene at 11.5 ~g!L, total xylenes at 16.8 ~g!L, and
gasoline range organics (GRO) at 186 ~g!L. The VOCs detected in the groundwater
samples from monitoring well DW-6 include benzene at a concentration of 10 ~g/L and .--C.~_._­

ethyl benzene at a concentration of 1.0 ~g!L. The VOCs detected in the groundwater
samples from monitoring well DW-8 inclnde benzene at 2.0 ~g/L. The VOCs detected in
the groundwater sample from monitoring well DW-9 include benzene at 1,330 f.1g!L, ethyl
benzene at 256 ~g/L, and GRO at 3,920 ~g/L. The VOCs detected in city Well CW-4
include benzene at a concentration of 0.73 ~g!L.

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 November 2008 and February 2009
with the exception of benzene detected at a concentration of 0.73 ~g!L during the February
2009 sampling event. 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 Appendi.x C.

The groundwater PUlp-ping 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 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 the 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. The drop pipe and fittings were replaced on CW-4 and
the pump was reinstalled and restarted by Thein Well on June 27, 2008.

Guidance Document c-prp4·08: September 2008
Petroleum Remediation Program
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The groundwater pumping rate for City \Vell 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 2008 to February 2009 was
approximately 100 gpm and appears to be controlling dissolved phase petroleum plume
migration in the direction of City Wells C\V-3, CW-5, 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.

2.2 Field-Detectable Vapors (photoionization detector, explosimeter, etc.)
Discuss the results of any additional follow-up field vapor monitoring. Include a description of
each vapor monitoring location and an explanation of monitoring methods and instruments
used. Interpret the cumulative results as related to the identified receptors.
Not Applicable

1\_111111'11'••
2.3 Vapor Intrusion (soil gas, sub-slab, indoor, ambient)

Discuss the results of any follow-up vapor intrusion assessment (VIA) activities including a
description of each VIA sampling location and an interpretation of the results with respect to
receptors.
Sub-slab soil gas monitoring points were installed during late 2007 and early 2008 at the
residences located at 154 Mill Street, 347 South Lake Avenue and 410 South Lake
Avenue. A third set of soil gas samples were collected during November 2008 from the
sub-slab monitoring points. The soil-gas samples were collected in Certified Summa
canisters equipped with a flow controller as described in Appendh C. The soil gas
samples were analyzed for the MPCA list of VOCs using EPA Method TO-15. The soil
gas samples were also analyzed for carbon dioxide, methane and oxygen. The sub-slab
soil-gas analytical results are summarized in Tables 20E - 20G. Laboratory analytical
results are included in Appendix A. The sample information forms and Indoor Air
Building Surveys are included in Appendix D.

A variety of petroleum and non-petroleum related volatile organic compounds (VOCs)
were detected in the soil gas samples collected from sub-slab monitoring points SSMP-1
through SSMP-3 at concentrations less than the MPCA residential Intrusion Screening
Values (ISVs) (Tables 20E - 20G). The soil gas sample collected from sub-slab
monitoring point SSMP-I (154 Mill Street) contained trichloroethene (TCE) at a
concentration of 15.1 micrograms per cubic meters of air (uglm3

) which exceeds the
MPCA residential ISV of a factor of 10.

Indoor air samples were collected at the residence located at 154 Mill Street to assess
whether vapors associated with the source area were intruding through the dirt crawl
space and intruding into occupied spaces of the residence. TCE was detected at a

Guidance Document c~prp4-08: September 2008
Petroleum Remediation Program
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concentration of 1.6 ug/m3 in the air sample collected from the crawl space, 3.6 ug/m3 in
the air sample collected from the basement, 29.6 ug/m3 in the air sample collected from
the main living space and 127 ug/m3 in the air sample collected from ambient air sample
collected from outside of the residence (Tables 20H - 20K). The TCE concentrations
detected in the air samples collected from the basement, main level and ambient air c ~-

samples exceeded the MPCA acute ISV of 3 ug/mJ
, however it is unclear from the limited

amount of data whether the source of the TCE is in the subsurface, the home or outside
ambient air.

2.4 Free Product
If free product is present, discuss what activities are being completed to measure and recover
it. Describe the effectiveness of the recovery efforts and free product trends over the course of
the investigation. Complete Table 14 and discuss the data compiled to date.
Fluid level data collected during this reporting period detected measurable free product
in monitoring wells MW-l, MW-18, MW-20, MW-22, MW-24 and MW-25 (Table 10).
Product recovery activities were not performed.
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Other (e.g., surface water, contaminated surface soil, etc.)
Discuss the results of any additional monitoring or subsurface investigation conducted during
this reporting period. Identify all monitoring locations on an attached site map by labeling each
location. A description of sampling methods, including the instruments used, must be included
in Section 6.

In December 2008, an additional monitoring well (MW-8S) was installed adjacent to
monitoring well lVIW-8 to provide a fixed down-gradient shallow monitoring point. The
well was advanced to a depth of 35-feet bgs. Groundwater was encountered at
approximately 20-feet bgs. Soil samples recovered from the soil boring in the field were
screened for the presence of organic vapors using a photo-ionization detector (PID)
equipped with a 10.6 eV lamp using a polyethylene bag headspace screening method
consistent with lVIPCA guidelines. Based on field headspace screening results and
olfactory and visual observation of soil samples collected from the soil boring, petroleum
impacts were not detected.

The subsurface consists of approximately IS-feet of gravelly sand overlying clayey sand
and sand to a depth of 22-feet bgs where water bearing sand was encountered to a depth
of 35-feet bgs. A 5-foot screen was set between 25- and 30-feet bgs to monitor
gronndwater quality near what appears to be the top of the drinking water aquifer. The
soil boring log and well construction record are included in AppendLx D.

Site ConceptuallVIodel
Discuss any changes to the overall site conceptual model that has altered the current site
management decision based upon the information presented in this report.
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 fme to coarse grained sand with
gravel and fIll overlying a fme grained alluvium unit composed of sandy clay and clay to
17- to 24-feet bgs. The fme grained alluvium unit overlies a water bearing coarse

Guidance Document c-prp4-08: September 2008
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grained alluvium unit consisting of fme to coarse grained sand that grades to gravel in
some areas. The coarse grained alluvium unit extends to at least 35-feet bgs and may be
the top of the drinking water aquifer. Perched water is occasioually eucountered within
the upper sand I fill unit and in sand lenses within the fme grained alluvium unit. The
water table was encountered within the source area and down-gradient at approximately
18- to 20-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. Based on interpretation of LIF data 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. The interpreted
depth to the top of the NAPL ranges from 7.5-feet to 24-feet bgs. The interpreted depth
to the bottom of the NAPL is generally near 25-feet bgs, but ranges from approximately
12.5- to 27-feet. The interpreted NAPL thickness is as much as 18.5 feet.

The NAPL is the apparent source of a dissolved phase petroleum plume that extends
900-feet to the north-northwest (CW-4) and to the east-northeast (DW-8), and to a depth
of at least 90-feet bgs. It is anticipated that the dissolved phase petroleum plume extends
to a similar distance and depth to the north and northeast of the source area. City Well
CW-4 is being pumped to contain the dissolved phase plume. Impacts to potential vapor
receptors have not been identified although a substantial petroleum vapor cloud is
present at the site and to the north along Lake Avenue.

Guidance Document c-prp4-08: September 2008
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o site closure
l:8J additional ground water monitoring
o additional field-detectable vapor monitoring
o additional soil or ground water investigation
o additional soil gas/vapor intrusion investigation
l:8J corrective action

Section 3: Site Management Decision
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3.1 Recommendation for site:

3.3 If additional monitoring or subsurface investigation is recommended, provide details of all
proposed activities (e.g., monitoring locations, sampling frequency, target analytes, additional
monitoring wells, soil borings). Continue ground water monitoring and sampling in
accordance with the previously-approved schedule until the MPCA responds to this report. ~~~_.

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
northwest and east-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
21, 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 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.

3.2 If closure is recommended, summarize significant investigative events and describe how the
site-specific exposure pathways identified in the site conceptual model (SCM) have been
adequately addressed.
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The results from vapor intrusion assessment activities completed to date have detected
concentrations of 1,2,4-trimethylbenzene, naphthalene and/or TCE in sub-slab soil-gas
samples collected from beneath the residences located at 154 Mill Street, 347 Lake
Avenue, and 410 Lake Avenue. Concentrations of 1,2,4-trimethylbenzne and TCE have
also been detected in indoor air samples collected the residence located at 154 Mill Street.
The concentrations of petroleum related VOCs detected in the soil gas samples collected
from the sub-slab monitoring points have been less than 10 times the MPCA residential
ISVs suggesting the residences are not at risk of vapors intruding into the structures
exceeding the residential ISVs. However, the chlorinated solvent TCE was detected in the
most recent soil gas sample from monitoring point SSI\'IP-l (154 Mill Street) at a
concentration of 15.1 ug/m which exceeds the MPCA residential ISV of 3 ug/m3

• TCE
was also detected in air samples collected from the crawl space (1.6 ug/m\ basement (3.6
ug/m3

) main level (29.6 ug/m) and outside ambient air (127 ug/m3
) suggesting the source

may not be in the subsurface.

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. 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
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.

• 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 dissolved phase petroleum
plume appears to become unstable.

• Conduct semi-annual site visits to collect fluid level data from wells DW-I, 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-lS, 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.

• Collect semi-annual groundwater quality samples for laboratory analysis from
monitoring wells DW-3R, DW-S, DW-6, DW-8, DW-8S, DW-9, MW-16 and MW-17;
and annual samples from monitoring wells DW-7S and DW-7D. Well DW-5 should be

Guidance Document c-prp4~08: September 2008
Petroleum Remediation Program
Minnesota Pollution Control Agency
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TABLE 20A· SOIL GAS ANAlYTICAl RESULTS
PAYNESVILLE PUBLIC WATER SUPPLY· MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41967016

I I ~ j /f III IV
Ib' ~ :&

GI) III .e., itt

CJ~

J
Sample Location

(depth in feet!

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

11/04/04
11/04/04
10/18/05

Grab
Grab
Grab

20.5
<11
520

18.5
<15

16,800

35.2
16.5

5,360

1,650
<580

<17
<17

1,750

<17
<17

1,500

<30
<30

38,400

<15
<15

7,060

TO-15
TO-15
TO-14

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

11/04/04
11/04/04

Grab
Grab

24.4
34.1

53
34

54.4
105.0

5,990
8,290

<18
<17

<17
44.5

31.8
75.9

<16
27.4

TO-15
TO-15

VP-3 5' - 0561
VP-3 19.5' - 0357

11/04/04
11/04/04

Grab
Grab

<750
<6000

1000
<8100

880
<7000

72,900
16,900,000

<1100
<9200

<1100
<9000

<2000
<16000

<1000
<8100

TO-15
TO-15

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

11/04/04
11/04/04

Grab
Grab

61.4
<45

39.3
<61

64.4
<53

38,400
46,900

<17
<69

25
<68

36.2
<120

15.9
<61

TO-15
TO-15

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

11/04/04
11/04/04

Grab
Grab

<12
15.6

<16
21.6

28.0
693

10,500
3,290

<18
<18

19.5
63.5

48.1
79.5

<16
30.0

TO-15
TO-15

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

11/04/04
11/04/04

Grab
Grab

23.1
14.6

<16
19.4

18.8
48.7

4,730
2,740

<18
<17

16.0
52.0

<30
75.9

<16
27.8

TO-15
TQ-15

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

VP-10 8.5' - 0566

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

Grab
Grab
Grab
Grab

<3.2
66.2
5.9

12.7

5.3
20.7
14.6
30.9

8.4
56.7
17.6
26.8

525
2,010
677

1,980

<4.9
<4.5
5.0

15.0

12.0
13.5
15.5
34.5

21.2
32.2
26.9
71.5

8.4
13.2
11.9
36.2

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

VP-11 6' - 0425
VP-116'-1033(dup)

10/18/05
10/18/05

Grab
Grab

<5.3
4.5

167
42.4

49.7
15.9

27.1
7.6

50.7
17.4

417
107

48.4
15.9

TO-15
TO-15

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

02/23/07
02/23/07

Grab
Grab

16.0
30.4

25.2
18.0

34.9
45.7

<3.4
<3.4

7.5

11.9

13.8

22.5

5.5

8.4

TO-15

TO-15
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TABLE 20A - SOIL GAS ANALYTICAL RESULTS
PAYNESVILLE PUBLIC WATER SUPPLY· MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

Terracon

516/09
NO • Non-detect
NE - Not Established
1. Sample diluted during laboratory analysis

Notes: Analytical data reported in micrograms per cubic meier (ug/m3).
Results at or below the laboratory reporting Iimlts (RLs) were preceded by the less than symbol «),

Concentrations above MPCA screening levels (A through C) are in bold.
A, MDH Heallh Risk Value (hllp:IIW'MV.hea1lh,state,mn,usJdivstehiairlhrvtabJe.hlm. 3(21/05)
B. EPA Reference concentrations
C. MDH Interim Screening Concentration
D. MPCA ResIdential Intrusion Screening Values

!

/ / / "I -; -; / I
I/) ~ ~ &

~ .. ~ ~ ~ ellJ11 ~ " _0 ttiCll rev r:.. " ..
o 0 .. t! J! of :c f')~ S J :S ~

!
.!!! .!!! t:: .. .. ~ tJ 0 y..~ t ....~ l' ~ /.~ "f ! i .. e ell ell Q

.2 .i: b .ff .§ 'fI -S.. .. .. ijj ,!2 :t t: ,.':; E -\< i., ., '" 0

Sample Location
{uo/m3\ luolm3\ luo/m3\ luoIm3\ {ualm3\ luoIm3\ luoIm3\ {uolm3\{deoth in lee"

QAlQC Samples
Method Blank: 25167 11/04/04 - NO NO NO - NO NO NO NO TO-15
Method Blank: 81927 04121105 - NO NO NO - NO NO NO NO TO-15
Method Blank: 156048 10118/05 - NO NO NO - NO NO NO NO TO-15

Method Blank: 317227 02/23/07 - NO NO NO . NO NO NO NO TO-15

MDH HRV Acute I Chronic A - - 100011.3-4.5 10000 I NE 370001400 NE NE NE 43000tl NE 43000tl NE -
EPARfc B NE 1,000 NE NE 6 6 7001 7001 -
MOH ISC c - - NE NE NE NE NE NE NE NE
MPCA ResidentiallSVs 0 4.5 1000 5000 NE 7 6 100 100 -

~1t:>lnn

.------1', 1 .N·_H'[pjects~ qqR\4~98701V\Eield-pata.T j-bles\OI18,,,P~lJM..xls\f\ioi\ Vai·old ,- I' .f?aQy,2 of,? --,... .. ---,... ' .----~.,." ....-._" .......__.-',;:.:.,;.:,.~_ So/lJ(~I2;bJi1:;" ;'"":iiAJ



~_i.~"t~sIfC!""Wi:iJf'\ ·'il!§"'')''';~~:if1~l!!!iti''''~'!I!1 -"~ret~~~'r;~17:Lm}?

Terracon

ND· Non·dal..c! .. bo.o RL~

NE _ Not E~lObli.nod

'. Olno' VOC~Dolocltld I..... tobo,olo,y ' .. pOri)

,. S..mpio dilul..d during ipborolory onoly~i•.

2. Inillul colle,olion tor Ini. compoun~ is oul~lde 01 molhod COn!,ollimii~. Inerutoro roo.ull~ ia .. n aol,mollon

3. 1.:l-ButAdiuno mPy ho.e bOen ml.ldpnt;fleo

NO NO
NO NO
NO NO
NO NO

10,000/20 NE/NE
NE NE
NE NE
20 NE

TABLE 20B - OTHER NOTABLE SOIL GAS ANALYTICAl RESULTS
PAYNESVILLE PUBLIC WATER SUPPLY. MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

Sample1.ocaUon
~ide.olh in fe~i) lua/m3f u 1m3

501/ Vapor Assessmenl
VP-1 2'-0724 I 11/04104 Grab 54.8 <7.9
VP-l 5'-0633 '11{04/04 Grab 32.1 <7.9

VP-25'-0145 I 11/04/04 Grab <9.2 <8.1
VP-2 16'·0501 I,J 11/04/04 Grab 280 99.2

VP-3S'·0561 '11/04/04 Grab <590 <520
VP·319.5'-0357 I 11104/04 Grab <4700 <:4100

VP-4 5'· 0722 '11/04104 Grab 321 <7.9
VP-4 14' - 0088 '11/04/04 Grab 128.0 <31

VP-S 5'·0354 '11/04/04 Grab 133.0 <6.3
VP-S 14'·0007 1 11/04/04 Grab 161 <8.1

VP-6 5' - 0324 ' 11/04/04 Grab 46.1 <8.1
VP-612'-0414 '11104f04 Grab 101 <7.9

VP-7 8.5'·0741 1 04121105 Grab 4.83 5.85
VP-8 5.5' - 0803 J 04121105 Grab 3.62 103
VP-9 5.5'·0126 J 04121/05 Grab 3.38 8.77
VP-l06.5'-0566 J 04121105 Grab 7.49 21.8

Vp·1A 5' - 0682 10116/05 Grab NA NA
VP-116'·0425 10/18105 Grab <3.9 <3.7

VP-11 6' -1033 (dup) 10118105 Grab <0.61 ';0.76

VP-128'·0017 •. J 02123107 Grab 49.6 9.8
VP-138'·0147 02123/07 Grab 104 ';0,60

QAlQC Samples
Method Blank: 25167 11104/04 NO NO
Method Blank: 81927 04121105 NO NO
Method Blank: 156048 10/18105 NO NO
Method Blank: 317227 02123/07 NO NO

-
MOH HRV Acute I Chronic " NE 1 NE I 0.04 I NE
EPA RIc P 350 2
MDHISC'; NE NE
MPCA ResidentiallSVs II 31000 0.3

No\o~ Anolyllc~1 datA lopoo,lod ,n nl!c,ogn.ms po' cubic n,olOl (ug''''31

Ro,""lIa 01 0' OOlow Iho lol>o,olo,y 'aporling IImlia (RL.) waro procadad Oy Iho la"" Inon .ymbol «)
ConconlioUona Ollg"D MPCAt>e,oon,ng luol'IA tn,ough C) 0'0 In bold

A. MDH Hoollh Ri.k Voluo (hIlp:.!.wwW.hoalth.~lolo.mn.u ...di"...ahJoirln."IObl... nlm. 3121/05)

e. EPA R"I",onc" concunl'olion~

C. MDH InlOlim 5c,aonlng Conconli..llon

D. MPCA R...;donllnllnli~slonsc:'....n;ng Volu,,~

5/6109

IIIe
b •
.2f!
f!oE
~

/j/.
,H

'uo/m3l u 1m3 iu Im31

lS.7 87.1 <10 TO·15
<13 16.4 <10 TO-15

177 ';6.1 <11 T0-15
53 359 40.8 TO-15

.;840 <3901 <6S0 T0-15
.;6700 .;3100 <5500 TO-15

<13 227 <10 TO-15
<51 .;24' <42 TO-15

<14 250 ' <11 TO-15
24 268 <11 TO-15

<13 '" <11 TO-15
<13 ';5.S l <10 TO-15

';3.6 <6.6 .;2.9 TO-15
26.2 341 ';2.7 TO-15
7.52 12.1 <2.6 TO-1S
21.9 27.8 ';2.2 TO-15

NA NA NA TO_14
27,800 ';2.8 ';4.9 TO-15
'64 ';0.59 ';1.0 TO.15

21.7 85.4 13.1 TO-15
50.1 361 19.6 TO-15

NO

I
ND 1 NO TO-15

NO NO NO TO-1S
NO NO NO TO-15
NO NO NO TO-15

2000 I NE

I
NE/NE NEINE

200 NE NE
NE NE NE

2000 3000 NE

/l

<15
<15

<15
<15

37,9
30.8

<15
<56

<15
<15

';4.1
15

5.42
18

21.5
24.1

<960
<7700

NA
11.600

426

(uqlm3)

/.
i.~
to},;U

<13
<13

<13
<12

<13
<12

<12
<12

<12
<49

NA
<5.8
<1.2

<3.5
<3.2
<3

';2.6

<0,95
<1.1

4,240
.;6500

(ug/m31

/
.
Ii

I
--.fuf!!m3)

/
.
I

G

lualm3

/~
gsc

"'"i~

uq!m3l

20.7 <12 <18
<11 <12 <18

<11 <13 <18
124 <12 27.5

.;730 .;600 <1200
.;5800 <6400 <9300

121 <12 <18
51.0 261 <71

42.0 <13 <19
44.7 <13 37

15.6 <13 <18
37.8 <12 30.5

8.99 <3.4 20.5
10.5 5.6 13.5
8.09 3.85 12
14.7 25.9 "
NA NA NA

<4.9 12,900 60.6
';1.0 460 15.6

6,20 15.2 37
23.6 22.5 60

NO NO NO
NO NO NO
NO NO NO
NO NO NO

NEINE NEINE NEINE
1000 NE NE

NE NE NE
5000 6000 NE

/
.
i

!1/ II:!/ J /
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TABLE 20C - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362

TERRACON PROJECT NO. 41987018

SAMPLE LOCATION VP-12 VP-13 INTRUSION SCREENING VALUES
DATE SAMPLE 2/23/07 2123107
DEPTH -# or HEIGHT +# in feet ·8 ·8
PID Readinq (ppm) . .

Result RL Result RL Result RL Resull RL Res.ISV Com/lndust. ISV Acule ISV
PARAMETERS (lJg/m~) (lJg{m~) Q (lJg/m~) (lJg/m~) Q (1J9/mJ

) (lJg/m~) Q (lJg/mJ
) (lJg/mJ) Q ("91m3) ("91m3) (lJglm3)

1 1 1-Trichloroelhane NO 1.5 NO 1.5 5000 10 000 140000
1 1 22-Telrachloroethane NO 1.9 NO 1.9 0.2 1 NE
1 1 2-Trichloroethane NO 1.5 NO 1.5 . 0.6 2 NE
1 1 2-Trichlorotrifluoroethane NO 2.1 NO 2.1 30000 80000 NE
1 1-Dichloroethane NO 1.r NO "1. f 500 1000 NE
1 1-Dichloroelhene NO 1.1 NO f.'1 , 200 600 NE
1 24-Trichlorobenzene NO 1.3 NO 1:3 4 10 NE
124-Trimeth Ibenzene 7.5 3.4 11.9 ·3:4" 7.0 20 NE
1 2-Dibromoethane EDB NO 2.1 NO "2';'1' 0.02 0.06 NE
1 2-Dichlorobenzene NO HI" NO :1'.6 200 600 NE
1 2-Dichloroethane NO 1.1 NO 1:1 0.4 1 NE
1 2-Dichloro ro ane NO U- NO . 1.S· 4 10 200
1 35-Trimeth lbenzene NO ·3.4 NO 3.4 6.0 20 NE
1 3-Butadiene 9.8 0.60 NO 0.60 . 0.3 1 NE
1.3-Dichlorobenzene NO 1.6 NO 1.6 NE NE NE
1 4-Dichlorobenzene NO 1.6 NO 1.6 60 200 10000
2-Butanone MEK 8.2 0.80 23.6 0.80 5000 10000 10000
2-Hexanone NO 1.1 NO 1.1 NE NE NE
2-Pro anol . . - 7000 20000 3200
4-Eth [toluene 3.7 '3.4 - 6.0 3.-4" NE NE NE
4-Methvl-2-pentanone (MIBK) NO U 13.1 • '1.1 3000 8000 NE
Acetone 49.6 • 0.64 l\, ss 104 6.4 De, Ll.SS

....
31000 87000 60000

Benzene 18.0 . 0.87 30.4 0.87 . 4.5 13 1000
Bromodichloromelhane NO 1.9 NO :1~9_" NE NE NE
Bromoform NO 2.8· NO '. 2.8' 9 30 NE
Bromomethane NO "'1.1 2.0 ·1.'1 5 10 2000
Carbon disulfide 5.0 0.84 3.4 . 0.84 700 2000 6000
Carbon tetrachloride NO 1'.7 NO 1:7 0.7 2 1900
Chlorobenzene NO 1~3 NO 1.3 .... .. 50 100 NE
Chloroethane NO 0.72 NO '0.72,:: 10000 30000 100000
Chloroform NO 1.3 NO . '1.3 100 300 150
Chloromethane NO ·',0:56' NO 0.56' 90 300 1000
C clohexane 15.2 0.91 22.5 0'.91 6000 20000 NE
Dibromochloromethane NO 2.3 NO (.- 2:3 NE NE NE
Dichlorodifluoromethane 2.4 ,1 :3 3.4 1~3" 200 600 NE
Dichlorolelrafluoroethane NO 1.9 NO -"~t:'9 :' NE NE NE
Ethanol . :; 15000 42000 180000
Eth I acetate NO .0.98 NO .•.0.98 '.' 3000 8000 40000
Eth Jbenzene 25.2 1.2 18.0 1.2 1000 3000 10000
Hexachloro-1 3-butadiene NO 2.9 . NO :2.9' • .:: 0.5 1 NE
Methvl-tert-butvl ether NO .0.98 NO '0.98 . <. 3000 8000 7000
Meth lene Chloride NO O~95 NO 0.95' .: 20 60 10000
Na hthalene 5.1 3.6': 5.5 3.60;" 9 30 NE



TABLE 20C - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING

PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362

TERRACON PROJECT NO. 41987018

Terracon

SAMPLE LOCATION VP·12 VP-13 INTRUSION SCREENING VALUES
DATE SAMPLE 2/23/07 2/23/07
DEPTH -# or HEIGHT +# in feet ·8 ·8
PID Readina (oom . .

Result RL Result RL Result RL Result RL Res.ISV Com/lndust. ISV Acute ISV
PARAMETERS (lJg/m~) (lJg/m~) Q (J.lg/m~) (J.lg/m~) Q (lJg/m~) (lJg/m~) Q (lJg/m~) (lJg/m~) Q ("91m3) ("91m3) (J.lg/m3)

ProDvlene 85.4 0.47 , 361 4;7 00 3 000 8000 NE
S rene 1.4 1.2 . 2.4 1.2 1000 3 000 21000
Tetrachloroethene NO '1.9 NO 1.9 .... 20 60 20000
Tetrahvdrofuran 13.1 0.80 ll.55 19.6 0,80' ll,55 NE NE NE
Toluene 34.9 1.0 45.7 1.0 . 5000 10000 37000
Trichloroethene NO 1.5 NO 1.5 3 8 2000
Trichlorofluoromethane NO . 1.5 NO 1.5 700 2000 NE
Vln I acetate NO 0.95 NO 0.95 200 600 NE
Vln I chloride NO 0.70 NO 0.70 1 3 180000
cis-1 2-Dichloroethene NO 1.1 NO 1.1 NE NE NE
cis-1 3·Dichloropro ene NO 1.2 NO 1:2 20 60 NE
m& -x lene 13.8 :2.4 22.5 2.4 100 300 43000
n-He tane 21.5 ·u 24.1 1.1 .... NE NE NE
n-Hexane 21.7 0.96 50.1 0:96 2000 6000 NE
o-X lene 5.5 1.2 8.4 1:2 100 300 43000
trans-1 2-0ichloroethene NO "·1.1 NO f.1 60 200 800
trans-1 3-0ichloroprooene NO 1.2', NO 1'.'2 20 60 NE

Notes: Analytical data reported In micrograms per cubic meter (lJg/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 not .!i!.stablished for the respective parameter.
Rl column includes laboratory reporting limits for the respective parameter.
• The action levels shown are for TOTAL Xylenes (combined m&p-Xylene and o-Xylene).
ISV =MPCA Intrusion Screening Value (ISV) (MPCA. Risk·Based Guidance for Vapor Intrusion Pathway 9108)
Q column includes footnotes for referencing laboratory reporting qualifiers.
06 = The relative percent difference (RPD) between the sample and the sample duplicate exceeds l~boratory control limits.
E = Analyte concentration exceeded the calibration range. The reported result is estimated.
L1 =Analyte recovery in the laboratory control sample (LCS) was above QC limits. Results for this analyte In associated samples may be biased high.
55 = Analyte did not meet the secondary source verfiication criteria for the initial calibration. The reported result should be considered and estimate.
1 = Collected using certified canister and 200 cubic centimeter per minute (30 min) flow controller.

.,·ID·,,"....'~\10QQ\~ ;Q'unl fl\F"",,,,_n~,~.T"hlp~\111 '" r'"JFM ~15_ P""e 2 01 2_ VI~



:'~~"'/Gl"'J&El'T~~~tl~",m~1~:;i~1d'i,fP~Hn;'~:~W!"\~~~,'~;',~,~):-,<~\\~ ~'~~-i~-§;'~'M'"~

Terracon

TABLE 20E - 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 LOCAnON SSMP~11 SSMP-1 1 SSMP-l '(1274) 1274 Cert. INTRUSION SCREENING VALUES
1154 Mill Stl 1154 Mill Stl 1154 Mill Stl 1154 Mill Stl

DATE SAMPLE 1117/07 418108 11111/08 11/11108
DEPTH 1-# or HEIGHT l+#\ In feet -0.3 -0.3 -0,3 -0.3

Result RL Result RL Result RL Result RL Res.ISV Com/lndust. ISV Acute ISV
PARAMETERS (~9Im') (~9/m') Q (~9Im') (~9Im') Q (~9Im') (~9/m') Q (~9/m') (~9Im') Q (~9Im') (~9Im') (llg/mJ

)

111·Trichloroethane ND . '.1.5 ND ',1.9' 1.6 1.6 ND 1.1 . 5000 10000 140000
1 1 2 2·Tetrachloroethane ND 1.9 NO .'2.4 NO 2.1 NO 1.4 0.2 1 NE
1 1 2-Trichloroethane ND 15 ND "1.9, ND :1.6 ND 1.1 0.6 2 NE
1 1 2-Trichlorotrifluoroethane NO ,.2.2 ND '2.8 . ND 2:4 NO . "1.6· 30000 80000 NE
1 1-0ichloroethane ND 1.1 ND 1:4 ND ' 1.2' NO .'. 0.82 500 1000 NE
1 1-Dichlaroethene NO U ND 1.4 .. NO 1.2 NO "0:81'· 200 600 NE
1 24-Trichlarobenzene NO .1:4 NO :1.7/. NO 1.5 NO '. 0.99 4 10 NE
1 24-Trimeth Ibenzene 6.3 3:4 ." NO ".4.4"': ND 3.7 l2 NO 2.5 7.0 20 NE
1 2~Dibromoethane EOB NO 2.2 NO "2.8 NO . 2:4 ND .: 1.6 0.02 0.06 NE
1 2·Dichlorobenzene NO "1.7 NO 2..1 20.0 1.8 . NO 1.2' 200 600 NE
1 2-Dichloroethane NO U NO .•••:1:4 NO 1'.2 NO '0:82 0.4 1 NE
1 2-DichJoro ro ane ND 1.3 ND '.. :1'6' ND 1:4 NO '0.94 4 10 200
135-Trimeth Ibenzene NO '3.4 ND "4:4 ND 3.7 l2 NO : 2.5 6.0 20 NE
1 3~Butadiene NO _ 0.62 NO '078'- NO .. 0.67 NO .. '0:45'- 0.3 1 NE
1 3-Dichlorobenzene NO '1.7 NO '2.1 NO .1.8 NO . 1.2' NE NE NE
1 4·Dichlorobenzene ND '1.7 ND '.2.1 4.7 '1.8. ND ':1.20' 60 200 10000
2~Bulanane MEK) 12.8 "'0.83." NO 1.0' . 6.0 ·0.89 NO '0.60' 5000 10000 10000
2~Hexanone 2.8 '1.1 NO 1:4 " ND '1.2 NO 0.83.' NE NE NE
2-Pro anal NO 3.4 NO AA ND 3'7 NO '.2:5.: ' 7000 20000 3200
4-Eth Itoluene NO '3:4· , NO . '4:4 NO 3'7 NO '2.5' NE NE NE
4-Methvl-2- entanone (MIBK) 1.9 '1.1 NO "1.4 ND '1.2 ND 0.83· .. · 3000 8000 NE
Acetone 73.2 . 0.66'" E 9.5 "0.84'. 23.6 ' 0.71 ND 0:48' 31000 87000 60000
Benzene 1.0 '0.90 NO "1T NO • 0.96- NO -0.65,. 4.5 13 1000
Bromodichloromethane ND :1.9 .. ND .:.2:4'·': ND 2.1 ND 1.4 NE NE NE
Bromoform NO ... ,2:9' NO . 3.7 NO 3.1 NO '2.1 9 30 NE
Bromomethane NO .1.1 NO ./.1A··••. NO '1.2 NO .0.79 5 10 2000
Carbon disulfide 3.3 0:87· • NO ',.1.1 NO 0.93 NO 0.63 . 700 2000 6000
Carbon tetrachloride NO 1.8 ND 2:3", NO " '·1:9· - NO 1.3.-' 0.7 2 1900
Chlorobenzene NO ._1:3.: . NO '1.6." 2.0 '1.4· . NO . 0.94 50 100 NE
Chloroethane ND '''0.75 NO ',0:94' ND ',00:80 . NO /0.54 10000 30000 100000
Chloroform NO 1.4 NO 'AT,,' NO :1.5' NO '.0.99.' 100 300 150
Chloromethane NO "'0.58' NO '(0,73" ND '0:62 NO ·"'0.42{- 90 300 1000
Cvclohexane NO 0,9F NO '1.2·: ND '.1.0 ND 0,68, 6000 20000 NE
Dibromochloromethane NO /2.3 NO ;::'3.0' ND '2:5 NO '1.7 NE NE NE
Dichlorodifluoromethane 2.1 1:4 NO .1.7' 2.6 1.5 NO 1:0 .. 200 600 NE
Dichlorotetrafluoroethane ND 1.9 '. NO .2:4" ND 2.1 NO '. '.1:4 NE NE NE
Ethanol 54.0 2.6' E NO 3.3" . 13.8 2.8 11 NO A.9· 15000 42000 180000
Ethvl acetate NO '::1.0 NO ",1.3.'" ND 1:1 NO 0.73 3000 8000 40000
Ethvfbenzene 2.5 1.2 ND ":1.:5.'" ND "'/1:3"" ND ' :0.88',' 1000 3000 10000
Hexachloro-1 3-butadiene ND ,:3.0' ND "3.8,--' ND "':'3:3· ND '''2.2- 0.5 1 NE
Methvl-tert-butvl ether NO J.O NO "",1'.-3.'. ND .......1.1 NO ,0.73' 3000 8000 7000
Methvlene Chloride 1.1 '.0,96i ND ·',fZ:.:' 2,1 ('1.1' NO ::.'0'71:: 20 60 10000
Nachthalene 7.8 : '3,7:, 55 14.0 ..;':4].. 6,9 .;,'4.0' NO .•2.7., 9 30 NE
Propvlene ND '0.48;' NO ,c:0.61.' NO -'"(:0:52'-' NO ·'0'35''- 3000 8000 NE

I
Styrene 1.7 1:2 .... NO ":':iT5':'" 1,7 ':,1.3 NO ' ,'0:87' 1 000 3 000 21000
Tetrachloroethene ND •... .-1:9'.. NO ····":2.4··' ND ",2'.1: . ND '.'-1.4.' 20 60 20000
Tetrahvdrofuran NO '.0:83. NO ',:'1,0 NO ,0.89 .. ND "0:60' NE NE NE



TABLE 20E - 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~11 SSMP-1 ' SSMP-1 '(1274) 1274 Cert. INTRUSION SCREENING VALUES
1154 Mill SO (154 Mill SO 1154 Mill SO 1154 Mill SO

DATE SAMPLE 1117107 4/8/08 11/11/08 11/11108
DEPTH (-#) or HEIGHT +# in feet -0.3 -0.3 -0.3 -0.3

Result RL Result RL Result RL Result RL Res.ISV Com/lndusL ISV Acute ISV
PARAMETERS (~9/m') (~9/m') Q (~9/m') (lJg/m~) Q (~9/m') (lJg/m::l) Q (~9/m') (~9/m') Q (~9/m') (l-Ig/m:J) (l-lg/m J

)

Toluene 6.5 1.1 1.3 1.3 3.8 1.1 NO • 0.77 5000 10000 37000
Trichloroethene NO 1.5 NO 1.9 15.1 ·······1$· NO 101',' 3 8 2000
Trichlorofluoromethane 1.6 1.5 NO 1.9 • 1.6 ..."1;6 ..•, NO 1.1-.. ' 700 2000 NE
Vin I acetate NO -. 0.98' NO 1.2 2.3 . '1.1-' . NO .0.71 . 200 600 NE
Vin I chloride NO '.,0.72 NO 0.90,' NO '. ·0.7T. NO . ,.0:52· 1 3 180000
cis~1 2-Dichloroethene NO 1.1- NO 1.4, 2.1 '.1.2 " NO :0.81' NE NE NE
cis-1 3-Dichloro ro ene NO 1-3 NO 1.6' NO '1.4' NO .' 0.92 20 60 NE
m& -X lene 4.5 2.4 . NO 3.1 NO . 2:6' NO 1.8"; 100 300 43000
n-He tane NO 1.1 NO 1.4' . NO ••••. 1:2. NO - 0.83., NE NE NE
n-Hexane 1.0 0.99 NO 1.3 NO "1-.1" NO . 0.72/: 2000 6000 NE
o-X lene 1.9 1.2 NO 15 NO '1.3. NO "0.88- 100 300 43000
trans-1 2-Dichloraethene NO 1.1 NO 1.4" NO . '1:2',' NO '0.81-:: 60 200 800
trans-1 3-Dichloroorooene NO '1.3 NO 1.6· NO 1.4> NO ./0.92··.· 20 60 NE
Carbon dioxide - - - 0.98 "·"0;74 i A - NE NE NE
Methane - - - - NO >1$" A - NE NE NE
Ox en - - - - 22.9 . :3.0:" A - NE NE NE

Notes: Analytical data reported in micrograms per cubic meter (lJg/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 not ~stabljshed for the respective parameter.
RL column includes laboratory reporting limits for the respective parameter.
• The action levels shown are for TOTAL Xylenes (combined m&p-Xylene and o-Xylene).
ISV =MPCA Intrusion Screening Value (ISV) (MPCA, Risk-Based Guidance for Vapor Intrusion Pathway 9108)
Q column includes footnotes for referencing laboratory reporting 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.
L1 = Analyte recovery in the laboratory control sample (LCS) was above QC limits. Result may be biased high.
L2 = Analyte recovery in the LCS was below QC limits. Result may be biased low.
SS = Analyte did not meet the secondary source verfiication criteria for the initial calibration. The reported result should be considered an 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.
A = Concentration in percent
1 = Collected using certified canister and 200 cubic centimeter per minute (30 min) flow controller.
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Terracon

TABLE 20F - 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 SSMP-2 (1240) 1240 Cert, INTRUSION SCREENING VALUES
(347 Lake Ave) 1347 Lake Ave) (347 Lake Ave) (347 Lake Ave)

DATE SAMPLE 1/11/2008 4/8108 11111/08 11/11/08
DEPTH (-#l or HEIGHT t+#l In feet -0.3 -0.3 -0.3 -0.3

Result RL Result RL Result RL Result RL Res.ISV Com/lndust. ISV Acute ISV
PARAMETERS (~9/m') (~9/m') Q 1~9/m') (~9/m') Q 1~9/m') (~9/m') Q (~9/m') 1~9/m') Q ("91m3) ("o/m3) 1~9/m3)

1 1 1-Trichloroethane ND 1.6 ND 1.8 ND 1.7 ND 1.1 5000 10.000 140000
1 1 22-Tetrachloroelhane ND 2.0 ND ':2.3 ND 2.2 ND '.1.4 0.2 1 NE
1,12-Trichloroethane ND ·1.6 ND :'.1.8 ND 1.7 ND · 1.1 . 0.6 2 NE
1 1 2-Trichlorotrifluoroethane ND . 2.3· ND 2.7 ND 2.5 ND 1.6 . 30000 80000 NE
1 1-Dichloroethane ND 1.2 ND 1.4 ND 1.3 ND 0.82 500 1000 NE
1 1-Dichloroelhene ND ".'1:2 ND '1,3 '. . ND 1.2 ND '0.81 200 600 NE
1 2 4~Trichlorobenzene ND .1.4 ND 1.6 ND 1.5 ND 0.99 4 10 NE
1 2 4-Trimethvlbenzene 5.2 3:6 4.5 '4.2' ND 3:8. L2 ND · 2.5. 7.0 20 NE
1 2-Dibromoethane EDB ND 2.3 .'. ND 2.7 ND 2.5 ND 1.6 0.02 0.06 NE
1,2-Dichforobenzene ND · ·'·1.7 ND ·'2,0 ND 1.8 . ND '1.2 ' 200 600 NE
1 2-Dichloroethane ND 1.2 ND ·1.4 ND '1:3 ND 0.82 004 1 NE
1 2-Dichloroprooane ND 1:3 ND . 1.6 ND 104 ND 0.94 4 10 200
1,3 5-Trimethvlbenzene ND 3.6 ND ',4.2 ND '3.8 L2 ND 2.5· 6.0 20 NE
1 3-Buladiene ND ·0.64 .. ND '-0:75. ND '0.69 . ND 0.45, 0.3 1 NE
1 3-Dichlorobenzene ND 1.7' . ND 2.0 ND 1.8 ND 1.2 NE NE NE
1 4-Dichlorobenzene ND 1.7 ND '2.0' ND "1.8 ND 1.2' 60 200 10000
2~Butanone MEK 16.0 :0.86 •. ND 1.0 2.1 0.92 ND 0.60 5000 10 000 10000
2-Hexanone 1.7 '1.2 ND 1.4 ND . 1.3" ND 0:83 NE NE NE
2-Pro anal 9.1 3.6'.' ND ':4.2 ND S.8 ND · 2.5 7000 20 000 3200
4-Ethvltoluene ND : 3.6 ND 4.2 ND 3,8 ND · 2.5' NE NE NE
4-Methvl-2~oentanone (MIBK\ 2.6 1.2 ND '1.4 . ND "1.3 ND . 0,83 3000 8000 NE
Acetone 130 ",0.69 . E 23.1 ":0.80' 10.0 '0.74 ND :0048' 31000 87000 60000
Benzene ND · 0.93.' 1.8 '1.1' ND 1.0 ND :::0.65 4.5 13 1000
Bromodichloromethane ND 2.0 ND :'2.S· ND . ·'2.2 ND ,1.4.. NE NE NE
Bromoform ND ,·S.O ND 3.5. ND - 3.2 ND · 2:1 9 30 NE
Bromomethane ND · . 1.1 ND . ·l.S: ND "1.2, ND "'0.79' 5 10 2000
Carbon disulfide 2.1 0.90 ND 1.0: ND '0.97. ND .' 0.63 700 2000 6000
Carbon tetrachloride ND 1.9 ND '.2.2' . ND 2,0' ND '1.3. 0.7 2 1900
Chlorabenzene ND 1:3 . ND ·1.6' ND '1.4. ND 0.94 50 100 NE
Chloroethane ND 0.77" ND "'0.90:' ND '0.83 ND 0.54 10000 30000 100000
Chloroform ND '.1.4: .' ND '.:1.6.':': ND »1.5" ND ,·0.99 100 300 150
Chloromethane ND '0.60 ND . "'O.7Q' ND Q.B5 . ND . ". 0.42 90 300 1000
Cvclohexane ND ···.0.97. 1.8 ····.T.1.·· ND '1.0 ND :0.68 6000 20000 NE
Dibromochloromethane ND 2:4' ND 2.8 ND :,2.6',' ND 1.7' NE NE NE
Dichlorodifluoromethane ND 1.4'.' 4.0 ":1.T.' :, 2.6 ····1:5 ND ·· .. 1.0· 200 600 NE
Dichlorotetrafluoroethane ND 2.0 ND - '2.3' ND :2.2. ND 1:4 NE NE NE
Ethanol 33.5 '2.7 10 3.2· • 55 ND 2.9 ND 1:9 15.000 42000 160000
Eth I acetate ND . 1.0' ND ,., '1,2":'· ND 0'1.1 ND 0.73 3000 8.000 40000
Ethvlbenzene ND '1:3 2.4 "'::1.50'.. ND . :,'fA NO :/0.88 1.000 3000 10000
Hexachloro-1 3-butadiene ND · '3.1 ND :"'::3.7., ND " 3.4., NO ",2.2 0.5 1 NE
Methvl-tert-butvl ether ND '.'1:0 ND "',1.2 ND ',/1.1:,' ND ',0.73. 3000 8000 7000
Methvlene Chloride ND ".1.0' . 9.3 "::"1.2'·' 2.4 "0:'1.1,' ND 0.71 20 60 10000
Na hlhalene 18.7 "3.9 l1 ND ."A5. ND . :4.2 ' ND ··.·2:7 9 30 NE
Pro lene ND "0.50 •. ND "'0:58" ND "0:54'- ND ",:0:'35 3 000 8000 NEIt rene

ND "·:"1,2 .• ND '.. 1.4 . ND '-1.3 ND ··•·.. 0.87. 1000 3000 21000
~" Tetrachloroethene ND 2:0 ND ND ·,·'2.2:' . ND '1:4 .. 20 60 20000
l .: ~ Tetrahvdrofuran ND "0:66' ND :,,,t. ,; ND .0.92' ND :"0.60 NE NE NE



TABLE 20F - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (347 LAKE AVE.)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

,;',!
,:;iTerracon

1

SAMPLE LOCATION SSMP-2 SSMP-2 SSMP-2 (1240) 1240 Cert. INTRUSION SCREENING VALUES
1347 Lake Ave\ (347 Lake Ave\ 1347 Lake Ave\ (347 Lake Ave)

DATE SAMPLE 1/11/2008 4/8/08 11/11/08 11/11/08
DEPTH (-#) or HEIGHT (+#l in feet -0.3 -0.3 -0.3 -0.3

Result RL Result RL Result RL Result RL Res.ISV Com/lndust. ISV Acute ISV
PARAMETERS (~g/m') (~g/m') 0 (~g/m') (~g/m') Q (~g/m') (~g/m') Q (~g/m') (~g/m') Q (~a/m3) (~a/m3) (~g/m3)

Toluene NO 1:1 7.2 1.3 NO 1.2 NO 0.77 5000 10000 37000
Trichloroelhene NO 1.a NO . 1.8' NO 1.7..... NO 1.1 3 8 2000
Trichlorofluoromelhane NO 1.a NO 1.a NO '.1.7'•• NO 1.1' 700 2000 NE
Vin I acetate 3.0 1.0 NO 1.2' 2.6 ··.U NO '0.71 200 600 NE
Vinvl chloride NO 0.74. NO 0.86 NO .0.80· NO '0..52' 1 3 180000
cis-1 2-Dichloroethene NO 1.2 NO 1.3 NO 1.2 ... NO 0.81 NE NE NE
cis-1,3-Dichloropro ene NO 1.3 NO 1.5 NO '1A:' NO . 0:92 20 60 NE
m&o-Xvlene NO .. 2$ 7.1 2.9 NO '2.7 NO . :1:8 100 300 43000
n-Heotane NO 1..2 . 1.5 1.4 NO "1:3'" NO '0.83 NE NE NE
n-Hexane NO 1.0 4.2 1.2 NO >·1"1 .... NO .'072 2000 6000 NE
o-Xvlene NO 1.3' 2.8 1.5" NO ..:1.4: NO 0.88 100 300 43000
trans-1 2-Dichloroethene NO ' 1:2 NO 1.3 NO ·.... 1.2 NO "0.81" 60 200 800
lrans-1,3-Dichloroorooene NO 1.3' NO 1.5 NO ::;1.4 NO : 0.92 20 60 NE
Carbon dioxide - - - 2.9 '0.77.: A - , NE NE NE
Methane - . - . NO 1:5 A - .;, NE NE NE
Ox en - , - . 20.1 3.1 A - :.. NE NE NE

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 not ~stablished for the respective parameter.
RL column includes laboratory reporting limits for the respective parameter.
~ The action levels shOwn are for TOTAL Xylenes (combined m&p-Xylene and a-Xylene).
Q column includes footnotes for referencing laboratory reporting qualifiers.
ISV = MPCA Intrusion Screening Value (ISV) (MPCA. Risk-Based Guidance for Vapor Intrusion Pathway 9/0B)
D6 = 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.
L1 = Analyte recovery in the laboratory control sample (LCS) was above QC limits. Result may be biased high.
L2 = Analyte recovery in the LCS was below QC limits. Result may be biased low.
55 =Analyte did not meet the secondal)' source verfiication criteria for the initial calibration. The reported result should be considered an 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.
A =Concentration in percent
1 =Collected using certified canister and 200 cubic centimeter per minute (30 min) flow controller.
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TABLE 20G - 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 LOCAnON SSMP_3 1
SSMP-3 ' (O2~~) 0255 Cert. SSMP-3 1 (10~~) 1047 Cert, INTRUSION SCREENING VALUES

(410 Lake Ave) (410 Lake Ave 1410 Lake Ave\ 1410 Lake Ave 1410 Lake Ave)
DATE SAMPLE 1/11/2008 5120f08 5/20/08 11/11108 11/11108
DEPTH -# or HEIGHT +# in feel -0.3 -0.3 -0.3

Result RL Result RL Result RL Result RL Result RL Res, l~~ con1~~~ust. lSV Acute ISV
PARAMETERS (1J9Im J

) (lJglm J
) Q (1J9/m J

) (1J9/mJ
) Q (1J9!mJ

) (1J9/m
J

) Q (lJglm~) (lJg/m~) Q (lJg/mJ) (lJg/mJ) Q (lJo!m3 Im3l (1J9 'm3)
1 1 1-Trichloroethane NO 1:6' NO 1.5 NO 1.1 NO '1';7 NO 1.1 5,000 10 000 140000
1 1 2 2-Tetrachloroethane NO ' 2:0 NO 1'.9 NO 1.4 NO 2.2 NO 1.4 0.2 1 NE
112-Trichloroethane NO 1:6 NO 1'.5 NO 1.1 NO '1.7 NO n':' 0.6 2 NE
112-Trichlorotrinuoroethane NO "2:3 NO .,2.1 NO '1:6 NO 2.'5 . NO U'i 30000 80000 NE
1.1-Dichloroethane NO 1.2 NO "1'.'1 NO ':0~82 NO 1:3'" NO '0:82 500 1000 NE
1 1-Dichloroethene NO 1:2 NO 1'.1 NO ,- - 0.81 ND "1:2 ND "0.81 200 600 NE
1 24-Trichlorobenzene NO 1.4 ' NO '1.3 . ND 0.99 ND 1'.5 NO 0.99 4 10 NE
124-Trimeth Ibenzene ND '3:6 NO "3.4 NO 2:S ND "3.8 " ND 25 7.0 20 NE
1 2-Dibromoethane ED8 ND 2:3 ND 2.1 NO ",: 1.6 NO "2.5 NO :":,1.6 0,02 0.06 NE
1 2-Dichlorobenzene ND 1.7 ., NO ',1.6 ND · 1.2 ND .' '1.8 ND 1'.2 200 600 NE
1 2-Dichloroethane NO 1.2 NO ".1':'- ND '0.82 NO I •..... 1.3' NO 0'.82 0.4 1 NE
1 2-Dichloro ro ane NO 1.3 NO 1..3 ND 0:94'-- ND 1.4' ND ' 0.94 4 10 200
1 3 S-Trimeth lbenzene NO '3.6 ND SA ND 2.5 NO 3:8: " NO "'2.5: 6.0 20 NE
1 3-8utadiene ND 0.64 ND .. 0.60 ND :OAS' ND :":'0.69' ND ' :'0.45 03 1 NE
1 3-Dichlorobenzene NO .. , 1:7 ND "'1'.6 ND '1~2 . NO 1:8 NO 1;2 ' NE NE NE
1 4-Dichlorobenzene ND . =·:.1.7' ND ' "1.6 ND '1:2'" NO ·:'-:8' ND 1~2 60 200 10000
2-Butanone MEK 30 0:86 . 1.1 '0;80'" NO 0.60 2.0 0:92 ND 0.60 5000 10.000 10000
2-Hexanone ND 1.2 ' ND ""1':1 NO 0.83 ND 1:3' ND -, 0.83' NE NE NE
2-Pro anol ND 3.6 ND 3A' NO 2:5 ND '3:B . ND "2.5 ' 7.000 20.000 3200
4-Eth Itoluene NO 3:6 NO 3.4 ND "2:5 ND -'"3,8 ND '2.5' NE NE NE
4-Meth 1·2- entanone MIBK ND 1:2 ND 1.1' ND ""0.83'-- ND 1'.3' ND ' '0'.83 3000 8000 NE
Acetone 13.6 0~69:': 12.2 '0.'6'4 ND . '0:48' 5.8 ':0:74' . NO "OA6 31000 87.000 60000
Benzene NO 0:93 NO 0.67 . NO ':,0.65< , ND ".0 ND '0.65 4.5 13 1000
Bromodichloromett'ane ND 2.0 ND 1.9 ND · .1A. ND '2.2 ND ',' 1:4' NE NE NE
Bromoform NO 3.0 NO . 2:8 ND 2."1 ND "3,2'; ND '2.1 9 30 NE
Bromomethane ND 1:1: ND 1.1 NO '0.79, NO '1.2'; NO '::'0;-79 ;. 5 10 2000
Carbon disulfide 1.7 ,0~90, ND 0.84 ND :'0.63 ND 0.91' ND . 0:63 700 2000 6000
Carbon tetrachloride NO 1.9 ND - '1.7 ND 1.3'''' ND ""2.0 '. ND '"1.3. 0.7 2 1900
Chiorobenzene ND '1:3 NO "1:3 ND 0.94 ' ND

..
'1A ND "0.94 50 100 NE

Chloroethane NO ::0.77 .. NO 0.72 ND . :':'0.54" ND ::,' 0.83' ND • D.54 10000 30,000 100000
Chlorofonn ND 1A' ND ' , 1.'3 ND 0'.99 ND -1:5 NO "'0.99' 100 300 150
Chloromethane ND 0.60' ND "0.'56' NO ~-: 0:42 '. ND -"'0.'65'" NO ':"0.42' 90 300 1000
C c10hexane ND 0;97 ND 0.91 NO 0.68 ND "--1.0" ND '0',68 6000 20000 NE
Dibromochloromethane ND ;,2,4-, ND 2;3"" ND 1'.7 ND 2.6' NO ' 1.7 ' NE NE NE
Dichlorodifluoromethane ND 2.7 1;3 NO 1.0 3.0 ····1.'5· NO '1.0' 200 600 NE
Dichlorotetrafluoroethane ND '2.0 NO :1,9 ND '1:4' ND 2.2';'" NO "'1:4 NE NE NE
Ethanol 33,1 2.7 16.3 "2,5 NO " '--1~9" 13.7 :2.9: " ND 1:9 . 15 000 42 000 180000

Eth I acetate ND ·'1:0 ND '0,98' ND '0'.73 ND 1.','1': NO "0.73" 3000 8000 40000

Eth Ibenzene ND '". 1.3:' ND -- '1.2"" ND ""0;88 NO ":;1'.'4':" ND ';n,88 ' 1000 3000 10000

Hexachloro-1 3·buladiene NO :",3.1 ND '" '<2.9"" ND ,. 2:2 NO ';'3A' NO 2,2 . 0.5 1 NE
Methvl-tert-buM ether NO 1:0" ND 0:98 NO ":'0:73:' ND 1:1"" ND :"0.73 3 000 8000 7000

Meth lene Chloride 112 ,1;0 , 22.0 0:95" NO 0.7-1' , 2.6 ''''-.1 ND . "0.71 20 60 10000

Naphthalene 4.7 ".3:9 " NO •3:6 NO · ·2.7' NO .. A:2',:' NO :2.7 . 9 30 NE
Pro lene 1.0 '0:50:· ND ""0.47,'7 ND 0.-35'.'" ND :0.54 ND ;;':0.35 ' 3.000 8000 NE
St rene ND .1:2 ND ·1.2 .' ND :0.87 ND 1.'3';'- ND 0,8T 1000 3,000 21000

Tetrachloroethene NO :2;0 28.1 "i"'L9' ND "1:4 ND ,: ,:2:'2 ND ···1A'· 20 60 20000

Tetrah drofuran ND "':'0:86"' NO . ::,:'0.'80"'" NO ., 0.60 ND ·;;".0.92:~· NO ·:D.60 .' NE NE NE
Toluene NO :~. :1;.1 .. 2.1 ",; ;'1.0"" NO 0:77 1.4 :,:":':1.'2'':- ND ;'::O.7r:·': 5000 10 000 37000
Trichloroethene ND '1:6 ND :1;5';" NO · ':1:1 NO ,1';7:'::: NO 3 8 2000
Trichlorofluoromethane NO ':'1:6" ND '-':1':5'::- NO .- :"1.'1: NO :":'-1:7 ND 700 2000 NE
Vln I acetate ND :t:O"- ND ;"'0:95" ND _ "0'.7-1 ND ,~', ':1:1' ND ' 0':71'," 200 600 NE
Vin I chloride ND '·0:74 . ND ':;"'0.70"','.: ND '0;'52' ND "·0.80,:' ND ':".0.'52"" 1 3 180000,. cis-1 2-Dlchloroethene NO ''',:'-'2'':' NO , .. :1A ::"" ND "'O~61 ND :-1:2' ND :':; 0.81'" NE NE NE.,
cis-1 3-Dlchloro ro ene ND ''"1:3 ND "":'1.2"::: ND "0.92,",: ND "·':1A ND .. 0';92:·':' 20 60 NE
m&p-Xvlene NO ... 2.5- ND ND 1.8 .' NO 2.7',,' NO .. :,:1-.8': 100 300 43000
n-He lane ND 1:2; , ND ND "0:83:,:'-- NO 1:'3 NO - ,:0:83"" NE NE NE

\., ,
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TABLE 20G - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (410 LAKE AVE.)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

Terracon

SAMPLE LOCATION SSMP_3 1 SSMP-3 ' (0255) 0255 Cert. SSMP·3 1 (1047) 1047 Cert, INTRUSION SCREENING VALUES
1410 Lake Ave) 1410 Lake Ave" 1410 Lake Ave) 1410 Lake Ave" (410 Lake Ave)

DATE SAMPLE 1/11/2008 5/20108 5120/08 11/11/08 11/11/08
DEPTH -# or HEIGHT +# in feet -0.3 -0.3 - -0.3

Result RL Result RL Result RL Result RL Result RL Res.ISV Comllndust. 15V Acute lSV
PARAMETERS (lJgfm3

) (lJglm3
) 0 (lJgfm3

) (lJgfm3
) 0 (lJg/m3

) (lJg/m3
) 0 (lJgfm3

) (lJgfmJ
) 0 (lJg/m3

) (lJg/m 3
) 0 ("o/m3) (""'m3) (lJg/m3)

n-Hexane ND 1.0 3.2 0.96 ND 0:72 ND n ND . 0:72 2 000 6000 NE
a-X lene ND 1.3 ND " 1.2 ND :','0:88'· ' ND '·""1:4 ND '·0:88' 100 300 43000
trans-l 2-Dlchloroethene ND 1:2"· ND ":1 ND 0~81" ND '1:2',',-- ND . ~:O:al":~' 60 200 BOO
trans-13-Dichlaro ro ene ND ,1'.'3' ND '.2' ND ;·0.92 ND ',.4- ND 0:92" 20 60 NE
Carbon dioxide .- 0.97 O~77 A NE NE NE
Methane - - ND 1$ A - NE NE NE
0, en - - , 20.6 '3,1 A - NE NE NE

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 (ND).
Bold indicates parameter concentration above the respectlve action level criteria.
NE indicates actiOn levels are Dotllstablished for the respective parameter.
RL column includes laboratory reporting limits for the respective parameter.
• The action levels shown are for TOTAL Xylenes (combined m&p-Xylene and o-Xylene).
Q column Includes footnotes for referencing laboratory reporting qualifiers.
06 =The relative percent difference (ROP) between the sample and the sample duplicate exceeds laboratolY coniroilimits
E =Analyte concentration exceeded the callbratlon range. The reported resuilis estimated.
L1 =Analyte recoveiY In the laboratoiY control sample (LCS) was above QC l1mils. Result may be biased high.
L2 =Analyte recovery in the LCS was below ac limits. Result may be biased low.
S5 =Analyte did not meet the secondary source verflicaUon 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 estlmated.
A =Concentration in percent
I = Collected using certified canister and 200 cubic centimeter per minute (30 min) flow controller.

5/6/09
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TABLE 20H - RESULTS OF INDOOR AIR SAMPLES (154 MILL ST. MAIN LEVEL)
PAYNESVILLE PUBLIC WATER SUPPLY· MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

SAMPLE LOCATION Main Level 1047j 1047 certifica~on INTRUSION SCREENING VALUES
DATE SAMPLE 2/12/09 2/12/09
DEPTH .# or HEIGHT +# in feet 3

Result ,RL Resull RL Res.ISV Com/lndusl. ISV Acute ISV
PARAMETERS (ug/m11 (ug/m1

) Q (lJgfm31 (lJo/m1) Q (uofm31 luo/m3\ (llg/m3)
1.1.1_Trichloroethane 2.3 1.5 ND 1.1 5.000 10.000 140000
1.1.2.2-Telrachloroethane ND 1.9 ND 1-.4 0.2 1 NE
11.2-Trichloroethane ND 1.5 ND . 1.1 0.6 2 NE
1. t,2-Tnchlorolrifluoroethane ND 2.1 ND 1.6 30.000 80000 NE
1.1-Dichloroelhane ND 1.1 ND 0.82 500 1000 NE
1.1-Dichloroethene ND 1.1 ND 0.81 200 600 NE
t ,Z.4-Trichlorobenzene ND 1.3 ND 0.99 4 10 NE
1.Z.4-Tnmelh lbenzene 39 3A ND 2.5 7.0 20 NE
1,2-Dibromoethane EDB ND 2.1 ND 1.6' 0.02 0.06 NE
1.2-Dichlorobenzene ND 1.6 ND 1:2 200 600 NE
I.Z-Dichloroethane ND 1.1 ND 0:B2 OA 1 NE
1.Z-Dichloro ro ane ND 1-.3 ND 0.94 4 10 2DD
1 35-Trimeth benzene ND 3A ND ;2.5 6.0 20 NE
1.3-Butadiene ND 0.60 ND 0.45 0.3 1 NE
1.3-Dichlorobenzene ND 1.6 ND '1;2 NE NE NE
t A-Dichlorobenzene ND 1.6 ND 12 60 200 10000
2·Butanone MEK ND O.BO ND 0:60 5.000 10.000 10000
2-Hexanone ND 1:;1' ND 0;83 NE NE NE
2-Pro ano\ 23.9 3A ND 2;5 7000 20.000 3200
4-Elh Itoluene ND '3A ND 2;5. NE NE NE
4-Meth -2- enlanone MIBK ND 1.1 ND 0.B3 3.000 8000 NE
Acetone 23.6 0.64 ND "DAB 31000 87.000 60000
Benzene 1.3 0.87 ND :0.65 4.5 13 1000
Bromodichloromethane ND 1.9 ND "', 1-;4 NE NE NE
Bromoform ND 2;B ND 2:1, 9 30 NE
Bromomelhane ND 1,1 ND 0.79' 5 10 2000
Garbon disulfide ND 0.84 ND. 0.63;" 700 2.000 6000
Carbon tetrachloride ND ,1.7 ND -1:3' 0.7 2 1900
Chlorobenzene ND 1.3 ND '0:94' 50 100 NE
Chloroethane ND 0.72 ND 0.54 10.000 30.000 100000
Chloroform ND 103 ND 0.99 100 300 150
Chloromethane ND 0.56 ND 'OA2 90 300 1000
C clohexane 18 0.91 ND 0:68 6.000 20 00 NE
Dibromochloromethane ND 2:3 ND '1,1' NE NE NE
Oichtorodifluoromethane 2.1 1,.3 ND :'1.0 200 600 NE
Oichlorotetralluoroethane ND 1.9 ND 1:4 NE NE NE
Ethanol 257 2.5 E ND 1:9 15.000 42.000 180000
Eth I acetate 25.2 0.98 ND 0.73 3.000 8.000 40000
Eth Ibenzene 2.0 '1-.2 ND 0.88 1000 3.000 10000
Hexachloro-l 3-butadiene ND 2.9 ND 20:2 0.5 1 NE
Meth -tert-but I ether ND 0.98 ND 0;73 3.000 8000 7000
Meth lene Chloride 3.3 0.95 ND 0:7-1 20 60 10000
Na hthalene ND $6 ND 2.7 9 30 NE
P'O eo, ND 0~47 ND 0.35 3000 8000 NE
St rene 1.2 "1.2 ND 0;81': 1000 3.000 21000
Tetrachloroelhene ND '·1.9 ND -1.4, 20 60 20000
Tetrah drofuran ND 0;80 ND 0~60 NE NE NE
Toluene 13A 1-.0 ND '0.77 5 000 10.000 37000
To loroethene 29.6 1:5 ND '1.1', 3 8 2000
Trichloronuoromelhane ND :1.5 ND 1'.1 700 2000 NE

'"" acetate ND 0.95 ND 0.71 200 600 NE

'"" chloride ND 0:70' ND 0.52 1 3 180000
cis-l.2-0ichloroethene ND 1.1 ND 0.8,. NE NE NE
cis-l3-Dichloro ro ene ND .. 1.2 ND 0~92 20 60 NE
m& -x lene 7.6 -2:4: ND 1:8 100 300 43000
n-He lalle ND U ND 0.83 NE NE NE
n-Hexane ND ,96 ND 0.72 2.000 6000 NE
o-X ene 2.5 1.2 NO 0:88 100 300 43000
trans-l.2-Dichloroethene ND ,U ND 0:81 60 200 800
trans-l.3-Dichloro ro ene ND 1.2 ND ,O~92 20 60 NE

Notes: Analytical data reported in micrograms per cubic meter (Ug/m3). 5/6/09
Resulls below the laboralory 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 !lot e.s1ablished for the respective parameler.
RL column includes laboratory [eporting limits for the respective parameler.
• The action levels shown are for TOTAL Xylenes (combined m&p-Xylene and a-Xylene).
ISV = MPCA Intrusion Screening Value {ISV} (MPCA. Risk-Based Guidance for Vapor InlIUsion Pathway 9/08)
Q column includes foolnoles for referencing laboratory reporting qualifiers.
06 =The relative percent difference (RPD) between Ihe sample and the sample duplicate exceeds laboratory controllimils.
E =Analyte concentralion exceeded Ihe calibration range. The reported result is estimated.
Ll = Analyte recovery in the laboralory control sample (lCS) was above ac limits. Result may be biased high,
L2 =Analyte recovery in Ihe LCSwas below ac limits. Result may be biased low.
SS =Analyte did not meel the secondary source vemication crileria for the initiat calibration, The reported resuit should be considered an estimalE
03 = Sample diluted due to presence of high levels of non-target analyles or olher matrix interference.
IR = Internal standard recovery associated with this analyte exceeds uPPer conlrollimil. Reported resull estimated.
A = Concentration in percent
1 = Collected using certified canister and 200 CUbic centimeter per minute (30 min) now controller.
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TABLE 201- RESULTS OF INDOOR AIR SAMPLES (154 MilL ST. BASEMENT)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVilLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

Notes: Analytical data reported in micrograms per cubic meter (l-lglm3). 5'6/09
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 !lot ll,stablished for the respedve parameter.
Rl column includes laboratory reporting [imlts for the respective parameter.
• The action levels Shown are for TOTAL Xylenes {combined m&p-Xylene and a-Xylene}.
ISV =MPCA Intrusion Screening Value (ISV) (MPCA, Risk-8ased Guidance fot Vapor Intrusion Pathway 9/08)
a column includes footnoles for referencing laboratory reporting qualifiers.
06 =The relah've percent difference (RPD) belW'een the sample and the sample duplicate ex.ceeds laboratory control limits,
E = Analyle concentration exceeded the calibration range. The reported result is estimaled.
l1 =Analyle recovery in the laboratory control sample (LCS) was above ac limits. Result may be biased high.
L2 =Analyle recovery in the lCS was below ac limits. Result may be biased low.
SS =Analyte did not meet the secondary source verfiication criteria for the inilial calibration. The reported result Should be considered an estim:
03 =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 result estimated,
A =Concentration in percent
1 =:: Collected using certified canister and 200 cubic centimeter per minute (30 min)llow controller,
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SAMPLE LOCATION Basement 12661 1266 Certification INTRUSION SCREENING VALUES
DATE SAMPLE 2112/09 2/12/09
DEPTH -# or HEIGHT +. in feet 3

Result RL ; Result RL Res.ISV ComJlndusl. ISV Acute ISV

PARAMETERS (lJgfmJ) (lIg/mJI ' a [lJgfmJ
) {lJgimJj a ("n/m3) {lIn/m31 (l-l9'm3)

1.1.1-Tricnloroethane NO 1'.6 NO .1.1 5,000 10000 140000
1.1,2 2-Tetrachloroethane NO 2,0 NO -1:4 0.2 1 NE
1.1 2-Trichloroethane NO 1:6 NO 1-:1'. 0.6 2 NE
1.1,2-Trichlorotrifluoroelhane NO "2'.3 NO '1.6 30000 BOOOO NE
1.1-Dichloroethane NO 1',2- NO 0.82' 500 1000 NE
1 1-Dichioroethene NO ·1:2 NO 0.8t' 200 600 NE
1.2,4-Trichlorobenzene NO -1.4- NO 0.99 4 10 NE
1.204-Trimeth Ibenzene NO 3:6 NO -2,5 7.0 20 NE
1.2-0ibromoethane EOB NO 2:3 NO 1-.6 0.02 0.06 NE
1.2-Dichtorobenzene NO 1-.7 NO ·1:2 200 600 NE
1.2-Dichloroethane NO --'1'.2 NO 0;82 0.4 1 NE
1 2-Dichloro ro ane NO ,1.3 NO ' 0;94- 4 10 200
1.3.S.Trimeth benzene NO ,-,3;6 NO 2,5 6.0 20 NE
1 3-Butadiene NO ;"0.64 NO 0.45 0.3 1 NE
t.3-Dichlorobenzene NO '1:7, NO :-1',2. NE NE NE
lA-Dichlorobenzene NO · ,1.7 NO -1~2 60 200 10000
2-Butanone MEK 3.0 0.86 NO '''0:60 5000 10000 10000
2-Hexanone NO -1,2 NO . "0:83- NE NE NE
2-Pro anol 14.S -:3.S' NO ·2:5 7000 20 000 3200
4-Eth !toluene NO ' 3.6" NO 2$:-" NE NE NE
4-Meth 1-2 entanone MIBK NO '---.--1.2- NO 0:83: 3.000 8000 NE
Acetone 25.9 0.69' NO :OA8 31000 87.000 SOOOO
Benzene 1.1 · 0.93 NO 0:65 4.5 13 tOoo
Bromodichloromethane NO '2:0' NO lA NE NE NE
Bromoform NO '3:0 NO ,: 2A'.- 9 30 NE
Bromomethane NO 1'.1 NO 0.79" 5 10 2000
Carbon disulfide NO -:0.90: NO 0;63'-· 700 2000 6000
Garbon tetrachloride NO :-:1;9 NO 1;3 0.7 2 1900
Chlorobenzene NO '1.3 NO 0;94' ' 50 100 NE
Chloroethane NO 0.77 NO 0:54 10.000 30.000 100000
Chloroform NO "1.4 NO 0:99 100 300 150
Chloromethane 1.0 0:60 NO .-0:42': 90 300 1000
C clohexane NO '.:'0.97 .. NO 0.68-- 6 000 20000 NE
Dibromochloromethane NO ';2,4 NO 1.7 NE NE NE
Dichlorodifluoromethane 2.4 --1.4 .. NO 1.0' 200 600 NE
Oichlorotetrafluoroethane NO '2:0 NO 1A NE NE NE
Ethanol 206 ' 2,7 E.l\ NO -f.9 15000 42.000 180000
Eth acetate 11.3 1.0 NO '0:73'· 3000 8000 40000
Eth Ibenzene 13 1'.3 NO 0:88 1000 3.000 10000
Hexachloro-l.3-butadiene NO 3.1 NO 22 0.5 1 NE
Meth -tert-bu I ether NO 1.0 NO 0:73 3000 8 000 7000
Meth lene Chloride 1.1 1-.0 NO 0:71 20 60 10000
Na hlhalene NO 3.9 NO '2.7' 9 30 NE
Pm '"' NO 0.50 NO 0,35 . 3000 BODO NE
St rene NO -1.2 NO 0:87' 1000 3000 21000
Tetrachloroethene NO · 2;0 NO '--1'.4" 20 60 20000
Tetrah drofuran NO 0.86 NO 0;60:- NE NE NE
Toluene 6.9 '1~1: NO '-0,-77:- 5000 10 000 37000
Trichloroethene 3.6 -'.1:.6 NO "='1'.1, ' 3 8 2000
Trichlorofluoromethane NO ·1:6' NO '---1';1, 700 2000 NE
"0 acetate NO 1.0· NO 0;71' 200 600 NE
"0 chloride NO 0~74 NO 0;52·_ 1 3 180000
cis-1.2-Dichloroethene NO ~-1'.2 NO 0:81 NE NE NE
cis-l 3-Dichloro ro ene NO c1:3 ' NO ""();92 20 60 NE
m& ·X eo, 5.6 2:5'·' NO ''::8 100 300 43000
n-He tane NO '1.2 NO O~83 NE NE NE
n-Hexane 1.1 '-1.0 NO - 0,7-2 2000 6000 NE
o-X lene 1.8 -'1.3 NO '0.88 100 300 43000
trans-t 2-0ichloroethene NO 1.2 NO 0:81 60 200 800
trans-l.3·0ichloro ro ene NO '1.3 NO 0.92 20 60 NE
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TABLE 20J • RESULTS OF INDOOR AIR SAMPLES (154 MILL ST. CRAWL SPACE)
PAYNESVILLE PUBliC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

Notes: Analytical data reported in micrograms per cubic meter (lJgfm3). 5f6f09
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 acllon level criteria.
NE indicates action levels are not ~tabllshed lor the respective parameter.
RL column includes laboratory reporting Limits for the respective parameter.
• The action levels shown are for TOTAL Xylenes (combined m&p-Xylene and a-Xylene).
tSV =MPCA Intrusion Screening Value (ISV) (MPCA, Risk-8ased Guidance for Vapor InlrustOO Pathway 9/08)
a column includes foolnotes for referencing laboratory reporting qualifiers.
06 = The relative percent difference (RPD) between the sample and the sample duplicate exceeds laboratory controllimils.
E =Analyte concenlration exceeded the calibration range. The reported result is estimated.
L1 =Analyte recovery in the laboratory conlrolsample (LCS) was above ac limits. Result may be biased high.
L2 '" Analyte recovery in the LCS was below ac limits. Result may be biased low.
5S =Analyte did not meet the secondary source verfiication criteria for the inllial calibration. The reported result Should be considered an estim
03 '" Sample diluted due to presence of high levels of non-targel analytes or other matrix interference.
IR '" Internal standard recovery associated with this analyte exceeds upper conlrollimil. Reported result estimated
A'" Concentration in percent
1 '" Collected using certified canister and 200 cubic centimeter per minute (30 min) flow controIler.

154Crawl

Terracon

Page' of'

SAMPLE LOCATiON Crawl Space 106611 0661 Certification INTRUSION SCREENING VALUES
DATE SAMPLE 2/12/09 2/12109
DEPTH -# or HEIGHT +. in feet 6

Result RL Result Rt:. Res.ISV Com/Indus!. ISV Acute ISV
PARAMETERS ilJg/mJ

) : (lJgfmJ
) Q {lJgfmJ

\ (~g/mJ) Q (uofm31 (ullfm3\ (ug/m3)

1.11-Tnchloroelhane 2.1 1~6 NO 1:1 5.000 10.000 140000
1.12.2-Tetrachloroelhane NO 2.1 NO ,1,4 0.2 1 NE
t 1 2·Trichloroethane NO 1:6. NO .1.1 0.6 2 NE
1 1.2-Tnchlorotrifluoroelhane NO . 2.4- NO 1.0 30.000 80000 NE
1 j·Oichloroethane NO U' NO 0:82 500 1000 NE
1 1-0ichloroethene NO ,12 NO 0:81 200 600 NE
t .2.4-Trichlorobenzene NO 1.5 NO 0.99' 4 10 NE
1.2.4-Trimeth benzene 8.6 ;3.7 NO 2:5 70 20 NE
1 2-0ibromoethane EOB NO 2.4 NO 1.6 0.02 0.06 NE
1 2-0ichlorobenzene NO 1;8 NO .'1.2 200 600 NE
1.2-0ichtoroethane NO 1.2 NO O~82 0.4 1 NE
1.2·Dichloro ro ane NO 1:4 NO . '-0.94 4 10 200
1 3.5-Trimeth benzene NO 3,T NO 2:5·-- 6.0 20 NE
t 3-Buladiene NO 0:67-- NO 0.45, 0.3 1 NE
1.3-0ichlorobenzene NO ·1.e-' NO '/1.2: NE NE NE
1 4-0lchlorobenzene NO 1:8 NO 1.2 60 200 10000
2-Bulanone MEK NO 0, 9 NO 0:60 5000 10.000 10000
2·Hexanone NO 1.2 NO ,- "0~83 NE NE NE
2·Pro anol 22.5 3:7 NO "2:5:- 7.000 20.000 3200
4-Eth ltoluene NO 3:7" . NO :-",:;'2:5- NE NE NE
4-Meth 1-2 entanone MIBK NO 1:2 NO - ·0-,83 3.000 8000 NE
Acetone 17.0 0;71' . NO 0.48 31000 87000 60000
Benzene 1.6 0; 6' NO 0:65 4.5 13 1000
Bromodichloromethane NO -'2:1 NO ',-,,1-:4 NE NE NE
Bromoform NO 3.1' NO ,-'2:1: 9 30 NE
Bromomethane NO 1.2 NO 0:79 5 10 2000
Carbon disulfide NO 0:93: NO : ,0.63 700 2 000 6000
Carbon tetrachloride NO 1",9 NO ·'-',,1;3 0.7 2 1900
Chlorobenzene NO :1,.4 NO 0.94 50 100 NE
Chloroelhane NO 0:80 NO ,:0.54- 10 000 30000 100000
Chloroform NO 1S NO 0:99 100 300 150
Chloromethane NO 0.62 NO -'OA2 90 300 1000
C clohexane NO -1.0 NO 0:68 0000 20000 NE
DibromOChloromethane NO "2.5 NO l~T' NE NE NE
Oich\orodifluoromethane 2.1 '"1:5 NO "'1,0 200 600 NE
Oichlorotelrafluoroelhane NO 2,1' NO ·1.4 NE NE NE
Ethanol 248 2;8 , NO 1.9 15000 42.000 180000
Eth I acetate 17,8 1;1- NO ',0:73- 3000 8000 40000
Elh Ibenzene 2.9 1:3 NO '0.88 1000 3000 10000
Hexachloro-1 3-butadiene NO 3.3 NO 2~2 0.5 1 NE
Melh I-tert-but I ether NO "1.1' NO 0;73- 3000 8.000 7000
M,~ ene Chloride 1.4 1;1' NO 0:11 20 60 10000
Na hthalene NO 4.0 NO '2:7- 9 30 NE
Pm '"' NO 0.52 NO "'0:35 3 000 8000 NE
S moo 1.3 1;3 NO ':0.87' 1000 3000 21000
Tetrachloroethene NO 2.1' NO l.4 . 20 60 20000
Tetrah drofuran NO 0:89 NO -·0.60" NE NE NE
Toluene 10.9 1;1" NO 0.77- "' 5.000 10 000 37000
Trichloroethene 1.' "'-;1'.6 NO < ,1;1 3 8 2000
Trichlorofluoromethane NO -1';6':- NO ;·1~r' 700 2000 NE
Yin I acetate NO 1.1 NO 0.71" 200 600 NE
Yin I chloride NO 0.77 NO -.0.52'- 1 3 180000
cls-1.2-0ichloroelhene NO ,1'.2 NO '0:8t' NE NE NE
cis-1 3-Oichloro ro ene NO 104 NO .'0:92 20 60 NE
m& -X '"' 15.7 2.6 NO 1.a-: 100 300 43000
n-He lane NO '1,2- NO ','0.83 NE NE NE
n-Hexan 1.7 1.1 NO :'.-0:72 2 000 6000 NE
~X eo, 4.8 :1.3 NO ·0:88 100 300 43000
lrans-l.2-Dichloroethene NO L2 NO . 0.81 60 200 800
trans-1.3-0ichloro ro ene NO 1A NO 0.92' 20 60 NE
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Notes: Analytical data reported in micrograms per cubic meter (1J9Im3). 5/6/09
Results below the laboratory reporting limits (Rls) were preceded by the less U1an symbol «) or listed as not detected {NO).
Bold indicates parameter concentraUon above the respective action level criteria.
NE indicates action levels are !lot .established for the respective parameter.
RL column inclUdes laboratory [eporting limits for Ihe respective parameter.
• The action levels shown are for TOTAL Xylenes (combined m&p-Xylene and o-Xylene).
ISV"' MPCA Intrusion Screening Value (ISV) (MPCA. Risk-6ased Guidance for Vapor In.trusion Pathway 9108)

Q COlumn includes footnotes for referencing laboratory reporting qualifiers.
06'" The relative percent difference (RPO) between the sample and the sample duplicate e~ceeds laboratory control Ii mils.
E '" Analyle concentration exceeded the calibration range. The reported result is eslimated,
L1 "' Analyte recovery in the laboratory control sample (LCS) was above QC limits. Result may be biased hi9h
L2 '" Analyte recovery in the LCS was below QC limits. Result may be biased tow.
SS '" Analyte did not meelthe secondary source verfiicaUon criteria for the inilial calibration. The reported result should be considered an eslimat,
D3 '" 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 controllimil. Reported result estimated.
A'" Concentration in Percent
1 '" Collected Using certified canister and 200 cubic centimeter per minute (30 min) flow controller

Terracon

TABLE 20K· RESULTS OF AMBIENT AIR SAMPLES (154 MILL ST.)
PAYNESVILLE PUBLIC WATER SUPPLY· MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41967018

SAMPLE LOCATION Ambient 0148 0148 Certification INTRUSION SCREENING VALUES
DATE SAMPLE 2112/09 2112109
DEPTH -# or HEIGHT +# in feet a

Result RL Result RL Res.ISV Com/lndusl. ISV Acute ISV
PARAMETERS (lJg/mJ

) . (lJg!mJ ) Q (lJg/m11 (-gim J )', Q 1m3) 1m3 (lJglm31
11, l-TrichloroeU1ane NO 1'.4 NO 1.1 5.000 10.000 140000
1.1.2.2-Tetrachloroethane NO 1$ NO '1.4 0.2 1 NE
11.2-Trichlofoethane NO 1;4 NO :1.1 0.6 2 NE
11.2-Trichlorolrifluoroethane NO 2.0 NO · 1.6 30000 80000 NE
1 1-0ichloroethane NO 1.0 NO :0.82 SOO 1000 NE
t.l-Dichloroethene NO 1.0 NO 0;81:. ' 200 600 NE
1.24·Trichlorobenzene NO 1-.2 NO 0.99 4 10 NE
1 2.4-TrimeU1 benzene NO 3:1 NO 2~5 70 20 NE
1 2-Dibromoelhane EOB NO 2.0 NO 1.6" 0.02 0.06 NE
1.2-Dichlorobenzene NO 1:5 NO "'1.2 200 600 NE
1 2-DichloroeU1ane ND 1.0 NO 0:82: 0.4 1 NE
1.2-Dichloro '"' NO 1';2 NO · 0.94' 4 10 200
1 3.5-Trimelh benzene NO -3.1 NO "2:5' 6.0 20 NE
t.J.Butadiene NO '0;56 NO 0040_' 0.3 1 NE
1.3-Dichlorobenzene NO 1':5'- NO '"_1:2 NE NE NE
1.4-Olchlorobenzene NO 1".5 NO · 1:2 60 200 10000
2-Butanone MEK 3.3 0:75 NO 0:60 5.000 10000 10000
2-Hexanone NO '"1':0 NO 0;83 NE NE NE
2-Pro anal NO 3.1 NO '"2.:5: 7 000 20,000 3200
4-Eth ltoluene NO '3.1 NO ",2:5 NE NE NE
4-Meth 1-2 entanone MlBK NO '1-:0 NO 0.83' 3 000 8000 NE
Acetone 10.4 -.. 0,60 NO ·OAS 31000 87 000 60000
Benzene 1.7 -'0.81 NO · 0;65 4.5 13 1000
Bromodichloromelhane NO M,' NO 1.4 NE NE NE
Bromoform NO 2,6· NO 2:1 9 30 NE
Bromomethane NO -'0,99 NO . '--0:79 5 10 2000
carbon disulfid NO 0.79 NO .63 700 2000 6000
Garbon tetrachloride NO :1.6 NO ·.1'.3"; 0.7 2 1900
Chlorobenzene NO 1'.2 NO 0.94 SO 100 NE
Chloroethane NO 0.68 NO 0;54 10000 30000 100000
Chloroform NO 1:2 ND 0,99 100 300 150
Chloromethane 0.73 M2 NO 'OA2 90 300 1000
C clohexane NO 0-.85' NO 0.68 6.000 20000 NE
Oibromoch\oromelhane NO 2.1 NO 1~7 NE NE NE
Dichlorodlfluoromethane 2.2 1.2 NO 1.0 200 600 NE
Dichlorotetrafluoroethane NO 1'.8 NO 1.4- NE NE NE
EU1anol 14.3 2.' u NO -1.9 15 000 42.000 180000
Eth acetate NO 0:91 NO 0,73 3.000 8.000 40000
Elh benzene NO '1-.1 NO 0.S8 1.000 3000 10000
Hexachloro-13--butadiene NO ,2~8 NO 2~2 0.5 1 NE
MeU1 I-tert-cu I ether NO 0.91 NO 0~13 3.000 8 000 7000
Math ene Chloride 2.0 0.89 NO -.o~11 20 60 10000
Na hthalene NO 3A- NO 2~7 9 30 NE
Pm '"' NO OA4 NO 0,35 . 3000 8000 NE
S "e NO 1":1 NO : 0.81 1 000 3000 21000
Tetrachloroelhene NO :1:8 NO ;:'1{4 20 60 20000
Telrah drofuran 2.7 0:75 NO 0.60 NE NE NE
Toluene 4.6 0.96 NO .. 0~7-7 5000 10 000 37000
Trichloroethene 127 '1-;4'· NO ··1:1 3 8 2000
Trichlorofl oromelhane NO 1.4 NO ~. 1;1 700 2000 NE
", acetate NO 0:89 NO "0.71 200 600 NE
Vin I chloride NO 0.65 NO 0.52 1 3 180000
cis-1 2-0ichloroethene 2.2 ,to' NO ";-0;81 NE NE NE
cis-1 3-0ichloro ro ene NO 1-.2 NO ,92 20 60 NE
m -X ene 4.7 -'2.2· NO :1.S' 100 300 43000
n-He tane NO ,. NO 0;83 NE NE NE
n-Hexane 1.3 0.90 NO 0.72 2000 6000 NE
a-X lene 1.6 1.1 NO 0.88, 100 300 43 00
lrans-1 2-Dichloroethene NO 1.0 NO 0.81 60 200 800
trans-1 3-Dichloro ro ene NO 1.2 NO 0.92 20 60 NE


