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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 AMR 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 / 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-agueous

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 é
the source of the impagts 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 seoil
probes (VP-1 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 VI4 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 fo 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-11 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 resulis
from soil gas probes VP-12 and VP-13 were discussed in Terracon’s Annual Monitoring
Report dated June 30, 2007,
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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-10, 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
I 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
l 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 erawl space and
I sub-slab soil gas sampling activities were discussed in Terracon’s Annual Monitoring
Report — 2007/2008 dated June 12, 2008.

I 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

I 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

l 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

l 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

o a recommendation for implementing a specific corrective action to address the current
l 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-1
l through LIF-38 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
I‘_h 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 fine grained alluvium unit composed
of sandy clay and clay to 17- to 24-feet bgs. The fine grained alluvium unit overlies a

l_ ’ water bearing coarse grained alluvium unit consisting of fine to coarse grained sand that
L.
L

et

grades to gravel in some areas. The coarse grained alluvinm unit extends to at least 35-
feet bgs. Perched water was occasionally encountered within the upper sand / 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 18-feet bgs. Data from the LII 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 Iaterally 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 5-feet to 24-feet bgs. |;

The interpreted depth to the bottom of the 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 Terracon’s Annual Monitoring Report dated June 30, 2007.

During January 2008, additional source area assessment activities were conducted, -

including advancing 23 LIF probes (LLIF-62 through LIF-84) and five additional soil
probes (P-51 through P-55) 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
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 7.5-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.

A total of five soil probes (P-51 through P-55) were also 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 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-51, P-53 and P-54; however,
they did not exceed the MDH HRLs or HBVs. GRO concentrations in groundwater
samples collected from soil probes P-51 and P-53 exceeded the MDH HRY of 200 pg/L.

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 results of the additional source area assessment activifies are summarized in
Terracon’s Annual Monitoring Report -2007/2008 dated June 12, 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.
Hyvdrogeologic Conditions

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

Map
Well ID Map ID Well 1D D
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-78 48 MW-15 27
DW-7D 49 MW-17 28
DW-8S 57 MW-19 30
DW-8 55 MW-20 3130
DW-9 | 56 MW-21 50
MWw-4 44 MW-22 51
MW-5 7 MW-23 52
MW-16 27 MW-24 53
City of Paynesville monitoring wells MW-24 MW-25
CMW-42 42 RW-1 32
CMW-43 43

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 elevafion 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,

sroundwater pump-out, and/or other site features can affect the groundwater flow. Fluid
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level data from select monitoring weils 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 CMW-42 and DW-5 (Figure 4A), the results of groundwater pumping activities.

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

Location Analysis Quarterly Semi-Annual |  Annual
WTP Influent YOCs *
WTP Effluent VOCs *
CW-3 VOCs *
CwW-4 VOCs *
CW-5 YOCs
CW-6 VOCs
CW-7 VOCs *
Cw-38 YOCs *
DW-3R BTEX, MTBE, GRO
DW-5 BTEX, MTBE, GRO
DW-6 BTEX, MTBE, GRO *
DW-78 BTEX, MTBE, GRO
DW-7D BTEX, MTRBE, GRO
DW-8 BTEX, MTBE, GRO *
DW-8S VOC, GRO *
DW-9 BTEX, MTBE, GRO *
MW-10D YOC, 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 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 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-5, DW-6, DW-8, DW-8S DW-9, MW-10D,
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
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collected from wells DW-5, DW-6, DW-8 and DW-9 and CW-4. The VOCs detected in the
groundwater samples coilected from monitoring well DW-5 include benzeme at 58.8
micrograms per liter (ug/L), ethyl benzene at 11.5 ug/L, total xylenes at 16.8 pg/L, and
gasoline range organics (GRO) at 186 pg/l.. The VOCs detected in the groundwater
samples from monitoring well DW-6 include benzene at a concentration of 10 pg/L and
ethyl benzene at a concentration of 1.0 pg/L. The VOCs detected in the groundwater |
samples from monitoring well DW-8 include benzene at 2.0 pg/L. The VOCs detected in
the groundwater sample from monitoring well DW-9 include benzene at 1,330 ng/L, ethyl -
benzene at 256 ug/L, and GRO at 3,920 pg/L. The VOCs detected in city Well CW-4
include benzene at a concentration of 0.73 ng/L.

Plume Containment Activities (CW-4)

City Well CW-4 is continually pumped to contain the dissolved phase petroleum plume. 7>
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
guarterly 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 pg/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 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 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 / 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 ome 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.
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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 2008 to February 2009 was
approximately 100 gpm and appears to be conirolling dissolved phase petroleum plume
migration in the direction of City Wells CW-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
gach vapor monitoring location and an explanation of monitoring methods and instruments
used. Interpret the cumulative results as refated to the identified receptors.
Not Applicable

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 Appendix 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-1 (154 Mill Street) contained trichloroethene (TCE) at a
concentration of 15.1 micrograms per cubic meters of air (ug/mS) 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
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concentration of 1.6 ug/m’ in the air sample collected from the crawl space, 3.6 ug nt' in

T 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 _
v samples exceeded the MPCA acute ISV of 3 ug/m’, 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-1, MW-18, MW-20, MW-22, MW-24 and MW-25 (Table 10).
Product recovery activities were not performed.

2.5 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 MW-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
b 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 MPCA guidelines. Based on field headspace screening results and
offactery and visual observation of soil sampties collected from the soil boring, petroleum
impacts were not detected.

-
s
=3

The subsurface consists of approximately 15-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 S5-foot screen was set between 25- and 30-feet bgs to monitor
- groundwater quality near what appears to be the top of the drinking water aquifer. The
soil boring log and well construction record are included in Appendix D.

2.6 Site Conceptual Model

i 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 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

i
1.
1
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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 and may be
the top of the drinking water aquifer. Perched water is occasionally encountered within
the upper sand / fill unit and in sand lenses within the fine 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. 1t 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 1.ake Avenue,
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The site management decision should't
Document 1-01.

31

32

33

Section 3: Site Management Decision

Recommendation for site: [ ] site closure
D] additional ground water monitoring
[] additional field-detectable vapor monitoring
[ ) additional soil or ground water investigation
[] additional soil gas/vapor intrusion investigation
corrective action

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.

If additional monitoring or subsurface investigation is recommended, provide details of all
proposed activities (e.g., monitoring locations, sampling frequency, target analytes, additiona
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-1, MW-20, MW-
21, MW-22, MW-24 and MW-23). 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 HRIL
indicating that the dissoived 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.
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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 sam?le from mornitoring point SSMP-1 (154 Mill Street) at a
concentration of 15.1 ug/m’ which exceeds the MPCA residential ISV of 3 ug/m’. TCE
was also detected in air samples collected from the crawl space (1.6 ug/me'), basement (3.6
ugmj) main level (29.6 ugfm3) and outside ambient air (127 ug/mS) 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
folowing:

¢ 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.

s 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 fo become unstable.

¢ Conduct semi-annual site visits to collect fluid level data from wells DW-1, DW-2, DW-
3R, DW-4, DW-5, DW-6, DW-7S, DW-7D, DW-8, and DW-9; Midtown wells MW-1,
MW-10, MW-10D, 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-1; 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-5, 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
Petroleuin Remediation Program
Minnesota Pollution Control Agency
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BASED UPON INTERPOLATION AND EXTRAPOLATION GF BENZENE ..
CONCENTRATIONS IN GROUNDWATER SAMPLES COLLECTED

FROM THE WELLS SHOWN DURING THE MOST RECENT SAMPLING
EVENT (SEE TABLE 3). DATA FROM MW-16 AND MW-17 NOT USED

TO PREPARE THIS MAP.ACTUAL CONDITIONS MAY VARY.
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TABLE 20A - SOIL GAS ANALYTICAL RESULTS
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA

PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

§ ® H H
) & = 2 & & @
5/ & g s8¢ [ sd [ 38 g
o @ g g 4 R§o <& SE 3 & 5
3 g & & g S o @ Q 2 ]
§ 5 5 £ 3 g £ 5 ¥ * &
P &% o i £ 3 & & £ ¢ =
Sample Location
(depth in feet} {ug/m3} {ug/m3} {ugim3} {ug/m3) {ug/im3) (ug/m3) {ug/m3} {ug/m3}
Soil Vapor Assessment
VP-1 2'-0724 11/04/04 Grab 20.5 18.5 352 1,650 <17 <17 <30 <15 TO-15
VP-1 5'-0633 11/04/04 Grab <11 <15 16.5 <580 <17 <17 <30 <15 TO-15
VP-1A 5' - D682 10/18/05 Grab 520 16,800 5,360 - 1,750 1,500 38,400 7,060 TO-14
VP-2 5'-0145 11/04/04 Grab 244 83 544 5,990 <18 <17 31.8 <16 TO-15
VP-2 16'- 0501 11/04/04 Grab 34.1 34 105.0 8,290 <17 44.5 75.9 274 TO-15
VP-3 &' - 0561 11/04/04 Grab <750 1000 880 72,900 <1100 <1100 <2000 <1000 T0-15
VP-3 19.5'- 0357 11/04/04 Grab <6000 <8100 <7000 16,500,000 <9200 <9000 <16000 <8100 TO-15
VP-4 5'-0722 11/04/04 Grab 61.4 393 64.4 38,400 <17 25 36.2 159 TO-15
VP-4 14'-0088 11/04/04 Grab <45 <61 <53 46,900 <69 <G8 <120 <61 TO-15
VP-5 5'-0354 11/04/04 Grab <i2 <16 28.0 10,500 <18 19.5 48.1 <16 TO-15
VP-5 14'- 0007 11/04/04 Grab 15.6 21.6 69.3 3,290 <18 63.5 79.5 30.0 TO-15
VP-6 5'-0324 11/04/04 Grab 231 <16 18.8 4,730 <18 18.0 <30 <16 TO-15
VP-6 12'- 0414 11/04/04 Grab 14.6 19.4 48.7 2,740 <17 52.0 75.9 27.8 TO-15
VP-7 8.5 - 0741 04/21/05 Grab <3.2 53 8.4 525 <4.9 12.0 21.2 8.4 T0-15
VP-8 5.5' - 0803 04/21/05 Grab 66.2 20.7 56.7 2,010 <4.5 13.5 32.2 13.2 TO-158
VP-95.5'-0126 0421105 Grab 59 14.6 176 677 50 155 26.9 11.9 TO-15
VP-10 6.5 - 0566 04/21/05 Grab 12.7 308 26.8 1,980 15.0 34.5 71.5 36.2 TO-15
VP-11 6' - 0425 10/18/05 Grab <5.3 167 49.7 - 271 50.7 417 48.4 T0-15
VP-11 &' - 1033 (dup) 10/18/05 Grab 4.5 42.4 15.9 - 7.6 17.4 107 15.9 TO-15
VvP-12 8'- 0017 02/23/07 Grab 18.0 252 349 - <3.4 7.5 13.8 5.5 TO-15
VP-13 8'- 1147 02/23/07 Grab 304 18.0 4587 - <3.4 11.9 225 8.4 TO-15
AI1Brniante) 1GAR14 10ATNIAFIAIA-NAlA-Tahe 1R CHEM xisiSall Van-old Page 1 of 2
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TABLE 20A - SOIL GAS ANALYTICAL RESULTS
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA
PAYNESVILLE, MINNESOTA 56362

TERRACON PROJECT NO. 41987018
QU .1}
2 ¥ & -5 , £ . 5 2
3 <] N T e 28 A £
2 2 & & 2 LS =2 28 X 2 »
2 1 & 2 & S o G 9 g ©
§ 5 5 2 g 8 £ £ ¥ > 3
@« ] @ & - I ~ K £ o =
Sample Location
{depth in feet) {ug/m3) {ug/m3) {ug/m3) (ug/m3) {ug/m3} fug/m3) {ug/m3y {ug/m3}
QA/QC Samples
Method Blank: 25167 11/04/04 - ND ND ND - ND ND ND ND TO-15
Method Blank: 81927 04/21/05 - ND ND ND - ND ND ND ND TO-15
Method Blank: 156048 10/18/05 - ND ND ND - ND ND ND ND TO-15
Method Blank: 317227 02/23/07 - ND ND ND - ND ND ND ND TO-15
MOH HRV Acute / Chronic A - - 1000/ 1.3-4.5| 10000/ NE 37000/ 400 NE NE NE 43000t/ NE | 43000t/ NE -
EPA Rfc ° NE 1,000 NE NE 6 3] 700t 700t -
MDH ISC c - - NE NE NE NE NE NE NE NE
MPCA Residential ISVs o 4.5 1000 5000 NE 7 8 100 100 -
5/6/09
NO - Non-detect
NE - Not Established

Naotes: Analylical data reported in micrograms per cubic meter (ug/m3).
Results at ar 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 Heallh Risk Value (htip://www.health.state.mn.us/divs/eh/airthrvtable.htm, 3/21/05)

1. Sampla dlluted during laboratory analysis.

B. EPA Reference concentralions
C. MDH Interim Screening Concentration
D. MPCA Residential Intrusion Screening Values
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TABLE 20B - OTHER NOTABLE S0OIL GAS ANALYTICAL RESULTS
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA
PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

Tefracon

[} 1
H o e & & § 5 2. P o e s
¢ [ B§ 2 § 7 g £ £F g $ S5 H
3 0 a 3 B 5 B £ o a & 53 T
I3 a3 o 2 3 = £ £ S x T 5} 8=
&£ aQ < B “? Ug f'.‘ &4 & & & ;"’: =
Sample Location
ideplh in fasl} {ugim3) {ugim3} ug/m3 {ug/m3} {ugim3} {ug/m3j {ugtm3} {ugfm3} _ {ugim3j {ug/m3)
Soil Vapor Assessment
VP-1 2'-0724 ! 11/04/104 Grab 54.8 <79 20.7 <12 <18 <12 <15 19.7 87.1 <10 T0-15
VP-1 5'-0833 ! 11/04/04 Grab 321 <73 <11 <12 <13 <12 <15 <13 6.4 <10 TO-15
VP-2 5'-0145 '_ 11/04/04 Grab «9.2 <8.1 <11 <13 <18 <13 379 177 <61 <11 TO-15
VP-2 16'- 0501 3 1t/04/04 Grab 280 99.2 124 <12 215 <12 30.8 53 359 408 TO-15
VP2 50561 ! 11/04/04 Grab <530 <520 <730 <800 <1200 4,240 <3960 <840 <390% <690 T0-15
VP.3 19,5 - 0357 ! 11/04/04 Grab <4700 <4100 <5800 <6400 <8300 <6500 <7700 <6700 <3100 <5500 TQ-45
VP-4 5'.0722 ' 11/04/04 Grab an <7.9 121 <12 <18 <12 <15 <13 227 <10 T0-15
VP-4 14'- 0088 ! 11{Q4/04 Grab 128.0 <31 51.0 261 <71 <49 <58 <51 <24’ <42 TO-15
VP-5 5'.0354 ! 11/04/04 Grab 133.0 <8.3 42.0 <13 <19 <13 <15 <14 250 <11 7015
VP-5 14’ - 0007 ! 11/04/04 Grab 161 <81 44,7 <13 ar <13 <15 24 2868 <11 TO-15
vP-6 5 -0324 ! 11/04/04 Grab 46.1 <B.1 15.6 <13 <18 <13 <15 <13 213 <11 1015
VP-6 12'-0414 ! 11/04/04 Grab i <79 378 <12 30.5 <12 <15 <13 <50 <10 TO-15
VP-7 8.5 . 0741 + 0421105 Grab 4.83 585 4.99 <3.4 205 <3.5 <4.1 <36 <GB <29 TO-15
VP-§ 5.5' - 0803 B 04/21/05 Grab 362 103 10.5 5.6 135 3.2 15 262 349 «2.7 TO-15
VP-855.0126 ! 04/21/05 Grab 3.38 877 8.09 3.85 12 <3 542 1.52 12.1 <2.6 TO-15
VP-10 6.5' - 0566 B 04721105 Grab 7.4% 21.8 14.7 259 21 <26 15 219 278 <22 TO-15
VP-1A 5" - 0662 10/18/0% Grap NA NA NA NA NA NA NA NA NA NA TO-14
VP-116'- 0425 * 10/18/05 Grab <39 <3.7 <49 12,900 60.6 <58 11,600 27,800 <28 <4.9 TO-15
VP-11 €' - 1033 (dup) . 10/18/05 Grab <0.81 <D.76 <1.0 460 156 <1.2 426 964 <«0.55 <1.0 TG-15
VP-12 8'- 0097 ~3 o2ra07 Grab 49.6 98 .20 152 a7 <095 21.5 21.7 85.4 131 TO-15
VP-138'-0147 * 02/23/07 Grab 104 <060 236 225 6.0 <11 241 50.1 381 19.6 TO-15
QA/QC Samples ,
Mathod Blank: 25167 11/04/04 - ND ND ND NO ND ND ND ND ND? ND TO-15
Method Blank: 81927 04/21/05 - ND ND ND ND ND ND ND NC NO ND T0-15
Mathod Blank: 156048 10/18/05 - ND ND ND ND ND ND ND ND ND ND To-15
Method Blank: 317227 02/23/07 - ND ND ND ND WD ND ND ND ND ND TG-15
MOH HRV Acule / Chronic n - - NE /i NE 0.04/NE NE /NE NE / NE NE / NE 10,000/20 NE/NE 2000/ NE NE/NE NE/ NE -
EPARIc v 350 2 1000 NE NE NE NE 200 NE NE -
MDH ISC © - - NE NE NE NE NE NE NE NE NE NE -
MPCA Residential ISVs v - - 31000 0.3 5000 6000 NE 20 NE 2000 3000 NE -
Noles:  Analylical duls toported in miciograms por cuble matar {ug/may, 5/6/09

Rosulls al or bolow Iha laboralary raporing Imits {RL} wore procedad by Iha leas Inan symbol (<),

Concentialans abave MPCA scroaning lavols {Athrough C) arg |n bold,
A. MDH Hoailn Risk Valuo (nlip:/www. haaith. slala. ma.uald vsiohsair/niviable, hlm, 3/21/05)

8. EPA Relaranco concoenitalons
€. MPH Interim Scrapnlng Concontrallon
D. MPCA Residaniial Inkiuslon Screening Valups

e Asme e i Tenla 40 AUEM vt Gnil an Pilhaenlt
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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

Terracon

SAMPLE LOCATION VP-12 VP-13 INTRUSION SCREENING VALUES

DATE SAMPLE 2/23/07 2123407

DEPTH (#) or HEIGHT (+#) in feat -8 -8

PID Reading {ppm) - -

Result RL Result RL Resull RL Res. ISV | Com/indust. ISV Acule ISV

PARAMETERS {vg/m™)  (uo/m®  Q Q | {(ug/m*) | (ug/m’) {pgim*) | (pg/m® (aim3) {paim3) (Hg/m3)
1,1,1-Trichicroethane ND | 15 : - 5,000 10,000 140000
1,1,2 2-Tetrachloroethane ND 1.9 0.2 1 NE
1,1,2-Trichloroethane ND 1.5 - 0.6 2 NE
1,1,2-Trichdorotrifluoroethane ND 21 30,000 80000 NE
1,1-Dichloroethane ND EERE 500 1000 NE
1 1-Dichloroelhene ND 1 ~ 200 600 NE
1,2 4-Trichlorobenzene ND “ 1.3 4 10 NE
1.2 A-Trimethylbenzene 7.5 | 34 . 7.0 20 NE
1,2-Ribromoethane {EDB) ND S 0.02 0.06 NE
1,2-Dichlorobenzene ND 186 200 600 NE

| __1,2-Dichloroethane ND 11 0.4 1 NE
1,2-Dichloropropane ND 1.3 4 10 200
1,3,5-Trimethylbenzene ND S.3.4 8.0 20 NE
1,3-Buladiene 9.8 - 0.60 . 0.3 1 NE
1.3-Dichlorobenzene ND 1.8 NE NE NE
1,4-Dichlorobenzene ND U160 60 200 10000
2-Butanone {MEK) 8.2 "~ 0.80 - 5,000 10,000 10000
2-Hexanone ND 1 NE NE NE
2-Propanol - - 7.000 20,000 3200
4-Elhyltoluene a7 NE NE NE
4-Methyl-2-pentancne {(MIBK) ND 3,000 80c0 NE
Acelone 49.6 *. . |oe, L1, 55| 31000 87,000 60000
Benzene 18.0 4.5 13 1000
Bromodichloromethane ND NE NE NE
Bromoform ND 9 3¢ NE
Bromomethane ND 5 10 2000
Carbon disulfide 5.0 700 2,000 BQC0
Carbon tetrachloride ND 0.7 2 1900
Chlorcbenzene ND 50 100 NE
Chloroethane ND 10,000 30,000 100000
Chioroform ND 100 300 150
Chlgromethane ND 90 300 1000
Cyclohexane 15.2 5,000 20000 NE
Dibromochloromethane ND NE NE NE
Dichlorodifluaramethane 2.4 200 600 NE
Dichlorotetrafluoroathane ND NE NE NE
Elhanol - 15,000 42,000 180000
Ethyl acetate ND 3,000 8,000 40000
Ethylbenzene 25.2 1,000 3,000 10000
Hexachloro-1,3-butadiene ND 0.5 1 NE
Methyl-tei-bulyi ether ND 3,000 8,000 7000
Methylene Chloride ND 20 60 10000
Naphthalene 5.1 9 30 NE
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TABLE 20C - RESULTS OF S0IL 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 {3) or HEIGHT {+#] in feet -8 -8

PID Reading (ppm) - -

Result RL Result RL Resull RL Result RL Res. I3V | Comfindust. ISV Acute ISV

PARAMETERS (pa/m®  (uaim®) @ | wem®) | waim® | @ { e | tperm®) | @ | (ugie®) [ (uaim®y | Q (Lg/m3) {psa/m3) (ug/m3)
Propylene 85.4 -0.47- £ 361 ; D8 e il 3,000 8000 NE
Styrene 1.4 1.2 2.4 1,000 3,000 21000
Tetrachloroethene ND 1.9 ND 20 60 20000
Tetrahydrofuran 13.1 S 080 ] wss 19.6 L1858 NE NE NE
Toluene 34.9 1.0 45.7 - 5,000 10,000 37000
Trichloroethene ND 15 ° ND 3 8 2000
Trichlorofluoromethane ND 1.5 ND 700 2000 NE
Vinyl acelale ND 2 085 ND 200 600 NE
Vinyl chloride ND 070 7 ND 1 3 180000
¢is~1,2-Dichloroethene ND RS ND NE NE NE
cis-1,3-Dichloropropene ND RV ND 20 60 NE
map-Aylene 3.8 | 240 22.5 100 300 43000
n-Heptane 21.5 1.1 24.1 NE NE NE
n-Hexane 21.7 0.96" 50,1 2,000 6000 NE
0-Xylene 5.5 e 8.4 100 300 43000
trans-1,2-Dichloroethene ND I ND 80 200 200
trans-1,3-Dichloropropene ND 1.2 ND 20 €0 NE

Notes: Analytical data reported in micrograms per cubic meter {pg/m3).

Results below the laboratory reporting limits (RLs) were preceded by the less than symbol {<) or listed as not detected (ND).

Bold indicates parameler concentration above the respective action level criteria.

NE indicates action levels are not gstablished 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 c-Xylene),

1SV = MPCA Intrusion Screening Value {ISV) {MPCA, Risk-Based Gutdance for Vapor Intrusion Pathway 9/08)

Q column includes footnotes for referencing laberatory reporting qualifiers.

D6 = 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.

L1 = Analyte recovery in the laboratory control sample {LCS) was above QC limits. Results for this analyte in asscciated samples may be biased high.
8§ = Analyte did not meet the secondary source verfilcation criteria for the initial calibration. The reported result should be considered and estimate,
' = Collected using certified canister and 200 cubic centimeter per minute (30 min} flow controller.

VIA



TABLE 20E - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (154 MILL 5T.}

PAYNESVILLE PUBLIC WATER SUPPLY - MPCA
PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

Terracon

SAMPLE LOCATION SSMP-1" SSMP-1 SSMP-1 (1274) 1274 Cert. INTRUSION SCREENING VALUES
{154 Mill St) (154 Mill St) {154 Mill St) {154 Mill St}
DATE SAMPLE 117107 4/8/08 11/11/08 11/11/08
DEPTH (%) or HEIGHT (+#} in feet -0.3
Result Result Result Res. ISV [ Comfindust. ISV| Acute ISV
PARAMETERS (ngim®) Q ? Q {ug/m®) Q {ug/m) {ug/m’) (ng/m*)
1,1,1-Trichloroethane 1.6 5,000 10,000 140000
1,1,2 2-Tetrachlorosthane ND 0.2 1 NE
1,1,2-Trichloroethane ND 0.6 2 NE
1,1,2-Trichlorotrifluoroethane ND 30,000 80000 NE
1,1-Dichlorcethane ND 500 1000 NE
1,1-Dichloroethene - NG 200 600 NE
1,2 4-Trichlorobenzene ND 4 10 NE
1,2 4-Trimethylbenzene ND 7.0 20 NE
1,2-Dibromeethane (EDB) ND 0.02 0.06 NE
1,2-Dichlorobenzene 20.0 200 600 NE
1,2-Dichloroethane ND 0.4 1 NE
1,2-Dichloropropaneg ND 4 10 200
1,3 5-Trimethylbenzene ND 6.0 20 NE
1,3-Buladiene ND 0.3 1 NE
1,3-Dichlorobenzene ND NE NE NE
1,4-Dichlorgbenzene 47 60 200 10000
2-Bulanone (MEK) B.0 5,000 10,000 10000
2-Hexanone ND NE NE NE
2-Propanol ND 7.000 20,000 3200
4-Elhyltoluene ND NE NE NE
4-Methyl-2-pentanone (MIBK) ND 3,000 8060 NE
Acetone E 23.6 31000 87,000 60000
Benzene ND 4.5 i3 1000
Bromedichloromethane ND NE NE NE
Bromoform ND 9 30 NE
Bromomethane ND 5 10 2000
Carbon disulfide ND 700 2,000 6000
Carbon tetrachloride ND 0.7 2 1900
- Chlorcbenzene 2.0 50 100 NE
Chlgroethane ND 10,000 30,000 100000
Chlgroform ND 100 300 150
Chloromethane ND 80 300 1000
Cyclohexane ND 6,000 20000 NE
Dibromochloromethane ND NE NE NE
Dichlorodifluoromethane 26 200 600 NE
Dichloroletrafluoroethane ND NE NE NE
Ethanol E 13.8 15,000 42 000 180000
Ethyl acetate ND 3,000 8,000 40000
Ethythenzene ND 1,000 3,000 10000
Hexachloro-1,3-butadiene ND 0.5 1 NE
Methyl-teri-butyl ether ND 3,000 8,000 7000
Methylene Chloride 2.1 20 60 10000
| Naphthalene 55 6.9 9 30 NE
Propylene ND 3,000 8000 NE
Styrene 1.7 1,000 3,000 21000
Tetrachloroethene ND 20 60 20000
Tetrahydrofuran ND NE NE NE
N:\Projects\1898141987018\Fisid-Data-Tables\018_CHEM.xs Page 10f 2 SSMP-1




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-1! 5SMP-1° SSMP-1 7 (1274) 1274 Cert. INTRUSION SCREENING VALUES
{154 Mill St (154 Mill St) (154 Mill St) (154 Mill St)
DATE SAMPLE 11/7/107 4/8/08 11/11/08 11/11/08
DEPTH {-#) or HEIGHT (+#) in feet -0.3 -0.3 -0.3
Result RL Result RL Result RL Result Res, ISV | Com/indust. ISV[ Acute ISV

PARAMETERS (ug/m®) | (wa/m®) Q {ug/m®) | (pgim®) Q (ug/m®} | {pg/m®) Q (pg/m®) Q {ug/m®) {pg/m*) {ugim*)
Toluene 6.5 AL 1.3 1.3 3.8 s ND 5,000 10,000 37000
Trichloroethene ND ND 15.1 ND 3 8 2000
Trichlorofluoromethane 1.6 ND 1.6 ND 700 2000 NE
Vinyl acetate ND ND 2.3 ND 200 500 NE
Vinyl chloride ND NE ND ND 1 3 180000
cis-1.2-Bichloroethene ND ND 2.1 ND NE NE NE
cis-1,3-Dichloroprapene ND ND ND ND 20 60 NE
m&p-Xylene 4.5 ND ND ND 100 300 43000
n-Heplane ND ND ND ND NE NE NE
n-Hexane 1.0 ND ND ND 2,000 60090 NE
o-Xylene 1.9 ND ND ND 100 300 43000
trans-1,2-Dichioroethene ND ND ND ND 60 200 800
trans-1,3-Dichloropropene ND ND ND ND 20 60 NE
Carbon dioxide - - 0.98 A - NE NE NE
Methane - - L ; ND A - NE NE NE
Oxygen - el - L= 229 A - NE NE NE
Notes: Analytical data reported in micrograms per cubic meter (pg/m3). 5/6/09
Resuits below the laboratory reporting fimits {RLs) were preceded by the less than symbol (<} or listed as not detected (ND}).
Bold indicates parameler concentration above the respective action level criteria.
NE indicates action levels are not established 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).
1SV = MPCA Intrusion Screening Value (1SV} (MPCA, Risk-Based Guidance for Vapor Intrusion Pathway 9/08}
Q column includes footnotes for referencing laboratory reporting qualifiers.
D6 = The relative percent difference (RPD) between the sample and the sample duplicate exceeds laboratory contral limits.
£ = Analyte concentration exceeded the calibration range. The reported result is estimated.
L1 = Analyie recovery in the laboratory contral sample (LCS) was above QC limits. Result may be biased high.
L2 = Analyte recovery in the LCS was below QC limits. Result may be hiased low.
5S = Analyte did not meel the secondary source verfiication criteria for the initiat calibration. The reported result should be considered an estimate.
D3 = Sample diluted due to presence of high levels of non-target analytes or other matrix interference.
IR = Internal standard recovery assocciated with this analyte exceeds upper control limit. Reported result estimated.
A = Concentration in percent
1 = Collected using certified canister and 200 cubic centimeler per minute (30 min} flow controller.
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TABLE 20F - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (347 LAKE AVE.)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA
PAYNESVILLE, MINNESOTA 56362
TERRACON PRO.JECT NO. 41987018

Terracon

SAMPLE LOCATION SSMP-2° SSMP-2° ssMp-2° (1240) 1240 Cert. INTRUSION SCREENING VALUES
(347 Lake Ave) (347 Lake Ave) {347 Lake Ave) {347 Lake Ave)
DATE SAMPLE 1/11/2008 4/8/08 11/11/08 11/11/08
DEPTH () or HEIGHT (+#)} in feet -0.3 -0.3
Result Result RL Result Result RL Res. ISV | Com/Indust. ISV]| Acute ISV
PARAMETERS (ug/m’) Q| (o) | ua/m®) | a | (uamm’) Q | {wgim’) | (uaimy | {pg/m3) (ugim3) {ug/m3)
1,1,1-Trichloroethane ND LB ND ND R 5,000 10,000 140000
1,1,2 2-Tetrachloroethane L3 ND ND  [o1d: 0.2 1 NE
1,1,2-Trichloroethane ND ND 211 0.6 2 NE
1,1, 2-Trichlorotrifluorcethane ND ND L 30,000 80000 NE
1,1-Dichlorogthane ND ND 500 1000 NE
1,1-Dichloroethene N ND ND 200 600 NE
1,2 4-Trichlorobenzene ND 4 10 NE |
1,2,4-Trimethylbenzene ND L2 7.0 20 NE
1,2-Dibromoethane (EDB} ND 0.02 0.06 NE
1,2-Dichlorobenzeng ND 200 600 NE
1,2-Dichlgroethane ND 0.4 1 NE
1,2-Dichloropropane D 4 10 200
1,3,5-Trimethylbenzene ND L2 6.0 20 NE
1 3-Buladiene ND 03 1 NE
1,3-Dichigrobenzene ND NE NE NE
1,4-Dichlorobenzene ND 60 200 10000
2-Butanone (MEK) 2.1 5,000 10,000 10000
2-Hexanone ND NE NE NE
2-Propanol ND 7,000 20,000 3200
4-Ethyltoluene ND NE NE NE
4-Methyl-2-pentanone (MIBK) ND 3,000 8000 NE
Acelone E 10.0 31000 87,000 60000
Benzene ND 45 13 1000
Bromadichloromethane ND NE NE NE
Bromoform ND 9 30 NE
Bromomethane ND 5 10 2000
Carbon disulfide ND 700 2,000 6000
Carbon tetrachloride ND 0.7 2 1900
" Chlorobenzene ND 50 100 NE
Chioroethane ND 10,000 30,000 100000
Chloroform ND 100 300 150
Chlgromethane ND 80 300 1000
Cyclohexane ND 6,000 20000 NE
Dibromachloromethane ND NE NE NE |
Dichlorodiflucromethane 2.6 200 600 NE
Dichlorotetrafluoroethane ND NE NE NE
Ethanaol S8 ND 15,000 42 000 180000
Ethy! acetate ND 3,000 8.000 40000
Ethylbenzene ND 1.000 3,000 10000
Hexachloro-1,3-butadiene ND 0.5 1 NE
Methyl-tert-butyl ether ND 3,000 8,000 7000
Methylene Chloride 2.4 20 80 10000
Naphlhalene L1 ND 9 30 NE
i Propylene ND 3,000 B0Q0 NE
i 1 Styrene ND 1,000 3,000 21000
il Tetrachloroethene ND 20 60 20000
# Tetrahbydrofuran ND NE NE NE
NProiacts\1998\419687018\Field-Dala-Tables\018_CHEM.x!s Page 10f 2 SSMP-2




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 Cerl. INTRUSION SCREENING VALUES
(347 Lake Ave) (347 Lake Ave) (347 Lake Ave) (347 Lake Ave)
DATE SAMPLE 1/11/2008 418108 11/11/08 11/11/08
DEPTH (-#} or HEIGHT (+#) in feet -0.3 -0.3 -0.3
Result RL Result RL Result RL Result Res. ISV |Com/Indust. ISV| Acute ISV

PARAMETERS tgim®) { (wgm*) | @ | wam®) | wam® | a | em®) | wam’) ] @ | (uo/m?) Q (ugim3) {1g/m3) {ug/m3)
Toluene ND 7.2 S ND 1.2 ND 5,000 10,000 37000
Trichloroethene ND ND |78 ND o ! ND 3 8 2000
Trichioroflucromethane ND ND .-1.8 ND ND 700 2000 NE
Vinyl acetate 3.0 ND S 2.6 ND 200 600 NE
Vinyl chioride ND ND | 0.86." ND ND 1 3 180000 )
¢ig-1,2-Dichlproethene ND ND 1.3 ND ND NE NE E
cis-1,3-Dichloropropene ND ND - A ND ND 20 [) E
m&p-Xylene ND 7.1 ©2.9 ND ND 100 300 43000
n-Heptane ND 1.5 1.4 ND ND NE NE NE
n-Hexane ND 4.2 1.2 ND ND 2,000 6000 NE
o-Xylene ND 2.8 15 ND ND 100 300 43000
trans-1,2-Dichloroethene ND ND B ) ND ND 80 200 800
trans-1,3-Dichloropropene ND ND Lo A5 ND ND 20 60 NE
Carbon dioxide - - Le 2.8 A - NE NE NE
Methane - - ND A - NE NE NE
Oxygen - - - 20.1 A - NE NE NE
Notes: Analytical data reperted in micrograms per cubic meter (ug/m3). 5/6/09

Results below the laboratory reporting limits (RLs) were preceded by the less than symbaol (<) or listed as not detected (ND).
Bold indicates parameter concentration above the respective action level criteria.

NE indicates action levels are not established 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.

1SV = MPCA Intrusion Screening Value {ISV) (MPCA, Risk-Based Guidance for Vapor Intrusion Pathway 9/08)

D6 = The relative percent difference {RPD}) between the sample and the sample duplicate exceeds laboratery control limits.
E = Analyle concenlration exceeded the calibration range. The reporied result is estimated.

.1 = Analyte recovery in the laboratory control sample (LCS) was above QC limits. Result may be biased high.

L2 = Analyle recovery in the LCS was below QC limits. Result may be biased low.

$S = Analyte did not meet the secondary source verfiication criteria for the initial calibration. The reparted result should be considered an estimate.
D3 = Sample diluted due to presence of high levels of non-target analyltes or other matrix interference.

IR = internal standard recovery associated with this analyte exceeds upper control limit. Reported result estimated.

A = Concentration in percent

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




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 S5MP-3"! SSMP-3 7 (0256) 0285 Cen. SSMP-3 1 (1047) 1047 Cert. INTRUSION SCREENING VALUES
{410 Lake Ave) {410 Laka Ave) {410 Lake Ave) 1410 Lake Ave) (410 Lake Ave)
DATE SAMPLE 1/1172008 5/20/08 5/20/08 11414/08 11/11/08
DEPTH (-#} or HEIGHT (+#} in fant -0.3 - -0.3 -
Result Result RL Result RL Result RL Result RL Res. 18V | Convindust. ISV Acute ISV
PARAMETERS {ugim®) Q | weim’) | et | @ | twefmh)| wamM{ o | o) | woim’) | o | (ugim®) | {ugim) {ugim3) {pgim3) {pg#m3)
1,1,1-Trichloroethane ND ND 1.5 ND 1A ND o A ND [T 147 5,000 10,0c0 140000
1,1,2,2-Tetrachlorogthang ND ND ND L ND 2.2 ND ) 0.2 1 NE
1,1,2-Trichloreethana ND ND ND ND 1.7 ND 06 2 NE
1,1,2-Trichlorotrifluoroethana ND ND ND ND {25 ND 30,000 80000 NE
1,1-Dichloroethane ND ND ND ND 130 ND 500G 1000 NE
1,1-Dichloroethens ND ND ND ND S ND 200 600 NE
1.2,4-Trichlorobenzene ND ND ND ND ND 4 10 NE
1,2.4-Trimethylbenzene ND ND ND ND L2 ND 7.0 20 NE
1,2-Dibromoethane (EDE)} ND ND NG ND ND 0.02 0.06 NE
1,2-Dichlprobenzens ND ND ND ND ND 200 600 NE
1,2-Dichlgrosthane ND ND ND ND 0.4 1 NE
1,2-Dichloropropane N ND NG ND 4 10 200
1,3,5-Trimethyibenzene ND ND ND L2 ND 6.0 20 NE
1.3-Buladiene ND ND ND ND 0.3 1 ME
1,3-Dichlorobenzene ND ND ND ND NE NE NE
1,4-Dichlorobenzena ND ND ND ND 60 200 10000
2-Butanone (MEK) 3.0 1.9 2.0 ND 5,000 10.000 10000
2-Hexanone ND ND ND ND NE NE NE
2-Propanol ND ND ND ND 7.000 20,000 3200
4-Ethyltoluene ND ND ND ND NE NE NE
4-Melhyl-2-pentancre (MIBK) ND ND ND ND 3,000 8000 NE
Acetone 13.6 12.2 58 ND 31000 87,000 60000
Benzene ND ND ND ND 4.5 13 1000
Bromodichloromethane ND ND ND ND NE NE NE
Bromoform ND ND ND ND 9 30 NE
Bromomathane ND ND ND ND 5 10 2000
Carbon disulfide 1.7 ND MND ND 700 2,000 6000
Carben tetrachloride ND ND ND ND 0.7 2 1900
Chlorobenzene ND ND ND ND 50 100 NE
Chioraethane ND ND ND ND 10,000 30,000 100000
| Chloroform ND ND ND ND 100 300 150
Chloromethane ND ND ND WD a0 300 1000
Cyclohexane ND ND ND ND 6,000 20000 NE
Dibromgchloromethane ND ND ND ND NE NE NE
Dichlorodifluoromethane ND 27 3.0 ND 200 600 NE
Dichlorotetrafluoraethane ND ND ND ND NE NE NE
Ethanol 331 16.3 13.7 L1 ND 15,000 42,000 180000
Elhyl acetate ND ND ND ND 3,000 _ 8000 40000
Eihylbenzene ND ND ND ND 1,000 3,000 10000
Hexachloro-1, 3-butadiens ND ND ND ND 0.5 1 NE
Mathyl-tert-butyl ether ND ND ND ND 3,000 8,000 7000
Methylene Chioride 112 E 22.0 28 ND 20 80 10000
Naphthalena 47 L1 ND ND ND 9 30 NE
Propylene 1.0 ND ND ND 3.000 8000 NE
Styrene ND ND ND ND 1,000 3.000 21000
Tetrachloroethene ND 28.1 ND ND 20 60 20000
Tetrahydrofuran ND ND ND ND NE NE NE
Toluene ND 21 1.4 ND 5,000 10,000 37000
Trichleroethene ND ND ND ND 3 8 2000
Trichlarofluoramethang ND ND ND ND 100 2000 NE
Vinyl acetate ND ND ND ND 200 600 NE
s Vinyl chioride ND ND ND ND 1 3 180000
tal cis-1,2-Dichloroelhene ND ND ND ND NE NE NE
cis-1,3-Dichioropropeng ND ND ND ND 20 &0 NE
ND ND ND ND 100 300 43000
ND ND ND ND NE NE NE
MAPrAiaciat1 AR 1AART(1 B1Fi6ld-Dala-Tablas\018 CHEM.xla Pogo 1¢f2 S5MP-3




Terracon

TABLE 20G - RESULTS OF SOIL GAS SAMPLES FOR VAPOR INTRUSION SCREENING (410 LAKE AVE.)
PAYMESVILLE PUBLIC WATER SUPPLY - MPCA
PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018 *

SAMPLE LOCATION SSMP-3 ' SSMP-3 T (0255) 0255 Cert. SSMP-3 7 {1047} 1047 Cert, INTRUSION SCREENING VALUES
(410 Lake Ave) (410 Lake Ave) (410 Lake Ave) (410 Lake Ave) {410 Lake Ave)
DATE SAMPLE 141142008 5120108 5/20/08 11/11/08 11/11/08 ;
DEPTH [#) or HEIGHT (+#) in feet -0.3 -0.3 - 2.3 - i
Resull RL Result RL Resuilt RL Resull Result RL Res. ISV | Com/lndust. ISV Acute 1SV i
PARAMETERS ugim®y | aim®) | @ | uaim®) | wgim®) | @ | ipgim’) | (o) | o | (ugim®) Q| fuoim? | wam’) | _a {ug/m3) {ug/m3) {ng/m3) '
n-Hexane ND ) 3.2 D96 ND Q72 ND ND T0.72: 2,000 6000 NE
o-Xylene ND ND . ND ” ND ND 100 300 43000
trans-1,2-Dichloroethens ND ND ND ND ND 60 200 800
trans-1, 3-Dichloraprepene ND ND ND ND ND 20 60 NE
Carbon dioxide - - - 0.97 A - NE NE NE |
Methane - A - - ND A - NE NE NE ¥
Oxygen - e - - 20.6 A - NE NE NE
Notes: Aralytical data reported in micrograms per ¢ublic meter {ugfm3). 5/6/09
Resulls below the laboratary reporting limits (RLs) were preceded by the less than symbol (<) or listed as not detected (ND).

Bold indicates parameter concentration above the respective action level criteria.

NE indicates action levels are pot gstablished for the respective parameter.

RL column includes laboratory reparting limits for the respeclive parameter.

* The action levels shown are for TOTAL Xylenes {combined m&p-Xylene and o-Xylane),

Q column includes fectnotes for réferencing laberatory reperting qualifiers,

D& = The relative percent difference {RDP) between the sample and the sample duplicate exceeds laboratery control limits
E = Analyte concantration exceedad the callbration range. The reported result is estimated.

L1 = Apalyte recovery in the laboratory contro! sample {LCS) was above QC limils. Result may be biased high.

L2 = Analyte recovery in the LCS was below QC limits. Result may be biased low.

S8 = Analyte did not meet the sacondary source verfiication criteria for the inilial calibration. The reported result should be constdered and estimate.
D3 = Sample diluted due 1o presence of high lavels of non-target analytes or other matrix interferance,

IR = Intemal standard recovery associated wilh this analyte exceeds upper control limit. Repened result estimated.

A = Concentration in percent

' = Collected using certified canister and 200 cubic centimeter per minute (30 min) flow cantroller.
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Terracon

TABLE 20H - RESULTS OF INDOOR AIR SAMPLES (154 MILL ST. MAIN LEVEL)
PAYNESVYILLE PUBLIC WATER SUPPLY - MPCA
PAYNESVILLE, MINNESOTA 56362
TERRAGON PROJECT NO. 41987018

SAMPLE LOCATION Main Levet [1047] 1047 Cerdificatian INTRUSION SCREENING VALUES

DATE SAMPLE 2/12/09 211209

DEPTH (-#} or HEIGHT (+#} in feet 3 -

Resull .- .RL Result |- RL. - Res. ISV | Comindust. ISV | Acute 15V

PARAMETERS wom?) [ fem™ | a | e | peim’y] @ {pgfm3} {pgim3} tug/m3y
1,1,1-Trichiorogthane 23 1.5 ND 1.1 5,000 10.000 140000
1.1.2,2-Tetrachlorgethane ND 1.9 N 1.4 0.2 1 NE
1,1,2-Trichloroethane ND 1 1.5 ND ¥ -t 0.6 2 NE
1.1,2-Trehlorotrifluorsethang ND 2 NE 16 30.000 80000 NE
1.1-Bichlgroethane ND 141 ND_ - 0.82 - 500 1000 NE
1.1-Dichlorogthene ND 1. NG [ 0.81: 200 600 NE
1.2.4-Trichlorobenzene ND 1.3 ND .99 4 ¢ NE
1.2 4-Tnmelhylbenzene 38 34 ND 2.5 7.0 20 NE
1,2-Oibromoethane (EDB) ND 2.1 ND 1.6 0.02 0.06 NE
1,2-Dichlgrobenzene ND 1.6 - ND |t 200 600 NE
1.2-Bichlorogihane ND RS ND 0.82 0.4 1 NE
1.2-Dichlorapropane ND -3 ND 0.94 -~ 4 10 200
1,3, 5-Trimethyibenzene ND 2 34 ND 25 6.0 20 NE
1.3-Butadiene ND 1 0.60 - ND - 0457 0.3 i NE
1.3-Dichlorabanzene ND 18 ND 12 NE NE NE
1.4-Dichicrobenzene ND 1.6 ND 1.2 60 200 10000
2-Butanone [MEK) ND ™ 0.80. ND |’ 0:50 5.000 10,000 10000
2-Hexanpne ND R 3 P ND : NE NE NE
2-Propano! 235 Y 34 ND 7,000 20,000 3200
4-Etnylteluene ND |- 34 - ND NE NE NE
4-Melhyt-2-gentancne (MIBK)} N S T G ND 3.000 8000 NE
Acelone 236 D.64 ND 31000 87.000 60000
Benzene 1.3 - 0.87 ND 4.5 13 1000
Bromadichloromethane WD |- 19 ND NE NE NE
Bromoferm ND - 728 MND 9 20 NE
Bramomelhane ND B I ND 5 10 2000
Carbon gisulfide ND 12084 ND . 700 2.000 6000
Carpon ietrachiaride ND o WA ND 0.7 2 1900
Chlgronenzene ND 1.3 ND 50 100 NE
Chioroelhane ND $.72 ND 10,000 30.000 100000
Chlgroform ND “13 ND 100 300 150
Chioremethane ND 4156 ND 20 300 100D
Cyctohexane 18 091 - ND 6,000 20000 NE

| Dibromochtoromethane ND )23 ND NE NE NE
Dichtoradiflucromethane 2.1 - 13 - ND 200 600 NE
Dichlorotetraflucraethane NG 1197 - ND NE NE NE
Ethanal 257 2.5 [ ND 15.000 42.000 180000
Ethyl acetate 25.2 1-°(.98 ND 3.000 8.000 40000
Elhylbenzene 20 Si2 ND 1,000 3.000 10000
Hexachlgro-1,3-butadigne ND - 29 . ND 0.5 1 NE
Melhyl-tert-butyl ether 2 NE 3.000 8,000 7000
Methylene Chicride ND 20 80 10000
Naphihalene ND 9 30 NE
Propylene ND 3,000 3000 NE
Styrene ND 1,600 3.000 21000
Tetrachloroelhene ND 20 60 20000
Tetranydrofuran ND NE NE NE

] Toluene ND 5,000 10,600 37000
Trichleroethene ND 3 8 2000
Trichlosofluoromelhane ND 700 2000 NE
Vinyl acetate ND 200 600 NE
Viny chloride ND | 1 3 180000
cis-1,2-Dichlorosthene D NE NE E
<is-1.3-Dichloropropene ND 20 60 NE
m&p-Xylene . ND 100 300 43000
n-Heptane ND -1 ND | NE NE NE
n-Hexane ND - 096 ND 2.000 6000 NE
o-Xylene 25 1.2 ND 100 300 43000
trans-1.2-Dichloroethena ND 1.1 ND 60 200 00
trans- 1.3-Oichlorapropenea ND ~1.2 ND 20 ] NE
Notes: Analytical data reported in micrograms per cubic meter {pgim3). 5/609

Resulls below the laboratary reporting limils (RLs}were preceded by the less than symbol (<) or listed as not detected (ND}.
Bold indicates parameter concentyation above the respective action leve! griteria.

NE indicates action levels are pot estaclished for the respective parameler.

RL column includes 1aboratery teporting limils for the respective paramaler.

* The action levels shown are for TOTAL Xylenes (combined m&p-Xylene and o-Xylene).

ISV = MPCA Intrusicn Sereening Value {ISV} (MPCA, Risk-Based Guidance for Vagor Tntiusion Pathway 9/08)

Q column includes feolnoles for referencing laberatory reporling qualifiers.

D6 = The relalive percent difference [RPD) between the sample and the sample duplicate excaeds laboratery contral limils.
E = Analyte concentration exceeded lhe calibration range. The reported result is estimatad.

L1 = Analyte recovery in the laboratory control sample {(LCS) was above QG limils. Result may be biased high.

L2 = Analyte recovery in Ihe LCS was below QC limits, Result may be biased low.

55 = Analyte did nat meet the secondary source vedfiicalion crileria for ihe initial calibratian. The reparted resuit should be considered an estimalt
D3 = Sample diluled due te presence of high levels of nen-large! analytes of olher matrix interference.

IR = Internal standard recovery associated wilh (his anaiyte exceeds upper contral limit. Reporied resuil estimated.

A = Concentration in percent

1 = Callected using certified canister and 200 cubic centimeter per minute (30 min) low coniralter.
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TABLE 20! - RESULTS OF INDOOR AIR SAMPLES (154 MILL ST. BASEMENT)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA
PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987018

SAMPLE LOCATION Basement {1266} 1266 Certification INTRUSION SCREENING VALUES

DATE SAMPLE 2/12/09 2112409

DEPTH [#) or HEIGHT {+#) in feet 3 -

Result [ - RL- - Result [ RL . Res. ISV | Com/Indust. ISV | Acute ISV

PARAMETERS pom’) | fugim®y] @ | fugim’) {jugid) | a /m3y (pgim3) {pa/m3)
1,1, 1-Tricnloroethane L6 ND |5 -14" 6.000 10,000 140000
1.1.2,2-Telrachlarogihane ND A . 0.2 1 NE
1.1 2-Trichloroethane ND I 1% 0.6 2 NE
1.3, 2-Trichlorotrifluaroethane ND_ | 1.6 30,000 86000 NE
1,1-Dichlaraethane ND_ |- 0.82 500 1000 NE
1,1-Dichiorgetheng ND " -0.81:- 200 600 NE
1.2.4-Tochlorobenzene ND | 099 4 10 NE
1.2.4-Tomathylbenzeng ND | 7.0 20 NE
1.2-Dibromgelhane (ECB) D Q.02 006 NE
1.2-Dichlorobenzene ND 200 600 NE
1.2-Dichloreethane ND 0.4 1 NE
1,2-Dichlarcpropane ND 4 10 200
1,3.5-Trimethyloenzene ND 6.0 20 NE
1,3-Butadieng ND 0.3 1 NE
1,3-Cichtorobenzene ND NE NE NE
1,4-Cichlorcbenzene ND 60 200 10000
2-Butanone {MEK] ND 5,000 10,000 10000
2-Hexanone ND NE NE NE
2-Propanol ND 7,000 20,000 3200
4-Elhyitolueng ND NE NE NE
4-Methyl-2-pentanone {MIBK) ND 3.000 2000 NE
Acelone ND 31000 87.00% 60000
Benzene ND 4.5 13 1000
Bromodichloromelhana ND NE NE NE
Bromoform ND 1] 30 NE
Bromomethane NO 5 il 2C00
Carban disuliide ND 700 2,000 6G00
Carhon letrachloride ND 0.7 2 1900
Chlorobenzene ND 50 100 NE
Chlorgethane ND 16.000 30,000 100000
Chloroform ND 100 300 150
Chloromelhane ND 50 3g0 1000
Cyclohexane ND 6,000 20009 NE
Bibromechloremelhang ND NE NE NE
Bichlorodifiuoromethane ND 200 800 NE
Cichlorotetrafluaroelhane ND NE NE NE
Ethanol ELY ND 15,000 42,000 180000
Ethyl acetate ND 3,000 8,000 40000
Ethylbenzene ND 1,000 3,000 10000
Hexachtoro-1.3-butadiene ND 0.5 1 NE
Methyi-tert-buty? elher ND 3,000 8,000 7000
Methylene Chioride ND 20 ;) 18090
Naphthaleng ND g 30 NE
Propylene ND 3,008 8000 NE
Slyrene ND 1,000 3.000 21600
Tetrachloroelhene ND 20 60 20000
Telrahydrofuran NG NE NE NE
Toluene ND 5,000 10,000 37000
Tiichloroethene = ND 3 a 2000
Trichloroflupromethane ND 6 D 700 2000 NE
Vinyi acatate ND 0- NI 200 B00 NE
Viny! chloride ND §Z5 ND 1 3 180000
cis-1.2-Dichloroathene ND FEE ND NE NE NE
cis-1,3-Dichloroprapene ND 3 ND 20 60 NE
mép-Xylena 5.6 .5 D 10D 300 43000
n-Heptane ND 2 D NE NE NE
n-Hexane 1.1 0 - D 2,000 6000 NE
o-Xyleng 1.8 3 - ND 100 300 43000
trans-1,2-Dichloroelhene MNEY 2 ND 60 200 800
irans-1.3-Dichlorepropene NI i1.3 ND 20 6C NE
Netes: Analytical data reporied in micrograms per cubic meler (paim3). 5/6/0G

Resuits below the laboralory reporting limits (RLs) were preceded by the less than symbel (<) or listed as not detected (ND}.
Bold indicales parameter concentration above tha respeclive action level crilesia.

NE indicates action lavels are not gstablished for the respective parameter.

RL column inciudes laboratory reporting limits for the respective parameter.

* The action levels shown are for TOTAL Xyienes {combined m&p-Xytene and o-Xylene).

18V = MPCA Intrusion Screening Value (I5V) (MPCA, Risk-Based Guidance for Vapor Intrusion Pathway 9/08)

Q celun includes footnoles for referencing labaratory reporting quatifiers.

D8 = The relalive percent difference {RPD} between |he sample and the sample duplicate exceeds laboralory control limits.
E = Analyte concentration exceeded the calibration range. The reported result is estimated.

L1 = Analyle recovery in the labaratory confral sample (LCS) was above QC limits. Result may be biased high.

L2 = Analyte recavery in the LCS was below QC limils. Result may be biased low.

$S = Analyte did not meet the secondary source verfiication criteria for the initial calibration. The reported result should be considered an estim:
D3 = Sampfe diluled due to presence of high levels of non-target analytes or other matrix interference.

IR = Internal standard recovery associaled with this analyte exceeds upper control limit. Reported resull estimated.

A = Concenlration in percent

1 = Coliected using certified canister and 200 cubic centimeter per minute {30 min} flow cantroller.
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TABLE 20J - RESULTS OF INDOOR AIR SAMPLES (154 MILL ST, CRAWL SPAGE)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA
PAYNESVILLE, MINNESOTA 56362
TERRACON PRCJECT NO. 41987018

SAMPLE LQCATION Crawl Space {0661} 0661 Certificalion INTRUSION SCREENING VALUES

DATE SAMPLE 212/09 211 2/00

DEPTH {-#) or HEIGHT {+#] in fest 1] -

Result [ RL - Result | - RL Res. ISV | Com/indust. ISV Acute 1SV

PARAMETERS gy [pam } @ | twgeey | igim’ | o {pgim3) {pgim3) {palen3)
1,1, t-Trchlgroelhane 2.1 A ND R 5.000 10,000 140000
1.1,2.2-Telrachigraelhane NG |21 - ND |14 0.2 1 NE
1,1,2-Trichloraethane ND i | ND _ [m 1.1 0.6 2 NE
1,1,2-Tdchlcratrifluoreethane ND ND 16 - 30.000 40000 NE
1,1-Bichlorgethane NO ND [ -0:82. 500 1000 NE
1,1-Dichloroethene ND ND_ | 0:81 200 £00 NE
1,2.4-Trichlerobenzene ND ND 1099 - 4 10 NE
1.2.4-Trnmethylbenzeng 8.6 ND ~ 25 7.0 20 NE
1 2-Dibromaethane (EDB) ND NO_ | 1.8 0.02 0.08 NE
1,2-Dichlorobenzene ND ND [ 12-0 280 600G NE
1,2-Dichigroethane ND ND 0.4 1 NE
1,2.Dichleropropane ND ND 4 10 200
1,3, 5-Trimelhylbenzene ND NG 6.0 20 NE
1,3-Butadiene ND ND 0.3 1 NE
1.3-Dichlarobenzene ND ND NE NE NE
1,4-Dichlarobenzene H [¥] 60 200 10000
2-Butangne {MEK) D ND 5,000 10,000 10000
2-Hexanone D ND NE NE NE
2-Propanol 22.5 ND 7.000 20,000 3200
4-Elhyoluene ND ND NE NE NE
4-Methyl-2-pentanone (MIBK) ND ND 3,000 8g00 NE.
Acelone 17.0 ND 31000 87 000 50000
Benzene t6 ND 4.5 13 3000
Bromodichloremethane ND ND NE NE NE
Bromofem ND ND 9 30 NE
Bromomethane ND ND 5 10 2000
Carbon disulfide ND ND 700 _ 2000 65000
Carbon tetrachloride ND ND 0.7 2 1800
Chlorobenzeng ND D 50 100 NE
Chlproelhane ND D 10,000 30,000 1googo

| Chiogroform ND D 100 300 150
Chloromethang ND ND 80 00 1000
Cyclohexane ND ND 6,000 20000 NE
Dibremogchloremethane ND ND NE NE NE
Dichlorediffuaromethane 2.1 ND 200 600 NE
Dichlorotetralluoreelhane ND ND NE NE NE
Ethanol 248 E ND 15,000 42,000 180008
Ethyl acelate 17.8 ND 3,000 8,000 40000
Elhylbenzane 2.9 ND 1,000 3.000 10000
Hexachlore-1,3-buladiene ND ND 9.5 1 NE
Melhyl-tert-butyl ether ND ND 3,000 8.000 700G
Methylene Chlorice ’ 1.4 ND 26 60 10000
Maphthalene NG 3 ND g 30 NE
Progylene ND .62 ND 3,000 8008 NE
Styrena 1.3 13 . ND 1.000 3,000 21000

| Telrachloroetheng NO 2.1 ND 20 60 20000
Tetrahydrofuran ND 49 - ND NE NE NE
Toluene 10.9 NN ND 5.000 10,000 37000
Trichlorosthene 1.6 1.6 ND 3 8 2000
Trchlorofiuoromethane ND 6. ND 700, 2000 NE
Vinyl acelate ND A ND 200 600 NE
Vinyl chloride ND 77 NO 1 3 180000
¢is-1.2-Oichloroglhene ND 1.2 ND NE NE NE
cis-1.3-Dichloropropene ND A4 ND 20 60 NE
mép-Xytene 15.7 .6 ND 100 300 43000
n-Heptane NI A2 ND NE NE NE
n-Hexang 7§ 1. ND 2,000 6000 NE
a-Xylene 4.8 - 3 ND 100 300 43000
Irans-1.2-Dichloreelheng ND_ [z ND 60 200 00
trans-1.3-Dichlorapropene ND s 14 ND 20 60 NE
Notes: Analytical data reporied in micragrams per cubic meter (pg/m3). 5/6/Q9

Results below the laboratory reperting limits (RLs} were preceded by the less than symbol (<} or listed as not detected (ND).
Bold indicates parameter concentration above the respective action tevel criteria.

NE indicates actien levels are not gstablished for 1he respective parameter.

RL column includes faboratery eporting limits for the respective parameter.

* The action levels shown are for TOTAL Xylenes (combined m&p-Xylens and g-Xylene).

1SV = MPCA Intrusion Screening Value {ISV) {MPCA, Risk-Based Guidance for Vapor Intrusicn Pathway 9/08)

2 colurn ingludes foolnotes for referencing laboratory reporting qualifigrs.

D6 = Tha relalive percent difference (RPD} between the sample and Ihe sample duplicale exceeds laboratory control limils.
E = Analyle concenlration exceeded the calibration range. The repotted 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 limils. Result may be biased low.

$5 = Analyte did not meet the secondary scurce verfiication criteria for the initial calibration. The reported result should be considered an eslim
03 = Sample diluted due to presence of high levels of non-target analyles or other mairix interference.

IR = Intemnal standard recovary associaled with this analyte exceeds upper conlral limil. Reported result estimated.

A = Concentration in parcent

1 = Collected using cerified canister and 200 cubic centimeter per minute (30 mia) ow controlier.
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TABLE 20K - RESULTS OF AMBIENT AIR SAMPLES {154 MILL ST.)
PAYNESVILLE PUBLIC WATER SUPPLY - MPCA
PAYNESVILLE, MINNESOTA 56362
TERRACON PROJECT NO. 41987013

SAMPLE LOCATION Ambient {0148) 0148 Cedification INTRUSION SCREENING VALUES
DATE SAMPLE 2112108 211209
DEPTH [-#} or HEIGHT {+#} in fget 0 .
Result |-~ RL - Result B 5 { Res. ISV § Comvindust. ISV |  Acule ISV
PARAMETERS lpgim™ sgimh | @ | (weim’ o GigdmY:] @ {ugin3) {pgim3) (paim3)
1,1, 1-Trichloroethane wD 14 [ 1 5.000 10.000 140000
1,1.2.2-Tetrachlorgethane ND N : 0.2 1 NE
1,1.2-Trichloreethane NG 08 2 NE
1,1.2-Trichlgrotdfluareethane ND 30,000 80000 NE
1,1-Dichlerosthane ND §00 100 NE
i.1-Dichloroethene ND NG 200 €00 NE
1.2,4-Trichlorobenzeéna ND ND 4 i0 NE
1,2,4-Trimsthylbenzene ND ND 7.0 20 NE
1.2-Dibremaoethane (EDB) ND ND 0.02 .06 NE
1,2-Dichlorobenzene ND ND 200 800 NE
1,2-Dichloroethane ND ND 0.4 1 NE
1.2-Dichlcropropane ND N 4 10 200
1,3.5-Trimethyibenzene ND N 5.0 20 NE
1.3-Butadiene ND N 03 1 NE
1.3-Dichlarabenzene ND ND NE NE NE
.4-Dichlorobenzene ND ND 60 200 10000
2-Butanone (MEK), 3.3 ND 5,000 10,000 10000
-Hexanone ND ND NE NE NE
- 2-Propanol ND ND 7,000 20,000 3200
4-Elhyltelyene ND | ND NE NE NE
4-Methyl-Z-pentanone (MIBK} ND ND 3,000 8000 NE
Acetgne 104 ND 31000 87,000 60000
Benzena 1.7 ND 4.5 13 1000
Bromodichlcromelhane NDY ND NE NE NE
Bromafarm ND ND 9 30 NE
Bromomethane ND N 5 10 2000
Carhon disulfide ND N 700 2,000 6000
Carben tefrachloride ND N 3.7 2 1800
Chlorobenzene ND N E1] 100 NE
Chlaroetbane ND ND 10,600 30,000 10C0Q0
Chloroform ND ND 100 300 150
Chlorgmethane 0.73 ND 30 300 1000
Cyclghexane ND ND 6,000 28000 NE
Dibromochloromethane ND ND NE NE NE
Cichlorodifluoromethane 22 ND 200 600 NE
Dichlorotetraflugroethane ND ND NE NE NE
Ethanal 14.3 LY ND 15,060 42,000 180000
Ethyi acetale ND ND 3.000 8.000 40000
Ethylbenzene ND D 1,000 3,000 10000
{exachlorg-1,3-butadiene ND N 0.5 1 NE
Methyl-lert-butyl ather . ND N 3.000 _8,000 7000
Methylene Chloride 2.0 N 20 60 10000
Naphthalene ND N 9 30 NE
| Propylene ND M 3,000 8000 NE
Sltyrene ND N 1,000 3,000 21000
Tetrachloroethene ND | 20 60 20000
Tetrahydrofuran 2.7 - N NE NE NE
Toluene 46 | 096 N 5,000 _ 10,000 37000
Trichloroethene 127 2o ) N 3 8 2000
Trichloroflycromalhane ND N 700 2000 NE
Viny[ acatale ND NI 200 600 NE
Vinvi chloride NB N 1 3 180000
cis-1,2-Dichlgraetheng 22 N NE, NE NE
cis-1,3-Bichloropropene ND N 20 80 NE
mé&p-Xylene 4.7 N 100 300 43000
n-Heptane ND NE NE NE
n-Hexane 1.3 2,000 6000 NE
o-Xylene 1.6 ND 100 380 43000
trans-1,2-Bichlorosthens ND ND 60 200 800
irans-1,3-Dichloropropene ND ND 20 60 NE
Notes: Anaiytical dala reportad in micrograms per cubic meter {pg/m3}. 5/6/09

Results below the labaratory reporling limits {RLs} were preceded by the lass than symbol (<} or listed as not detected {ND).
Bold indicates parameter conceniralion abave the respective action level critetia.

NE indicales aclion levels are not gstablished for the respeclive parameter.

RL cotumn includes taboratory reporting limits fos lhe 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 9/08)

Q column inciudes footnates for referancing laboratory reporting qualifiers.

06 = The celative percent difference {RPD) between the sample and the sample duplicate exceeds laboratary conttol limils.
E = Analyte concentralion exceeded the calibration range. The reporied result is estimated.

L1 = Analyte racovery in the taboratory control sample {LCS) was above OC limits. Result may be biased high,

L2 = Analyte recovery in the LCS was below QC limits. Result may be biased low.

$5 = Analyte did not meet tha secandary source veriication crileria for the initial calibralicn. The reported result should be considered an estimat
D3 = Sample diluted due Lo presence of high levels of non-target analyles or other matrix interference.

IR = Intemal standard racovery assaciated with this analyte exceeds upper control limil. Reparted result estimated.

A = Concenlration in percent

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