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 Guidance Document c-prp4-06: September 2008 
 Petroleum Remediation Program 
F04660027-1 Minnesota Pollution Control Agency 

 
 

Investigation Report Form 
Guidance Document 4-06  

 
Complete this form to document site investigation activities, including Limited Site Investigations 
(LSIs) and Remedial Investigations (RIs). Do not revise or delete any text or questions from this 
report form. Include any additional information that is important for making a site management 
decision. If only an LSI is necessary, some questions do not need to be answered and have been 
identified in the form. Highlighted text contains instructions and references to related guidance 
documents for that section or question. Refer to Minnesota Pollution Control Agency (MPCA) 
Guidance Document 1-01 Petroleum Remediation Program General Policy for the overall site 
investigation objectives and to other MPCA guidance documents for details on investigation 
requirements and methods. 
 
MPCA Site ID: Leak0015,656   Date: February 5, 2009 
 
Responsible Party Information 
 
Name:  Referred to Fund Financed on March 15, 2006 (MPCA Project Leader: Arlene 
Furuseth) 
 
Phone #: (218) 846-0732 
 
Mailing Address:   714 Lake Avenue, Suite 220 
 
City:  Detroit Lakes    Zip Code: 56501 
 
Alternate Contact (if any) for Responsible Party:   Phone #:       
 
Leak Site Information 
 
Leak Site Name:  Former Alex Exhaust   Property Owner:  Mr. Ben Zacher 
 
Phone #: (320) 760-1712 
 
Leak Site Address: 905 - 3rd Avenue East 
 
City:  Alexandria     Zip Code:  56308 County: Douglas 
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Emergency and High Priority Sites 
 
A. Is an existing drinking water well impacted or likely to be impacted within a 

two-year travel time? 
 

 Yes  No

B. Is a hydrogeologically sensitive aquifer impacted that is tapped by water wells 
that are within 500 feet from the release source? If YES, explain below. 

 

 Yes  No

C. Has the public water supply risk assessment concluded that the site is a high 
priority site with respect to a public water supply well (see Guidance 
Document 4-18 Public Water Supply Risk Assessment at Petroleum 
Remediation Sites)?    

 

 Yes  No

The public water supply system is identified as the City of Alexandria – North Well Field. 
 
D. Is there an existing surface water impact as indicated by 1) a petroleum sheen 

on the surface water or 2) a petroleum sheen or volatile organic compounds in 
the part per million range observed in a ground water sample collected close to 
the surface water? 

 

 Yes  No

E. Has free product been detected at the site? If YES, attach Guidance Document 
2-03 Free Product Recovery Report Worksheet in Section 6. 

 

 Yes  No

F. Are there any existing field-detectable vapor impacts (photoionization 
detector, explosimeter, odors, etc.) to a receptor? 

 

 Yes  No

G. Did the vapor intrusion assessment detect contaminants in excess of acute 
intrusion screening values (see Guidance Document 4-01a Vapor Intrusion 
Assessments Performed during Site Investigations)? 

 

 Yes  No

 
If you answered YES to any of questions A through G above, describe below the actions taken to 
date to reduce or eliminate the risk posed by the release. 
 
C.  The site is considered a high priority site with respect to a public water supply (City of 
Alexandria).  The site is located within a Drinking Water Source Management Area 
(DWSMA) and Source Water Protection Area (SWPA).  The water supply for Alexandria is 
obtained from wells set in glacial deposits.  The aquifer is considered to exhibit a high 
susceptibility to contamination due to the local geological setting.  The release site is located 
down-gradient of the North Well Field for the City of Alexandria.  It is unlikely that impacts 
from Leak #15,656 would contaminate the City wells based on the extent and magnitude of 
impacts at the site and its location (down-gradient) in regards to the City well field.  The 
Source Water Assessment for Alexandria is attached in Appendix L.   
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G.  Benzene and ethylbenzene were detected above their respective acute intrusion screening 
values (ISVs) in two exterior soil gas samples (VP-1(3’) and VP-2(8’)) collected at the site.  
Benzene concentrations in samples VP-1 and VP-2 are 15,700 µg/m3 and 33,500 µg/m3, 
respectively.  Ethylbenzene concentrations in VP-1 and VP-2 are 18,400 and 18,000, 
respectively.  The acute ISV for benzene is 1,000 µg/m3 and the acute ISV for ethylbenzene is 
10,000 µg/m3.  Results of the soil gas sampling are summarized on Table 20.  VP-2 was 
conducted in the former dispenser area approximately 30 feet south of the site building.  VP-1 
was conducted near the site building and the former UST basin area east of the site building.  
The existing site building is occupied on a limited basis (less than 8 hours a day) and used as a 
part-time automobile repair shop according to the property owner (Ben Zacher).  The site 
building is slab-on-grade construction.  No additional vapor intrusion assessment is 
recommended for this receptor based on the receptor usage as an auto repair facility, the 
limited occupancy of the building and the building construction.  
 
Section 1: Site Assessment 
 
Site and Release Information 
 
Complete Guidance Document 1-03a Spatial Data Reporting Form, Guidance Document 2-05 
Release Information Worksheet if 3-02 General Excavation Report Worksheet was not completed, 
and include in Section 6.  
 
1.1 Describe the land use and pertinent geographic features (e.g., topographic changes, surface 

waters, etc.) within 1,000 feet of the site. Illustrate these features using the Site Location Map, 
aerial photographs, and Sanborn Fire Insurance Maps™ for the various time periods they are 
available in Section 4.  

 
Land use within 1,000 feet of the site consists of commercial properties to the west, 
commercial and residential properties to the south, a former trailer court, now vacant 
property, to the east and a railroad line directly north of the site beyond which lies a 
residential area.  Lake Agnes is located approximately 2,000 feet northwest of the project site.  
The site location is illustrated on Figure 1.   
 
The site building (formerly Alex Exhaust) was vacant in 2007 during investigation activities.  
The site building is currently occupied on a part-time basis (less than 8 hours a day) and 
utilized as an auto repair facility according to the property owner, Mr. Ben Zacher.  The 
Lloyd’s Café building located directly west of the release site property was vacant during the 
investigation activities conducted in 2007 but is currently operating as a café/restaurant.  
 
1.2 Briefly describe the history of the site and any past site investigation work that may have been 

completed. If a Phase I or Phase II report has been prepared for this site, include a copy in 
Section 6. 

 
The release site was operated as a Cenex service station up until the early 1960’s according to 
the current property owner, Mr. Ben Zacher.  A fuel distribution system consisting of four 
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underground storage tanks (USTs) was removed from the site on May 16, 1998 according to 
Mr. Dennis Stark, City of Alexandria Fire Marshal.  No analytical testing or petroleum 
release documentation was collected during the UST removal to the best of Mr. Stark’s 
knowledge.  
 
The site was called in to the Minnesota State Duty Officer on February 25, 2004 based on 
evidence of petroleum contamination observed in a soil boring conducted at the site for the 
Minnesota Department of Transportation (Mn/DOT) TH-29/27 highway reconstruction 
project. 
 
Approximately 1,200 cubic yards of petroleum contaminated soil was excavated from the 
Mn/DOT road right-of-way just south of the release site during the 2004-2005 construction 
seasons.  The petroleum contaminated soil was land-spread at an MPCA approved land-
spread facility.  STS/AECOM prepared a Documentation Report dated December 30, 2005 
documenting the excavation and disposal of petroleum contaminated soil near the release site.  
A copy of the STS/AECOM Documentation Report is attached in Appendix D.   
 
STS/AECOM performed a Limited Site Investigation (LSI) at the site in February of 2007.  
The LSI consisted of six temporary well/soil borings (B-1 through B-6) and four soil vapor 
probes (VP-1 through VP-4).  The full extent of the groundwater contamination was not 
defined by the 2007 LSI.  Two additional soil borings (B-7 and B-8) were conducted east and 
southeast of the site respectively by STS/AECOM on February 27-28, 2008.  A third boring 
(B-9) was conducted southwest of the site by STS/AECOM on December 12, 2008.  The results 
of the three additional soil borings (B-7 through B-9) along with the initial LSI borings (B-1 
through B-6) are included in this LSI Report.    
 
1.3 List other potential petroleum sources within 500 feet of the site and identify them on the 

Potential Receptor Map in Section 4. 
 
Two petroleum leak sites are located within 500 feet of the project site.  Leak 2873 
(Alexandria Tire and Auto) is located at 801 - 3rd Avenue East approximately 500 feet west of 
the site.  Leak 2873 was closed by the MPCA on January 6, 1992.  Leak 12940 (Geyer Rental) 
is located at 315 Nokomis Street approximately 500 feet southwest of the project site.  Leak 
12940 is an open MPCA petroleum leak site.  In addition, Alexandria Concrete Co. (901 - 4th 
Avenue East) is located due south across 3rd Avenue (TH-27) from the release site.  
Alexandria Concrete Co. is a registered tank site (tank site #11717) with approximately seven 
active petroleum aboveground storage tanks (ASTs) and three removed petroleum 
underground storage tanks (USTs). 
 
1.4 Describe the status of the tank system(s) including current and former tanks, piping, and 

dispensers. Summarize the status and characteristics of all past and present tanks in Table 1 
and identify all components on a Site Map. 

 
STS/AECOM contacted the City of Alexandria Fire Marshal (Mr. Dennis Stark) to determine 
if there were any records of UST removals from this property.  Mr. Stark provided 
STS/AECOM with site photographs (Appendix N) documenting the removal of the USTs from 
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the site property on May 16, 1988.  The tanks consisted of one 2,000 gallon UST and three 
3,000 gallon USTs according to Mr. Stark’s records.  There was no record as to the UST 
contents or if any evidence of leakage from the tanks or analytical testing was conducted at 
the time of the UST removals.   
 
1.5  Briefly describe the known or suspected source(s) of the release and how it was discovered. 
 
The suspected source of release is from a former UST fuel distribution system from a Cenex 
service station that, according to the current site owner (Mr. Ben Zacher), operated on the 
property up until the early 1960’s.  The release was discovered on February 25, 2004 during a 
Phase II ESA conducted for the Minnesota Department of Transportation (Mn/DOT) Trunk 
Highway 29/27 (TH-29/27) reconstruction project. 
 
1.6 When did the release occur (if known)?  Unknown 

 
1.7 What was the volume and type(s) of petroleum product released (if known)? 

Unknown gallons Released product type(s): Petroleum - unspecified 
 

When a tank has been excavated, refer to Guidance Documents 3-01 Excavation of Petroleum 
Contaminated Soil and Tank Removal Sampling and 3-02 General Excavation Report Worksheet for 
reporting requirements. If a tank has been excavated or if contaminated soil was removed for off-
site treatment prior to this investigation, include Guidance Document 3-02 in Section 6. 
 
1.8 Was soil excavated for off-site treatment?  Yes  No 

 
Date(s) soil was excavated:  Petroleum contaminated soil was excavated by Mn/DOT 
during TH-29/27 highway reconstruction activities during the 2004-2005 construction 
seasons. 
 
Total volume removed: Approximately 1,200 cubic yards 
 
Volume of total soil removed that was petroleum saturated:  0 cubic yards 
 
Soil treatment method:   Land treatment 

 Thermal treatment 
 Composting/Biopiling 
 Other (     ) 

Name and location of treatment facility:      
 

If you checked “Other”, describe how the soil was treated and attach applicable 
documentation at the end of the reporting form. 

 
Approximately 1,200 cubic yards of petroleum contaminated soil was excavated from the 
Mn/DOT road right-of-way directly south of the Alex Exhaust site building (see Figure 3).  
The contaminated soil was land-spread at an MPCA approved land-spread facility located in 
the SW ¼ of the NE ¼ of Section 12, Township 124 North, Range 38 West, Barsness 



Leak 15,656 – Alex Exhaust 
AECOM Project 04660027 
Page 7 
 

 
 Guidance Document c-prp4-06: September 2008 
 Petroleum Remediation Program 
 Minnesota Pollution Control Agency 

Township, Pope County, Minnesota.  A copy of the MPCA Land Treatment Approval Letter 
dated October 7, 2005, a Land Treatment Site Location Diagram and the uniform load tally 
sheets for the contaminated soil hauled to the land treatment facility are included in the STS 
Documentation Report attached in Appendix D.   
 
Site-Specific Geology and Hydrogeology 
 
1.9 Discuss the soil borings drilled and provide rationale for their locations. Include boring logs in 

Section 6. Boring logs must include all the information required in Guidance Document 4-01 
Soil and Ground Water Assessments Performed during Site Investigations. 

 
At the time of the initial STS site investigation activities (February, 2007), no knowledge as to 
the exact location of former USTs or fuel distribution system components had been identified 
for this site.  Therefore, soil boring locations were selected based upon the site layout and 
contaminated soil location information obtained from excavation activities for the Mn/DOT 
TH-29/27 reconstruction.  It was later determined that the former UST basin was located east 
of the site building (Figure 3) based on site photographs obtained from the City Fire 
Marshall.   
 
Soil boring B-1 was advanced in the suspected release “source area” near where heavy soil 
impacts were identified during the Mn/DOT highway reconstruction activities.  This area is 
also a likely location for former gasoline dispensers based on the site layout and site building 
location.  Soil boring B-3 was advanced southeast of the former UST basin area.  Soil borings 
B-2 through B-9 were advanced around the release area to define the lateral extent of soil and 
groundwater contamination.  
 
1.10 Indicate the locations and depths of soil samples submitted for grain size analysis. 
 
Grain size analysis was conducted on the following soil samples: 

• B-7 (16.5’ to 18’),  
• B-8 (18’-20’), 
• B-9 (16’-18’). 

 
The grain size analysis results including a grain size curve are attached in Appendix I. 
 
1.11 Discuss in detail the site geology based on soil boring data, grain size analyses, cross sections, 

geologic logs of nearby water wells, and available published information. Include detailed 
descriptions of more porous lenses or stringers within tighter soil types. 

 
Soil types observed in the borings conducted consisted mainly of silty, sandy clay with trace 
gravel and 2 to 4 foot clayey sand layers at depths of 20 to 30 feet below ground surface.  A 
review of local municipal well logs indicated similar stratigraphy with clay tills and 
intermittent layers of sand and gravel at depths of 75 to 100+ feet.  
 
Bedrock underlying the quaternary soils in the area consists of meta-sedimentary rocks 
including greywacke, slate, conglomerate, quartzite, felsic-intermediate volcanoclastic rocks 
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and banded iron-formation (Geologic Map of Minnesota, Bedrock Geology, by P.K. Sims, 
1970).  The estimated depth to bedrock in the area is greater than 200 feet based on a review 
of local well logs and the Minnesota Geological Survey (MGS) Depth to Bedrock Map S-14 
(Olsen and Mossler, 1982).   
 
1.12 Discuss in detail the local and regional hydrogeology based on geologic logs of nearby water 

wells and available published information. 
 
The aquifer utilized for drinking water (municipal wells and domestic wells) in and around 
the City of Alexandria is a Quaternary Buried Artesian Aquifer (QBAA).  The Quaternary 
soils in the area are over 200 feet thick and are comprised primarily of interbedded clay and 
sand.  The municipal and domestic wells in the area are generally less than 200 feet deep. 
 
The bedrock hydrogeology in the area consists of Precambrian igneous and metamorphic 
rocks (MGS Bedrock Hydrogeology, by Roman Kanivetsky, 1978).  This bedrock unit is 
generally not considered an aquifer except locally in faults and fractures.    
 
1.13 Discuss site ground water flow direction using soil boring data, monitoring well data if 

collected, plume geometry, and available published information. 
 
Groundwater depths observed in the temporary well soil borings completed by STS/AECOM 
ranged from approximately 25 feet in boring B-5 to 8 feet in boring B-9.  The groundwater 
depths observed in the temporary well borings are likely not representative of the actual 
stabilized groundwater table elevation.  Temporary wells TW-1 through TW-6 were left in 
overnight in an attempt to obtain stabilized groundwater readings, however the water levels 
did not appear to stabilize in the allotted 24 hour rest period, likely due to the low 
permeability of the clay soils present.  Permanent monitoring wells are required to obtain an 
accurate groundwater flow direction at the project site.   
 
Groundwater flow direction obtained from monitoring wells associated with Leak #12940 
located approximately 500 feet southwest of the site indicate a shallow groundwater flow 
direction of southwest in the area.  
 
1.14 Describe any evidence of a fluctuating water table or a seasonal high water table (e.g., 

mottling, saturated soil color or gleyed soils, monitoring well observations). Also, from other 
sources of information describe the range of natural water table fluctuations in the area. 

 
No evidence of a fluctuating or seasonal high water table was observed during investigation 
activities.  Water level elevation data for monitoring wells MW-1 through MW-3 associated 
with nearby Leak 12940 indicate a potential groundwater level fluctuation of up to 6 feet in 
the area. 
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Extent and Magnitude of Soil Contamination 
 
1.15 Were soil borings conducted in or adjacent to the following source areas? 
 
Dispensers yes no not present Piping yes no not present 
Transfer areas yes no not present Remote fill pipes yes no not present 
UST basins* yes no not present Valves yes no not present 
AST basins yes no not present Known spill areas yes no not present 
*  The location of the UST basin was determined after the first round of soil borings was 

conducted.  Soil borings B-1, B-3 and B-4 were conducted around the UST basin area. 
 
1.16 Horizontal Definition: Based on requirements described in Guidance Document 4-01, were a 

sufficient number of soil borings completed to define the horizontal extent of soil 
contamination in all directions?  Yes  No 

 
1.17 Vertical Definition: Based on requirements described in Guidance Document 4-01, were all 

soil borings completed to the required depth?  Yes  No 
 

1.18 Site Stratigraphy: Based on requirements described in Guidance Document 4-01, was the 
stratigraphy boring completed to the required depth?  Yes*  No 
 
If you answered NO to any of the four previous questions, explain why the borings were not 
conducted in the required locations or to the required depths. See Guidance Document 4-01 
Soil and Ground Water Assessments Performed during Site Investigations regarding 
exceptions and MPCA approval for depth of drilling.  

 
*Soil boring B-1 was advanced to a depth of 40 feet.  The deepest measured soil contamination 
at the site based on visual/olfactory and PID evidence of contamination was at 15 feet.  
Elevated (>10 PID units) PID readings were observed at depth in soil borings B-2 and B-3, 
however no visual or olfactory evidence of soil contamination was observed at depth for these 
samples.  The PID readings observed at depth in borings B-2 and B-3 were likely false 
positives.  The deepest soil sample with analytical impacts was the soil sample from boring B-
4 collected at a depth of 13 feet.   
 
1.19 Describe the vertical and horizontal extent and magnitude of soil contamination based on field 

observations, soil headspace measurements (Table 2), and soil analytical results (Tables 3 and 
4). If non-petroleum contaminants are present, discuss the possible sources of these 
compounds. Provide a map and two cross sections that illustrate both soil headspace and 
laboratory analytical results in Section 4. Include laboratory analytical reports and soil 
sampling methodology in Section 6. 

 
The vertical extent of soil contamination based on visual/olfactory and PID screening data 
was approximately 15 feet.  An elevated PID reading of 45 was observed at a depth of 22.5 to 
25 feet in boring B-2 and a PID reading of 21 was observed at a depth of 27.5 to 30 feet in 
boring B-3, however no visual or olfactory evidence of contamination was observed at either 
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of these locations.  In addition, the deepest contamination observed in the analytical soil 
samples was at a depth of 13 feet in boring B-4.   
 
The horizontal extent of soil contamination was limited to soil borings B-1, B-3, B-4 and B-5 
based on visual/olfactory, PID headspace and analytical data.  Soil sample B-1(6’) had an 
ethylbenzene concentration of 10 mg/kg which is above the Tier 1 Soil Leaching Value (SLV) 
of 4.7 mg/kg.  No other SLV or Tier 1 Soil Reference Values (SRVs) were detected in the soil 
samples collected from the soil borings.  The horizontal extent of soil contamination is 
illustrated on Figure 5 attached.  Soil sample laboratory analytical reports are attached in 
Appendix F.  Soil sample analytical data is summarized on Tables 3 and 4.    
 
1.20 Is contaminated soil in contact with ground water?  Yes  No 

 
If YES, or if ground water contamination appears likely, then complete the Aquifer 
Determination section below. 
 
If NO, complete question 1.21. 
 

1.21 a) What is the distance separating the deepest contamination from the surface of the water 
table?    

See question 1.20  
 

b) Was this distance measured during site activities, referenced from geologic information, or 
estimated based on professional opinion during a site visit?  
 

c) In your judgment, is there a sufficient distance separating the petroleum contaminated soil 
from the underlying aquifer to prevent contamination of the aquifer?  Yes  No 
 
Please explain in detail. In your explanation, consider the site-specific geology, the data in 
this section, and the nature of the petroleum release (i.e., volume, age, released product 
type). 

 
If YES, the Aquifer Determination is not necessary as part of the LSI. 
 
If NO, complete the Aquifer Determination section below. 

 
1.22 Is contaminated surface soil (0-2 feet) present at the site?  Yes  No 

 
If YES, delineate the extent of contaminated surface soil, identify the extent(s) of 
contaminated surface soil on a Site Map, and propose a corrective action in Section 3 to 
mitigate the impacts. If borings were used to define the extent, complete Table 5. See 
Guidance Document 3-01 Excavation of Petroleum Contaminated Soil and Tank Removal 
Sampling for more information regarding contaminated surface soil identification, delineation, 
and excavation. 

 
Aquifer Determination 
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Complete this section if ground water has been contaminated or may become contaminated based 
on questions 1.20 and 1.21. Aquifer determination is made during the LSI. It is based upon the 
stratigraphy and a hydraulic conductivity measurement calculated from grain size analyses. The site 
stratigraphy gives the context within which the hydraulic conductivity measurement can be 
interpreted. Please refer to Guidance Document 4-01 Soil and Ground Water Assessments 
Performed during Site Investigations for methods and requirements. Provide the results of grain 
size analyses, calculations, and other information used for the determination of hydraulic 
conductivity in Section 6. Determine the aquifer thickness (b) from geologic logs of soil borings, 
water well logs, and available published information. 
 
1.23 Calculate an average hydraulic conductivity value (K). K = 10-5 cm/s = 0.02835 ft/day 

 
Indicate the calculation method (e.g. Hazen, Masch and Denny, Kozeny-Carmen, etc.). 
 

Three grain size analysis tests were run on representative soils samples (B-7 (17.5’-20’), B-8 
(20’-22.5’) and B-9 (16’-18’)) collected from the saturated zone of selected soil borings.  The 
results of the grain size analyses confirmed that the typical site soils consist of sandy clay.  The 
above referenced calculation methods cannot be effectively applied to clay soils.  For example, 
the Hazen Approximation Method is only applicable for sandy soils where the percent passing 
the 200 sieve is less than 5 percent and the effective grain size (d10) is between 0.1 mm and 0.3 
mm.  The percent passing the 200 sieve for the samples analyzed ranged from 36.6 percent to 
56.2 percent.  The average hydraulic conductivity was thus referenced from Applied 
Hydrogeology 3rd Edition by C.W. Fetter, 1994 based on an average soil type of sandy clay.   
 
1.24 Calculate a range for aquifer transmissivity (T) using the equation T = Kb, where b is the 

thickness of the aquifer. 
THigh =  7.1  ft2/day (assuming an aquifer thickness (b) of 250 ft.) 
TLow =   1.4  ft2/day (assuming an aquifer thickness (b) of 50 ft.) 

 
If the transmissivity of a contaminated hydrogeologic unit is greater than 50 ft2/day, it is considered 
an aquifer for the purpose of the Petroleum Remediation Program. If the hydrogeologic unit meets 
the definition of an aquifer, then monitoring wells are required if any of the following conditions 
are met: 1) ground water is impacted at or above Minnesota Department of Health (MDH) Health 
Risk Limits (HRLs) or 1,000 µg/L GRO or DRO; 2) ground water is impacted below the HRLs but 
levels are likely to reach the HRLs; or 3) there is an insufficient distance separating the petroleum 
contaminated soil (or an impacted non-aquifer) from an underlying aquifer. If monitoring wells 
were installed complete the Aquifer Characterization section below as part of an RI. 
 
Aquifer Characterization 
 
NO MONITORING WELLS WERE INSTALLED FOR LEAK 15,656 
 
1.25 Discuss the drilling and installation of monitoring wells including the rationale for their 

locations. Summarize their construction in Table 9. Attach boring logs, well construction 
diagrams, and well logs in Section 6. 
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1.26  Is there a clean or nearly clean (below HRLs) down-gradient monitoring well 

located along the longitudinal axis of the contaminant plume (approximately 
20 degrees plus or minus the axis)? 

 Yes  No

 
1.27  Is there a worst case well completed through the source area(s) of the 

release? 
 Yes  No

 
If you answered NO to any of the above two questions, please explain why a well was not 
completed in the required location.  
 

1.28  Provide an estimate of the longitudinal length of the dissolved contaminant 
plume: 

      feet

 
1.29 Calculate ground water flow velocity (based on Darcy's Law) using the average hydraulic 

conductivity (K), average horizontal hydraulic gradient (dh/dl), and effective porosity (n). 
Provide documentation and show calculations in Section 6. 
 
Hydraulic conductivity (K) =       ft/day 

(Method if different than that used in 1.23:     ) 
Porosity (n) =        method/reference       
Average horizontal gradient (dh/dl) =       (unitless) 
Calculated ground water velocity (v) =       ft/day 

 
1.30  Using the calculated ground water flow velocity from question 1.29, is there 

a receptor(s) located within a five-year travel time from the source area? 
 Yes  No

 
If YES, describe the location and type of receptor(s). 
 

1.31 Were any deep monitoring wells completed at the site?  Yes  No 
 
If YES, list them and indicate their depths:       
 
Contact the MPCA project hydrologist before installing a deep monitoring well. A deep 
monitoring well may be necessary if: 1) contamination exists more than 10 feet below the 
water table or 2) the impacted aquifer is a drinking water aquifer or is hydraulically connected 
to the aquifer(s) presently used by a water supply well located within 500 feet of the release 
source. 
 
If contamination is present at depth in the aquifer or in deeper aquifers, additional deep wells 
may be required. Provide the following information if deep wells were installed: 

 
Vertical gradient (dv/dl)       
Inferred ground water flow direction       
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Provide the following information for the deep aquifer unit if it appears to be hydrogeologically 
distinct from the upper unit. 

 
Porosity (n):       
Hydraulic conductivity (K)       ft/day 

 
Submit this RI report after completing a minimum of two quarterly sampling events.  
Quarterly ground water monitoring and sampling should continue until MPCA response is 
received. 
 
Extent and Magnitude of Ground Water Contamination 
 
1.32 Describe the extent and magnitude of ground water contamination based on the analytical 

results of samples collected as part of an LSI (Tables 6, 7, and 8) and, if applicable, 
monitoring well samples collected as part of an RI (Tables 10, 11, and 12). Provide Site Maps 
that illustrate both the laboratory analytical results and, if applicable, ground water gradients 
in Section 4.  

 
Petroleum contamination was identified in groundwater samples collected from temporary 
well soil borings B-1, B-2, B-3, B-4, B-5 and B-8.  No petroleum contamination was identified 
in groundwater samples collected from soil borings B-6, B-7 and B-9.  
 
The worst case groundwater contamination was observed in groundwater samples TW-1 (B-
1), TW-2 (B-2), TW-3 (B-3) and TW-4 (B-4).  Benzene was detected above the Minnesota 
Department of Health (MDH) established Health Risk Limit (HRL) for this compound (5 
µg/l) in groundwater samples TW-1 (150 µg/l), TW-2 (38 µg/l), TW-3 (160 µg/l) and TW-4 (26 
µg/l).  Gasoline range organics (GRO) and diesel range organics (DRO) were detected above 
the MPCA established health based value (HBV) for total petroleum hydrocarbons of 200 µg/l 
in groundwater samples TW-1 (11,000/2,800 µg/l), TW-2 (3,900/1,000 µg/l), TW-3 (5,800/1,200 
µg/l) and TW-4 (1,300/400 µg/l).  1,3,5-trimethylbenzene was detected above the established 
HBV for this compound (300 µg/l) in groundwater sample TW-1 (380 µg/l).  1,2-
dichloroethane was detected above the established HRL for this compound (4 µg/l) in sample 
TW-1 (370 µg/l). 
 
Low level petroleum impacts indicative of the outer plume fringe were observed in 
groundwater samples TW-5 (B-5) and B-8.  DRO was detected at 300 µg/l in TW-5 and 200 
µg/l in B-8.  No other compounds were detected in the groundwater samples from TW-5 and 
B-8.  Boring B-5 was conducted approximately 80 feet northwest of the release area and 
boring B-8 was conducted approximately 200 feet southeast of the release area.  The extent of 
horizontal groundwater impacts are illustrated on Figure 6.  Groundwater laboratory 
analytical reports are attached in Appendix F.  Groundwater analytical data is summarized 
on Tables 7 and 8.    
 
1.33 If non-petroleum contaminants are present, discuss the possible sources of these compounds.  
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1,2-Dichlorobenzene was detected in groundwater sample TW-2.  Possible sources of 1,2-
dichlorobenzene include:  automobile body polish and cleaners, deodorants/air fresheners, 
drain pipe solvents and insecticides.  1,2-Dichloroethane (1,2-DCA) was detected in 
groundwater sample TW-1.  1,2-DCA was historically used as an anti-knock additive in 
leaded fuels.  
 
1.34 Provide a discussion on QA/QC, including information on the samples collected and 

laboratory analyses performed. Include laboratory analytical reports and ground water 
sampling methodology in Section 6. 

 
A field equipment rinsate blank was collected and analyzed for VOC, GRO and DRO for the 
February 8, 2007 investigation event.  A blind duplicate, field equipment rinsate blank and 
trip blank were collected for the February 27-28, 2008 and December 12, 2008 monitoring 
events.  Tetrahydrofuran was detected at a concentration of 12 µg/l in the field blank collected 
during the February 8, 2007 investigation event.  This compound was not detected in any of 
the other groundwater samples analyzed from this site.  No other VOC, GRO or DRO 
compounds were detected in any of the other field equipment blanks or trip blanks analyzed.  
The blind duplicate analytical results correlated with the original sample results for B-7(W) 
and B-9(W). 
 
1.35 Laboratory certification number: Northeast Technical Services = 027-137-157 
  Pace Analytical = 027-053-137 
 
Evaluation of Natural Attenuation 
 
Refer to the Guidance Document 4-03 Assessment of Natural Attenuation at Petroleum Release 
Sites. Note: Evaluation of natural attenuation is not required unless requested by MPCA staff. 
 
NO EVALUATION OF NATURAL ATTENUATION WAS CONDUCTED 
 
1.36 Discuss the results of the natural attenuation assessment (Table 13). Specifically, compare the 

concentrations of the inorganic parameters inside and outside the plume and whether the data 
indicate natural biodegradation is occurring at the site. 
 

1.37 If active remediation is anticipated, discuss reasons why natural attenuation (including 
biodegradation) can not adequately remediate the contaminants to acceptable risk levels.  
 

Extent and Recovery of Free Product 
 
If free product is encountered during the investigation, include Guidance Document 2-03 Free 
Product Recovery Report Worksheet in Section 6. See Guidance Document 2-02 Free Product: 
Evaluation and Recovery for additional information. 
 
NO FREE PRODUCT WAS ENCOUNTERED DURING INVESTIGATION ACTIVITIES 
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1.38 If free product was encountered during the site investigation, describe the work completed to 
delineate the extent of the free product zone and what efforts were or are being completed to 
recover it. Tabulate the volume of product recovered in Table 14. Illustrate the estimated 
horizontal extent of the free product zone on a Site Map in Section 4. 
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Section 2: Risk Assessment 
 
Well Receptors 
 
List all properties located within 500 feet of the site in Table 15. Identify all properties listed in 
Table 15 on the Potential Receptor Map in Section 4.  
 
List all wells located within 500 feet of the site and any municipal or industrial wells within ½ mile 
in Table 16. All water wells within 500 feet of the release source must be listed even if construction 
information was not obtained or available. Include all available water supply well logs obtained 
from Minnesota Geological Survey, MDH, drillers, or county well management authorities, and any 
other well construction documentation in Section 6. Identify all wells listed in Table 16 on the Well 
Receptor Survey Map in Section 4. 
 
2.1   Were all property owners within 500 feet of the site successfully contacted to 

determine if water wells are present? 
 Yes  No

 
If NO, please explain. 

 
A walking well/potential receptor survey was conducted by STS on February 6, 2007 and a 
follow-up survey was conducted by STS/AECOM on December 12, 2008.  For both survey 
events, the property owners within 500 ft. of the release source were contacted to determine if 
water wells, basements, or sumps were present on their property.  The STS/AECOM 
personnel conducting the survey also conducted a visual observation of the properties for the 
presence of water wells.  No water wells were identified within 500 feet of the release source 
during either of the surveys conducted.  
 
A list of the properties surveyed within the 500 foot site radius is presented on Table 15 and 
illustrated on Figure 8.   
 
2.2 Discuss any physical limitation to the inspection of properties within the 500-foot survey 

radius. 
 
Property access for the Alexandria Concrete facility located at 924 - 3rd Avenue East directly 
south of the release site was not granted by the property owner.  No wells were identified on 
the property based on a review of the County Well Index and the Site Manager (Mr. Larry 
Okerland) did not know of any wells on the property.  
 
2.3 Discuss the results of the ground water receptor survey. Comment on the risks to water supply 

wells identified within 500 feet from the site as well as the risk posed by or to any municipal 
or industrial wells found within ½ mile. Specifically indicate whether identified water supply 
wells use the impacted aquifer. (Note: an impacted aquifer separated from another aquifer by a 
clay lens may not be considered a separate aquifer). 

 
No water supply wells were identified within 500 ft. of the release source based on the walking 
well surveys conducted by STS/AECOM, a review of the Minnesota Department of Health 
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(MDH) County Well Index (CWI) and a review of the MPCA Petroleum Remediation 
Program (PRP) Maps Online. 
 
One municipal water well (City Well #7A – Unique #214756) was identified within 1/2 mile of 
the release site.  The location of this well is illustrated on Figure 9 and the water well log is 
attached in Appendix K.  City Well #7A was drilled to a depth of 129 feet and is set in the 
Quaternary Buried Artesian Aquifer.  The well log does not indicate a record of stratigraphy 
or what depth the well screen section is set at.  Leak 15,656 is located down-gradient of City 
Well #7A, there is no indication of vertical petroleum contaminant migration at the release 
site and it is unlikely that impacts associated with Leak 15,656 would contaminate City Well 
#7A based on the extent and magnitude of impacts identified, the location of the well in 
respect to the release site and the local groundwater flow direction (southwest).  
 
2.4 If water samples were collected from nearby water wells, discuss the analytical results below 

and tabulate them in Tables 11 and 12. 
 
No water samples were collected from nearby water wells.  No water wells were identified 
within 500 feet of the release. 
 
2.5   Is municipal water available in the area?  Yes  No
 
2.6   Based on the public water supply risk assessment, is the site located in a 

Source Water Assessment Area or Drinking Water Supply Management Area 
(see Guidance Document 4-18 Public Water Supply Risk Assessment at 
Petroleum Remediation Sites)? 

 Yes  No

 
If YES, provide the name of the area and include the required documentation in Section 6. 

 
2.7    Are there any plans for ground water development in the impacted aquifer 

within ½ mile of the site or one mile down-gradient of the site if the aquifer 
is fractured?  

 Yes  No

 
Provide the name, title and telephone number of the person that was contacted for this 
information. 
 
Name:  Keith Avery 
Title:  Water Plant Superintendent for Alexandria Light and Power 
Telephone:  (320) 763-6501 

 
Mr. Keith Avery was contacted by STS/AECOM on June 20, 2007 and again on January 23, 
2009 to determine if there were any plans for groundwater development in the North Well 
Field area (within 1/2 mile of the release site).  Mr. Avery indicated that there were currently 
no plans for groundwater development for the City of Alexandria municipal water supply and 
that City Well #7A was still being utilized as a capacity supply well.  Mr. Avery also indicated 
that City Well #16 (Unique #749302) was installed in May of 2007 in the North well field area 
to replace City Well #11 and City Well #17 (Unique #762288) was installed in the North well 
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field area to replace City Well #12.  Both of these new wells are greater than 1/2 mile from the 
release site.  The well logs for City Well #16 and City Well #17 are attached in Appendix K. 
 
Surface Water Receptors 
 
2.8   Are there any surface waters or wetlands located within ¼ mile of the site?  Yes  No

 
If YES, list them along with their distance and direction from the site in Table 17.  
 
Also, list below any potential pathways such as ditches, drain tiles, storm sewers, etc., that 
may lead to the identified surface water features. 
 

2.9    If surface water is present down-gradient of the site, is there a clean down-
gradient soil boring or monitoring well located between the site and the surface 
water? 

Yes        
No       
NA 

 
If YES, identify the clean down-gradient boring or well, distance to the surface water feature, 
and discuss the contamination risk potential. 
 
If NO, and ground water from a down-gradient boring or well is contaminated, we assume 
that contamination discharges to the surface water. Therefore, provide the following 
information: 
 
Name of receiving water:       
Plume width, (W):        feet 
Plume thickness, (H):       feet 
Hydraulic conductivity, (K):       gal/day/ft2 
Horizontal gradient, (dh/dl):       (unitless) 
Discharge, (Q) = H*W*K*(dh/dl)/1440       gal/min 

 
Utilities and Subsurface Structures 
 
2.10 Compare the relationship between the distribution of contaminant phases (soil, ground water, 

vapor, and non-aqueous phase liquid) to the location of all underground utility lines, utility 
service lines, and nearby basements and sumps. Include all identified utilities in Table 18. 
Show all utilities, utility service lines, and other subsurface structures on applicable cross 
sections in Section 4. 

 
AECOM obtained a copy of the utility plan sheets from the City Engineer (Widseth Smith 
and Nolting (WSN)) for the release site area.  Main utility lines including sanitary sewer, 
storm sewer and water along Trunk Highway 27 in the vicinity of the project site were 
replaced during Mn/DOT highway reconstruction activities in 2004 and 2005.  Petroleum 
contaminated soil was generally encountered at depths of 5 to 12 feet below ground during the 
replacement of these utility lines.  Contaminated soil encountered during the utility line 
replacements was excavated and disposed of off-site.  Approximately 1,200 cubic yards of 
petroleum contaminated soil was excavated and disposed of from Mn/DOT right of way in 



Leak 15,656 – Alex Exhaust 
AECOM Project 04660027 
Page 19 
 

 
 Guidance Document c-prp4-06: September 2008 
 Petroleum Remediation Program 
 Minnesota Pollution Control Agency 

front of the former Alex Exhaust building.  No free product was observed during the utility 
line replacements in the vicinity of the project site.  Groundwater was not encountered in the 
excavations to a depth of approximately 12 feet during the utility replacement work near the 
project site.  Groundwater levels encountered in the site soil borings generally indicate a 
depth to groundwater of 16 to 20 feet below ground surface.  A copy of the Documentation 
Report for State Project 2102-50 TH 29/27 prepared by STS (dated 12/30/2005) is attached in 
Appendix D.  Utility locations are shown on Figures 3, 7 and 7A.   
 
2.11  Is there any evidence that free product or contaminated ground water may be 

traveling off site within the utility corridors? 
 Yes  No

 
 
No free product was observed during investigation activities or during utility line 
replacements in the Mn/DOT right-of-way.  The depth of the utility lines (8 to 12 feet) appears 
to be just above the site groundwater levels (16 to 20 feet).    
 

If YES, a utility backfill investigation is required (refer to Guidance Document 4-01). Discuss 
the investigation rationale and results. 
 

2.12  Is there a history of field-detectable vapor impacts in the vicinity of the site?  Yes  No
 
If YES, describe: 
 

Conduct a vapor survey if the vapor receptor survey and risk evaluation indicate a risk of vapor 
impact or an infiltration risk from contaminated ground water or free product to utilities or 
subsurface structures. See Guidance Document 4-02 Potential Receptor Surveys and Risk 
Evaluation Procedures at Petroleum Release Sites. Identify all vapor monitoring locations on the 
Vapor Survey Map by labeling each monitoring location with a number that corresponds to vapor 
monitoring locations listed in Table 19. Vapor monitoring methods, including instruments used, 
must be discussed in Section 6. 
 
2.13 Provide a detailed description of each vapor monitoring location and indicate if vapors were 

detected. 
 
The storm sewer manhole located approximately 50 feet southwest of the release area was 
monitored for vapors by STS/AECOM on February 8, 2007 with a PID meter.  No PID 
readings above 1 PID unit were observed at the storm sewer manhole.  The location of the 
vapor monitoring point is illustrated on Figure 4.  
 
Vapor Intrusion Receptors 
 
When vapor intrusion receptors are present, a preliminary vapor intrusion risk assessment must be 
completed (see Guidance Document 4-01a Vapor Intrusion Assessments Performed during Site 
Investigations). If completed, include the Vapor Intrusion Assessment Map in Section 4 that 
identifies all vapor intrusion samples and receptors at and within the 100-foot preliminary 
assessment area.  
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2.14  Was a preliminary vapor intrusion risk assessment completed?  
 
If NO, explain why.  
 

 Yes  No
 

2.15  Do any of the soil gas samples from locations near inhabited buildings 
exceed the ISVs by ten times (10X) for petroleum related compounds?   
 

 Yes  No

Soil gas concentrations in soil vapor probes VP-1 and VP-2 conducted in the source area(s) and 
near the site building had vapor concentrations exceeding ten times the ISVs.   
 

If you answered YES, is additional characterization of the vapor intrusion 
pathway needed for these buildings (e.g. sub-slab soil gas, an indoor building 
survey, or indoor air sampling)? If YES, complete question 3.4. If NO, 
explain why.  

 

 Yes  No

VOC exceedances of 100 times the Intrusion Screening Values (ISVs) were detected in two 
exterior soil gas samples (VP-1(3’) and VP-2(8’)) collected at the site.  VP-2 was conducted in 
the former dispenser area approximately 30 feet south of the site building.  VP-1 was conducted 
near the site building and the former UST basin area east of the site building.  The VOC 
compounds detected above 100 times the ISVs in VP-1 and VP-2 were benzene, cyclohexane, 
n-hexane, 1,2,4- and 1,3,5-trimethylbenzene and total xylenes.  Results of the soil gas sampling 
are summarized on Table 20.  The existing site building is occupied on a limited basis (less than 
8 hours a day) and used as a part-time automobile repair shop according to the property owner 
(Ben Zacher).  The site building is slab-on-grade construction with garage bay doors.   
 
No additional characterization of the vapor intrusion assessment is recommended for this 
receptor based on the receptor usage as an auto repair facility, the limited occupancy of the 
building (less than 8 hours a day) and the building construction (slab-on-grade, garage bay 
doors).  
 
2.16  Have sufficient data been collected to propose a Conceptual Corrective 

Action Design for buildings that are likely to be impacted by petroleum 
vapors? 
 
If YES, describe your justification for corrective action.       
 

 Yes  No

 
2.17  Based on the horizontal extent of impacted ground water or free product 

from the release, is additional soil gas sampling required beyond the 100-foot 
preliminary assessment area near inhabited buildings?  
 
If YES, describe your proposal for additional vapor intrusion sampling.  
 
If NO, explain why.  
 

 Yes  No

No free product has been identified from the release and the horizontal extent of groundwater 
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impacts is limited in extent.  Elevated vapor concentrations were observed in the source area(s), 
however the vapor concentrations in the surrounding vapor probes (VP-3 and VP-4) had vapor 
concentrations less than ten times the ISVs.   
 
2.18  Were recommended field sampling procedures and laboratory QA/QC from 

Guidance Document 4-01a followed? 
 
If NO, explain why and discuss implications on data quality.  
 

 Yes*  No

* The vapor intrusion assessment was conducted in 2007 prior to the October, 2008 Guidance 
Document Revisions.  The field sampling procedures and laboratory QA/QC was conducted 
in general accordance with Guidance Document 4-01a dated April, 2005. 

 
Site Conceptual Model Discussion 
 
2.19 Provide a detailed site conceptual model (SCM). The SCM should integrate site-specific 

geology, hydrogeology, and the contaminant distribution with respect to identified exposure 
pathways (well receptors, surface water receptors, utilities and subsurface receptors, and vapor 
intrusion receptors). For additional information on SCM development, see Guidance 
Document 1-01 Petroleum Remediation Program General Policy. 

 
Well Receptors  
No well receptors were identified within 500 feet of the release source based on the walking 
well surveys conducted and reviews of published well information including CWI and the 
MPCA PRP Maps Online.  One municipal well (City Well #7A, Unique #214756) is located 
approximately 2,000 feet northwest of the release area in an up-gradient direction.  This 
municipal well is drilled to a depth of 129 feet below ground surface, however no well 
construction information is available on the well log for this well.  In general, the municipal 
wells for the City of Alexandria are set below 100 feet in a Quaternary Buried Artesian 
Aquifer.  There does not appear to be a risk to City Well #7A from Leak 15,656 impacts based 
on the well distance and location from the source area and the lack of identified vertical 
contaminant migration at the site. 
 
The upper 25 feet of saturated Quaternary soil where petroleum impacts from Leak 15,656 
were observed does not constitute an aquifer based on the soil type observed in the soil 
borings (sandy, silty clay) and the results of the three grain size analysis performed from the 
saturated zone.  The transmissivity value calculated for the upper saturated unit was less than 
50 ft2/day and no water supply wells were identified within 500 feet of the release site. 
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Surface Water Receptors 
No surface water receptors were identified within 1/4 mile of the release area.  The likelihood 
of impacts associated with Leak 15,656 contaminating a surface water are minimal based on 
the extent and magnitude of groundwater impacts present, the lack of nearby surface waters, 
and the tight clay soils in the area which limit groundwater flow and contaminant migration. 
 
Utilities and Subsurface Receptors 
Soil contamination was observed around the subsurface utilities (storm sewer, sanitary sewer 
and watermain) during the Mn/DOT highway reconstruction work.  Contaminated soil 
excavated to access utility lines and from immediately around the utility lines was removed 
and disposed of by Mn/DOT.  Approximately 1,200 cubic yards of contaminated soil was 
removed from the Mn/DOT road right-of-way utility work.  Imported sand backfill was 
placed around the utility lines and the remainder of the trench was backfilled with native on-
site soils (clay).  Residual soil contamination likely remains around the utility lines especially 
those running to the former Alex Exhaust facility that are outside the Mn/DOT road right-of-
way.   
 
No evidence of free product or contaminated groundwater migrating along utility lines was 
observed during investigation activities.  The utility lines in the area are generally set above 
the groundwater table. 
 
Vapor Intrusion Receptors 
A receptor specific vapor probe (VP-1) conducted near the on-site building had exceedances 
of 100 times the established ISVs for VOC compounds.  The site building is currently 
inhabited on a part-time (less than 8 hours a day) basis and is used as an automobile repair 
facility.  The site building is slab-on-grade construction and has garage bay doors.  No 
additional vapor intrusion characterization appears warranted for the on-site building 
receptor based on the building occupancy, usage and construction type.  
 
Site usage as an automobile repair facility creates an interior source for petroleum vapors.  
Sampling of interior air would likely not be able to distinguish between vapor intrusion (sub-
slab/exterior source) and interior vapors. 
 
A soil vapor probe conducted adjacent to the Lloyd’s Café building (903 - 3rd Avenue) 
showed no soil vapor results exceeding 100 times the ISVs.  This building is of slab-on-grade 
construction with no basement.  
 
2.20 Discuss any other site concerns not included in the above discussion 
 
See above discussion in Section 2.19. 
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Section 3: Site Management Decision 
 
The site management decision should be based on the Program’s objectives described in Guidance 
Document 1-01 Petroleum Remediation Program General Policy. 
 
3.1 Recommendation for site:   site closure 

 additional ground water monitoring 
       additional field-detectable vapor monitoring  

 additional soil gas/vapor intrusion investigation 
  

 corrective action 
 
3.2 If closure is recommended, summarize significant investigative events and describe how site-

specific exposure pathways identified in question 2.19 have been adequately addressed. 
 
Site closure is recommended for Leak 15,656 based on site investigation and corrective action 
activities completed to date.  The release source (UST fuel distribution system) was removed 
from the site in 1988.  Approximately 1,200 cubic yards of petroleum contaminated soil 
associated with Leak 15,656 was removed from the Mn/DOT road right-of-way including 
utility lines.  No water well receptors were identified within 500 feet of the release source.  
There does not appear to be a risk to the municipal water supply from Leak 15,656 based on 
the well receptor survey data collected.  No free product or contaminated groundwater was 
identified migrating along the utility corridors.  No additional vapor intrusion 
characterization appears warranted.  No surface soil contamination was identified in the 
upper 2 feet of the site soils.  No risk to surface water was identified.  
 
Following is a brief history of significant site events: 
 

• May 16, 1988 Four gasoline USTs removed from site, no record of site impacts 
or removal documentation (Excavation Report), 

 
• February 5, 2004 Release discovered during soil boring for Mn/DOT TH 29/27 

Highway reconstruction and called in to State Duty Officer, 
 
• Summer, 2005 Approximately 1,200 cubic yards of petroleum contaminated 

soil associated with Leak 15,656 was excavated and disposed of 
during Mn/DOT highway reconstruction activities, 

 
• February 7-8, 2007 STS/AECOM conducted Limited Site Investigation including 

six soil borings and four soil vapor probes, 
 
• February 27-28, 2008 STS/AECOM conducted two additional soil borings to define 

horizontal extent of contamination.  STS/AECOM could not 
conduct all borings necessary for site definition due to property 
access issues, 
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• December 12, 2008 STS/AECOM conducted a single temporary well/soil boring (B-

9) to define the down-gradient horizontal extent of groundwater 
impacts. 

 
3.3 If additional ground water or field-detectable vapor monitoring is recommended, indicate the 

proposed monitoring locations, sampling frequency, and target analytes. Conduct quarterly 
ground water monitoring and sampling until the MPCA responds to this report. 
 

No additional groundwater or vapor monitoring is recommended. 
 

3.4 If additional vapor intrusion investigation is recommended, provide details of proposed 
activities such as completing an indoor building survey, sub-slab vapor sampling, indoor air 
sampling, or locations for additional soil gas sampling. 
 

No additional vapor intrusion investigation is recommended. 
 

3.5 If corrective action is recommended, provide a conceptual approach by completing Guidance 
Document 4-19 Conceptual Corrective Action Design Worksheet and include in Section 6. See 
Guidance Document 4-10 Elements of the Corrective Action Design for more information on 
the corrective action design process and other requirements. (Note: MPCA staff will review 
this report at a higher-than-normal priority to determine if corrective action is required.) 

 
No corrective action is recommended. 
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Section 4: Figures 
 
Attach the following figures in order of discussion in the text. All figures must include a north 
arrow, scale, and legend. Approximate scales are not acceptable. 
 

 Figure 1 - Site Location Diagram - using a U.S. Geological Survey 7.5 minute quadrangle 
map. 
 

 Figure 2 - Aerial Photograph 
 

 One or more Site Maps showing: 
• Figure 3  -  Soil Boring/Utility Location Diagram 
• Figure 4  -  Soil Vapor Sampling Location Diagram 
• Figure 5  -  Horizontal Extent of Soil Contamination 
• Figure 6  -  Horizontal Extent of Groundwater Contamination 

 
 Figure 7  -  Cross-Section Alignment Location Diagram 

Figure 7A – Cross Section Diagram A-A’ & B-B’ 
At least two (2) geologic cross sections depicting stratigraphy, soil headspace results, 
laboratory analytical results, water table elevation, and underground utilities. 
 

 Ground water gradient contour maps (for sites with monitoring wells) for each gauging event. 
 

  Figure 8  -  Potential Receptor Map  Potential Receptor Map (scale 1 inch = 50 to 100 
feet), centered on the release area, showing property boundaries and roads, and potential 
receptors such as buildings, water wells, underground utilities (distinguish between water, 
storm sewer, and sanitary sewer), surface waters, ditches, and any other pertinent items 
within 500 feet of the release source. 
 

 Figure 9  -  Potential Well Receptor Survey    Well Receptor Survey Map showing ½-mile 
radius, 500-foot radius, water supply wells, and other potential sources of contamination on a 
U.S. Geological Survey 7.5 minute quadrangle map. 

 
 Vapor Survey Map showing utilities and buildings with basements and monitoring locations 

within 500 feet (if a survey was required). If the survey area has been expanded beyond 500 
feet, adjust the map to encompass the entire surveyed area. 
 

 Figure 4 - Vapor Intrusion Assessment Map showing all vapor intrusion samples and 
receptors at and within the 100-foot preliminary assessment area. If the assessment area has 
been expanded beyond 100 feet, adjust the map to encompass the entire assessment area. 
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1 S UST 2,000 Unknown Unknown Removed 
(5/16/88)

Fair (see photographs 
in Appendix F)

2 S UST 3,000 Unknown Unknown Removed 
(5/16/88)

Fair (see photographs 
in Appendix F)

3 S UST 3,000 Unknown Unknown Removed 
(5/16/88)

Fair (see photographs 
in Appendix F)

4 S UST 3,000 Unknown Unknown Removed 
(5/16/88)

Fair (see photographs 
in Appendix F)

Notes:
1 "F" for fiberglass or "S" for steel
2 Indicate; removed (date), abandoned in place (date), or currently in use.
Tank Information was obtained from the City of Alexandria Fire Marshall (Mr. Dennis Stark) 

Table 1
Tank Information

Tank # UST or 
AST

Capacity 
(gallons)

Contents 
(product type)

Year 
Installed

Tank 
Status2

Tank ConditionTank 
Material1

T04660027-1
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Depth 
(ft.)

B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 B-9

0-2.5 <1 <1 <1 <1 <1 <1 <1 <1 <1
2.5-5 52 <1 343 <1 <1 <1 <1 <1 <1
5-7.5 >2000 <1 250 >2000 58 <1 <1 <1 <1
7.5-10 >2000 <1 205 >2000 55 <1 <1 <1 <1
10-12.5 26 <1 202 >2000 9 <1 <1 <1 <1
12.5-15 26 <1 200 >2000 8 <1 <1 <1 <1
15-17.5 3 <1 <1 31 8 <1 <1 <1 <1
17.5-20 3 <1 <1 29 <1 <1 <1 <1 <1
20-22.5 <1 <1 <1 11 <1 <1 <1 <1 <1
22.5-25 <1 45 <1 10 <1 <1 <1 <1 <1
25-27.5 <1 EOB = 25' <1 <1 <1 EOB= 25' EOB= 25' <1 <1
27.5-30 <1 21 <1 EOB = 26' <1 <1
30-32.5 <1 EOB = 30' EOB = 30' EOB = 30' <1
32.5-35 <1 <1
35-37.5 <1 EOB = 35'
37.5-40 <1

EOB = 40'
Notes:
EOB = End of Boring
BOLD = Elevated PID Headspace (greater than 10 PID units) 

Soil Boring

Table 2
Results of Soil Headspace Screening

(PID Units)

T04660027-1
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Boring 
ID

Sampled 
Depth (ft.)

Date 
Sampled Benzene Toluene Ethyl- 

Benzene Xylenes GRO DRO Lab     
Type

B-1 6 02/08/07 <2.4 2.7 10 28 1100 170 Fixed
B-1 20 02/08/07 <0.12 <0.12 <0.08 <0.23 <57 <10 Fixed
B-2 18 02/07/07 <0.11 <0.11 <0.078 <0.22 <5.5 <10 Fixed
B-3 5 02/07/07 <0.12 <0.12 <0.081 <0.23 <5.8 <10 Fixed
B-3 16 02/07/07 <0.11 <0.11 <0.078 <0.22 <5.5 <10 Fixed
B-4 13 02/07/07 <0.12 <0.14 1.4 1.5 71 <10 Fixed
B-4 22 02/07/07 <0.11 <0.11 <0.078 <0.22 <5.6 <10 Fixed
B-5 6 02/07/07 <0.11 <0.11 0.61 <0.22 130 310 Fixed
B-5 25 02/07/07 <0.11 <0.11 <0.08 <0.23 <5.7 <10 Fixed
B-6 23 02/07/07 <0.11 <0.11 <0.079 <0.23 <5.6 <10 Fixed
B-7 15 02/27/08 <0.12 <0.12 <0.081 <0.23 <5.8 <10 Fixed
B-8 15 02/27/08 <0.11 <0.11 <0.079 <0.22 <5.6 <10 Fixed
B-9 7 12/12/08 <0.12 <0.12 <0.082 <0.23 <5.8 <10 Fixed
B-9 15 12/12/08 <0.11 <0.11 <0.077 <0.22 <5.5 <10 Fixed
B-9 35 12/12/08 <0.11 <0.11 <0.080 <0.23 <5.7 <10 Fixed
SLV -- June-05 0.034* 6.4 4.7 45 NE NE --
SRV -- May-07 6 107 200 45 NE NE --

Notes:
A less than (<) sign indicates the analytical result is below the lab's detection limit.
BOLD = Result is above detection limits.

= Compound detected above SLV
SLV = MPCA Tier 1 Soil Leaching Value.
SRV 1= MPCA Tier 1 (Chronic, Residential Property) Soil Reference Value.
NE = None established.
* = Laboratory reporting limits exceed SLV.

Table 3
Analytical Results of Soil Samples

(Results are in mg/kg)
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Boring ID Sampled 
Depth

Date 
sampled

Naphthalene 
mg/kg

1,2,4-TMB 
mg/kg

1,3,5-TMB 
mg/kg

Lab Type

SLV
SRV 
Notes:

Table 4
Other Contaminants Detected in Soils (Petroleum or Non-petroleum Derived)1

SOIL SAMPLES WERE ANALYZED FOR BTEX, GRO AND DRO ONLY
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Sample ID Headspace 10 ppm or Greater1  

(Y/N)
Petroleum Saturated 

(Y/N)

1As measured with a photoionization detector (PID).
Notes:

Table 5
Contaminated Surface Soil Results

NO SURFACE SOILS WITH A HEADSPACE GREATER THAN 10  PID 
UNITS WERE OBSERVED

T04660027-1
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B-1 (TW-1) B-2 (TW-2) B-3 (TW-3) B-4 (TW-4) B-5 (TW-5) B-6 (TW-6) B-7 B-8 B-9
Static Water 
Level Depth1 (ft)

21 17.6 16.1 21.7 25.2 22.5 15.8 19.7 7.6

Sampled Depth 
(ft.) ~21 ~18 ~16.5 ~22 ~25.5 ~23 ~16 ~20 ~8

Sampling
Method2

Peristaltic 
Pump

Peristaltic 
Pump

Peristaltic 
Pump

Peristaltic 
Pump

Peristaltic 
Pump

Peristaltic 
Pump

Peristaltic 
Pump

Peristaltic 
Pump

Peristaltic 
Pump

Notes:

Water Level Measurements and Depths of Water Samples Collected from Borings
Table 6

Soil Boring

T04660027-1
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Boring ID Date 
Sampled

Sampled 
Depth (ft) Benzene Toluene Ethyl     

Benzene Xylenes MTBE GRO DRO Lab     
Type

B-1 (TW-1) 02/08/07 21 150 87 530 2,220 <20 11,000 2,800 Fixed
B-2 (TW-2) 02/07/07 18 38 18 700 387 <1 3,900 1,000 Fixed
B-3 (TW-3) 02/07/07 16.5 160 23 620 42 <10 5,800 1,200 Fixed
B-4 (TW-4) 02/07/07 22 26 14 160 92 <1 1,300 400 Fixed
B-5 (TW-5) 02/07/07 25.5 <1 <1 1.5 4.2 <1 <100 300 Fixed
B-6 (TW-6) 02/07/07 23 <1 <1 <1 <3 <1 <100 <100 Fixed

B-7(W) 02/27/08 16 <1 <1 <1 <3 <1 <100 <100 Fixed
B-77 (W) 

(Duplicate of 
B-7 (W))

02/27/08 16 <1 <1 <1 <3 <1 <100 <100 Fixed

B-8 (W) 02/28/08 20 <1 <1 <1 <3 <1 <100 200 Fixed
B-9 (W) 12/12/08 8 <1 <1 <1 <3 <1 <100 <100 Fixed
B-99 (W) 

Duplicate of 
B-9 (W) 12/12/08 8

<1 <1 <1 <3 <1 <100 <100 Fixed

Field Blank 02/08/07 -- <1 <1 <1 <3 <1 <100 <100 Fixed
Trip Blank 02/27/08 -- <1 <1 <1 <3 <1 <100 NA Fixed
Field Blank 02/28/08 -- <1 <1 <1 <3 <1 <100 <100 Fixed
Trip Blank 12/12/08 -- <1 <1 <1 <3 <1 <100 NA Fixed
Field Blank 12/12/08 -- <1 <1 <1 <3 <1 <100 <100 Fixed

HRL 07/01/07 -- 5 1000 700 10,000 NE NE NE
HBV 03/25/05 -- NE NE NE NE 70 200 200

Notes:
A less than (<) sign indicates the analytical result is below the lab's quantitation limit shown
BOLD type indicates the sample concentration equals or exceeds the HRL/HBV 
HRL = Minnesota Department of Health's "Health Risk Limit for drinking water"
HBV = Health Based Value, based on MPCA Drinking Water Criteria for "TPH"
NE = Not Established

per MDH, 
MPCA

Table 7
Analytical Results of Water Samples from Borings1

(Analytical Results in µg/l)

T04660027-1
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Well Number Date Sampled Sampled 
Depth (ft)

1,2,4-
Trimethyl
benzene

1,3,5- 
Trimethyl
benzene

1,2-
Dichlorobenzene

1,2-
Dichloroethane Naphthalene n-Propylbenzene Isopropylbenzene p-

Isopropyltoluene
sec-

butylbenzene Tetrahydrofuran

B-1 (TW-1) 02/08/07 21 1200 380 <20 370 210 180 61 <20 23 <100
B-2 (TW-2) 02/07/07 18 200 150 2.3 <2 77 83 38 1.9 4.2 <5
B-3 (TW-3) 02/07/07 16.5 <10 75 <10 <20 30 130 65 <10 12 <50
B-4 (TW-4) 02/07/07 22 53 21 <1 <2 18 19 9.2 1.2 1.8 <5
B-5 (TW-5) 02/07/07 25.5 8 2.5 <1 <2 <2 1.1 <1 <1 <1 <5
B-6 (TW-6) 02/07/07 23 <1 <1 <1 <2 <2 <1 <1 <1 <1 <5

B-7(W) 02/27/08 16 <1 <1 <1 <2 <2 <1 <1 <1 <1 <5
B-77 (W) 

(Duplicate of 
B-7 (W))

02/27/08 16 <1 <1 <1 <2 <2 <1 <1 <1 <1 <5

B-8 (W) 02/28/08 20 <1 <1 <1 <2 <2 <1 <1 <1 <1 <5
B-9 (W) 12/12/08 8 <1 <1 <1 <2 <2 <1 <1 <1 <1 <5
B-99 (W)

Duplicate of 
B-9 (W) 12/12/08 8

<1 <1 <1 <2 <2 <1 <1 <1 <1 <5

Field Blank 02/08/07 -- <1 <1 <1 <2 <2 <1 <1 <1 <1 12
Trip Blank 02/27/08 -- <1 <1 <1 <2 <2 <1 <1 <1 <1 <5
Field Blank 02/28/08 -- <1 <1 <1 <2 <2 <1 <1 <1 <1 <5
Trip Blank 12/12/08 -- <1 <1 <1 <2 <2 <1 <1 <1 <1 <5
Field Blank 12/12/08 -- <1 <1 <1 <2 <2 <1 <1 <1 <1 <5

HRL 07/01/07 -- NE NE 600 4 300 NE 300* NE NE NE
HBV 03/25/05 -- NE 300 NE NE NE NE NE NE NE 100

Notes:

BOLD type indicates the sample concentration equals or exceeds the HRL/HBV 
HRL = Minnesota Department of Health's "Health Risk Limit for drinking water"
HBV = Health Based Value, based on MPCA Drinking Water Criteria for "TPH"
NE = Not Established

Table 8
Other Contaminants Detected in Water Samples Collected from Borings (Petroleum or Non-petroleum Derived)

A less than (<) sign indicates the analytical result is below the lab's quantitation limit shown

(Analytical Results in µg/l)
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Well 
Number

MDH 
Unique 

Well 
Number

Date 
Installed

Surface 
Elevation

Top of 
Riser 

Elevation

Bottom of Well 
(Elevation)

Screen Interval 
(Elev. - Elev.)

Well 
Stickup

Total Well 
Depth from 
Surface (ft)

1 0.0 0.00
2 0.0 0.00
3 0.0 0.00
4 0.0 0.00
5 0.0 0.00
6 0.0 0.00
7 0.0 0.00
8 0.0 0.00
9 0.0 0.00
10 0.0 0.00

1 Include well construction diagrams and MDH well logs in Section 6.
Notes: (location and elevation of benchmark)

Table 9
Monitoring Well Completion Information1

NO MONITORING WELLS WERE INSTALLED FOR THIS RELEASE

T04660027-1
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Table 10
Water Level Measurements in Monitoring Wells

Well 
Number 
(Unique 
Number) 

Date Depth to Water 
from Top of Riser

Product 
Thickness

Depth to Water 
Below Grade

Relative 
Groundwater 

Elevation

Water Level 
Above Screen 

(Y/N)

1Describe the methods used to measure water levels in Section 6.
Notes:

3

NO MONITORING WELLS WERE INSTALLED FOR THIS RELEASE

4

1

2

T04660027-1
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Well # Date 
Sampled

Benzene Toluene Ethyl 
Benzene

Xylenes MTBE GRO DRO Lab Type2

MW-1                                              
                                             

MW-2                                              
                                             

MW-3                                              
                                             

MW-4                                              
                                             

Trip Blank                                              
Field Blank                                              
Lab Blank                                              

HRL(ug/L)           
1 Report results in ug/L.  Use less than symbols to show detection limit.  
2 Indicate "mobile" or "fixed" in the lab type column.

Table 11
Analytical Results of Water Samples Collected from Wells1

(all units expressed in ug/l - ppb)

NO MONITORING WELLS WERE INSTALLED FOR THIS RELEASE
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Well 
Number

Date  
Sampled

1,2 DCA EDB                     

MW-1                                    
                                   

MW-2                                    
                                   

MW-3                                    
                                   

Field Blank                               
Trip Blank                               
Lab Blank                               

HRL (ug/L)                          
1 Report results in ug/L.  Use less than symbols to show detection limit.  
2 Indicate "mobile" or "fixed" in the lab type column.

NO MONITORING WELLS WERE INSTALLED FOR THIS RELEASE

Table 12
Other Contaminants  Detected in Water Samples 

Collected from Wells (Petroleum or Non-petroleum Derived)
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Well 
Number 

Sample 
Date

Temp. °C  pH Dissolved 
Oxygen 
(mg/L)

Nitrate 
(mg/L)

(Fe II) 
(mg/L)

(H2S, HS-) 
(mg/L)

MW-1                                    
                                   

MW-2                                    
                                   

MW-3                                    
                                   

MW-4                                    
                                   
                                   
                                   

Describe the methods and procedures used in Section 6.
Notes:

Table 13
Natural Attenuation Parameters

NO MONITORING WELLS WERE INSTALLED FOR THIS RELEASE

T04660027-1



Leak 15656 - Alex Exhaust
AECOM Project 04660027

MW-1                                                
                                               

MW-2                                                
                                               

MW-3                                                
                                               

MW-4                                                
                                               
                                               
                                               

1 FP = Free Product
2 GW = Ground Water
3 Volume recovered during individual recovery event for that location.
4 Cumulative volume recovered at each recovery location (i.e., keep a running total for each recovery point).
Describe the methods and procedures used in Section 6. Add additional rows as needed.
Notes:

NO FREE PRODUCT HAS BEEN ENCOUNTERED

Table 14
Free Product Recovery

GW (gal) 

Recovery 
Date

Pre-Recovery Measurements

Recovery 
Method

Event Recovery3

FP (gal) 

Cumulative Recovery4

Comments

Recovery 
Location 

ID
Depth to 
FP1 (ft)

Depth to 
GW2 (ft)

FP 
Thickness 

(ft)

FP Volume 
(gal) GW (gal) FP (gal) 

T04660027-1
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1
905 3rd Avenue 

East

0  - Project 
Site 

Address
N

Visual + Telephone 
Conversation with 
Property Owner 

NA NA Y N N Y
Former Service 

Station/Automobile 
Repair Shop

2
903 3rd Avenue 

East
~80' west N

Visual + Telephone 
Conversation with 
Property Owner 

NA NA Y N N N  Lloyd's Café 

3
924 3rd Avenue 

East
~140' south N

Visual + Telephone 
Conversation with Site 

Manager 
NA NA Y N N Y Alexandria Concrete 

Company, Inc.

4
801 3rd Avenue 

East
~400' 

northwest N Visual + Personal Contact NA NA Y N N Y
Alexandria Tire and 

Auto/TireMaxx Service 
Center

5 209 Nokomis Street ~500' 
northwest N Visual + Personal Contact NA NA Y N N Y Gas Station/Burger King 

Restaurant

6 207 Oak Street ~250' 
northwest N Visual + Personal Contact NA NA Y Y N N Single Family 

Residence

7 203 Oak Street ~380' 
northwest N Visual + Personal Contact NA NA Y Y N N Single Family 

Residence

8
1102 3rd Avenue 

East
~200' 

southeast N Visual + Personal Contact NA NA Y N N N Alexandria Beverage 
Company

9
1023 3rd Avenue 

East
~60' east N

Visual + Telephone 
Conversation with 
Property Owner 

NA NA Y N N N
Former Mobile Home 

Park
(vacant lot)

10
901 4th Avenue 

East
~500' 

southwest N
Visual + Telephone 

Conversation with Site 
Manager 

NA NA Y N N Y Morrelle London 
Aggregate, LLC

11 312 Quincy Street ~300' 
southeast N Visual + Personal Contact NA NA Y N N N Alex Rubbish

Notes:
NA = Not applicable

Table 15
Properties Located within 500 feet of the Release Source

Water Supply Well Public Water Supply
Comments (including 

property use)How Determined Well Use
Prop ID Property Address

Distance 
From Site 

(ft)

Well 
Present 
(Y/N)

Possible 
Petroleum 

Sources 
(Y/N)

Utilized 
(Y/N)

Confirmed 
by City 
(Y/N)

Basement 
(Y/N)

Sump (Y/N)

T04660027-1
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Property ID MDH Unique 
Well Number

Ground 
Elevation

Total 
Depth (ft)

Base of 
Casing (ft)

Static 
Elevation Aquifer Use Owner

Distance & 
Direction from 

source (ft)

City Well 
7A* 214756 1405 129 No 

Record 1367 QBAA Municipal City of 
Alexandria

Approximately 
2,500 feet 

north
                                             

Notes:

* This municipal well is located approximately 2,500 feet north of the release site 
No water supply wells were identified within 500 feet of the release source

Table 16
Water Supply Wells Located Within 500 Feet of the 

Release Source and Municipal or Industrial Wells Within ½ Mile

T04660027-1
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Map ID1 Name and Type2
Distance and Direction from 
Plume Edge (ft) Clean Boring/Well Between?3 (Y/N)

                    
                    
                    
                    
                    
                    
                   

1 Map ID should correspond to a surface water feature ID on the Potential Receptor Map.

3 If the surface water feature is up-gradient or cross-gradient from the site, indicate so with “NA” for not applicable.
Notes:

2 Type includes, but is not limited to, lake, retention pond, infiltration pond, ditch, intermittent stream, river, creek,
   rain garden, etc.

Table 17
Surface Water Receptor Information

NO SURFACE WATERS WERE IDENTIFIED WITHIN 1/4 MILE OF THE RELEASE SITE

T04660027-1
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Utility ID Description Construction 
Material

Depth to 
Top of 

Structure
Diameter

Flow 
Direction (for 

liquids)

Year 
Installed Backfill Material Distance to 

Water Table

1 Sanitary sewer main between Park 
Street and Nokomis PVC 8 ft 8 inch East 2005 Imported 

Sand/Native soil ~16 feet

2 Storm Sewer Main between Park 
Street and Nokomis Concrete 10 ft. 30 inch East 2005 Imported 

Sand/Native soil ~16 feet

3 Watermain between Park Street and 
Nokomis Copper 8ft. 12 inch East 2005 Imported 

Sand/Native soil ~16 feet

Notes:
Utility ID # corresponds to Utility Location on Figure 3

Utility ID
1,2,3

Notes:

Tim Schoonhoven, City Engineer (WSN), (320) 762-8149

Table 18
Utility Receptor Information

Name, title, and telephone number for public entity contacted to obtain information or other source of information

T04660027-1
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Location ID Description Monitoring Date PID reading 
(PID units)

Percent of the LEL

VM-1 Storm Sewer Manhole 2/8/2007 <1 NA

Notes:
NA = Not Analyzed

Table 19
Vapor Survey Results

T04660027-1
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Sample ID
Date 
Depth (feet)
PID (PID units)

 COMPOUNDS Result Report Limit Result Report Limit Result Report Limit Result Report Limit Result Report Limit

Acetone ND 312 ND 300 48.6 3.6 48.4 3.1 5.7 0.6 40,000
Benzene 15,700 422 33,500 406 29.1 0.98 21.9 4.2 ND 0.81 450
2-Butanone (MEK) ND 390 ND 375 11 0.91 ND 3.9 1.7 0.75 500,000
Carbon Disulfide ND 410 ND 394 3.7 0.95 6.8 4.1 ND 0.79 70,000
Chloromethane ND 273 ND 262 ND 0.63 ND 2.7 0.83 0.52 6,000
Cyclohexane 1,080,000 4420 918,000 4250 98.5 1.0 27 4.4 ND 0.85 600,000
Dichlorodifluoromethane ND 650 ND 625 29.7 1.5 ND 6.5 2.2 1.2 20,000
Ethylbenzene 18,400 572 18,000 550 15 1.3 7.2 5.7 ND 1.1 100,000
4-Ethyltoluene 4,050 1620 5,100 1560 11 3.8 ND 16.2 ND 3.1 NE
n-Heptane 288,000 5400 ND 519 36.2 1.3 21.1 5.4 ND 1.0 NE
n-Hexane 540,000 4680 829,000 4500 42.1 1.1 32.5 4.7 ND 0.9 200,000
Methylene Chloride ND 462 ND 444 2.1 1.1 ND 4.6 ND 0.89 2,000
Naphthalene ND 1760 ND 1690 4.3 4.1 ND 17.6 ND 3.4 900
Propylene ND 228 ND 219 167 2.6 267 2.3 ND 0.44 300,000
Styrene ND 556 ND 544 2.9 1.3 ND 5.7 ND 1.1 100,000
Tetrachloroethene ND 910 ND 875 3.2 2.1 ND 9.1 ND 1.8 2,000
Toluene 4,100 500 3,740 481 39.1 1.2 25 5.0 ND 0.96 500,000
1,2,4-Trimethylbenzene 5,930 1620 6,970 1560 31.3 3.8 ND 16.2 ND 3.1 700
1,3,5-Trimethylbenzene 2,370 1620 4,190 1560 8.9 3.8 ND 16.2 ND 3.1 600
Xylenes (Total-m,o,p) 36,380 1712 31,360 1650 48.6 4.0 14.1 17.1 ND 3.3 20,000
Notes:
NA = Not Applicable
ND = Not Detected
NE = Not Established

=Concentration exceeds 100 times the ISV
Bold = Concentration detected above laboraotry reporting limit

Results and ISV Standards are Reported in µg/m3

 VP-1 VP-2 (Worst Case)

3 8
2/8/2007 2/8/2007

3 3

VP-4 Field Blank

Ambient
2/8/2007 2/8/2007 2/8/2007 100x 

Intrusion 
Screening 

Value

Table 20
Results of Soil Gas Sampling for Vapor Intrusion Screening

>2,000 >2,000 <1 136

VP-3

NA

T04660027-1
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Section 6: Appendices 
 
Attach all required or applicable appendices in the following order. Indicate those appendices that 
are included in this report by marking the check box. All reproduced data must be legible. Reports 
missing required documentation are subject to rejection. 
 

 Appendix A Guidance Document 3-02 General Excavation Report Worksheet. 
 

 Appendix B Guidance Document 1-03a Spatial Data Reporting Form. 
 

 Appendix C Guidance Document 2-05 Release Information Worksheet. 
 

 Appendix D Copy of the Documentation Report for Mn/DOT S.P. 2102-50, TH 29/27 
prepared by STS, dated December 30, 2005 
 

 Appendix E Geologic Logs of Soil Borings, Including Construction Diagrams of 
Temporary and Permanent Wells, and Copies of the Minnesota Department 
of Health Well Record. 
 

 Appendix F  Laboratory Analytical Reports for Soil, Soil Gas/Sub-slab Vapor/Indoor 
Air/Ambient Air, and Ground Water. Include laboratory QA/QC data, 
Chromatograms, and laboratory certification number. 
 

 Appendix G  Methodologies and Procedures, Including Field Screening of Soil, Other 
Field Analyses, Soil Boring, Soil Sampling, Soil Gas/Sub-Slab/Indoor 
air/Ambient Air Sampling, Vapor Monitoring, Well Installation, and Water 
Sampling. 
 

 Appendix H Field or sampling data sheets (sampling forms, field crew notes, etc.). 
 

 Appendix I  Grain Size Analysis, Hydraulic Conductivity Measurements, and Other 
Calculations. 
 

 Appendix J Guidance Document 2-03 Free Product Recovery Report Worksheet. 
 

 Appendix K Copies of Water Supply Well Logs with Legible Unique Numbers. 
 

 Appendix L Results of the Public Water Supply Risk Assessment. If the site is within a 
designated source water protection area, include a copy of the MDH Source 
Water Assessment and a map from the MPCA Petroleum Remediation 
Program Maps Online website. 
 

 Appendix M Guidance Document 4-19 Conceptual Corrective Action Design Worksheet. 
 

 Appendix N Site Photographs of the UST Removal – May 1988 
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APPENDIX A  
 

No General Excavation Report Worksheet was Prepared for Leak 15,656 -  
USTs were removed in 1988 
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 Guidance Document c-prp1-03a: April 2005 
 Petroleum Remediation Program 
 Minnesota Pollution Control Agency 

 
 

 

http://www.pca.state.mn.us/programs/lust_p.html 

Petroleum Remediation Program 
Minnesota Pollution Control Agency 

 
 

Spatial Data Reporting Form 
Guidance Document 1-03a 

(For complete instructions, see Guidance Document 1-03.) 
 

Part 1.  Background 
 
Has a site location data point been submitted for this site (circle/highlight)? YES or NO 
If yes, you do not need to complete Part 2 of this form but should complete Part 3 if there are 
additional site features to report.  This form can be submitted electronically if desired (e.g., as 
an e-mail attachment to the project manager). 
 
MPCA Site ID: LEAK00015,656 
Site Name: Alex Exhaust 
Data Collection Date: February 6, 2007 and January 23, 2009 
Name of Person Who Collected Data: Matt Beckman, Tim Grape 
Organization Name: STS /AECOM  
Organization Type: Environmental Consulting Firm 
 
Part 2.  Site Location (use one of the three spatial data reporting formats provided) 
 
Point Description: Center of main site building – Alex Exhaust shop  
Collection Method: Digital Orthoquad interpolation 
Datum (circle/highlight):   WGS84      
1) Longitude (dd mm ss.ss): Latitude (dd mm ss.ss):  
2) Longitude (dd.dddddd): 95.364030 Latitude (dd.dddddd): 45.889612 
3) UTM - X (Easting): UTM - Y (Northing):  

UTM Zone:  
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Part 3.  Other Site Features 
 
Point Description: Soil Boring/Temporary Well B-1 
Collection Method: Handheld GPS Unit (Garmin Map 76) 
Datum (circle/highlight):   WGS84      
1) Longitude (dd mm ss.ss): Latitude (dd mm ss.ss):  
2) Longitude (dd.dddddd): 95.36395 Latitude (dd.dddddd): 45.88951  
3) UTM - X (Easting): UTM - Y (Northing):  

UTM Zone:  
 
Point Description: Soil Boring/Temporary Well B-2 
Collection Method: Handheld GPS Unit (Garmin Map 76) 
Datum (circle/highlight):   WGS84      
1) Longitude (dd mm ss.ss): Latitude (dd mm ss.ss):  
2) Longitude (dd.dddddd): 95.36419 Latitude (dd.dddddd): 45.88958  
3) UTM - X (Easting): UTM - Y (Northing):  

UTM Zone:  
 
Point Description: Soil Boring/Temporary Well B-3 
Collection Method: Handheld GPS Unit (Garmin Map 76) 
Datum (circle/highlight):   WGS84      
1) Longitude (dd mm ss.ss): Latitude (dd mm ss.ss):  
2) Longitude (dd.dddddd): 95.36380 Latitude (dd.dddddd): 45.88958  
3) UTM - X (Easting): UTM - Y (Northing):  

UTM Zone:  
 
Point Description: Soil Boring/Temporary Well B-4 
Collection Method: Handheld GPS Unit (Garmin Map 76) 
Datum (circle/highlight):   WGS84      
1) Longitude (dd mm ss.ss): Latitude (dd mm ss.ss):  
2) Longitude (dd.dddddd): 95.36398 Latitude (dd.dddddd): 45.88972 
3) UTM - X (Easting): UTM - Y (Northing):  

UTM Zone:  
 
Point Description: Soil Boring/Temporary Well B-5 
Collection Method: Handheld GPS Unit (Garmin Map 76) 
Datum (circle/highlight):   WGS84      
1) Longitude (dd mm ss.ss): Latitude (dd mm ss.ss):  
2) Longitude (dd.dddddd): 95.36396 Latitude (dd.dddddd): 45.88982  
3) UTM - X (Easting): UTM - Y (Northing):  

UTM Zone:  
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Point Description: Soil Boring/Temporary Well B-6 
Collection Method: Handheld GPS Unit (Garmin Map 76) 
Datum (circle/highlight):   WGS84      
1) Longitude (dd mm ss.ss): Latitude (dd mm ss.ss):  
2) Longitude (dd.dddddd): 95.36419 Latitude (dd.dddddd): 45.88957  
3) UTM - X (Easting): UTM - Y (Northing):  

UTM Zone:  
 

 
 

Point Description: Soil Boring/Temporary Well B-7 
Collection Method: Digital Orthoquad Interpolation  
Datum (circle/highlight):   WGS84      
1) Longitude (dd mm ss.ss): Latitude (dd mm ss.ss):  
2) Longitude (dd.dddddd): 95.363330 Latitude (dd.dddddd): 45.889554  
3) UTM - X (Easting): UTM - Y (Northing):  

UTM Zone:  
 
 
Point Description: Soil Boring/Temporary Well B-8 
Collection Method: Digital Orthoquad Interpolation 
Datum (circle/highlight):   WGS84      
1) Longitude (dd mm ss.ss): Latitude (dd mm ss.ss):  
2) Longitude (dd.dddddd): 95.363485 Latitude (dd.dddddd): 45.889169  
3) UTM - X (Easting): UTM - Y (Northing):  

UTM Zone:  
 
 
Point Description: Soil Boring/Temporary Well B-9 
Collection Method: Digital Orthoquad Interpolation 
Datum (circle/highlight):   WGS84      
1) Longitude (dd mm ss.ss): Latitude (dd mm ss.ss):  
2) Longitude (dd.dddddd): 95.364487 Latitude (dd.dddddd): 45.888105  
3) UTM - X (Easting): UTM - Y (Northing):  

UTM Zone:  
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Guidance Document 2-05 - Release Information Worksheet 
 
 
 
 



c-prp2-05 September 2008 
Minnesota Pollution Control Agency  •  520 Lafayette Rd. N., St. Paul, MN 55155-4194  •  www.pca.state.mn.us 

651-296-6300  •  800-657-3864  •  TTY 651-282-5332 or 800-657-3864  •  Available in alternative formats 
 

 

Release Information Worksheet 
Guidance Document 2-05 
Petroleum Remediation Program 

The Release Information Worksheet is necessary in order to meet the Public Record Provision of the Energy Policy Act of 
2005. Complete the worksheet below to document tank and release information. This form may be included as an appendix 
in Guidance Document 4-06 or 4-08, or it may be submitted independently. Please type or print clearly. Do not revise or 
delete text or questions from this form. 

A. General information 

Site name/city: Alex Exhaust/Alexandria MPCA Site ID#: LEAK000 15,656 

B. Tank material (check all that apply): 

 Steel      Fiberglass 

C. Piping material (check all that apply): 

 Steel      Fiberglass      Flexible plastic      Copper      Other (specify):       

D. Identify the known or suspected source(s) of the release or contamination encountered (check all that apply): 
 Piping      Tank      Dispenser      Submersible turbine pump      Delivery problem 

 Other (specify):       

E. Identify the cause of the release (tank and/or piping) (check all that apply): 
 Overfill      Mechanical or physical damage      Install problem      Corrosion      Spill      Unknown 

 Other (specify):       

F. Identify how the release was detected (check all that apply): 
 Removal      Line leak detection      Tank leak detection      Visual/Olfactory      Site assessment 

 Other (specify):       

G. Has the site ever stored E85 in any former or current tank?      Yes     No 

H. Has the site ever stored leaded gasoline in any former or current tank?      Yes     No 

Web pages and phone numbers: 
MPCA staff: http://www.pca.state.mn.us/pca/staff/index.cfm 
MPCA phone: 651-296-6300 or 1-800-657-3864 
Petroleum Remediation  
Program Web page: http://www.pca.state.mn.us/programs/lust_p.html 
MPCA Info. Request: http://www.pca.state.mn.us/about/inforequest.html 
MPCA VIC Program: http://www.pca.state.mn.us/cleanup/vic.html 
MPCA Petroleum  
Brownfields Program: http://www.pca.state.mn.us/programs/vpic_p.html 
PetroFund Web page: http://www.state.mn.us/cgi-bin/portal/mn/jsp/content.do?id=-536881377&agency=Commerce 
PetroFund phone: 651-215-1775 or 1-800-638-0418 
State Duty Officer: 651-649-5451 or 1-800-422-0798 
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Documentation Report Mn/DOT S.P. 2102-50, TH 29/27 by STS,  
dated December 30, 2005 
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1.0  INTRODUCTION 

 

1.1  Project Description 

 

The Minnesota Department of Transportation (Mn/DOT) reconstructed approximately 1.5 

miles of right-of-way property along Trunk Highway 29 and Trunk Highway 27 (Mn/DOT 

S.P. 2102-50, TH-29/27) in the City of Alexandria, Minnesota (see Figure 1) during the 

2004 and 2005 construction season.  Mn/DOT reconstructed the highway along the 

project site on TH-29 from Broadway Street to Nokomis Street and TH-27 from Nokomis 

Street East to McKay Avenue North. 

 

The general contractor for the TH-29/27 reconstruction work was Riley Brothers 

Construction (Riley) out of Morris, Minnesota.  The work included removal and disposal of 

the petroleum impacted soil. 

 

STS was retained by Mn/DOT to perform soil monitoring to segregate petroleum 

contaminated soils, complete soil analytical sampling/testing and documentation 

reporting for the Mn/DOT S.P. 2102-50, TH-29/27 construction project in Alexandria, 

Minnesota.  These services were provided to Mn/DOT under the scope of work outlined 

in Agreement Number 86381. 

 

1.2  Background Information 

 

American Engineering Testing, Inc. (AET) completed a limited Phase I Environmental 

Site Assessment (ESA) for Mn/DOT in June, 2003.  The results of the Phase I ESA 

identified forty-eight sites with a potential to impact the highway reconstruction project.  A 

follow-up drilling investigation (Drilling Investigation, AET #03-01630, dated June 5, 2003) 

was conducted by AET on the forty-eight sites identified in the Phase I ESA.  The results 

of the drilling investigation identified petroleum impacts to the soil and groundwater at 

four specific areas of the project site.  The four areas of concern described by AET were 

as follows: 
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 Area 1:  The intersection of Broadway Street and TH-27/29. 

 Area 2:  North of the intersection of Broadway Street and TH-27/29. 

 Area 3:  Northeast corner of the intersection of Nokomis Street and TH-27/29. 

 Area 4:  Northwest corner of the intersection of Park Street and TH-27. 

 

A fifth area (Area 5) of petroleum impacted soil was encountered during reconstruction 

activities located along TH-27 east of the railroad bridge between Nokomis Street and 

Park Street (Figure 3).  This area was not identified in the AET Drilling Investigation. 

 

AET recommended that petroleum impacted soils encountered during highway 

construction activities be excavated and disposed in accordance with Minnesota Pollution 

Control Agency (MPCA) guidelines.  The four areas of concern identified by AET and the 

fifth area identified during reconstruction activities are shown on Figure 2 and Figure 3.   

 

A copy of the AET Drilling Investigation Report cover page, conclusions and 

recommendations sections, soil/groundwater conditions and pertinent diagrams are 

included in Appendix A.  

 

1.3  Scope of Work 

 

STS was retained by Mn/DOT to perform monitoring and documentation services on a 

part-time, on-call basis during reconstruction activities on TH-29/27 during the 2004 and 

2005 construction season.  The scope of work and deliverables for the project are 

defined in Mn/DOT Agreement No. 86381.  STS was contacted directly by the Mn/DOT 

Field Inspector (Mr. Jesse Miller) when the contractor was working in areas where 

petroleum impacts were identified by AET or when petroleum impacts were observed in 

the soil during reconstruction activities.  

 

STS screened soils to segregate contaminated from non-contaminated soils during 

excavation through areas where contamination had been identified.  STS was directed by 

the Mn/DOT project manager to collect soil samples for disposal evaluation purposes 

where required.  

 



 
 
 
 
Mn/DOT TH-29/27 
STS Project 99473-XA 
December 30, 2005 

 
 
  R699473XA-1.doc 

3 

STS Daily Field Reports, contaminated soil management documentation, laboratory 

analytical reports and site photographs are attached in the Appendix.   

 

1.4  Involved Parties 

 

The parties involved with contaminated soil excavation and disposal included Mn/DOT, 

STS, Riley Brothers Construction (excavation contractor), Onyx FCR Landfill and West 

Central Environmental Consultants (WCEC) (consultant for Riley Brothers for land 

spreading and landfill soil disposal).  Contacts for all the interested parties and their 

relationship to the project are presented below. 

 

Minnesota Department of Transportation (Mn/DOT) 

Mn/DOT was the state funding agency for construction.  The contact for Mn/DOT is: 

 
Minnesota Department of Transportation 
395 John Ireland Boulevard, Mail Stop 620 
St. Paul, MN  55155-1899 
Ms. Nancy Radle 
651-284-3781 
 

STS Consultants, Ltd. (STS) 

STS was the environmental consultant requested by Mn/DOT to conduct contaminated 

soil excavation monitoring for the project.  The contact for STS is: 

 
STS Consultants, Ltd. 
10900 - 73rd Avenue North, Suite 150 
Maple Grove, MN  55369-5547 
Mr. Bill Tepley 
763-315-6300 
 

Riley Brothers Construction (Areas 1, 2, 3, 4 and 5) 

Riley Brothers Construction (Riley) was the excavating contractor hired by Mn/DOT for 

the project.  The contact for Riley is: 

 
Riley Brothers 
P.O. Box 535 
Morris, MN  56267 
Mr. Joe Riley 
320-589-2500 
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Onyx FCR Landfill (Areas 3 and 5) 

Onyx FCR Landfill accepted approximately 50 cubic yards of petroleum impacted soil 

from the project site.  The contact for Onyx FCR Landfill is: 

 
Onyx FCR Landfill 
175 County Road 37 NE 
Buffalo, MN  55315 
Mr. John Gagliano 
320-963-3158  
 

West Central Environmental Consultants (Area 4)  

West Central Environmental Consultants (WCEC) is the consulting firm for Riley and 

assisted in permitting and oversight for land spreading of petroleum impacted soil.  The 

contact for WCEC is: 

 
West Central Environmental Consultants 
14 Green River Road 
P.O. Box 594 
Morris, MN  56267 
Ms. April Pilarski 
320-589-2039 
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2.0  METHODS AND PROCEDURES 

 

STS field scientist(s) screened soil for evidence of potential contamination and obtained 

soil samples for chemical analysis for characterization of contaminated soils at the 

direction of the Mn/DOT project manager.  These services were provided to Mn/DOT on 

a part-time, “on-call” basis.  The methods employed by STS personnel for soil screening 

and chemical soil sampling are discussed below. 

 

2.1  Soil Monitoring 

 

Soil samples were screened with a photoionization detector (PID) for indications of 

volatile organic compounds (VOCs) and observed for visual or olfactory evidence of 

contamination.  The PID meter was equipped with a 10.6 eV lamp calibrated to 

isobutylene.  Soil samples were screened with the PID meter in general conformance 

with the most current MPCA field screening procedures in effect at the time the work was 

completed.  Soil with a PID headspace reading above 10 PID meter units and/or visual or 

olfactory evidence of petroleum contamination was segregated and managed for proper 

off-site treatment/disposal.  The PID meter headspace readings, recorded in PID meter 

units, are presented in the STS Daily Field Reports in Appendix B.  Site photographs 

obtained during the soil monitoring activities follow the figures in the Appendix.   

 

2.2  Soil Chemical Sampling 

 

Soil samples for chemical analysis were collected with clean disposable nitrile gloves and 

placed immediately into the sample containers provided by the analytical laboratory.  Soil 

samples were collected in general accordance with the MPCA “Soil Sample Collection 

and Analysis Procedures” as described in MPCA Fact Sheet 3.22 dated February, 2001 

or the most current MPCA sample collection procedures in effect at the time the work 

was completed.  Samples were stored in coolers on ice until delivery to the analytical 

laboratory under chain of custody record.  Laboratory analytical reports are included in 

Appendix C.   
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3.0  DOCUMENTATION 

 

3.1  Soil Monitoring and Chemical Sampling 

 

Area 1 – Intersection of Broadway Street and TH-29/27 

 

STS completed soil monitoring at Area 1 on May 18, 19 and 20, 2004.  No visual, 

olfactory or PID evidence of petroleum soil contamination was observed by STS during 

the excavation of the first area (Area 1) identified by AET as having petroleum impacts in 

the soil at depth.  Area 1 is located near the intersection of Broadway Street and 

TH 29/27 (Figure 2).  PID readings of the excavated material were below background 

levels, see STS Daily Field Reports dated 5/18/04, 5/19/04 and 5/20/04 in Appendix B.  

The location of Area 1 is shown on Figure 2. 

 

No analytical samples were collected from Area 1 by STS, per the direction of the 

Mn/DOT project manager. 

 

Area 2 – North of the Intersection of Broadway Street and TH-29/27 

 

STS completed soil monitoring at Area 2 on May 19, 2004.  No visual, olfactory or PID 

evidence of petroleum soil contamination was observed by STS during excavation of the 

second area (Area 2) identified by AET as having petroleum impacts in the soil.  Area 2 

was located north of the intersection of Broadway Street and TH 29/27 (Figure 2).  PID 

readings of the excavated material were below background levels, see STS Daily Field 

Report dated 5/19/04 in Appendix B.  The location of Area 2 is shown on Figure 2. 

 

No analytical samples were collected from Area 2 by STS, per the direction of the 

Mn/DOT project manager. 

 

Area 3 – Northeast Corner of the Intersection of Nokomis Street and TH-29/27  

 

STS completed monitoring at Area 3 on August 14, 17 and 23, 2004.  Petroleum 

contaminated soils were encountered between stations 1757+20 and 1757+00 near the 
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intersection of Nokomis Street and TH 29 on the south side of TH 29/27 (Figure 3).  This 

area (Area 3) was near the third area identified by AET as having petroleum impacts in 

the soil.  Soil headspace readings from the contaminated soil ranged from 10 to 50 PID 

units, see STS Daily Field Reports dated 8/14/04, 8/17/04 and 8/23/04 in Appendix B.  

Riley temporarily stockpiled approximately 25 cubic yards of contaminated soil identified 

by PID headspace readings at this location.  The approximate location of petroleum 

impacted soil identified in Area 3 and the temporary stockpile location are shown on 

Figure 3.  Site Photographs 1 and 2 in Appendix F document excavation of the 

contaminated soil at Area 3.     

 

STS collected one soil sample (R-1) of the petroleum contaminated soil stockpiled from 

the material encountered between stations 1757+20 and 1757+00 on the south side of 

the road near the intersection of Nokomis Street and TH 29 on the south side of TH 29/27 

(Area 3).  Soil sample R-1 was submitted to Pace Analytical (Pace) on August 24, 2004 

for analysis of benzene, toluene, ethylbenzene, and xylene (BTEX), gasoline and diesel 

range organic compounds (GRO/DRO) and lead. 

 

No BTEX compounds were identified in soil sample R-1.  GRO and DRO were identified 

at concentrations of 250 mg/kg and 1600 mg/kg, respectively.  No Tier 1 SLV/SRV values 

have been established for GRO or DRO compounds.  The analytical laboratory 

completed lead analysis on both the discrete sample and the composite sample 

submitted for R-1.  Low concentrations of lead were identified in both the discrete sample 

(6.52 mg/kg) and the composite sample (9.8 mg/kg).  Both concentrations were below 

established MPCA Tier 1 SLV/SRV values for lead.  The analytical results for R-1 are 

summarized on Table 1 in the Appendix.   

 

Contaminated soil management associated with Area 3 is discussed in Section 4.0 of this 

report.  

 

Area 4 – Northwest Corner of the Intersection of Park Street and TH-27 

 

STS completed monitoring at Area 4 on May 18, 19, 21, 23 and 31, 2005 and on June 1, 

2005.  Petroleum contaminated soil was encountered between stations 1762+28 and 
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1762+80 near the intersection of Park Street and TH-27 (Figure 3).  This was the fourth 

area (Area 4) identified in the AET Drilling Investigation as having petroleum impacts in 

the soil.  Soil headspace readings from the contaminated soil ranged from 100 to greater 

than 2000 PID units.  PID headspace readings are documented on STS Daily Field 

Reports dated 5/18-19/05, 5/21/05, 5/23/05, 5/31/05 and 6/1/05 in Appendix B.  Riley 

temporarily stockpiled approximately 1,200 cubic yards of contaminated soil identified by 

PID headspace readings.  The stockpile from Area 4 was transferred to a location 

northeast of the site as shown on Figure 3.  The approximate location of the petroleum 

impacted soil identified by STS is also shown on Figure 3.  Site Photographs 3 and 4 in 

Appendix F show the excavation of contaminated soil and the covered stockpile for Area 

4.   

 

No analytical samples were collected from Area 4 by STS, per the direction of the 

Mn/DOT project manager. 

 

Contaminated soil management associated with Area 4 is discussed in Section 4.0 of this 

report.  

 

Area 5 – South Side of TH-27 between Nokomis Street and Park Street 

 

Riley encountered petroleum contaminated soil on September 13, 2004 surrounding a 

4-inch concrete drain line located near station 1759+75 east of the railroad bridge on 

TH 27 (see Figure 3).  This area was not identified as an area of concern in the Drilling 

Investigation Report by AET.  STS was not on site when the petroleum impacted soil was 

encountered.  Riley temporarily stockpiled approximately 25 cubic yards of contaminated 

soil identified by staining and/or strong chemical odor at the site at the direction of the 

Mn/DOT field inspector.   

 

STS arrived on site the following day (September 14, 2004) to collect soil headspace 

readings and analytical soil samples from the temporary stockpile.  Soil headspace 

readings ranged from 40 to 100 PID units, see STS Daily Field Report dated 9/14/04 in 

Appendix B.   
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The approximate location of the petroleum impacted soil excavated by Riley and the 

temporary stockpile location are shown on Figure 3.  Site Photographs 5 and 6 in 

Appendix F illustrate the 4-inch drain pipe area where contaminated soil was 

encountered and the temporary stockpile at Area 5. 

 

STS collected a soil sample (R-2) from the contaminated soil stockpiled from the material 

surrounding the 4-inch concrete drain line located near station 1759+75 east of the 

railroad bridge on TH 27 (area not identified by AET) on September 14, 2004.  Soil 

sample R-2 was submitted to Northeast Technical Services (NTS) for analysis of 

unknown petroleum compounds including volatile organic compounds (VOCs), GRO, 

DRO, polychlorinated biphenyls (PCBs) and the eight (8) Resource, Conservation and 

Recovery Act (RCRA) metals. 

 

One VOC, 1,2,4-trimethylbenzene, was detected at a concentration of 1.7 mg/kg.  GRO 

and DRO were identified at concentrations of 360 mg/kg and 1200 mg/kg, respectively.  

The results of the laboratory analysis were compared to the MPCA Soil Leaching Values 

(SLV) and Soil Reference Values (SRV).  No Tier 1 SLV/SRV values have been 

established for GRO or DRO.  No PCB compounds were detected in R-2.  Arsenic, 

barium, total chromium and lead were identified below their respective Tier 1 SLV/SRV 

values at concentrations of 2.8 mg/kg, 102 mg/kg, 16.2 mg/kg and 8.2 mg/kg, 

respectively.  The analytical results for R-2 and the SLVs/SRVs are summarized on Table 

1 in the Appendix.    

 

Contaminated soil management associated with Area 5 is discussed in Section 4.0 of this 

report.  
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4.0  CONTAMINATED SOIL MANAGEMENT 

 

Area 1 –Intersection of Broadway Street and TH-29/27 

 

No contaminated soil was identified by STS in Area 1 during highway reconstruction 

activities.  Therefore, no contaminated soil management from this area was required. 

 

Area 2 – North of the Intersection of Broadway Street and TH-29/27 

 

No contaminated soil was identified by STS in Area 2 during highway reconstruction 

activities.  Therefore, no contaminated soil management from this area was required. 

 

Area 3 – Northeast Corner of the Intersection of Nokomis Street and TH-29/27 

 

Soils were stockpiled on the site at the location shown on Figure 3.  STS observed the 

removal of the stockpile on August 23, 2004.  The soils were transported to a location 

owned by Riley in Morris, Minnesota.  On December 2 and 3, 2004, the soil was 

transferred from the temporary stockpile location to Onyx FCR Landfill in Buffalo, 

Minnesota for final disposal.  STS was not on site to observe the transfer of contaminated 

soil from the Riley temporary stockpile location in Morris, Minnesota to the Onyx Landfill 

facility in Buffalo, Minnesota.   

 

Copies of the Onyx Industrial Waste Approval Letter, shipping manifests, load tickets and 

invoice summary for the contaminated soil are attached in Appendix D. 

 

Area 4 – Northwest Corner of the Intersection of Park Street and TH-27 

 

Approximately 1,200 cubic yards of petroleum impacted soil excavated from Area 4 was 

temporarily stockpiled northeast of the site (see Figure 3).  The 1,200 cubic yards of 

impacted soil was hauled to an MPCA approved land spread facility on October 18 and 

19, 2005.  The land spread facility is located in the SW 1/4 of the NE 1/4 of Section 12, 

Township 124 North, Range 38 West, Barsness Township, Pope County, Minnesota 

(Figure 4).  
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Uniform Vehicle Load Tally Sheets completed by the Mn/DOT inspector for the 

contaminated material hauled to the land spread facility and a copy of the MPCA 

approval for the land spread facility (Pre-approval ID #PRE0632, dated October 7, 2005) 

are attached in Appendix E.  STS was not on-site to observe the transfer of impacted 

material to the land spread facility.   

 

Area 5 – South Side of TH-27 between Nokomis Street and Park Street  

 

The approximately 25 cubic yards of contaminated soil encountered at Area 5 was 

stockpiled on the site at the location shown on Figure 3.  After STS observed the 

stockpile on September 14, 2004, Riley hauled the soil to a location owned by Riley in 

Morris, Minnesota.  On December 2 and 3, 2004, the soil was transferred from the 

temporary stockpile location to Onyx FCR Landfill in Buffalo, Minnesota for final disposal.  

STS was not on site to observe the transfer of contaminated soil from the site to the Riley 

site in Morris or from the Morris location to the Onyx Landfill facility in Buffalo, Minnesota.   

 

Copies of the Onyx Industrial Waste Approval Letter, shipping manifests, load tickets and 

invoice summary for the contaminated soil are attached in Appendix D. 
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5.0  CONCLUSION 

 

Contaminated soil was encountered in three areas during construction of the TH-29/27 

project site.   These areas included: 

 

• Area 3 – Northeast Corner of the Intersection of Nokomis Street and TH-29/27 

• Area 4 – Northwest Corner of the Intersection of Park Street and TH-27 

• Area 5 – South Side of TH-27 between Nokomis Street and Park Street  

 

A total of approximately 1,250 cubic yards of petroleum impacted soil from the TH-29/27 

project was excavated, transported off-site and landfilled or land applied for soil 

treatment.  

 

Approximately 25 cubic yards of petroleum impacted soil removed from Area 3 was 

disposed of at the Onyx FCR Landfill in Buffalo, Minnesota.  Approximately 1,200 cubic 

yards of petroleum impacted soil removed from Area 4 was land applied for treatment at 

an MPCA approved, 2.98 acres land spread facility located in the SW 1/4 of the NE 1/4 of 

Section 12, Township 124 North, Range 38 West, Barsness Township, Pope County, 

Minnesota.  Approximately 25 cubic yards of petroleum impacted soil removed from Area 

5 was disposed of at the Onyx FCR Landfill in Buffalo, Minnesota. 

 

Impacted soils likely exist beyond the construction limits of the project based on the AET 

Drilling Investigation (June 5, 2003), PID headspace readings and visual/olfactory 

observations obtained by STS during reconstruction activities.   

 

Mn/DOT is not responsible for the releases and therefore is not required to define the 

extent or address petroleum impacted soil outside the project construction limits, based 

on Minnesota Statute 115C.021 Division 3A.  The responsible parties for the releases 

would be responsible for additional investigation of these areas, if required by the MPCA.  
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6.0  RECOMMENDATIONS 

 

Approximately 1,200 cubic yards of petroleum contaminated soil from the TH-29/27 

reconstruction project was land spread at an MPCA approved land spread facility in 

Barsness Township, Pope County, Minnesota (Figure 4).   

 

STS recommends that Mn/DOT obtain documentation of completed soil land spread 

treatment from Riley.  A copy of the MPCA Guidance Document 3-07 “Soil Monitoring 

Results for Land Treated Petroleum Contaminated Soil” (Form D) should be submitted to 

Mn/DOT upon successful completion of treatment of the contaminated soil spread at the 

site in Pope County. 
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7.0  GENERAL QUALIFICATIONS 

 

The information presented in this report is based on the data obtained by STS at the 

specific locations screened for this report, the results of previous investigation activities 

completed by others and from other information discussed in this report.  Therefore, if 

new information is disclosed or an alteration of the informal and verbal information 

occurs, it could result in the redirection of the conclusions presented in this report.  STS 

was on-site on a part-time, on-call basis and our observations are limited to the time we 

were present on-site. 

 

Variations in soil conditions can occur, as can variations in results of chemical analyses 

on the samples collected.  This report was prepared using currently acceptable 

engineering practices to assist the client in the evaluation of this property.  No warranty, 

expressed or implied, is made. 
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Figures 
 
Figure 1 - Site Location Diagram 
Figure 2 - Area 1 and Area 2 Site Diagram 
Figure 3 - Area 3, Area 4 and Area 5 Site Diagram 
Figure 4 - Land Spread Site Location Diagram 
 

 

Photographs 
 

• Photograph 1 Excavation of petroleum contaminated soil at Area 3. 
 
• Photograph 2 Petroleum contaminated soil encountered at Area 3. 
 
• Photograph 3 Excavation of petroleum contaminated soil at Area 4 in front of 

Alex Exhaust. 
 
• Photograph 4 Covered stockpile of approximately 1,200 cubic yards of 

contaminated soil from Area 4. 
 
• Photograph 5 Four inch drain pipe identified during reconstruction activities in 

Area 5. 
 
• Photograph 6 Approximately 25 cubic yard stockpile of contaminated soil from 

Area 5.  
 

 

Table 
 
Table 1 - Soil Sample Analytical data 
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APPENDICES 

 

Appendix A  AET Drilling Investigation Excerpts (Drilling Investigation S.P. 2102-50, 
AET # 03-01630, dated June 5, 2003) 

 
Appendix B   STS Daily Field Reports 
 
Appendix C   Laboratory Analytical Reports 
 
Appendix D   Contaminated Soil Disposal Documentation for FCR Landfill 

• FCR Industrial Waste Approval Letter 
• Shipping Manifests 
• Load Tickets 
• Invoice Summary 
 

Appendix E   Land Spread Disposal Documentation 
• MPCA Approval Letter for Land Spreading Contaminated Soil 
• Uniform Vehicle Tally Sheets  
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PHOTOGRAPHIC LOG 

Client Name: 

Mn/DOT 

Site Location: 

Trunk Highway 29/27  
 Alexandria, Minnesota 

Project No. 

99473-XA 

Photo No. 
1 

Date: 
8/23/04 

Direction Photo  
Taken: 
 
West 

Description: 
 
Excavation of 
petroleum impacted 
soil at Area 3. 

 
 

Photo No. 
2 

Date: 
8/23/04 

Direction Photo  
Taken: 
 
South  

Description: 
 
This photograph 
illustrates 
contaminated soil 
encountered in Area 
3, note the gray soil 
staining along the 
excavation base and 
sidewall. 
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PHOTOGRAPHIC LOG 

Client Name: 

Mn/DOT 

Site Location: 

Trunk Highway 29/27  
 Alexandria, Minnesota 

Project No. 

99473-XA 

Photo No. 
3 

Date: 
5/31/05 

Direction Photo  
Taken: 
 
North to Northwest 

Description: 
 
Excavation of 
petroleum impacted 
soil at Area 4 in front 
of Alex Exhaust.  

 
 

Photo No. 
4 

Date: 
5/31/05 

Direction Photo  
Taken: 
 

East 

Description: 
 
Covered temporary 
stockpile of 
approximately 1,200 
cubic yards of 
contaminated soil 
from Area 4. 
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PHOTOGRAPHIC LOG 

Client Name: 

Mn/DOT 

Site Location: 

Trunk Highway 29/27  
 Alexandria, Minnesota 

Project No. 

99473-XA 

Photo No. 
5 

Date: 
9/14/04 

Direction Photo  
Taken: 
 
North 

Description: 
 
Four inch drain pipe 
identified during 
reconstruction 
activities in Area 5.  
Contaminated soil 
was identified around 
the pipe. 

 
 

Photo No. 
6 

Date: 
9/14/04 

Direction Photo  
Taken: 
 
East 

Description: 
 
Temporary stockpile 
of contaminated soil 
excavated from Area 
5 around 4 inch drain 
pipe. 
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TABLE 

 



Mn/DOT TH-29/27
STS Project 99473-XA

TABLE 1
Summary of Soil Analytical Results

Mn/DOT S.P. 2102-50, Trunk Highway 29/27 in Alexandria, Minnesota

Concentrations in mg/kg

R-1 R-2 Methanol Blank SLV SRV

Volatile Organics Compounds - VOCs EPA 8260 (VOCs not analyzed) Varies Varies

1,2,4-Trimethylbenzene -- 1.7 ND NE 8

Benzene, Toluene, Ethylbenzene, Xylenes - BTEX (only compounds detected are shown) Varies Varies

Gasoline Range Organics -  GRO 250 360 -- NE NE

Diesel Range Organics -  DRO 1600 1200 -- NE NE

Metals - EPA 6010 -- Varies Varies

Arsenic -- 2.8 -- 15.1 5
Barium -- 102 -- 842 1200
Chromium* -- 16.2 -- 18 87***
Lead 6.52/9.8 * * 8.2 -- 525 400

Polychlorinated Biphenyls - PCBs EPA 8082 - - Varies Varies

Notes:
R-1 = Stockpile sample collected from Area 3 on 8/23/04

R-2 = Stockpile sample collected from Area 5 on 9/14/04
* = denotes value for total chromium (chromium (III) + chromium (VI))
* * = 6.52/9.8 represent values for composite/discrete samples submitted 
*** = Denotes SRV Value for Chromium VI
- -  =  compound not analyzed.
SLV = Soil Leaching Value - MPCA Tier 1, 1999
SRV = Soil Reference Value - MPCA Tier 1,  2005
NE = Not Established
Bold = Concentration above laboratory detection limits

STS Project 99473-XA

(Only metals detected are listed)

(No detections for compounds analyzed)

(only compounds detected are shown)

(compounds not analyzed)

T699473XA-1.xls
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Appendix A 

 

AET Drilling Investigation Excerpts 
(Drilling Investigation S.P. 2102-50, 

AET # 03-01630, dated June 5, 2003) 
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Appendix B   

 

STS Daily Field Reports 
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Appendix C 

 

Laboratory Analytical Reports 
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Appendix D 

 

Contaminated Soil Disposal Documentation for FCR Landfill 

• FCR Industrial Waste Approval Letter 
• Shipping Manifests 
• Load Tickets 
• Invoice Summary 
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Appendix E 

 

Land Spread Disposal Documentation 

• MPCA Approval Letter for Land Spreading Contaminated Soil  
• Uniform Vehicle Tally Sheets 
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Laboratory Analytical Reports for Soil, Groundwater and Soil Vapor 
 
 
 









































Sample Type:  Grab
Sample Date:  12/12/2008    12:00:00 PM

Matrix:  AqueousNTS Sample:  330479

Analyte Analysis DatResult Units RL

Description:  B-9 (W)

AnalystMethod

Page 2 of 13

NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
1,3,5-Trimethylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,3-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,3-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
1,4-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
2,2-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
2-Chlorotoluene µg/L 12/18/20081<1 MESEPA 8260B1
4-Chlorotoluene µg/L 12/18/20081<1 MESEPA 8260B1
Acetone µg/L 12/18/200820<20 MESEPA 8260B1
Allyl Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Benzene µg/L 12/18/20081<1 MESEPA 8260B1
Bromobenzene µg/L 12/18/20081<1 MESEPA 8260B1
Bromochloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Bromodichloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Bromoform µg/L 12/18/20081<1 MESEPA 8260B1
Bromomethane µg/L 12/18/20082<2 MESEPA 8260B1
Carbon Tetrachloride µg/L 12/18/20081<1 MESEPA 8260B1
Chlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
Chloroethane µg/L 12/18/20081<1 MESEPA 8260B1
Chloroform µg/L 12/18/20081<1 MESEPA 8260B1
Chloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Cis-1,2-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Cis-1,3-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
Dibromochloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Dibromomethane µg/L 12/18/20081<1 MESEPA 8260B1
Dichlorodifluoromethane µg/L 12/18/20082<2 MESEPA 8260B1
Dichlorofluoromethane µg/L 12/18/20081<1 MESEPA 8260B1
Ethyl Benzene µg/L 12/18/20081<1 MESEPA 8260B1
Ethyl Ether µg/L 12/18/20082<2 MESEPA 8260B1
Hexachlorobutadiene µg/L 12/18/20082<2 MESEPA 8260B1
Isopropylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Methyl Ethyl Ketone µg/L 12/18/200810<10 MESEPA 8260B1
Methyl Isobutyl Ketone µg/L 12/18/200810<10 MESEPA 8260B1
Methyl Tert-butyl Ether µg/L 12/18/20081<1 MESEPA 8260B1
Methylene Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Naphthalene µg/L 12/18/20082<2 MESEPA 8260B1
n-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
n-Propylbenzene µg/L 12/18/20081<1 MESEPA 8260B1



Sample Type:  Grab
Sample Date:  12/12/2008    12:00:00 PM

Matrix:  AqueousNTS Sample:  330479

Analyte Analysis DatResult Units RL

Description:  B-9 (W)

AnalystMethod

Page 3 of 13

NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
p-Isopropyltoluene µg/L 12/18/20081<1 MESEPA 8260B1
sec-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Styrene µg/L 12/18/20081<1 MESEPA 8260B1
tert-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Tetrachloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Tetrahydrofuran µg/L 12/18/20085<5 MESEPA 8260B1
Toluene µg/L 12/18/20081<1 MESEPA 8260B1
Trans-1,2-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Trans-1,3-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
Trichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Trichlorofluoromethane µg/L 12/18/20082<2 MESEPA 8260B1
Vinyl Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Xylene, M&P µg/L 12/18/20082<2 MESEPA 8260B1
Xylene, O µg/L 12/18/20081<1 MESEPA 8260B1
Surrogate 1,2-Dichloroethane-d4 % 12/18/20081102 MESEPA 8260B1
Surrogate Bromofluorobenzene % 12/18/20081102 MESEPA 8260B1
Surrogate Toluene-d8 % 12/18/2008193 MESEPA 8260B1



Sample Type:  Grab
Sample Date:  12/12/2008    12:15:00 PM

Matrix:  AqueousNTS Sample:  330480

Analyte Analysis DatResult Units RL

Description:  B-99 (W)

AnalystMethod
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NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
DRO mg/L 12/18/20080.1<0.1 CSDWI(95) DRO1
GRO mg/L 12/18/20080.1<0.1 CSDWI(95) GRO1
1,1,1,2-Tetrachloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,1-Trichloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,2,2-Tetrachloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,2-Trichloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,2-Trichlorotrifluoroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1-Dichloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
1,1-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
1,2,3-Trichlorobenzene µg/L 12/18/20082<2 MESEPA 8260B1
1,2,3-Trichloropropane µg/L 12/18/20082<2 MESEPA 8260B1
1,2,4-Trichlorobenzene µg/L 12/18/20082<2 MESEPA 8260B1
1,2,4-Trimethylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,2-Dibromo-3-chloropropane µg/L 12/18/20082<2 MESEPA 8260B1
1,2-Dibromoethane µg/L 12/18/20081<1 MESEPA 8260B1
1,2-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,2-Dichloroethane µg/L 12/18/20082<2 MESEPA 8260B1
1,2-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
1,3,5-Trimethylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,3-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,3-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
1,4-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
2,2-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
2-Chlorotoluene µg/L 12/18/20081<1 MESEPA 8260B1
4-Chlorotoluene µg/L 12/18/20081<1 MESEPA 8260B1
Acetone µg/L 12/18/200820<20 MESEPA 8260B1
Allyl Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Benzene µg/L 12/18/20081<1 MESEPA 8260B1
Bromobenzene µg/L 12/18/20081<1 MESEPA 8260B1
Bromochloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Bromodichloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Bromoform µg/L 12/18/20081<1 MESEPA 8260B1
Bromomethane µg/L 12/18/20082<2 MESEPA 8260B1
Carbon Tetrachloride µg/L 12/18/20081<1 MESEPA 8260B1
Chlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
Chloroethane µg/L 12/18/20081<1 MESEPA 8260B1



Sample Type:  Grab
Sample Date:  12/12/2008    12:15:00 PM

Matrix:  AqueousNTS Sample:  330480

Analyte Analysis DatResult Units RL

Description:  B-99 (W)

AnalystMethod

Page 5 of 13

NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
Chloroform µg/L 12/18/20081<1 MESEPA 8260B1
Chloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Cis-1,2-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Cis-1,3-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
Dibromochloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Dibromomethane µg/L 12/18/20081<1 MESEPA 8260B1
Dichlorodifluoromethane µg/L 12/18/20082<2 MESEPA 8260B1
Dichlorofluoromethane µg/L 12/18/20081<1 MESEPA 8260B1
Ethyl Benzene µg/L 12/18/20081<1 MESEPA 8260B1
Ethyl Ether µg/L 12/18/20082<2 MESEPA 8260B1
Hexachlorobutadiene µg/L 12/18/20082<2 MESEPA 8260B1
Isopropylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Methyl Ethyl Ketone µg/L 12/18/200810<10 MESEPA 8260B1
Methyl Isobutyl Ketone µg/L 12/18/200810<10 MESEPA 8260B1
Methyl Tert-butyl Ether µg/L 12/18/20081<1 MESEPA 8260B1
Methylene Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Naphthalene µg/L 12/18/20082<2 MESEPA 8260B1
n-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
n-Propylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
p-Isopropyltoluene µg/L 12/18/20081<1 MESEPA 8260B1
sec-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Styrene µg/L 12/18/20081<1 MESEPA 8260B1
tert-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Tetrachloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Tetrahydrofuran µg/L 12/18/20085<5 MESEPA 8260B1
Toluene µg/L 12/18/20081<1 MESEPA 8260B1
Trans-1,2-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Trans-1,3-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
Trichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Trichlorofluoromethane µg/L 12/18/20082<2 MESEPA 8260B1
Vinyl Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Xylene, M&P µg/L 12/18/20082<2 MESEPA 8260B1
Xylene, O µg/L 12/18/20081<1 MESEPA 8260B1
Surrogate 1,2-Dichloroethane-d4 % 12/18/20081102 MESEPA 8260B1
Surrogate Bromofluorobenzene % 12/18/20081103 MESEPA 8260B1
Surrogate Toluene-d8 % 12/18/2008194.4 MESEPA 8260B1



Sample Type:  Grab
Sample Date:  12/12/2008    2:45:00 PM

Matrix:  AqueousNTS Sample:  330481

Analyte Analysis DatResult Units RL

Description:  Field Blank (W)

AnalystMethod
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NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
DRO mg/L 12/18/20080.1<0.1 CSDWI(95) DRO1
GRO mg/L 12/18/20080.1<0.1 CSDWI(95) GRO1
1,1,1,2-Tetrachloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,1-Trichloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,2,2-Tetrachloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,2-Trichloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,2-Trichlorotrifluoroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1-Dichloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
1,1-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
1,2,3-Trichlorobenzene µg/L 12/18/20082<2 MESEPA 8260B1
1,2,3-Trichloropropane µg/L 12/18/20082<2 MESEPA 8260B1
1,2,4-Trichlorobenzene µg/L 12/18/20082<2 MESEPA 8260B1
1,2,4-Trimethylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,2-Dibromo-3-chloropropane µg/L 12/18/20082<2 MESEPA 8260B1
1,2-Dibromoethane µg/L 12/18/20081<1 MESEPA 8260B1
1,2-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,2-Dichloroethane µg/L 12/18/20082<2 MESEPA 8260B1
1,2-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
1,3,5-Trimethylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,3-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,3-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
1,4-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
2,2-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
2-Chlorotoluene µg/L 12/18/20081<1 MESEPA 8260B1
4-Chlorotoluene µg/L 12/18/20081<1 MESEPA 8260B1
Acetone µg/L 12/18/200820<20 MESEPA 8260B1
Allyl Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Benzene µg/L 12/18/20081<1 MESEPA 8260B1
Bromobenzene µg/L 12/18/20081<1 MESEPA 8260B1
Bromochloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Bromodichloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Bromoform µg/L 12/18/20081<1 MESEPA 8260B1
Bromomethane µg/L 12/18/20082<2 MESEPA 8260B1
Carbon Tetrachloride µg/L 12/18/20081<1 MESEPA 8260B1
Chlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
Chloroethane µg/L 12/18/20081<1 MESEPA 8260B1



Sample Type:  Grab
Sample Date:  12/12/2008    2:45:00 PM

Matrix:  AqueousNTS Sample:  330481

Analyte Analysis DatResult Units RL

Description:  Field Blank (W)

AnalystMethod

Page 7 of 13

NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
Chloroform µg/L 12/18/20081<1 MESEPA 8260B1
Chloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Cis-1,2-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Cis-1,3-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
Dibromochloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Dibromomethane µg/L 12/18/20081<1 MESEPA 8260B1
Dichlorodifluoromethane µg/L 12/18/20082<2 MESEPA 8260B1
Dichlorofluoromethane µg/L 12/18/20081<1 MESEPA 8260B1
Ethyl Benzene µg/L 12/18/20081<1 MESEPA 8260B1
Ethyl Ether µg/L 12/18/20082<2 MESEPA 8260B1
Hexachlorobutadiene µg/L 12/18/20082<2 MESEPA 8260B1
Isopropylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Methyl Ethyl Ketone µg/L 12/18/200810<10 MESEPA 8260B1
Methyl Isobutyl Ketone µg/L 12/18/200810<10 MESEPA 8260B1
Methyl Tert-butyl Ether µg/L 12/18/20081<1 MESEPA 8260B1
Methylene Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Naphthalene µg/L 12/18/20082<2 MESEPA 8260B1
n-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
n-Propylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
p-Isopropyltoluene µg/L 12/18/20081<1 MESEPA 8260B1
sec-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Styrene µg/L 12/18/20081<1 MESEPA 8260B1
tert-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Tetrachloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Tetrahydrofuran µg/L 12/18/20085<5 MESEPA 8260B1
Toluene µg/L 12/18/20081<1 MESEPA 8260B1
Trans-1,2-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Trans-1,3-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
Trichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Trichlorofluoromethane µg/L 12/18/20082<2 MESEPA 8260B1
Vinyl Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Xylene, M&P µg/L 12/18/20082<2 MESEPA 8260B1
Xylene, O µg/L 12/18/20081<1 MESEPA 8260B1
Surrogate 1,2-Dichloroethane-d4 % 12/18/20081100 MESEPA 8260B1
Surrogate Bromofluorobenzene % 12/18/20081104 MESEPA 8260B1
Surrogate Toluene-d8 % 12/18/2008194.8 MESEPA 8260B1



Sample Type:  Grab
Sample Date:  12/12/2008    

Matrix:  AqueousNTS Sample:  330482

Analyte Analysis DatResult Units RL

Description:  Trip Blank (W)

AnalystMethod
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NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
GRO mg/L 12/18/20080.1<0.1 CSDWI(95) GRO1
1,1,1,2-Tetrachloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,1-Trichloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,2,2-Tetrachloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,2-Trichloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1,2-Trichlorotrifluoroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1-Dichloroethane µg/L 12/18/20081<1 MESEPA 8260B1
1,1-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
1,1-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
1,2,3-Trichlorobenzene µg/L 12/18/20082<2 MESEPA 8260B1
1,2,3-Trichloropropane µg/L 12/18/20082<2 MESEPA 8260B1
1,2,4-Trichlorobenzene µg/L 12/18/20082<2 MESEPA 8260B1
1,2,4-Trimethylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,2-Dibromo-3-chloropropane µg/L 12/18/20082<2 MESEPA 8260B1
1,2-Dibromoethane µg/L 12/18/20081<1 MESEPA 8260B1
1,2-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,2-Dichloroethane µg/L 12/18/20082<2 MESEPA 8260B1
1,2-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
1,3,5-Trimethylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,3-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
1,3-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
1,4-Dichlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
2,2-Dichloropropane µg/L 12/18/20081<1 MESEPA 8260B1
2-Chlorotoluene µg/L 12/18/20081<1 MESEPA 8260B1
4-Chlorotoluene µg/L 12/18/20081<1 MESEPA 8260B1
Acetone µg/L 12/18/200820<20 MESEPA 8260B1
Allyl Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Benzene µg/L 12/18/20081<1 MESEPA 8260B1
Bromobenzene µg/L 12/18/20081<1 MESEPA 8260B1
Bromochloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Bromodichloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Bromoform µg/L 12/18/20081<1 MESEPA 8260B1
Bromomethane µg/L 12/18/20082<2 MESEPA 8260B1
Carbon Tetrachloride µg/L 12/18/20081<1 MESEPA 8260B1
Chlorobenzene µg/L 12/18/20081<1 MESEPA 8260B1
Chloroethane µg/L 12/18/20081<1 MESEPA 8260B1
Chloroform µg/L 12/18/20081<1 MESEPA 8260B1



Sample Type:  Grab
Sample Date:  12/12/2008    

Matrix:  AqueousNTS Sample:  330482

Analyte Analysis DatResult Units RL

Description:  Trip Blank (W)

AnalystMethod
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NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
Chloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Cis-1,2-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Cis-1,3-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
Dibromochloromethane µg/L 12/18/20081<1 MESEPA 8260B1
Dibromomethane µg/L 12/18/20081<1 MESEPA 8260B1
Dichlorodifluoromethane µg/L 12/18/20082<2 MESEPA 8260B1
Dichlorofluoromethane µg/L 12/18/20081<1 MESEPA 8260B1
Ethyl Benzene µg/L 12/18/20081<1 MESEPA 8260B1
Ethyl Ether µg/L 12/18/20082<2 MESEPA 8260B1
Hexachlorobutadiene µg/L 12/18/20082<2 MESEPA 8260B1
Isopropylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Methyl Ethyl Ketone µg/L 12/18/200810<10 MESEPA 8260B1
Methyl Isobutyl Ketone µg/L 12/18/200810<10 MESEPA 8260B1
Methyl Tert-butyl Ether µg/L 12/18/20081<1 MESEPA 8260B1
Methylene Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Naphthalene µg/L 12/18/20082<2 MESEPA 8260B1
n-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
n-Propylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
p-Isopropyltoluene µg/L 12/18/20081<1 MESEPA 8260B1
sec-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Styrene µg/L 12/18/20081<1 MESEPA 8260B1
tert-Butylbenzene µg/L 12/18/20081<1 MESEPA 8260B1
Tetrachloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Tetrahydrofuran µg/L 12/18/20085<5 MESEPA 8260B1
Toluene µg/L 12/18/20081<1 MESEPA 8260B1
Trans-1,2-Dichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Trans-1,3-Dichloropropene µg/L 12/18/20081<1 MESEPA 8260B1
Trichloroethylene µg/L 12/18/20081<1 MESEPA 8260B1
Trichlorofluoromethane µg/L 12/18/20082<2 MESEPA 8260B1
Vinyl Chloride µg/L 12/18/20081<1 MESEPA 8260B1
Xylene, M&P µg/L 12/18/20082<2 MESEPA 8260B1
Xylene, O µg/L 12/18/20081<1 MESEPA 8260B1
Surrogate 1,2-Dichloroethane-d4 % 12/18/20081101 MESEPA 8260B1
Surrogate Bromofluorobenzene % 12/18/20081104 MESEPA 8260B1
Surrogate Toluene-d8 % 12/18/2008195.1 MESEPA 8260B1



Sample Type:  Grab
Sample Date:  12/12/2008    12:45:00 PM

Matrix:  Non-AqueousNTS Sample:  330483

Analyte Analysis DatResult Units RL

Description:  B-9 (7)

AnalystMethod
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NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
DRO mg/Kg 12/18/200810<10 CSDWI(95) DRO1
Benzene µg/Kg 12/18/2008120<120 CSDEPA 80211
Ethyl Benzene µg/Kg 12/18/200882<82 CSDEPA 80211
GRO mg/Kg 12/18/20085.8<5.8 CSDWI(95) GRO1
Toluene µg/Kg 12/18/2008120<120 CSDEPA 80211
Xylene, Total µg/Kg 12/18/2008230<230 CSDEPA 80211
Solids, Total (TS) % 12/18/2008185.2 CSDSM 2540G, Mod1



Sample Type:  Grab
Sample Date:  12/12/2008    1:30:00 PM

Matrix:  Non-AqueousNTS Sample:  330484

Analyte Analysis DatResult Units RL

Description:  B-9 (15)

AnalystMethod
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NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
DRO mg/Kg 12/18/200810<10 CSDWI(95) DRO1
Benzene µg/Kg 12/18/2008110<110 CSDEPA 80211
Ethyl Benzene µg/Kg 12/18/200877<77 CSDEPA 80211
GRO mg/Kg 12/18/20085.5<5.5 CSDWI(95) GRO1
Toluene µg/Kg 12/18/2008110<110 CSDEPA 80211
Xylene, Total µg/Kg 12/18/2008220<220 CSDEPA 80211
Solids, Total (TS) % 12/18/2008190.5 CSDSM 2540G, Mod1



Sample Type:  Grab
Sample Date:  12/12/2008    2:30:00 PM

Matrix:  Non-AqueousNTS Sample:  330485

Analyte Analysis DatResult Units RL

Description:  B-9 (35)

AnalystMethod
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NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
DRO mg/Kg 12/18/200810<10 CSDWI(95) DRO1
Benzene µg/Kg 12/18/2008110<110 CSDEPA 80211
Ethyl Benzene µg/Kg 12/18/200880<80 CSDEPA 80211
GRO mg/Kg 12/18/20085.7<5.7 CSDWI(95) GRO1
Toluene µg/Kg 12/18/2008110<110 CSDEPA 80211
Xylene, Total µg/Kg 12/18/2008230<230 CSDEPA 80211
Solids, Total (TS) % 12/18/2008189.1 CSDSM 2540G, Mod1



Sample Type:  Grab
Sample Date:  12/12/2008    

Matrix:  Non-AqueousNTS Sample:  330486

Analyte Analysis DatResult Units RL

Description:  MeOH Trip Blank

AnalystMethod
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NTS COC:  92138

Project:  4930 - 200805033/Alex Exhaust
Client:  0605 e-mail - STS Consultants

Sampled By:  Client
Report Date:  12/22/2008

Notes: 

DIL
Benzene µg/Kg 12/18/2008100<100 CSDEPA 80211
Ethyl Benzene µg/Kg 12/18/200870<70 CSDEPA 80211
GRO mg/Kg 12/18/20085<5 CSDWI(95) GRO1
Toluene µg/Kg 12/18/2008100<100 CSDEPA 80211
Xylene, Total µg/Kg 12/18/2008200<200 CSDEPA 80211



























































































February 22, 2007

LIMS USE: FR - TIM GRAPE

LIMS OBJECT ID: 1046203

1046203
Project:
Pace Project No.:

RE:

Mr. Tim Grape
STS Consultants,Ltd.
10900 73rd Ave. N.
Suite 150
Maple Grove, MN 55369

200606839   ALEX EXHAUST

Dear Mr. Grape:
Enclosed are the analytical results for sample(s) received by the laboratory on February 09, 2007.
Results reported herein conform to the most current NELAC standards, where applicable, unless
otherwise narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Seth Jacobson

seth.jacobson@pacelabs.com
Project Manager

Illinois Certification #: 200011
Iowa Certification #: 368
Minnesota Certification #: 027-053-137
Wisconsin Certification #: 999407970

Enclosures

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200

Minneapolis, MN  55414

Phone: (612)607-1700

Fax: (612)607-6444

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 1 of 33



PROJECT NARRATIVE

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Method:

Client: STS Consultants, Ltd.

TO-15

Date: February 22, 2007

Description: TO15 MSV AIR

General Information:
5 samples were analyzed for TO-15.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

QC Batch: AIR/5173

IC: The initial calibration for this compound was outside of method control limits. The result is estimated.
• BLANK  (Lab ID: 309344)

• 1,2,4-Trichlorobenzene
• DUP  (Lab ID: 310336)

• 1,2,4-Trichlorobenzene
• FB  (Lab ID: 1046203005)

• 1,2,4-Trichlorobenzene
• LCS  (Lab ID: 309345)

• 1,2,4-Trichlorobenzene

SS: This analyte did not meet the secondary source verification criteria for the initial calibration. The reported result should be
considered an estimated value.

• DUP  (Lab ID: 310336)
• Acetone

• FB  (Lab ID: 1046203005)
• Acetone

• LCS  (Lab ID: 309345)
• Acetone
• Tetrahydrofuran

QC Batch: AIR/5188

IC: The initial calibration for this compound was outside of method control limits. The result is estimated.
• BLANK  (Lab ID: 310368)

• 1,2,4-Trichlorobenzene
• DUP  (Lab ID: 310337)

• 1,2,4-Trichlorobenzene
• LCS  (Lab ID: 310369)

• 1,2,4-Trichlorobenzene
• VP-3  (Lab ID: 1046203003)

• 1,2,4-Trichlorobenzene

SS: This analyte did not meet the secondary source verification criteria for the initial calibration. The reported result should be
considered an estimated value.

• LCS  (Lab ID: 310369)
• Acetone

• VP-3  (Lab ID: 1046203003)
• Acetone

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200

Minneapolis, MN  55414

Phone: (612)607-1700

Fax: (612)607-6444

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 2 of 33



PROJECT NARRATIVE

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Method:

Client: STS Consultants, Ltd.

TO-15

Date: February 22, 2007

Description: TO15 MSV AIR

QC Batch: AIR/5198

IC: The initial calibration for this compound was outside of method control limits. The result is estimated.
• BLANK  (Lab ID: 310879)

• 1,2,4-Trichlorobenzene
• DUP  (Lab ID: 310881)

• 1,2,4-Trichlorobenzene
• DUP  (Lab ID: 310882)

• 1,2,4-Trichlorobenzene
• LCS  (Lab ID: 310880)

• 1,2,4-Trichlorobenzene
• VP-1  (Lab ID: 1046203001)

• 1,2,4-Trichlorobenzene
• VP-2  (Lab ID: 1046203002)

• 1,2,4-Trichlorobenzene
• VP-4  (Lab ID: 1046203004)

• 1,2,4-Trichlorobenzene

SS: This analyte did not meet the secondary source verification criteria for the initial calibration. The reported result should be
considered an estimated value.

• LCS  (Lab ID: 310880)
• Acetone

• VP-4  (Lab ID: 1046203004)
• Acetone

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

QC Batch: AIR/5173

CC: The continuing calibration for this compound is outside of method control limits.  The result is estimated.
• LCS  (Lab ID: 309345)

• 1,2,4-Trimethylbenzene
• Naphthalene

QC Batch: AIR/5188

CC: The continuing calibration for this compound is outside of method control limits.  The result is estimated.
• LCS  (Lab ID: 310369)

• 1,2,4-Trimethylbenzene
• Hexachloro-1,3-butadiene
• Naphthalene

• VP-3  (Lab ID: 1046203003)
• Naphthalene

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200

Minneapolis, MN  55414

Phone: (612)607-1700

Fax: (612)607-6444

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Method:

Client: STS Consultants, Ltd.

TO-15

Date: February 22, 2007

Description: TO15 MSV AIR

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

QC Batch: AIR/5173

L1: Analyte recovery in the laboratory control sample (LCS) was above QC limits.  Results for this analyte in associated samples
may be biased high.

• LCS  (Lab ID: 309345)
• Ethyl acetate

L3: Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits in
associated samples.  Results unaffected by high bias.

• LCS  (Lab ID: 309345)
• Hexachloro-1,3-butadiene

QC Batch: AIR/5188

L3: Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits in
associated samples.  Results unaffected by high bias.

• LCS  (Lab ID: 310369)
• 1,2,4-Trichlorobenzene
• Ethyl acetate
• Hexachloro-1,3-butadiene

QC Batch: AIR/5198

L2: Analyte recovery in the laboratory control sample (LCS) was below QC limits.  Results for this analyte in associated samples
may be biased low.

• LCS  (Lab ID: 310880)
• Hexachloro-1,3-butadiene

L3: Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits in
associated samples.  Results unaffected by high bias.

• LCS  (Lab ID: 310880)
• Naphthalene

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

QC Batch: AIR/5188

D6: The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.
• DUP  (Lab ID: 310337)

• Acetone

Additional Comments:

Sample Comments:

K1: The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).
• VP-1  (Lab ID: 1046203001)
• VP-2  (Lab ID: 1046203002)

K3: The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).
• VP-3  (Lab ID: 1046203003)

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200

Minneapolis, MN  55414

Phone: (612)607-1700

Fax: (612)607-6444

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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PROJECT NARRATIVE

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Method:

Client: STS Consultants, Ltd.

TO-15

Date: February 22, 2007

Description: TO15 MSV AIR

Sample Comments:

K1: The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).
• VP-4  (Lab ID: 1046203004)

K3: The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).
• FB  (Lab ID: 1046203005)

Analyte Comments:

QC Batch: AIR/5188

E: Analyte concentration exceeded the calibration range. The reported result is estimated.
• DUP  (Lab ID: 310337)

• Acetone

E: Analyte concentration exceeded the calibration range. The reported result is estimated.
• DUP  (Lab ID: 310337)

• Propylene

QC Batch: AIR/5198

E: Analyte concentration exceeded the calibration range. The reported result is estimated.
• VP-1  (Lab ID: 1046203001)

• Cyclohexane

E: Analyte concentration exceeded the calibration range. The reported result is estimated.
• VP-1  (Lab ID: 1046203001)

• n-Hexane

E: Analyte concentration exceeded the calibration range. The reported result is estimated.
• VP-2  (Lab ID: 1046203002)

• Cyclohexane

E: Analyte concentration exceeded the calibration range. The reported result is estimated.
• VP-2  (Lab ID: 1046203002)

• n-Hexane

E: Analyte concentration exceeded the calibration range. The reported result is estimated.
• VP-4  (Lab ID: 1046203004)

• Propylene

E: Analyte concentration exceeded the calibration range. The reported result is estimated.
• DUP  (Lab ID: 310881)

• Propylene

This data package has been reviewed for quality and completeness and is approved for release.

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200

Minneapolis, MN  55414

Phone: (612)607-1700

Fax: (612)607-6444

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE SUMMARY

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Lab ID Sample ID Matrix Date Collected Date Received

1046203001 VP-1 Air 02/08/07 14:45 02/09/07 13:00

1046203002 VP-2 Air 02/08/07 14:20 02/09/07 13:00

1046203003 VP-3 Air 02/08/07 15:00 02/09/07 13:00

1046203004 VP-4 Air 02/08/07 15:30 02/09/07 13:00

1046203005 FB Air 02/08/07 15:45 02/09/07 13:00

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200

Minneapolis, MN  55414

Phone: (612)607-1700

Fax: (612)607-6444

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Lab ID Sample ID Method
Analytes
Reported

1046203001 VP-1 TO-15 58

1046203002 VP-2 TO-15 58

1046203003 VP-3 TO-15 58

1046203004 VP-4 TO-15 58

1046203005 FB TO-15 58

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200
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ANALYTICAL RESULTS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Sample: VP-1 Lab ID: 1046203001 Collected: 02/08/07 14:45 Received: 02/09/07 13:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Acetone ND ug/m3 312 650 02/14/07 03:23 67-64-1
Benzene 15700 ug/m3 422 650 02/14/07 03:23 71-43-2
Bromodichloromethane ND ug/m3 910 650 02/14/07 03:23 75-27-4
Bromoform ND ug/m3 1360 650 02/14/07 03:23 75-25-2
Bromomethane ND ug/m3 514 650 02/14/07 03:23 74-83-9
1,3-Butadiene ND ug/m3 292 650 02/14/07 03:23 106-99-0
2-Butanone (MEK) ND ug/m3 390 650 02/14/07 03:23 78-93-3
Carbon disulfide ND ug/m3 410 650 02/14/07 03:23 75-15-0
Carbon tetrachloride ND ug/m3 845 650 02/14/07 03:23 56-23-5
Chlorobenzene ND ug/m3 611 650 02/14/07 03:23 108-90-7
Chloroethane ND ug/m3 351 650 02/14/07 03:23 75-00-3
Chloroform ND ug/m3 644 650 02/14/07 03:23 67-66-3
Chloromethane ND ug/m3 273 650 02/14/07 03:23 74-87-3
Cyclohexane 1080000 ug/m3 4420 6500 02/14/07 03:58 110-82-7 E
Dibromochloromethane ND ug/m3 1100 650 02/14/07 03:23 124-48-1
1,2-Dibromoethane (EDB) ND ug/m3 1040 650 02/14/07 03:23 106-93-4
1,2-Dichlorobenzene ND ug/m3 780 650 02/14/07 03:23 95-50-1
1,3-Dichlorobenzene ND ug/m3 780 650 02/14/07 03:23 541-73-1
1,4-Dichlorobenzene ND ug/m3 780 650 02/14/07 03:23 106-46-7
Dichlorodifluoromethane ND ug/m3 650 650 02/14/07 03:23 75-71-8
1,1-Dichloroethane ND ug/m3 533 650 02/14/07 03:23 75-34-3
1,2-Dichloroethane ND ug/m3 533 650 02/14/07 03:23 107-06-2
1,1-Dichloroethene ND ug/m3 526 650 02/14/07 03:23 75-35-4
cis-1,2-Dichloroethene ND ug/m3 526 650 02/14/07 03:23 156-59-2
trans-1,2-Dichloroethene ND ug/m3 526 650 02/14/07 03:23 156-60-5
1,2-Dichloropropane ND ug/m3 611 650 02/14/07 03:23 78-87-5
cis-1,3-Dichloropropene ND ug/m3 598 650 02/14/07 03:23 10061-01-5
trans-1,3-Dichloropropene ND ug/m3 598 650 02/14/07 03:23 10061-02-6
Dichlorotetrafluoroethane ND ug/m3 910 650 02/14/07 03:23 76-14-2
Ethyl acetate ND ug/m3 474 650 02/14/07 03:23 141-78-6
Ethylbenzene 18400 ug/m3 572 650 02/14/07 03:23 100-41-4
4-Ethyltoluene 4050 ug/m3 1620 650 02/14/07 03:23 622-96-8
n-Heptane 288000 ug/m3 5400 6500 02/14/07 03:58 142-82-5
Hexachloro-1,3-butadiene ND ug/m3 1430 650 02/14/07 03:23 87-68-3 L2
n-Hexane 540000 ug/m3 4680 6500 02/14/07 03:58 110-54-3 E
2-Hexanone ND ug/m3 540 650 02/14/07 03:23 591-78-6
Methylene Chloride ND ug/m3 462 650 02/14/07 03:23 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/m3 540 650 02/14/07 03:23 108-10-1
Methyl-tert-butyl ether ND ug/m3 474 650 02/14/07 03:23 1634-04-4
Naphthalene ND ug/m3 1760 650 02/14/07 03:23 91-20-3
Propylene ND ug/m3 228 650 02/14/07 03:23 115-07-1
Styrene ND ug/m3 566 650 02/14/07 03:23 100-42-5
1,1,2,2-Tetrachloroethane ND ug/m3 910 650 02/14/07 03:23 79-34-5
Tetrachloroethene ND ug/m3 910 650 02/14/07 03:23 127-18-4
Tetrahydrofuran ND ug/m3 390 650 02/14/07 03:23 109-99-9
Toluene 4100 ug/m3 500 650 02/14/07 03:23 108-88-3
1,2,4-Trichlorobenzene ND ug/m3 644 650 02/14/07 03:23 120-82-1 IC

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200

Minneapolis, MN  55414

Phone: (612)607-1700

Fax: (612)607-6444

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 02/22/2007 03:18 PM Page 8 of 33



ANALYTICAL RESULTS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Sample: VP-1 Lab ID: 1046203001 Collected: 02/08/07 14:45 Received: 02/09/07 13:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

1,1,1-Trichloroethane ND ug/m3 715 650 02/14/07 03:23 71-55-6
1,1,2-Trichloroethane ND ug/m3 715 650 02/14/07 03:23 79-00-5
Trichloroethene ND ug/m3 715 650 02/14/07 03:23 79-01-6
Trichlorofluoromethane ND ug/m3 715 650 02/14/07 03:23 75-69-4
1,1,2-Trichlorotrifluoroethane ND ug/m3 1040 650 02/14/07 03:23 76-13-1
1,2,4-Trimethylbenzene 5930 ug/m3 1620 650 02/14/07 03:23 95-63-6
1,3,5-Trimethylbenzene 2370 ug/m3 1620 650 02/14/07 03:23 108-67-8
Vinyl acetate ND ug/m3 462 650 02/14/07 03:23 108-05-4
Vinyl chloride ND ug/m3 338 650 02/14/07 03:23 75-01-4
m&p-Xylene 31200 ug/m3 1140 650 02/14/07 03:23 1330-20-7
o-Xylene 5180 ug/m3 572 650 02/14/07 03:23 95-47-6
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ANALYTICAL RESULTS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Sample: VP-2 Lab ID: 1046203002 Collected: 02/08/07 14:20 Received: 02/09/07 13:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Acetone ND ug/m3 300 625 02/14/07 02:10 67-64-1
Benzene 33500 ug/m3 406 625 02/14/07 02:10 71-43-2
Bromodichloromethane ND ug/m3 875 625 02/14/07 02:10 75-27-4
Bromoform ND ug/m3 1310 625 02/14/07 02:10 75-25-2
Bromomethane ND ug/m3 494 625 02/14/07 02:10 74-83-9
1,3-Butadiene ND ug/m3 281 625 02/14/07 02:10 106-99-0
2-Butanone (MEK) ND ug/m3 375 625 02/14/07 02:10 78-93-3
Carbon disulfide ND ug/m3 394 625 02/14/07 02:10 75-15-0
Carbon tetrachloride ND ug/m3 812 625 02/14/07 02:10 56-23-5
Chlorobenzene ND ug/m3 588 625 02/14/07 02:10 108-90-7
Chloroethane ND ug/m3 338 625 02/14/07 02:10 75-00-3
Chloroform ND ug/m3 619 625 02/14/07 02:10 67-66-3
Chloromethane ND ug/m3 262 625 02/14/07 02:10 74-87-3
Cyclohexane 918000 ug/m3 4250 6250 02/14/07 02:47 110-82-7 E
Dibromochloromethane ND ug/m3 1060 625 02/14/07 02:10 124-48-1
1,2-Dibromoethane (EDB) ND ug/m3 1000 625 02/14/07 02:10 106-93-4
1,2-Dichlorobenzene ND ug/m3 750 625 02/14/07 02:10 95-50-1
1,3-Dichlorobenzene ND ug/m3 750 625 02/14/07 02:10 541-73-1
1,4-Dichlorobenzene ND ug/m3 750 625 02/14/07 02:10 106-46-7
Dichlorodifluoromethane ND ug/m3 625 625 02/14/07 02:10 75-71-8
1,1-Dichloroethane ND ug/m3 512 625 02/14/07 02:10 75-34-3
1,2-Dichloroethane ND ug/m3 512 625 02/14/07 02:10 107-06-2
1,1-Dichloroethene ND ug/m3 506 625 02/14/07 02:10 75-35-4
cis-1,2-Dichloroethene ND ug/m3 506 625 02/14/07 02:10 156-59-2
trans-1,2-Dichloroethene ND ug/m3 506 625 02/14/07 02:10 156-60-5
1,2-Dichloropropane ND ug/m3 588 625 02/14/07 02:10 78-87-5
cis-1,3-Dichloropropene ND ug/m3 575 625 02/14/07 02:10 10061-01-5
trans-1,3-Dichloropropene ND ug/m3 575 625 02/14/07 02:10 10061-02-6
Dichlorotetrafluoroethane ND ug/m3 875 625 02/14/07 02:10 76-14-2
Ethyl acetate ND ug/m3 456 625 02/14/07 02:10 141-78-6
Ethylbenzene 18000 ug/m3 550 625 02/14/07 02:10 100-41-4
4-Ethyltoluene 5100 ug/m3 1560 625 02/14/07 02:10 622-96-8
n-Heptane ND ug/m3 519 625 02/14/07 02:10 142-82-5
Hexachloro-1,3-butadiene ND ug/m3 1380 625 02/14/07 02:10 87-68-3 L2
n-Hexane 829000 ug/m3 4500 6250 02/14/07 02:47 110-54-3 E
2-Hexanone ND ug/m3 519 625 02/14/07 02:10 591-78-6
Methylene Chloride ND ug/m3 444 625 02/14/07 02:10 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/m3 519 625 02/14/07 02:10 108-10-1
Methyl-tert-butyl ether ND ug/m3 456 625 02/14/07 02:10 1634-04-4
Naphthalene ND ug/m3 1690 625 02/14/07 02:10 91-20-3
Propylene ND ug/m3 219 625 02/14/07 02:10 115-07-1
Styrene ND ug/m3 544 625 02/14/07 02:10 100-42-5
1,1,2,2-Tetrachloroethane ND ug/m3 875 625 02/14/07 02:10 79-34-5
Tetrachloroethene ND ug/m3 875 625 02/14/07 02:10 127-18-4
Tetrahydrofuran ND ug/m3 375 625 02/14/07 02:10 109-99-9
Toluene 3740 ug/m3 481 625 02/14/07 02:10 108-88-3
1,2,4-Trichlorobenzene ND ug/m3 619 625 02/14/07 02:10 120-82-1 IC
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ANALYTICAL RESULTS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Sample: VP-2 Lab ID: 1046203002 Collected: 02/08/07 14:20 Received: 02/09/07 13:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

1,1,1-Trichloroethane ND ug/m3 688 625 02/14/07 02:10 71-55-6
1,1,2-Trichloroethane ND ug/m3 688 625 02/14/07 02:10 79-00-5
Trichloroethene ND ug/m3 688 625 02/14/07 02:10 79-01-6
Trichlorofluoromethane ND ug/m3 688 625 02/14/07 02:10 75-69-4
1,1,2-Trichlorotrifluoroethane ND ug/m3 1000 625 02/14/07 02:10 76-13-1
1,2,4-Trimethylbenzene 6970 ug/m3 1560 625 02/14/07 02:10 95-63-6
1,3,5-Trimethylbenzene 4190 ug/m3 1560 625 02/14/07 02:10 108-67-8
Vinyl acetate ND ug/m3 444 625 02/14/07 02:10 108-05-4
Vinyl chloride ND ug/m3 325 625 02/14/07 02:10 75-01-4
m&p-Xylene 28600 ug/m3 1100 625 02/14/07 02:10 1330-20-7
o-Xylene 2760 ug/m3 550 625 02/14/07 02:10 95-47-6
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1700 Elm Street, Suite 200

Minneapolis, MN  55414
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ANALYTICAL RESULTS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Sample: VP-3 Lab ID: 1046203003 Collected: 02/08/07 15:00 Received: 02/09/07 13:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Acetone 48.6 ug/m3 3.6 7.55 02/13/07 17:19 67-64-1 SS
Benzene 29.1 ug/m3 0.98 1.51 02/12/07 19:02 71-43-2
Bromodichloromethane ND ug/m3 2.1 1.51 02/12/07 19:02 75-27-4
Bromoform ND ug/m3 3.2 1.51 02/12/07 19:02 75-25-2
Bromomethane ND ug/m3 1.2 1.51 02/12/07 19:02 74-83-9
1,3-Butadiene ND ug/m3 0.68 1.51 02/12/07 19:02 106-99-0
2-Butanone (MEK) 11.0 ug/m3 0.91 1.51 02/12/07 19:02 78-93-3
Carbon disulfide 3.7 ug/m3 0.95 1.51 02/12/07 19:02 75-15-0
Carbon tetrachloride ND ug/m3 2.0 1.51 02/12/07 19:02 56-23-5
Chlorobenzene ND ug/m3 1.4 1.51 02/12/07 19:02 108-90-7
Chloroethane ND ug/m3 0.82 1.51 02/12/07 19:02 75-00-3
Chloroform ND ug/m3 1.5 1.51 02/12/07 19:02 67-66-3
Chloromethane ND ug/m3 0.63 1.51 02/12/07 19:02 74-87-3
Cyclohexane 98.5 ug/m3 1.0 1.51 02/12/07 19:02 110-82-7
Dibromochloromethane ND ug/m3 2.6 1.51 02/12/07 19:02 124-48-1
1,2-Dibromoethane (EDB) ND ug/m3 2.4 1.51 02/12/07 19:02 106-93-4
1,2-Dichlorobenzene ND ug/m3 1.8 1.51 02/12/07 19:02 95-50-1
1,3-Dichlorobenzene ND ug/m3 1.8 1.51 02/12/07 19:02 541-73-1
1,4-Dichlorobenzene ND ug/m3 1.8 1.51 02/12/07 19:02 106-46-7
Dichlorodifluoromethane 29.7 ug/m3 1.5 1.51 02/12/07 19:02 75-71-8
1,1-Dichloroethane ND ug/m3 1.2 1.51 02/12/07 19:02 75-34-3
1,2-Dichloroethane ND ug/m3 1.2 1.51 02/12/07 19:02 107-06-2
1,1-Dichloroethene ND ug/m3 1.2 1.51 02/12/07 19:02 75-35-4
cis-1,2-Dichloroethene ND ug/m3 1.2 1.51 02/12/07 19:02 156-59-2
trans-1,2-Dichloroethene ND ug/m3 1.2 1.51 02/12/07 19:02 156-60-5
1,2-Dichloropropane ND ug/m3 1.4 1.51 02/12/07 19:02 78-87-5
cis-1,3-Dichloropropene ND ug/m3 1.4 1.51 02/12/07 19:02 10061-01-5
trans-1,3-Dichloropropene ND ug/m3 1.4 1.51 02/12/07 19:02 10061-02-6
Dichlorotetrafluoroethane ND ug/m3 2.1 1.51 02/12/07 19:02 76-14-2
Ethyl acetate ND ug/m3 1.1 1.51 02/12/07 19:02 141-78-6
Ethylbenzene 15.0 ug/m3 1.3 1.51 02/12/07 19:02 100-41-4
4-Ethyltoluene 11.0 ug/m3 3.8 1.51 02/12/07 19:02 622-96-8
n-Heptane 36.2 ug/m3 1.3 1.51 02/12/07 19:02 142-82-5
Hexachloro-1,3-butadiene ND ug/m3 3.3 1.51 02/12/07 19:02 87-68-3
n-Hexane 42.1 ug/m3 1.1 1.51 02/12/07 19:02 110-54-3
2-Hexanone ND ug/m3 1.3 1.51 02/12/07 19:02 591-78-6
Methylene Chloride 2.1 ug/m3 1.1 1.51 02/12/07 19:02 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/m3 1.3 1.51 02/12/07 19:02 108-10-1
Methyl-tert-butyl ether ND ug/m3 1.1 1.51 02/12/07 19:02 1634-04-4
Naphthalene 4.3 ug/m3 4.1 1.51 02/12/07 19:02 91-20-3 CC
Propylene 167 ug/m3 2.6 7.55 02/13/07 17:19 115-07-1
Styrene 2.9 ug/m3 1.3 1.51 02/12/07 19:02 100-42-5
1,1,2,2-Tetrachloroethane ND ug/m3 2.1 1.51 02/12/07 19:02 79-34-5
Tetrachloroethene 3.2 ug/m3 2.1 1.51 02/12/07 19:02 127-18-4
Tetrahydrofuran ND ug/m3 0.91 1.51 02/12/07 19:02 109-99-9
Toluene 39.1 ug/m3 1.2 1.51 02/12/07 19:02 108-88-3
1,2,4-Trichlorobenzene ND ug/m3 1.5 1.51 02/12/07 19:02 120-82-1 IC
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ANALYTICAL RESULTS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Sample: VP-3 Lab ID: 1046203003 Collected: 02/08/07 15:00 Received: 02/09/07 13:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

1,1,1-Trichloroethane ND ug/m3 1.7 1.51 02/12/07 19:02 71-55-6
1,1,2-Trichloroethane ND ug/m3 1.7 1.51 02/12/07 19:02 79-00-5
Trichloroethene ND ug/m3 1.7 1.51 02/12/07 19:02 79-01-6
Trichlorofluoromethane ND ug/m3 1.7 1.51 02/12/07 19:02 75-69-4
1,1,2-Trichlorotrifluoroethane ND ug/m3 2.4 1.51 02/12/07 19:02 76-13-1
1,2,4-Trimethylbenzene 31.3 ug/m3 3.8 1.51 02/12/07 19:02 95-63-6
1,3,5-Trimethylbenzene 8.9 ug/m3 3.8 1.51 02/12/07 19:02 108-67-8
Vinyl acetate ND ug/m3 1.1 1.51 02/12/07 19:02 108-05-4
Vinyl chloride ND ug/m3 0.79 1.51 02/12/07 19:02 75-01-4
m&p-Xylene 36.9 ug/m3 2.7 1.51 02/12/07 19:02 1330-20-7
o-Xylene 11.7 ug/m3 1.3 1.51 02/12/07 19:02 95-47-6

Pace Analytical Services, Inc.

1700 Elm Street, Suite 200

Minneapolis, MN  55414

Phone: (612)607-1700

Fax: (612)607-6444

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Sample: VP-4 Lab ID: 1046203004 Collected: 02/08/07 15:30 Received: 02/09/07 13:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Acetone 48.4 ug/m3 3.1 6.5 02/13/07 17:49 67-64-1 SS
Benzene 21.9 ug/m3 4.2 6.5 02/13/07 17:49 71-43-2
Bromodichloromethane ND ug/m3 9.1 6.5 02/13/07 17:49 75-27-4
Bromoform ND ug/m3 13.6 6.5 02/13/07 17:49 75-25-2
Bromomethane ND ug/m3 5.1 6.5 02/13/07 17:49 74-83-9
1,3-Butadiene ND ug/m3 2.9 6.5 02/13/07 17:49 106-99-0
2-Butanone (MEK) ND ug/m3 3.9 6.5 02/13/07 17:49 78-93-3
Carbon disulfide 6.8 ug/m3 4.1 6.5 02/13/07 17:49 75-15-0
Carbon tetrachloride ND ug/m3 8.4 6.5 02/13/07 17:49 56-23-5
Chlorobenzene ND ug/m3 6.1 6.5 02/13/07 17:49 108-90-7
Chloroethane ND ug/m3 3.5 6.5 02/13/07 17:49 75-00-3
Chloroform ND ug/m3 6.4 6.5 02/13/07 17:49 67-66-3
Chloromethane ND ug/m3 2.7 6.5 02/13/07 17:49 74-87-3
Cyclohexane 27.0 ug/m3 4.4 6.5 02/13/07 17:49 110-82-7
Dibromochloromethane ND ug/m3 11.0 6.5 02/13/07 17:49 124-48-1
1,2-Dibromoethane (EDB) ND ug/m3 10.4 6.5 02/13/07 17:49 106-93-4
1,2-Dichlorobenzene ND ug/m3 7.8 6.5 02/13/07 17:49 95-50-1
1,3-Dichlorobenzene ND ug/m3 7.8 6.5 02/13/07 17:49 541-73-1
1,4-Dichlorobenzene ND ug/m3 7.8 6.5 02/13/07 17:49 106-46-7
Dichlorodifluoromethane ND ug/m3 6.5 6.5 02/13/07 17:49 75-71-8
1,1-Dichloroethane ND ug/m3 5.3 6.5 02/13/07 17:49 75-34-3
1,2-Dichloroethane ND ug/m3 5.3 6.5 02/13/07 17:49 107-06-2
1,1-Dichloroethene ND ug/m3 5.3 6.5 02/13/07 17:49 75-35-4
cis-1,2-Dichloroethene ND ug/m3 5.3 6.5 02/13/07 17:49 156-59-2
trans-1,2-Dichloroethene ND ug/m3 5.3 6.5 02/13/07 17:49 156-60-5
1,2-Dichloropropane ND ug/m3 6.1 6.5 02/13/07 17:49 78-87-5
cis-1,3-Dichloropropene ND ug/m3 6.0 6.5 02/13/07 17:49 10061-01-5
trans-1,3-Dichloropropene ND ug/m3 6.0 6.5 02/13/07 17:49 10061-02-6
Dichlorotetrafluoroethane ND ug/m3 9.1 6.5 02/13/07 17:49 76-14-2
Ethyl acetate ND ug/m3 4.7 6.5 02/13/07 17:49 141-78-6
Ethylbenzene 7.2 ug/m3 5.7 6.5 02/13/07 17:49 100-41-4
4-Ethyltoluene ND ug/m3 16.2 6.5 02/13/07 17:49 622-96-8
n-Heptane 21.1 ug/m3 5.4 6.5 02/13/07 17:49 142-82-5
Hexachloro-1,3-butadiene ND ug/m3 14.3 6.5 02/13/07 17:49 87-68-3 L2
n-Hexane 32.5 ug/m3 4.7 6.5 02/13/07 17:49 110-54-3
2-Hexanone ND ug/m3 5.4 6.5 02/13/07 17:49 591-78-6
Methylene Chloride ND ug/m3 4.6 6.5 02/13/07 17:49 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/m3 5.4 6.5 02/13/07 17:49 108-10-1
Methyl-tert-butyl ether ND ug/m3 4.7 6.5 02/13/07 17:49 1634-04-4
Naphthalene ND ug/m3 17.6 6.5 02/13/07 17:49 91-20-3
Propylene 267 ug/m3 2.3 6.5 02/13/07 17:49 115-07-1 E
Styrene ND ug/m3 5.7 6.5 02/13/07 17:49 100-42-5
1,1,2,2-Tetrachloroethane ND ug/m3 9.1 6.5 02/13/07 17:49 79-34-5
Tetrachloroethene ND ug/m3 9.1 6.5 02/13/07 17:49 127-18-4
Tetrahydrofuran ND ug/m3 3.9 6.5 02/13/07 17:49 109-99-9
Toluene 25.0 ug/m3 5.0 6.5 02/13/07 17:49 108-88-3
1,2,4-Trichlorobenzene ND ug/m3 6.4 6.5 02/13/07 17:49 120-82-1 IC
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ANALYTICAL RESULTS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Sample: VP-4 Lab ID: 1046203004 Collected: 02/08/07 15:30 Received: 02/09/07 13:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

1,1,1-Trichloroethane ND ug/m3 7.2 6.5 02/13/07 17:49 71-55-6
1,1,2-Trichloroethane ND ug/m3 7.2 6.5 02/13/07 17:49 79-00-5
Trichloroethene ND ug/m3 7.2 6.5 02/13/07 17:49 79-01-6
Trichlorofluoromethane ND ug/m3 7.2 6.5 02/13/07 17:49 75-69-4
1,1,2-Trichlorotrifluoroethane ND ug/m3 10.4 6.5 02/13/07 17:49 76-13-1
1,2,4-Trimethylbenzene ND ug/m3 16.2 6.5 02/13/07 17:49 95-63-6
1,3,5-Trimethylbenzene ND ug/m3 16.2 6.5 02/13/07 17:49 108-67-8
Vinyl acetate ND ug/m3 4.6 6.5 02/13/07 17:49 108-05-4
Vinyl chloride ND ug/m3 3.4 6.5 02/13/07 17:49 75-01-4
m&p-Xylene 14.1 ug/m3 11.4 6.5 02/13/07 17:49 1330-20-7
o-Xylene ND ug/m3 5.7 6.5 02/13/07 17:49 95-47-6
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ANALYTICAL RESULTS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Sample: FB Lab ID: 1046203005 Collected: 02/08/07 15:45 Received: 02/09/07 13:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Acetone 5.7 ug/m3 0.60 1.25 02/12/07 17:59 67-64-1 SS
Benzene ND ug/m3 0.81 1.25 02/12/07 17:59 71-43-2
Bromodichloromethane ND ug/m3 1.8 1.25 02/12/07 17:59 75-27-4
Bromoform ND ug/m3 2.6 1.25 02/12/07 17:59 75-25-2
Bromomethane ND ug/m3 0.99 1.25 02/12/07 17:59 74-83-9
1,3-Butadiene ND ug/m3 0.56 1.25 02/12/07 17:59 106-99-0
2-Butanone (MEK) 1.7 ug/m3 0.75 1.25 02/12/07 17:59 78-93-3
Carbon disulfide ND ug/m3 0.79 1.25 02/12/07 17:59 75-15-0
Carbon tetrachloride ND ug/m3 1.6 1.25 02/12/07 17:59 56-23-5
Chlorobenzene ND ug/m3 1.2 1.25 02/12/07 17:59 108-90-7
Chloroethane ND ug/m3 0.68 1.25 02/12/07 17:59 75-00-3
Chloroform ND ug/m3 1.2 1.25 02/12/07 17:59 67-66-3
Chloromethane 0.83 ug/m3 0.52 1.25 02/12/07 17:59 74-87-3
Cyclohexane ND ug/m3 0.85 1.25 02/12/07 17:59 110-82-7
Dibromochloromethane ND ug/m3 2.1 1.25 02/12/07 17:59 124-48-1
1,2-Dibromoethane (EDB) ND ug/m3 2.0 1.25 02/12/07 17:59 106-93-4
1,2-Dichlorobenzene ND ug/m3 1.5 1.25 02/12/07 17:59 95-50-1
1,3-Dichlorobenzene ND ug/m3 1.5 1.25 02/12/07 17:59 541-73-1
1,4-Dichlorobenzene ND ug/m3 1.5 1.25 02/12/07 17:59 106-46-7
Dichlorodifluoromethane 2.2 ug/m3 1.2 1.25 02/12/07 17:59 75-71-8
1,1-Dichloroethane ND ug/m3 1.0 1.25 02/12/07 17:59 75-34-3
1,2-Dichloroethane ND ug/m3 1.0 1.25 02/12/07 17:59 107-06-2
1,1-Dichloroethene ND ug/m3 1.0 1.25 02/12/07 17:59 75-35-4
cis-1,2-Dichloroethene ND ug/m3 1.0 1.25 02/12/07 17:59 156-59-2
trans-1,2-Dichloroethene ND ug/m3 1.0 1.25 02/12/07 17:59 156-60-5
1,2-Dichloropropane ND ug/m3 1.2 1.25 02/12/07 17:59 78-87-5
cis-1,3-Dichloropropene ND ug/m3 1.2 1.25 02/12/07 17:59 10061-01-5
trans-1,3-Dichloropropene ND ug/m3 1.2 1.25 02/12/07 17:59 10061-02-6
Dichlorotetrafluoroethane ND ug/m3 1.8 1.25 02/12/07 17:59 76-14-2
Ethyl acetate ND ug/m3 0.91 1.25 02/12/07 17:59 141-78-6
Ethylbenzene ND ug/m3 1.1 1.25 02/12/07 17:59 100-41-4
4-Ethyltoluene ND ug/m3 3.1 1.25 02/12/07 17:59 622-96-8
n-Heptane ND ug/m3 1.0 1.25 02/12/07 17:59 142-82-5
Hexachloro-1,3-butadiene ND ug/m3 2.8 1.25 02/12/07 17:59 87-68-3
n-Hexane ND ug/m3 0.90 1.25 02/12/07 17:59 110-54-3
2-Hexanone ND ug/m3 1.0 1.25 02/12/07 17:59 591-78-6
Methylene Chloride ND ug/m3 0.89 1.25 02/12/07 17:59 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/m3 1.0 1.25 02/12/07 17:59 108-10-1
Methyl-tert-butyl ether ND ug/m3 0.91 1.25 02/12/07 17:59 1634-04-4
Naphthalene ND ug/m3 3.4 1.25 02/12/07 17:59 91-20-3
Propylene ND ug/m3 0.44 1.25 02/12/07 17:59 115-07-1
Styrene ND ug/m3 1.1 1.25 02/12/07 17:59 100-42-5
1,1,2,2-Tetrachloroethane ND ug/m3 1.8 1.25 02/12/07 17:59 79-34-5
Tetrachloroethene ND ug/m3 1.8 1.25 02/12/07 17:59 127-18-4
Tetrahydrofuran ND ug/m3 0.75 1.25 02/12/07 17:59 109-99-9
Toluene ND ug/m3 0.96 1.25 02/12/07 17:59 108-88-3
1,2,4-Trichlorobenzene ND ug/m3 1.2 1.25 02/12/07 17:59 120-82-1 IC
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ANALYTICAL RESULTS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Sample: FB Lab ID: 1046203005 Collected: 02/08/07 15:45 Received: 02/09/07 13:00 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

1,1,1-Trichloroethane ND ug/m3 1.4 1.25 02/12/07 17:59 71-55-6
1,1,2-Trichloroethane ND ug/m3 1.4 1.25 02/12/07 17:59 79-00-5
Trichloroethene ND ug/m3 1.4 1.25 02/12/07 17:59 79-01-6
Trichlorofluoromethane ND ug/m3 1.4 1.25 02/12/07 17:59 75-69-4
1,1,2-Trichlorotrifluoroethane ND ug/m3 2.0 1.25 02/12/07 17:59 76-13-1
1,2,4-Trimethylbenzene ND ug/m3 3.1 1.25 02/12/07 17:59 95-63-6
1,3,5-Trimethylbenzene ND ug/m3 3.1 1.25 02/12/07 17:59 108-67-8
Vinyl acetate ND ug/m3 0.89 1.25 02/12/07 17:59 108-05-4
Vinyl chloride ND ug/m3 0.65 1.25 02/12/07 17:59 75-01-4
m&p-Xylene ND ug/m3 2.2 1.25 02/12/07 17:59 1330-20-7
o-Xylene ND ug/m3 1.1 1.25 02/12/07 17:59 95-47-6
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

AIR/5173

TO-15

TO-15

TO15 MSV AIR Low Level

Associated Lab Samples: 1046203005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 309344

Associated Lab Samples: 1046203005

1,1,1-Trichloroethane ug/m3 ND 1.1
1,1,2,2-Tetrachloroethane ug/m3 ND 1.4
1,1,2-Trichloroethane ug/m3 ND 1.1
1,1,2-Trichlorotrifluoroethane ug/m3 ND 1.6
1,1-Dichloroethane ug/m3 ND 0.82
1,1-Dichloroethene ug/m3 ND 0.81
1,2,4-Trichlorobenzene ug/m3 ND 0.99 IC
1,2,4-Trimethylbenzene ug/m3 ND 2.5
1,2-Dibromoethane (EDB) ug/m3 ND 1.6
1,2-Dichlorobenzene ug/m3 ND 1.2
1,2-Dichloroethane ug/m3 ND 0.82
1,2-Dichloropropane ug/m3 ND 0.94
1,3,5-Trimethylbenzene ug/m3 ND 2.5
1,3-Butadiene ug/m3 ND 0.45
1,3-Dichlorobenzene ug/m3 ND 1.2
1,4-Dichlorobenzene ug/m3 ND 1.2
2-Butanone (MEK) ug/m3 ND 0.60
2-Hexanone ug/m3 ND 0.83
4-Ethyltoluene ug/m3 ND 2.5
4-Methyl-2-pentanone (MIBK) ug/m3 ND 0.83
Acetone ug/m3 ND 0.48
Benzene ug/m3 ND 0.65
Bromodichloromethane ug/m3 ND 1.4
Bromoform ug/m3 ND 2.1
Bromomethane ug/m3 ND 0.79
Carbon disulfide ug/m3 ND 0.63
Carbon tetrachloride ug/m3 ND 1.3
Chlorobenzene ug/m3 ND 0.94
Chloroethane ug/m3 ND 0.54
Chloroform ug/m3 ND 0.99
Chloromethane ug/m3 ND 0.42
cis-1,2-Dichloroethene ug/m3 ND 0.81
cis-1,3-Dichloropropene ug/m3 ND 0.92
Cyclohexane ug/m3 ND 0.68
Dibromochloromethane ug/m3 ND 1.7
Dichlorodifluoromethane ug/m3 ND 1.0
Dichlorotetrafluoroethane ug/m3 ND 1.4
Ethyl acetate ug/m3 ND 0.73
Ethylbenzene ug/m3 ND 0.88
Hexachloro-1,3-butadiene ug/m3 ND 2.2
m&p-Xylene ug/m3 ND 1.8
Methyl-tert-butyl ether ug/m3 ND 0.73
Methylene Chloride ug/m3 ND 0.71
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 309344

Associated Lab Samples: 1046203005

n-Heptane ug/m3 ND 0.83
n-Hexane ug/m3 ND 0.72
Naphthalene ug/m3 ND 2.7
o-Xylene ug/m3 ND 0.88
Propylene ug/m3 ND 0.35
Styrene ug/m3 ND 0.87
Tetrachloroethene ug/m3 ND 1.4
Tetrahydrofuran ug/m3 ND 0.60
Toluene ug/m3 ND 0.77
trans-1,2-Dichloroethene ug/m3 ND 0.81
trans-1,3-Dichloropropene ug/m3 ND 0.92
Trichloroethene ug/m3 ND 1.1
Trichlorofluoromethane ug/m3 ND 1.1
Vinyl acetate ug/m3 ND 0.71
Vinyl chloride ug/m3 ND 0.52

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

309345LABORATORY CONTROL SAMPLE:

LCSSpike

1,1,1-Trichloroethane ug/m3 63.058.3 108 60-134
1,1,2,2-Tetrachloroethane ug/m3 89.774 121 55-141
1,1,2-Trichloroethane ug/m3 62.159.4 105 64-129
1,1,2-Trichlorotrifluoroethane ug/m3 85.981.8 105 55-137
1,1-Dichloroethane ug/m3 49.743.6 114 59-136
1,1-Dichloroethene ug/m3 44.241.9 105 60-137
1,2,4-Trichlorobenzene ug/m3 144 IC80.6 179 50-150
1,2,4-Trimethylbenzene ug/m3 65.2 CC53 123 63-137
1,2-Dibromoethane (EDB) ug/m3 98.282.8 119 61-136
1,2-Dichlorobenzene ug/m3 86.564.8 133 60-139
1,2-Dichloroethane ug/m3 50.243.6 115 56-141
1,2-Dichloropropane ug/m3 58.449.4 118 57-131
1,3,5-Trimethylbenzene ug/m3 62.852.5 120 61-134
1,3-Butadiene ug/m3 25.824.3 106 53-140
1,3-Dichlorobenzene ug/m3 79.967.3 119 59-136
1,4-Dichlorobenzene ug/m3 78.564.2 122 59-130
2-Butanone (MEK) ug/m3 35.132.4 108 54-133
2-Hexanone ug/m3 46.345.8 101 54-139
4-Ethyltoluene ug/m3 60.655 110 61-138
4-Methyl-2-pentanone (MIBK) ug/m3 47.745.8 104 53-139
Acetone ug/m3 28.0 SS24.4 115 50-139
Benzene ug/m3 39.434.4 114 64-125
Bromodichloromethane ug/m3 77.570.9 109 61-131
Bromoform ug/m3 133110 120 66-138
Bromomethane ug/m3 43.140.3 107 55-135
Carbon disulfide ug/m3 36.433.3 109 50-150
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

309345LABORATORY CONTROL SAMPLE:

LCSSpike

Carbon tetrachloride ug/m3 71.067.8 105 58-135
Chlorobenzene ug/m3 49.149.6 99 62-139
Chloroethane ug/m3 30.927.1 114 56-140
Chloroform ug/m3 50.148.7 103 50-150
Chloromethane ug/m3 21.921 104 56-144
cis-1,2-Dichloroethene ug/m3 51.242.7 120 62-135
cis-1,3-Dichloropropene ug/m3 63.448.9 130 64-133
Cyclohexane ug/m3 45.035.7 126 54-139
Dibromochloromethane ug/m3 11295.3 117 50-150
Dichlorodifluoromethane ug/m3 51.050.8 100 60-130
Dichlorotetrafluoroethane ug/m3 75.671.8 105 59-130
Ethyl acetate ug/m3 48.8 L135.9 136 60-132
Ethylbenzene ug/m3 61.746.4 133 65-140
Hexachloro-1,3-butadiene ug/m3 184 L3115 160 50-150
m&p-Xylene ug/m3 11492.7 123 60-132
Methyl-tert-butyl ether ug/m3 44.238.1 116 50-150
Methylene Chloride ug/m3 48.037.1 129 56-138
n-Heptane ug/m3 58.343.3 134 62-135
n-Hexane ug/m3 45.235.8 126 62-134
Naphthalene ug/m3 88.3 CC55.3 160 70-130
o-Xylene ug/m3 57.946.8 124 64-132
Propylene ug/m3 22.218.4 121 56-125
Styrene ug/m3 53.745.9 117 69-134
Tetrachloroethene ug/m3 79.767.6 118 60-137
Tetrahydrofuran ug/m3 35.2 SS31.5 112 52-139
Toluene ug/m3 46.341 113 69-130
trans-1,2-Dichloroethene ug/m3 46.739.9 117 50-150
trans-1,3-Dichloropropene ug/m3 67.250.8 132 70-142
Trichloroethene ug/m3 60.956.8 107 60-134
Trichlorofluoromethane ug/m3 62.257.7 108 56-141
Vinyl acetate ug/m3 47.838.3 125 61-142
Vinyl chloride ug/m3 29.026.3 110 66-132

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

1046203005

310336SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/m3 ND 0 25ND
1,1,2,2-Tetrachloroethane ug/m3 ND 0 25ND
1,1,2-Trichloroethane ug/m3 ND 0 25ND
1,1,2-Trichlorotrifluoroethane ug/m3 ND 0 25ND
1,1-Dichloroethane ug/m3 ND 0 25ND
1,1-Dichloroethene ug/m3 ND 0 25ND
1,2,4-Trichlorobenzene ug/m3 ND IC0 25ND
1,2,4-Trimethylbenzene ug/m3 ND 0 25ND
1,2-Dibromoethane (EDB) ug/m3 ND 0 25ND
1,2-Dichlorobenzene ug/m3 ND 0 25ND
1,2-Dichloroethane ug/m3 ND 0 25ND
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

1046203005

310336SAMPLE DUPLICATE:

1,2-Dichloropropane ug/m3 ND 0 25ND
1,3,5-Trimethylbenzene ug/m3 ND 0 25ND
1,3-Butadiene ug/m3 ND 0 25ND
1,3-Dichlorobenzene ug/m3 ND 0 25ND
1,4-Dichlorobenzene ug/m3 ND 0 25ND
2-Butanone (MEK) ug/m3 1.7 5 251.7
2-Hexanone ug/m3 ND 0 25ND
4-Ethyltoluene ug/m3 ND 0 25ND
4-Methyl-2-pentanone (MIBK) ug/m3 ND 0 25ND
Acetone ug/m3 7.3 SS24 255.7
Benzene ug/m3 ND 0 25ND
Bromodichloromethane ug/m3 ND 0 25ND
Bromoform ug/m3 ND 0 25ND
Bromomethane ug/m3 ND 0 25ND
Carbon disulfide ug/m3 ND 0 25ND
Carbon tetrachloride ug/m3 ND 0 25ND
Chlorobenzene ug/m3 ND 0 25ND
Chloroethane ug/m3 ND 0 25ND
Chloroform ug/m3 ND 0 25ND
Chloromethane ug/m3 0.93 12 250.83
cis-1,2-Dichloroethene ug/m3 ND 0 25ND
cis-1,3-Dichloropropene ug/m3 ND 0 25ND
Cyclohexane ug/m3 ND 0 25ND
Dibromochloromethane ug/m3 ND 0 25ND
Dichlorodifluoromethane ug/m3 2.5 13 252.2
Dichlorotetrafluoroethane ug/m3 ND 0 25ND
Ethyl acetate ug/m3 ND 0 25ND
Ethylbenzene ug/m3 ND 0 25ND
Hexachloro-1,3-butadiene ug/m3 ND 0 25ND
m&p-Xylene ug/m3 ND 0 25ND
Methyl-tert-butyl ether ug/m3 ND 0 25ND
Methylene Chloride ug/m3 ND 0 25ND
n-Heptane ug/m3 ND 0 25ND
n-Hexane ug/m3 ND 0 25ND
Naphthalene ug/m3 ND 0 25ND
o-Xylene ug/m3 ND 0 25ND
Propylene ug/m3 ND 0 25ND
Styrene ug/m3 ND 0 25ND
Tetrachloroethene ug/m3 ND 0 25ND
Tetrahydrofuran ug/m3 ND 0 25ND
Toluene ug/m3 ND 0 25ND
trans-1,2-Dichloroethene ug/m3 ND 0 25ND
trans-1,3-Dichloropropene ug/m3 ND 0 25ND
Trichloroethene ug/m3 ND 0 25ND
Trichlorofluoromethane ug/m3 ND 0 25ND
Vinyl acetate ug/m3 ND 0 25ND
Vinyl chloride ug/m3 ND 0 25ND
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

AIR/5188

TO-15

TO-15

TO15 MSV AIR Low Level

Associated Lab Samples: 1046203003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 310368

Associated Lab Samples: 1046203003

1,1,1-Trichloroethane ug/m3 ND 1.1
1,1,2,2-Tetrachloroethane ug/m3 ND 1.4
1,1,2-Trichloroethane ug/m3 ND 1.1
1,1,2-Trichlorotrifluoroethane ug/m3 ND 1.6
1,1-Dichloroethane ug/m3 ND 0.82
1,1-Dichloroethene ug/m3 ND 0.81
1,2,4-Trichlorobenzene ug/m3 ND 0.99 IC
1,2,4-Trimethylbenzene ug/m3 ND 2.5
1,2-Dibromoethane (EDB) ug/m3 ND 1.6
1,2-Dichlorobenzene ug/m3 ND 1.2
1,2-Dichloroethane ug/m3 ND 0.82
1,2-Dichloropropane ug/m3 ND 0.94
1,3,5-Trimethylbenzene ug/m3 ND 2.5
1,3-Butadiene ug/m3 ND 0.45
1,3-Dichlorobenzene ug/m3 ND 1.2
1,4-Dichlorobenzene ug/m3 ND 1.2
2-Butanone (MEK) ug/m3 ND 0.60
2-Hexanone ug/m3 ND 0.83
4-Ethyltoluene ug/m3 ND 2.5
4-Methyl-2-pentanone (MIBK) ug/m3 ND 0.83
Acetone ug/m3 ND 0.48
Benzene ug/m3 ND 0.65
Bromodichloromethane ug/m3 ND 1.4
Bromoform ug/m3 ND 2.1
Bromomethane ug/m3 ND 0.79
Carbon disulfide ug/m3 ND 0.63
Carbon tetrachloride ug/m3 ND 1.3
Chlorobenzene ug/m3 ND 0.94
Chloroethane ug/m3 ND 0.54
Chloroform ug/m3 ND 0.99
Chloromethane ug/m3 ND 0.42
cis-1,2-Dichloroethene ug/m3 ND 0.81
cis-1,3-Dichloropropene ug/m3 ND 0.92
Cyclohexane ug/m3 ND 0.68
Dibromochloromethane ug/m3 ND 1.7
Dichlorodifluoromethane ug/m3 ND 1.0
Dichlorotetrafluoroethane ug/m3 ND 1.4
Ethyl acetate ug/m3 ND 0.73
Ethylbenzene ug/m3 ND 0.88
Hexachloro-1,3-butadiene ug/m3 ND 2.2
m&p-Xylene ug/m3 ND 1.8
Methyl-tert-butyl ether ug/m3 ND 0.73
Methylene Chloride ug/m3 ND 0.71
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 310368

Associated Lab Samples: 1046203003

n-Heptane ug/m3 ND 0.83
n-Hexane ug/m3 ND 0.72
Naphthalene ug/m3 ND 2.7
o-Xylene ug/m3 ND 0.88
Propylene ug/m3 ND 0.35
Styrene ug/m3 ND 0.87
Tetrachloroethene ug/m3 ND 1.4
Tetrahydrofuran ug/m3 ND 0.60
Toluene ug/m3 ND 0.77
trans-1,2-Dichloroethene ug/m3 ND 0.81
trans-1,3-Dichloropropene ug/m3 ND 0.92
Trichloroethene ug/m3 ND 1.1
Trichlorofluoromethane ug/m3 ND 1.1
Vinyl acetate ug/m3 ND 0.71
Vinyl chloride ug/m3 ND 0.52

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

310369LABORATORY CONTROL SAMPLE:

LCSSpike

1,1,1-Trichloroethane ug/m3 63.058.3 108 60-134
1,1,2,2-Tetrachloroethane ug/m3 89.774 121 55-141
1,1,2-Trichloroethane ug/m3 62.159.4 105 64-129
1,1,2-Trichlorotrifluoroethane ug/m3 85.981.8 105 55-137
1,1-Dichloroethane ug/m3 49.743.6 114 59-136
1,1-Dichloroethene ug/m3 44.241.9 105 60-137
1,2,4-Trichlorobenzene ug/m3 144 IC,L380.6 179 50-150
1,2,4-Trimethylbenzene ug/m3 65.2 CC53 123 63-137
1,2-Dibromoethane (EDB) ug/m3 98.282.8 119 61-136
1,2-Dichlorobenzene ug/m3 86.564.8 133 60-139
1,2-Dichloroethane ug/m3 50.243.6 115 56-141
1,2-Dichloropropane ug/m3 58.449.4 118 57-131
1,3,5-Trimethylbenzene ug/m3 62.852.5 120 61-134
1,3-Butadiene ug/m3 25.824.3 106 53-140
1,3-Dichlorobenzene ug/m3 79.967.3 119 59-136
1,4-Dichlorobenzene ug/m3 78.564.2 122 59-130
2-Butanone (MEK) ug/m3 35.132.4 108 54-133
2-Hexanone ug/m3 46.345.8 101 54-139
4-Ethyltoluene ug/m3 60.655 110 61-138
4-Methyl-2-pentanone (MIBK) ug/m3 47.745.8 104 53-139
Acetone ug/m3 28.0 SS24.4 115 50-139
Benzene ug/m3 39.434.4 114 64-125
Bromodichloromethane ug/m3 77.570.9 109 61-131
Bromoform ug/m3 133110 120 66-138
Bromomethane ug/m3 43.140.3 107 55-135
Carbon disulfide ug/m3 36.433.3 109 50-150
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

310369LABORATORY CONTROL SAMPLE:

LCSSpike

Carbon tetrachloride ug/m3 71.067.8 105 58-135
Chlorobenzene ug/m3 49.149.6 99 62-139
Chloroethane ug/m3 30.927.1 114 56-140
Chloroform ug/m3 50.148.7 103 50-150
Chloromethane ug/m3 21.921 104 56-144
cis-1,2-Dichloroethene ug/m3 51.242.7 120 62-135
cis-1,3-Dichloropropene ug/m3 63.448.9 130 64-133
Cyclohexane ug/m3 45.035.7 126 54-139
Dibromochloromethane ug/m3 11295.3 117 50-150
Dichlorodifluoromethane ug/m3 51.050.8 100 60-130
Dichlorotetrafluoroethane ug/m3 75.671.8 105 59-130
Ethyl acetate ug/m3 48.8 L335.9 136 60-132
Ethylbenzene ug/m3 61.746.4 133 65-140
Hexachloro-1,3-butadiene ug/m3 184 CC,L3115 160 50-150
m&p-Xylene ug/m3 11492.7 123 60-132
Methyl-tert-butyl ether ug/m3 44.238.1 116 50-150
Methylene Chloride ug/m3 48.037.1 129 56-138
n-Heptane ug/m3 58.343.3 134 62-135
n-Hexane ug/m3 45.235.8 126 62-134
Naphthalene ug/m3 88.3 CC55.3 160 70-130
o-Xylene ug/m3 57.946.8 124 64-132
Propylene ug/m3 22.218.4 121 56-125
Styrene ug/m3 53.745.9 117 69-134
Tetrachloroethene ug/m3 79.767.6 118 60-137
Tetrahydrofuran ug/m3 35.231.5 112 52-139
Toluene ug/m3 46.341 113 69-130
trans-1,2-Dichloroethene ug/m3 46.739.9 117 50-150
trans-1,3-Dichloropropene ug/m3 67.250.8 132 70-142
Trichloroethene ug/m3 60.956.8 107 60-134
Trichlorofluoromethane ug/m3 62.257.7 108 56-141
Vinyl acetate ug/m3 47.838.3 125 61-142
Vinyl chloride ug/m3 29.026.3 110 66-132

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

1046237001

310337SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/m3 ND 0 25ND
1,1,2,2-Tetrachloroethane ug/m3 ND 0 25ND
1,1,2-Trichloroethane ug/m3 ND 0 25ND
1,1,2-Trichlorotrifluoroethane ug/m3 ND 0 25ND
1,1-Dichloroethane ug/m3 ND 0 25ND
1,1-Dichloroethene ug/m3 ND 0 25ND
1,2,4-Trichlorobenzene ug/m3 ND IC0 25ND
1,2,4-Trimethylbenzene ug/m3 23.1 2 2523.7
1,2-Dibromoethane (EDB) ug/m3 ND 0 25ND
1,2-Dichlorobenzene ug/m3 ND 0 25ND
1,2-Dichloroethane ug/m3 ND 0 25ND
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

1046237001

310337SAMPLE DUPLICATE:

1,2-Dichloropropane ug/m3 ND 0 25ND
1,3,5-Trimethylbenzene ug/m3 7.3 3 257.5
1,3-Butadiene ug/m3 ND 0 25ND
1,3-Dichlorobenzene ug/m3 ND 0 25ND
1,4-Dichlorobenzene ug/m3 ND 0 25ND
2-Butanone (MEK) ug/m3 23.9 11 2521.3
2-Hexanone ug/m3 ND 0 25ND
4-Ethyltoluene ug/m3 8.2 .4 258.2
4-Methyl-2-pentanone (MIBK) ug/m3 8.4 6 258.0
Acetone ug/m3 102 D6,E41 2567.2
Benzene ug/m3 22.0 7 2520.5
Bromodichloromethane ug/m3 ND 0 25ND
Bromoform ug/m3 ND 0 25ND
Bromomethane ug/m3 ND 0 25ND
Carbon disulfide ug/m3 4.0 1 254.1
Carbon tetrachloride ug/m3 ND 0 25ND
Chlorobenzene ug/m3 ND 0 25ND
Chloroethane ug/m3 ND 0 25ND
Chloroform ug/m3 ND 0 25ND
Chloromethane ug/m3 ND 0 25ND
cis-1,2-Dichloroethene ug/m3 ND 0 25ND
cis-1,3-Dichloropropene ug/m3 ND 0 25ND
Cyclohexane ug/m3 30.4 5 2529.0
Dibromochloromethane ug/m3 ND 0 25ND
Dichlorodifluoromethane ug/m3 2.1 .1 252.1
Dichlorotetrafluoroethane ug/m3 ND 0 25ND
Ethyl acetate ug/m3 ND 0 25ND
Ethylbenzene ug/m3 10.4 9 259.6
Hexachloro-1,3-butadiene ug/m3 ND 0 25ND
m&p-Xylene ug/m3 37.3 7 2534.8
Methyl-tert-butyl ether ug/m3 1.3 6 251.2
Methylene Chloride ug/m3 ND 0 25ND
n-Heptane ug/m3 8.6 9 257.8
n-Hexane ug/m3 22.4 5 2521.2
Naphthalene ug/m3 ND 0 25ND
o-Xylene ug/m3 14.4 6 2513.5
Propylene ug/m3 104 E7 25111
Styrene ug/m3 2.5 7 252.3
Tetrachloroethene ug/m3 ND 0 25ND
Tetrahydrofuran ug/m3 ND 0 25ND
Toluene ug/m3 39.0 6 2536.8
trans-1,2-Dichloroethene ug/m3 ND 0 25ND
trans-1,3-Dichloropropene ug/m3 ND 0 25ND
Trichloroethene ug/m3 ND 0 25ND
Trichlorofluoromethane ug/m3 ND 0 25ND
Vinyl acetate ug/m3 ND 0 25ND
Vinyl chloride ug/m3 ND 0 25ND
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

AIR/5198

TO-15

TO-15

TO15 MSV AIR Low Level

Associated Lab Samples: 1046203001, 1046203002, 1046203004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 310879

Associated Lab Samples: 1046203001, 1046203002, 1046203004

1,1,1-Trichloroethane ug/m3 ND 1.1
1,1,2,2-Tetrachloroethane ug/m3 ND 1.4
1,1,2-Trichloroethane ug/m3 ND 1.1
1,1,2-Trichlorotrifluoroethane ug/m3 ND 1.6
1,1-Dichloroethane ug/m3 ND 0.82
1,1-Dichloroethene ug/m3 ND 0.81
1,2,4-Trichlorobenzene ug/m3 ND 0.99 IC
1,2,4-Trimethylbenzene ug/m3 ND 2.5
1,2-Dibromoethane (EDB) ug/m3 ND 1.6
1,2-Dichlorobenzene ug/m3 ND 1.2
1,2-Dichloroethane ug/m3 ND 0.82
1,2-Dichloropropane ug/m3 ND 0.94
1,3,5-Trimethylbenzene ug/m3 ND 2.5
1,3-Butadiene ug/m3 ND 0.45
1,3-Dichlorobenzene ug/m3 ND 1.2
1,4-Dichlorobenzene ug/m3 ND 1.2
2-Butanone (MEK) ug/m3 ND 0.60
2-Hexanone ug/m3 ND 0.83
4-Ethyltoluene ug/m3 ND 2.5
4-Methyl-2-pentanone (MIBK) ug/m3 ND 0.83
Acetone ug/m3 ND 0.48
Benzene ug/m3 ND 0.65
Bromodichloromethane ug/m3 ND 1.4
Bromoform ug/m3 ND 2.1
Bromomethane ug/m3 ND 0.79
Carbon disulfide ug/m3 ND 0.63
Carbon tetrachloride ug/m3 ND 1.3
Chlorobenzene ug/m3 ND 0.94
Chloroethane ug/m3 ND 0.54
Chloroform ug/m3 ND 0.99
Chloromethane ug/m3 ND 0.42
cis-1,2-Dichloroethene ug/m3 ND 0.81
cis-1,3-Dichloropropene ug/m3 ND 0.92
Cyclohexane ug/m3 ND 0.68
Dibromochloromethane ug/m3 ND 1.7
Dichlorodifluoromethane ug/m3 ND 1.0
Dichlorotetrafluoroethane ug/m3 ND 1.4
Ethyl acetate ug/m3 ND 0.73
Ethylbenzene ug/m3 ND 0.88
Hexachloro-1,3-butadiene ug/m3 ND 2.2 L2
m&p-Xylene ug/m3 ND 1.8
Methyl-tert-butyl ether ug/m3 ND 0.73
Methylene Chloride ug/m3 ND 0.71
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 310879

Associated Lab Samples: 1046203001, 1046203002, 1046203004

n-Heptane ug/m3 ND 0.83
n-Hexane ug/m3 ND 0.72
Naphthalene ug/m3 ND 2.7
o-Xylene ug/m3 ND 0.88
Propylene ug/m3 ND 0.35
Styrene ug/m3 ND 0.87
Tetrachloroethene ug/m3 ND 1.4
Tetrahydrofuran ug/m3 ND 0.60
Toluene ug/m3 ND 0.77
trans-1,2-Dichloroethene ug/m3 ND 0.81
trans-1,3-Dichloropropene ug/m3 ND 0.92
Trichloroethene ug/m3 ND 1.1
Trichlorofluoromethane ug/m3 ND 1.1
Vinyl acetate ug/m3 ND 0.71
Vinyl chloride ug/m3 ND 0.52

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

310880LABORATORY CONTROL SAMPLE:

LCSSpike

1,1,1-Trichloroethane ug/m3 56.958.3 98 60-134
1,1,2,2-Tetrachloroethane ug/m3 82.374 111 55-141
1,1,2-Trichloroethane ug/m3 56.359.4 95 64-129
1,1,2-Trichlorotrifluoroethane ug/m3 79.881.8 97 55-137
1,1-Dichloroethane ug/m3 43.243.6 99 59-136
1,1-Dichloroethene ug/m3 40.641.9 97 60-137
1,2,4-Trichlorobenzene ug/m3 126 IC80.6 156 50-150
1,2,4-Trimethylbenzene ug/m3 59.953 113 63-137
1,2-Dibromoethane (EDB) ug/m3 90.882.8 110 61-136
1,2-Dichlorobenzene ug/m3 78.564.8 121 60-139
1,2-Dichloroethane ug/m3 45.743.6 105 56-141
1,2-Dichloropropane ug/m3 53.549.4 108 57-131
1,3,5-Trimethylbenzene ug/m3 57.452.5 109 61-134
1,3-Butadiene ug/m3 25.924.3 107 53-140
1,3-Dichlorobenzene ug/m3 72.167.3 107 59-136
1,4-Dichlorobenzene ug/m3 70.364.2 110 59-130
2-Butanone (MEK) ug/m3 33.932.4 105 54-133
2-Hexanone ug/m3 46.845.8 102 54-139
4-Ethyltoluene ug/m3 56.055 102 61-138
4-Methyl-2-pentanone (MIBK) ug/m3 48.345.8 105 53-139
Acetone ug/m3 26.4 SS24.4 108 50-139
Benzene ug/m3 36.734.4 106 64-125
Bromodichloromethane ug/m3 69.470.9 98 61-131
Bromoform ug/m3 118110 107 66-138
Bromomethane ug/m3 42.440.3 105 55-135
Carbon disulfide ug/m3 35.233.3 106 50-150
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

310880LABORATORY CONTROL SAMPLE:

LCSSpike

Carbon tetrachloride ug/m3 62.167.8 92 58-135
Chlorobenzene ug/m3 45.949.6 92 62-139
Chloroethane ug/m3 31.227.1 115 56-140
Chloroform ug/m3 45.548.7 93 50-150
Chloromethane ug/m3 21.221 101 56-144
cis-1,2-Dichloroethene ug/m3 47.742.7 111 62-135
cis-1,3-Dichloropropene ug/m3 57.848.9 118 64-133
Cyclohexane ug/m3 41.435.7 116 54-139
Dibromochloromethane ug/m3 10195.3 106 50-150
Dichlorodifluoromethane ug/m3 44.850.8 88 60-130
Dichlorotetrafluoroethane ug/m3 71.071.8 99 59-130
Ethyl acetate ug/m3 47.135.9 131 60-132
Ethylbenzene ug/m3 57.746.4 124 65-140
Hexachloro-1,3-butadiene ug/m3 39.5 L2115 34 50-150
m&p-Xylene ug/m3 10592.7 114 60-132
Methyl-tert-butyl ether ug/m3 43.338.1 114 50-150
Methylene Chloride ug/m3 45.337.1 122 56-138
n-Heptane ug/m3 54.443.3 125 62-135
n-Hexane ug/m3 44.035.8 123 62-134
Naphthalene ug/m3 79.0 L355.3 143 70-130
o-Xylene ug/m3 52.846.8 113 64-132
Propylene ug/m3 19.918.4 108 56-125
Styrene ug/m3 49.945.9 109 69-134
Tetrachloroethene ug/m3 74.567.6 110 60-137
Tetrahydrofuran ug/m3 36.031.5 114 52-139
Toluene ug/m3 42.841 104 69-130
trans-1,2-Dichloroethene ug/m3 45.639.9 114 50-150
trans-1,3-Dichloropropene ug/m3 62.550.8 123 70-142
Trichloroethene ug/m3 55.856.8 98 60-134
Trichlorofluoromethane ug/m3 53.557.7 93 56-141
Vinyl acetate ug/m3 43.838.3 114 61-142
Vinyl chloride ug/m3 29.526.3 112 66-132

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

1046203004

310881SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/m3 ND 0 25ND
1,1,2,2-Tetrachloroethane ug/m3 ND 0 25ND
1,1,2-Trichloroethane ug/m3 ND 0 25ND
1,1,2-Trichlorotrifluoroethane ug/m3 ND 0 25ND
1,1-Dichloroethane ug/m3 ND 0 25ND
1,1-Dichloroethene ug/m3 ND 0 25ND
1,2,4-Trichlorobenzene ug/m3 ND IC0 25ND
1,2,4-Trimethylbenzene ug/m3 12.1J 9 25ND
1,2-Dibromoethane (EDB) ug/m3 ND 0 25ND
1,2-Dichlorobenzene ug/m3 ND 0 25ND
1,2-Dichloroethane ug/m3 ND 0 25ND
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

1046203004

310881SAMPLE DUPLICATE:

1,2-Dichloropropane ug/m3 ND 0 25ND
1,3,5-Trimethylbenzene ug/m3 ND 0 25ND
1,3-Butadiene ug/m3 ND 0 25ND
1,3-Dichlorobenzene ug/m3 ND 0 25ND
1,4-Dichlorobenzene ug/m3 ND 0 25ND
2-Butanone (MEK) ug/m3 ND 0 25ND
2-Hexanone ug/m3 ND 0 25ND
4-Ethyltoluene ug/m3 ND 0 25ND
4-Methyl-2-pentanone (MIBK) ug/m3 ND 0 25ND
Acetone ug/m3 56.0 15 2548.4
Benzene ug/m3 22.5 3 2521.9
Bromodichloromethane ug/m3 ND 0 25ND
Bromoform ug/m3 ND 0 25ND
Bromomethane ug/m3 ND 0 25ND
Carbon disulfide ug/m3 6.7 2 256.8
Carbon tetrachloride ug/m3 ND 0 25ND
Chlorobenzene ug/m3 ND 0 25ND
Chloroethane ug/m3 ND 0 25ND
Chloroform ug/m3 ND 0 25ND
Chloromethane ug/m3 ND 0 25ND
cis-1,2-Dichloroethene ug/m3 ND 0 25ND
cis-1,3-Dichloropropene ug/m3 ND 0 25ND
Cyclohexane ug/m3 27.8 3 2527.0
Dibromochloromethane ug/m3 ND 0 25ND
Dichlorodifluoromethane ug/m3 ND 0 25ND
Dichlorotetrafluoroethane ug/m3 ND 0 25ND
Ethyl acetate ug/m3 ND 0 25ND
Ethylbenzene ug/m3 7.7 7 257.2
Hexachloro-1,3-butadiene ug/m3 ND L20 25ND
m&p-Xylene ug/m3 15.4 9 2514.1
Methyl-tert-butyl ether ug/m3 ND 0 25ND
Methylene Chloride ug/m3 ND 0 25ND
n-Heptane ug/m3 21.7 3 2521.1
n-Hexane ug/m3 32.6 .3 2532.5
Naphthalene ug/m3 ND 0 25ND
o-Xylene ug/m3 ND 0 25ND
Propylene ug/m3 269 E.7 25267
Styrene ug/m3 ND 0 25ND
Tetrachloroethene ug/m3 ND 0 25ND
Tetrahydrofuran ug/m3 ND 0 25ND
Toluene ug/m3 27.1 8 2525.0
trans-1,2-Dichloroethene ug/m3 ND 0 25ND
trans-1,3-Dichloropropene ug/m3 ND 0 25ND
Trichloroethene ug/m3 ND 0 25ND
Trichlorofluoromethane ug/m3 ND 0 25ND
Vinyl acetate ug/m3 ND 0 25ND
Vinyl chloride ug/m3 ND 0 25ND
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

1046237003

310882SAMPLE DUPLICATE:

1,1,1-Trichloroethane ug/m3 ND 0 25ND
1,1,2,2-Tetrachloroethane ug/m3 ND 0 25ND
1,1,2-Trichloroethane ug/m3 ND 0 25ND
1,1,2-Trichlorotrifluoroethane ug/m3 ND 0 25ND
1,1-Dichloroethane ug/m3 ND 0 25ND
1,1-Dichloroethene ug/m3 ND 0 25ND
1,2,4-Trichlorobenzene ug/m3 ND IC0 25ND
1,2,4-Trimethylbenzene ug/m3 ND 0 25ND
1,2-Dibromoethane (EDB) ug/m3 ND 0 25ND
1,2-Dichlorobenzene ug/m3 ND 0 25ND
1,2-Dichloroethane ug/m3 ND 0 25ND
1,2-Dichloropropane ug/m3 ND 0 25ND
1,3,5-Trimethylbenzene ug/m3 ND 0 25ND
1,3-Butadiene ug/m3 ND 0 25ND
1,3-Dichlorobenzene ug/m3 ND 0 25ND
1,4-Dichlorobenzene ug/m3 ND 0 25ND
2-Butanone (MEK) ug/m3 ND 0 25ND
2-Hexanone ug/m3 ND 0 25ND
4-Ethyltoluene ug/m3 ND 0 25ND
4-Methyl-2-pentanone (MIBK) ug/m3 ND 0 25ND
Acetone ug/m3 ND 0 25ND
Benzene ug/m3 12.6 4 2512.2
Bromodichloromethane ug/m3 ND 0 25ND
Bromoform ug/m3 ND 0 25ND
Bromomethane ug/m3 ND 0 25ND
Carbon disulfide ug/m3 842 6 25793
Carbon tetrachloride ug/m3 ND 0 25ND
Chlorobenzene ug/m3 ND 0 25ND
Chloroethane ug/m3 ND 0 25ND
Chloroform ug/m3 ND 0 25ND
Chloromethane ug/m3 ND 0 25ND
cis-1,2-Dichloroethene ug/m3 ND 0 25ND
cis-1,3-Dichloropropene ug/m3 ND 0 25ND
Cyclohexane ug/m3 423 3 25410
Dibromochloromethane ug/m3 ND 0 25ND
Dichlorodifluoromethane ug/m3 14.6 3 2514.3
Dichlorotetrafluoroethane ug/m3 ND 0 25ND
Ethyl acetate ug/m3 ND 0 25ND
Ethylbenzene ug/m3 ND 0 25ND
Hexachloro-1,3-butadiene ug/m3 ND L20 25ND
m&p-Xylene ug/m3 ND 0 25ND
Methyl-tert-butyl ether ug/m3 ND 0 25ND
Methylene Chloride ug/m3 ND 0 25ND
n-Heptane ug/m3 ND 0 25ND
n-Hexane ug/m3 103 4 2599.3
Naphthalene ug/m3 ND 0 25ND
o-Xylene ug/m3 ND 0 25ND
Propylene ug/m3 188 13 25214
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QUALITY CONTROL DATA

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

1046237003

310882SAMPLE DUPLICATE:

Styrene ug/m3 ND 0 25ND
Tetrachloroethene ug/m3 ND 0 25ND
Tetrahydrofuran ug/m3 ND 0 25ND
Toluene ug/m3 ND 0 25ND
trans-1,2-Dichloroethene ug/m3 ND 0 25ND
trans-1,3-Dichloropropene ug/m3 ND 0 25ND
Trichloroethene ug/m3 ND 0 25ND
Trichlorofluoromethane ug/m3 ND 0 25ND
Vinyl acetate ug/m3 ND 0 25ND
Vinyl chloride ug/m3 ND 0 25ND
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QUALIFIERS

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SAMPLE QUALIFIERS

Sample: 1046203001

The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).[1]

Sample: 1046203002

The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).[1]

Sample: 1046203003

The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).[1]

Sample: 1046203004

The Total Hydrocarbon (THC) pattern occured in the first half of the chromatogram (before toluene).[1]

Sample: 1046203005

The Total Hydrocarbon (THC) pattern is evenly distributed throughout the chromatogram (before and after toluene).[1]

ANALYTE QUALIFIERS

The continuing calibration for this compound is outside of method control limits.  The result is estimated.CC

The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6

Analyte concentration exceeded the calibration range. The reported result is estimated.E

The initial calibration for this compound was outside of method control limits. The result is estimated.IC
Analyte recovery in the laboratory control sample (LCS) was above QC limits.  Results for this analyte in associated
samples may be biased high.

L1

Analyte recovery in the laboratory control sample (LCS) was below QC limits.  Results for this analyte in associated
samples may be biased low.

L2

Analyte recovery in the laboratory control sample (LCS) exceeded QC limits. Analyte presence below reporting limits in
associated samples.  Results unaffected by high bias.

L3

This analyte did not meet the secondary source verification criteria for the initial calibration. The reported result should be
considered an estimated value.

SS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

1046203

200606839   ALEX EXHAUST

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

1046203005 AIR/5173FB TO-15

1046203003 AIR/5188VP-3 TO-15

1046203001 AIR/5198VP-1 TO-15
1046203002 AIR/5198VP-2 TO-15
1046203004 AIR/5198VP-4 TO-15
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AECOM Standard Methodologies and Procedures 
 
AECOM conducts environmental investigation and review following Minnesota Pollution Control Agency 
(MPCA) Guidance Documents and generally-accepted professional practices.  The following sections 
provide a summary of standard AECOM procedures used at Leaking Underground Storage Tank (LUST) 
sites in Minnesota. 
 
1.0  Site Reconnaissance and Background Review 
Where appropriate, AECOM conducts literature review and interviews with knowledgeable individuals to 
develop a project background, and/or complete a reconnaissance of a project setting.  These activities 
are conducted in general conformance with the acceptable procedures for site reconnaissance, 
interviewing, and acquisition of readily-available public documents, and the on-site activities for these 
tasks that are described in MPCA Guidance Document 4-02.   
 
These reviews include the historic occupant/land uses associated with properties and their surroundings, 
and may be conducted to observe for the presence of groundwater wells where indications of presumed 
UST fill pipes, vents, hatches, piping, dispenser islands, or other site-specific appurtenances indicative of 
a property history with potential for USTs to be present. 
 
Walking well surveys conducted by AECOM rely on visual observations made during a walking 
reconnaissance of the indicated search radius.  These reviews are limited to the observations possible 
from public lands, rights-of-way, and transportation corridors (including sidewalks) unless property owner 
permission is provided to AECOM for closer inspection. 
 
Reviews of County Well Index (CWI) records conducted by AECOM includes the review of well logs found 
in an indicated search area (township, range, section) in an electronic copy of the CWI database, and 
may include a visit to the University of Minnesota, Minnesota Geological Survey (MGS) facility for direct 
review of records on file at that location.  These records are often provided with a key map showing the 
specific locations of wells based on literature review and on-site confirmation conducted by MGS.  
AECOM also contacts a local water planning official to gain information on current and projected 
groundwater wells in the area.  This official is often the engineer for the municipality, and/or the Public 
Works Director.  In rural areas, the County Planning Office and/or Engineering Office may have an 
environmental component involved in groundwater planning. 
 
Interviews conducted by AECOM with knowledgeable individuals can include telephone and face-to-face 
discussions with current/past property owners, neighbors, representatives of the city/county where the 
site is located, or other individuals with specific knowledge about a site.  These interviews are relatively 
informal in nature, and are documented as such in the AECOM report.  Accounts of site history that can 
be cross-corroborated between sources are given greater credibility when used by AECOM to interpret 
site findings than individual accounts that are non-specific in nature.  In the event non-specific accounts of 
past environmental incidents or property use are received by AECOM, additional sources of information 
are sought to determine if the account can be confirmed. 
 
Sites with groundwater impacts require evaluation of municipal water well risk, if the impacts are found in 
a Source Water Protection (SWP) area or Drinking Water Source Management Area (DWSMA).  To 
determine this, AECOM queries the Minnesota Dept. of Health (MDH) website.  Specific information 
concerning the SWP / DWSMA (if any) involved is gathered by contacting the various officials mentioned 
above, and/or MDH area hydrologists, etc. listed on the MDH website.  
 
2.0  Site Investigation 
Site investigations conducted by AECOM typically include soil borings using the hollow stem auger 
method to advance soil borings, and the use of rotary drilling to extend these borings into bedrock where 
required.  The placement of borings by AECOM is conducted in conformance with MPCA Guidance 
Document 4-01 procedures.  AECOM extends soil borings in conformance with ASTM D-4700, typical site 
investigations rely on the use of a motorized drill rig equipped with hollow-stem augers.  Samples are 
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retrieved using the split-spoon sampler in conformance with ASTM D-1586.  A typical sample interval is 
2.5 feet between intervals.  A 2 foot split-spoon sampler is used to retrieve a representative soil sample 
from this interval.  Soils are classified in conformance with ASTM D-2487, the visual manual procedure 
and described in general conformance with the Unified Soil Classification System.   
 
Other methods are used by AECOM for soil sampling, notably direct-push “Geoprobe” sampling 
equipment advanced using a sampling vehicle that has both push and rotary drilling capabilities. The 
samplers used are consistent with ASTM D-3550 methodology. 
 
Field screening of soil samples is conducted in conformance with the polyethylene bag head space 
screening method described in MPCA Guidance Document 4-04.  For this purpose, AECOM uses a 
photoionization detector (PID) equipped with a 10.6 eV lamp and calibrated using 100 ppm isobutylene as 
a benzene surrogate.  In the event a different screening tool (Flame Ionization Detector, Methane Meter, 
or different PID lamp excitation level) is used, this is noted on the boring log. Boring logs prepared by 
AECOM typically receive peer review of soil classification by a Professional Geologist, the typed boring 
logs show the encountered strata with the PID meter readings, and indicate the background PID meter 
deflections observed in ambient air.  Alternate forms of boring logs are used when down-hole 
instrumentation is involved, such as the use of Laser Induced Fluorescence or Membrane Interface Probe 
technology.  
 
Soil samples from boreholes are prepared for laboratory analysis in conformance with MPCA Guidance 
Document 4-04.  Soil borings that encounter groundwater often require groundwater sample collection 
from temporary wells or permanent monitoring wells.  This is conducted in conformance with MPCA 
Guidance Document 4-05.  In the event permanent monitoring wells are required, AECOM installs these 
in conformance with Minnesota Department of Health (MDH) well codes. 
 
2.1  Vapor Intrusion Investigation 
AECOM follows the MPCA guidance for Vapor Risk Evaluation and Vapor Intrusion Assessment 
(Guidance Document 4.01a) for vapor sampling during investigation, and as a supplement to 
investigations that were completed without evaluation of this exposure pathway.  This may include push 
probes for soil gas sampling using the Post-Run Tubing (PRT) sampler, and/or installation of semi 
permanent soil gas monitoring points. 
 
Sub-slab samples are collected by first drilling a small (1/2 inch to 1-1/4 inch dia.) hole, and setting a 
temporary sample line in the hole. This line is equipped with intake protection to avoid soil entry, and a 
surface seal to prevent ambient air from flowing into the sub-slab air being sampled.  AECOM also 
fabricates sample ports from brass and polyethylene that are grouted to a ¾ inch hole, which allows for 
repeated sub-slab samples from the same location in a manner that minimizes disruption to the building 
owner. 
 
Whenever sample points such as those described above are sampled, AECOM purges them prior to 
sample collection.  The purge device used may vary with application, but is generally a multi-gas detector 
(e.g. Landtech GEM 500) that has an integral, calibrated flow sample pump.  This instrument has a 
steady-flow pump that allows for predictable sample line purging; the unit is allowed to run for the time 
required to purge the sample line.  The instrument sensor readings are observed, and the sample line 
purging is considered to be confirmed when the readings appear to stabilize.  The multi-gas monitor 
collects measurements of subsurface gas constituents such as oxygen, carbon dioxide, and methane 
which are useful in interpreting sample results and evaluating subsurface air flux. 
 
AECOM efforts for Quality Assurance (QA) are defined in the Work Plan on a site-specific basis, and may 
include use of a tracer compound.  An example of tracer use is placement of sorbent cloths containing 
isopropanol around a vapor sample probe.  The presence of elevated isopropanol concentrations in 
collected vapor samples would indicate that atmospheric air followed a “short circuit” path to the vapor 
collection point, compromising the vapor sample data.  Another QA strategy is to review the instrument 
readings for oxygen and carbon dioxide, and compare the gas ratios to atmospheric norms.  Subsurface 
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vapor tends to be oxygen depleted and richer in carbon dioxide, unless subsurface air flux is sufficient to 
bring fresh air into the subsurface environment.  Such increased air flux often occurs due to human 
alterations such as placement of granular fill and/or structures that penetrate the soil.  The presence of 
such influencing factors, when observed, is taken into account when reviewing the results of vapor 
monitoring.    
 
Sample collection is by ‘Summa’ canister, following manufacturer and Laboratory prescribed procedures.  
Quality Assurance efforts include the line purging and vapor screening tools described above, collection 
of Quality Assurance samples such as a sample line method blank, Ambient Air sample collection, and 
documentation of sample location conditions such as building interior observations and listing of readily 
observed materials in the area that could bias sample results.  The latter conditions are documented on 
the form, Indoor Air Quality Building Survey prepared by Minnesota Department of Health. 
 
Analytical results are interpreted by comparing the contaminants released at the site, with the compounds 
present in the vapor samples.  While the presence of air contaminants not released from the site may be 
a concern, identification of these additional pollutants is not an objective of focused investigatory work.  
Compounds in air samples that were released from the site are reviewed further.  The results of 
subsurface, sub-slab, and interior air sample analysis are evaluated to determine if a contaminant 
migration pathway appears to be completed.  A completed exposure pathway would be inferred if (1) all 
sample locations had the same compound present, and it was a contaminant found in the release, and (2) 
the ratios of these compounds is consistent, with variability attributable to application of Henry’s Law 
and/or natural attenuation processes, where appropriate. 
 
Additional efforts for data reduction may be appropriate in specific cases.   When applied to a site, 
AECOM will document the evaluation method and references that apply.   
 
3.0  Well Sampling 
The following methodologies pertain to groundwater samples collected from wells. 
 
3.1  New Wells 
New wells installed by AECOM are developed prior to sampling in order to enhance the connection 
between the well and the aquifer, and allow for collection of groundwater levels and laboratory samples 
that represent groundwater conditions to the extent practicable. 
 
Well development can include jetting/flushing of the well screen using clean water from a tested source 
soon after well installation.  The jetted water is then removed from the well by purging with a submersible 
pump and the volumes removed noted on the AECOM Well Development Summary.  The well screen is 
then surged to loosen fines in the well annulus, followed by purging of the well to remove fines with the 
purge water.  This process is repeated as necessary to clear sediment from the well; then the well is 
purged at a sustainable rate for collection of well stabilization parameters as described below. 
 
3.2  Monitoring Well Sampling 
Monitoring wells are sampled by AECOM by purging the well at a sustainable rate (if the well yields water 
at a pumpable flow rate) and by collecting readings of “well stabilization” parameters during purging at 
intervals of approximately one standing volume.  The standing volume is determined by calculating the 
volume of water found in the well screen/casing and varies with well diameter. 
 
Well stabilization is considered to occur when the following parameters match within the indicated 
tolerances: 
 
• pH, ±0.1 unit 
• temperature, ±0.5°C 
• specific conductivity, ±5% of instrument range 
• redox potential (if applicable), ±20 mV 
• observed color and turbidity, consistent throughout the last three well volumes 
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In some cases, monitoring wells yield too slowly to allow continued purging.  If this is the case, AECOM 
will purge the well dry once and then collect the stabilization reading set.  Well recovery is monitored by 
AECOM, and the well may be bailed dry a second time if it recovers approximately 50% in two hours.  
Additional sets of stabilization readings will be taken for wells that can be bailed repeatedly and recover 
groundwater each time.  Wells that recover too slowly to allow repeated or continued purging will be 
sampled within approximately three hours of being purged dry, if sufficient water is available for sample 
bottle filling. Departures from these procedures will be noted on the AECOM Sampling Information Form. 
 
Sample collection is accomplished using a sampler bailer, or through use of a dedicated length of sample 
tubing connected to a peristaltic pump.  Collection of water for field tests is typically run through the 
submersible pump’s purge line prior to laboratory sample collection.  A description of the sample 
collection device used is documented on the AECOM Sampling Information Form. 
 
3.3  Water Supply Well Sampling 
AECOM samples water wells by collecting the available information on the well depth, construction, and 
water level if readily available.  The water wells are allowed to run, and purge water is drawn from a tap 
as close as practicable to the pump effluent.  Often, this sample tap is equipped with a hose or other 
purge line to direct volumes of water away from the well location.  Wells that are infrequently used involve 
collection of the stabilization readings described above to determine when groundwater geochemistry in 
the well has stabilized sufficiently for sample collection.  Wells that are in constant use, or have been run 
frequently or an extended period prior to sample collection by AECOM may involve a “grab” sample from 
the sampling tap, as the continued period of operation would be assumed to stabilize well geochemistry 
prior to this. 
 
Water samples are collected from these wells by removing the purge hose if appropriate, and slowing the 
rate of water flow through the sampling tap to a steady trickle, without observable air bubbles or other 
turbulence.  Water is allowed to run directly into sample containers prepared by the analytical laboratory 
and handled appropriately.  Water sampling for bacteriological testing is a specialized technique, and 
includes preparation of the sample location (e.g. flame sterilization for the tap) prior to sample collection. 
This form of water sampling requires more careful handling of all sampling materials, and provisions for 
rapid shipment of samples to the testing facility.   
 
4.0  Equipment Decontamination 
To minimize the amount of equipment requiring decontamination, AECOM relies on the use of dedicated, 
disposable sampling equipment where practicable.  Such disposable equipment includes tubing, bailers 
and bailer retrieval cord, and in-well samplers.  Items not available as disposable items are 
decontaminated between uses/wells.  AECOM seeks to sample “clean” areas first, and work toward more 
contaminated locations to minimize the effects of contaminant carry-over. 
 
The topic of equipment decontamination is extensive and beyond the scope of this report.  AECOM 
generally follows “EPA Protocol B” for decontamination of equipment, using a laboratory grade detergent 
followed by three deionized water rinses.  Where available, AECOM uses a running water rinse for the 
third rinse to maximize the efficiency of decontamination and remove traces of contaminants that may 
remain in standing rinse water. 
 
Field blanks are often collected from equipment rinsate water generated during the final rinse of 
equipment such as bailers, sample tubing, etc.  The same deionized water used for equipment rinsing is 
used for preparation of the field blank to allow for quality assurance testing on the field blank collected.  
When disposable bailers are used, a field blank is prepared by pouring deionized water into the bailer 
prior to use in a well, and then pouring the bailer’s contents into the sample containers.  
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5.0  Aquifer Parameters 
Certain aquifer parameters have to be established for evaluation of groundwater receptor risks.  The 
following aquifer parameters were estimated using generally-accepted techniques for use in the risk 
estimation that applied to the site. 
 
5.1  Horizontal Gradient 
The horizontal gradient (dh/dl) was estimated by taking the difference in head (water elevation) between 
an up-gradient well and a similarly-constructed down-gradient well, to determine the “dh” value.  The 
linear distance between these points was measured graphically perpendicular to flow lines (from the site 
map) and/or from actual field measurements.  The dh value divided by the length between data points 
provides the horizontal gradient (unitless factor) for use in groundwater flow calculations. 
 
5.2  Vertical Gradient 
The vertical gradient (dh/dv) was estimated by taking the difference in head between wells screened in 
different portions of an aquifer, or separate aquifers to provide the “dh” value.  This value divided by the 
“dv” value provides an estimated vertical gradient (unitless factor).  AECOM assigns the descriptions 
“upward” or “downward” to describe the resulting gradient.   
 
The dv value was calculated by taking the elevation of the center of the saturated portion of the shallower 
well, and subtracting the elevation center of the deeper well’s sand pack.  Therefore, the shallower wells 
bottom would be the base of borehole containing sand pack where the screen section is located.  The top 
of well for the deeper well would include the upper elevation of the sand pack found above the well 
screen, and below the well seal/grout in the annulus.   
 
5.3  Pore Velocity 
The pore velocity in the impacted aquifer is presented as an estimate, and was based on the estimated 
values described according to the following formula: 
 
Pore velocity = k x   dh/dl    
 porosity 
 
For this calculation, aquifer material porosity was estimated per Fetter, in the reference cited in the 
following section. 
 
5.4  Determination of Hydraulic Conductivity (k) 
AECOM evaluated the soil texture found in the aquifer materials (screened portion of monitoring wells, for 
example) for determining of k as follows: 
 
5.4.1  Estimated by Soil Texture 
The predominant soil textures encountered in the impacted aquifer were classified by AECOM and 
compared with the soil types described by C.W. Fetter in Applied Hydrogeology, 2nd Edition dated 1988 
(page 80) and in literature cited by Mr. Fetter. The literature provides values of k in cm/sec which are 
converted to other units (e.g. ft/day) using conversion formulas as appropriate. 
 
5.4.2  Estimated by Hazen Approximation  
MPCA Guidance Document 4-06 refers to use of the “Hazen Approximation” for determination of k.  The 
Hazen Approximation was derived from empirical tests conducted on manufactured sand beds of less 
than maximum density.  According to Fetter, the approximation becomes less accurate with decreasing 
effective grain size.  The Hazen method is valid for k values greater than 10-3 cm/sec, and with soils that 
have <5% of fines passing the No. 200 sieve.  AECOM performs grain size analysis on soil samples 
collected from aquifer materials, in conformance with ASTM D-422.   
 
The effective grain size (D10) derived from the sieve analysis is used to estimate k (Hazen method) as 
follows: 
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k = C x (D10)2 

 
Where k is hydraulic conductivity in centimeters/sec, C is a constant given by definition in the literature, 
and D10 is the effective grain size in centimeters.  Fetter provides values for C based on textural soil 
classifications. Where appreciable difference in C values exist for a textural class, the higher and lower 
values are used to calculate a range of k values. 
 
5.5  Natural Attenuation 
AECOM follows MPCA guidance for evaluation of natural attenuation processes in groundwater.  The 
Conceptual Model used in this evaluation includes the assumption that contaminant concentrations can 
diminish as the result of advection (dilution and aquifer mixing), diffusion (as contaminant mass is lost to 
the unsaturated zone by off-gassing of vapor), and bio-degradation.  Microbial populations are facultative; 
microbes suited to a given set of geochemical conditions will become numerous if given time, when faced 
with an energy source (such as dissolved hydrocarbons), and a metabolism-inducing agent.  Bio-
attenuation suitability evaluation is estimated through collection of field measurements for this inducing 
agent (usually an electron acceptor such as dissolved oxygen, or alternative such as nitrate, iron, sulfate, 
etc.) either directly by measuring oxygen or an ion in solution, or indirectly by measuring oxidation-
reduction potential or other geochemical parameters. 
 
The above-described approach is used to develop an inference that natural attenuation processes 
involving microbial activity can occur.  Other inferences can include the measurement of respirometry 
(oxygen, carbon dioxide, methane) parameters to find evidence that metabolic activity is changing the 
composition of subsurface gases.  Other techniques may sample subsurface vapor to determine if the 
ratio of parent compound and degradation products changes over time, or across distance traveled in the 
groundwater.  
 
Direct observation of natural attenuation can be made, by comparing analytical results collected over time 
from the same locations.  If multiple (a rule of thumb is six) consecutive sampling events show a generally 
declining trend in contaminant concentrations, and this is not due to the plume moving out of the 
monitored area, a conclusion is made that natural attenuation is occurring. 
 
6.0  Risk Estimation 
AECOM conducts risk estimation on LUST sites in conformance with MPCA Guidance Document 4-02.  
The risk estimations rely on probable risks associated with impact severity and extent, and proximity to 
identified receptors.  Receptors of contamination may be human or ecological beings.  The pathways of 
exposure include direct bodily contact with contamination, ingestion of impacted soil and/or groundwater, 
and inhalation of vapors.  Low-risk sites include those with minor impacts, impacts found only in a 
relatively small area, and sites where impacts are separated from receptors by a considerable distance.  
Risk-elevating factors include severe impacts, impacts that are extensive or are expanding in scope, and 
the presence of impacts in/near groundwater receptors in the vicinity. 
 
In the event that elevated receptor risks are evident, additional effort is expended in determining whether 
impacts to receptors have occurred.  In the event receptors are impacted by a release, corrective action is 
required in conformance with MPCA policies.  When site conditions are such that receptor impacts have 
been addressed, a revised estimation of risk can be performed.  Remedial actions (including natural 
attenuation) can act on remaining contamination such that either the extent or magnitude of impacts (or 
both) are diminished sufficiently to lower the estimated risks associated with a release site.  In some 
cases, additional risk evaluation effort relies on established toxicological procedures to evaluate risks 
associated with site conditions.  In such cases, a detailed description of methodology will be found in the 
AECOM text.  Other factors that can reduce risk involve breaking an exposure pathway.  Examples of this 
are: covering contaminated soil so that it cannot come into contact with receptors and/or will not leach to 
groundwater, providing an alternative source of water to receptors at-risk from contaminated 
groundwater, and preventing exposure to inhalable contaminants by changing the level or duration of 
exposure. 
 



Leak 15,656 – Alex Exhaust 
AECOM Project 04660027 
 
 

 
 
 
 
 

APPENDIX H 
 

Sampling Information Forms 
 
 
 



SIF2-7&8-07 

 
SAMPLING INFORMATION FORM 

  AECOM 
  161 Cheshire Lane North, Suite 500 
  Minneapolis, MN 55441 
 
Sampler's Name    Mathew J. Beckman  Weather   Overcast/ -10’s – 0’s  
Unusual Conditions      Project  Alex Exhaust  
Location    Alexandria, MN  STS project number:  200606839  
Sample ID number    TW-1  Date sampled    2/8/2007  Time   1010  am     pm  X   
Describe sampling point   Temporary well converted from B-1  
Unique Well Number    
 
 
MONITORING WELL INFORMATION:  (If Applicable) 
 
Monitoring point elevation =   100.70   Datum =    Assumed local   Water elevation =  79.70       
Well depth (prior to sampling) =   25.00   feet below monitoring point (mp) 
Depth to water (below mp) =   21.00   feet Date   2/08/07  Time  1000  am  X   pm    
Well diameter  2  inches Water level above screen?    No     Yes     feet 
Volume of water in well =   ~0.6   gallons 
 
PURGING INFORMATION: 
 
Purging method: Bailer   X      Submersible pump                              Tap         Other   
Tubing type: Teflon           Black poly         Other     
Pump intake or  bailer set at       Waterline  feet below monitoring point (mp). 
Discharge rate (if applicable)       <1 gal/min  gpm x 0.1336806 =          cfm 
At least            well volumes evacuated before sampling, totaling   ~3   gallons. 
 
SAMPLING INFORMATION 
 
Sampling method: Bailer  X     Tap          Other   
Tubing type (if applicable): Teflon          Other      
Bailer was: Disposable        Laboratory cleaned        Field cleaned       Other        
Sample collected from        Waterline  feet below monitoring point. (mp) 
Sample collection discharge rate (if applicable): =        <1 L/min  gpm 
Sample appearance   Cloudy/sediment   Odor  None observed   
Note any sampling observations if necessary      
  
  

Chemical Analysis   VOC, GRO and DRO   

Equipment Calibration    pH = 7,4,10,7   Conductivity = 700 µs/cm @ 0800  
 
 
FIELD STABILIZATION 
 
 Temperature 
   corrected  Water Level   Cumulative 
  Military  Redox conductance Temperature  (nearest  volume of water 
    time pH Pot. [ms/cm] [oC]   0.01 ft.) removed    [gal.] 
1020  7.4  -23  3.59  5.1    ~1  
1025  7.4  -15  3.51  5.0         ~2  
1030  7.4  -5     3.49  4.9         ~3  
                       
                                           
                                            



SIF2-7&8-07 

 
SAMPLING INFORMATION FORM 

  AECOM 
  161 Cheshire Lane North, Suite 500 
  Minneapolis, MN 55441 
 
 
Sampler's Name    Mathew J. Beckman  Weather   Overcast/ -10’s – 0’s  
Unusual Conditions      Project  Alex Exhaust  
Location    Alexandria, MN  STS project number:  200606839  
Sample ID number    TW-2  Date sampled    2/7/2007  Time   1430  am     pm  X   
Describe sampling point   Temporary well converted from B-2  
Unique Well Number    
 
 
MONITORING WELL INFORMATION:  (If Applicable) 
 
Monitoring point elevation =   100.67   Datum =    Assumed local   Water elevation =  83.12       
Well depth (prior to sampling) =   25.00   feet below monitoring point (mp) 
Depth to water (below mp) =   17.55   feet Date   2/7/07  Time  1340  am     pm  X  
Well diameter  2  inches Water level above screen?    No     Yes     feet 
Volume of water in well =   ~0.6   gallons 
 
PURGING INFORMATION: 
 
Purging method: Bailer         Submersible pump                              Tap         Other X - Peristaltic pump  
Tubing type: Teflon           Black poly         Other     
Pump intake or  bailer set at       Waterline  feet below monitoring point (mp). 
Discharge rate (if applicable)       <1 gal/min  gpm x 0.1336806 =          cfm 
At least          5  well volumes evacuated before sampling, totaling   ~3   gallons. 
 
SAMPLING INFORMATION 
 
Sampling method: Bailer       Tap          Other X - Peristaltic pump  
Tubing type (if applicable): Teflon          Other      
Bailer was: Disposable        Laboratory cleaned        Field cleaned       Other        
Sample collected from        Waterline  feet below monitoring point. (mp) 
Sample collection discharge rate (if applicable): =        <1 L/min  gpm 
Sample appearance   Cloudy/sediment   Odor  None observed   
Note any sampling observations if necessary      
  
  

Chemical Analysis   VOC, GRO and DRO   

Equipment Calibration    pH = 7,4,10,7   Conductivity = 700 µs/cm @ 1030  
 
 
FIELD STABILIZATION 
 
 Temperature 
   corrected  Water Level   Cumulative 
  Military  Redox conductance Temperature  (nearest  volume of water 
    time pH Pot. [ms/cm] [oC]   0.01 ft.) removed    [gal.] 
1355  7.2  10  4.39  4.2    ~1  
1405  7.2  12  4.31  4.1         ~2  
1415  7.2  14    4.28  4.3         ~3  
                       
                                           
                                            



SIF2-7&8-07 

 

 
SAMPLING INFORMATION FORM 

  AECOM 
  161 Cheshire Lane North, Suite 500 
  Minneapolis, MN 55441 
 
 
Sampler's Name    Mathew J. Beckman  Weather   Overcast/ -10’s – 0’s  
Unusual Conditions      Project  Alex Exhaust  
Location    Alexandria, MN  STS project number:  200606839  
Sample ID number    TW-3  Date sampled    2/7/2007  Time   1300  am     pm  X   
Describe sampling point   Temporary well converted from B-3  
Unique Well Number    
 
 
MONITORING WELL INFORMATION:  (If Applicable) 
 
Monitoring point elevation =   101.1   Datum =    Assumed local   Water elevation =  84.99       
Well depth (prior to sampling) =   25.00   feet below monitoring point (mp) 
Depth to water (below mp) =   16.11   feet Date   2/08/07  Time  1200  am  X   pm    
Well diameter  2  inches Water level above screen?    No     Yes     feet 
Volume of water in well =   ~1   gallons 
 
PURGING INFORMATION: 
 
Purging method: Bailer         Submersible pump                              Tap         Other X - Peristaltic pump  
Tubing type: Teflon           Black poly         Other  PVC  
Pump intake or  bailer set at       Waterline  feet below monitoring point (mp). 
Discharge rate (if applicable)       <1 gal/min  gpm x 0.1336806 =          cfm 
At least            well volumes evacuated before sampling, totaling   ~3   gallons. 
 
SAMPLING INFORMATION 
 
Sampling method: Bailer       Tap          Other X - Peristaltic pump  
Tubing type (if applicable): Teflon          Other      
Bailer was: Disposable        Laboratory cleaned        Field cleaned       Other        
Sample collected from        Waterline  feet below monitoring point. (mp) 
Sample collection discharge rate (if applicable): =        <1 L/min  gpm 
Sample appearance   Cloudy/sediment   Odor  None observed   
Note any sampling observations if necessary      
  
  

Chemical Analysis   VOC, GRO and DRO   

Equipment Calibration    pH = 7,4,10,7   Conductivity = 700 µs/cm @ 1030  
 
 
FIELD STABILIZATION 
 
 Temperature 
   corrected  Water Level   Cumulative 
  Military  Redox conductance Temperature  (nearest  volume of water 
    time pH Pot. [ms/cm] [oC]   0.01 ft.) removed    [gal.] 
1215  7.1  -17  3.51  9.2    ~1  
1225  7.1  -16  3.49  9.1         ~2  
1235  7.1  -12   3.50  9.2         ~3  
                       
                                           
                                            



SIF2-7&8-07 

 
SAMPLING INFORMATION FORM 

  AECOM 
  161 Cheshire Lane North, Suite 500 
  Minneapolis, MN 55441 
 
 
Sampler's Name    Mathew J. Beckman  Weather   Overcast/ -10’s – 0’s  
Unusual Conditions      Project  Alex Exhaust  
Location    Alexandria, MN  STS project number:  200606839  
Sample ID number    TW-4  Date sampled    2/7/2007  Time   1125  am     pm  X   
Describe sampling point   Temporary well converted from B-4  
Unique Well Number    
 
 
MONITORING WELL INFORMATION:  (If Applicable) 
 
Monitoring point elevation =   100.08   Datum =    Assumed local   Water elevation =  78.36       
Well depth (prior to sampling) =   30.00   feet below monitoring point (mp) 
Depth to water (below mp) =   21.72   feet Date   2/7/07  Time  1035  am  X   pm    
Well diameter  2  inches Water level above screen?    No     Yes     feet 
Volume of water in well =   ~1   gallons 
 
PURGING INFORMATION: 
 
Purging method: Bailer   X      Submersible pump                              Tap         Other X - Peristaltic pump  
Tubing type: Teflon           Black poly         Other     
Pump intake or  bailer set at       Waterline  feet below monitoring point (mp). 
Discharge rate (if applicable)       <1 gal/min  gpm x 0.1336806 =          cfm 
At least            well volumes evacuated before sampling, totaling   ~3   gallons. 
 
SAMPLING INFORMATION 
 
Sampling method: Bailer  X     Tap          Other X - Peristaltic pump  
Tubing type (if applicable): Teflon          Other      
Bailer was: Disposable        Laboratory cleaned        Field cleaned       Other        
Sample collected from        Waterline  feet below monitoring point. (mp) 
Sample collection discharge rate (if applicable): =        <1 L/min  gpm 
Sample appearance   Cloudy/sediment   Odor  None observed   
Note any sampling observations if necessary      
  
  

Chemical Analysis   VOC, GRO and DRO   

Equipment Calibration    pH = 7,4,10,7   Conductivity = 700 µs/cm @ 0945  
 
 
FIELD STABILIZATION 
 
 Temperature 
   corrected  Water Level   Cumulative 
  Military  Redox conductance Temperature  (nearest  volume of water 
    time pH Pot. [ms/cm] [oC]   0.01 ft.) removed    [gal.] 
1045  7.2  101  3.56  7.2    ~1  
1055  7.2  100  3.51  7.1         ~2  
1105  7.2  99  3.49  7.3         ~3  
                       
                                           
                                            



SIF2-7&8-07 

 
SAMPLING INFORMATION FORM 

  AECOM 
  161 Cheshire Lane North, Suite 500 
  Minneapolis, MN 55441 
 
 
Sampler's Name    Mathew J. Beckman  Weather   Overcast/ -10’s – 0’s  
Unusual Conditions      Project  Alex Exhaust  
Location    Alexandria, MN  STS project number:  200606839  
Sample ID number    TW-5  Date sampled    2/7/2007  Time   1205  am     pm  X   
Describe sampling point   Temporary well converted from B-5  
Unique Well Number    
 
 
MONITORING WELL INFORMATION:  (If Applicable) 
 
Monitoring point elevation =   99.98   Datum =    Assumed local   Water elevation =  74.83       
Well depth (prior to sampling) =   26.0   feet below monitoring point (mp) 
Depth to water (below mp) =   25.15   feet Date   2/08/07  Time  1000  am  X   pm    
Well diameter  2  inches Water level above screen?    No     Yes     feet 
Volume of water in well =   ~0.6   gallons 
 
PURGING INFORMATION: 
 
Purging method: Bailer   X      Submersible pump                              Tap         Other   
Tubing type: Teflon           Black poly         Other     
Pump intake or  bailer set at       Waterline  feet below monitoring point (mp). 
Discharge rate (if applicable)       <1 gal/min  gpm x 0.1336806 =          cfm 
At least            well volumes evacuated before sampling, totaling   ~3   gallons. 
 
SAMPLING INFORMATION 
 
Sampling method: Bailer  X     Tap          Other   
Tubing type (if applicable): Teflon          Other      
Bailer was: Disposable        Laboratory cleaned        Field cleaned       Other        
Sample collected from        Waterline  feet below monitoring point. (mp) 
Sample collection discharge rate (if applicable): =        <1 L/min  gpm 
Sample appearance   Cloudy/sediment   Odor  None observed   
Note any sampling observations if necessary   No water in well 2/7/07.  ~0.5’ of water in well the morning of 2/8/07.   
  
  

Chemical Analysis   VOC, GRO and DRO   

Equipment Calibration    pH = 7,4,10,7   Conductivity = 700 µs/cm @ 0800  
 
 
FIELD STABILIZATION 
 
 Temperature 
   corrected  Water Level   Cumulative 
  Military  Redox conductance Temperature  (nearest  volume of water 
    time pH Pot. [ms/cm] [oC]   0.01 ft.) removed    [gal.] 
              
                   
                      
                       
                                           
                                            



SIF2-7&8-07 

 
SAMPLING INFORMATION FORM 

  AECOM 
  161 Cheshire Lane North, Suite 500 
  Minneapolis, MN 55441 
 
 
Sampler's Name    Mathew J. Beckman  Weather   Overcast/ -10’s – 0’s  
Unusual Conditions      Project  Alex Exhaust  
Location    Alexandria, MN  STS project number:  200606839  
Sample ID number    TW-6  Date sampled    2/8/2007  Time   1535  am     pm  X   
Describe sampling point   Temporary well converted from B-6  
Unique Well Number    
 
 
MONITORING WELL INFORMATION:  (If Applicable) 
 
Monitoring point elevation =   99.86   Datum =    Assumed local   Water elevation =  77.39       
Well depth (prior to sampling) =   25.00   feet below monitoring point (mp) 
Depth to water (below mp) =   22.47   feet Date   2/7/07  Time  1445  am  X   pm    
Well diameter  2  inches Water level above screen?    No     Yes     feet 
Volume of water in well =   ~0.5   gallons 
 
PURGING INFORMATION: 
 
Purging method: Bailer         Submersible pump                              Tap         Other X - Peristaltic pump  
Tubing type: Teflon           Black poly         Other     
Pump intake or  bailer set at       Waterline  feet below monitoring point (mp). 
Discharge rate (if applicable)       <1 gal/min  gpm x 0.1336806 =          cfm 
At least            well volumes evacuated before sampling, totaling   ~3   gallons. 
 
SAMPLING INFORMATION 
 
Sampling method: Bailer       Tap          Other X - Peristaltic pump  
Tubing type (if applicable): Teflon          Other      
Bailer was: Disposable        Laboratory cleaned        Field cleaned       Other        
Sample collected from        Waterline  feet below monitoring point. (mp) 
Sample collection discharge rate (if applicable): =        <1 L/min  gpm 
Sample appearance   Cloudy/sediment   Odor  None observed   
Note any sampling observations if necessary      
  
  

Chemical Analysis   VOC, GRO and DRO   

Equipment Calibration    pH = 7,4,10,7   Conductivity = 700 µs/cm @ 0800  
 
 
FIELD STABILIZATION 
 
 Temperature 
   corrected  Water Level   Cumulative 
  Military  Redox conductance Temperature  (nearest  volume of water 
    time pH Pot. [ms/cm] [oC]   0.01 ft.) removed    [gal.] 
1500  7.2  12  3.91  6.9    ~1  
1510  7.2  13  3.88  6.9         ~2  
1520  7.2  15    3.86  6.8         ~3  
                       
                                           
                                            



SIF 2.27-2.28.08 

 
SAMPLING INFORMATION FORM 

  AECOM 
  161 Cheshire Lane North, Suite 500 
  Minneapolis, MN 55441 
 
 
Sampler's Name:    Ryan Doherty  Weather:    Sunny 15-25º  
Unusual Conditions      Project    Alex Exhaust  
Location    Alexandria, MN  STS project number    200705844  
Sample ID number     B-7(W)  Date sampled    2/27/08  Time    1235  am     pm   X  
Describe sampling point     30’ N of TH 27 (3rd Ave) and 90’ E of E side of driveway to old Alex Exhaust  
Unique Well Number   Not Applicable  
 
 
MONITORING WELL INFORMATION:  (If Applicable) 
 
Monitoring point elevation =        97.95  Datum =     Assumed local  Water elevation =         
Well depth (prior to sampling) =        25.58  feet below monitoring point (mp) 
Depth to water (below mp) =        15.8  feet Date    2/27/08  Time     12:20  am     pm   X  
Well diameter  =                     2  inches Water level above screen?     X  No     Yes     feet 
Volume of water in well =            1.6     gallons 
 
PURGING INFORMATION: 
 
Purging method: Bailer        X  Submersible pump        Tap         Other     
Tubing type: Teflon           Black poly         Other     
Pump intake or bailer set at       waterline  . 
Discharge rate (if applicable)         gpm. 
At least             3  well volumes evacuated before sampling, totaling    4.7  gallons. 
 
SAMPLING INFORMATION 
 
Sampling method: Bailer       X  Tap          Other       
Tubing type (if applicable): Teflon          Other       
Bailer was: Disposable      X  Laboratory cleaned        Field cleaned       Other        
Sample collected from        waterline  . 
Sample collection discharge rate (if applicable): =        <1  gpm 
Sample appearance    whitish to clear  Odor    None detected  
Note any sampling observations if necessary     Took duplicate sample at 1250 and called it B-77(W).  Also took Field Blank at 1405  
  
  

Chemical Analysis     DRO, VOC, GRO  

Equipment Calibration    pH = 7,4,10,7   Conductivity = 1413 µs/cm @  1215  
 
 
FIELD STABILIZATION 
 
 Temperature 
   corrected  Water Level   Cumulative 
  Military  Redox conductance Temperature  (nearest  volume of water 
    time pH Pot. [ms/cm] [oC]   0.01 ft.) removed    [gal.] 
1226  7.76  158  1063  9.7    3  
1229  7.75  158  1081  9.5         4  
1233  7.74  158    1088  9.5         5  
                       
                                           
                                            
 
 
 
 
 
 



SIF 2.27-2.28.08 

 

 
SAMPLING INFORMATION FORM 

  AECOM 
  161 Cheshire Lane North, Suite 500 
  Minneapolis, MN 55441 
 
 
Sampler's Name:    Ryan Doherty  Weather:    Overcast 20º Light snow  
Unusual Conditions      Project    Alex Exhaust  
Location    Alexandria, MN  STS project number    200705844  
Sample ID number     B-8(W)  Date sampled    2/28/08  Time    0910  am   X  pm     
Describe sampling point     61’ S of TH 27 (3rd Ave) and 41’ E of Park St.  
Unique Well Number     
 
 
MONITORING WELL INFORMATION:  (If Applicable) 
 
Monitoring point elevation =        98.39  Datum =   Assumed local    Water elevation =         
Well depth (prior to sampling) =        25.05  feet below monitoring point (mp) 
Depth to water (below mp) =        19.67  feet Date    2/28/08  Time     0900  am     pm     
Well diameter  =                     2  inches Water level above screen?     X  No     Yes     feet 
Volume of water in well =            .87     gallons 
 
PURGING INFORMATION: 
 
Purging method: Bailer          Submersible pump        Tap         Other   Peristaltic pump  
Tubing type: Teflon           Black poly         Other     
Pump intake or bailer set at       waterline  . 
Discharge rate (if applicable)         gpm. 
At least             1  well volumes evacuated before sampling, totaling    1  gallon. 
 
SAMPLING INFORMATION 
 
Sampling method: Bailer         Tap          Other     Peristaltic Pump  
Tubing type (if applicable): Teflon          Other       
Bailer was: Disposable        Laboratory cleaned        Field cleaned       Other        
Sample collected from        waterline  . 
Sample collection discharge rate (if applicable): =        <1  gpm 
Sample appearance    slightly cloudy, brown  Odor    None detected  
Note any sampling observations if necessary     Temp well set at 2:05pm on Wed 2/27/08.  No water in well when last checked at   
5:15pm.  Water in well this morning, Thurs 2/28/08.  
  

Chemical Analysis     DRO, VOC, GRO  

Equipment Calibration    pH = 7,4,10,7   Conductivity = 1413 µs/cm @ 0830  
 
 
FIELD STABILIZATION 
 
 Temperature 
   corrected  Water Level   Cumulative 
  Military  Redox conductance Temperature  (nearest  volume of water 
    time pH Pot. [ms/cm] [oC]   0.01 ft.) removed    [gal.] 
0903  8.5  272  688  10.7    .5  
0906  8.39  208  663   9.3         .75  
0909  8.30  194    672   8.9         1.0  
                       
                                           
                                            
 



SIF12.12.08 

 

 
SAMPLING INFORMATION FORM 

  AECOM  
  161 Cheshire Lane North, Suite 500 
  Minneapolis, MN 55441 
 
Sampler's Name:    Ryan Doherty  Weather:    Overcast 10º  
Unusual Conditions      Project   Alex Exhaust   
Location    Alexandria, MN  STS project number    04660027  
Sample ID number     B-9(W)  Date sampled    12/12/08  Time    1200   
Describe sampling point     SE corner of intersection @ 4th St and Oak St  
Unique Well Number     
 
 
TEMPORARY  WELL INFORMATION:  (If Applicable) 
 
Monitoring point elevation =          Datum =       Water elevation =         
Well depth (prior to sampling) =      23.41    feet below monitoring point (mp) 
Depth to water (below mp) =             7.64  feet Date    12/12/08  Time   11:45     
Well diameter =                                 1  inches Water level above screen?    No   X  Yes     feet 
Volume of water in well =               ~1  gallons 
 
PURGING INFORMATION: 
 
Purging method: Bailer          Submersible pump        Tap         Other   Peristaltic  
Tubing type: Teflon           Black poly         Other   polyethylene  
Pump intake or bailer set at       waterline  feet below monitoring point (mp). 
Discharge rate (if applicable)       <1  gpm x 0.1336806 =          cfm 
At least             1  well volumes evacuated before sampling, totaling        1  gallons. 
 
SAMPLING INFORMATION 
 
Sampling method: Bailer         Tap          Other     Peristaltic  
Tubing type (if applicable): Teflon          Other       
Bailer was: Disposable        Laboratory cleaned        Field cleaned       Other        
Sample collected from        waterline  feet below monitoring point. (mp) 
Sample collection discharge rate (if applicable): =          gpm 
Sample appearance    clear, slightly silty  Odor    None detected  
Note any sampling observations if necessary     Took duplicate and called it B-99 @ 12:15.  Took Field Blank at 1445.  
  
  

Chemical Analysis     DRO, GRO, VOC  

Equipment Calibration    pH = 7,4,10,7   Conductivity = 1413 µs/cm @ 1130  
 
 
FIELD STABILIZATION 
 
                                                         Oxidation Temperature 
                        Reduction corrected  Water Level   Cumulative 
  Military                        Potential conductance (EC) Temperature  (nearest  volume of water 
    time pH                  (mV)  (µs/cm) [oC]   0.01 ft.) removed    [gal.] 
  1151     7.89         12         1028       7.5          0.2  
  1156      7.21        -61        1035       6.2          0.5  
  1200      7.20      -60        1040       6.1           1.0  
                                            
                                           
                                            
 



Leak 15,656 – Alex Exhaust 
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APPENDIX I 
 

Grain Size Analyses 
 
 
 
 



Sieve Grain Sum Wt Percent Sum Wt Percent Sum Wt Percent
No. Size (mm) Ret 1 Passing1 Ret 2 Passing2 Ret 3 Passing3
6" 150 #N/A #N/A #N/A
4" 100 #N/A #N/A #N/A
3" 75 #N/A #N/A #N/A
2" 50 #N/A #N/A #N/A

1.5" 38 #N/A #N/A #N/A
1" 25 0.00 100.0 0.00 100.0 0.00 100.0

3/4" 19 #N/A #N/A #N/A
5/8" 15.9 #N/A #N/A #N/A
1/2 12.7 #N/A #N/A #N/A
3/8" 9.5 9.80 97.6 38.30 95.4 #N/A

4 4.75 18.60 95.4 55.70 93.3 10.80 97.3
6 3.35 #N/A #N/A #N/A
8 2.36 28.30 93.1 77.40 90.7 22.30 94.5
10 2 30.90 92.4 83.50 90.0 25.10 93.8
14 1.4 #N/A #N/A #N/A
16 1.18 #N/A #N/A #N/A
20 0.85 #N/A #N/A #N/A
30 0.6 #N/A #N/A #N/A
40 0.425 76.40 81.2 228.30 72.6 89.10 78.0
50 0.3 #N/A #N/A #N/A
70 0.212 #N/A #N/A #N/A
80 0.18 135.30 66.8 435.40 47.8 171.20 57.7
100 0.15 145.00 64.4 452.10 45.8 183.40 54.6
140 0.106 #N/A #N/A #N/A
200 0.075 178.40 56.2 529.30 36.6 221.70 45.2

Size (mm) % Pass1 Size (mm) % Pass2 Size (mm) % Pass3

Coarse #N/A #N/A #N/A 0.0 0.0 0.0 0.0 0.0
Fine #N/A #N/A #N/A 0.0 0.0 0.0 0.0 0.0

Coarse 3.0 3.3 3.5 0.0 0.0 0.0 0.0 0.0
Medium 11.2 17.3 15.8 0.0 0.0 0.0 0.0 0.0

Fine 25.0 36.1 32.8 0.0 0.0 0.0 0.0 0.0
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U.S. Standard Sieve Opening in Inches U.S. Standard Sieve Number

# P200 Cu Cc WC%
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Guidance Document 2-03 – Free Product Recovery Report Worksheet 
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Copies of Water Supply Well Logs 
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APPENDIX L 
 

Results of Public Water Supply Assessment 
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APPENDIX M 
 

Guidance Document 4-19 – Conceptual Corrective Action Design Worksheet 
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APPENDIX N 
 

Site Photographs of UST Removal and Site Layout  
(UST removal photographs provided by Mr. Dennis Stark, City of Alexandria Fire Marshal) 

 
 



Photogrpahs.doc 

 PHOTOGRAPHIC LOG 
Client Name: MPCA 

 

Site Location:   
Alex Exhaust – Leak 15,656 

Project No. 04660027 
 

Photo No. 
1 

Date: 
5/16/88 

Direction Photo  
Taken: 
 
Facing Northwest 

Description:  
  
This photograph 
shows one of the 
four USTs removed 
from the former 
Cenex station in 
May of 1988. 
 
 
 
 
Photograph provided by 
Mr. Dennis Stark, City of 
Alexandria Fire Marshal 

 
 
 

Photo No. 
2 

Date: 
5/16/88 

Direction Photo  
Taken: 
 
Facing Northwest 

Description: 
 
This photograph 
shows the four USTs 
excavated from the 
release site in May of 
1988. 
 
 
 
 
 
 
Photograph provided by 
Mr. Dennis Stark, City of 
Alexandria Fire Marshal 

 



Photogrpahs.doc 

 

 PHOTOGRAPHIC LOG 
Client Name: MPCA 

 

Site Location:   
Alex Exhaust – Leak 15,656 

Project No. 04660027 
 

Photo No. 
3 

Date: 
2/7/07 

Direction Photo  
Taken: 
 
Facing Northwest 
 

Description:  
 
This photograph 
shows the site 
configuration in 
February, 2007.  The 
white building on the 
right of the photo is 
the Alex Exhaust 
building. 
 

 
Photo No. 

4 
Date: 

2/7/07 

Direction Photo  
Taken: 
 
Facing Northwest 
 

Description: 
 
This photograph 
shows the large 
shed/garage building 
north of the Alex 
Exhaust building. 
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 Guidance Document c-prp4-06: September 2008 
 Petroleum Remediation Program 
 Minnesota Pollution Control Agency 

 
Web pages and phone numbers 

 
MPCA staff   http://www.pca.state.mn.us/pca/staff/index.cfm 
MPCA toll free  1-800-657-3864 
Petroleum Remediation Program web page 
   http://www.pca.state.mn.us/programs/lust_p.html 
MPCA Info. Request http://www.pca.state.mn.us/about/inforequest.html 
MPCA VIC program http://www.pca.state.mn.us/cleanup/vic.html 
MPCA Petroleum Brownfields Program 
   http://www.pca.state.mn.us/programs/vpic_p.html  
MPCA SRS guidance documents 
   http://www.pca.state.mn.us/cleanup/riskbasedoc.html 
   http://www.pca.state.mn.us/cleanup/riskbasedoc.html#surfacewaterpathway   
MDH HRLs  http://www.health.state.mn.us/divs/eh/groundwater/hrltable.html 
MDH DW hotline 1-800-818-9318 
Petrofund Web Page http://www.state.mn.us/cgi-bin/portal/mn/jsp/content.do?id=-

536881377&agency=Commerce 
Petrofund Phone  651-215-1775 or 1-800-638-0418 
State Duty Officer 651-649-5451 or 1-800-422-0798 

 
 
 
 
 

Upon request, this document can be made available in other formats, including Braille, large print 
and audio tape. TTY users call 651/282-5332 or Greater Minnesota 1-800-657-3864 (voice/TTY). 

 
Printed on recycled paper containing at least 10 percent fibers from paper recycled by consumers. 
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