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I. INTRODUCTION 
 

Corrective Action Design Background 
 
The Junction Food‐N‐Fuel site (Junction site, Figure 1) contains remnant gasoline impacts to its soils and 
groundwater which have been shown to extend beyond the Junction property boundaries.  Specifically, 
the  site’s  soil  contaminant  plume  extends  to  the  west  and  southwest  of  the  Junction  property 
boundaries, somewhat beneath the adjoining State Highway 53 right‐of‐way, and beneath the adjoining 
Radco / Turbo‐Diesel property (Figure 2).  The site’s groundwater contaminant plume extends northwest 
of  the  Junction  property  boundary,  and  has  impacted  the  adjacent  Radco  /  Turbo‐Diesel  property’s 
water  supply well  (designated  as  PW‐5497)  and  an  additional water  supply well  (designated  as  PW‐
4621)  located  on  the  next  neighboring  property  owned  by MMT Heating  and  Cooling  (MMT)  to  the 
northwest (Figure 3). 
 
Various corrective actions have been applied to the Junction site over its history.  Recently however, the 
final corrective action goal has been established  for  this project  to provide  the site’s  two neighboring 
properties with safe drinking water.  The principal objectives toward this goal have been as follows: 

 provide support and assistance for a municipal water main to be extended to the area of the 
site; and 

 provide private connections from the municipal water line extension to the two neighboring 
property facilities.    

 
A Corrective Action Design for the project was compiled and submitted to the MPCA in July, 2012, with a 
project  budget  created  and  submitted  to  the  Minnesota  Department  of  Commerce’s  Petrofund 
(Petrofund)  Program  in March,  2013.    Approvals  from  the MPCA  and  the  Petrofund were  received 
August 22nd, 2012, and March 21st, 2013, respectively.    In addition to providing private connections to 
the water main, the MPCA requested that a confirmation  indoor air sample be collected and analyzed 
from  the  Junction  property  building  (now  occupied  by  the  Casa  Latte  Restaurant;  see  MPCA 
Correspondence, attached). 
 

 
Installation of the Municipal Water Main 

 
The city of Hermantown completed the installation of its planned water main extension during the late 
fall of 2012.  Part of the installation required an excavation directed southeastward along the northeast 
margin of the Highway 53 from the highway’s intersection with Lindahl Road, to a planned termination 
point located at the Junction property’s highway entrance.   Prior to the project’s commencement, the 
portion  of  the  excavation  entering  the  area  of  the  planned  terminus was  recognized  as  having  the 
potential to  intercept the western margin of the site’s soil contaminant plume.   During the excavation, 
an  environmental  technician  visited  the  site,  documented  the  progress  of  the  excavation,  screened 
excavated soils  for petroleum‐related organic vapors, and advised  the excavation crew with  regard  to 
replacement  of  the  excavated  soil  as  backfill.    Results  of  the  excavation’s monitoring  revealed  no 
excavated  soils  registering  above  10  parts  per million  petroleum‐related  organic  vapors,  the MPCA 
threshold triggering the requirement for off‐site disposal.  Installation of the water main was completed, 
along with  three spur  lines and  junction boxes  for private connections.   All excavated soils were  then 
returned to the excavation.  A full account of the excavation was summarized in: Excavation Report, City 
of Hermantown Water Main Excavation (TPT 96e‐604: January, 2013). 
 
Due  to  the  seasonal  advance of unfavorable weather  conditions,  scheduling of  the  follow‐up private 
water line connections was postponed until the spring of 2013.   
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II. METHODS AND RESULTS 
 

Private Water Line Connections 
 
The  site was  revisited on  June 20th, 2013 by Shelton Excavating  (the excavation  contractor) and MSA 
Professional Services (the environmental consultant).  A horizontal boring was initiated near the Radco / 
Turbo‐Diesel  property water  supply  well,  approximately  120  feet  distant  from  the  nearest mapped 
extent of the site’s soil contaminant plume.  The boring was driven using 2‐inch diameter rod, and was 
extended  southward, beneath  the  site’s asphalt drive,  toward  the area of  the water main’s  spur  line 
junction boxes.   No drill cuttings were produced during  the operation.   The municipal excavation was 
reopened in the area of the spur line junction boxes for the purpose of receiving the leading end of the 
horizontal  boring.    Due  to  rocky  soils,  the  boring’s  planned  course  was  diverted  eastward  several 
degrees, necessitating enlargement of the excavation southward, but remaining within the earlier water 
main’s excavated area.  The final reopened excavation measured approximately 6½ feet wide x 20 feet 
long x 9 feet deep.  No groundwater was encountered or accumulated within the excavation during the 
short duration of  its being open.   No petroleum odors were observed during  the excavation process.   
The soil stockpile generated adjacent  to the excavation was sampled at 10 widely‐spaced points, with 
each  sample  collected  approximately  1  foot  beneath  the  stockpile’s  surface.    Each  soil  sample was 
individually sealed in a disposable plastic bag and allowed to generate potential head‐space vapors for a 
minimum  period  of  10 minutes.    The  soil  samples  were  then  field  screened  for  petroleum‐related 
organic  vapors  using  a  portable  photoionization  detector  (PID;  equipped  with  a  10.6  eV  lamp  and 
calibrated to an isobutylene standard prior to field activities).  PID readings ranged from 0.3 to 1.7 parts 
per million petroleum‐related organic  vapors  (Table  1).   Due  to  the  low  PID  readings  (<10 parts per 
million throughout the sample suite) the excavation contractor was given approval to use the excavated 
soil as backfill.   
 
Due  to  the  divergence  of  the  horizontal  boring,  the  appropriate  spur  line  junction  box was moved 
southward  from  its  earlier  position.   A  new  1  inch  diameter  copper  line was  then  back‐fed  into  the 
borehole from within the excavation as the drill rod was retracted.   The final connections at the water 
main’s spur line junction box and at the Radco / Turbo‐Diesel facility were completed on June 21st, 2013.  
The excavation was backfilled with the excavated material. 
 
The second private line installation (MMT property) was completed on June 25th and 26th, 2013.  Prior to 
commencement, the excavation contractor’s understanding of the locations of the site’s known impacts 
was again confirmed.   Due to the excessive distance separating the MMT property planned work from 
the  site’s  known  soil  contaminant  plume  (approximately  250  feet),  the  drilling  and  excavation work 
proceeded  without  environmental  monitoring,  but  with  the  arrangement  that  should  evidence  of 
petroleum  contamination  be  encountered,  the  environmental  technician would  be  called  to  the  site 
immediately.  The second water line installation and final connections were completed without evidence 
of petroleum contamination being encountered.  All excavated soils were returned to the excavations as 
backfill.  
 
As  follow‐ups  to  the municipal water  line  connections,  the water  supply wells of  the Radco  / Turbo‐
Diesel property and of  the MMT property were abandoned and  sealed on  July 29th, 2013 by Denny’s 
Well Drilling (see MDH Well Sealing Records, attached). 
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Confirmation Indoor Air Sampling 
 
An  indoor  air  sample was  collected  from  the  former  Junction  Food‐N‐Fuel building during  a  24‐hour 
period on July 2nd and 3rd, 2013 using a summa canister and analyzed for TO‐15 parameters.  Results of 
the  interior  air  analysis  revealed  two  relatively minor  Intrusion  Screening Value  exceedences  for  the 
compounds  1,2‐dichloroethane  and  trichloroethylene.    Both  of  these  are  halogenated  compounds, 
commonly associated with domestic and commercial cleaning agents, and may not be associated with 
the site’s remnant petroleum contamination.    
 
 

III. CONCLUSIONS / RECOMMENDATIONS 
 
The  final  corrective action goal  for  this project,  to provide  the  site’s  two neighboring properties with 
safe  drinking  water,  has  been  achieved  through  direct  connections  to  the  city  of  Hermantown’s 
municipal water supply.  No contaminated soil or contaminated groundwater was generated during the 
project requiring special handling and disposal.   The site’s two  impacted water supply wells have been 
abandoned and sealed to current Minnesota Department of Health (MDH) standards.    
 
MSA Professional Services recommends  that  the  Junction Food‐N‐Fuel site be reviewed  for closure by 
the MPCA. 
 
Upon receiving site closure, the following tasks will need to be completed:  

 abandonment and sealing of the site’s eight groundwater monitoring wells; and 

 a forwarding of notification to the MPCA of the well abandonments. 
Please  feel  free  to  contact  us  at  (218)  722‐3915  if  you  have  any  questions  or  require  additional 
information. 
 
This report was completed September 14th, 2013. 
 
 
 
    09/12/2013        09/12/2013

Jon Hinkel, P.G. 
Senior Project Hydrologist 
Environmental Department 
MSA  Professional  Services, 
Inc. 

  Date    Jeffrey K. Anderson, P.E., 
Report Reviewer 
Environmental Department 
MSA Professional Services, Inc. 
 

  Date 

 
Attachments:  Figures 1‐4 
    Tables 1,2, 17a, 17b 
    Laboratory Report 
    MDH Well Sealing Records 
    MPCA Correspondence  
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TABLES 



SP-1 0.6

SP-2 0.7

SP-3 0.4

SP-4 0.7

SP-5 0.5

SP-6 0.3

SP-7 0.5

SP-8 0.8

SP-9 1.7

SP-10 0.6

  All readings are presented in parts per million
  petroleum-related organic vapors

Soil Sample Number
Field 

Screening 
Reading

Stockpile 
Samples

Table 1

Junction Food-N-Fuel Site
June 20th, 2013

Stockpile Sample Field Screening Results



82.6 61.2 45 31,000
< 0.93 1.5 < 0.64 4.5

2-Butanone (MEK) 8.6 9.5 5.0 5,000
< 0.9 0.89 0.68 700

Chloroform -- -- 13 100
Chloromethane 1.1 1.1 1.6 90
Dichlorodifluoromethane 2.6 2.5 1.7 200

-- 3.7 1.3 0.4
-- 1,270 1300 15,000

2.8 < 1.2 < 0.87 1,000
3.3 < 1.1 1.2 --
5.9 1.9 1.2 2,000

Methylene Chloride < 1.0 < 0.98 2.0 20
-- -- < 0.72 3,000
-- -- < 3.3 9
-- 92.0 54 7,000

17.4 11.3 3.7 1,000
< 0.86 < 0.83 0.65 --

7.2 4.8 5.3 5,000
< 1.6 < 1.5 19 3
119 25.5 1.1 7
48.1 10.0 < 0.98 6
10.8 4.0 < 1.7 100
6.5 2.3 < 0.87 100

Only detected compounds and standard petroleum compounds are included above; see lab report for full list of analyses. 

All analyses results are provided in in micrograms per cubic meter (ug/m3).

--    =    analysis not conducted / regulatory standards not yet established / not included in earlier tables 17a and 17b

Bold type indicates MPCA Intrusion Screening Value exceedence.

   =   shading indicates data previously reported in Tables 17a and 17b

<   =   below laboratory detection limits

Acetone

Naphthalene

Carbon Disulfide

1,2- Dichloroethane

Styrene

Methly Tertiary Butyl Ether

concentrations in micrograms per cubic meter

2-Propanol

Ethanol

n-Heptane / Heptane
n-Hexane

o-Xylene

Tetrahydrofuran

Ethylbenzene

MPCA       
Intrusion 

Screening 
Value

Table 2

Air Sampling Analyses Resuluts

Parameter

Results of Interior Air Analyses:  Casa Latte Restaurant

Junction Food-N-Fuel Site

Benzene

July, 2013October, 2007April, 2007

Notes: 

Toluene
Trichloroethylene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
m & p-Xylene
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Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

Jon Hinkel
MSA Professional Services
301 West First St. Ste 408
Duluth, MN 55802

Report Summary

Thursday July 11, 2013

Report Number: L645048

Samples Received: 07/05/13

Client Project: MSA R00625001

Description: Junction Food-N-Fuel Site

The analytical results in this report are based upon information supplied
by you, the client, and are for your exclusive use.  If you have any
questions regarding this data package, please do not hesitate to call.

Entire Report Reviewed By: ____________________________________

John Hawkins , ESC Representative

Laboratory Certification Numbers
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 01157CA, CT - PH-0197,
FL - E87487, GA - 923, IN - C-TN-01, KY - 90010, KYUST - 0016,
NC - ENV375/DW21704/BIO041, ND - R-140. NJ - TN002, NJ NELAP - TN002,
SC - 84004, TN - 2006, VA - 460132, WV - 233, AZ - 0612,
MN - 047-999-395, NY - 11742, WI - 998093910, NV - TN000032011-1,
TX - T104704245-11-3, OK - 9915, PA - 68-02979, IA Lab #364

Accreditation is only applicable to the test methods specified on each scope of accreditation held
by ESC Lab Sciences.
Note: The use of the preparatory EPA Method 3511 is not approved or endorsed by the CA ELAP.

This report may not be reproduced, except in full, without written approval from ESC Lab Sciences.
Where applicable, sampling conducted by ESC is performed per guidance provided
in laboratory standard operating procedures: 060302, 060303, and 060304.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jon Hinkel                                                            July 11, 2013                      
MSA Professional Services                                                                                
301 West First St. Ste 408                                                                               
Duluth, MN 55802                                                                                         

ESC Sample # :   L645048-01        
Date Received   :   July      05, 2013                                                                   
Description     :   Junction Food-N-Fuel Site                                                            

Site ID  :   HERMANTOWN, MN        
Sample ID       :   CASA LATTE INTERIOR AIR SAMPLE 7/3/13                                                

Project # :   MSA R00625001        
Collected By    :   Jon Hinkel                                                                           
Collection Date :   07/03/13 08:09                                                                      

Parameter                             Cas#   Mol Wght RDL1  RDL2    ppbv     ug/m3    Method       Date   Dil.   

Volatile Organics                  
Acetone                           67-64-1    58.1   1.25  3.00    19.       45.       TO-15    07/10/13   1    
Allyl chloride                    107-05-1  76.53  0.200 0.630   < 0.20    < 0.63     TO-15    07/10/13   1    
Benzene                           71-43-2    78.1  0.200 0.640   < 0.20    < 0.64     TO-15    07/10/13   1    
Benzyl Chloride                   100-44-7   127   0.200  1.00   < 0.20    < 1.0      TO-15    07/10/13   1    
Bromodichloromethane              75-27-4    164   0.200  1.30   < 0.20    < 1.3      TO-15    07/10/13   1    
Bromoform                         75-25-2    253   0.600  6.20   < 0.60    < 6.2      TO-15    07/10/13   1    
Bromomethane                      74-83-9    94.9  0.200 0.780   < 0.20    < 0.78     TO-15    07/10/13   1    
1,3-Butadiene                     106-99-0   54.1   2.00  4.40   < 2.0     < 4.4      TO-15    07/10/13   1    
Carbon disulfide                  75-15-0    76.1  0.200 0.620    0.22      0.68      TO-15    07/10/13   1    
Carbon tetrachloride              56-23-5    154   0.200  1.30   < 0.20    < 1.3      TO-15    07/10/13   1    
Chlorobenzene                     108-90-7   113   0.200 0.920   < 0.20    < 0.92     TO-15    07/10/13   1    
Chloroethane                      75-00-3    64.5  0.200 0.530   < 0.20    < 0.53     TO-15    07/10/13   1    
Chloroform                        67-66-3    119   0.200 0.970    2.7       13.       TO-15    07/10/13   1    
Chloromethane                     74-87-3    50.5  0.200 0.410    0.78      1.6       TO-15    07/10/13   1    
2-Chlorotoluene                   95-49-8    126   0.200  1.00   < 0.20    < 1.0      TO-15    07/10/13   1    
Cyclohexane                       110-82-7   84.2  0.200 0.690   < 0.20    < 0.69     TO-15    07/10/13   1    
Dibromochloromethane              124-48-1   208   0.200  1.70   < 0.20    < 1.7      TO-15    07/10/13   1    
1,2-Dibromoethane                 106-93-4   188   0.200  1.50   < 0.20    < 1.5      TO-15    07/10/13   1    
1,2-Dichlorobenzene               95-50-1    147   0.200  1.20   < 0.20    < 1.2      TO-15    07/10/13   1    
1,3-Dichlorobenzene               541-73-1   147   0.200  1.20   < 0.20    < 1.2      TO-15    07/10/13   1    
1,4-Dichlorobenzene               106-46-7   147   0.200  1.20   < 0.20    < 1.2      TO-15    07/10/13   1    
1,2-Dichloroethane                107-06-2    99   0.200 0.810    0.31      1.3       TO-15    07/10/13   1    
1,1-Dichloroethane                75-34-3     98   0.200 0.800   < 0.20    < 0.80     TO-15    07/10/13   1    
1,1-Dichloroethene                75-35-4    96.9  0.200 0.790   < 0.20    < 0.79     TO-15    07/10/13   1    
cis-1,2-Dichloroethene            156-59-2   96.9  0.200 0.790   < 0.20    < 0.79     TO-15    07/10/13   1    
trans-1,2-Dichloroethene          156-60-5   96.9  0.200 0.790   < 0.20    < 0.79     TO-15    07/10/13   1    
1,2-Dichloropropane               78-87-5    113   0.200 0.920   < 0.20    < 0.92     TO-15    07/10/13   1    
cis-1,3-Dichloropropene          10061-01-5  111   0.200 0.910   < 0.20    < 0.91     TO-15    07/10/13   1    
trans-1,3-Dichloropropene        10061-02-6  111   0.200 0.910   < 0.20    < 0.91     TO-15    07/10/13   1    
1,4-Dioxane                       123-91-1   88.1  0.200 0.720   < 0.20    < 0.72     TO-15    07/10/13   1    
Ethanol                           64-17-5    46.1   50.4  95.0    710       1300      TO-15    07/11/13   80   
Ethylbenzene                      100-41-4   106   0.200 0.870   < 0.20    < 0.87     TO-15    07/10/13   1    
4-Ethyltoluene                    622-96-8   120   0.200 0.980   < 0.20    < 0.98     TO-15    07/10/13   1    
Trichlorofluoromethane            75-69-4   137.4  0.200  1.10   < 0.20    < 1.1      TO-15    07/10/13   1    
Dichlorodifluoromethane           75-71-8   120.92 0.200 0.990    0.34      1.7       TO-15    07/10/13   1    
1,1,2-Trichlorotrifluoroethane    76-13-1   187.4  0.200  1.50   < 0.20    < 1.5      TO-15    07/10/13   1    
1,2-Dichlorotetrafluoroethane     76-14-2    171   0.200  1.40   < 0.20    < 1.4      TO-15    07/10/13   1    
Heptane                           142-82-5   100   0.200 0.820    0.30      1.2       TO-15    07/10/13   1    
Hexachloro-1,3-butadiene          87-68-3    261   0.630  6.70   < 0.63    < 6.7      TO-15    07/10/13   1    
n-Hexane                          110-54-3   86.2  0.200 0.710    0.35      1.2       TO-15    07/10/13   1    
Isopropylbenzene                  98-82-8   120.2  0.200 0.980   < 0.20    < 0.98     TO-15    07/10/13   1    
Methylene Chloride                75-09-2    84.9  0.200 0.690    0.58      2.0       TO-15    07/10/13   1    
Methyl Butyl Ketone               591-78-6   100    1.25  5.10   < 1.3     < 5.1      TO-15    07/10/13   1    

RDL1 = ppbv  , RDL2 = ug/m3                                                                              
Note:                                                                                                    
Units are based on (STP) - Standard Temperature and Pressure                                             
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 07/11/13 17:03 Printed: 07/11/13 17:04                                                         
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS                                                                               
Jon Hinkel                                                            July 11, 2013                      
MSA Professional Services                                                                                
301 West First St. Ste 408                                                                               
Duluth, MN 55802                                                                                         

ESC Sample # :   L645048-01        
Date Received   :   July      05, 2013                                                                   
Description     :   Junction Food-N-Fuel Site                                                            

Site ID  :   HERMANTOWN, MN        
Sample ID       :   CASA LATTE INTERIOR AIR SAMPLE 7/3/13                                                

Project # :   MSA R00625001        
Collected By    :   Jon Hinkel                                                                           
Collection Date :   07/03/13 08:09                                                                      

Parameter                             Cas#   Mol Wght RDL1  RDL2    ppbv     ug/m3    Method       Date   Dil.   

2-Butanone (MEK)                  78-93-3    72.1   1.25  3.70    1.7       5.0       TO-15    07/10/13   1    
4-Methyl-2-pentanone (MIBK)       108-10-1  100.1   1.25  5.10   < 1.3     < 5.1      TO-15    07/10/13   1    
Methyl methacrylate               80-62-6   100.12 0.200 0.820   < 0.20    < 0.82     TO-15    07/10/13   1    
MTBE                             1634-04-4   88.1  0.200 0.720   < 0.20    < 0.72     TO-15    07/10/13   1    
Naphthalene                       91-20-3    128   0.630  3.30   < 0.63    < 3.3      TO-15    07/10/13   1    
2-Propanol                        67-63-0    60.1   20.0  49.0    22.       54.       TO-15    07/10/13   16   
Propene                           115-07-1   42.1  0.400 0.690   < 0.40    < 0.69     TO-15    07/10/13   1    
Styrene                           100-42-5   104   0.200 0.850    0.88      3.7       TO-15    07/10/13   1    
1,1,2,2-Tetrachloroethane         79-34-5    168   0.200  1.40   < 0.20    < 1.4      TO-15    07/10/13   1    
Tetrachloroethylene               127-18-4   166   0.200  1.40   < 0.20    < 1.4      TO-15    07/10/13   1    
Tetrahydrofuran                   109-99-9   72.1  0.200 0.590    0.22      0.65      TO-15    07/10/13   1    
Toluene                           108-88-3   92.1  0.200 0.750    1.4       5.3       TO-15    07/10/13   1    
1,2,4-Trichlorobenzene            120-82-1   181   0.630  4.70   < 0.63    < 4.7      TO-15    07/10/13   1    
1,1,1-Trichloroethane             71-55-6    133   0.200  1.10   < 0.20    < 1.1      TO-15    07/10/13   1    
1,1,2-Trichloroethane             79-00-5    133   0.200  1.10   < 0.20    < 1.1      TO-15    07/10/13   1    
Trichloroethylene                 79-01-6    131   0.200  1.10    3.5       19.       TO-15    07/10/13   1    
1,2,4-Trimethylbenzene            95-63-6    120   0.200 0.980    0.22      1.1       TO-15    07/10/13   1    
1,3,5-Trimethylbenzene            108-67-8   120   0.200 0.980   < 0.20    < 0.98     TO-15    07/10/13   1    
2,2,4-Trimethylpentane            540-84-1  114.22 0.200 0.930   < 0.20    < 0.93     TO-15    07/10/13   1    
Vinyl chloride                    75-01-4    62.5  0.200 0.510   < 0.20    < 0.51     TO-15    07/10/13   1    
Vinyl Bromide                     593-60-2  106.95 0.200 0.870   < 0.20    < 0.87     TO-15    07/10/13   1    
Vinyl acetate                     108-05-4   86.1  0.200 0.700   < 0.20    < 0.70     TO-15    07/10/13   1    
m&p-Xylene                       1330-20-7   106   0.400  1.70   < 0.40    < 1.7      TO-15    07/10/13   1    
o-Xylene                          95-47-6    106   0.200 0.870   < 0.20    < 0.87     TO-15    07/10/13   1    
TPH (GC/MS) Low Fraction         8006-61-9   101    50.0  210.   < 50.     < 210      TO-15    07/10/13   1    
1,4-Bromofluorobenzene            460-00-4                       97.13     % Rec.     TO-15    07/10/13   1    

RDL1 = ppbv  , RDL2 = ug/m3                                                                              
Note:                                                                                                    
Units are based on (STP) - Standard Temperature and Pressure                                             
The reported analytical results relate only to the sample submitted.                                     
This report shall not be reproduced, except in full, without the written approval from ESC.              
.                                                                                                        
Reported: 07/11/13 17:03 Printed: 07/11/13 17:04                                                         
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TSR Signing Reports: 341
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858
1-800-767-5859
Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970
MSA Professional Services               
Jon Hinkel                                      
301 West First St. Ste 408                          Quality Assurance Report

Level II
Duluth, MN 55802                                                                                             July 11, 2013

L645048

Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

1,1,1-Trichloroethane                   < .2            ppb                                            WG671017 07/09/13 14:29 
1,1,2,2-Tetrachloroethane               < .2            ppb                                            WG671017 07/09/13 14:29 
1,1,2-Trichloroethane                   < .2            ppb                                            WG671017 07/09/13 14:29 
1,1,2-Trichlorotrifluoroethane          < .2            ppb                                            WG671017 07/09/13 14:29 
1,1-Dichloroethane                      < .2            ppb                                            WG671017 07/09/13 14:29 
1,1-Dichloroethene                      < .2            ppb                                            WG671017 07/09/13 14:29 
1,2,4-Trichlorobenzene                  < .63           ppb                                            WG671017 07/09/13 14:29 
1,2,4-Trimethylbenzene                  < .2            ppb                                            WG671017 07/09/13 14:29 
1,2-Dibromoethane                       < .2            ppb                                            WG671017 07/09/13 14:29 
1,2-Dichlorobenzene                     < .2            ppb                                            WG671017 07/09/13 14:29 
1,2-Dichloroethane                      < .2            ppb                                            WG671017 07/09/13 14:29 
1,2-Dichloropropane                     < .2            ppb                                            WG671017 07/09/13 14:29 
1,2-Dichlorotetrafluoroethane           < .2            ppb                                            WG671017 07/09/13 14:29 
1,3,5-Trimethylbenzene                  < .2            ppb                                            WG671017 07/09/13 14:29 
1,3-Butadiene                           < 2             ppb                                            WG671017 07/09/13 14:29 
1,3-Dichlorobenzene                     < .2            ppb                                            WG671017 07/09/13 14:29 
1,4-Dichlorobenzene                     < .2            ppb                                            WG671017 07/09/13 14:29 
1,4-Dioxane                             < .2            ppb                                            WG671017 07/09/13 14:29 
2,2,4-Trimethylpentane                  < .2            ppb                                            WG671017 07/09/13 14:29 
2-Butanone (MEK)                        < 1.25          ppb                                            WG671017 07/09/13 14:29 
2-Chlorotoluene                         < .2            ppb                                            WG671017 07/09/13 14:29 
4-Ethyltoluene                          < .2            ppb                                            WG671017 07/09/13 14:29 
4-Methyl-2-pentanone (MIBK)             < 1.25          ppb                                            WG671017 07/09/13 14:29 
Acetone                                 < 1.25          ppb                                            WG671017 07/09/13 14:29 
Allyl chloride                          < .2            ppb                                            WG671017 07/09/13 14:29 
Benzene                                 < .2            ppb                                            WG671017 07/09/13 14:29 
Benzyl Chloride                         < .2            ppb                                            WG671017 07/09/13 14:29 
Bromodichloromethane                    < .2            ppb                                            WG671017 07/09/13 14:29 
Bromoform                               < .6            ppb                                            WG671017 07/09/13 14:29 
Bromomethane                            < .2            ppb                                            WG671017 07/09/13 14:29 
Carbon disulfide                        < .2            ppb                                            WG671017 07/09/13 14:29 
Carbon tetrachloride                    < .2            ppb                                            WG671017 07/09/13 14:29 
Chlorobenzene                           < .2            ppb                                            WG671017 07/09/13 14:29 
Dibromochloromethane                    < .2            ppb                                            WG671017 07/09/13 14:29 
Chloroethane                            < .2            ppb                                            WG671017 07/09/13 14:29 
Chloroform                              < .2            ppb                                            WG671017 07/09/13 14:29 
Chloromethane                           < .2            ppb                                            WG671017 07/09/13 14:29 
cis-1,2-Dichloroethene                  < .2            ppb                                            WG671017 07/09/13 14:29 
cis-1,3-Dichloropropene                 < .2            ppb                                            WG671017 07/09/13 14:29 
Cyclohexane                             < .2            ppb                                            WG671017 07/09/13 14:29 
Dichlorodifluoromethane                 < .2            ppb                                            WG671017 07/09/13 14:29 
Ethylbenzene                            < .2            ppb                                            WG671017 07/09/13 14:29 
Heptane                                 < .2            ppb                                            WG671017 07/09/13 14:29 
Hexachloro-1,3-butadiene                < .63           ppb                                            WG671017 07/09/13 14:29 
Isopropylbenzene                        < .2            ppb                                            WG671017 07/09/13 14:29 
m&p-Xylene                              < .4            ppb                                            WG671017 07/09/13 14:29 
Methyl Butyl Ketone                     < 1.25          ppb                                            WG671017 07/09/13 14:29 
Methyl methacrylate                     < .2            ppb                                            WG671017 07/09/13 14:29 
MTBE                                    < .2            ppb                                            WG671017 07/09/13 14:29 
Methylene Chloride                      < .2            ppb                                            WG671017 07/09/13 14:29 
n-Hexane                                < .2            ppb                                            WG671017 07/09/13 14:29 
Naphthalene                             < .63           ppb                                            WG671017 07/09/13 14:29 
o-Xylene                                < .2            ppb                                            WG671017 07/09/13 14:29 
Propene                                 < .4            ppb                                            WG671017 07/09/13 14:29 
Styrene                                 < .2            ppb                                            WG671017 07/09/13 14:29 
Tetrachloroethylene                     < .2            ppb                                            WG671017 07/09/13 14:29 
Tetrahydrofuran                         < .2            ppb                                            WG671017 07/09/13 14:29 
Toluene                                 < .2            ppb                                            WG671017 07/09/13 14:29 
TPH (GC/MS) Low Fraction                < 50            ppb                                            WG671017 07/09/13 14:29 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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L645048

Laboratory Blank
Analyte                                 Result          Units        % Rec            Limit            Batch    Date Analyzed  

trans-1,2-Dichloroethene                < .2            ppb                                            WG671017 07/09/13 14:29 
trans-1,3-Dichloropropene               < .2            ppb                                            WG671017 07/09/13 14:29 
Trichloroethylene                       < .2            ppb                                            WG671017 07/09/13 14:29 
Trichlorofluoromethane                  < .2            ppb                                            WG671017 07/09/13 14:29 
Vinyl acetate                           < .2            ppb                                            WG671017 07/09/13 14:29 
Vinyl Bromide                           < .2            ppb                                            WG671017 07/09/13 14:29 
Vinyl chloride                          < .2            ppb                                            WG671017 07/09/13 14:29 
1,4-Bromofluorobenzene                                  % Rec.        96.43           60-140           WG671017 07/09/13 14:29 

2-Propanol                              < 1.25          ppb                                            WG671203 07/10/13 13:07 
Ethanol                                 < .63           ppb                                            WG671203 07/10/13 13:07 
1,4-Bromofluorobenzene                                  % Rec.        96.91           60-140           WG671203 07/10/13 13:07 

Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

1,1,1-Trichloroethane                   ppb         3.75             3.73             99.5             70-130         WG671017 
1,1,2,2-Tetrachloroethane               ppb         3.75             3.65             97.4             70-130         WG671017 
1,1,2-Trichloroethane                   ppb         3.75             3.81             102.             70-130         WG671017 
1,1,2-Trichlorotrifluoroethane          ppb         3.75             3.70             98.6             70-130         WG671017 
1,1-Dichloroethane                      ppb         3.75             3.83             102.             70-130         WG671017 
1,1-Dichloroethene                      ppb         3.75             3.82             102.             70-130         WG671017 
1,2,4-Trichlorobenzene                  ppb         3.75             3.93             105.             54-153         WG671017 
1,2,4-Trimethylbenzene                  ppb         3.75             3.84             102.             70-130         WG671017 
1,2-Dibromoethane                       ppb         3.75             3.93             105.             70-130         WG671017 
1,2-Dichlorobenzene                     ppb         3.75             3.58             95.5             70-130         WG671017 
1,2-Dichloroethane                      ppb         3.75             3.59             95.7             70-130         WG671017 
1,2-Dichloropropane                     ppb         3.75             3.91             104.             70-130         WG671017 
1,2-Dichlorotetrafluoroethane           ppb         3.75             3.59             95.7             70-130         WG671017 
1,3,5-Trimethylbenzene                  ppb         3.75             3.79             101.             70-130         WG671017 
1,3-Butadiene                           ppb         3.75             4.22             113.             70-130         WG671017 
1,3-Dichlorobenzene                     ppb         3.75             3.69             98.4             70-130         WG671017 
1,4-Dichlorobenzene                     ppb         3.75             3.67             97.9             70-130         WG671017 
1,4-Dioxane                             ppb         3.75             3.81             102.             70-130         WG671017 
2,2,4-Trimethylpentane                  ppb         3.75             4.08             109.             70-130         WG671017 
2-Butanone (MEK)                        ppb         3.75             3.94             105.             70-130         WG671017 
2-Chlorotoluene                         ppb         3.75             3.68             98.1             70-130         WG671017 
4-Ethyltoluene                          ppb         3.75             3.75             99.9             70-130         WG671017 
4-Methyl-2-pentanone (MIBK)             ppb         3.75             3.69             98.3             36-158         WG671017 
Acetone                                 ppb         3.75             3.60             95.9             70-130         WG671017 
Allyl chloride                          ppb         3.75             4.19             112.             70-130         WG671017 
Benzene                                 ppb         3.75             3.84             102.             70-130         WG671017 
Benzyl Chloride                         ppb         3.75             4.37             117.             70-130         WG671017 
Bromodichloromethane                    ppb         3.75             3.94             105.             70-130         WG671017 
Bromoform                               ppb         3.75             4.15             111.             70-130         WG671017 
Bromomethane                            ppb         3.75             3.66             97.6             70-130         WG671017 
Carbon disulfide                        ppb         3.75             4.15             111.             70-130         WG671017 
Carbon tetrachloride                    ppb         3.75             3.77             101.             70-130         WG671017 
Chlorobenzene                           ppb         3.75             3.71             98.8             70-130         WG671017 
Dibromochloromethane                    ppb         3.75             4.18             112.             70-130         WG671017 
Chloroethane                            ppb         3.75             3.80             101.             70-130         WG671017 
Chloroform                              ppb         3.75             3.66             97.6             70-130         WG671017 
Chloromethane                           ppb         3.75             3.79             101.             70-130         WG671017 
cis-1,2-Dichloroethene                  ppb         3.75             3.92             105.             70-130         WG671017 
cis-1,3-Dichloropropene                 ppb         3.75             4.34             116.             70-130         WG671017 
Cyclohexane                             ppb         3.75             4.09             109.             70-130         WG671017 
Dichlorodifluoromethane                 ppb         3.75             2.93             78.2             70-130         WG671017 
Ethylbenzene                            ppb         3.75             3.87             103.             70-130         WG671017 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample
Analyte                                 Units       Known Val          Result         % Rec            Limit          Batch    

Heptane                                 ppb         3.75             4.14             111.             70-130         WG671017 
Hexachloro-1,3-butadiene                ppb         3.75             3.59             95.7             50-149         WG671017 
Isopropylbenzene                        ppb         3.75             3.99             106.             70-130         WG671017 
m&p-Xylene                              ppb         7.5              7.44             99.2             70-130         WG671017 
Methyl Butyl Ketone                     ppb         3.75             3.70             98.6             38-153         WG671017 
Methyl methacrylate                     ppb         3.75             3.96             106.             70-130         WG671017 
MTBE                                    ppb         3.75             3.93             105.             70-130         WG671017 
Methylene Chloride                      ppb         3.75             3.46             92.3             70-130         WG671017 
n-Hexane                                ppb         3.75             4.14             110.             70-130         WG671017 
Naphthalene                             ppb         3.75             4.09             109.             54-154         WG671017 
o-Xylene                                ppb         3.75             4.06             108.             70-130         WG671017 
Propene                                 ppb         3.75             3.96             106.             70-130         WG671017 
Styrene                                 ppb         3.75             4.19             112.             70-130         WG671017 
Tetrachloroethylene                     ppb         3.75             3.86             103.             70-130         WG671017 
Tetrahydrofuran                         ppb         3.75             3.95             105.             70-130         WG671017 
Toluene                                 ppb         3.75             3.96             106.             70-130         WG671017 
TPH (GC/MS) Low Fraction                ppb         150              149.             99.0             70-130         WG671017 
trans-1,2-Dichloroethene                ppb         3.75             3.78             101.             70-130         WG671017 
trans-1,3-Dichloropropene               ppb         3.75             4.32             115.             70-130         WG671017 
Trichloroethylene                       ppb         3.75             3.79             101.             70-130         WG671017 
Trichlorofluoromethane                  ppb         3.75             3.57             95.3             70-130         WG671017 
Vinyl acetate                           ppb         3.75             4.55             121.             70-130         WG671017 
Vinyl Bromide                           ppb         3.75             3.81             102.             70-130         WG671017 
Vinyl chloride                          ppb         3.75             3.90             104.             70-130         WG671017 
1,4-Bromofluorobenzene                                                                 97.01           60-140         WG671017 

2-Propanol                              ppb         3.75             3.95             105.             70-130         WG671203 
Ethanol                                 ppb         3.75             4.00             107.             70-130         WG671203 
1,4-Bromofluorobenzene                                                                 95.33           60-140         WG671203 

Laboratory Control Sample Duplicate
Analyte                                 Units  Result     Ref        %Rec           Limit        RPD         Limit    Batch    

1,1,1-Trichloroethane                   ppb    3.72       3.73       99.0           70-130       0.390       25       WG671017 
1,1,2,2-Tetrachloroethane               ppb    3.60       3.65       96.0           70-130       1.39        25       WG671017 
1,1,2-Trichloroethane                   ppb    3.72       3.81       99.0           70-130       2.28        25       WG671017 
1,1,2-Trichlorotrifluoroethane          ppb    3.75       3.70       100.           70-130       1.26        25       WG671017 
1,1-Dichloroethane                      ppb    3.80       3.83       101.           70-130       0.850       25       WG671017 
1,1-Dichloroethene                      ppb    3.77       3.82       101.           70-130       1.25        25       WG671017 
1,2,4-Trichlorobenzene                  ppb    3.97       3.93       106.           54-153       1.06        25       WG671017 
1,2,4-Trimethylbenzene                  ppb    3.75       3.84       100.           70-130       2.40        25       WG671017 
1,2-Dibromoethane                       ppb    3.84       3.93       102.           70-130       2.47        25       WG671017 
1,2-Dichlorobenzene                     ppb    3.51       3.58       94.0           70-130       1.95        25       WG671017 
1,2-Dichloroethane                      ppb    3.53       3.59       94.0           70-130       1.71        25       WG671017 
1,2-Dichloropropane                     ppb    3.81       3.91       102.           70-130       2.68        25       WG671017 
1,2-Dichlorotetrafluoroethane           ppb    3.48       3.59       93.0           70-130       3.19        25       WG671017 
1,3,5-Trimethylbenzene                  ppb    3.73       3.79       99.0           70-130       1.64        25       WG671017 
1,3-Butadiene                           ppb    4.03       4.22       107.           70-130       4.67        25       WG671017 
1,3-Dichlorobenzene                     ppb    3.63       3.69       97.0           70-130       1.60        25       WG671017 
1,4-Dichlorobenzene                     ppb    3.61       3.67       96.0           70-130       1.74        25       WG671017 
1,4-Dioxane                             ppb    3.73       3.81       99.0           70-130       2.14        25       WG671017 
2,2,4-Trimethylpentane                  ppb    4.04       4.08       108.           70-130       0.960       25       WG671017 
2-Butanone (MEK)                        ppb    3.89       3.94       104.           70-130       1.27        25       WG671017 
2-Chlorotoluene                         ppb    3.62       3.68       96.0           70-130       1.68        25       WG671017 
4-Ethyltoluene                          ppb    3.68       3.75       98.0           70-130       1.88        25       WG671017 
4-Methyl-2-pentanone (MIBK)             ppb    3.59       3.69       96.0           36-158       2.71        25       WG671017 
Acetone                                 ppb    3.58       3.60       95.0           70-130       0.440       25       WG671017 
Allyl chloride                          ppb    4.08       4.19       109.           70-130       2.69        25       WG671017 

* Performance of this Analyte is outside of established criteria.
For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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Laboratory Control Sample Duplicate
Analyte                                 Units  Result     Ref        %Rec           Limit        RPD         Limit    Batch    

Benzene                                 ppb    3.79       3.84       101.           70-130       1.48        25       WG671017 
Benzyl Chloride                         ppb    4.48       4.37       119.           70-130       2.44        25       WG671017 
Bromodichloromethane                    ppb    3.87       3.94       103.           70-130       1.67        25       WG671017 
Bromoform                               ppb    4.07       4.15       108.           70-130       2.10        25       WG671017 
Bromomethane                            ppb    3.67       3.66       98.0           70-130       0.250       25       WG671017 
Carbon disulfide                        ppb    4.23       4.15       113.           70-130       1.69        25       WG671017 
Carbon tetrachloride                    ppb    3.77       3.77       100.           70-130       0.240       25       WG671017 
Chlorobenzene                           ppb    3.65       3.71       97.0           70-130       1.61        25       WG671017 
Dibromochloromethane                    ppb    4.08       4.18       109.           70-130       2.52        25       WG671017 
Chloroethane                            ppb    3.87       3.80       103.           70-130       1.90        25       WG671017 
Chloroform                              ppb    3.64       3.66       97.0           70-130       0.700       25       WG671017 
Chloromethane                           ppb    3.61       3.79       96.0           70-130       4.87        25       WG671017 
cis-1,2-Dichloroethene                  ppb    3.86       3.92       103.           70-130       1.65        25       WG671017 
cis-1,3-Dichloropropene                 ppb    4.25       4.34       113.           70-130       2.25        25       WG671017 
Cyclohexane                             ppb    4.08       4.09       109.           70-130       0.430       25       WG671017 
Dichlorodifluoromethane                 ppb    2.73       2.93       73.0           70-130       7.13        25       WG671017 
Ethylbenzene                            ppb    3.78       3.87       101.           70-130       2.33        25       WG671017 
Heptane                                 ppb    4.04       4.14       108.           70-130       2.42        25       WG671017 
Hexachloro-1,3-butadiene                ppb    3.54       3.59       94.0           50-149       1.32        25       WG671017 
Isopropylbenzene                        ppb    3.92       3.99       104.           70-130       1.84        25       WG671017 
m&p-Xylene                              ppb    7.33       7.44       98.0           70-130       1.40        25       WG671017 
Methyl Butyl Ketone                     ppb    3.76       3.70       100.           38-153       1.71        25       WG671017 
Methyl methacrylate                     ppb    3.85       3.96       103.           70-130       2.85        25       WG671017 
MTBE                                    ppb    3.93       3.93       105.           70-130       0.130       25       WG671017 
Methylene Chloride                      ppb    3.42       3.46       91.0           70-130       1.22        25       WG671017 
n-Hexane                                ppb    4.11       4.14       109.           70-130       0.900       25       WG671017 
Naphthalene                             ppb    4.18       4.09       112.           54-154       2.19        26       WG671017 
o-Xylene                                ppb    3.99       4.06       106.           70-130       1.70        25       WG671017 
Propene                                 ppb    3.72       3.96       99.0           70-130       6.29        25       WG671017 
Styrene                                 ppb    4.10       4.19       109.           70-130       2.05        25       WG671017 
Tetrachloroethylene                     ppb    3.77       3.86       100.           70-130       2.31        25       WG671017 
Tetrahydrofuran                         ppb    3.81       3.95       101.           70-130       3.67        25       WG671017 
Toluene                                 ppb    3.89       3.96       104.           70-130       1.92        25       WG671017 
TPH (GC/MS) Low Fraction                ppb    146.       149.       97.0           70-130       1.57        25       WG671017 
trans-1,2-Dichloroethene                ppb    3.73       3.78       100.           70-130       1.32        25       WG671017 
trans-1,3-Dichloropropene               ppb    4.22       4.32       113.           70-130       2.19        25       WG671017 
Trichloroethylene                       ppb    3.76       3.79       100.           70-130       0.810       25       WG671017 
Trichlorofluoromethane                  ppb    3.63       3.57       97.0           70-130       1.54        25       WG671017 
Vinyl acetate                           ppb    4.42       4.55       118.           70-130       2.79        25       WG671017 
Vinyl Bromide                           ppb    3.90       3.81       104.           70-130       2.19        25       WG671017 
Vinyl chloride                          ppb    3.75       3.90       100.           70-130       3.79        25       WG671017 
1,4-Bromofluorobenzene                                                96.39         60-140                            WG671017 

2-Propanol                              ppb    4.01       3.95       107.           70-130       1.52        25       WG671203 
Ethanol                                 ppb    4.04       4.00       108.           70-130       0.840       25       WG671203 
1,4-Bromofluorobenzene                                                97.24         60-140                            WG671203 

Batch number /Run number / Sample number cross reference

WG671017: R2739004: L645048-01
WG671203: R2741021: L645048-01

* * Calculations are performed prior to rounding of reported values.
* Performance of this Analyte is outside of established criteria.

For additional information, please see Attachment A 'List of Analytes with QC Qualifiers.'
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The data package includes a summary of the analytic results of the quality
control samples required by the SW-846 or CWA methods.  The quality control
samples include a method blank, a laboratory control sample, and the matrix
spike/matrix spike duplicate analysis.  If a target parameter is outside
the method limits, every sample that is effected is flagged with the
appropriate qualifier in Appendix B of the analytic report.

Method Blank - an aliquot of reagent water carried through the
entire analytic process.  The method blank results indicate if
any possible contamination exposure during the sample handling,
digestion or extraction process, and analysis.  Concentrations of
target analytes above the reporting limit in the method blank are
qualified with the "B" qualifier.

Laboratory Control Sample - is a sample of known concentration
that is carried through the digestion/extraction and analysis
process.  The percent recovery, expressed as a percentage of the
theoretical concentration, has statistical control limits
indicating that the analytic process is "in control".  If a
target analyte is outside the control limits for the laboratory
control sample or any other control sample, the parameter is
flagged with a "J4" qualifier for all effected samples.

Matrix Spike and Matrix Spike Duplicate  - is two aliquots of an
environmental sample that is spiked with known concentrations of
target analytes.  The percent recovery of the target analytes
also has statistical control limits.  If any recoveries that are
outside the method control limits, the sample that was selected
for matrix spike/matrix spike duplicate analysis is flagged with
either a "J5" or a "J6".  The relative percent difference (%RPD)
between the matrix spike and the matrix spike duplicate
recoveries is all calculated.  If the RPD is above the method
limit, the effected samples are flagged with a "J3" qualifier.
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