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From: Kristen Benson
To: Sager, John E - DNR; 
cc: Jon Aspie; Ryan E. Erickson; Robert Steede; Dennis Wedan; Carl Larsen; 


Adam Erickson; 
Subject: Tank 1 Request for Closure
Date: Saturday, September 18, 2010 7:20:52 PM
Attachments: 1_Technical Memorandum.pdf 


Tank 1 Report Final.pdf 


John,
 
Please see attached memorandum requesting closure of the Superior Terminal Tank 
1 release which occurred on June 2, 2010.  Please let me know if you have any 
comments or questions regarding this incident.
 
Sincerely,
 
Kris Benson
Senior Environmental Analyst
Enbridge 
119 n. 28th St. E.
Superior, WI.  54880
Office:  715-394-1572
Cell:  218-348-1177
 
 


* * * * * * * * * * * * * * * * * * * * * * * * * IMPORTANT NOTICE* * * * * * * * * * * * * * 
* * * * * * * * * * * 
Unless otherwise indicated or obvious from the nature of the transmittal, the 
information contained in this email message is CONFIDENTIAL information 
intended for the use of the individual or entity named herein. If the reader of this 
message is not the intended recipient, or the employee or agent responsible to 
deliver it to the intended recipient, you are hereby notified that any dissemination, 
distribution or copying of this communication is strictly prohibited. If you have 
received this communication in error, please immediately notify the sender using 
the above contact information or by return email and delete this message and 
any copies from your computer system. Thank you. 
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Technical Memorandum 
To:  Kristen Benson 



From:  Ryan Erickson 



Subject:  Enbridge Energy Tank 1Release June 2010, Superior, WI 



Date:  August 2010 



Project:  49161067  



c:  Alina Heydt, Hans Wronka, Jon Aspie 



 



This technical memorandum has been prepared by Barr Engineering Company on behalf of Enbridge 



Energy, Limited Partnership (Enbridge).  The memorandum summarizes the response actions and cleanup 



activities taken in response to a crude oil release that occurred on June 2, 2010 at Tank 1 in the Enbridge 



Superior Terminal, Superior, Wisconsin (Figure 1).   



 



 



Site Description 



The release occurred at Tank 1 in the Enbridge Superior Terminal which is located in the southeast corner 



of the city of Superior, Wisconsin in Section 36, Township 49 North, Range 14 West (Figure 1).  Tank 1 



is located in a bermed containment area in the southeast corner of the Superior Terminal.  To the north, 



east, and west are industrial terminal facilities.  A small creek is also located north of Tank 1 and flows 



south into the Nemadji River located approximately 750 feet south of Tank 1.  The Nemadji River runs 



through a forested river valley south of Tank 1.  Surface geology in the vicinity of the Site consists of 



glacial-lacustrine red clay deposits that are over 150 feet thick.  Depth to groundwater at the terminal 



varies between approximately 5 and 20 feet below ground surface (bgs) depending on the well location.  



Groundwater was not encountered during the remedial excavation.   



 



 



Response Action Summary 
 



The release occurred when a pump at Tank 1 malfunctioned and approximately 3.81 barrels of crude oil 



were released onto the ground surface.  The release occurred on the east side of Tank 1 and covered an 



area approximately 70 feet by 30 feet (Figure 1).  Vertical migration of oil into the ground was limited by 



the low permeability of the clay soil at the ground surface.   



 



Enbridge immediately responded to the release upon discovery of oil.  Initial response efforts consisted of 



removal of free oil from the ground surface using a vacuum truck.  Enbridge Pipe Line Maintenance 



(PLM) then scraped the impacted area with a backhoe to remove soil that was visually impacted by 



petroleum.  The initial excavation ranged in depth from approximately one-half foot to one foot.  The 



excavation base consisted of native clay soil.  The excavated soil was stored onsite in a bermed stockpile 



that was lined and covered in plastic.   











 



 



Kristen Benson 



August 2010 
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On June 7, 2010, Barr collected analytical samples from the stockpile for waste characterization.  The 



samples were sent to Legend Analytical Services in St. Paul, Minnesota.   



 



On June 24
th
, Barr field screened soil from the release area and excavation area to determine if residual 



hydrocarbons remained in the soil (FS-1 to FS-22) (Figure 1, Table 1).  Several shallow field screening 



locations had elevated PID headspace readings ranging from 8ppm to 2500ppm.  Barr returned to the site 



on June 30
th
 with the Enbridge PLM to excavate approximately six additional inches of soil from the 



release area.  No crude impacts were identified through field screening in the expanded excavation (FS-23 



to FS-52) (Figure 1, Table 1).  Five analytical soil samples (B-1 to B-5) were collected from the base of 



the excavation (Figure 1).  The samples were submitted to Legend Technical Services and analyzed for 



diesel range organics (DRO), petroleum volatile organic compounds (PVOC) and polycyclic aromatic 



hydrocarbons (PAH) analyses.  Lab results showed that all analyzed parameters were less than detection 



limits except B-2 which had a DRO detection of 15 milligrams per kilogram (Figure 1).  A copy of the lab 



report is attached to this memo. 



 



A total of 95.03 tons of impacted soil from the release area were transported to the Waste Management 



facility in Canyon, Minnesota for disposal.  



 



 



Risk Evaluation 



 



The risk posed by any residual hydrocarbon impacts appears to be minimal.  No free-product remains in 



the release area.  Additionally, all hydrocarbon impacted soil was excavated.  Hydrocarbon concentrations 



in soil samples collected from the final excavation limits were less than detection limits except for 



15mg/kg DRO in one sample.  This is less than the NR 720 generic cleanup standard of 100mg/kg.   



 



No surface receptors are at risk and no product entered a surface water body.  There are no groundwater 



receptors within 500 feet of the site and the low permeability of the clay makes migration of oil to 



groundwater unlikely.  Terminal groundwater monitoring wells are also periodically sampled.   



 



All risk screening criteria listed in NR 746 have been met for this release. 



 



 



Recommendations and Request for Closure 



 



All identified surface soil hydrocarbon impacts have been removed and any residual hydrocarbon impacts 



do not appear to pose a risk to offsite receptors.   Therefore Enbridge is recommending that no further 



action be taken for this release and closure is requested from the WDNR.    
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On June 7, 2010, Barr collected analytical samples from the stockpile for waste characterization.  The 



samples were sent to Legend Analytical Services in St. Paul, Minnesota.   



 



On June 24
th
, Barr field screened soil from the release area and excavation area to determine if residual 



hydrocarbons remained in the soil (FS-1 to FS-22) (Figure 1, Table 1).  Several shallow field screening 



locations had elevated PID headspace readings ranging from 8ppm to 2500ppm.  Barr returned to the site 



on June 30
th
 with the Enbridge PLM to excavate approximately six additional inches of soil from the 



release area.  No crude impacts were identified through field screening in the expanded excavation (FS-23 



to FS-52) (Figure 1, Table 1).  Five analytical soil samples (B-1 to B-5) were collected from the base of 



the excavation (Figure 1).  The samples were submitted to Legend Technical Services and analyzed for 



diesel range organics (DRO), petroleum volatile organic compounds (PVOC) and polycyclic aromatic 



hydrocarbons (PAH) analyses.  Lab results showed that all analyzed parameters were less than detection 



limits except B-2 which had a DRO detection of 15 milligrams per kilogram (Figure 1).  A copy of the lab 



report is attached to this memo. 



 



A total of 95.03 tons of impacted soil from the release area were transported to the Waste Management 



facility in Canyon, Minnesota for disposal.  



 



 



Risk Evaluation 



 



The risk posed by any residual hydrocarbon impacts appears to be minimal.  No free-product remains in 



the release area.  Additionally, all hydrocarbon impacted soil was excavated.  Hydrocarbon concentrations 



in soil samples collected from the final excavation limits were less than detection limits except for 



15mg/kg DRO in one sample.  This is less than the NR 720 generic cleanup standard of 100mg/kg.   



 



No surface receptors are at risk and no product entered a surface water body.  There are no groundwater 



receptors within 500 feet of the site and the low permeability of the clay makes migration of oil to 



groundwater unlikely.  Terminal groundwater monitoring wells are also periodically sampled.   



 



All risk screening criteria listed in NR 746 have been met for this release. 



 



 



Recommendations and Request for Closure 



 



All identified surface soil hydrocarbon impacts have been removed and any residual hydrocarbon impacts 



do not appear to pose a risk to offsite receptors.   Therefore Enbridge is recommending that no further 



action be taken for this release and closure is requested from the WDNR.    
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STOCKPILE



EXCAVATION



B-1/FS-23                        
Headspace  0           ppm
DRO           <8.8       mg/kg
1,2,4-TMB  <0.032   mg/kg
1,3,5-TMB  <0.032   mg/kg
B                 <0.033   mg/kg
T                 <0.033   mg/kg
E                 <0.033   mg/kg
X                 <0.099   mg/kg
PAH            non-detect



B-2/FS-34                           
Headspace  0           ppm
DRO            15         mg/kg
1,2,4-TMB  <0.032   mg/kg
1,3,5-TMB  <0.032   mg/kg
B                 <0.032   mg/kg
T                 <0.032   mg/kg
E                 <0.032   mg/kg
X                 <0.097   mg/kg
PAH            non-detect



B-3/FS-28                           
Headspace  0           ppm
DRO           <9          mg/kg
1,2,4-TMB  <0.033   mg/kg
1,3,5-TMB  <0.033   mg/kg
B                 <0.033   mg/kg
T                 <0.033   mg/kg
E                 <0.033   mg/kg
X                 <0.099   mg/kg
PAH            non-detect



B-5/FS-37                           
Headspace  0           ppm
DRO           <10        mg/kg
1,2,4-TMB  <0.034   mg/kg
1,3,5-TMB  <0.034   mg/kg
B                 <0.034   mg/kg
T                 <0.034   mg/kg
E                 <0.034   mg/kg
X                 <0.10     mg/kg
PAH            non-detect



B-4/FS-30                           
Headspace  0           ppm
DRO           <9          mg/kg
1,2,4-TMB  <0.033   mg/kg
1,3,5-TMB  <0.033   mg/kg
B                 <0.033   mg/kg
T                 <0.033   mg/kg
E                 <0.033   mg/kg
X                 <0.099   mg/kg
PAH            non-detect
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Excavation Field Screening
Tank 1 - Superior Terminal



Superior, Wisconsin
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STOCKPILE



EXCAVATION



B-1/FS-23       1.5 foot BGS
Headspace  0           ppm
DRO           <8.8       mg/kg
1,2,4-TMB  <0.032   mg/kg
1,3,5-TMB  <0.032   mg/kg
B                 <0.033   mg/kg
T                 <0.033   mg/kg
E                 <0.033   mg/kg
X                 <0.099   mg/kg
PAH            non-detect



B-2/FS-34         1 foot BGS
Headspace  0           ppm
DRO            15         mg/kg
1,2,4-TMB  <0.032   mg/kg
1,3,5-TMB  <0.032   mg/kg
B                 <0.032   mg/kg
T                 <0.032   mg/kg
E                 <0.032   mg/kg
X                 <0.097   mg/kg
PAH            non-detect



B-3/FS-28         1 foot BGS
Headspace  0           ppm
DRO           <9          mg/kg
1,2,4-TMB  <0.033   mg/kg
1,3,5-TMB  <0.033   mg/kg
B                 <0.033   mg/kg
T                 <0.033   mg/kg
E                 <0.033   mg/kg
X                 <0.099   mg/kg
PAH            non-detect



B-5/FS-37        .5 foot BGS
Headspace  0           ppm
DRO           <10        mg/kg
1,2,4-TMB  <0.034   mg/kg
1,3,5-TMB  <0.034   mg/kg
B                 <0.034   mg/kg
T                 <0.034   mg/kg
E                 <0.034   mg/kg
X                 <0.10     mg/kg
PAH            non-detect



B-4/FS-30        .5 foot BGS
Headspace  0           ppm
DRO           <9          mg/kg
1,2,4-TMB  <0.033   mg/kg
1,3,5-TMB  <0.033   mg/kg
B                 <0.033   mg/kg
T                 <0.033   mg/kg
E                 <0.033   mg/kg
X                 <0.099   mg/kg
PAH            non-detect
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Figure 1
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Tank 1 - Superior Terminal
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RECEPTOR SURVEY
Tank 1 - Superior Terminal



Superior, Wisconsin
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TABLE 1:  TANK 1 FIELD SCREENING RESULTS - 



Enbridge Superior Terminal, Superior, Wisconsin



Screening 



Location



Depth 



(inches)



Soil Type 



(ASTM) Color



Odor/ 



Sheen/ 



Discolor



Headspace 



(ppm)



Analytical 



Sample Date



FS-1 2 Clay Red N/N/N 0 6/24/2010



FS-2 2 Clay Red Y/Y/Y 2500+ 6/24/2010



FS-3 2 Clay Red N/N/N 0 6/24/2010



FS-4 2 Clay Red N/N/N 0 6/24/2010



FS-5 2 Clay Red N/N/N 0 6/24/2010



FS-6 2 Clay Red N/N/N 0 6/24/2010



FS-7 2 Clay Red N/N/N 0 6/24/2010



FS-8 2 Clay Red N/N/N 0 6/24/2010



FS-9 2 Clay Red N/Y/N 53 6/24/2010



FS-10 2 Clay Red Y/Y/N 99 6/24/2010



FS-11 2 Clay Red N/N/N 0 6/24/2010



FS-12 2 Clay Red Y/N/N 8 6/24/2010



FS-13 2 Clay Red Y/N/N 30 6/24/2010



FS-14 2 Clay Red Y/Y/N 73 6/24/2010



FS-15 2 Clay Red N/N/N 0 6/24/2010



FS-16 2 Clay Red N/N/N 32 6/24/2010



FS-17 2 Clay Red N/N/N 0 6/24/2010



FS-18 2 Clay Red N/N/N 0 6/24/2010



FS-19 2 Clay Red N/N/Y 53 6/24/2010



FS-20 2 Clay Red Y/Y/Y 1000+ 6/24/2010



FS-21 2 Clay Red N/N/N 0 6/24/2010



FS-22 2 Clay Red N/N/N 0 6/24/2010



FS-23 2 Clay Red N/N/N 0 B-1 6/30/2010



FS-24 2 Clay Red N/N/N 0 6/30/2010



FS-25 2 Clay Red N/N/N 0 6/30/2010



FS-26 2 Clay Red N/N/N 0 6/30/2010



FS-27 2 Clay Red N/N/N 0 6/30/2010



FS-28 2 Clay Red N/N/N 0 B-3 6/30/2010



FS-29 2 Clay Red N/N/N 0 6/30/2010



FS-30 2 Clay Red N/N/N 0 B-4 6/30/2010



FS-31 2 Clay Red N/N/N 0 6/30/2010



FS-32 2 Clay Red N/N/N 0 6/30/2010



FS-33 2 Clay Red N/N/N 0 6/30/2010



FS-34 2 Clay Red N/N/N 0 B-2 6/30/2010



FS-35 2 Clay Red N/N/N 0 6/30/2010



FS-36 2 Clay Red N/N/N 0 6/30/2010



FS-37 2 Clay Red N/N/N 0 B-5 6/30/2010



FS-38 2 Clay Red N/N/N 0 6/30/2010



FS-39 2 Clay Red N/N/N 0 6/30/2010



FS-40 2 Clay Red N/N/N 0 6/30/2010



FS-41 2 Clay Red N/N/N 0 6/30/2010



FS-42 2 Clay Red N/N/N 0 6/30/2010



FS-43 2 Clay Red N/N/N 0 6/30/2010



FS-44 2 Clay Red N/N/N 0 6/30/2010
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TABLE 1:  TANK 1 FIELD SCREENING RESULTS - 



Enbridge Superior Terminal, Superior, Wisconsin



FS-45 2 Clay Red N/N/N 0 6/30/2010



FS-46 2 Clay Red N/N/N 0 6/30/2010



FS-47 2 Clay Red N/N/N 0 6/30/2010



FS-48 2 Clay Red N/N/N 0 6/30/2010



FS-49 2 Clay Red N/N/N 0 6/30/2010



FS-50 2 Clay Red N/N/N 0 6/30/2010



FS-51 2 Clay Red N/N/N 0 6/30/2010



FS-52 2 Clay Red N/N/N 0 6/30/2010
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



RE: 49161067



Minneapolis, MN 55435
4700 W 77th St



Ms. Keely Pearson



July 16, 2010



Work Order Number: 1002548



Terri Olson Dan Brezina
Client Manager II Chemist III



Barr Engineering Co.



tolson@legend-group.com dbrezina@legend-group.com



Enclosed are the results of analyses for samples received by the laboratory on 07/01/10. If you have any questions concerning 
this report, please feel free to contact me.



All samples will be retained by LEGEND, unless consumed in the analysis, for 30 days from the date of this report and then 
discarded unless other arrangements are made.



WI Certification #998022410



Prepared by,
LEGEND TECHNICAL SERVICES, INC
 



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.











88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



Sample ID Laboratory ID Date Sampled



ANALYTICAL REPORT FOR SAMPLES



Date ReceivedMatrix



B-1_6-12 1002548-01 Soil 06/30/10 11:20 07/01/10  09:25



B-2_3-9 1002548-02 Soil 06/30/10 11:30 07/01/10  09:25



B-3_3-9 1002548-03 Soil 06/30/10 11:35 07/01/10  09:25



B-4_3-9 1002548-04 Soil 06/30/10 11:45 07/01/10  09:25



B-5_3-9 1002548-05 Soil 06/30/10 14:30 07/01/10  09:25



Shipping Container Information



Default Cooler Temperature (°C):



Received on ice: Yes Temperature blank was not present Received on ice pack: No
Received on melt water: No Ambient: No Acceptable (IH/ISO only): No
Custody seals: No



Case Narrative:
The DRO chromatogram is attached for sample B-2_3-9.



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



DRO/8015B
Legend Technical Services, Inc.



Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL



B-1_6-12 (1002548-01) Soil   Sampled: 06/30/10 11:20    Received: 07/01/10  9:25



WI(95) DRO07/08/10 07/08/10 mg/kg dry B0G0803Diesel Range Organics 8.8<8.8 1.4 1



" " " "99.6 70-130  %Surrogate: C-30



B-2_3-9 (1002548-02) Soil   Sampled: 06/30/10 11:30    Received: 07/01/10  9:25



B0G0803 07/08/10 07/09/10 mg/kg dryDiesel Range Organics 9.8 L1WI(95) DRO15 1.6 1



" " " "104 70-130  %Surrogate: C-30



B-3_3-9 (1002548-03) Soil   Sampled: 06/30/10 11:35    Received: 07/01/10  9:25



WI(95) DRO07/08/10 07/08/10 mg/kg dry B0G0803Diesel Range Organics 9.0<9.0 1.5 1



" " " "93.6 70-130  %Surrogate: C-30



B-4_3-9 (1002548-04) Soil   Sampled: 06/30/10 11:45    Received: 07/01/10  9:25



WI(95) DRO07/08/10 07/08/10 mg/kg dry B0G0803Diesel Range Organics 9.0<9.0 1.5 1



" " " "99.0 70-130  %Surrogate: C-30



B-5_3-9 (1002548-05) Soil   Sampled: 06/30/10 14:30    Received: 07/01/10  9:25



WI(95) DRO07/08/10 07/08/10 mg/kg dry B0G0803Diesel Range Organics 10<10 1.7 1



" " " "94.9 70-130  %Surrogate: C-30



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



WI(95) GRO/8015B
Legend Technical Services, Inc.



Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL



B-1_6-12 (1002548-01) Soil   Sampled: 06/30/10 11:20    Received: 07/01/10  9:25



WI(95) GRO07/09/10 07/09/10 mg/kg dry B0G09011,2,4-Trimethylbenzene 0.033<0.033 0.0045 1



"" "mg/kg dry "1,3,5-Trimethylbenzene 0.033<0.033 0.0080 1



"" "mg/kg dry "Benzene 0.033<0.033 0.0079 1



"" "mg/kg dry "Ethylbenzene 0.033<0.033 0.0039 1



"" "mg/kg dry "Toluene 0.033<0.033 0.0062 1



"" "mg/kg dry "Xylenes (total) 0.099<0.099 0.0066 1



" " " "97.8 80-150  %Surrogate: 4-Fluorochlorobenzene



B-2_3-9 (1002548-02) Soil   Sampled: 06/30/10 11:30    Received: 07/01/10  9:25



WI(95) GRO07/09/10 07/09/10 mg/kg dry B0G09011,2,4-Trimethylbenzene 0.032<0.032 0.0044 1



"" "mg/kg dry "1,3,5-Trimethylbenzene 0.032<0.032 0.0079 1



"" "mg/kg dry "Benzene 0.032<0.032 0.0078 1



"" "mg/kg dry "Ethylbenzene 0.032<0.032 0.0039 1



"" "mg/kg dry "Toluene 0.032<0.032 0.0061 1



"" "mg/kg dry "Xylenes (total) 0.097<0.097 0.0065 1



" " " "101 80-150  %Surrogate: 4-Fluorochlorobenzene



B-3_3-9 (1002548-03) Soil   Sampled: 06/30/10 11:35    Received: 07/01/10  9:25



WI(95) GRO07/09/10 07/09/10 mg/kg dry B0G09011,2,4-Trimethylbenzene 0.033<0.033 0.0045 1



"" "mg/kg dry "1,3,5-Trimethylbenzene 0.033<0.033 0.0080 1



"" "mg/kg dry "Benzene 0.033<0.033 0.0079 1



"" "mg/kg dry "Ethylbenzene 0.033<0.033 0.0039 1



"" "mg/kg dry "Toluene 0.033<0.033 0.0062 1



"" "mg/kg dry "Xylenes (total) 0.099<0.099 0.0066 1



" " " "97.7 80-150  %Surrogate: 4-Fluorochlorobenzene



B-4_3-9 (1002548-04) Soil   Sampled: 06/30/10 11:45    Received: 07/01/10  9:25



WI(95) GRO07/09/10 07/09/10 mg/kg dry B0G09011,2,4-Trimethylbenzene 0.033<0.033 0.0045 1



"" "mg/kg dry "1,3,5-Trimethylbenzene 0.033<0.033 0.0080 1



"" "mg/kg dry "Benzene 0.033<0.033 0.0079 1



"" "mg/kg dry "Ethylbenzene 0.033<0.033 0.0039 1



"" "mg/kg dry "Toluene 0.033<0.033 0.0062 1



"" "mg/kg dry "Xylenes (total) 0.099<0.099 0.0066 1



" " " "99.0 80-150  %Surrogate: 4-Fluorochlorobenzene



B-5_3-9 (1002548-05) Soil   Sampled: 06/30/10 14:30    Received: 07/01/10  9:25



WI(95) GRO07/09/10 07/09/10 mg/kg dry B0G09011,2,4-Trimethylbenzene 0.034<0.034 0.0047 1



"" "mg/kg dry "1,3,5-Trimethylbenzene 0.034<0.034 0.0084 1



"" "mg/kg dry "Benzene 0.034<0.034 0.0082 1



"" "mg/kg dry "Ethylbenzene 0.034<0.034 0.0041 1



"" "mg/kg dry "Toluene 0.034<0.034 0.0064 1



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



WI(95) GRO/8015B
Legend Technical Services, Inc.



Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL



B-5_3-9 (1002548-05) Soil   Sampled: 06/30/10 14:30    Received: 07/01/10  9:25



WI(95) GRO07/09/10 07/09/10 mg/kg dry B0G0901Xylenes (total) 0.10<0.10 0.0068 1



" " " "99.1 80-150  %Surrogate: 4-Fluorochlorobenzene



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



PAH 8270C
Legend Technical Services, Inc.



Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL



B-1_6-12 (1002548-01) Soil   Sampled: 06/30/10 11:20    Received: 07/01/10  9:25



EPA 8270C07/12/10 07/13/10 mg/kg dry B0G12022-Chloronaphthalene 0.43<0.43 0.045 1



"" "mg/kg dry "2-Methylnaphthalene 0.43<0.43 0.047 1



"" "mg/kg dry "Acenaphthene 0.43<0.43 0.050 1



"" "mg/kg dry "Acenaphthylene 0.43<0.43 0.054 1



"" "mg/kg dry "Anthracene 0.43<0.43 0.047 1



"" "mg/kg dry "Benzo (a) anthracene 0.43<0.43 0.054 1



"" "mg/kg dry "Benzo (a) pyrene 0.43<0.43 0.055 1



"" "mg/kg dry "Benzo (b) fluoranthene 0.43<0.43 0.057 1



"" "mg/kg dry "Benzo (g,h,i) perylene 0.43<0.43 0.057 1



"" "mg/kg dry "Benzo (k) fluoranthene 0.43<0.43 0.063 1



"" "mg/kg dry "Chrysene 0.43<0.43 0.058 1



"" "mg/kg dry "Dibenz (a,h) anthracene 0.43<0.43 0.057 1



"" "mg/kg dry "Fluoranthene 0.43<0.43 0.051 1



"" "mg/kg dry "Fluorene 0.43<0.43 0.046 1



"" "mg/kg dry "Indeno (1,2,3-cd) pyrene 0.43<0.43 0.053 1



"" "mg/kg dry "Naphthalene 0.43<0.43 0.043 1



"" "mg/kg dry "Phenanthrene 0.43<0.43 0.047 1



"" "mg/kg dry "Pyrene 0.43<0.43 0.054 1



" " " "58.8 46.3-96.2  %Surrogate: 2-Fluorobiphenyl



" " " "52.1 49.3-94  %Surrogate: Nitrobenzene-d5



" " " "75.4 51.5-94.6  %Surrogate: Terphenyl-d14



B-2_3-9 (1002548-02) Soil   Sampled: 06/30/10 11:30    Received: 07/01/10  9:25



EPA 8270C07/12/10 07/13/10 mg/kg dry B0G12022-Chloronaphthalene 0.43<0.43 0.044 1



"" "mg/kg dry "2-Methylnaphthalene 0.43<0.43 0.047 1



"" "mg/kg dry "Acenaphthene 0.43<0.43 0.049 1



"" "mg/kg dry "Acenaphthylene 0.43<0.43 0.053 1



"" "mg/kg dry "Anthracene 0.43<0.43 0.047 1



"" "mg/kg dry "Benzo (a) anthracene 0.43<0.43 0.053 1



"" "mg/kg dry "Benzo (a) pyrene 0.43<0.43 0.055 1



"" "mg/kg dry "Benzo (b) fluoranthene 0.43<0.43 0.056 1



"" "mg/kg dry "Benzo (g,h,i) perylene 0.43<0.43 0.056 1



"" "mg/kg dry "Benzo (k) fluoranthene 0.43<0.43 0.062 1



"" "mg/kg dry "Chrysene 0.43<0.43 0.057 1



"" "mg/kg dry "Dibenz (a,h) anthracene 0.43<0.43 0.056 1



"" "mg/kg dry "Fluoranthene 0.43<0.43 0.051 1



"" "mg/kg dry "Fluorene 0.43<0.43 0.045 1



"" "mg/kg dry "Indeno (1,2,3-cd) pyrene 0.43<0.43 0.052 1



"" "mg/kg dry "Naphthalene 0.43<0.43 0.043 1



"" "mg/kg dry "Phenanthrene 0.43<0.43 0.047 1



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



PAH 8270C
Legend Technical Services, Inc.



Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL



B-2_3-9 (1002548-02) Soil   Sampled: 06/30/10 11:30    Received: 07/01/10  9:25



EPA 8270C07/12/10 07/13/10 mg/kg dry B0G1202Pyrene 0.43<0.43 0.053 1



" " " "53.1 46.3-96.2  %Surrogate: 2-Fluorobiphenyl



" " " "51.2 49.3-94  %Surrogate: Nitrobenzene-d5



" " " "72.4 51.5-94.6  %Surrogate: Terphenyl-d14



B-3_3-9 (1002548-03) Soil   Sampled: 06/30/10 11:35    Received: 07/01/10  9:25



EPA 8270C07/12/10 07/13/10 mg/kg dry B0G12022-Chloronaphthalene 0.43<0.43 0.045 1



"" "mg/kg dry "2-Methylnaphthalene 0.43<0.43 0.047 1



"" "mg/kg dry "Acenaphthene 0.43<0.43 0.050 1



"" "mg/kg dry "Acenaphthylene 0.43<0.43 0.054 1



"" "mg/kg dry "Anthracene 0.43<0.43 0.047 1



"" "mg/kg dry "Benzo (a) anthracene 0.43<0.43 0.054 1



"" "mg/kg dry "Benzo (a) pyrene 0.43<0.43 0.055 1



"" "mg/kg dry "Benzo (b) fluoranthene 0.43<0.43 0.057 1



"" "mg/kg dry "Benzo (g,h,i) perylene 0.43<0.43 0.057 1



"" "mg/kg dry "Benzo (k) fluoranthene 0.43<0.43 0.063 1



"" "mg/kg dry "Chrysene 0.43<0.43 0.058 1



"" "mg/kg dry "Dibenz (a,h) anthracene 0.43<0.43 0.057 1



"" "mg/kg dry "Fluoranthene 0.43<0.43 0.051 1



"" "mg/kg dry "Fluorene 0.43<0.43 0.046 1



"" "mg/kg dry "Indeno (1,2,3-cd) pyrene 0.43<0.43 0.053 1



"" "mg/kg dry "Naphthalene 0.43<0.43 0.043 1



"" "mg/kg dry "Phenanthrene 0.43<0.43 0.047 1



"" "mg/kg dry "Pyrene 0.43<0.43 0.054 1



" " " "57.5 46.3-96.2  %Surrogate: 2-Fluorobiphenyl



" " " "54.6 49.3-94  %Surrogate: Nitrobenzene-d5



" " " "75.3 51.5-94.6  %Surrogate: Terphenyl-d14



B-4_3-9 (1002548-04) Soil   Sampled: 06/30/10 11:45    Received: 07/01/10  9:25



EPA 8270C07/12/10 07/13/10 mg/kg dry B0G12022-Chloronaphthalene 0.43<0.43 0.045 1



"" "mg/kg dry "2-Methylnaphthalene 0.43<0.43 0.047 1



"" "mg/kg dry "Acenaphthene 0.43<0.43 0.050 1



"" "mg/kg dry "Acenaphthylene 0.43<0.43 0.054 1



"" "mg/kg dry "Anthracene 0.43<0.43 0.047 1



"" "mg/kg dry "Benzo (a) anthracene 0.43<0.43 0.054 1



"" "mg/kg dry "Benzo (a) pyrene 0.43<0.43 0.055 1



"" "mg/kg dry "Benzo (b) fluoranthene 0.43<0.43 0.057 1



"" "mg/kg dry "Benzo (g,h,i) perylene 0.43<0.43 0.057 1



"" "mg/kg dry "Benzo (k) fluoranthene 0.43<0.43 0.063 1



"" "mg/kg dry "Chrysene 0.43<0.43 0.058 1



"" "mg/kg dry "Dibenz (a,h) anthracene 0.43<0.43 0.057 1



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



PAH 8270C
Legend Technical Services, Inc.



Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL



B-4_3-9 (1002548-04) Soil   Sampled: 06/30/10 11:45    Received: 07/01/10  9:25



EPA 8270C07/12/10 07/13/10 mg/kg dry B0G1202Fluoranthene 0.43<0.43 0.051 1



"" "mg/kg dry "Fluorene 0.43<0.43 0.046 1



"" "mg/kg dry "Indeno (1,2,3-cd) pyrene 0.43<0.43 0.053 1



"" "mg/kg dry "Naphthalene 0.43<0.43 0.043 1



"" "mg/kg dry "Phenanthrene 0.43<0.43 0.047 1



"" "mg/kg dry "Pyrene 0.43<0.43 0.054 1



" " " "61.1 46.3-96.2  %Surrogate: 2-Fluorobiphenyl



" " " "59.6 49.3-94  %Surrogate: Nitrobenzene-d5



" " " "77.0 51.5-94.6  %Surrogate: Terphenyl-d14



B-5_3-9 (1002548-05) Soil   Sampled: 06/30/10 14:30    Received: 07/01/10  9:25



EPA 8270C07/12/10 07/13/10 mg/kg dry B0G12022-Chloronaphthalene 0.45<0.45 0.047 1



"" "mg/kg dry "2-Methylnaphthalene 0.45<0.45 0.049 1



"" "mg/kg dry "Acenaphthene 0.45<0.45 0.052 1



"" "mg/kg dry "Acenaphthylene 0.45<0.45 0.056 1



"" "mg/kg dry "Anthracene 0.45<0.45 0.049 1



"" "mg/kg dry "Benzo (a) anthracene 0.45<0.45 0.056 1



"" "mg/kg dry "Benzo (a) pyrene 0.45<0.45 0.058 1



"" "mg/kg dry "Benzo (b) fluoranthene 0.45<0.45 0.059 1



"" "mg/kg dry "Benzo (g,h,i) perylene 0.45<0.45 0.059 1



"" "mg/kg dry "Benzo (k) fluoranthene 0.45<0.45 0.066 1



"" "mg/kg dry "Chrysene 0.45<0.45 0.060 1



"" "mg/kg dry "Dibenz (a,h) anthracene 0.45<0.45 0.059 1



"" "mg/kg dry "Fluoranthene 0.45<0.45 0.053 1



"" "mg/kg dry "Fluorene 0.45<0.45 0.048 1



"" "mg/kg dry "Indeno (1,2,3-cd) pyrene 0.45<0.45 0.055 1



"" "mg/kg dry "Naphthalene 0.45<0.45 0.045 1



"" "mg/kg dry "Phenanthrene 0.45<0.45 0.049 1



"" "mg/kg dry "Pyrene 0.45<0.45 0.056 1



" " " "53.4 46.3-96.2  %Surrogate: 2-Fluorobiphenyl



" " " "50.6 49.3-94  %Surrogate: Nitrobenzene-d5



" " " "79.2 51.5-94.6  %Surrogate: Terphenyl-d14



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



PERCENT SOLIDS
Legend Technical Services, Inc.



Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL



B-1_6-12 (1002548-01) Soil   Sampled: 06/30/10 11:20    Received: 07/01/10  9:25



B0G0623 07/06/10 07/06/10 %% Solids % calculation76 1



B-2_3-9 (1002548-02) Soil   Sampled: 06/30/10 11:30    Received: 07/01/10  9:25



B0G0623 07/06/10 07/06/10 %% Solids % calculation77 1



B-3_3-9 (1002548-03) Soil   Sampled: 06/30/10 11:35    Received: 07/01/10  9:25



B0G0623 07/06/10 07/06/10 %% Solids % calculation76 1



B-4_3-9 (1002548-04) Soil   Sampled: 06/30/10 11:45    Received: 07/01/10  9:25



B0G0623 07/06/10 07/06/10 %% Solids % calculation76 1



B-5_3-9 (1002548-05) Soil   Sampled: 06/30/10 14:30    Received: 07/01/10  9:25



B0G0623 07/06/10 07/06/10 %% Solids % calculation73 1



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



Result Units Level
Spike



Result
Source



%REC
%REC
Limits %RPD



%RPD
Limit Notes  Analyte



DRO/8015B - Quality Control
Legend Technical Services, Inc.



RL MDL



Batch B0G0803 - Sonication (Wisc DRO)
Blank (B0G0803-BLK1) Prepared & Analyzed: 07/08/10 
Diesel Range Organics mg/kg wet< 8.0 8.0 1.3



mg/kg wet 16.0 70-130Surrogate: C-30 99.315.9



LCS (B0G0803-BS1) Prepared & Analyzed: 07/08/10 
Diesel Range Organics mg/kg wet 64.0 70-12096.861.9 8.0 1.3



mg/kg wet 16.0 70-130Surrogate: C-30 10016.1



LCS Dup (B0G0803-BSD1) Prepared: 07/08/10  Analyzed: 07/09/10 
Diesel Range Organics mg/kg wet 64.0 2070-12092.4 4.6259.1 8.0 1.3



mg/kg wet 16.0 70-130Surrogate: C-30 96.415.4



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



Result Units Level
Spike



Result
Source



%REC
%REC
Limits %RPD



%RPD
Limit Notes  Analyte



WI(95) GRO/8015B - Quality Control
Legend Technical Services, Inc.



RL MDL



Batch B0G0901 - EPA 5035 Soil (Purge and Trap)
Blank (B0G0901-BLK1) Prepared & Analyzed: 07/09/10 
1,2,4-Trimethylbenzene mg/kg wet< 0.025 0.025 0.0034



1,3,5-Trimethylbenzene mg/kg wet< 0.025 0.025 0.0061



Benzene mg/kg wet< 0.025 0.025 0.0060



Ethylbenzene mg/kg wet< 0.025 0.025 0.0030



Toluene mg/kg wet< 0.025 0.025 0.0047



Xylenes (total) mg/kg wet< 0.075 0.075 0.0050



ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 92.823.2



LCS (B0G0901-BS1) Prepared & Analyzed: 07/09/10 
1,2,4-Trimethylbenzene ug/L 100 80-120112112



1,3,5-Trimethylbenzene ug/L 100 80-120107107



Benzene ug/L 100 80-120101101



Ethylbenzene ug/L 100 80-120102102



Toluene ug/L 100 80-120102102



Xylenes (total) ug/L 300 80-120108324



ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10125.2



LCS Dup (B0G0901-BSD1) Prepared: 07/09/10  Analyzed: 07/10/10 
1,2,4-Trimethylbenzene ug/L 100 2080-120106 5.80106



1,3,5-Trimethylbenzene ug/L 100 2080-120102 4.87102



Benzene ug/L 100 2080-120100 1.22100



Ethylbenzene ug/L 100 2080-12099.7 2.7799.7



Toluene ug/L 100 2080-120102 0.400102



Xylenes (total) ug/L 300 2080-120105 3.40314



ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10125.3



Matrix Spike (B0G0901-MS1) Prepared & Analyzed: 07/09/10 Source: 1002548-01
1,2,4-Trimethylbenzene ug/L 100 80-120112112 <



1,3,5-Trimethylbenzene ug/L 100 80-120106106 <



Benzene ug/L 100 80-120100100 <



Ethylbenzene ug/L 100 80-120102102 0.0243



Toluene ug/L 100 80-120102102 0.152



Xylenes (total) ug/L 300 80-120108323 0.0894



ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10526.3



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239



Project:
Project Number:
Project Manager:



4700 W 77th St
49161067
49161067
Ms. Keely PearsonMinneapolis, MN  55435 07/16/10Date Reported:



Barr Engineering Co.
Work Order #:  1002548



Result Units Level
Spike



Result
Source



%REC
%REC
Limits %RPD



%RPD
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PAH 8270C - Quality Control
Legend Technical Services, Inc.



RL MDL



Batch B0G1202 - EPA 3545 ASE Extraction
Blank (B0G1202-BLK1) Prepared & Analyzed: 07/12/10 
2-Chloronaphthalene mg/kg wet< 0.33 0.33 0.034



2-Methylnaphthalene mg/kg wet< 0.33 0.33 0.036



Acenaphthene mg/kg wet< 0.33 0.33 0.038



Acenaphthylene mg/kg wet< 0.33 0.33 0.041



Anthracene mg/kg wet< 0.33 0.33 0.036



Benzo (a) anthracene mg/kg wet< 0.33 0.33 0.041



Benzo (a) pyrene mg/kg wet< 0.33 0.33 0.042



Benzo (b) fluoranthene mg/kg wet< 0.33 0.33 0.043



Benzo (g,h,i) perylene mg/kg wet< 0.33 0.33 0.043



Benzo (k) fluoranthene mg/kg wet< 0.33 0.33 0.048



Chrysene mg/kg wet< 0.33 0.33 0.044



Dibenz (a,h) anthracene mg/kg wet< 0.33 0.33 0.043



Fluoranthene mg/kg wet< 0.33 0.33 0.039



Fluorene mg/kg wet< 0.33 0.33 0.035



Indeno (1,2,3-cd) pyrene mg/kg wet< 0.33 0.33 0.040



Naphthalene mg/kg wet< 0.33 0.33 0.033



Phenanthrene mg/kg wet< 0.33 0.33 0.036



Pyrene mg/kg wet< 0.33 0.33 0.041



mg/kg wet 6.67 46.3-96.2Surrogate: 2-Fluorobiphenyl 58.73.91



mg/kg wet 6.67 49.3-94Surrogate: Nitrobenzene-d5 57.13.81



mg/kg wet 6.67 51.5-94.6Surrogate: Terphenyl-d14 70.04.66



LCS (B0G1202-BS1) Prepared: 07/12/10  Analyzed: 07/13/10 
Acenaphthylene mg/kg wet 6.67 65.9-87.272.44.83 0.33 0.041



Anthracene mg/kg wet 6.67 69.2-8977.95.19 0.33 0.036



Benzo (a) anthracene mg/kg wet 6.67 64.7-93.380.85.39 0.33 0.041



Benzo (a) pyrene mg/kg wet 6.67 65.7-93.184.15.61 0.33 0.042



Benzo (b) fluoranthene mg/kg wet 6.67 63.7-96.379.25.28 0.33 0.043



Benzo (g,h,i) perylene mg/kg wet 6.67 61.2-98.389.25.95 0.33 0.043



Benzo (k) fluoranthene mg/kg wet 6.67 64.7-94.680.55.36 0.33 0.048



Chrysene mg/kg wet 6.67 62.7-92.881.45.42 0.33 0.044



Dibenz (a,h) anthracene mg/kg wet 6.67 62.2-95.789.45.96 0.33 0.043



Fluoranthene mg/kg wet 6.67 67.6-92.377.55.16 0.33 0.039



Fluorene mg/kg wet 6.67 65.9-86.470.14.67 0.33 0.035



Indeno (1,2,3-cd) pyrene mg/kg wet 6.67 63.5-10091.06.07 0.33 0.040



Naphthalene mg/kg wet 6.67 61.9-84.671.94.80 0.33 0.033



Phenanthrene mg/kg wet 6.67 69-89.177.25.15 0.33 0.036



mg/kg wet 6.67 46.3-96.2Surrogate: 2-Fluorobiphenyl 70.24.68



mg/kg wet 6.67 49.3-94Surrogate: Nitrobenzene-d5 74.84.99



mg/kg wet 6.67 51.5-94.6Surrogate: Terphenyl-d14 80.75.38



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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Result Units Level
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Result
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%REC
%REC
Limits %RPD



%RPD
Limit Notes  Analyte



PAH 8270C - Quality Control
Legend Technical Services, Inc.



RL MDL



Batch B0G1202 - EPA 3545 ASE Extraction
Matrix Spike (B0G1202-MS1) Prepared & Analyzed: 07/12/10 Source: 1002644-01
Acenaphthylene mg/kg dry 7.79 50.6-95.968.05.30 <0.380.38 0.048



Anthracene mg/kg dry 7.79 58.9-96.580.26.25 <0.380.38 0.042



Benzo (a) anthracene mg/kg dry 7.79 53.5-98.782.86.45 <0.380.38 0.048



Benzo (a) pyrene mg/kg dry 7.79 53.2-97.585.46.65 <0.380.38 0.049



Benzo (b) fluoranthene mg/kg dry 7.79 50.3-98.277.56.04 <0.380.38 0.050



Benzo (g,h,i) perylene mg/kg dry 7.79 44.6-10389.46.97 <0.380.38 0.050



Benzo (k) fluoranthene mg/kg dry 7.79 52.4-99.283.86.53 <0.380.38 0.056



Chrysene mg/kg dry 7.79 51.9-98.685.56.66 <0.380.38 0.051



Dibenz (a,h) anthracene mg/kg dry 7.79 45.4-10491.07.09 <0.380.38 0.050



Fluoranthene mg/kg dry 7.79 54.3-97.780.56.27 <0.380.38 0.045



Fluorene mg/kg dry 7.79 54.4-93.267.85.28 <0.380.38 0.041



Indeno (1,2,3-cd) pyrene mg/kg dry 7.79 45-10689.86.99 <0.380.38 0.047



Naphthalene mg/kg dry 7.79 48.6-90.166.65.19 <0.380.38 0.038



Phenanthrene mg/kg dry 7.79 58.8-93.778.46.11 <0.380.38 0.042



mg/kg dry 7.79 46.3-96.2Surrogate: 2-Fluorobiphenyl 65.35.09



mg/kg dry 7.79 49.3-94Surrogate: Nitrobenzene-d5 67.75.27



mg/kg dry 7.79 51.5-94.6Surrogate: Terphenyl-d14 83.26.48



Matrix Spike Dup (B0G1202-MSD1) Prepared & Analyzed: 07/12/10 Source: 1002644-01
Acenaphthylene mg/kg dry 7.80 16.550.6-95.967.5 0.6055.26 <0.380.38 0.048



Anthracene mg/kg dry 7.80 1458.9-96.576.3 4.755.96 <0.380.38 0.042



Benzo (a) anthracene mg/kg dry 7.80 15.653.5-98.776.8 7.335.99 <0.380.38 0.048



Benzo (a) pyrene mg/kg dry 7.80 14.353.2-97.579.2 7.346.18 <0.380.38 0.049



Benzo (b) fluoranthene mg/kg dry 7.80 17.550.3-98.272.6 6.395.66 <0.380.38 0.050



Benzo (g,h,i) perylene mg/kg dry 7.80 1544.6-10382.2 8.186.42 <0.380.38 0.050



Benzo (k) fluoranthene mg/kg dry 7.80 15.352.4-99.276.9 8.366.00 <0.380.38 0.056



Chrysene mg/kg dry 7.80 14.851.9-98.679.1 7.646.17 <0.380.38 0.051



Dibenz (a,h) anthracene mg/kg dry 7.80 16.545.4-10484.2 7.606.57 <0.380.38 0.050



Fluoranthene mg/kg dry 7.80 19.154.3-97.775.2 6.735.86 <0.380.38 0.045



Fluorene mg/kg dry 7.80 18.554.4-93.267.2 0.6755.24 <0.380.38 0.041



Indeno (1,2,3-cd) pyrene mg/kg dry 7.80 17.745-10683.8 6.686.54 <0.380.38 0.047



Naphthalene mg/kg dry 7.80 15.948.6-90.164.4 3.165.02 <0.380.38 0.038



Phenanthrene mg/kg dry 7.80 25.358.8-93.774.7 4.575.83 <0.380.38 0.042



mg/kg dry 7.80 46.3-96.2Surrogate: 2-Fluorobiphenyl 63.64.96



mg/kg dry 7.80 49.3-94Surrogate: Nitrobenzene-d5 65.35.09



mg/kg dry 7.80 51.5-94.6Surrogate: Terphenyl-d14 77.56.05



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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Result
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%RPD
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PERCENT SOLIDS - Quality Control
Legend Technical Services, Inc.



RL MDL



Batch B0G0623 - General Preparation
Duplicate (B0G0623-DUP1) Prepared & Analyzed: 07/06/10 Source: 1002507-10
% Solids % 201.2182.0 83.0



Duplicate (B0G0623-DUP2) Prepared & Analyzed: 07/06/10 Source: 1002560-02
% Solids % 201.1290.0 89.0



Duplicate (B0G0623-DUP3) Prepared & Analyzed: 07/06/10 Source: 1002574-01
% Solids % 201.1885.0 84.0



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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Notes and Definitions 
L1 Results in the diesel organics range are primarily due to overlap from a heavy oil range product.



Sample results reported on a dry weight basis



Relative Percent DifferenceRPD



dry
Less than value listed<



Not applicable.  The %RPD is not calculated from values less than the reporting limit.NA
MDL Method Detection Limit
RL Reporting Limit



LCS
MS



Laboratory Control Spike = Blank Spike (BS) = Laboratory Fortified Blank (LFB)
Matrix Spike = Laboratory Fortified Matrix (LFM)



Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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