
 
 

Technical Memorandum 
 
To:  Karl Beaster, Enbridge Energy 
From:  Ryan Erickson 
Subject:  Enbridge Superior Terminal Tank 10 Contractor Pump Release 
Date:  September 19, 2013 
Project:  49161227 
 

This memorandum summarizes the response actions conducted by Barr Engineering (Barr), at the request 

of Enbridge Energy (Enbridge), following two crude oil releases near Tank 10 at the Enbridge Superior 

Terminal in Superior, Wisconsin (Figure 1).  

 

Background 
In the spring of 2013, an Enbridge maintenance contractor had two separate pump hose failures which 

resulted in crude oil releases to the ground surface near the southeast side of Tank 10 (Figure 2). The 

pump was located on the gravel ring road surrounding the tank and was being used to transfer crude oil 

from Tank 11 to Tank 10 during routine tank maintenance activities.  

 

The first release occurred on May 19, 2013 when a pump hose ruptured. According to Enbridge 

personnel, approximately 10 to 15 gallons of crude oil was released onto the ground surface. The second 

release occurred on June 11, 2013 when a pump hose was removed from the pump by the contractor. The 

contractor reported to Enbridge personnel that approximately one quart of crude oil sprayed onto the 

ground surface. Additional crude oil was released and captured in the pumps secondary containment.  

 

Enbridge reported both releases to the Wisconsin Department of Natural Resources (WDNR) after they 

occurred. Enbridge requested that Barr assist with the initial site assessment, remedial excavation 

oversight and waste disposal coordination for both release events.  

 

Release Response 
Enbridge personnel and the maintenance contractors immediately responded to each release. Response 

efforts included using a vacuum truck and oil absorbent pads to remove free product from the ground 

surface and the secondary containment (Photo 6) and the use of hand tools to excavate crude impacted 
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gravel and soil (Photo 7). Crude oil recovered with the vacuum truck was injected back into the pipeline 

system. The crude oil impacted gravel that was excavated was stockpiled in the terminal soil management 

area (SMA) (Photo 4; Figure 2) until offsite disposal could be coordinated.  

 

Barr was onsite on May 20 and June 11, 2013 to field screen the initial response remedial excavations to 

determine whether residual crude oil impacts were still present and to assist with the waste disposal 

process. Barr field screened gravel and soil from the excavations for the presence of organic vapors with a 

photoionization detector (PID) and evidence of crude oil impacts such as odor, visual discoloration and 

sheen were also noted (Attachment A). Barr observed that the initial Enbridge release response actions 

removed the majority of the crude oil impacted soil; however, gravel and soil with residual crude oil 

impacts remained (Attachment A). Additional remedial excavation activities would be required to remove 

the remaining impacts. The additional remedial excavation work could not be completed immediately 

after the releases due to weather conditions and excavation safety requirements. To prevent potential 

residual contaminant migration caused by rain water, Enbridge covered the impacted area with plastic and 

placed oil absorbent booms around the perimeter (Photo 1). 

 

Remedial Excavations 
The follow up remedial excavations for the two releases occurred on June 3, 2013 and on July 11, 2013, 

respectively. Barr field screened the extents of both excavations, and the gravel and soil with evidence of 

crude oil impacts such as headspace greater than ten parts per million (ppm), petroleum odor, visual 

discoloration and sheen were noted and removed. In both remedial excavations, the crude oil impacts 

were limited to the tank ring road material which consisted of approximately 1 to 1.5 feet of gravel 

roadbed fill overlying red clay soil/fill. The crude oil impacted gravel and soil that was excavated was 

stockpiled in the terminal SMA until offsite disposal could be coordinated (Photo 4; Figure 2). Analytical 

soil samples were also collected from each excavation. Additional details about each remedial excavation 

are summarized below. 

 

June 3, 2013 Remedial Excavation 

On June 3, 2013, gravel and soil that was impacted from the May 19 pump release were excavated by an 

Enbridge contractor. Based on Barr field screening results, an area approximately 24 feet long by 5-15 

feet wide by 1.5 feet deep was excavated as shown in Photos 2 and 3, Figures 2 and 3 and Attachment A. 
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Field screening results from the final excavation extent identified no soil with a headspace greater than 

ten ppm, a petroleum odor or staining (Attachment A). A total of approximately 15 tons of crude oil 

impacted gravel and soil was excavated and temporarily stockpiled at the terminal SMA until it could be 

approved for offsite disposal (Photo 4).  

 

Five analytical soil samples (TK10-Scrap-1 through TK10-Scrape-5) were collected from the excavation 

bottom (Figure 3; Attachment A) on June 3, 2013 and were submitted to Pace Analytical Services in 

Minneapolis, Minnesota for analysis of diesel range organics (DRO) and petroleum volatile organic 

compounds (PVOC). Only three low level DRO detections (<20 mg/kg) were reported above method 

detection limits. These results are summarized in Table 1 and the laboratory report is provided in 

Attachment B. No sidewall samples were collected due to the shallow nature of the remedial 

excavation/scrape (the maximum depth of the excavation was approximately 1.5 feet bgs).  

 

The excavation was backfilled with clean material after the completion of field screening and sampling 

(Photo 5). 

 

July 11, 2013 Remedial Excavation 

On July 11, 2013, impacted gravel and soil from the June 11 pump release (Photo 8) was excavated by an 

Enbridge contractor. Based on Barr field screening results, an area approximately 5 feet long x 4 feet 

wide x 1.75 feet deep was excavated as shown in Photo 9, Figures 2 and 3 and Attachment A. Field 

screening results from the final excavation extent identified no soil with a headspace greater than ten 

ppm, a petroleum odor or staining (Attachment A). Approximately five tons of crude oil impacted gravel 

and soil was excavated and temporarily stockpiled at the terminal SMA until it could be approved for 

offsite disposal.  

 

Analytical soil sample TK10-Scrape-6 was collected from the excavation bottom (Figure 3; Attachment 

A) on July 11, 2013 and was submitted to Pace Analytical Services for analysis of petroleum volatile 

organic compounds (PVOC). There were no PVOCs detected above method detection limits. The results 

are summarized on Table 1 and the laboratory report is provided in Attachment B.  
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The excavation was backfilled with clean material after the completion of field screening and sampling 

(Photo 10). 

 

Waste Disposal Coordination 
One representative soil sample was collected from the contaminated stockpile (Photo 4) by Barr on June 

3, 2013 for waste characterization profiling. The sample was submitted to Legend Technical Services in 

St. Paul, Minnesota for laboratory analysis of diesel range organics (DRO) and benzene, toluene, 

ethylbenzene, and xylenes (BTEX). Upon receipt of the analytical results, the laboratory report was 

submitted to the Shamrock Landfill in Cloquet, Minnesota as part of the waste profile application 

(Attachment C) and the waste profile was accepted (profile #CL13-0025). Soil impacted in the June 11, 

2013 release was included in the CL13-0025 profile based on generator knowledge. A total of 20.24 tons 

of contaminated soil was hauled to the landfill between June and August of 2013 (Attachment C). 

 
Conclusions 
The gravel and soil that had been impacted during the two separate Tank 10 pump release events was 

excavated and disposed of at an approved landfill facility. Residual soil impacts were not identified in the 

final excavation extents through field screening and the analytical soil samples did not result in PVOC 

concentrations above laboratory detection limits. Based on this information it appears that the response to 

the crude oil release sufficiently addressed the impacted soil and no further action is recommended. 

 
Attachments: 

Site Photos: 1-10 

Figure 1: Tank 10 Site Location  

Figure 2: Tank 10 Release Location Map 

Figure 3: Tank 10 Site Layout Map 

Table 1: Soil Analytical Data Summary - Tank 10 Excavation Samples 

Attachment A: Enbridge Site Investigation Field Sampling and Screening Log 

Attachment B: Pace Laboratory Report for the Excavation Extent Analytical Samples 

Attachment C: Waste Disposal Documentation 
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SITE PHOTOS:  

May 19, 2013 release response and remediation 

 
Photo 1: Plastic sheeting and absorbent boom installed to prevent contaminant migration (May 20, 2013). 
 

  
Photo 2        Photo 3 
Photos 2 and 3: Remedial excavation activities at Tank 10 (June 3, 2013). 
 

  
Photo 4        Photo 5  
Photo 4: Approximately 5 cubic yards of Tank 10 crude oil impacted gravel and soil (June 3, 2013). 
Photo 5: The backfilled Tank 10 release site (June 3, 2013).  

P:\Duluth\49 WI\16\49161227 Tank 10 Contractor Pump Releas\WorkFiles\Memo\1_Tank 10 Memo II.docx 
 



 
 
Karl Beaster 
Tank 10 Contractor Pump Releases 
September 19, 2013 
Page 6 
 
 
June 11, 2013 release response and remediation 

  
Photo 6        Photo 7  
Photo 6: Contractor pump release response activities. The pump, oil absorbent pads and a vacuum truck 
are shown (June 11, 2013). 
Photo 7: Hand tool excavation of crude oil impacted soil during the release response (June 11, 2013).  
 

  
Photo 8         Photo 9  
Photo 8: Crude oil stained ground prior to remedial excavation work (July 11, 2013). 
Photo 9: The Tank 10 remedial excavation (July 11, 2013).  
 

 
 

Photo 10: The backfilled Tank 10 release site (July 11, 2013).  
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Figure 1
TANK 10 SITE LOCATION
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Figure 2

TANK 10 SITE LAYOUT MAP
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Enbridge Energy, L.P.
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TANK 10 SAMPLE LOCATIONS
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 Table 1
Soil Analytical Data Summary
Tank 10 Excavation Samples 

Enbridge Superior Terminal, Superior, WI
Units, mg/kg (unless otherwise noted)

Page 1 of 1
9/19/2013
P:\Duluth\49 WI\16\49161227 Tank 10 Contractor Pump Releas\WorkFiles\Memo\3 Tank 10_Soil Analytical_720.09 & 746.06_09042013.xlsx

Effective Date Exceedance Key
Wisconsin Direct 
Contact Levels 

NR 746.06
9/1/2007 No Exceed 1.10

Wisconsin Generic 
Residual Contaminant 

Levels NR 720.09
4/1/1997 No Exceed 0.0055 2.9 1.5 4.1 250 (1)

Location Date Depth (ft)
TK10-Scrape-1 6/03/2013 1.5 15.0 % < 0.068 < 0.068 < 0.068 < 0.068 < 0.068 < 0.20 < 12.4
TK10-Scrape-2 6/03/2013 1.5 14.5 % < 0.060 < 0.060 < 0.060 < 0.060 < 0.060 < 0.18 12.7
TK10-Scrape-3 6/03/2013 1.5 14.0 % < 0.065 < 0.065 < 0.065 < 0.065 < 0.065 < 0.20 17.3
TK10-Scrape-4 6/03/2013 1.5 21.3 % < 0.065 < 0.065 < 0.065 < 0.065 < 0.065 < 0.20 14.2
TK10-Scrape-5 6/03/2013 1.5 20.4 % < 0.074 < 0.074 < 0.074 < 0.074 < 0.074 < 0.22 < 13.0
TK10-Scrape-6 7/12/2013 1.75 8.6 % < 0.055 < 0.055 < 0.055 < 0.055 < 0.055 < 0.16 --

Diesel 
Range 

Organics

Chemical Name
Moisture 1,2,4-Trimethyl

benzene

-- Not analyzed/not available.

Xylene, 
total

1,3,5-Trimethyl
benzene Benzene Ethyl 

benzene Toluene



Attachment A 
 

Enbridge Site Investigation Field Sampling and Screening Log 
  













Attachment B 
 

Pace Laboratory Report for the Excavation Extent Analytical Samples 
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July 02, 2013

LIMS USE: FR - ANDREA NORD
LIMS OBJECT ID: 10230969

10230969
Project:
Pace Project No.:

RE:

Andrea Nord
Barr Engineering
4700 West 77th Street
Minneapolis, MN 55435

49/16-1227.00 Rev

Dear Andrea Nord:
Enclosed are the analytical results for sample(s) received by the laboratory on June 05, 2013.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

This report was revised on July 2, 2013 to revise the project name.

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

Sincerely,

Andrea Opland

andrea.opland@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

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

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 1 of 18
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CERTIFICATIONS

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN00064
Illinois Certification #: 200011
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace

Montana Certification #: MT CERT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
North Dakota Certification #: R-036A
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

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

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 2 of 18
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SAMPLE SUMMARY

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

Lab ID Sample ID Matrix Date Collected Date Received

10230969001 TK10-Scrape-1 Solid 06/03/13 15:00 06/05/13 08:40

10230969002 TK10-Scrape-2 Solid 06/03/13 15:05 06/05/13 08:40

10230969003 TK10-Scrape-3 Solid 06/03/13 15:10 06/05/13 08:40

10230969004 TK10-Scrape-4 Solid 06/03/13 15:15 06/05/13 08:40

10230969005 TK10-Scrape-5 Solid 06/03/13 15:20 06/05/13 08:40

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

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

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 3 of 18
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10230969001 TK10-Scrape-1 WI MOD DRO 2 PASI-MMT

WI MOD GRO 7 PASI-MKT1

ASTM D2974 1 PASI-MJDL

10230969002 TK10-Scrape-2 WI MOD DRO 2 PASI-MMT

WI MOD GRO 7 PASI-MKT1

ASTM D2974 1 PASI-MJDL

10230969003 TK10-Scrape-3 WI MOD DRO 2 PASI-MMT

WI MOD GRO 7 PASI-MKT1

ASTM D2974 1 PASI-MJDL

10230969004 TK10-Scrape-4 WI MOD DRO 2 PASI-MMT

WI MOD GRO 7 PASI-MKT1

ASTM D2974 1 PASI-MJDL

10230969005 TK10-Scrape-5 WI MOD DRO 2 PASI-MMT

WI MOD GRO 7 PASI-MKT1

ASTM D2974 1 PASI-MJDL

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

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

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 4 of 18
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PROJECT NARRATIVE

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

Method:

Client: Barr Engineering

WI MOD DRO

Date: July 02, 2013

Description: WIDRO GCS

General Information:
5 samples were analyzed for WI MOD DRO.  All samples were received in acceptable condition with any exceptions noted below.

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

Sample Preparation:
The samples were prepared in accordance with WI MOD DRO with any exceptions noted below.

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

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

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

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

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

QC Batch: OEXT/21915
R1: RPD value was outside control limits.

• LCSD  (Lab ID: 1450698)
• Diesel Range Organics

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: OEXT/21915
T6: High boiling point hydrocarbons are present in the sample.

• TK10-Scrape-2  (Lab ID: 10230969002)
• Diesel Range Organics

• TK10-Scrape-3  (Lab ID: 10230969003)
• Diesel Range Organics

• TK10-Scrape-4  (Lab ID: 10230969004)
• Diesel Range Organics

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

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

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 5 of 18
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PROJECT NARRATIVE

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

Method:

Client: Barr Engineering

WI MOD GRO

Date: July 02, 2013

Description: WIGRO GCV

General Information:
5 samples were analyzed for WI MOD GRO.  All samples were received in acceptable condition with any exceptions noted below.

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

Sample Preparation:
The samples were prepared in accordance with TPH GRO/PVOC WI ext. with any exceptions noted below.

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

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

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

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

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

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

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:
Analyte Comments:

QC Batch: GCV/10868
1M: Surrogate recovery outside laboratory control limits due to matrix interferences.

• DUP  (Lab ID: 1449750)
• a,a,a-Trifluorotoluene (S)

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

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

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

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

(612)607-1700

Page 6 of 18
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

Sample: TK10-Scrape-1 Lab ID: 10230969001 Collected: 06/03/13 15:00 Received: 06/05/13 08:40 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

WIDRO GCS Analytical Method: WI MOD DRO  Preparation Method: WI MOD DRO

Diesel Range Organics <12.4 mg/kg 06/10/13 20:1606/07/13 10:4012.4 1.4 1
Surrogates
n-Triacontane (S) 95 % 06/10/13 20:16 638-68-606/07/13 10:4050-150 1

WIGRO GCV Analytical Method: WI MOD GRO  Preparation Method: TPH GRO/PVOC WI ext.

Benzene <0.068 mg/kg 06/07/13 13:53 71-43-206/06/13 15:210.068 0.011 1
Ethylbenzene <0.068 mg/kg 06/07/13 13:53 100-41-406/06/13 15:210.068 0.0095 1
Toluene <0.068 mg/kg 06/07/13 13:53 108-88-306/06/13 15:210.068 0.0068 1
1,2,4-Trimethylbenzene <0.068 mg/kg 06/07/13 13:53 95-63-606/06/13 15:210.068 0.011 1
1,3,5-Trimethylbenzene <0.068 mg/kg 06/07/13 13:53 108-67-806/06/13 15:210.068 0.0095 1
Xylene (Total) <0.20 mg/kg 06/07/13 13:53 1330-20-706/06/13 15:210.20 0.023 1
Surrogates
a,a,a-Trifluorotoluene (S) 100 % 06/07/13 13:53 98-08-806/06/13 15:2180-125 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 15.0 % 06/06/13 00:000.10 0.10 1

Sample: TK10-Scrape-2 Lab ID: 10230969002 Collected: 06/03/13 15:05 Received: 06/05/13 08:40 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

WIDRO GCS Analytical Method: WI MOD DRO  Preparation Method: WI MOD DRO

Diesel Range Organics 12.7 mg/kg 06/10/13 20:01 T606/07/13 10:4012.1 1.3 1
Surrogates
n-Triacontane (S) 94 % 06/10/13 20:01 638-68-606/07/13 10:4050-150 1

WIGRO GCV Analytical Method: WI MOD GRO  Preparation Method: TPH GRO/PVOC WI ext.

Benzene <0.060 mg/kg 06/07/13 04:30 71-43-206/06/13 15:210.060 0.0096 1
Ethylbenzene <0.060 mg/kg 06/07/13 04:30 100-41-406/06/13 15:210.060 0.0084 1
Toluene <0.060 mg/kg 06/07/13 04:30 108-88-306/06/13 15:210.060 0.0060 1
1,2,4-Trimethylbenzene <0.060 mg/kg 06/07/13 04:30 95-63-606/06/13 15:210.060 0.0096 1
1,3,5-Trimethylbenzene <0.060 mg/kg 06/07/13 04:30 108-67-806/06/13 15:210.060 0.0084 1
Xylene (Total) <0.18 mg/kg 06/07/13 04:30 1330-20-706/06/13 15:210.18 0.020 1
Surrogates
a,a,a-Trifluorotoluene (S) 103 % 06/07/13 04:30 98-08-806/06/13 15:2180-125 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 14.5 % 06/06/13 00:000.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

Sample: TK10-Scrape-3 Lab ID: 10230969003 Collected: 06/03/13 15:10 Received: 06/05/13 08:40 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

WIDRO GCS Analytical Method: WI MOD DRO  Preparation Method: WI MOD DRO

Diesel Range Organics 17.3 mg/kg 06/10/13 20:09 T606/07/13 10:4016.3 1.8 1
Surrogates
n-Triacontane (S) 96 % 06/10/13 20:09 638-68-606/07/13 10:4050-150 1

WIGRO GCV Analytical Method: WI MOD GRO  Preparation Method: TPH GRO/PVOC WI ext.

Benzene <0.065 mg/kg 06/07/13 04:49 71-43-206/06/13 15:210.065 0.010 1
Ethylbenzene <0.065 mg/kg 06/07/13 04:49 100-41-406/06/13 15:210.065 0.0091 1
Toluene <0.065 mg/kg 06/07/13 04:49 108-88-306/06/13 15:210.065 0.0065 1
1,2,4-Trimethylbenzene <0.065 mg/kg 06/07/13 04:49 95-63-606/06/13 15:210.065 0.010 1
1,3,5-Trimethylbenzene <0.065 mg/kg 06/07/13 04:49 108-67-806/06/13 15:210.065 0.0091 1
Xylene (Total) <0.20 mg/kg 06/07/13 04:49 1330-20-706/06/13 15:210.20 0.022 1
Surrogates
a,a,a-Trifluorotoluene (S) 103 % 06/07/13 04:49 98-08-806/06/13 15:2180-125 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 14.0 % 06/06/13 00:000.10 0.10 1

Sample: TK10-Scrape-4 Lab ID: 10230969004 Collected: 06/03/13 15:15 Received: 06/05/13 08:40 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

WIDRO GCS Analytical Method: WI MOD DRO  Preparation Method: WI MOD DRO

Diesel Range Organics 14.2 mg/kg 06/10/13 20:24 T606/07/13 10:4011.8 1.3 1
Surrogates
n-Triacontane (S) 106 % 06/10/13 20:24 638-68-606/07/13 10:4050-150 1

WIGRO GCV Analytical Method: WI MOD GRO  Preparation Method: TPH GRO/PVOC WI ext.

Benzene <0.065 mg/kg 06/07/13 05:09 71-43-206/06/13 15:210.065 0.010 1
Ethylbenzene <0.065 mg/kg 06/07/13 05:09 100-41-406/06/13 15:210.065 0.0092 1
Toluene <0.065 mg/kg 06/07/13 05:09 108-88-306/06/13 15:210.065 0.0065 1
1,2,4-Trimethylbenzene <0.065 mg/kg 06/07/13 05:09 95-63-606/06/13 15:210.065 0.010 1
1,3,5-Trimethylbenzene <0.065 mg/kg 06/07/13 05:09 108-67-806/06/13 15:210.065 0.0092 1
Xylene (Total) <0.20 mg/kg 06/07/13 05:09 1330-20-706/06/13 15:210.20 0.022 1
Surrogates
a,a,a-Trifluorotoluene (S) 101 % 06/07/13 05:09 98-08-806/06/13 15:2180-125 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 21.3 % 06/06/13 00:000.10 0.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

Sample: TK10-Scrape-5 Lab ID: 10230969005 Collected: 06/03/13 15:20 Received: 06/05/13 08:40 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

WIDRO GCS Analytical Method: WI MOD DRO  Preparation Method: WI MOD DRO

Diesel Range Organics <13.0 mg/kg 06/10/13 20:5506/07/13 10:4013.0 1.4 1
Surrogates
n-Triacontane (S) 89 % 06/10/13 20:55 638-68-606/07/13 10:4050-150 1

WIGRO GCV Analytical Method: WI MOD GRO  Preparation Method: TPH GRO/PVOC WI ext.

Benzene <0.074 mg/kg 06/07/13 05:28 71-43-206/06/13 15:210.074 0.012 1
Ethylbenzene <0.074 mg/kg 06/07/13 05:28 100-41-406/06/13 15:210.074 0.010 1
Toluene <0.074 mg/kg 06/07/13 05:28 108-88-306/06/13 15:210.074 0.0074 1
1,2,4-Trimethylbenzene <0.074 mg/kg 06/07/13 05:28 95-63-606/06/13 15:210.074 0.012 1
1,3,5-Trimethylbenzene <0.074 mg/kg 06/07/13 05:28 108-67-806/06/13 15:210.074 0.010 1
Xylene (Total) <0.22 mg/kg 06/07/13 05:28 1330-20-706/06/13 15:210.22 0.025 1
Surrogates
a,a,a-Trifluorotoluene (S) 101 % 06/07/13 05:28 98-08-806/06/13 15:2180-125 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 20.4 % 06/06/13 00:000.10 0.10 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

GCV/10868
TPH GRO/PVOC WI ext.

WI MOD GRO
WIGRO Solid GCV

Associated Lab Samples: 10230969001, 10230969002, 10230969003, 10230969004, 10230969005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1449746

Associated Lab Samples: 10230969001, 10230969002, 10230969003, 10230969004, 10230969005

Matrix: Solid

Analyzed

1,2,4-Trimethylbenzene mg/kg <0.050 0.050 06/07/13 01:15
1,3,5-Trimethylbenzene mg/kg <0.050 0.050 06/07/13 01:15
Benzene mg/kg <0.050 0.050 06/07/13 01:15
Ethylbenzene mg/kg <0.050 0.050 06/07/13 01:15
Toluene mg/kg <0.050 0.050 06/07/13 01:15
Xylene (Total) mg/kg <0.15 0.15 06/07/13 01:15
a,a,a-Trifluorotoluene (S) % 102 80-125 06/07/13 01:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1449747LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1449748

1,2,4-Trimethylbenzene mg/kg 5.15 102 80-120995.0 3 20
1,3,5-Trimethylbenzene mg/kg 5.25 103 80-1201015.0 2 20
Benzene mg/kg 4.65 92 80-120954.7 3 20
Ethylbenzene mg/kg 5.05 101 80-1201015.0 .3 20
Toluene mg/kg 4.95 97 80-120984.9 .8 20
Xylene (Total) mg/kg 15.515 104 80-12010215.3 1 20
a,a,a-Trifluorotoluene (S) % 97 80-125101

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1449749MATRIX SPIKE SAMPLE:
MSSpike

Result
10230979005

1,2,4-Trimethylbenzene mg/kg 5.86.1 95 80-1200.065
1,3,5-Trimethylbenzene mg/kg 5.96.1 96 80-120ND
Benzene mg/kg 5.26.1 86 80-120ND
Ethylbenzene mg/kg 5.76.1 94 80-120ND
Toluene mg/kg 5.56.1 91 80-120ND
Xylene (Total) mg/kg 17.618.2 97 80-120ND
a,a,a-Trifluorotoluene (S) % 98 80-125

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10230979006
1449750SAMPLE DUPLICATE:

1,2,4-Trimethylbenzene mg/kg 7.7 15 206.6
1,3,5-Trimethylbenzene mg/kg 2.9 17 202.4
Benzene mg/kg <0.061 20ND
Ethylbenzene mg/kg 0.46 4 200.48
Toluene mg/kg 0.13 5 200.13
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10230979006
1449750SAMPLE DUPLICATE:

Xylene (Total) mg/kg 3.1 3 203.1
a,a,a-Trifluorotoluene (S) % 60 1M1554
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/39672
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10230969001, 10230969002, 10230969003

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10230776001
1449117SAMPLE DUPLICATE:

Percent Moisture % 15.1 11 3013.6

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10230969003
1449118SAMPLE DUPLICATE:

Percent Moisture % 11.4 21 3014.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/39673
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10230969004, 10230969005

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10230969004
1449127SAMPLE DUPLICATE:

Percent Moisture % 20.4 4 3021.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10231015003
1449128SAMPLE DUPLICATE:

Percent Moisture % 12.9 4 3012.4
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/21915
WI MOD DRO

WI MOD DRO
WIDRO GCS

Associated Lab Samples: 10230969001, 10230969002, 10230969003, 10230969004, 10230969005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1450696

Associated Lab Samples: 10230969001, 10230969002, 10230969003, 10230969004, 10230969005

Matrix: Solid

Analyzed

Diesel Range Organics mg/kg <10.0 10.0 06/10/13 19:30
n-Triacontane (S) % 79 50-150 06/10/13 19:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1450697LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1450698

Diesel Range Organics mg/kg 62.9 R180 79 70-1209878.8 22 20
n-Triacontane (S) % 84 50-15093
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QUALIFIERS

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M

ANALYTE QUALIFIERS

Surrogate recovery outside laboratory control limits due to matrix interferences.1M
RPD value was outside control limits.R1
High boiling point hydrocarbons are present in the sample.T6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10230969
49/16-1227.00 Rev

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

10230969001 OEXT/21915 GCSV/11470TK10-Scrape-1 WI MOD DRO WI MOD DRO
10230969002 OEXT/21915 GCSV/11470TK10-Scrape-2 WI MOD DRO WI MOD DRO
10230969003 OEXT/21915 GCSV/11470TK10-Scrape-3 WI MOD DRO WI MOD DRO
10230969004 OEXT/21915 GCSV/11470TK10-Scrape-4 WI MOD DRO WI MOD DRO
10230969005 OEXT/21915 GCSV/11470TK10-Scrape-5 WI MOD DRO WI MOD DRO

10230969001 GCV/10868 GCV/10869TK10-Scrape-1 TPH GRO/PVOC WI ext. WI MOD GRO
10230969002 GCV/10868 GCV/10869TK10-Scrape-2 TPH GRO/PVOC WI ext. WI MOD GRO
10230969003 GCV/10868 GCV/10869TK10-Scrape-3 TPH GRO/PVOC WI ext. WI MOD GRO
10230969004 GCV/10868 GCV/10869TK10-Scrape-4 TPH GRO/PVOC WI ext. WI MOD GRO
10230969005 GCV/10868 GCV/10869TK10-Scrape-5 TPH GRO/PVOC WI ext. WI MOD GRO

10230969001 MPRP/39672TK10-Scrape-1 ASTM D2974
10230969002 MPRP/39672TK10-Scrape-2 ASTM D2974
10230969003 MPRP/39672TK10-Scrape-3 ASTM D2974

10230969004 MPRP/39673TK10-Scrape-4 ASTM D2974
10230969005 MPRP/39673TK10-Scrape-5 ASTM D2974
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July 26, 2013

LIMS USE: FR - ANDREA NORD
LIMS OBJECT ID: 10235238

10235238
Project:
Pace Project No.:

RE:

Andrea Nord
Barr Engineering
4700 West 77th Street
Minneapolis, MN 55435

49/16-1227 Rev

Dear Andrea Nord:
Enclosed are the analytical results for sample(s) received by the laboratory on July 13, 2013.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

This report was revised on July 26, 2013 to correct the project name.

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

Sincerely,

Andrea Opland

andrea.opland@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

10235238
49/16-1227 Rev

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN00064
Illinois Certification #: 200011
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137

Mississippi Certification #: Pace
Montana Certification #: MT CERT0092
Nebraska Certification #: Pace
Nevada Certification #: MN_00064
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970
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SAMPLE SUMMARY

Pace Project No.:
Project:

10235238
49/16-1227 Rev

Lab ID Sample ID Matrix Date Collected Date Received

10235238001 TK10-SCRAPE-6 Solid 07/12/13 14:05 07/13/13 08:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10235238
49/16-1227 Rev

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10235238001 TK10-SCRAPE-6 WI MOD GRO 7 PASI-MLLC

ASTM D2974 1 PASI-MJDL
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PROJECT NARRATIVE

Pace Project No.:
Project:

10235238
49/16-1227 Rev

Method:

Client: Barr Engineering

WI MOD GRO

Date: July 26, 2013

Description: WIGRO GCV

General Information:
1 sample was analyzed for WI MOD GRO.  All samples were received in acceptable condition with any exceptions noted below.

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

Sample Preparation:
The samples were prepared in accordance with TPH GRO/PVOC WI ext. with any exceptions noted below.

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

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

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

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

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

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

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:

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

Pace Project No.:
Project:

10235238
49/16-1227 Rev

Sample: TK10-SCRAPE-6 Lab ID: 10235238001 Collected: 07/12/13 14:05 Received: 07/13/13 08:15 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

WIGRO GCV Analytical Method: WI MOD GRO  Preparation Method: TPH GRO/PVOC WI ext.

Benzene <0.055 mg/kg 07/16/13 07:57 71-43-207/15/13 10:170.055 0.0087 1
Ethylbenzene <0.055 mg/kg 07/16/13 07:57 100-41-407/15/13 10:170.055 0.0076 1
Toluene <0.055 mg/kg 07/16/13 07:57 108-88-307/15/13 10:170.055 0.0055 1
1,2,4-Trimethylbenzene <0.055 mg/kg 07/16/13 07:57 95-63-607/15/13 10:170.055 0.0087 1
1,3,5-Trimethylbenzene <0.055 mg/kg 07/16/13 07:57 108-67-807/15/13 10:170.055 0.0076 1
Xylene (Total) <0.16 mg/kg 07/16/13 07:57 1330-20-707/15/13 10:170.16 0.019 1
Surrogates
a,a,a-Trifluorotoluene (S) 100 % 07/16/13 07:57 98-08-807/15/13 10:1780-125 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 8.6 % 07/17/13 00:000.10 0.10 1

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10235238
49/16-1227 Rev

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

GCV/11048
TPH GRO/PVOC WI ext.

WI MOD GRO
WIGRO Solid GCV

Associated Lab Samples: 10235238001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1478093

Associated Lab Samples: 10235238001

Matrix: Solid

Analyzed

1,2,4-Trimethylbenzene mg/kg <0.050 0.050 07/16/13 01:04
1,3,5-Trimethylbenzene mg/kg <0.050 0.050 07/16/13 01:04
Benzene mg/kg <0.050 0.050 07/16/13 01:04
Ethylbenzene mg/kg <0.050 0.050 07/16/13 01:04
Toluene mg/kg <0.050 0.050 07/16/13 01:04
Xylene (Total) mg/kg <0.15 0.15 07/16/13 01:04
a,a,a-Trifluorotoluene (S) % 100 80-125 07/16/13 01:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1478094LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1478095

1,2,4-Trimethylbenzene mg/kg 4.45 87 80-120884.4 .7 20
1,3,5-Trimethylbenzene mg/kg 4.45 87 80-120884.4 .7 20
Benzene mg/kg 4.15 83 80-120874.3 5 20
Ethylbenzene mg/kg 4.45 88 80-120914.6 3 20
Toluene mg/kg 4.35 86 80-120894.5 4 20
Xylene (Total) mg/kg 13.315 88 80-1209113.6 3 20
a,a,a-Trifluorotoluene (S) % 98 80-12599

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1478096MATRIX SPIKE SAMPLE:
MSSpike

Result
10234814001

1,2,4-Trimethylbenzene mg/kg 6.66 110 80-120ND
1,3,5-Trimethylbenzene mg/kg 6.66 110 80-120ND
Benzene mg/kg 6.36 104 80-120ND
Ethylbenzene mg/kg 6.76 111 80-120ND
Toluene mg/kg 6.56 107 80-120ND
Xylene (Total) mg/kg 20.218.2 111 80-120ND
a,a,a-Trifluorotoluene (S) % 99 80-125

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10234814002
1478097SAMPLE DUPLICATE:

1,2,4-Trimethylbenzene mg/kg <0.059 20ND
1,3,5-Trimethylbenzene mg/kg <0.059 20ND
Benzene mg/kg <0.059 20ND
Ethylbenzene mg/kg <0.059 20ND
Toluene mg/kg <0.059 20ND

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/26/2013 02:25 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10235238
49/16-1227 Rev

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10234814002
1478097SAMPLE DUPLICATE:

Xylene (Total) mg/kg <0.18 20ND
a,a,a-Trifluorotoluene (S) % 100 298

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10235238
49/16-1227 Rev

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/40608
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10235238001

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10234875007
1480064SAMPLE DUPLICATE:

Percent Moisture % 13.2 2 3013.0

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10235202001
1480065SAMPLE DUPLICATE:

Percent Moisture % 15.7 24 3012.3
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QUALIFIERS

Pace Project No.:
Project:

10235238
49/16-1227 Rev

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10235238
49/16-1227 Rev

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

10235238001 GCV/11048 GCV/11050TK10-SCRAPE-6 TPH GRO/PVOC WI ext. WI MOD GRO

10235238001 MPRP/40608TK10-SCRAPE-6 ASTM D2974
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Attachment C 
 

Waste Disposal Documentation 
 





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

RE: 49161227

Minneapolis, MN 55435

June 06, 2013

Work Order Number: 1302482

Bach Pham Tyler Jones
Client Manager II Chemist I

Barr Engineering Co.

bpham@legend-group.com tjones@legend-group.com

Enclosed are the results of analyses for samples received by the laboratory on 06/04/13. 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
 

Ms. Andrea Nord

4700 W 77th St

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:

49161227
49161227 TK10
Ms. Andrea NordMinneapolis, MN  55435 06/06/13Date Reported:

Barr Engineering Co.
Work Order #:  13024824700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

Tank 10-stockpile-1 1302482-01 Soil 06/03/13 13:50 06/04/13  09:30

 Shipping Container Information

Default Cooler Temperature (°C):  5.9
Received on ice: Yes Temperature blank was present Received on ice pack: No
Received on melt water: No Ambient: No Acceptable (IH/ISO only): No
Custody seals: No

Case Narrative:

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:

49161227
49161227 TK10
Ms. Andrea NordMinneapolis, MN  55435 06/06/13Date Reported:

Barr Engineering Co.
Work Order #:  13024824700 W 77th St

DRO/8015D
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL
Tank 10-stockpile-1 (1302482-01) Soil   Sampled: 06/03/13 13:50    Received: 06/04/13  9:30

B3F0503 06/05/13 06/06/13 mg/kg dryDiesel Range Organics 48 WI(95) DRO670 5.5 5
" " " "109 70-130  %Surrogate: Triacontane (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:

49161227
49161227 TK10
Ms. Andrea NordMinneapolis, MN  55435 06/06/13Date Reported:

Barr Engineering Co.
Work Order #:  13024824700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL
W-03Tank 10-stockpile-1 (1302482-01) Soil   Sampled: 06/03/13 13:50    Received: 06/04/13  9:30

WI(95) GRO06/04/13 06/04/13 mg/kg dry B3F0412Benzene 0.038<0.038 0.0048 1
"" "mg/kg dry "Ethylbenzene 0.038<0.038 0.0033 1
"" "mg/kg dry "Toluene 0.038<0.038 0.0042 1

" " "mg/kg dryXylenes (total) 0.12 "0.47 0.012 1
" " " "106 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:

49161227
49161227 TK10
Ms. Andrea NordMinneapolis, MN  55435 06/06/13Date Reported:

Barr Engineering Co.
Work Order #:  13024824700 W 77th St

PERCENT SOLIDS
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL
Tank 10-stockpile-1 (1302482-01) Soil   Sampled: 06/03/13 13:50    Received: 06/04/13  9:30

B3F0609 06/06/13 06/06/13 %% Solids % calculation92 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:

49161227
49161227 TK10
Ms. Andrea NordMinneapolis, MN  55435 06/06/13Date Reported:

Barr Engineering Co.
Work Order #:  13024824700 W 77th St

Result Units Level
Spike

Result
Source

%REC
%REC
Limits %RPD

%RPD
Limit Notes  Analyte

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

RL MDL
Batch B3F0503 - Sonication (Wisc DRO)
Blank (B3F0503-BLK1) Prepared & Analyzed: 06/05/13 
Diesel Range Organics mg/kg wet< 6.7 6.7 0.78

mg/kg wet 13.3 70-130Surrogate: Triacontane (C-30) 84.511.3

LCS (B3F0503-BS1) Prepared & Analyzed: 06/05/13 
Diesel Range Organics mg/kg wet 64.0 70-12093.960.1 8.0 0.93

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 90.914.5

LCS Dup (B3F0503-BSD1) Prepared: 06/05/13  Analyzed: 06/06/13 
Diesel Range Organics mg/kg wet 64.0 70-12095.9 2.0361.4 8.0 0.93 20

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 95.015.2

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:

49161227
49161227 TK10
Ms. Andrea NordMinneapolis, MN  55435 06/06/13Date Reported:

Barr Engineering Co.
Work Order #:  13024824700 W 77th St

Result Units Level
Spike

Result
Source

%REC
%REC
Limits %RPD

%RPD
Limit Notes  Analyte

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

RL MDL
Batch B3F0412 - EPA 5035 Soil (Purge and Trap)
Blank (B3F0412-BLK1) Prepared & Analyzed: 06/04/13 
Benzene mg/kg wet< 0.025 0.025 0.0031
Ethylbenzene mg/kg wet< 0.025 0.025 0.0022
Toluene mg/kg wet< 0.025 0.025 0.0027
Xylenes (total) mg/kg wet< 0.075 0.075 0.0080

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 99.624.9

LCS (B3F0412-BS1) Prepared & Analyzed: 06/04/13 
Benzene ug/L 100 80-12099.899.8
Ethylbenzene ug/L 100 80-120103103
Toluene ug/L 100 80-120103103
Xylenes (total) ug/L 300 80-120104313

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

LCS Dup (B3F0412-BSD1) Prepared & Analyzed: 06/04/13 
Benzene ug/L 100 80-120100 0.669100 20
Ethylbenzene ug/L 100 80-120101 1.32101 20
Toluene ug/L 100 80-120102 0.516102 20
Xylenes (total) ug/L 300 80-120104 0.0386313 20

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10426.0

Matrix Spike (B3F0412-MS1) Prepared & Analyzed: 06/04/13 Source: 1302479-01
Benzene ug/L 100 80-120101101 <
Ethylbenzene ug/L 100 80-120104104 0.274
Toluene ug/L 100 80-120103103 0.116
Xylenes (total) ug/L 300 80-120108323 0.195

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10626.6

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:

49161227
49161227 TK10
Ms. Andrea NordMinneapolis, MN  55435 06/06/13Date Reported:

Barr Engineering Co.
Work Order #:  13024824700 W 77th St

Result Units Level
Spike

Result
Source

%REC
%REC
Limits %RPD

%RPD
Limit Notes  Analyte

PERCENT SOLIDS - Quality Control
Legend Technical Services, Inc.

RL MDL
Batch B3F0609 - General Preparation
Duplicate (B3F0609-DUP1) Prepared & Analyzed: 06/06/13 Source: 1302421-05
% Solids % 1.0893.0 92.0 20
Duplicate (B3F0609-DUP2) Prepared & Analyzed: 06/06/13 Source: 1302421-15
% Solids % 0.0089.0 89.0 20
Duplicate (B3F0609-DUP3) Prepared & Analyzed: 06/06/13 Source: 1302482-01
% Solids % 0.0092.0 92.0 20

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:

49161227
49161227 TK10
Ms. Andrea NordMinneapolis, MN  55435 06/06/13Date Reported:

Barr Engineering Co.
Work Order #:  13024824700 W 77th St

Notes and Definitions 
W-03 The initial sample weight was less than 8.0 grams.

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

Legend Technical Services, Inc.
T

he results in this report apply to the sam
ples analyzed in accordance w
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