
 
 

 

 

Technical Memorandum 
 
To:  Karl Beaster, Enbridge Energy  
From:  Ryan Erickson and Chris Goscinak 
Subject: Superior Terminal Tank 11 Historical Crude Oil Impacts – Ring Road Excavation 
Date:  October 14, 2013 
Project:  49161092 
 
This memorandum summarizes the field screening, analytical sampling and waste management assistance 

conducted by Barr Engineering (Barr) at the request of Enbridge Energy (Enbridge) in response to the 

discovery of historical, crude oil impacted soil during construction of the Tank 11 ring road at the 

Enbridge Superior Terminal in Superior, Wisconsin (Figure 1) in May of 2013. 

 
Background and Response Activities 
Enbridge replaced the road around the perimeter of Tank 11 at the Enbridge Superior Terminal in May of 

2013 (Figure 2). The road around the tank is referred to as a ring road. Road construction activities 

consisted of first excavating the top two feet of the old roadbed gravel fill and clay soil to a width of 

approximately 30 feet from the tank (Photo 1). A geotechnical fabric was then installed in the bottom of 

the excavation (Photo 2) and approximately two feet of new gravel fill was placed on top. 

 

Crude oil impacted soil was encountered by Enbridge contractors during Tank 11 road excavation 

activities between May 6 and May 19, 2013. Crude oil impacted soil was encountered in the following 

two locations associated with Tank 11 (Figure 2): the northwest mixer and the northern feeder pipe. 

Enbridge Environment was notified by the contractor whenever crude oil impacted soil was encountered.  

 

Barr conducted the following activities at the request of Enbridge during the Tank 11 ring road project: 

• assess the environmental site conditions;  

• identify and segregate excavated crude oil impacted soil from unimpacted soil;  

• assist with the off-site disposal coordination and documentation of the soil;  

• document the residual crude-oil impacts left in place beneath the new Tank 11 ring road.  
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Barr was onsite multiple times during the road construction work to carry out the above tasks. Crude oil 

impacted soil was not typically excavated beyond the road construction excavation limits due to the 

presence of buried infrastructure.  

 

Enbridge indicated that the crude oil impacts discovered in the ring road excavation were likely historical 

based on the location and characteristics of the contaminated soil. Barr checked the Wisconsin 

Department of Natural Resources (WDNR) Bureau for Remediation and Redevelopment Tracking 

System (BRRTS) database and no reported releases were identified in the Tank 11 location. Therefore, 

Enbridge submitted a Notification for Hazardous Substance Discharge to the WDNR on October 22, 2013 

(Attachment A). 

 

Field Methods 
Barr was onsite at Tank 11 as needed during the ring road excavation activities between May 6 and May 

19, 2013. Barr field screened excavated soil for the presence of organic vapors using a photoionization 

detector (PID) and documented other potential indicators of crude oil impacts such as odor, discoloration 

and sheen. Excavated soil with PID headspace readings greater than ten parts per million (ppm), or other 

evidence of crude oil impacts, was segregated and placed in temporary stockpiles near the construction 

area (Attachment B). Impacted soil stockpiles were staged on and covered with plastic. After construction 

activities were completed in an area, crude oil impacted soil was transported to the Superior Terminal Soil 

Management Area (SMA) (Figure 2) for storage until characterized and approved for off-site disposal.  

 

After ring road excavation activities were completed, field screening soil samples were collected from the 

excavation to identify whether residual soil impacts were present. If residual impacts were identified 

during field screening and additional impacted soil could not be excavated, analytical samples were 

collected from the excavation extent and submitted to Pace Analytical for laboratory analyses of diesel 

range organic (DRO) and petroleum volatile organic carbons (PVOCs). Laboratory analytical results for 

excavation samples are included in Table 1 and Attachment C. Three analytical samples (TK 11 Road – 

Stockpile -1 through 3) were also collected from the SMA contaminated stockpiles for waste 

characterization purposes (Table 2; Attachment D). 

 

Results 
Field screening, analytical sampling and road construction remedial excavation activity results for the two 

crude oil impacted soil locations are described below: 
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Northwest Mixer 

Crude oil impacted soil (Photo 3) was encountered near a tank mixer on the northwest side of Tank 11 

(Photos 3-6; Figures 2 and 3; Attachment B). Impacted soil was excavated from the tank mixer area in an 

“L” shaped excavation that was approximately 5 feet wide by 35 feet long by 2 to 3 feet deep as shown in 

Figure 3 and Attachment B. The northwest mixer impacts included northeast trending impacts that were 

located approximately 20 feet out from the tank and appeared to be associated with contaminant 

migration in the sand fill around a buried cathodic protection line. The impacts did not appear to migrate 

out from the sand fill into the surrounding clay fill. Impacted soil was excavated as feasible based on 

infrastructure, sampled for waste characterization and stockpiled in in the terminal SMA (Attachment D). 

Additional impacted soil was excavated below the construction grade (Photos 4 - 6) for remedial 

purposes. However, complete contaminant removal was limited by terminal infrastructure.  Field 

screening confirmed that residual crude-oil impacted soil was left in place immediately below the 

northwest mixer (headspace > 74 ppm) and in a small area 20 feet out from the mixer (headspace > 150 

ppm) (Photo 5; Figure 3; Attachment B). Analytical sample TK 11Road -B-1 was collected from the 

impacted soil approximately twenty feet out from the mixer and three feet below ground surface (bgs) as 

shown in Figure 3 and Attachment B.  

 

Analyte concentrations from TANK 11 ROAD-B-1 resulted in benzene, ethyl benzene, toluene, xylene, 

and both 1,2,4- and 1,3,5-trimethylbenzene detections that exceed US EPA Regional Screening Level 

Web Calculator Site Specific Residual Contaminant Levels (SSRCL) for the groundwater pathway(Table 

1; Attachment C). The analyte detections did not exceed industrial direct contact SSRCL within four feet 

of the ground surface. 

 

Northern Feeder Pipe 

Crude oil impacted soil was encountered to the north of the Tank 11 northern feeder pipe (Photo 7 and 8; 

Figures 2 and 3; Attachment B). The impacted soil was encountered between approximately 0.5 to 2 feet 

bgs in an area approximately 10 feet wide by 10 feet long. Impacted soil was excavated as feasible based 

on infrastructure, sampled for waste characterization and disposed of offsite (Attachment D). Field 

screening from the excavation limits confirmed that a small area of residual crude oil impacted soil with 

dark staining and a headspace of up to 161 ppm was left in place near the northern feeder pipe 

(Attachment B). Analytical sample TK 11 Road-B-2 was collected from the impacted soil at 

approximately 0.8 feet bgs. Analyte concentrations in soil from TANK 11 ROAD-B-2 did not exceed 

SSRCLs for the groundwater or industrial direct contact pathway (Table 1; Attachment C). 
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Following completion of construction excavation and sampling activities, the excavation was covered 

with a geotechnical fabric and backfilled with approximately two feet of gravel fill (Photo 2). 

 

Discussion 
Analyte concentrations detected in TK 11 Road-B-1 exceeded groundwater SSRCLs for benzene (1.64 

mg/kg), ethyl benzene (31.1 mg/kg), xylene (7.71 mg/kg), 1,2,4-trimethylbenzene (29.4 mg/kg) and 1,3,5-

trimethylbenzene (9.68 mg/kg), but the concentrations did not exceed direct contact SSRCLs within four 

feet of the ground surface (Figure 3; Table 1; Attachment C). Analyte concentrations detected in TK 11 

Road-B-2 did not exceed groundwater or industrial direct contact pathway SSRCLs within four feet of the 

ground surface. All Tank 11 analytical samples passed the hazard quotient criteria that are set in the US 

EPA Regional Screening Level Web Calculator (Table 1). 

 

Both areas have been covered with a geotextile fabric and two feet of gravel fill. 

 

Waste Disposal Coordination and Documentation 
Barr collected three analytical waste characterization samples from the crude impacted soil stockpiles for 

laboratory analysis at either Pace Analytical or Legend Technical Services (Attachment D). Stockpile 

samples were analyzed for DRO and benzene, toluene, ethylbenzene, and xylenes (BTEX). Waste 

characterization analytical results are summarized in Table 2 and the laboratory reports are included in the 

Shamrock Landfill Waste Profile application in Attachment D. A waste profile application with the 

laboratory results was submitted to the Shamrock Landfill near Cloquet, Minnesota and the soil was 

accepted under waste profile #CL13-0023 (Attachment D). A total of 635.63 tons of crude oil impacted 

soil was hauled to the landfill in May 2013.  

 

Barr field screened the Tank 11 clean soil stockpiles (Attachment B) prior to off-site soil reuse at the 

Udeen School Forest Road gravel pit located approximately 15 miles south of Superior, Wisconsin. Any 

soil in a stockpile with a headspace greater than ten ppm, or other evidence of crude oil impacts, was 

segregated for off-site disposal at an approved landfill facility. Confirmation soil sample TK 11 ROAD-

UDEENS-1 was collected for laboratory analysis of DRO and PVOCs. The PVOC concentrations were 

below detection limits and a DRO concentration of 12.1 mg/kg was detected (Table 2; Attachment D). 
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Conclusions and Recommendations 
Crude oil impacted soil encountered during construction of the Tank 11 ring road was excavated and 

disposed of at an approved landfill with the exception of two small impacted areas that were left in place 

along the northern edge of Tank 11. Analyte concentrations in residual soil impacts near the mixer exceed 

the groundwater pathway SSRCLs for benzene, ethyl benzene and xylene but do not exceed  the industrial 

direct contact SSRCLs. Residual soil impacts near the northern feeder pipe do not exceed groundwater or 

industrial direct contact pathway SSRCLs.  

 

Residual crude oil impacted soil analyte concentrations did not exceed industrial direct contact SSRCLs, 

passed the EPA Hazard Quotient calculation and have been covered with a geotechnical fabric and two 

feet of gravel. The geotechnical fabric, gravel and employee-awareness will also prevent direct contact 

exposure. The groundwater pathway for the terminal is currently being reviewed by the WDNR on a case 

by case site-wide basis. If the WDNR agrees that the risk to the groundwater pathway associated with this 

historical release can be addressed using the site-wide approach,  no further response action for 

groundwater or documentation for the WDNR will be required.  The WDNR will likely hold this memo 

until the site-wide GIS registry is established and at that time, will use the figures and tables attached to 

this memo for documentation purposes.   

  

Attachments: 

Site Photos: 1-8 

Figure 1  Tank 11 Site Location 

Figure 2  Tank 11 Site Layout Map 

Figure 3  Tank 11 Sample Locations 

Table 1   Soil Analytical Data Summary 

Table 2   Waste Characterization - Soil Sampling Results Summary 

Attachment A  WDNR Notification for Hazardous Substance Discharge  

Attachment B  Enbridge Site Investigation Field Sampling and Screening Logs 

Attachment C  Pace Analytical Laboratory Reports for Excavation Soil Samples 

Attachment D  Waste Disposal Documentation  
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Site Photos: 

 
Photo 1            Photo 2 
 
Photo 1: Tank 11 ring road construction excavation on the east side of Tank 11. Excavated soil has been 
stockpiled outside the road boundaries.  
Photo 4: The road construction excavation on the northeast side of Tank 11 looking east. Geotextile fabric 
is in the foreground, the excavation was backfilled with two feet of gravel.  
 

 
Photo 3            Photo 4 
 
Photo 3: Crude oil impacted soil located approximately 20 feet to the northwest of the northwest mixer 
(Photo 4). Elevated headspace, discoloration and sheen were observed in the soil. 
Photo 4: Northwest Tank 11 mixer shown at the top of the photo. The additional west end of the remedial 
excavation along the contaminated cathodic line fill is shown in the center of the photo.   
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Photo 5            Photo 6 
 
Photo 5: A close-up of the west end of the northwest mixer remedial excavation after the majority of the 
crude impacted soil had been removed. Crude oil impacted soil was left in place in this location due to 
buried terminal infrastructure. 
Photo 6: The ring road excavation to the east of the crude oil impacted associated with the northwest 
mixer. Crude oil impacts were not detected in the soil through field screening after the road excavation 
was completed. 
 

 
Photo 7            Photo 8 
 
Photo 7: Tank 11 ring road excavation near the northern feeder pipe looking east. The northern feeder 
pipe is present on the right side of the photo. 
Photo 8: Tank 11 ring road excavation near the northern feeder pipe looking west. The northern feeder 
pipe is present on the left side of the photo. 
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Figure 1

TANK 11 SITE LOCATION
SUPERIOR TERMINAL
Enbridge Energy, L.P.
Superior, Wisconsin
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Figure 2

TANK 11 SITE LAYOUT MAP
SUPERIOR TERMINAL
Enbridge Energy, L.P.
Superior, Wisconsin
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Figure 3

TANK 11 SAMPLE LOCATIONS
SUPERIOR TERMINAL
Enbridge Energy, L.P.
Superior, Wisconsin
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 Table 1

Soil Analytical Data Summary

Tank 11 Ring Road Excavation

Enbridge Energy Terminal - Superior, Wisconsin

Units, mg/kg (unless otherwise noted)

Effective Date Exceedance Key

 Industrial Groundwater 

SSRCLs Bold 1.3793 TR 1.3793 TR 0.0051 0.785 0.5536 1.97 XYL

 Industrial Direct Contact 

SSRCLs 05/01/2012 No Exceed 219 182 7.41 37 818 258 0 1.0 0.00001 Pass

Location Date Depth (ft)

TK 11 ROAD-B-1 5/07/2013 3 10.9 % 29.4 9.68 1.64 31.1 < 0.286 7.71 17400 0 0.0847 1.1E-06 Pass

TK 11 ROAD-B-2 5/08/2013 0.8 19.9 % 0.85 * 0.50 * < 0.060 * 0.50 * < 0.060 * 0.72 * 2380 0 0.0026 2.2E-08 Pass

Pass or Fail

TR - Based on 1,2,4-Trimethylbenzene and 

1,3,5-Trimethylbenzene combined.

Benzene
Ethyl 

benzene
Toluene Xylene, total

Diesel 

Range 

Organics

Moisture
Parameter 1,2,4-Trimethyl

benzene

1,3,5-Trimethyl

benzene

XYL - Based on Xylenes (m-, o-, p- combined).

*Estimated value, QA/QC criteria not met.  

Exceedance 

Count

Hazard 

Quotient

Cumulative 

Cancer Risk

Page 1 of 1

9/17/2013

P:\Duluth\49 WI\16\49161092 Superior Terminal Soil Management Activities\WorkFiles\2013_5 Tank 11 Road\DATA MGMT\Soil Analytical_RCL_Criteria Table_09122013.xlsx



 Table 2

Waste Characterization - Soil Sampling Results Summary

Tank 11 Ring Road Excavation

(units, mg/kg - unless otherwise noted)

Moisture
Solids, 

percent 

1,2,4-Trimethyl

benzene

1,3,5-Trimethyl

benzene
Benzene Ethyl benzene Toluene Xylene, total

Diesel 

Range 

Organics

Location Date

TK 11 ROAD - UDEENS 5/06/2013 8.3 % -- < 0.0615 < 0.0615 < 0.0246 < 0.0615 < 0.0615 < 0.185 12.1

TK 11 Road-Stock Pile-1 5/02/2013 18.5 % -- -- -- < 0.0250 < 0.0625 < 0.0625 < 0.187 6480

TK 11Road-Stockpile-2 5/06/2013 7.2 % -- -- -- < 0.0207 < 0.0517 < 0.0517 < 0.155 298

TK 11Road-Stockpile-3 5/09/2013 -- 83 % -- -- < 0.028 0.061 < 0.028 0.11 320

Detections are reported in bold

-- Not analyzed

Parameter

Page 1 of 1
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Attachment A 
 

WDNR Notification for Hazardous Substance Discharge 
  







Attachment B 
 

Enbridge Site Investigation Field Sampling and Screening Logs 
 
 

5/6/2013 and 5/7/2013 – Northwest mixer 
5/8/2013 – Northern feeder pipe 
5/8/2013 – Northern Stockpiles 

5/9/2013 – Ring road excavation,  
north and south extents 

5/10/13 – Ring road excavation, east extent 
5/14/2013 – Ring road excavation, southwest extent 

 
  

















Attachment C 
 

Pace Analytical Laboratory Reports for Excavation Soil Samples 
  



#=CL#

May 21, 2013

LIMS USE: FR - ANDREA NORD
LIMS OBJECT ID: 10227937

10227937
Project:
Pace Project No.:

RE:

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

49116-1092 300 ENBRIDGE TK 11

Dear Andrea Nord:
Enclosed are the analytical results for sample(s) received by the laboratory on May 08, 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.

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..

Page 1 of 13

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

Minneapolis, MN 55414

(612)607-1700

1 of 15



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

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..

Page 2 of 13

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

Minneapolis, MN 55414

(612)607-1700
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SAMPLE SUMMARY

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

Lab ID Sample ID Matrix Date Collected Date Received

10227937001 TK 11 ROAD-B-1_3-3' Solid 05/07/13 12:00 05/08/13 08:54

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

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10227937001 TK 11 ROAD-B-1_3-3' WI MOD DRO 2 PASI-MJRH

ASTM D2974 1 PASI-MSH1

EPA 8260 9 PASI-MCNC
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PROJECT NARRATIVE

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

Method:

Client: Barr Engineering

WI MOD DRO

Date: May 21, 2013

Description: WIDRO GCS

General Information:
1 sample was 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.

QC Batch: OEXT/21691
P3: Sample extract could not be concentrated to the routine final volume, resulting in elevated reporting limits.

• TK 11 ROAD-B-1_3-3'  (Lab ID: 10227937001)

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.

QC Batch: OEXT/21691
S4: Surrogate recovery not evaluated against control limits due to sample dilution.

• TK 11 ROAD-B-1_3-3'  (Lab ID: 10227937001)
• n-Triacontane (S)

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.

Additional Comments:
Analyte Comments:

QC Batch: OEXT/21691
T6: High boiling point hydrocarbons are present in the sample.

• TK 11 ROAD-B-1_3-3'  (Lab ID: 10227937001)
• Diesel Range Organics
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PROJECT NARRATIVE

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

Method:

Client: Barr Engineering

EPA 8260

Date: May 21, 2013

Description: 8260 MSV UST

General Information:
1 sample was analyzed for EPA 8260.  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 EPA 5035/5030B 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:

10227937
49116-1092 300 ENBRIDGE TK 11

Sample: TK 11 ROAD-B-1_3-3' Lab ID: 10227937001 Collected: 05/07/13 12:00 Received: 05/08/13 08:54 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

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

Diesel Range Organics 17400 mg/kg 05/18/13 17:59 T605/16/13 12:151000 10
Surrogates
n-Triacontane (S) 0 % 05/18/13 17:59 638-68-6 P3,S405/16/13 12:1550-150 10

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 10.9 % 05/13/13 00:000.10 1

8260 MSV UST Analytical Method: EPA 8260  Preparation Method: EPA 5035/5030B

Benzene 1640 ug/kg 05/16/13 14:25 71-43-205/14/13 16:54114 5
Ethylbenzene 31100 ug/kg 05/16/13 14:25 100-41-405/14/13 16:54286 5
Toluene <286 ug/kg 05/16/13 14:25 108-88-305/14/13 16:54286 5
1,2,4-Trimethylbenzene 29400 ug/kg 05/16/13 14:25 95-63-605/14/13 16:54286 5
1,3,5-Trimethylbenzene 9680 ug/kg 05/16/13 14:25 108-67-805/14/13 16:54286 5
Xylene (Total) 7710 ug/kg 05/16/13 14:25 1330-20-705/14/13 16:54858 5
Surrogates
1,2-Dichloroethane-d4 (S) 84 % 05/16/13 14:25 17060-07-005/14/13 16:5457-150 5
Toluene-d8 (S) 101 % 05/16/13 14:25 2037-26-505/14/13 16:5470-136 5
4-Bromofluorobenzene (S) 104 % 05/16/13 14:25 460-00-405/14/13 16:5467-138 5
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/39152
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10227937001

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10227975022
1430235SAMPLE DUPLICATE:

Percent Moisture % 20.6 6 3019.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10228063002
1430236SAMPLE DUPLICATE:

Percent Moisture % 8.6 6 308.1

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

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

Date: 05/21/2013 03:20 PM Page 8 of 13

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

Minneapolis, MN 55414

(612)607-1700

8 of 15
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/23656
EPA 5035/5030B

EPA 8260
8260 MSV UST

Associated Lab Samples: 10227937001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1431527

Associated Lab Samples: 10227937001

Matrix: Solid

Analyzed

1,2,4-Trimethylbenzene ug/kg <50.0 50.0 05/15/13 18:48
1,3,5-Trimethylbenzene ug/kg <50.0 50.0 05/15/13 18:48
Benzene ug/kg <20.0 20.0 05/15/13 18:48
Ethylbenzene ug/kg <50.0 50.0 05/15/13 18:48
Toluene ug/kg <50.0 50.0 05/15/13 18:48
Xylene (Total) ug/kg <150 150 05/15/13 18:48
1,2-Dichloroethane-d4 (S) % 92 57-150 05/15/13 18:48
4-Bromofluorobenzene (S) % 99 67-138 05/15/13 18:48
Toluene-d8 (S) % 96 70-136 05/15/13 18:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1431528LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 8381000 84 74-125
1,3,5-Trimethylbenzene ug/kg 8471000 85 73-125
Benzene ug/kg 8071000 81 72-125
Ethylbenzene ug/kg 8621000 86 75-125
Toluene ug/kg 8781000 88 75-125
Xylene (Total) ug/kg 26603000 89 75-125
1,2-Dichloroethane-d4 (S) % 89 57-150
4-Bromofluorobenzene (S) % 95 67-138
Toluene-d8 (S) % 99 70-136

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1431529MATRIX SPIKE SAMPLE:
MSSpike

Result
10227891001

1,2,4-Trimethylbenzene ug/kg 16101310 122 74-135ND
1,3,5-Trimethylbenzene ug/kg 16201310 123 71-137ND
Benzene ug/kg 14901310 113 71-137ND
Ethylbenzene ug/kg 15801310 120 75-134ND
Toluene ug/kg 16101310 122 74-133ND
Xylene (Total) ug/kg 48903930 124 75-135ND
1,2-Dichloroethane-d4 (S) % 89 57-150
4-Bromofluorobenzene (S) % 97 67-138
Toluene-d8 (S) % 99 70-136
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10228422001
1431530SAMPLE DUPLICATE:

1,2,4-Trimethylbenzene ug/kg <58.5 30ND
1,3,5-Trimethylbenzene ug/kg <58.5 30ND
Benzene ug/kg <23.4 30ND
Ethylbenzene ug/kg <58.5 30ND
Toluene ug/kg <58.5 30ND
Xylene (Total) ug/kg <175 30ND
1,2-Dichloroethane-d4 (S) % 91 .791
4-Bromofluorobenzene (S) % 101 2100
Toluene-d8 (S) % 96 .297
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/21691
WI MOD DRO

WI MOD DRO
WIDRO GCS

Associated Lab Samples: 10227937001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1433254

Associated Lab Samples: 10227937001

Matrix: Solid

Analyzed

Diesel Range Organics mg/kg <10.0 10.0 05/18/13 17:13
n-Triacontane (S) % 96 50-150 05/18/13 17:13

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1433255LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1433256

Diesel Range Organics mg/kg 81.180 101 70-1209676.8 5 20
n-Triacontane (S) % 100 50-15093
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QUALIFIERS

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

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

Sample extract could not be concentrated to the routine final volume, resulting in elevated reporting limits.P3
Surrogate recovery not evaluated against control limits due to sample dilution.S4
High boiling point hydrocarbons are present in the sample.T6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10227937
49116-1092 300 ENBRIDGE TK 11

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

10227937001 OEXT/21691 GCSV/11326TK 11 ROAD-B-1_3-3' WI MOD DRO WI MOD DRO

10227937001 MPRP/39152TK 11 ROAD-B-1_3-3' ASTM D2974

10227937001 MSV/23656 MSV/23657TK 11 ROAD-B-1_3-3' EPA 5035/5030B EPA 8260
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May 21, 2013

LIMS USE: FR - ANDREA NORD
LIMS OBJECT ID: 10228260

10228260
Project:
Pace Project No.:

RE:

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

49161092-300-016 Enbridge

Dear Andrea Nord:
Enclosed are the analytical results for sample(s) received by the laboratory on May 10, 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.

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:

10228260
49161092-300-016 Enbridge

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
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SAMPLE SUMMARY

Pace Project No.:
Project:

10228260
49161092-300-016 Enbridge

Lab ID Sample ID Matrix Date Collected Date Received

10228260001 TK11 Road-B-2_0.8-0.8' Solid 05/08/13 10:05 05/10/13 10:21
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10228260
49161092-300-016 Enbridge

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10228260001 TK11 Road-B-2_0.8-0.8' WI MOD DRO 2 PASI-MJRH

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..

Page 4 of 13

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

Minneapolis, MN 55414

(612)607-1700

4 of 15



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

10228260
49161092-300-016 Enbridge

Method:

Client: Barr Engineering

WI MOD DRO

Date: May 21, 2013

Description: WIDRO GCS

General Information:
1 sample was 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.

QC Batch: OEXT/21708
S4: Surrogate recovery not evaluated against control limits due to sample dilution.

• TK11 Road-B-2_0.8-0.8'  (Lab ID: 10228260001)
• n-Triacontane (S)

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.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10228260
49161092-300-016 Enbridge

Method:

Client: Barr Engineering

WI MOD GRO

Date: May 21, 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.

Additional Comments:
Analyte Comments:

QC Batch: GCV/10732
1M: Preserved from a non-method compliant container (plastic bag) with headspace; data being reported per client's request.
Results should be considered an estimation.

• MS  (Lab ID: 1429716)
• a,a,a-Trifluorotoluene (S)

• MSD  (Lab ID: 1429717)
• a,a,a-Trifluorotoluene (S)

2M: Surrogate recovery outside laboratory control limits due to matrix interferences.
• TK11 Road-B-2_0.8-0.8'  (Lab ID: 10228260001)

• a,a,a-Trifluorotoluene (S)
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PROJECT NARRATIVE

Pace Project No.:
Project:

10228260
49161092-300-016 Enbridge

Method:

Client: Barr Engineering

WI MOD GRO

Date: May 21, 2013

Description: WIGRO GCV

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:

10228260
49161092-300-016 Enbridge

Sample: TK11 Road-B-2_0.8-0.8' Lab ID: 10228260001 Collected: 05/08/13 10:05 Received: 05/10/13 10:21 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 2380 mg/kg 05/20/13 11:1905/17/13 13:07232 25.5 20
Surrogates
n-Triacontane (S) 0 % 05/20/13 11:19 638-68-6 S405/17/13 13:0750-150 20

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

Benzene <0.060 mg/kg 05/13/13 13:01 71-43-205/12/13 21:050.060 1
Ethylbenzene 0.50 mg/kg 05/13/13 13:01 100-41-405/12/13 21:050.060 1
Toluene <0.060 mg/kg 05/13/13 13:01 108-88-305/12/13 21:050.060 1
1,2,4-Trimethylbenzene 0.85 mg/kg 05/13/13 13:01 95-63-605/12/13 21:050.060 1
1,3,5-Trimethylbenzene 0.50 mg/kg 05/13/13 13:01 108-67-805/12/13 21:050.060 1
Xylene (Total) 0.72 mg/kg 05/13/13 13:01 1330-20-705/12/13 21:050.18 1
Surrogates
a,a,a-Trifluorotoluene (S) 45 % 05/13/13 13:01 98-08-8 2M05/12/13 21:0580-125 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 19.9 % 05/15/13 00:000.10 0.10 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10228260
49161092-300-016 Enbridge

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

GCV/10732
TPH GRO/PVOC WI ext.

WI MOD GRO
WIGRO Solid GCV

Associated Lab Samples: 10228260001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1429713

Associated Lab Samples: 10228260001

Matrix: Solid

Analyzed

1,2,4-Trimethylbenzene mg/kg <0.050 0.050 05/13/13 11:03
1,3,5-Trimethylbenzene mg/kg <0.050 0.050 05/13/13 11:03
Benzene mg/kg <0.050 0.050 05/13/13 11:03
Ethylbenzene mg/kg <0.050 0.050 05/13/13 11:03
Toluene mg/kg <0.050 0.050 05/13/13 11:03
Xylene (Total) mg/kg <0.15 0.15 05/13/13 11:03
a,a,a-Trifluorotoluene (S) % 100 80-125 05/13/13 11:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1429714LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1429715

1,2,4-Trimethylbenzene mg/kg 4.85 96 80-1201035.1 7 20
1,3,5-Trimethylbenzene mg/kg 4.85 97 80-1201045.2 7 20
Benzene mg/kg 4.85 97 80-120974.8 .2 20
Ethylbenzene mg/kg 4.95 98 80-1201035.1 5 20
Toluene mg/kg 4.95 98 80-1201005.0 2 20
Xylene (Total) mg/kg 14.615 97 80-12010315.4 6 20
a,a,a-Trifluorotoluene (S) % 98 80-12597

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1429716MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10227749003

1429717

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene mg/kg 5.6 106 80-120110 5 205.7ND 6.0 6.2
1,3,5-Trimethylbenzene mg/kg 5.6 108 80-120111 3 205.7ND 6.1 6.3
Benzene mg/kg 5.6 107 80-120107 .5 205.7ND 6.0 6.1
Ethylbenzene mg/kg 5.6 109 80-120110 2 205.7ND 6.2 6.3
Toluene mg/kg 5.6 108 80-120108 .5 205.7ND 6.1 6.1
Xylene (Total) mg/kg 16.9 108 80-120109 2 2017ND 18.2 18.5
a,a,a-Trifluorotoluene (S) % 1M98 80-12598
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10228260
49161092-300-016 Enbridge

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/39207
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10228260001

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10228342001
1431978SAMPLE DUPLICATE:

Percent Moisture % 20.8 3 3021.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10228646001
1432208SAMPLE DUPLICATE:

Percent Moisture % 7.1 2 307.0
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10228260
49161092-300-016 Enbridge

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/21708
WI MOD DRO

WI MOD DRO
WIDRO GCS

Associated Lab Samples: 10228260001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1434598

Associated Lab Samples: 10228260001

Matrix: Solid

Analyzed

Diesel Range Organics mg/kg <10.0 10.0 05/19/13 19:48
n-Triacontane (S) % 90 50-150 05/19/13 19:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1434599LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1434600

Diesel Range Organics mg/kg 71.080 89 70-1208769.7 2 20
n-Triacontane (S) % 96 50-15085
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QUALIFIERS

Pace Project No.:
Project:

10228260
49161092-300-016 Enbridge

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
Preserved from a non-method compliant container (plastic bag) with headspace; data being reported per client's request.
Results should be considered an estimation.

1M

Surrogate recovery outside laboratory control limits due to matrix interferences.2M
Surrogate recovery not evaluated against control limits due to sample dilution.S4
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10228260
49161092-300-016 Enbridge

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

10228260001 OEXT/21708 GCSV/11336TK11 Road-B-2_0.8-0.8' WI MOD DRO WI MOD DRO

10228260001 GCV/10732 GCV/10735TK11 Road-B-2_0.8-0.8' TPH GRO/PVOC WI ext. WI MOD GRO

10228260001 MPRP/39207TK11 Road-B-2_0.8-0.8' ASTM D2974
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September 28, 2013

LIMS USE: FR - ANDREA NORD
LIMS OBJECT ID: 10227936

10227936
Project:
Pace Project No.:

RE:

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

49/16-1092 TANK 11 ROAD

Dear Andrea Nord:
Enclosed are the analytical results for sample(s) received by the laboratory on May 08, 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 September 28, 2013 to correct the sample and project IDs.

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 15



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

10227936
49/16-1092 TANK 11 ROAD

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:

10227936
49/16-1092 TANK 11 ROAD

Lab ID Sample ID Matrix Date Collected Date Received

10227936001 TK 11 ROAD - UDEENS - 1 Solid 05/06/13 16:15 05/08/13 08:54
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10227936
49/16-1092 TANK 11 ROAD

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10227936001 TK 11 ROAD - UDEENS - 1 WI MOD DRO 2 PASI-MJRH

ASTM D2974 1 PASI-MSH1

EPA 8260 9 PASI-MCNC
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PROJECT NARRATIVE

Pace Project No.:
Project:

10227936
49/16-1092 TANK 11 ROAD

Method:

Client: Barr Engineering

WI MOD DRO

Date: September 28, 2013

Description: WIDRO GCS

General Information:
1 sample was 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.

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

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10227936
49/16-1092 TANK 11 ROAD

Method:

Client: Barr Engineering

EPA 8260

Date: September 28, 2013

Description: 8260 MSV UST

General Information:
1 sample was analyzed for EPA 8260.  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 EPA 5035/5030B 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:

10227936
49/16-1092 TANK 11 ROAD

Sample: TK 11 ROAD - UDEENS - 1 Lab ID: 10227936001 Collected: 05/06/13 16:15 Received: 05/08/13 08:54 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

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

Diesel Range Organics 12.1 mg/kg 05/18/13 18:3005/16/13 12:1511.9 1
Surrogates
n-Triacontane (S) 93 % 05/18/13 18:30 638-68-605/16/13 12:1550-150 1

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 8.3 % 05/13/13 00:000.10 1

8260 MSV UST Analytical Method: EPA 8260  Preparation Method: EPA 5035/5030B

Benzene <24.6 ug/kg 05/15/13 22:58 71-43-205/14/13 16:5424.6 1
Ethylbenzene <61.5 ug/kg 05/15/13 22:58 100-41-405/14/13 16:5461.5 1
Toluene <61.5 ug/kg 05/15/13 22:58 108-88-305/14/13 16:5461.5 1
1,2,4-Trimethylbenzene <61.5 ug/kg 05/15/13 22:58 95-63-605/14/13 16:5461.5 1
1,3,5-Trimethylbenzene <61.5 ug/kg 05/15/13 22:58 108-67-805/14/13 16:5461.5 1
Xylene (Total) <185 ug/kg 05/15/13 22:58 1330-20-705/14/13 16:54185 1
Surrogates
1,2-Dichloroethane-d4 (S) 92 % 05/15/13 22:58 17060-07-005/14/13 16:5457-150 1
Toluene-d8 (S) 95 % 05/15/13 22:58 2037-26-505/14/13 16:5470-136 1
4-Bromofluorobenzene (S) 98 % 05/15/13 22:58 460-00-405/14/13 16:5467-138 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10227936
49/16-1092 TANK 11 ROAD

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/39152
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10227936001

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10227975022
1430235SAMPLE DUPLICATE:

Percent Moisture % 20.6 6 3019.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10228063002
1430236SAMPLE DUPLICATE:

Percent Moisture % 8.6 6 308.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10227936
49/16-1092 TANK 11 ROAD

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/23656
EPA 5035/5030B

EPA 8260
8260 MSV UST

Associated Lab Samples: 10227936001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1431527

Associated Lab Samples: 10227936001

Matrix: Solid

Analyzed

1,2,4-Trimethylbenzene ug/kg <50.0 50.0 05/15/13 18:48
1,3,5-Trimethylbenzene ug/kg <50.0 50.0 05/15/13 18:48
Benzene ug/kg <20.0 20.0 05/15/13 18:48
Ethylbenzene ug/kg <50.0 50.0 05/15/13 18:48
Toluene ug/kg <50.0 50.0 05/15/13 18:48
Xylene (Total) ug/kg <150 150 05/15/13 18:48
1,2-Dichloroethane-d4 (S) % 92 57-150 05/15/13 18:48
4-Bromofluorobenzene (S) % 99 67-138 05/15/13 18:48
Toluene-d8 (S) % 96 70-136 05/15/13 18:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1431528LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 8381000 84 74-125
1,3,5-Trimethylbenzene ug/kg 8471000 85 73-125
Benzene ug/kg 8071000 81 72-125
Ethylbenzene ug/kg 8621000 86 75-125
Toluene ug/kg 8781000 88 75-125
Xylene (Total) ug/kg 26603000 89 75-125
1,2-Dichloroethane-d4 (S) % 89 57-150
4-Bromofluorobenzene (S) % 95 67-138
Toluene-d8 (S) % 99 70-136

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1431529MATRIX SPIKE SAMPLE:
MSSpike

Result
10227891001

1,2,4-Trimethylbenzene ug/kg 16101310 122 74-135ND
1,3,5-Trimethylbenzene ug/kg 16201310 123 71-137ND
Benzene ug/kg 14901310 113 71-137ND
Ethylbenzene ug/kg 15801310 120 75-134ND
Toluene ug/kg 16101310 122 74-133ND
Xylene (Total) ug/kg 48903930 124 75-135ND
1,2-Dichloroethane-d4 (S) % 89 57-150
4-Bromofluorobenzene (S) % 97 67-138
Toluene-d8 (S) % 99 70-136
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10227936
49/16-1092 TANK 11 ROAD

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10228422001
1431530SAMPLE DUPLICATE:

1,2,4-Trimethylbenzene ug/kg <58.5 30ND
1,3,5-Trimethylbenzene ug/kg <58.5 30ND
Benzene ug/kg <23.4 30ND
Ethylbenzene ug/kg <58.5 30ND
Toluene ug/kg <58.5 30ND
Xylene (Total) ug/kg <175 30ND
1,2-Dichloroethane-d4 (S) % 91 .791
4-Bromofluorobenzene (S) % 101 2100
Toluene-d8 (S) % 96 .297
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10227936
49/16-1092 TANK 11 ROAD

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/21691
WI MOD DRO

WI MOD DRO
WIDRO GCS

Associated Lab Samples: 10227936001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1433254

Associated Lab Samples: 10227936001

Matrix: Solid

Analyzed

Diesel Range Organics mg/kg <10.0 10.0 05/18/13 17:13
n-Triacontane (S) % 96 50-150 05/18/13 17:13

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1433255LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1433256

Diesel Range Organics mg/kg 81.180 101 70-1209676.8 5 20
n-Triacontane (S) % 100 50-15093
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QUALIFIERS

Pace Project No.:
Project:

10227936
49/16-1092 TANK 11 ROAD

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:

10227936
49/16-1092 TANK 11 ROAD

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

10227936001 OEXT/21691 GCSV/11326TK 11 ROAD - UDEENS - 1 WI MOD DRO WI MOD DRO

10227936001 MPRP/39152TK 11 ROAD - UDEENS - 1 ASTM D2974

10227936001 MSV/23656 MSV/23657TK 11 ROAD - UDEENS - 1 EPA 5035/5030B EPA 8260
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