
 
 

Technical Memorandum 
 
To:  Alex Smith, Enbridge Energy  
From:  Ryan Erickson  
Subject: Superior Terminal Tank 5 Historical Crude Oil Impacts – Platform Installation  
Date:  December 3, 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 the construction of two platforms at Tank 5 located 

within the Enbridge Superior Terminal in Superior, Wisconsin (Figure 1) in September of 2013. 

 
Background and Response Activities 
Enbridge installed two valve platforms adjacent to Tank 5 at the Enbridge Superior Terminal in 

September of 2013 (Figure 2). The purpose of the new platforms was to improve Tank 5 valve 

accessibility. Platform construction activities consisted of excavating two areas adjacent to Tank 5, 

pouring concrete bases and installing the steel platform structures. 

 

Crude oil impacted soil and water were encountered by Enbridge contractors in both Tank 5 platform 

excavations (Figure 3) between September 11 and September 24, 2013. The impacted excavation areas 

are identified in this memo as: the southern valve platform (Photos 1 through 4 and Photo 8) and the 

western valve platform (Photos 5 and 6). Enbridge Environment was notified by the contractor when 

historical crude oil impacts were encountered.  

 

Enbridge requested that Barr complete the following activities during the Tank 5 platform project: 

• assess the environmental site conditions  

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

• identify crude oil impacted water 

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

• document the residual crude-oil impacts left in place  
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Barr was onsite several times during construction work to carry out the above tasks. Crude oil impacted 

soil was generally not excavated beyond the construction excavation limits due to the presence of tank 

infrastructure.  

 

Enbridge indicated that the crude oil impacts discovered during the platform excavations 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 near the Tank 5 excavations. 

Therefore, Enbridge submitted a Notification for Hazardous Substance Discharge to the WDNR on 

December 3, 2013 (Attachment A). 

 

Field Methods 
Barr was onsite at Tank 5 as needed during the platform excavation activities between September 11 and 

September 24, 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 (Attachment B). Excavated soil with PID headspace readings greater than 

ten parts per million (ppm), or other evidence of crude oil impacts, was segregated and transported to the 

Superior Terminal Soil Management Area (SMA) (Photo 7) for storage until it could be characterized and 

approved for off-site disposal. If a petroleum sheen or free-product were observed on water within the 

excavation, the water was considered contaminated and was containerized in a tanker trailer until it could 

be characterized and approved for off-site disposal.   

 

After construction excavation activities were completed, Barr collected field screening soil samples from 

the excavation extents to identify whether residual soil impacts were present. Residual soil impacts were 

considered present if a headspace greater than ten ppm were identified. If residual impacts were 

identified,  and the impacted soil could not be excavated, analytical soil samples were collected from the 

excavation to document residual soil impacts. Soil samples were submitted to Pace Analytical or Legend 

Technical Services for laboratory analyses of petroleum volatile organic compounds (PVOCs). Soil 

sample locations are shown on Figure 3, field screening data is provided in Attachment B, and analytical 

results are provided in Attachment C.  
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Results 
Excavation activities, field screening and analytical sampling at the two platform locations are described 

below. Analytical results from each location were input into the WDNR Web Calculator to compare 

analyte detections to groundwater residual contaminant levels (RCL) and industrial direct contact RCL 

and determine whether the soil passes the Cumulative Hazard Index criteria described in WDNR guidance 

document PUB-RR-890 (Table 1). 

 

Southern Valve Platform  

Crude oil impacted soil and water was encountered on the south side of Tank 5 in the valve platform 

construction excavation. The construction excavation extents were approximately 25-feet long by 6 feet-

wide by 3-feet deep (Attachment B). The impacted soil was located along the base of the tank beneath the 

valve at a depth of approximately two feet below ground surface (bgs) (Photo 3). Impacted soil in this 

location had elevated headspace detections (140 ppm), dark discoloration and a petroleum odor (Photo 3; 

Attachment B). Excavation extent soil field screening away from the base of the tank did not identify any 

impacts migrating out into the surrounding clay and gravel fill. Approximately 50 cubic yards of impacted 

soil was excavated, as feasible based on infrastructure, and stockpiled in in the terminal SMA (Photo 7). 

Analytical sample TK5-S-2 was collected from the excavation sidewall for laboratory analysis of PVOCs 

to document residual soil impacts left in place (Figure 3; Attachment B). PVOC analyte concentrations 

from sample TK5-S-2 were below the groundwater RCL and the direct contact pathway RCL and passed 

the Cumulative Hazard Index criteria (Table 1). 

 

Western Valve Platform 

Crude oil impacted soil and water was encountered on the western side of Tank 5 in the valve platform 

construction excavation. The construction excavation extents were approximately 25-feet long by 6 feet-

wide by 3-feet deep (Attachment B). The impacted soil was located along the base of the tank beneath the 

valve at a depth of approximately two feet bgs.  Impacted soil in this location had elevated headspace 

detections (379 ppm), slight petroleum odor and a rainbow sheen (Photos 5 and 6; Attachment B). 

Excavation extent soil field screening away from the base of the tank did not identify any impacts 

migrating out into the surrounding clay and gravel fill. Approximately 50 cubic yards of impacted soil 

was excavated, as feasible based on infrastructure, and stockpiled in in the terminal SMA (Photo 7). 

Analytical sample TK5-S-1 was collected from the excavation sidewall soil and analytical sample TK5-

B-1 was collected from the base of the construction excavation to document residual soil impacts, if 

applicable.  
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Analyte concentrations from TK5-S-1 exceeded groundwater RCL’s for ethyl benzene, xylene, and both 

1,2,4- and 1,3,5-trimethylbenzene (Table 1). TK5-S-1 concentrations did not exceed the direct contact 

pathway RCL and passed the Cumulative Hazard Index criteria (Table 1). Analyte concentrations from 

TK5-B-1 were below the groundwater RCL and the direct contact pathway RCL and passed the 

Cumulative Hazard Index criteria (Table 1). 

 

Discussion 
Analyte concentrations detected in the southern platform excavation sidewall soil sample (TK5-S-2) and 

the western platform base of excavation soil sample (TK5-B-1) were below the groundwater RCL and 

industrial direct contact RCL and passed the Cumulative Hazard Index criteria (Table 1). The western 

platform soil sample (TK5-S-1) exceeded groundwater RCL’s for ethyl benzene (1.16 mg/kg), xylene 

(17.9 mg/kg), 1,2,4-trimethylbenzene (17.5 mg/kg) and 1,3,5-trimethylbenzene (10.5 mg/kg). The TK5-S-

1 sample was below the groundwater RCL and industrial direct contact RCL and passed the Cumulative 

Hazard Index criteria for remaining criteria analyzed (Table 1). 

 

Additional excavation of the crude oil impacted soil that was encountered at the base of Tank 5 in the 

zero to four foot bgs direct contact zone was not possible due to the presence of the tank infrastructure. 

Following the completion of the platform construction, the excavations were backfilled with clean fill and 

no crude oil impacted soil is exposed at the ground surface (Photo 8). 

 

Waste Disposal Coordination and Documentation 
Barr collected two analytical waste characterization samples from the crude oil impacted soil stockpile 

(TK5 Platform-Stockpile-1 and TK5-Stockpile-2) for laboratory analysis at Legend Technical Services 

(Attachment D). The samples were analyzed for diesel range organics (DRO) and benzene, toluene, 

ethylbenzene, and xylenes (BTEX). 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-

0051 (Attachment D). A total of 146.15 tons of crude oil impacted soil was hauled to the landfill on 

October 7, 2013.  
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Approximately 8,000 gallons of water with visible crude oil impacts (rainbow sheen and product) was 

removed from the Tank 5 platform construction excavations and containerized in a tanker trailer. 

Analytical water sample TK5-Platforms-Water-1 was collected and submitted to Legend Technical 

Services for laboratory analysis of DRO and BTEX (Attachment D). The laboratory report was submitted 

to the Western Lake Superior Sanitary District water treatment facility in Duluth, Minnesota and the 

water was accepted for disposal on September 24, 2013 (Attachment D). The construction contractor 

facilitated the disposal of the water. 

 

Conclusions and Recommendations 
Crude oil impacted soil and water was encountered during the construction of two Tank 5 valve 

platforms. The contaminated soil was excavated to the extent possible; however, two small crude oil 

impacted areas at the base of Tank 5 were left in place due to the presence of infrastructure. Residual 

crude oil impacted soil analyte concentrations did not exceed industrial direct contact RCLs, passed the 

Cumulative Hazard Index Criteria and have been covered with gravel fill. The gravel and employee-

awareness will prevent direct contact exposure.  

 

The groundwater pathway for the Superior 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. Assuming a site-wide GIS registry is 

established for the terminal, the figures and tables attached to this memo can be used to update the 

registry. 
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Attachments: 

Photos    Site Photos 1 through 8 

Figure 1  Tank 5 Site Location 

Figure 2  Tank 5 Site Layout Map 

Figure 3  Tank 5 Sample Locations 

Table 1   Soil Analytical Data Summary 

Attachment A  WDNR Notification for Hazardous Substance Discharge  

Attachment B  Enbridge Site Investigation Field Sampling and Screening Logs 

Attachment C  Pace Analytical and Legend Technical Services Laboratory Reports for Excavation Soil 

Samples 

Attachment D  Waste Disposal Documentation  
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Site Photos: 

 
Photo 1            Photo 2 
 
Photo 1: Tank 5 southern valve platform construction excavation facing west. A sheen is present on the 
water within the excavation.  
Photo 2: Tank 5 southern valve platform construction excavation facing northeast. 
 
 
 

 
Photo 3            Photo 4 
 
Photo 3: Tank 5 southern valve construction excavation facing north. Contaminated soil was encountered 
in the excavation and was left in place due to the presence of terminal infrastructure. 
Photo 4: Water within the Tank 5 southern valve platform excavation with a petroleum sheen and trace 
product on the surface.  
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Photo 5            Photo 6 
 
Photo 5: Tank 5 western valve platform construction excavation facing northeast. A petroleum sheen is 
present on the water within the excavation.  
Photo 6: Crude oil impacted soil in the north end of the Tank 5 western valve platform construction 
excavation. The crude oil impacted soil was left in place due to the presence of terminal infrastructure. 
 
 
 

 
Photo 7            Photo 8 
 
Photo 7: Contaminated soil stockpile stored in the soil management area (SMA) building.  
Photo 8: The completed Tank 5 southern valve platform. 
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Figure 2

TANK 5 SITE LAYOUT MAP
SUPERIOR TERMINAL
Enbridge Energy, L.P.
Superior, Wisconsin
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Figure 3

TANK 5 SAMPLE LOCATIONS
SUPERIOR TERMINAL
Enbridge Energy, L.P.
Superior, Wisconsin
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 Table 1

Soil Analytical Data Summary

Tank 5 Platform Excavations

Enbridge Energy Terminal - Superior, Wisconsin

Units, mg/kg (unless otherwise noted)

Effective Date Exceedance Key

Groundwater RCL Bold 1.3793 TR 1.3793 TR 0.0051 0.785 0.5536 1.97 XYL 196.7442 0.47 0.48

Industrial Direct Contact 

RCL
05/01/2012 No Exceed 219 182 7.41 37 818 258 33000 487 100000 2.11 0.211 2.11 21.1

Tank 5 Valve Platform 

Excavations
Date Depth (ft)

TK5-B-1 9/20/2013 3 21.7 % -- < 0.0642 < 0.0642 < 0.0257 < 0.0642 < 0.0642 < 0.193 -- -- -- -- -- -- -- --

TK5-S-1 9/20/2013 2.5 24.9 % -- 17.5 10.5 < 0.0261 1.16 < 0.0652 17.9 0.0534 < 0.0132 0.0539 0.0675 0.0282 0.0442 < 0.0132 0.0169

TK5-S-2 9/24/2013 1.5 -- 88 % 0.035 0.027 < 0.0033 0.051 b 0.020 j 0.89 -- -- -- -- -- -- -- --

Benzo(a)

pyrene

Benzo(a)

anthracene
AnthraceneAcenaphthylene

*WDNR RCL Determinations based on guidance criteria described in 

WDNR document PUB-RR-890. Hazard index is based a cumalitive 

direct contact standard.

Parameter

Moisture
Solids, 

percent 

1,2,4-Trimethyl

benzene

1,3,5-Trimethyl

benzene
Benzene

Ethyl 

benzene
Toluene

Xylene, 

total
Acenaphthene

Benzo(k)

fluoranthene

Benzo(g,h,i)

perylene

Benzo(b)

fluoranthene

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

1,3,5-Trimethylbenzene combined.

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

j - Reported value is less than the stated laboratory quantitation limit 

and is considered an estimated value.

b - Potential false positive value based on blank data validation 

procedures.

Page 1 of 2

12/2/2013
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 Table 1

Soil Analytical Data Summary

Tank 5 Platform Excavations

Enbridge Energy Terminal - Superior, Wisconsin

Units, mg/kg (unless otherwise noted)

Effective Date Exceedance Key

Groundwater RCL Bold

Industrial Direct Contact 

RCL
05/01/2012 No Exceed

Tank 5 Valve Platform 

Excavations
Date Depth (ft)

TK5-B-1 9/20/2013 3

TK5-S-1 9/20/2013 2.5

TK5-S-2 9/24/2013 1.5

*WDNR RCL Determinations based on guidance criteria described in 

WDNR document PUB-RR-890. Hazard index is based a cumalitive 

direct contact standard.

Parameter

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

1,3,5-Trimethylbenzene combined.

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

j - Reported value is less than the stated laboratory quantitation limit 

and is considered an estimated value.

b - Potential false positive value based on blank data validation 

procedures.

Exceedance 

Count

Hazard 

Index

Cumulative 

Cancer Risk
Pass or Fail

0.0725 44.4089 7.4074 0.3294 27.2362

211 0.211 22000 22000 2.11 26 115 16500 0 1.0 0.00001 Pass

-- -- -- -- -- -- -- -- 0 0.0003 5.2E-09 Pass

0.0519 < 0.0132 0.247 0.108 < 0.0132 0.242 0.314 0.188 0 0.0524 3.0E-07 Pass

-- -- -- -- -- -- -- -- 0 0.0003 1.8E-09 Pass

Phenanthrene Pyrene
Dibenz(a,h)

anthracene
Fluoranthene Fluorene

Indeno(1,2,3-cd)

pyrene
NaphthaleneChrysene

WDNR RCL Determinations*

Page 2 of 2

12/2/2013
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Attachment A 
 

WDNR Notification for Hazardous Substance Discharge 
  







Attachment B 
 

Enbridge Site Investigation Field Sampling and Screening Logs 
 
 

9/11/2013, 9/19/2013, 9/20/2013 – Western Platform 
9/24/2013 – Southern Platform 

  











Attachment C 
 

Pace Analytical and Legend Technical Services Laboratory Reports 
for Excavation Soil Samples 

  



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

RE: 49161092

Minneapolis, MN 55435

October 02, 2013

Work Order Number: 1304759

Bach Pham Samantha Jaworski
Client Manager II Manager, Organics

Barr Engineering Co.

bpham@legend-group.com sjaworski@legend-group.com

Enclosed are the results of analyses for samples received by the laboratory on 09/25/13. If you have any questions concerning 
this report, please feel free to contact me.

Results are not blank corrected unless noted within the report. Additionally, all QC results meet requirements unless noted.

All samples will be retained by Legend Technical Services, Inc., unless consumed in the analysis, at ambient conditions for 30 
days from the date of this report and then discarded unless other arrangements are made.    All samples were received in 
acceptable condition unless otherwise noted.

WI Accreditation #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:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 10/02/13Date Reported:

Barr Engineering Co.
Work Order #:  13047594700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

TK5-S-2 1304759-01 Soil 09/24/13 13:30 09/25/13  09:50

Shipping Container Information

Default Cooler Temperature (°C):  

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

Case Narrative:
The dry weight correction and dilution applies to the sample result, MDL, and RL.

Ethylbenzene was present in the method blank between the MDL and  RL for the BTEX analysis.

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.

Page 2 of 9



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 10/02/13Date Reported:

Barr Engineering Co.
Work Order #:  13047594700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK5-S-2 (1304759-01) Soil   Sampled: 09/24/13 13:30    Received: 09/25/13  9:50

B3I2605 09/26/13 09/26/13 mg/kg dry1,2,4-Trimethylbenzene 0.027 WI(95) GRO0.035 0.0037 1

" " "mg/kg dry1,3,5-Trimethylbenzene 0.027 "0.027 0.0041 1

"" "mg/kg dry "Benzene 0.027<0.0033 0.0033 1

" " "mg/kg dryEthylbenzene 0.027 B-01"0.051 0.0023 1

" " "mg/kg dryToluene 0.027 J"0.020 0.0029 1

" " "mg/kg dryXylenes (total) 0.080 "0.89 0.0085 1

" " " "98.0 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.

Page 3 of 9



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 10/02/13Date Reported:

Barr Engineering Co.
Work Order #:  13047594700 W 77th St

PERCENT SOLIDS
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK5-S-2 (1304759-01) Soil   Sampled: 09/24/13 13:30    Received: 09/25/13  9:50

B3J0111 10/01/13 10/01/13 %% Solids % calculation88 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:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 10/02/13Date Reported:

Barr Engineering Co.
Work Order #:  13047594700 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 B3I2605 - EPA 5035 Soil (Purge and Trap)
Blank (B3I2605-BLK1) Prepared & Analyzed: 09/26/13 
1,2,4-Trimethylbenzene mg/kg wet< 0.025 0.025 0.0035

1,3,5-Trimethylbenzene mg/kg wet< 0.025 0.025 0.0039

Benzene mg/kg wet< 0.0031 0.025 0.0031

Ethylbenzene mg/kg wet B-02, J0.0131 0.025 0.0022

Toluene mg/kg wet< 0.0027 0.025 0.0027

Xylenes (total) mg/kg wet< 0.0080 0.075 0.0080

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 95.823.9

LCS (B3I2605-BS1) Prepared & Analyzed: 09/26/13 
1,2,4-Trimethylbenzene ug/L 100 80-120114114

1,3,5-Trimethylbenzene ug/L 100 80-120102102

Benzene ug/L 100 80-120103103

Ethylbenzene ug/L 100 80-120105105

Toluene ug/L 100 80-120105105

Xylenes (total) ug/L 300 80-120104311

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 98.624.7

LCS (B3I2605-BS2) Prepared & Analyzed: 09/26/13 
1,2,4-Trimethylbenzene ug/L 100 80-120105105

1,3,5-Trimethylbenzene ug/L 100 80-12095.795.7

Benzene ug/L 100 80-120103103

Ethylbenzene ug/L 100 80-120102102

Toluene ug/L 100 80-120104104

Xylenes (total) ug/L 300 80-120101303

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10025.1

LCS Dup (B3I2605-BSD1) Prepared & Analyzed: 09/26/13 
1,2,4-Trimethylbenzene ug/L 100 80-120112 1.73112 20

1,3,5-Trimethylbenzene ug/L 100 80-120101 0.713101 20

Benzene ug/L 100 80-120102 0.964102 20

Ethylbenzene ug/L 100 80-120105 0.300105 20

Toluene ug/L 100 80-120104 1.25104 20

Xylenes (total) ug/L 300 80-120103 0.333310 20

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

Matrix Spike (B3I2605-MS1) Prepared & Analyzed: 09/26/13 Source: 1304752-01
1,2,4-Trimethylbenzene ug/L 100 80-120114114 <

1,3,5-Trimethylbenzene ug/L 100 80-120103103 <

Benzene ug/L 100 80-120106106 0.130

Ethylbenzene ug/L 100 80-120107107 0.264

Toluene ug/L 100 80-120109109 <

Xylenes (total) ug/L 300 80-120106317 <

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:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 10/02/13Date Reported:

Barr Engineering Co.
Work Order #:  13047594700 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 B3I2605 - EPA 5035 Soil (Purge and Trap)
Matrix Spike (B3I2605-MS1) Prepared & Analyzed: 09/26/13 Source: 1304752-01

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10225.4

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

Project:
Project Number:
Project Manager:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 10/02/13Date Reported:

Barr Engineering Co.
Work Order #:  13047594700 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 B3J0111 - General Preparation
Duplicate (B3J0111-DUP1) Prepared & Analyzed: 10/01/13 Source: 1304851-01
% Solids % 0.0079.0 79.0 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:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 10/02/13Date Reported:

Barr Engineering Co.
Work Order #:  13047594700 W 77th St

Notes and Definitions 
J Parameter was present between the MDL and RL and should be considered an estimated value
B-02 Target analyte was present in the method blank between the MDL and RL.
B-01 Analyte was present in the method blank.  Sample result is less than or equal to 10 times the blank concentration.

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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#=CL#

October 03, 2013

LIMS USE: FR - ANDREA NORD
LIMS OBJECT ID: 10242984

10242984
Project:
Pace Project No.:

RE:

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

49161092 Tank 5 Enbridge

Dear Andrea Nord:
Enclosed are the analytical results for sample(s) received by the laboratory on September 21, 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,

Michelle Kruse for
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:

10242984
49161092 Tank 5 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
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

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:

10242984
49161092 Tank 5 Enbridge

Lab ID Sample ID Matrix Date Collected Date Received

10242984001 TK5-S-1 Solid 09/20/13 11:35 09/21/13 09:24

10242984002 TK5-B-1 Solid 09/20/13 12:10 09/21/13 09:24

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:

10242984
49161092 Tank 5 Enbridge

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10242984001 TK5-S-1 ASTM D2974 1 PASI-MJDL

EPA 8270 by SIM 18 PASI-MAJP

EPA 8260 9 PASI-MCNC

10242984002 TK5-B-1 ASTM D2974 1 PASI-MJDL

EPA 8260 9 PASI-MCNC

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:

10242984
49161092 Tank 5 Enbridge

Method:

Client: Barr Engineering

EPA 8270 by SIM

Date: October 03, 2013

Description: 8270 MSSV PAH by SIM

General Information:
1 sample was analyzed for EPA 8270 by SIM.  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 3550 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, where applicable, 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:

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:

10242984
49161092 Tank 5 Enbridge

Method:

Client: Barr Engineering

EPA 8260

Date: October 03, 2013

Description: 8260 MSV UST

General Information:
2 samples were 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, where applicable, 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.

QC Batch: MSV/25135
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  10243845001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 1540209)

• 1,2,4-Trimethylbenzene
• 1,3,5-Trimethylbenzene
• Benzene
• Ethylbenzene
• Toluene

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

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
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PROJECT NARRATIVE

Pace Project No.:
Project:

10242984
49161092 Tank 5 Enbridge

Method:

Client: Barr Engineering

EPA 8260

Date: October 03, 2013

Description: 8260 MSV UST

Additional Comments:

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
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10242984
49161092 Tank 5 Enbridge

Sample: TK5-S-1 Lab ID: 10242984001 Collected: 09/20/13 11:35 Received: 09/21/13 09:24 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 24.9 % 09/25/13 00:000.10 0.10 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270 by SIM  Preparation Method: EPA 3550

Acenaphthene 53.4 ug/kg 09/30/13 20:26 83-32-909/25/13 07:5313.2 1.3 1
Acenaphthylene <13.2 ug/kg 09/30/13 20:26 208-96-809/25/13 07:5313.2 1.8 1
Anthracene 53.9 ug/kg 09/30/13 20:26 120-12-709/25/13 07:5313.2 6.6 1
Benzo(a)anthracene 67.5 ug/kg 09/30/13 20:26 56-55-309/25/13 07:5313.2 6.6 1
Benzo(a)pyrene 28.2 ug/kg 09/30/13 20:26 50-32-809/25/13 07:5313.2 6.6 1
Benzo(b)fluoranthene 44.2 ug/kg 09/30/13 20:26 205-99-209/25/13 07:5313.2 0.78 1
Benzo(g,h,i)perylene <13.2 ug/kg 09/30/13 20:26 191-24-209/25/13 07:5313.2 6.6 1
Benzo(k)fluoranthene 16.9 ug/kg 09/30/13 20:26 207-08-909/25/13 07:5313.2 6.6 1
Chrysene 51.9 ug/kg 09/30/13 20:26 218-01-909/25/13 07:5313.2 6.6 1
Dibenz(a,h)anthracene <13.2 ug/kg 09/30/13 20:26 53-70-309/25/13 07:5313.2 6.6 1
Fluoranthene 247 ug/kg 09/30/13 20:26 206-44-009/25/13 07:5313.2 6.6 1
Fluorene 108 ug/kg 09/30/13 20:26 86-73-709/25/13 07:5313.2 1.6 1
Indeno(1,2,3-cd)pyrene <13.2 ug/kg 09/30/13 20:26 193-39-509/25/13 07:5313.2 6.6 1
Naphthalene 242 ug/kg 09/30/13 20:26 91-20-309/25/13 07:5313.2 2.0 1
Phenanthrene 314 ug/kg 09/30/13 20:26 85-01-809/25/13 07:5313.2 6.6 1
Pyrene 188 ug/kg 09/30/13 20:26 129-00-009/25/13 07:5313.2 6.6 1
Surrogates
2-Fluorobiphenyl (S) 75 % 09/30/13 20:26 321-60-809/25/13 07:5351-125 1
Terphenyl-d14 (S) 97 % 09/30/13 20:26 1718-51-009/25/13 07:5357-125 1

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

Benzene <26.1 ug/kg 10/01/13 23:34 71-43-210/01/13 10:5826.1 13.0 1
Ethylbenzene 1160 ug/kg 10/01/13 23:34 100-41-410/01/13 10:5865.2 26.1 1
Toluene <65.2 ug/kg 10/01/13 23:34 108-88-310/01/13 10:5865.2 26.1 1
1,2,4-Trimethylbenzene 17500 ug/kg 10/02/13 15:11 95-63-610/01/13 10:58326 163 5
1,3,5-Trimethylbenzene 10500 ug/kg 10/01/13 23:34 108-67-810/01/13 10:5865.2 32.6 1
Xylene (Total) 17900 ug/kg 10/01/13 23:34 1330-20-710/01/13 10:58196 78.2 1
Surrogates
1,2-Dichloroethane-d4 (S) 105 % 10/01/13 23:34 17060-07-010/01/13 10:5857-150 1
Toluene-d8 (S) 102 % 10/01/13 23:34 2037-26-510/01/13 10:5870-136 1
4-Bromofluorobenzene (S) 110 % 10/01/13 23:34 460-00-410/01/13 10:5867-138 1

Sample: TK5-B-1 Lab ID: 10242984002 Collected: 09/20/13 12:10 Received: 09/21/13 09:24 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Dry Weight Analytical Method: ASTM D2974

Percent Moisture 21.7 % 09/25/13 00:000.10 0.10 1

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

without the written consent of Pace Analytical Services, Inc..Date: 10/03/2013 05:54 PM

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

Minneapolis, MN 55414

(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10242984
49161092 Tank 5 Enbridge

Sample: TK5-B-1 Lab ID: 10242984002 Collected: 09/20/13 12:10 Received: 09/21/13 09:24 Matrix: Solid
Results reported on a "dry-weight" basis

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

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

Benzene <25.7 ug/kg 10/01/13 23:17 71-43-210/01/13 10:5825.7 12.8 1
Ethylbenzene <64.2 ug/kg 10/01/13 23:17 100-41-410/01/13 10:5864.2 25.7 1
Toluene <64.2 ug/kg 10/01/13 23:17 108-88-310/01/13 10:5864.2 25.7 1
1,2,4-Trimethylbenzene <64.2 ug/kg 10/01/13 23:17 95-63-610/01/13 10:5864.2 32.1 1
1,3,5-Trimethylbenzene <64.2 ug/kg 10/01/13 23:17 108-67-810/01/13 10:5864.2 32.1 1
Xylene (Total) <193 ug/kg 10/01/13 23:17 1330-20-710/01/13 10:58193 77.1 1
Surrogates
1,2-Dichloroethane-d4 (S) 106 % 10/01/13 23:17 17060-07-010/01/13 10:5857-150 1
Toluene-d8 (S) 104 % 10/01/13 23:17 2037-26-510/01/13 10:5870-136 1
4-Bromofluorobenzene (S) 100 % 10/01/13 23:17 460-00-410/01/13 10:5867-138 1

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

without the written consent of Pace Analytical Services, Inc..Date: 10/03/2013 05:54 PM

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

Minneapolis, MN 55414

(612)607-1700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10242984
49161092 Tank 5 Enbridge

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/42127
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10242984001, 10242984002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10242986004
1534607SAMPLE DUPLICATE:

Percent Moisture % 22.7 .3 3022.6

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10243166001
1534699SAMPLE DUPLICATE:

Percent Moisture % 2.2 7 302.4

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

without the written consent of Pace Analytical Services, Inc..Date: 10/03/2013 05:54 PM

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

Minneapolis, MN 55414

(612)607-1700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10242984
49161092 Tank 5 Enbridge

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/25135
EPA 5035/5030B

EPA 8260
8260 MSV UST

Associated Lab Samples: 10242984001, 10242984002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1540207

Associated Lab Samples: 10242984001, 10242984002

Matrix: Solid

Analyzed

1,2,4-Trimethylbenzene ug/kg <50.0 50.0 10/01/13 17:36
1,3,5-Trimethylbenzene ug/kg <50.0 50.0 10/01/13 17:36
Benzene ug/kg <20.0 20.0 10/01/13 17:36
Ethylbenzene ug/kg <50.0 50.0 10/01/13 17:36
Toluene ug/kg <50.0 50.0 10/01/13 17:36
Xylene (Total) ug/kg <150 150 10/01/13 17:36
1,2-Dichloroethane-d4 (S) % 105 57-150 10/01/13 17:36
4-Bromofluorobenzene (S) % 101 67-138 10/01/13 17:36
Toluene-d8 (S) % 104 70-136 10/01/13 17:36

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1540208LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 8841000 88 74-125
1,3,5-Trimethylbenzene ug/kg 8781000 88 73-125
Benzene ug/kg 8371000 84 72-125
Ethylbenzene ug/kg 8571000 86 75-125
Toluene ug/kg 8521000 85 75-125
Xylene (Total) ug/kg 26203000 87 75-125
1,2-Dichloroethane-d4 (S) % 98 57-150
4-Bromofluorobenzene (S) % 101 67-138
Toluene-d8 (S) % 102 70-136

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1540209MATRIX SPIKE SAMPLE:
MSSpike

Result
10243845001

1,2,4-Trimethylbenzene ug/kg 651 M11190 54 74-135ND
1,3,5-Trimethylbenzene ug/kg 636 M11190 53 71-137ND
Benzene ug/kg 629 M11190 53 71-137ND
Ethylbenzene ug/kg 642 M11190 53 75-134ND
Toluene ug/kg 635 M11190 53 74-133ND
Xylene (Total) ug/kg 1950 MS3580 55 75-135ND
1,2-Dichloroethane-d4 (S) % 105 57-150
4-Bromofluorobenzene (S) % 101 67-138
Toluene-d8 (S) % 102 70-136

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

without the written consent of Pace Analytical Services, Inc..Date: 10/03/2013 05:54 PM

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

Minneapolis, MN 55414

(612)607-1700
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10242984
49161092 Tank 5 Enbridge

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10243845002
1540210SAMPLE DUPLICATE:

1,2,4-Trimethylbenzene ug/kg <55.2 30ND
1,3,5-Trimethylbenzene ug/kg <55.2 30ND
Benzene ug/kg <22.1 30ND
Ethylbenzene ug/kg <55.2 30ND
Toluene ug/kg <55.2 30ND
Xylene (Total) ug/kg <166 30ND
1,2-Dichloroethane-d4 (S) % 107 6107
4-Bromofluorobenzene (S) % 98 8101
Toluene-d8 (S) % 104 5103

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

without the written consent of Pace Analytical Services, Inc..Date: 10/03/2013 05:54 PM

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

Minneapolis, MN 55414

(612)607-1700

Page 12 of 18



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10242984
49161092 Tank 5 Enbridge

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/23116
EPA 3550

EPA 8270 by SIM
8270 Solid PAH by SIM MSSV

Associated Lab Samples: 10242984001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1533882

Associated Lab Samples: 10242984001

Matrix: Solid

Analyzed

Acenaphthene ug/kg <10.0 10.0 09/30/13 15:30
Acenaphthylene ug/kg <10.0 10.0 09/30/13 15:30
Anthracene ug/kg <10.0 10.0 09/30/13 15:30
Benzo(a)anthracene ug/kg <10.0 10.0 09/30/13 15:30
Benzo(a)pyrene ug/kg <10.0 10.0 09/30/13 15:30
Benzo(b)fluoranthene ug/kg <10.0 10.0 09/30/13 15:30
Benzo(g,h,i)perylene ug/kg <10.0 10.0 09/30/13 15:30
Benzo(k)fluoranthene ug/kg <10.0 10.0 09/30/13 15:30
Chrysene ug/kg <10.0 10.0 09/30/13 15:30
Dibenz(a,h)anthracene ug/kg <10.0 10.0 09/30/13 15:30
Fluoranthene ug/kg <10.0 10.0 09/30/13 15:30
Fluorene ug/kg <10.0 10.0 09/30/13 15:30
Indeno(1,2,3-cd)pyrene ug/kg <10.0 10.0 09/30/13 15:30
Naphthalene ug/kg <10.0 10.0 09/30/13 15:30
Phenanthrene ug/kg <10.0 10.0 09/30/13 15:30
Pyrene ug/kg <10.0 10.0 09/30/13 15:30
2-Fluorobiphenyl (S) % 75 51-125 09/30/13 15:30
Terphenyl-d14 (S) % 93 57-125 09/30/13 15:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1533883LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/kg 28.133.3 84 45-125
Acenaphthylene ug/kg 29.633.3 89 45-125
Anthracene ug/kg 29.633.3 89 53-125
Benzo(a)anthracene ug/kg 30.133.3 90 56-125
Benzo(a)pyrene ug/kg 32.833.3 98 55-125
Benzo(b)fluoranthene ug/kg 35.833.3 107 59-125
Benzo(g,h,i)perylene ug/kg 33.433.3 100 54-125
Benzo(k)fluoranthene ug/kg 28.833.3 86 52-125
Chrysene ug/kg 31.033.3 93 54-125
Dibenz(a,h)anthracene ug/kg 33.533.3 100 53-125
Fluoranthene ug/kg 31.833.3 95 60-125
Fluorene ug/kg 30.033.3 90 52-125
Indeno(1,2,3-cd)pyrene ug/kg 33.033.3 99 55-125
Naphthalene ug/kg 28.033.3 84 40-125
Phenanthrene ug/kg 30.233.3 91 50-125
Pyrene ug/kg 33.533.3 100 59-125
2-Fluorobiphenyl (S) % 81 51-125
Terphenyl-d14 (S) % 97 57-125

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

without the written consent of Pace Analytical Services, Inc..Date: 10/03/2013 05:54 PM

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

Minneapolis, MN 55414

(612)607-1700

Page 13 of 18



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10242984
49161092 Tank 5 Enbridge

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1533884MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10242645001

1533885

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Acenaphthene ug/kg 38.7 79 30-12983 5 3038.8ND 30.6 32.0
Acenaphthylene ug/kg 38.7 83 30-15087 5 3038.8ND 32.2 33.9
Anthracene ug/kg 38.7 81 30-15088 9 3038.8ND 31.2 34.1
Benzo(a)anthracene ug/kg 38.7 83 30-15090 8 3038.8ND 32.1 34.9
Benzo(a)pyrene ug/kg 38.7 93 30-150100 8 3038.8ND 35.9 38.8
Benzo(b)fluoranthene ug/kg 38.7 88 30-150106 19 3038.8ND 33.9 41.2
Benzo(g,h,i)perylene ug/kg 38.7 96 30-150102 6 3038.8ND 37.3 39.7
Benzo(k)fluoranthene ug/kg 38.7 82 30-15090 10 3038.8ND 31.5 35.0
Chrysene ug/kg 38.7 86 30-15093 8 3038.8ND 33.2 35.9
Dibenz(a,h)anthracene ug/kg 38.7 96 30-150102 7 3038.8ND 37.0 39.6
Fluoranthene ug/kg 38.7 87 30-15095 9 3038.8ND 33.8 36.9
Fluorene ug/kg 38.7 83 36-12589 7 3038.8ND 32.2 34.5
Indeno(1,2,3-cd)pyrene ug/kg 38.7 94 30-150100 7 3038.8ND 36.3 38.7
Naphthalene ug/kg 38.7 80 30-15083 5 3038.8ND 30.9 32.4
Phenanthrene ug/kg 38.7 84 30-15092 10 3038.8ND 32.3 35.8
Pyrene ug/kg 38.7 93 30-150101 8 3038.8ND 36.1 39.0
2-Fluorobiphenyl (S) % 77 51-12581
Terphenyl-d14 (S) % 90 57-12599

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

without the written consent of Pace Analytical Services, Inc..Date: 10/03/2013 05:54 PM

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

Minneapolis, MN 55414

(612)607-1700
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QUALIFIERS

Pace Project No.:
Project:

10242984
49161092 Tank 5 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

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Analyte recovery in the matrix spike was outside QC limits for one or more of the constituent analytes used in the
calculated result.

MS

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

without the written consent of Pace Analytical Services, Inc..Date: 10/03/2013 05:54 PM

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

Minneapolis, MN 55414

(612)607-1700
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10242984
49161092 Tank 5 Enbridge

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

10242984001 MPRP/42127TK5-S-1 ASTM D2974
10242984002 MPRP/42127TK5-B-1 ASTM D2974

10242984001 OEXT/23116 MSSV/9815TK5-S-1 EPA 3550 EPA 8270 by SIM

10242984001 MSV/25135 MSV/25136TK5-S-1 EPA 5035/5030B EPA 8260
10242984002 MSV/25135 MSV/25136TK5-B-1 EPA 5035/5030B EPA 8260

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

without the written consent of Pace Analytical Services, Inc..Date: 10/03/2013 05:54 PM

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

Minneapolis, MN 55414

(612)607-1700
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

RE: 49161092

Minneapolis, MN 55435

September 20, 2013

Work Order Number: 1304567

Bach Pham Samantha Jaworski
Client Manager II Manager, Organics

Barr Engineering Co.

bpham@legend-group.com sjaworski@legend-group.com

Enclosed are the results of analyses for samples received by the laboratory on 09/17/13. If you have any questions concerning 
this report, please feel free to contact me.

Results are not blank corrected unless noted within the report. Additionally, all QC results meet requirements unless noted.

All samples will be retained by Legend Technical Services, Inc., unless consumed in the analysis, at ambient conditions for 30 
days from the date of this report and then discarded unless other arrangements are made.    All samples were received in 
acceptable condition unless otherwise noted.

WI Accreditation #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:

49161092
49161092.02 003 025 TK5
Ms. Andrea NordMinneapolis, MN  55435 09/20/13Date Reported:

Barr Engineering Co.
Work Order #:  13045674700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

TK5 Platform-Stockpile-1 1304567-01 Soil 09/16/13 10:30 09/17/13  09:30

Shipping Container Information

Default Cooler Temperature (°C):  3.2

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:
The dry weight correction and dilution applies to the sample result, MDL, and RL.

Ethylbenzene was present in the method blank between the MDL and  RL for the BTEX analysis.

The DRO chromatogram is attached for the sample.

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:

49161092
49161092.02 003 025 TK5
Ms. Andrea NordMinneapolis, MN  55435 09/20/13Date Reported:

Barr Engineering Co.
Work Order #:  13045674700 W 77th St

DRO/8015D
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK5 Platform-Stockpile-1 (1304567-01) Soil   Sampled: 09/16/13 10:30    Received: 09/17/13  9:30

B3I1711 09/17/13 09/18/13 mg/kg dryDiesel Range Organics 8.4 L1WI(95) DRO400 0.97 1

" " " "78.0 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:

49161092
49161092.02 003 025 TK5
Ms. Andrea NordMinneapolis, MN  55435 09/20/13Date Reported:

Barr Engineering Co.
Work Order #:  13045674700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK5 Platform-Stockpile-1 (1304567-01) Soil   Sampled: 09/16/13 10:30    Received: 09/17/13  9:30

WI(95) GRO09/18/13 09/18/13 mg/kg dry B3I1804Benzene 0.046<0.0057 0.0057 1

" " "mg/kg dryEthylbenzene 0.046 B-01"0.052 0.0040 1

" " "mg/kg dryToluene 0.046 "0.049 0.0050 1

" " "mg/kg dryXylenes (total) 0.14 J"0.11 0.015 1

" " " "107 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:

49161092
49161092.02 003 025 TK5
Ms. Andrea NordMinneapolis, MN  55435 09/20/13Date Reported:

Barr Engineering Co.
Work Order #:  13045674700 W 77th St

PERCENT SOLIDS
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK5 Platform-Stockpile-1 (1304567-01) Soil   Sampled: 09/16/13 10:30    Received: 09/17/13  9:30

B3I1906 09/19/13 09/19/13 %% Solids % calculation54 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.

Page 5 of 11



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 003 025 TK5
Ms. Andrea NordMinneapolis, MN  55435 09/20/13Date Reported:

Barr Engineering Co.
Work Order #:  13045674700 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 B3I1711 - Sonication (Wisc DRO)
Blank (B3I1711-BLK1) Prepared: 09/17/13  Analyzed: 09/18/13 
Diesel Range Organics mg/kg wet< 0.93 8.0 0.93

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 73.011.7

LCS (B3I1711-BS1) Prepared: 09/17/13  Analyzed: 09/18/13 
Diesel Range Organics mg/kg wet 64.0 70-12078.550.2 8.0 0.93

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 82.613.2

LCS Dup (B3I1711-BSD1) Prepared: 09/17/13  Analyzed: 09/18/13 
Diesel Range Organics mg/kg wet 64.0 70-12084.1 6.9153.8 8.0 0.93 20

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 85.713.7

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:

49161092
49161092.02 003 025 TK5
Ms. Andrea NordMinneapolis, MN  55435 09/20/13Date Reported:

Barr Engineering Co.
Work Order #:  13045674700 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 B3I1804 - EPA 5035 Soil (Purge and Trap)
Blank (B3I1804-BLK1) Prepared & Analyzed: 09/18/13 
Benzene mg/kg wet< 0.0031 0.025 0.0031

Ethylbenzene mg/kg wet B-02, J0.0123 0.025 0.0022

Toluene mg/kg wet< 0.0027 0.025 0.0027

Xylenes (total) mg/kg wet< 0.0080 0.075 0.0080

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 97.024.3

LCS (B3I1804-BS1) Prepared & Analyzed: 09/18/13 
Benzene ug/L 100 80-120102102

Ethylbenzene ug/L 100 80-120105105

Toluene ug/L 100 80-120104104

Xylenes (total) ug/L 300 80-120104311

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10626.5

LCS Dup (B3I1804-BSD1) Prepared & Analyzed: 09/18/13 
Benzene ug/L 100 80-120104 1.52104 20

Ethylbenzene ug/L 100 80-120106 1.31106 20

Toluene ug/L 100 80-120106 1.85106 20

Xylenes (total) ug/L 300 80-120105 1.29315 20

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10425.9

Matrix Spike (B3I1804-MS1) Prepared & Analyzed: 09/18/13 Source: 1304565-01
Benzene ug/L 100 80-120105105 <

Ethylbenzene ug/L 100 80-120107108 0.239

Toluene ug/L 100 80-120107107 <

Xylenes (total) ug/L 300 80-120106319 <

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

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

Project:
Project Number:
Project Manager:

49161092
49161092.02 003 025 TK5
Ms. Andrea NordMinneapolis, MN  55435 09/20/13Date Reported:

Barr Engineering Co.
Work Order #:  13045674700 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 B3I1906 - General Preparation
Duplicate (B3I1906-DUP1) Prepared & Analyzed: 09/19/13 Source: 1304593-01
% Solids % 0.0094.0 94.0 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:

49161092
49161092.02 003 025 TK5
Ms. Andrea NordMinneapolis, MN  55435 09/20/13Date Reported:

Barr Engineering Co.
Work Order #:  13045674700 W 77th St

Notes and Definitions 
L1 Results in the diesel organics range are primarily due to overlap from a heavy oil range product.
J Parameter was present between the MDL and RL and should be considered an estimated value
B-02 Target analyte was present in the method blank between the MDL and RL.
B-01 Analyte was present in the method blank.  Sample result is less than or equal to 10 times the blank concentration.

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

RE: 49161092

Minneapolis, MN 55435

September 26, 2013

Work Order Number: 1304739

Bach Pham Samantha Jaworski
Client Manager II Manager, Organics

Barr Engineering Co.

bpham@legend-group.com sjaworski@legend-group.com

Enclosed are the results of analyses for samples received by the laboratory on 09/25/13. If you have any questions concerning 
this report, please feel free to contact me.

Results are not blank corrected unless noted within the report. Additionally, all QC results meet requirements unless noted.

All samples will be retained by Legend Technical Services, Inc., unless consumed in the analysis, at ambient conditions for 30 
days from the date of this report and then discarded unless other arrangements are made.    All samples were received in 
acceptable condition unless otherwise noted.

WI Accreditation #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:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 09/26/13Date Reported:

Barr Engineering Co.
Work Order #:  13047394700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

TK5-Stockpile-2 1304739-01 Soil 09/24/13 14:30 09/25/13  09:50

Shipping Container Information

Default Cooler Temperature (°C):  

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

Case Narrative:
The dry weight correction and dilution applies to the sample result, MDL, and RL.

Ethylbenzene was present in the method blank between the MDL and  RL for the BTEX analysis.

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.

Page 2 of 10



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 09/26/13Date Reported:

Barr Engineering Co.
Work Order #:  13047394700 W 77th St

DRO/8015D
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK5-Stockpile-2 (1304739-01) Soil   Sampled: 09/24/13 14:30    Received: 09/25/13  9:50

B3I2521 09/25/13 09/25/13 mg/kg dryDiesel Range Organics 8.2 WI(95) DRO300 0.95 1

" " " "80.5 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:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 09/26/13Date Reported:

Barr Engineering Co.
Work Order #:  13047394700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK5-Stockpile-2 (1304739-01) Soil   Sampled: 09/24/13 14:30    Received: 09/25/13  9:50

WI(95) GRO09/26/13 09/26/13 mg/kg dry B3I2605Benzene 0.031<0.0038 0.0038 1

" " "mg/kg dryEthylbenzene 0.031 B-01, J"0.012 0.0026 1

"" "mg/kg dry "Toluene 0.031<0.0033 0.0033 1

" " "mg/kg dryXylenes (total) 0.092 J"0.011 0.0099 1

" " " "93.8 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:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 09/26/13Date Reported:

Barr Engineering Co.
Work Order #:  13047394700 W 77th St

PERCENT SOLIDS
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK5-Stockpile-2 (1304739-01) Soil   Sampled: 09/24/13 14:30    Received: 09/25/13  9:50

B3I2613 09/26/13 09/26/13 %% Solids % calculation88 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.

Page 5 of 10



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 09/26/13Date Reported:

Barr Engineering Co.
Work Order #:  13047394700 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 B3I2521 - Sonication (Wisc DRO)
Blank (B3I2521-BLK1) Prepared & Analyzed: 09/25/13 
Diesel Range Organics mg/kg wet< 0.93 8.0 0.93

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 80.312.8

LCS (B3I2521-BS1) Prepared & Analyzed: 09/25/13 
Diesel Range Organics mg/kg wet 64.0 70-12077.049.3 8.0 0.93

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 84.513.5

LCS Dup (B3I2521-BSD1) Prepared & Analyzed: 09/25/13 
Diesel Range Organics mg/kg wet 64.0 70-12080.5 4.3951.5 8.0 0.93 20

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 86.113.8

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.

Page 6 of 10



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 09/26/13Date Reported:

Barr Engineering Co.
Work Order #:  13047394700 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 B3I2605 - EPA 5035 Soil (Purge and Trap)
Blank (B3I2605-BLK1) Prepared & Analyzed: 09/26/13 
Benzene mg/kg wet< 0.0031 0.025 0.0031

Ethylbenzene mg/kg wet B-02, J0.0131 0.025 0.0022

Toluene mg/kg wet< 0.0027 0.025 0.0027

Xylenes (total) mg/kg wet< 0.0080 0.075 0.0080

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 95.823.9

LCS (B3I2605-BS1) Prepared & Analyzed: 09/26/13 
Benzene ug/L 100 80-120103103

Ethylbenzene ug/L 100 80-120105105

Toluene ug/L 100 80-120105105

Xylenes (total) ug/L 300 80-120104311

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 98.624.7

LCS Dup (B3I2605-BSD1) Prepared & Analyzed: 09/26/13 
Benzene ug/L 100 80-120102 0.964102 20

Ethylbenzene ug/L 100 80-120105 0.300105 20

Toluene ug/L 100 80-120104 1.25104 20

Xylenes (total) ug/L 300 80-120103 0.333310 20

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

Matrix Spike (B3I2605-MS1) Prepared & Analyzed: 09/26/13 Source: 1304752-01
Benzene ug/L 100 80-120106106 0.130

Ethylbenzene ug/L 100 80-120107107 0.264

Toluene ug/L 100 80-120109109 <

Xylenes (total) ug/L 300 80-120106317 <

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10225.4

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

Page 7 of 10



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 09/26/13Date Reported:

Barr Engineering Co.
Work Order #:  13047394700 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 B3I2613 - General Preparation
Duplicate (B3I2613-DUP1) Prepared & Analyzed: 09/26/13 Source: 1304752-01
% Solids % 1.5366.0 65.0 20

Duplicate (B3I2613-DUP2) Prepared & Analyzed: 09/26/13 Source: 1304752-02
% Solids % 0.0069.0 69.0 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:

49161092
49161092.02 300 025
Ms. Andrea NordMinneapolis, MN  55435 09/26/13Date Reported:

Barr Engineering Co.
Work Order #:  13047394700 W 77th St

Notes and Definitions 
J Parameter was present between the MDL and RL and should be considered an estimated value
B-02 Target analyte was present in the method blank between the MDL and RL.
B-01 Analyte was present in the method blank.  Sample result is less than or equal to 10 times the blank concentration.

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.

Page 9 of 10
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

RE: 49161092

Minneapolis, MN 55435

September 23, 2013

Work Order Number: 1304615

Bach Pham Samantha Jaworski
Client Manager II Manager, Organics

Barr Engineering Co.

bpham@legend-group.com sjaworski@legend-group.com

Enclosed are the results of analyses for samples received by the laboratory on 09/19/13. If you have any questions concerning 
this report, please feel free to contact me.

Results are not blank corrected unless noted within the report. Additionally, all QC results meet requirements unless noted.

All samples will be retained by Legend Technical Services, Inc., unless consumed in the analysis, at ambient conditions for 30 
days from the date of this report and then discarded unless other arrangements are made.    All samples were received in 
acceptable condition unless otherwise noted.

WI Accreditation #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:

49161092
49161092.02 003 025
Ms. Andrea NordMinneapolis, MN  55435 09/23/13Date Reported:

Barr Engineering Co.
Work Order #:  13046154700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

TK5-Platforms-Water-1 1304615-01 Water 09/18/13 09:45 09/19/13  09:20

Shipping Container Information

Default Cooler Temperature (°C):  3.1

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:
The dry weight correction and dilution applies to the sample result, MDL, and RL.

Ethylbenzene was present in the method blank between the MDL and  RL for the BTEX analysis.

The DRO chromatogram for the sample is attached.

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:

49161092
49161092.02 003 025
Ms. Andrea NordMinneapolis, MN  55435 09/23/13Date Reported:

Barr Engineering Co.
Work Order #:  13046154700 W 77th St

DRO/8015D
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK5-Platforms-Water-1 (1304615-01) Water   Sampled: 09/18/13 09:45    Received: 09/19/13  9:20

B3I1908 09/19/13 09/19/13 ug/LDiesel Range Organics 93 L1WI(95) DRO390 26 1

" " " "76.4 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:

49161092
49161092.02 003 025
Ms. Andrea NordMinneapolis, MN  55435 09/23/13Date Reported:

Barr Engineering Co.
Work Order #:  13046154700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK5-Platforms-Water-1 (1304615-01) Water   Sampled: 09/18/13 09:45    Received: 09/19/13  9:20

WI(95) GRO09/19/13 09/19/13 ug/L B3I1903Benzene 1.0<0.13 0.13 1

" " "ug/LEthylbenzene 1.0 B-01, J"0.36 0.022 1

"" "ug/L "Toluene 1.0<0.15 0.15 1

"" "ug/L "Xylenes (total) 3.0<0.41 0.41 1

" " " "96.6 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:

49161092
49161092.02 003 025
Ms. Andrea NordMinneapolis, MN  55435 09/23/13Date Reported:

Barr Engineering Co.
Work Order #:  13046154700 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 B3I1908 - EPA 3510C (Sep Funnel)
Blank (B3I1908-BLK1) Prepared & Analyzed: 09/19/13 
Diesel Range Organics ug/L< 28 100 28

ug/L 400 70-130Surrogate: Triacontane (C-30) 87.2349

LCS (B3I1908-BS1) Prepared & Analyzed: 09/19/13 
Diesel Range Organics ug/L 1600 75-11597.21560 100 28

ug/L 400 70-130Surrogate: Triacontane (C-30) 93.5374

LCS Dup (B3I1908-BSD1) Prepared: 09/19/13  Analyzed: 09/20/13 
Diesel Range Organics ug/L 1600 75-11589.9 7.831440 100 28 20

ug/L 400 70-130Surrogate: Triacontane (C-30) 86.6346

Duplicate (B3I1908-DUP1) Prepared & Analyzed: 09/19/13 Source: 1304615-01
Diesel Range Organics ug/L L16.80364 38993 26 20

ug/L 372 70-130Surrogate: Triacontane (C-30) 79.5296

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.

Page 5 of 9



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 003 025
Ms. Andrea NordMinneapolis, MN  55435 09/23/13Date Reported:

Barr Engineering Co.
Work Order #:  13046154700 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 B3I1903 - EPA 5030 Water (Purge and Trap)
Blank (B3I1903-BLK1) Prepared & Analyzed: 09/19/13 
Benzene ug/L< 0.13 1.0 0.13

Ethylbenzene ug/L B-02, J0.271 1.0 0.022

Toluene ug/L< 0.15 1.0 0.15

Xylenes (total) ug/L< 0.41 3.0 0.41

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 11328.3

LCS (B3I1903-BS1) Prepared & Analyzed: 09/19/13 
Benzene ug/L 100 80-120100100 1.0 0.13

Ethylbenzene ug/L 100 80-120101101 1.0 0.022

Toluene ug/L 100 80-120101101 1.0 0.15

Xylenes (total) ug/L 300 80-12099.7299 3.0 0.41

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10826.9

LCS Dup (B3I1903-BSD1) Prepared: 09/19/13  Analyzed: 09/20/13 
Benzene ug/L 100 80-12089.9 10.989.9 1.0 0.13 20

Ethylbenzene ug/L 100 80-12090.0 11.190.0 1.0 0.022 20

Toluene ug/L 100 80-12090.4 11.290.4 1.0 0.15 20

Xylenes (total) ug/L 300 80-12088.1 12.3264 3.0 0.41 20

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 97.624.4

Matrix Spike (B3I1903-MS1) Prepared: 09/19/13  Analyzed: 09/20/13 Source: 1304615-01
Benzene ug/L 100 80-12092.492.4 <1.01.0 0.13

Ethylbenzene ug/L 100 80-12092.392.7 <1.01.0 0.022

Toluene ug/L 100 80-12093.193.1 <1.01.0 0.15

Xylenes (total) ug/L 300 80-12090.9273 <3.03.0 0.41

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 97.924.5

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:

49161092
49161092.02 003 025
Ms. Andrea NordMinneapolis, MN  55435 09/23/13Date Reported:

Barr Engineering Co.
Work Order #:  13046154700 W 77th St

Notes and Definitions 
L1 Results in the diesel organics range are primarily due to overlap from a heavy oil range product.
J Parameter was present between the MDL and RL and should be considered an estimated value
B-02 Target analyte was present in the method blank between the MDL and RL.
B-01 Analyte was present in the method blank.  Sample result is less than or equal to 10 times the blank concentration.

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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