
Technical Memorandum

To: Alex Smith, Enbridge Energy  
From: Ryan Erickson and Heather Wright Wendel 
Subject: Superior Terminal Pump House 5 Maintenance Excavation - Historical Crude Oil Impacts 
Date: August 5, 2014 
Project: 49161092 

This memorandum summarizes the field screening, analytical sampling and soil and water 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 in a terminal pipeline maintenance excavation 

adjacent to Pump House 5 at the Enbridge Superior Terminal in Superior, Wisconsin (Figure 1). 

Background and Response Activities 
Enbridge conducted terminal pipeline maintenance activities on subsurface infrastructure to the north and 

east of the Pump House 5 building at the Enbridge Superior Terminal between November of 2013 and 

June of 2014 (Figure 2). An approximately 175 foot long by 25 foot wide by 8 foot deep maintenance 

excavation was excavated with hydro-vacuum (hydrovac) trucks (Photo 1) between November 1 and 

December 5, 2013. Infrastructure exposed within the maintenance excavation included; the northeast 

foundation of Pump House 5; eight Line 5 valves; and a Line 5 trap (Photos 1 and 2; Figure 3).  

Crude oil impacted soil and water were first encountered in the maintenance excavation near the Pump 

House 5 valves by Enbridge excavation contractors on November 1, 2013. Additional crude oil impacts 

were observed in other sections of the excavation during the maintenance excavation activities. Crude oil 

impacts were primarily encountered near buried pipeline infrastructure, which included conduits, valves, 

the Line 5 trap and the Pump House 5 building foundation (Figure 3; Photos 1 through 3). Enbridge 

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

Enbridge requested that Barr complete the following activities during the Pump House 5 excavation 

project: 

• assess the environmental site conditions

• identify and segregate excavated crude oil impacted soil from un-impacted soil

• assist with waste characterization and off-site disposal of the impacted soil
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• assist with waste characterization and off-site disposal of impacted water 

• document the residual crude-oil impacts left in place 

 

Barr was onsite daily during the excavation 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 the Pump 

House 5 building and buried terminal infrastructure.  

 

Enbridge indicated that the crude oil impacts encountered in the 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 identified the 2013 Line 5 trap maintenance excavation (WDNR BRRTS Activity #02-16-

560841) that was closed by the WDNR on September 3, 2013. No identified reported releases could be 

definitively associated with the impacts observed along the Pump House 5 building; therefore Enbridge 

submitted a Notification for Hazardous Substance Discharge to the WDNR on December 20, 2013 

(Attachment A). 

 

Field Methods 
From November 1, 2013 and December 5, 2013, Barr was onsite or checked in daily to document the 

Pump House 5 excavation progress, document observed crude oil impacts and assist with the management 

of contaminated soil and water. Crude oil impacted soil and water could only be identified through visual 

inspection from the excavation extents due to excavation safety restrictions and the hydrovac excavation 

methods. Crude oil impacted soil typically had petroleum staining and a rainbow sheen. Crude oil 

impacted water had a rainbow sheen and/or traces of free-product. All hydrovac trucks that had excavated 

soil or water with evidence of crude oil impacts emptied their loads into the contaminated soil roll-off 

containers located in the Superior Terminal Soil Management Area (SMA) (Figure 1) for storage until it 

could be solidified, characterized and approved for off-site disposal. Hydrovac trucks that did not observe 

any crude oil impacted soil or water during excavation activities emptied their slurry into the clean soil 

roll-off containers located in the terminal SMA where it was solidified, field screened and sampled for 

off-site disposal purposes.  
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Water that accumulated in the excavation was removed with a vacuum tanker truck daily to facilitate 

excavation activities. Because crude oil impacts were consistently observed on the surface of the 

excavation water, the water was characterized and sent to an approved water treatment facility as 

described in the Waste Disposal Coordination and Documentation section of this memo.  

 

On December 4, 2013, maintenance excavation activities were completed and Barr collected field 

screening soil samples from the excavation sidewalls and bottom to identify whether residual soil impacts 

were present. Barr field screened the 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. Residual soil impacts were considered present if a headspace greater than ten parts per million 

(ppm) was identified. If residual impacts were identified, analytical soil samples were collected from the 

excavation extent to document residual soil impacts. Soil samples were submitted to Legend Technical 

Services for laboratory analyses of petroleum volatile organic compounds (PVOCs), minus methyl tert-

butyl ether and plus naphthalene. Soil screening and sampling locations are shown on Figure 3, field 

screening data is provided in Attachment B, analytical results are summarized Table 1 and the laboratory 

reports are provided in Attachment C.  

 

Results 
Field screening and analytical sampling results from the limits of the completed Pump House 5 

maintenance excavation 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). 

 

Northern excavation extent (Line 5 trap area) 

Crude oil impacts were not identified in the nine field screening soil samples collected from the northern 

half of the maintenance excavation. Three analytical soil samples (Pump House 5-S-5, Pump House 5-S-

6, Pump House 5-B-2) were collected to confirm field screening results from site grids N2, N6 and P15 

(Figure 3; Attachment B). 
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Analyte concentrations from analytical samples Pump House 5-S-5, Pump House 5-S-6 and Pump House 

5-B-2 were below the groundwater RCL and the industrial direct contact pathway RCL and passed the 

Cumulative Hazard Index criteria (Table 1). 

 

Southern excavation extent (adjacent to Pump House 5 building) 

Crude oil impacted soil with headspace detections greater than ten ppm was identified in five of the 

twelve field screening locations within the southern half of the excavation (adjacent to the Pump House 5 

building). The impacted soil was encountered in grids L16, N32, O28, O33 and R35 (Figure 3; 

Attachment B) at depths between approximately 2 to 7 feet below ground surface (bgs) along the 

excavation sidewalls and approximately 8 feet bgs on the base of the excavation. Additional remedial 

excavation work could not be completed due to the presence of terminal infrastructure and the Pump 

House 5 building. Analytical soil samples (Pump House 5-S-1, Pump House 5-S-2, Pump House 5-S-3, 

Pump House 5-S-4, and Pump House 5-B-1) were collected from the field screening sample locations 

with elevated headspace detections to document residual soil impacts (Figure 3). 

 

Analyte concentrations from samples Pump House 5-S-1 and Pump House 5-S-3 exceeded the 

groundwater RCL for benzene and naphthalene and concentrations from samples Pump House 5-B-1, 

Pump House 5-S-2 and Pump House 5-S-4 exceeded groundwater RCL’s for naphthalene (Table 1). All 

analyzed samples were below the industrial direct contact pathway RCL and passed the Cumulative 

Hazard Index criteria. 

 

Discussion 
Analyte concentrations in the northern excavation extent (Pump House 5-S-5, Pump House 5-S-6 and 

Pump House 5-B-2) were below the groundwater RCL and industrial direct contact RCL and passed the 

Cumulative Hazard Index criteria (Table 1). Analyte concentrations in the southern excavation extent 

exceeded groundwater RCL’s for benzene (Pump House 5-S-1, 0.014 mg/kg; Pump House 5-S-3, 0.038 

mg/kg) and naphthalene (Pump House 5-B-1 , 0.53 mg/kg; Pump House 5-S-1 , 0.86 mg/kg; Pump House 

5-S-2 , 0.40 mg/kg; Pump House 5-S-3, 1.1 mg/kg; Pump House 5-S-4, 0.73 mg/kg) but were below the 

industrial direct contact pathway RCL and passed the Cumulative Hazard Index criteria (Table 1). 
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Following the completion of the maintenance activities, the excavation was backfilled with clean fill and 

no crude oil impacted soil is exposed at the ground surface (Photos 5 and 6). 

 
Waste Disposal Coordination and Documentation 
Barr collected four waste characterization samples from the crude oil impacted soil stockpiled in the 

Terminal SMA for laboratory analysis at Legend Technical Services (samples Pump House 5-Stockpile-1, 

Pump House 5-Stockpile-2, Pump House 5-Stockpile-3, and Pump House 5-Stockpile-4). Stockpile soil 

samples were analyzed for diesel range organics (DRO) and benzene, toluene, ethylbenzene, and xylenes 

(BTEX). The laboratory reports were submitted to the Shamrock Landfill near Cloquet, Minnesota as part 

of a waste profile application. The soil was accepted by the landfill under waste profile #CL13-0061 and a 

total of 2105.51 tons of crude oil impacted soil was hauled to the landfill between November of 2013 and 

May of 2014. The waste profile application documentation, the waste characterization laboratory reports 

and the landfill hauling summary are included in Attachment D. 

 

Groundwater with crude oil impacts accumulated in the Pump House 5 maintenance excavation daily. 

Barr collected a water waste characterization sample (Pump House 5-Water-1) on November 5, 2013 for 

laboratory analysis at Legend Technical Services. The water sample was analyzed for DRO and BTEX. 

The laboratory report was submitted to Western Lake Superior Sanitary District (WLSSD) with a request 

to dispose of the Pump House 5 excavation water at their water treatment facility in Duluth, Minnesota. 

WLSSD approved the disposal request on November 8, 2013. After WLSSD approved the water disposal, 

OSI Environmental, Inc. vacuum tanker trucks dewatered the maintenance excavation and transported the 

water to the water treatment facility daily. Approximately 49,400 gallons of water were disposed of at 

WLSSD during maintenance project. The WLSSD discharge approval letter, the water characterization 

laboratory report and the OSI water disposal tracking ledgers are included in Attachment D. 

 

Conclusions and Recommendations 
Crude oil impacted soil was encountered in a terminal Line 5 maintenance excavation adjacent to Pump 

House 5. All soil and water removed from excavation with evidence of crude oil impacts was managed at 

an approved disposal facility.  
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Crude oil impacts in the northern excavation (near the Line 5 trap) can be attributed to a previously 

reported and closed historical release (BRRTS #02-16-560841). Analyte concentrations in the northern 

excavation extent soil samples were below the groundwater RCL and the industrial direct contact pathway 

RCL and passed the Cumulative Hazard Index criteria. On this basis, Barr believes there is no need for 

the WDNR to reopen the historical site and recommends no further action at this time. 

 

Crude oil impacts in the southern half of the Line 5 maintenance excavation to the northeast of the Pump 

House 5 building could not be attributed to a new release or a reported historical release. Field screening 

across the extent of the excavation generally indicated that impacted soil had been excavated. Soil 

samples, collected where field screening identified residual soil impacts, had groundwater pathway RCL 

exceedances for benzene and naphthalene. Analyte concentrations did not, however, exceed industrial 

direct contact RCLs and passed the Cumulative Hazard Index criteria. After the completion of the 

pipeline maintenance activities, the excavation was backfilled with clean fill and no crude oil impacted 

soil is exposed at the ground surface. The presence of clean fill 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    1 through 6 

Figure 1  Pump House #5 Site Location 

Figure 2  Pump House #5 Site Layout Map 

Figure 3  Pump House #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  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: Pump House 5 southern excavation. The Pump House 5 building and the line valves are shown in 
this photo. 
Photo 2: The northern excavation near the Line 5 trap (white pipeline coming in to the excavation in the 
back left of photo). 
 
 

  
Photo 3              Photo 4 
 
Photo 3: Crude oil impacted soil and water in the southern half of the Pump House 5 maintenance 
excavation. 
Photo 4: Final extent of the southern half of the Pump House 5 maintenance excavation. 
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Photo 5              Photo 6 
 
Photos 5 and 6: Backfilled Pump House 5 excavation. 
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Figure 1

PUMP HOUSE #5 SITE LOCATION
SUPERIOR TERMINAL
Enbridge Energy, L.P.
Superior, Wisconsin
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BRRTS # 02-16-560841
Closed on 9/3/2013
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Figure 2

PUMP HOUSE #5 SITE LAYOUT MAP
SUPERIOR TERMINAL
Enbridge Energy, L.P.
Superior, Wisconsin
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 Table 1

Soil Analytical Data Summary

Pump House 5

Enbridge Energy Terminal - Superior, Wisconsin

Units, mg/kg (unless otherwise noted)

Exceedance 

Count

Hazard 

Index

Cumulative 

Cancer Risk

Pass or 

Fail

Effective Date Exceedance Key

Groundwater RCL Bold 1.3793 TR 1.3793 TR 0.0051 0.785 0.5536 1.97 XYL 0.3294

Industrial Direct Contact RCL 05/01/2012 No Exceed 219 182 7.41 37 818 258 26 0 1.0 0.00001 Pass

Location Date Depth (ft)

Pump House 5-B-1 12/04/2013 8 76 % < 0.0051 < 0.0056 < 0.0045 0.017 jb < 0.0039 < 0.012 0.53 jb 0 0.0006 2.1E-08 Pass

Pump House 5-B-2 12/04/2013 7 70 % < 0.0047 < 0.0052 < 0.0042 0.019 jb < 0.0036 < 0.011 < 0.020 0 0 1.8E-09 Pass

Pump House 5-S-1 12/04/2013 2 86 % 0.15 < 0.0042 0.014 j 0.13 0.030 0.17 0.86 b 0 0.0015 3.8E-08 Pass

Pump House 5-S-2 12/04/2013 7 78 % < 0.0045 < 0.0050 < 0.0040 0.027 jb < 0.0035 < 0.010 0.40 jb 0 0.0005 1.7E-08 Pass

Pump House 5-S-3 12/04/2013 2.5 71 % 0.45 0.085 0.038 0.14 0.086 0.33 1.1 b 0 0.0026 5.1E-08 Pass

Pump House 5-S-4 12/04/2013 6 79 % < 0.0044 < 0.0049 < 0.0039 0.043 b 0.0089 j 0.063 j 0.73 b 0 0.0009 3.0E-08 Pass

Pump House 5-S-5 12/04/2013 2 74 % < 0.0047 < 0.0053 < 0.0042 0.019 jb < 0.0036 < 0.011 < 0.020 0 0 1.8E-09 Pass

Pump House 5-S-6 12/04/2013 1.5 87 % < 0.0040 < 0.0045 < 0.0036 < 0.0025 < 0.0031 < 0.0092 0.26 jb 0 0.0003 1.1E-08 Pass

b - Potential false positive value based on blank data validation 

procedures.

WDNR RCL Determinations
1

1,2,4-Trimethyl

benzene

1,3,5-Trimethyl

benzene
Benzene

Ethyl 

benzene
Toluene

Xylene, 

total

1
WDNR RCL Determinations based on guidance criteria described in 

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

direct contact standard.

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

TR - Based on Trimethylbenzenes (1,2,4 - and 1,3,5- combined). 

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

and is considered an estimated value.

NaphthaleneParameter
Solids, 

percent 

Page 1 of 1

12/20/2013
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Attachment A 
 

WDNR Notification for Hazardous Substance Discharge 
  







Attachment B 
 

Enbridge Site Investigation Field Sampling and Screening Logs 
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Attachment C 
 

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

December 17, 2013

Work Order Number: 1306023

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 12/06/13. 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
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 12/17/13Date Reported:

Barr Engineering Co.
Work Order #:  13060234700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

Pump House 5-S-1_2-2 1306023-01 Soil 12/04/13 14:20 12/06/13  10:25

Pump House 5-S-2_7-7 1306023-02 Soil 12/04/13 14:25 12/06/13  10:25

Pump House 5-S-3_2.5-2.5 1306023-03 Soil 12/04/13 14:30 12/06/13  10:25

Pump House 5-S-4_6-6 1306023-04 Soil 12/04/13 15:20 12/06/13  10:25

Pump House 5-B-1_8-8 1306023-05 Soil 12/04/13 15:25 12/06/13  10:25

Pump House 5-S-5_2-2 1306023-06 Soil 12/04/13 16:30 12/06/13  10:25

Pump House 5-S-6_1.5-1.5 1306023-07 Soil 12/04/13 16:40 12/06/13  10:25

Pump House 5-B-2_7-7 1306023-08 Soil 12/04/13 16:35 12/06/13  10:25

Trip Blank 1306023-09 Methanol 12/04/13 00:00 12/06/13  10:25

Shipping Container Information

Default Cooler Temperature (°C):  0.0

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 and Naphthalene were 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.
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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
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 12/17/13Date Reported:

Barr Engineering Co.
Work Order #:  13060234700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-S-1_2-2 (1306023-01) Soil   Sampled: 12/04/13 14:20    Received: 12/06/13 10:25

B3L1006 12/10/13 12/10/13 mg/kg dry1,2,4-Trimethylbenzene 0.027 WI(95) GRO0.15 0.0038 1

"" "mg/kg dry "1,3,5-Trimethylbenzene 0.027<0.0042 0.0042 1

" " "mg/kg dryBenzene 0.027 J"0.014 0.0034 1

" " "mg/kg dryEthylbenzene 0.027 "0.13 0.0023 1

" " "mg/kg dryNaphthalene 0.54 B-01"0.86 0.016 1

" " "mg/kg dryToluene 0.027 "0.030 0.0029 1

" " "mg/kg dryXylenes (total) 0.082 "0.17 0.0087 1

" " " "131 80-150  %Surrogate: 4-Fluorochlorobenzene

Pump House 5-S-2_7-7 (1306023-02) Soil   Sampled: 12/04/13 14:25    Received: 12/06/13 10:25

WI(95) GRO12/10/13 12/10/13 mg/kg dry B3L10061,2,4-Trimethylbenzene 0.032<0.0045 0.0045 1

"" "mg/kg dry "1,3,5-Trimethylbenzene 0.032<0.0050 0.0050 1

"" "mg/kg dry "Benzene 0.032<0.0040 0.0040 1

" " "mg/kg dryEthylbenzene 0.032 B-01, J"0.027 0.0028 1

" " "mg/kg dryNaphthalene 0.64 B-01, T-1, J"0.40 0.019 1

"" "mg/kg dry "Toluene 0.032<0.0035 0.0035 1

"" "mg/kg dry "Xylenes (total) 0.096<0.010 0.010 1

" " " "113 80-150  %Surrogate: 4-Fluorochlorobenzene

Pump House 5-S-3_2.5-2.5 (1306023-03) Soil   Sampled: 12/04/13 14:30    Received: 12/06/13 10:25

B3L1006 12/10/13 12/10/13 mg/kg dry1,2,4-Trimethylbenzene 0.035 WI(95) GRO0.45 0.0049 1

" " "mg/kg dry1,3,5-Trimethylbenzene 0.035 "0.085 0.0055 1

" " "mg/kg dryBenzene 0.035 "0.038 0.0044 1

" " "mg/kg dryEthylbenzene 0.035 "0.14 0.0030 1

" " "mg/kg dryNaphthalene 0.70 B-01"1.1 0.021 1

" " "mg/kg dryToluene 0.035 "0.086 0.0038 1

" " "mg/kg dryXylenes (total) 0.11 "0.33 0.011 1

" " " "144 80-150  %Surrogate: 4-Fluorochlorobenzene

Pump House 5-S-4_6-6 (1306023-04) Soil   Sampled: 12/04/13 15:20    Received: 12/06/13 10:25

WI(95) GRO12/10/13 12/10/13 mg/kg dry B3L10061,2,4-Trimethylbenzene 0.032<0.0044 0.0044 1

"" "mg/kg dry "1,3,5-Trimethylbenzene 0.032<0.0049 0.0049 1

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

" " "mg/kg dryEthylbenzene 0.032 B-01"0.043 0.0027 1

" " "mg/kg dryNaphthalene 0.63 B-01, T-1"0.73 0.019 1

" " "mg/kg dryToluene 0.032 J"0.0089 0.0034 1

" " "mg/kg dryXylenes (total) 0.095 J"0.063 0.010 1

" " " "114 80-150  %Surrogate: 4-Fluorochlorobenzene

Pump House 5-B-1_8-8 (1306023-05) Soil   Sampled: 12/04/13 15:25    Received: 12/06/13 10:25

WI(95) GRO12/10/13 12/10/13 mg/kg dry B3L10061,2,4-Trimethylbenzene 0.036<0.0051 0.0051 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
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 12/17/13Date Reported:

Barr Engineering Co.
Work Order #:  13060234700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-B-1_8-8 (1306023-05) Soil   Sampled: 12/04/13 15:25    Received: 12/06/13 10:25

WI(95) GRO12/10/13 12/10/13 mg/kg dry B3L10061,3,5-Trimethylbenzene 0.036<0.0056 0.0056 1

"" "mg/kg dry "Benzene 0.036<0.0045 0.0045 1

" " "mg/kg dryEthylbenzene 0.036 B-01, J"0.017 0.0031 1

" " "mg/kg dryNaphthalene 0.72 B-01, T-1, J"0.53 0.022 1

"" "mg/kg dry "Toluene 0.036<0.0039 0.0039 1

"" "mg/kg dry "Xylenes (total) 0.11<0.012 0.012 1

" " " "115 80-150  %Surrogate: 4-Fluorochlorobenzene

Pump House 5-S-5_2-2 (1306023-06) Soil   Sampled: 12/04/13 16:30    Received: 12/06/13 10:25

WI(95) GRO12/10/13 12/10/13 mg/kg dry B3L10061,2,4-Trimethylbenzene 0.034<0.0047 0.0047 1

"" "mg/kg dry "1,3,5-Trimethylbenzene 0.034<0.0053 0.0053 1

"" "mg/kg dry "Benzene 0.034<0.0042 0.0042 1

" " "mg/kg dryEthylbenzene 0.034 B-01, J"0.019 0.0029 1

"" "mg/kg dry "Naphthalene 0.68 T-1<0.020 0.020 1

"" "mg/kg dry "Toluene 0.034<0.0036 0.0036 1

"" "mg/kg dry "Xylenes (total) 0.10<0.011 0.011 1

" " " "113 80-150  %Surrogate: 4-Fluorochlorobenzene

Pump House 5-S-6_1.5-1.5 (1306023-07) Soil   Sampled: 12/04/13 16:40    Received: 12/06/13 10:25

WI(95) GRO12/10/13 12/10/13 mg/kg dry B3L10061,2,4-Trimethylbenzene 0.029<0.0040 0.0040 1

"" "mg/kg dry "1,3,5-Trimethylbenzene 0.029<0.0045 0.0045 1

"" "mg/kg dry "Benzene 0.029<0.0036 0.0036 1

"" "mg/kg dry "Ethylbenzene 0.029<0.0025 0.0025 1

" " "mg/kg dryNaphthalene 0.57 B-01, T-1, J"0.26 0.017 1

"" "mg/kg dry "Toluene 0.029<0.0031 0.0031 1

"" "mg/kg dry "Xylenes (total) 0.086<0.0092 0.0092 1

" " " "104 80-150  %Surrogate: 4-Fluorochlorobenzene

Pump House 5-B-2_7-7 (1306023-08) Soil   Sampled: 12/04/13 16:35    Received: 12/06/13 10:25

WI(95) GRO12/10/13 12/10/13 mg/kg dry B3L10061,2,4-Trimethylbenzene 0.034<0.0047 0.0047 1

"" "mg/kg dry "1,3,5-Trimethylbenzene 0.034<0.0052 0.0052 1

"" "mg/kg dry "Benzene 0.034<0.0042 0.0042 1

" " "mg/kg dryEthylbenzene 0.034 B-01, J"0.019 0.0029 1

"" "mg/kg dry "Naphthalene 0.67 T-1<0.020 0.020 1

"" "mg/kg dry "Toluene 0.034<0.0036 0.0036 1

"" "mg/kg dry "Xylenes (total) 0.10<0.011 0.011 1

" " " "106 80-150  %Surrogate: 4-Fluorochlorobenzene

Trip Blank (1306023-09) Methanol   Sampled: 12/04/13 00:00    Received: 12/06/13 10:25

WI(95) GRO12/10/13 12/10/13 mg/kg wet B3L10061,2,4-Trimethylbenzene 0.025<0.0035 0.0035 1

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

"" "mg/kg wet "Benzene 0.025<0.0031 0.0031 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
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 12/17/13Date Reported:

Barr Engineering Co.
Work Order #:  13060234700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Trip Blank (1306023-09) Methanol   Sampled: 12/04/13 00:00    Received: 12/06/13 10:25

B3L1006 12/10/13 12/10/13 mg/kg wetEthylbenzene 0.025 B-01, JWI(95) GRO0.012 0.0022 1

"" "mg/kg wet "Naphthalene 0.50 T-1<0.015 0.015 1

"" "mg/kg wet "Toluene 0.025<0.0027 0.0027 1

"" "mg/kg wet "Xylenes (total) 0.075<0.0080 0.0080 1

" " " "103 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
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 12/17/13Date Reported:

Barr Engineering Co.
Work Order #:  13060234700 W 77th St

PERCENT SOLIDS
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-S-1_2-2 (1306023-01) Soil   Sampled: 12/04/13 14:20    Received: 12/06/13 10:25

B3L1308 12/13/13 12/13/13 %% Solids % calculation86 1

Pump House 5-S-2_7-7 (1306023-02) Soil   Sampled: 12/04/13 14:25    Received: 12/06/13 10:25

B3L1308 12/13/13 12/13/13 %% Solids % calculation78 1

Pump House 5-S-3_2.5-2.5 (1306023-03) Soil   Sampled: 12/04/13 14:30    Received: 12/06/13 10:25

B3L1308 12/13/13 12/13/13 %% Solids % calculation71 1

Pump House 5-S-4_6-6 (1306023-04) Soil   Sampled: 12/04/13 15:20    Received: 12/06/13 10:25

B3L1308 12/13/13 12/13/13 %% Solids % calculation79 1

Pump House 5-B-1_8-8 (1306023-05) Soil   Sampled: 12/04/13 15:25    Received: 12/06/13 10:25

B3L1308 12/13/13 12/13/13 %% Solids % calculation76 1

Pump House 5-S-5_2-2 (1306023-06) Soil   Sampled: 12/04/13 16:30    Received: 12/06/13 10:25

B3L1308 12/13/13 12/13/13 %% Solids % calculation74 1

Pump House 5-S-6_1.5-1.5 (1306023-07) Soil   Sampled: 12/04/13 16:40    Received: 12/06/13 10:25

B3L1308 12/13/13 12/13/13 %% Solids % calculation87 1

Pump House 5-B-2_7-7 (1306023-08) Soil   Sampled: 12/04/13 16:35    Received: 12/06/13 10:25

B3L1308 12/13/13 12/13/13 %% Solids % calculation70 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
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 12/17/13Date Reported:

Barr Engineering Co.
Work Order #:  13060234700 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 B3L1006 - EPA 5035 Soil (Purge and Trap)
Blank (B3L1006-BLK1) Prepared & Analyzed: 12/10/13 
1,2,4-Trimethylbenzene mg/kg wet< 0.0035 0.025 0.0035

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

Benzene mg/kg wet< 0.0031 0.025 0.0031

Ethylbenzene mg/kg wet B-02, J0.00945 0.025 0.0022

Naphthalene mg/kg wet B-02, J0.225 0.50 0.015

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 10526.2

LCS (B3L1006-BS1) Prepared & Analyzed: 12/10/13 
1,2,4-Trimethylbenzene ug/L 100 80-120119119

1,3,5-Trimethylbenzene ug/L 100 80-120110110

Benzene ug/L 100 80-120104104

Ethylbenzene ug/L 100 80-120111111

Naphthalene ug/L 100 80-120111111

Toluene ug/L 100 80-120106106

Xylenes (total) ug/L 300 80-120109328

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

LCS Dup (B3L1006-BSD1) Prepared & Analyzed: 12/10/13 
1,2,4-Trimethylbenzene ug/L 100 80-120114 3.79114 20

1,3,5-Trimethylbenzene ug/L 100 80-120105 4.42105 20

Benzene ug/L 100 80-120104 0.304104 20

Ethylbenzene ug/L 100 80-120108 3.07108 20

Naphthalene ug/L 100 80-120119 6.93119 20

Toluene ug/L 100 80-120104 2.21104 20

Xylenes (total) ug/L 300 80-120104 4.50313 20

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

Matrix Spike (B3L1006-MS1) Prepared & Analyzed: 12/10/13 Source: 1306023-06
1,2,4-Trimethylbenzene ug/L 100 80-120120120 <

1,3,5-Trimethylbenzene ug/L 100 80-120111111 <

Benzene ug/L 100 80-120102102 <

Ethylbenzene ug/L 100 80-120110110 0.277

Naphthalene ug/L 100 80-120108108 <

Toluene ug/L 100 80-120104104 <

Xylenes (total) ug/L 300 80-120107321 <

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10225.6

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

Project:
Project Number:
Project Manager:

49161092
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 12/17/13Date Reported:

Barr Engineering Co.
Work Order #:  13060234700 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 B3L1308 - General Preparation
Duplicate (B3L1308-DUP1) Prepared & Analyzed: 12/13/13 Source: 1306027-01
% Solids % 1.1785.0 86.0 20

Duplicate (B3L1308-DUP2) Prepared & Analyzed: 12/13/13 Source: 1306081-09
% Solids % 1.0892.0 93.0 20

Duplicate (B3L1308-DUP3) Prepared & Analyzed: 12/13/13 Source: 1306081-18
% Solids % 1.2481.0 80.0 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
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 12/17/13Date Reported:

Barr Engineering Co.
Work Order #:  13060234700 W 77th St

Notes and Definitions 
T-1 MDH does not offer certification for this parameter.
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

November 07, 2013

Work Order Number: 1305469

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 11/05/13. 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
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13054694700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

Pump House 5-Stockpile-1 1305469-01 Soil 11/04/13 10:30 11/05/13  09:25

Shipping Container Information

Default Cooler Temperature (°C):  2.2

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.

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
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13054694700 W 77th St

DRO/8015D
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Stockpile-1 (1305469-01) Soil   Sampled: 11/04/13 10:30    Received: 11/05/13  9:25

B3K0505 11/05/13 11/05/13 mg/kg dryDiesel Range Organics 9.5 WI(95) DRO120 1.2 1

" " " "102 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
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13054694700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Stockpile-1 (1305469-01) Soil   Sampled: 11/04/13 10:30    Received: 11/05/13  9:25

B3K0508 11/05/13 11/05/13 mg/kg dryBenzene 0.032 WI(95) GRO0.040 0.0040 1

" " "mg/kg dryEthylbenzene 0.032 B-01"0.098 0.0028 1

" " "mg/kg dryToluene 0.032 J"0.016 0.0035 1

" " "mg/kg dryXylenes (total) 0.096 "0.13 0.010 1

" " " "114 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
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13054694700 W 77th St

PERCENT SOLIDS
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Stockpile-1 (1305469-01) Soil   Sampled: 11/04/13 10:30    Received: 11/05/13  9:25

B3K0607 11/06/13 11/06/13 %% Solids % calculation78 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
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13054694700 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 B3K0505 - Sonication (Wisc DRO)
Blank (B3K0505-BLK1) Prepared & Analyzed: 11/05/13 
Diesel Range Organics mg/kg wet< 0.99 8.0 0.99

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 94.715.2

LCS (B3K0505-BS1) Prepared & Analyzed: 11/05/13 
Diesel Range Organics mg/kg wet 64.0 70-12097.562.4 8.0 0.99

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 94.515.1

LCS Dup (B3K0505-BSD1) Prepared & Analyzed: 11/05/13 
Diesel Range Organics mg/kg wet 64.0 70-12098.8 1.3463.2 8.0 0.99 20

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 95.215.2

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

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
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13054694700 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 B3K0508 - EPA 5035 Soil (Purge and Trap)
Blank (B3K0508-BLK1) Prepared & Analyzed: 11/05/13 
Benzene mg/kg wet< 0.0031 0.025 0.0031

Ethylbenzene mg/kg wet B-02, J0.0138 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 96.824.2

LCS (B3K0508-BS1) Prepared & Analyzed: 11/05/13 
Benzene ug/L 100 80-12099.899.8

Ethylbenzene ug/L 100 80-120107107

Toluene ug/L 100 80-120101101

Xylenes (total) ug/L 300 80-120103310

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

LCS Dup (B3K0508-BSD1) Prepared & Analyzed: 11/05/13 
Benzene ug/L 100 80-12097.7 2.1597.7 20

Ethylbenzene ug/L 100 80-120102 4.94102 20

Toluene ug/L 100 80-120100 1.09100 20

Xylenes (total) ug/L 300 80-12099.8 3.49299 20

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10526.4

Matrix Spike (B3K0508-MS1) Prepared & Analyzed: 11/05/13 Source: 1305468-01
Benzene ug/L 100 80-120103103 <

Ethylbenzene ug/L 100 80-120107107 0.188

Toluene ug/L 100 80-120106106 <

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

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10927.2

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

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
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13054694700 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 B3K0607 - General Preparation
Duplicate (B3K0607-DUP1) Prepared & Analyzed: 11/06/13 Source: 1305497-02
% Solids % 0.0080.0 80.0 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.

Page 8 of 10



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

Project:
Project Number:
Project Manager:

49161092
49161092
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13054694700 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

November 13, 2013

Work Order Number: 1305563

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 11/08/13. 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 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/13/13Date Reported:

Barr Engineering Co.
Work Order #:  13055634700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

Pump House 5-Stockpile-2 1305563-01 Soil 11/07/13 11:20 11/08/13  10:15

Shipping Container Information

Default Cooler Temperature (°C):  1.6

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 sample Pump House 5-Stockpile-2 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 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/13/13Date Reported:

Barr Engineering Co.
Work Order #:  13055634700 W 77th St

DRO/8015D
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Stockpile-2 (1305563-01) Soil   Sampled: 11/07/13 11:20    Received: 11/08/13 10:15

B3K1103 11/11/13 11/12/13 mg/kg dryDiesel Range Organics 110 L1WI(95) DRO430 14 10

" " " "84.3 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.

Page 3 of 11



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

Project:
Project Number:
Project Manager:

49161092
49161092 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/13/13Date Reported:

Barr Engineering Co.
Work Order #:  13055634700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Stockpile-2 (1305563-01) Soil   Sampled: 11/07/13 11:20    Received: 11/08/13 10:15

B3K1102 11/11/13 11/11/13 mg/kg dryBenzene 0.043 WI(95) GRO0.090 0.0053 1

" " "mg/kg dryEthylbenzene 0.043 B-01"0.22 0.0037 1

" " "mg/kg dryToluene 0.043 "0.16 0.0046 1

" " "mg/kg dryXylenes (total) 0.13 "0.53 0.014 1

" " " "121 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 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/13/13Date Reported:

Barr Engineering Co.
Work Order #:  13055634700 W 77th St

PERCENT SOLIDS
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Stockpile-2 (1305563-01) Soil   Sampled: 11/07/13 11:20    Received: 11/08/13 10:15

B3K1210 11/12/13 11/12/13 %% Solids % calculation63 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 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/13/13Date Reported:

Barr Engineering Co.
Work Order #:  13055634700 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 B3K1103 - Sonication (Wisc DRO)
Blank (B3K1103-BLK1) Prepared: 11/11/13  Analyzed: 11/12/13 
Diesel Range Organics mg/kg wet< 0.99 8.0 0.99

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 91.514.6

LCS (B3K1103-BS1) Prepared: 11/11/13  Analyzed: 11/12/13 
Diesel Range Organics mg/kg wet 64.0 70-12080.451.5 8.0 0.99

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 88.614.2

LCS Dup (B3K1103-BSD1) Prepared: 11/11/13  Analyzed: 11/12/13 
Diesel Range Organics mg/kg wet 64.0 70-12082.7 2.7452.9 8.0 0.99 20

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 93.314.9

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

Page 6 of 11



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

Project:
Project Number:
Project Manager:

49161092
49161092 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/13/13Date Reported:

Barr Engineering Co.
Work Order #:  13055634700 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 B3K1102 - EPA 5035 Soil (Purge and Trap)
Blank (B3K1102-BLK1) Prepared & Analyzed: 11/11/13 
Benzene mg/kg wet< 0.0031 0.025 0.0031

Ethylbenzene mg/kg wet B-02, J0.0137 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 94.923.7

LCS (B3K1102-BS1) Prepared & Analyzed: 11/11/13 
Benzene ug/L 100 80-120102102

Ethylbenzene ug/L 100 80-120106106

Toluene ug/L 100 80-120105105

Xylenes (total) ug/L 300 80-120105315

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 11228.1

LCS (B3K1102-BS2) Prepared & Analyzed: 11/11/13 
Benzene ug/L 100 80-120102102

Ethylbenzene ug/L 100 80-12099.899.8

Toluene ug/L 100 80-120103103

Xylenes (total) ug/L 300 80-12098.1294

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10325.7

LCS Dup (B3K1102-BSD1) Prepared & Analyzed: 11/11/13 
Benzene ug/L 100 80-120102 0.469102 20

Ethylbenzene ug/L 100 80-120104 1.67104 20

Toluene ug/L 100 80-120104 1.43104 20

Xylenes (total) ug/L 300 80-120102 2.68306 20

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

Matrix Spike (B3K1102-MS1) Prepared & Analyzed: 11/11/13 Source: 1305563-01
Benzene ug/L 100 80-120102103 1.05

Ethylbenzene ug/L 100 80-120106109 2.58

Toluene ug/L 100 80-120102103 1.88

Xylenes (total) ug/L 300 80-120106326 6.14

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 11528.9

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

Project:
Project Number:
Project Manager:

49161092
49161092 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/13/13Date Reported:

Barr Engineering Co.
Work Order #:  13055634700 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 B3K1210 - General Preparation
Duplicate (B3K1210-DUP1) Prepared & Analyzed: 11/12/13 Source: 1305600-02
% Solids % 1.0694.0 95.0 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.

Page 8 of 11



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

Project:
Project Number:
Project Manager:

49161092
49161092 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/13/13Date Reported:

Barr Engineering Co.
Work Order #:  13055634700 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.

Page 9 of 11
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Legend Technical S
ervices, Inc.
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88 Empire Drive
St Paul, MN  55103
Tel:  651-642-1150
Fax:  651-642-1239

RE: 49161092

Minneapolis, MN 55435

November 14, 2013

Work Order Number: 1305621

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 11/12/13. 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
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/14/13Date Reported:

Barr Engineering Co.
Work Order #:  13056214700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

Pump House 5-Stockpile-3 1305621-01 Soil 11/11/13 11:45 11/12/13  10:00

Shipping Container Information

Default Cooler Temperature (°C):  0.6

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 sample Pump House 5-Stockpile-3 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.

Page 2 of 11



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/14/13Date Reported:

Barr Engineering Co.
Work Order #:  13056214700 W 77th St

DRO/8015D
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Stockpile-3 (1305621-01) Soil   Sampled: 11/11/13 11:45    Received: 11/12/13 10:00

B3K1205 11/12/13 11/13/13 mg/kg dryDiesel Range Organics 140 L1WI(95) DRO420 17 10

" " " "92.1 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.

Page 3 of 11



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/14/13Date Reported:

Barr Engineering Co.
Work Order #:  13056214700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Stockpile-3 (1305621-01) Soil   Sampled: 11/11/13 11:45    Received: 11/12/13 10:00

B3K1308 11/13/13 11/13/13 mg/kg dryBenzene 0.042 JWI(95) GRO0.035 0.0053 1

" " "mg/kg dryEthylbenzene 0.042 B-01"0.20 0.0036 1

" " "mg/kg dryToluene 0.042 J"0.027 0.0046 1

" " "mg/kg dryXylenes (total) 0.13 "0.25 0.014 1

" " " "111 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 4 of 11



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/14/13Date Reported:

Barr Engineering Co.
Work Order #:  13056214700 W 77th St

PERCENT SOLIDS
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Stockpile-3 (1305621-01) Soil   Sampled: 11/11/13 11:45    Received: 11/12/13 10:00

B3K1408 11/14/13 11/14/13 %% Solids % calculation59 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
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/14/13Date Reported:

Barr Engineering Co.
Work Order #:  13056214700 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 B3K1205 - Sonication (Wisc DRO)
Blank (B3K1205-BLK1) Prepared & Analyzed: 11/12/13 
Diesel Range Organics mg/kg wet< 0.99 8.0 0.99

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 92.314.8

LCS (B3K1205-BS1) Prepared & Analyzed: 11/12/13 
Diesel Range Organics mg/kg wet 64.0 70-12078.350.1 8.0 0.99

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 90.814.5

LCS Dup (B3K1205-BSD1) Prepared & Analyzed: 11/12/13 
Diesel Range Organics mg/kg wet 64.0 70-12083.8 6.6853.6 8.0 0.99 20

mg/kg wet 16.0 70-130Surrogate: Triacontane (C-30) 95.615.3

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.

Page 6 of 11



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

Project:
Project Number:
Project Manager:

49161092
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/14/13Date Reported:

Barr Engineering Co.
Work Order #:  13056214700 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 B3K1308 - EPA 5035 Soil (Purge and Trap)
Blank (B3K1308-BLK1) Prepared & Analyzed: 11/13/13 
Benzene mg/kg wet< 0.0031 0.025 0.0031

Ethylbenzene mg/kg wet B-02, J0.0111 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 93.423.3

LCS (B3K1308-BS1) Prepared & Analyzed: 11/13/13 
Benzene ug/L 100 80-12097.997.9

Ethylbenzene ug/L 100 80-120101101

Toluene ug/L 100 80-12099.299.2

Xylenes (total) ug/L 300 80-12099.7299

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10426.1

LCS Dup (B3K1308-BSD1) Prepared: 11/13/13  Analyzed: 11/14/13 
Benzene ug/L 100 80-12094.9 3.1394.9 20

Ethylbenzene ug/L 100 80-12096.7 4.1096.7 20

Toluene ug/L 100 80-12094.6 4.7794.6 20

Xylenes (total) ug/L 300 80-12093.9 6.05282 20

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 92.123.0

Matrix Spike (B3K1308-MS1) Prepared & Analyzed: 11/13/13 Source: 1305622-01
Benzene ug/L 100 80-12097.897.8 <

Ethylbenzene ug/L 100 80-120101101 0.269

Toluene ug/L 100 80-12099.199.1 <

Xylenes (total) ug/L 300 80-12099.7299 <

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

Legend Technical Services, Inc. The results in this report apply to the samples analyzed in accordance with 
the chain of custody document. This analytical report must be reproduced 
in its entirety.
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Project:
Project Number:
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49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/14/13Date Reported:

Barr Engineering Co.
Work Order #:  13056214700 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 B3K1408 - General Preparation
Duplicate (B3K1408-DUP1) Prepared & Analyzed: 11/14/13 Source: 1305540-10
% Solids % 1.2779.0 78.0 20

Duplicate (B3K1408-DUP2) Prepared & Analyzed: 11/14/13 Source: 1305621-01
% Solids % 8.1364.0 59.0 20

Duplicate (B3K1408-DUP3) Prepared & Analyzed: 11/14/13 Source: 1305622-01
% Solids % 3.1263.0 65.0 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
49161092.02 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/14/13Date Reported:

Barr Engineering Co.
Work Order #:  13056214700 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

November 07, 2013

Work Order Number: 1305507

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 11/06/13. 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 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13055074700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

Pump House 5-Water-1 1305507-01 Water 11/05/13 07:30 11/06/13  09:50

Shipping Container Information

Default Cooler Temperature (°C):  1.2

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.

Recovery of the DRO surrogate for sample Pump House 5-Water-1 was below laboratory limits due to sample dilution required from high
analyte concentration.  All DRO surrogate recoveries for the batch B3K0611 QC were within limits.

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 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13055074700 W 77th St

DRO/8015D
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Water-1 (1305507-01) Water   Sampled: 11/05/13 07:30    Received: 11/06/13  9:50

B3K0611 11/06/13 11/06/13 ug/LDiesel Range Organics 1100 PH2WI(95) DRO12000 310 10

" " " " S-0640.2 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 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13055074700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

Pump House 5-Water-1 (1305507-01) Water   Sampled: 11/05/13 07:30    Received: 11/06/13  9:50

B3K0703 11/07/13 11/07/13 ug/LBenzene 1.0 WI(95) GRO44 0.13 1

" " "ug/LEthylbenzene 1.0 "14 0.022 1

" " "ug/LToluene 1.0 "4.7 0.15 1

" " "ug/LXylenes (total) 3.0 "32 0.41 1

" " " "101 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 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13055074700 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 B3K0611 - EPA 3510C (Sep Funnel)
Blank (B3K0611-BLK1) Prepared & Analyzed: 11/06/13 
Diesel Range Organics ug/L< 28 100 28

ug/L 400 70-130Surrogate: Triacontane (C-30) 104417

LCS (B3K0611-BS1) Prepared & Analyzed: 11/06/13 
Diesel Range Organics ug/L 1600 75-1151091740 100 28

ug/L 400 70-130Surrogate: Triacontane (C-30) 103413

LCS Dup (B3K0611-BSD1) Prepared & Analyzed: 11/06/13 
Diesel Range Organics ug/L 1600 75-115115 5.981850 100 28 20

ug/L 400 70-130Surrogate: Triacontane (C-30) 108431

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 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13055074700 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 B3K0703 - EPA 5030 Water (Purge and Trap)
Blank (B3K0703-BLK1) Prepared & Analyzed: 11/07/13 
Benzene ug/L< 0.13 1.0 0.13

Ethylbenzene ug/L B-02, J0.242 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 92.423.1

LCS (B3K0703-BS1) Prepared & Analyzed: 11/07/13 
Benzene ug/L 100 80-120100100 1.0 0.13

Ethylbenzene ug/L 100 80-120104104 1.0 0.022

Toluene ug/L 100 80-120103103 1.0 0.15

Xylenes (total) ug/L 300 80-120103308 3.0 0.41

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10526.2

LCS Dup (B3K0703-BSD1) Prepared & Analyzed: 11/07/13 
Benzene ug/L 100 80-12099.9 0.37299.9 1.0 0.13 20

Ethylbenzene ug/L 100 80-120103 0.754103 1.0 0.022 20

Toluene ug/L 100 80-120102 0.812102 1.0 0.15 20

Xylenes (total) ug/L 300 80-120103 0.338309 3.0 0.41 20

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10225.5

Matrix Spike (B3K0703-MS1) Prepared & Analyzed: 11/07/13 Source: 1305506-01
Benzene ug/L 100 80-12099.199.4 <1.01.0 0.13

Ethylbenzene ug/L 100 80-120103104 <1.01.0 0.022

Toluene ug/L 100 80-12099.399.5 <1.01.0 0.15

Xylenes (total) ug/L 300 80-120101305 <3.03.0 0.41

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 10325.9

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

Project:
Project Number:
Project Manager:

49161092
49161092 003 031
Ms. Andrea NordMinneapolis, MN  55435 11/07/13Date Reported:

Barr Engineering Co.
Work Order #:  13055074700 W 77th St

Notes and Definitions 
S-06 The recovery of this surrogate is outside control limits due to sample dilution required from high analyte concentration and/or matrix 

interferences.
PH2 Insufficient preservative to reduce the sample pH to less than 2.
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.

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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