
 

Technical Memorandum 
To: Alex Smith, Enbridge Energy 
From: Ryan Erickson 
Subject: Superior Terminal Tank 1 Ring Road Project 
Date: April 3, 2015 
Project: 49161253.19 

This memorandum summarizes the field screening, analytical sampling, and waste management 
assistance provided by Barr Engineering (Barr) at the request of Enbridge Energy (Enbridge) during Tank 1 
ring road replacement activities at the Enbridge Superior Terminal in Superior, Wisconsin (Figure 1) in 
2014.  

Background 
In November and December of 2014, Enbridge replaced the ring road located around the perimeter of 
Tank 1 at the Superior Terminal (Figure 2). The road was replaced to improve access to the tank for future 
maintenance work. Project tasks included removal of the old gravel roadbed, additional excavation to 
accommodate the new ring-road fill material, placing a geotextile fabric along the bottom of the 
excavation, and backfilling the excavation with Class-5 gravel. Soil with historical crude oil contamination 
was encountered during the excavation of the old ring road. Enbridge Environment personnel were 
notified when crude oil contaminated soil was encountered.  

Enbridge requested that Barr complete the following actions during the project: 

• field screen soil excavated from the old ring road for the presence of hydrocarbon contamination 
• assess and document areas where crude oil contaminated soil was identified and segregate the 

excavated contaminated soil from soil without contamination  
• assist with the coordination of off-site soil management of contaminated soil  
• review historical release information for this location  
• prepare a memorandum summarizing the extent of identified impacts and the response actions 

that were taken. 

 
Field Activities 
Barr was onsite as needed during the Tank 1 ring road excavation activity to field screen soil, collect 
analytical samples, and assist with the contaminated soil management.  

Soil samples were collected as the old ring road was being excavated and the samples were field screened 
by Barr for the presence of organic vapors using an 11.7 eV photoionization detector (PID). Samples were 
also physically inspected for the presence of other potential indicators of crude oil impacts such as odor, 
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discoloration and sheen. PID readings and physical observations were documented on screening logs 
(Attachment A). 

Soil was classified as contaminated if PID headspace readings were greater than 10 parts per million 
(ppm), or if other physical observations of hydrocarbon impacts were observed, as outlined in the pending 
WDNR Enbridge Superior Terminal Site Investigation and Response Action Plan (SI/RAP) (2014). Soil with no 
identified contamination was transported to and managed at an off-site gravel pit. Contaminated soil was 
segregated and managed in the Superior Terminal soil management area (SMA) (Figure 2) until off-site 
disposal was coordinated.  

If contaminated soil remained in place following excavation activities, the excavation extents were field 
screened and representative soil samples were collected and submitted to a laboratory for analyses of 
petroleum volatile organic compounds (PVOC) and naphthalene to document contaminant 
concentrations to document existing site conditions.  

Barr collected two analytical samples (TK-1-2014-B-1 and TK-1-2014-B-2) from the excavation base 
following the completion of excavation activities to document residual contaminant concentrations. The 
samples were submitted to Legend Technical Services in St. Paul, Minnesota. Analyte detections were 
compared to WDNR industrial direct contact residual concentration limits (RCL’s), WDNR groundwater 
RCL’s and Cumulative Hazard Index criteria. Contaminated soil removal was performed to the extent 
practical, but the presence of above ground and below ground pipeline infrastructure limited additional 
remedial excavation in this location. 

Enbridge indicated that the crude oil contamination encountered in the excavation was likely historical 
based on the location and characteristics of the contaminated soil. Barr reviewed the WDNR Bureau of 
Remediation and Redevelopment Tracking System (BRRTS) database for nearby release sites. Barr’s 
findings are included in the Results section of this memo and historical WDNR release documents are 
included in Attachment A. 

Results 
Barr was onsite seven times between November 10 and December 15, 2014 to provide environmental 
assistance during Tank 1 ring road excavation activities. The ring road replacement excavation was 
approximately 2 feet deep and extended approximately 30 feet out from the tank (Figure 2). Excavated 
material consisted of the old road bed gravel fill and clay. Barr field screened the gravel and soil excavated 
from the old ring road (Attachment B). Approximately 8,500 cubic yards of soil were excavated from the 
ring road without identified crude oil contamination.  

On November 20, 2014, crude oil contaminated soil was identified near a Tank 1 valve on the southeast 
side of the tank. The contaminated soil was located within 5 feet of the tank wall and consisted of sand 
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and gravel fill and clay. The soil had a petroleum odor, dark staining and elevated headspace readings 
that exceeded 320 ppm. Enbridge excavated as much contaminated soil as possible; however, the 
presence of the tank infrastructure limited additional remedial excavation activities. Analytical samples TK-
1-2014-B-1 and TK-1-2014-B-2 were collected from the contaminated soil left in place at the base of the 
tank. Analyte concentrations in both samples (Table 1) were below the WDNR industrial direct contact 
RCL’s and passed the Cumulative Hazard Index criteria. Analyte concentrations in TK-1-2014-B-1 were 
below the WDNR groundwater RCL’s. Analyte concentrations in TK-1-2014-B-2 exceeded the WDNR 
groundwater RCL’s for the 1,2,4- and 1,3,5-trimethyl benzenes and benzene. 

 

The excavation was lined with a geotechnical fabric and backfilled with 2 feet of gravel fill at the 
completion of the ring road excavation activities. 

Barr reviewed the WDNR BRRTS database for nearby release sites. Barr’s findings did not identify any 
BRRTS sites in a close proximity to contaminated soil that was encountered.  

Discussion 
Residual crude oil contaminated soil remains at the base of Tank 1 southeast side. PVOC and naphthalene 
concentrations in samples collected from this soil were below WDNR Industrial Direct Contact RCL’s and 
passed the Cumulative Hazard Index criteria. Analyte concentrations in TK-1-2014-B-2 exceeded WDNR 
Groundwater RCL’s; however, a facility-wide groundwater monitoring program is conducted at the 
Superior Terminal as part of the hydrogeologic performance standard established in the WDNR SI/RAP 
(2014), therefore, project specific monitoring is not required for this site. The excavation extents were 
covered with a geotechnical fabric and backfilled with 2 feet of gravel fill. No potential vapor receptors 
were identified as defined in the WDNR SI/RAP (2014).   

Waste Disposal Coordination and Documentation  

TABLE 1: Analytical Soil Sample Results (all analyte concentrations in mg/kg) 

Sample ID 
Sample 
Date 

Sample 
Depth 
(feet) 

1,2,4-
Trimethyl 
benzene 

1,3,5-
Trimethyl 
benzene Benzene 

Ethyl 
benzene Toluene 

Xylenes 
(total) Naphthalene 

Groundwater 
RCLs   1.3793 1.3793 0.0051 0.785 0.5536 1.97 0.3294 
Industrial DC 
RCLs  

 
 219 182 7.41 37 818 258 26 

TK-1-2014-
B-1 11/20/14 3 0.39 0.31 <0.0030 0.022 0.011 0.092 <0.023 

TK-1-2014-
B-2 11/20/14 3 2.6 1.6 0.025 0.091 0.074 0.55 <0.024 

BOLD = Analyte detections exceeding WDNR Groundwater RCLs. 
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Barr collected one analytical waste characterization soil sample (Tank1Road-Stockpile-1) from the crude oil 
impacted stockpile for laboratory analysis at Legend Technical Services. The sample was analyzed for 
diesel range organics (DRO) and benzene, toluene, ethyl benzene, and xylenes (BTEX). A waste profile 
application was submitted to the Shamrock Landfill located in Cloquet, Minnesota and the soil was 
accepted under waste profile #CL14-0063. A total of 27.37 tons of crude oil contaminated soil was hauled 
to the landfill in February of 2015. The waste profile documents, the waste characterization laboratory 
report, and the landfill summary report are included in Attachment C.  

Conclusions 
Crude oil contaminated soil excavated from the Tank 1 ring road project was managed of at an approved 
landfill. Contaminated soil that could not be excavated due to the presence of tank infrastructure had 
analyte concentrations that did not exceed WDNR Industrial Direct Contact RCLs and passed the WDNR 
Cumulative Hazard Index criteria. The presence of clean fill, above ground infrastructure and employee-
awareness will prevent direct contact exposure. Analyte concentrations did exceed WDNR Groundwater 
RCL’s; however, groundwater monitoring at the Superior Terminal will be conducted on a facility-wide 
basis as part of the hydrogeologic performance standard established in the WDNR SI/RAP and project 
specific monitoring is not required for this site.  

It is recommended that a no further response action be requested of the WDNR for this site and that the 
release site be added to the WDNR GIS Registry Enbridge Superior Terminal Super ERP Site. 

 
Attachments: 
Site Photos   1 through 2 

Figure 1   Site Location 

Figure 2   Site Layout Map 

Attachment A Site Investigation Field Sampling and Screening Logs 

Attachment B Legend Technical Laboratory Report 

Attachment C Waste Management Documentation   
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SITE PHOTOS 
 

 

Photo 1: Ring road excavation near the valves on the southeast side of Tank 1. Photo taken 
facing north on November 20, 2014. 
Photo 2: Discolored crude oil contaminated soil encountered at the base of the southeast side 
of Tank 1. Photo taken on November 20, 2014. 
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Attachment A 
 

 
Site Investigation Field Sampling and Screening Log 
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Legend Technical Laboratory Report 
 
  



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

RE: 49161253

Minneapolis, MN 55435

December 11, 2014

Work Order Number: 1405361

Bach Pham
Client Manager II

Barr Engineering Co.

bpham@legend-group.com

Enclosed are the results of analyses for samples received by the laboratory on 11/25/14. 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:

49161253
49161253.19 100 001
Ms. Andrea NordMinneapolis, MN  55435 12/11/14Date Reported:

Barr Engineering Co.
Work Order #:  14053614700 W 77th St

Sample ID Laboratory ID Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date ReceivedMatrix

TK-1-2014-B1_3-3 1405361-01 Soil 11/20/14 14:30 11/25/14  09:45

TK-1-2014-B2_3-3 1405361-02 Soil 11/20/14 14:40 11/25/14  09:45

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; 1,3,5-trimethylbenzene; 1,2,4-trimethylbenzene; 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:

49161253
49161253.19 100 001
Ms. Andrea NordMinneapolis, MN  55435 12/11/14Date Reported:

Barr Engineering Co.
Work Order #:  14053614700 W 77th St

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

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK-1-2014-B1_3-3 (1405361-01) Soil   Sampled: 11/20/14 14:30    Received: 11/25/14  9:45

B4L0411 12/04/14 12/04/14 mg/kg dry1,2,4-Trimethylbenzene 0.026 WI(95) GRO0.39 0.0028 1

" " "mg/kg dry1,3,5-Trimethylbenzene 0.026 "0.31 0.0064 1

"" "mg/kg dry "Benzene 0.026<0.0030 0.0030 1

" " "mg/kg dryEthylbenzene 0.026 B-01, J"0.022 0.0066 1

"" "mg/kg dry "Naphthalene 0.52 T-1<0.023 0.023 1

" " "mg/kg dryToluene 0.026 J"0.011 0.0042 1

" " "mg/kg dryXylenes (total) 0.078 "0.092 0.015 1

" " " "99.4 80-150  %Surrogate: 4-Fluorochlorobenzene

TK-1-2014-B2_3-3 (1405361-02) Soil   Sampled: 11/20/14 14:40    Received: 11/25/14  9:45

B4L0411 12/04/14 12/04/14 mg/kg dry1,2,4-Trimethylbenzene 0.028 WI(95) GRO2.6 0.0030 1

" " "mg/kg dry1,3,5-Trimethylbenzene 0.028 "1.6 0.0068 1

" " "mg/kg dryBenzene 0.028 J"0.025 0.0032 1

" " "mg/kg dryEthylbenzene 0.028 B-01"0.091 0.0071 1

"" "mg/kg dry "Naphthalene 0.55 T-1<0.024 0.024 1

" " "mg/kg dryToluene 0.028 "0.074 0.0045 1

" " "mg/kg dryXylenes (total) 0.083 "0.55 0.016 1

" " " "115 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:

49161253
49161253.19 100 001
Ms. Andrea NordMinneapolis, MN  55435 12/11/14Date Reported:

Barr Engineering Co.
Work Order #:  14053614700 W 77th St

PERCENT SOLIDS
Legend Technical Services, Inc.

Result Analyte RL Units Dilution Batch Prepared Analyzed Method Notes MDL

TK-1-2014-B1_3-3 (1405361-01) Soil   Sampled: 11/20/14 14:30    Received: 11/25/14  9:45

B4L0208 12/02/14 12/02/14 %% Solids % calculation89 1

TK-1-2014-B2_3-3 (1405361-02) Soil   Sampled: 11/20/14 14:40    Received: 11/25/14  9:45

B4L0208 12/02/14 12/02/14 %% Solids % calculation86 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:

49161253
49161253.19 100 001
Ms. Andrea NordMinneapolis, MN  55435 12/11/14Date Reported:

Barr Engineering Co.
Work Order #:  14053614700 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 B4L0411 - EPA 5035 Soil (Purge and Trap)
Blank (B4L0411-BLK1) Prepared & Analyzed: 12/04/14 
1,2,4-Trimethylbenzene mg/kg wet B-02, J0.00713 0.025 0.0027

1,3,5-Trimethylbenzene mg/kg wet B-02, J0.00624 0.025 0.0062

Benzene mg/kg wet< 0.0029 0.025 0.0029

Ethylbenzene mg/kg wet B-02, J0.0151 0.025 0.0064

Naphthalene mg/kg wet B-02, J0.0448 0.50 0.022

Toluene mg/kg wet< 0.0041 0.025 0.0041

Xylenes (total) mg/kg wet< 0.014 0.075 0.014

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

LCS (B4L0411-BS1) Prepared & Analyzed: 12/04/14 
1,2,4-Trimethylbenzene ug/L 100 80-12092.292.2

1,3,5-Trimethylbenzene ug/L 100 80-12096.496.4

Benzene ug/L 100 80-12098.998.9

Ethylbenzene ug/L 100 80-12099.399.3

Naphthalene ug/L 100 80-12090.990.9

Toluene ug/L 100 80-12099.299.2

Xylenes (total) ug/L 300 80-12097.5293

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

LCS Dup (B4L0411-BSD1) Prepared: 12/04/14  Analyzed: 12/05/14 
1,2,4-Trimethylbenzene ug/L 100 80-12095.1 3.1195.1 20

1,3,5-Trimethylbenzene ug/L 100 80-12098.0 1.6098.0 20

Benzene ug/L 100 80-12096.7 2.2396.7 20

Ethylbenzene ug/L 100 80-12098.5 0.78298.5 20

Naphthalene ug/L 100 80-120103 12.7103 20

Toluene ug/L 100 80-12096.8 2.4496.8 20

Xylenes (total) ug/L 300 80-12098.2 0.741295 20

ug/L 25.0 80-150Surrogate: 4-Fluorochlorobenzene 97.824.5

Matrix Spike (B4L0411-MS1) Prepared: 12/04/14  Analyzed: 12/05/14 Source: 1405394-02
1,2,4-Trimethylbenzene ug/L 100 80-120103106 3.84

1,3,5-Trimethylbenzene ug/L 100 80-120108111 2.57

Benzene ug/L 100 80-12097.697.6 0.00651

Ethylbenzene ug/L 100 80-12099.6102 2.79

Naphthalene ug/L 100 80-120105114 9.29

Toluene ug/L 100 80-12096.597.0 0.526

Xylenes (total) ug/L 300 80-12099.4302 3.66

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

Project:
Project Number:
Project Manager:

49161253
49161253.19 100 001
Ms. Andrea NordMinneapolis, MN  55435 12/11/14Date Reported:

Barr Engineering Co.
Work Order #:  14053614700 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 B4L0208 - General Preparation
Duplicate (B4L0208-DUP1) Prepared & Analyzed: 12/02/14 Source: 1405318-10
% Solids % 0.0079.0 79.0 20

Duplicate (B4L0208-DUP2) Prepared & Analyzed: 12/02/14 Source: 1405361-02
% Solids % 2.3088.0 86.0 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:

49161253
49161253.19 100 001
Ms. Andrea NordMinneapolis, MN  55435 12/11/14Date Reported:

Barr Engineering Co.
Work Order #:  14053614700 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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Attachment C 
 

Waste Management Documentation 

































DATE RANGE:

Tons Each Load By WSID

01/01/2015 to 03/23/2015
Monday, March 23, 2015PRINTED ON (DATE):

REPORT NAME:

DESCRIPTION: Tonnage for EACH LOAD, grouped by customer

CLOQUET

ENB28
Enbridge Pipelines Limited

150205 Line 5 Valve

Superior WI

WASTE NAMEARRIVED CELL SPOT. LIFTLOAD # MANIFEST WASTE STREAM TONS

2/27/2015 CL15-0006 150205 Line 5 Valve Soil 2A S36 1178 9.5829042 (A) 50947

2/27/2015 CL15-0006 150205 Line 5 Valve Soil 2A S36 1178 9.7929043 (A) 50948

2/27/2015 CL15-0006 150205 Line 5 Valve Soil 2A S36 1178 8.0029048 (A) 50946

Total Tons: 27.373Total # of Loads:

Grand Total (Tons): 27.37
Grand Total (Loads): 3

Page 1 of 1
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