
 

 

Technical Memorandum 
To: Alex Smith, Enbridge Energy 
From: Ryan Erickson and Noelle Scelina 
Subject: Superior Terminal Historical Contamination: Historical Nemadji Release Corridor 
Date: June 15, 2016 
SERTS ID: 20150319NO16-1 
WDNR Historical BRRTS #:  02-16-513788 
Barr Project #: 49161253.28 

This memorandum summarizes the environmental assistance provided by Barr Engineering (Barr) at the 
request of Enbridge Energy (Enbridge) in response to the discovery of historical crude oil contamination in 
excavations along the 2003 Nemadji Release crude oil release corridor/roadway at the Enbridge Superior 
Terminal (Terminal) in Superior, Wisconsin (Figure 1) in 2015 and 2016. 

Background 
On January 24, 2003, approximately 4,500 barrels of crude oil were released from a Terminal pipeline valve 
south of Tank 13 (Nemadji Release - BRRTS # 02-16-513788; Figure 2). Crude oil from the release covered 
a section of the adjacent roadway and accumulated in the stormwater ditches on each side of the road, as 
shown in the historical release figure (Attachment A).  Remedial actions were taken to clean-up the 
release; however, some residual contamination was not removed due to the presence of pipeline 
infrastructure. The site was closed by the Wisconsin Department of Natural Resources (WDNR) on April 8, 
2008 and the site closure letter is included in Attachment A. 

In 2015 and 2016, Enbridge conducted significant pipeline infrastructure maintenance and improvement 
activities in the area that was contaminated during the Nemadji Release. Soil with crude oil contamination, 
believed to be associated with the historical release, was encountered in multiple locations near the 
stormwater ditch that had been filled with crude oil on the south side of the Terminal roadway. The 
WDNR was notified about the historical contamination and the scope and schedule of the ongoing 
construction work and the WDNR agreed that Enbridge could submit a single memo identifying the 
residual impacts that were encountered during the work along the historically contaminated corridor. This 
memo is that document. 

Response Activities 
Enbridge contractor’s excavated soil along the Nemadji Release corridor using hydrovacuum (hydrovac) 
trucks and excavators. Historical contamination was typically initially identified by the project contractors 
in the hydrovac potholes that were used to identify the exact location of buried infrastructure prior to full 
excavation. Additional contaminated soil was identified during the excavation of the infrastructure. 
Hydrocarbon contamination was typically identified by the excavation contractors when a rainbow sheen 
or free-product were observed or if a petroleum odor was present. Enbridge Environment was notified 
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whenever historical contamination was identified. All soil and water with evidence of hydrocarbon 
contamination removed from the project excavations was managed by the contractors at the Terminal soil 
management area (SMA) until off-site disposal could be coordinated. Free-product was remediated with 
oil absorbent booms or pads when possible. Residual soil contamination that was inaccessible due to the 
presence of buried infrastructure was left in place. Excavated soil with no evidence of hydrocarbon 
contamination was either used as backfill or was managed at the SMA in the clean soil handling area. All 
clean soil stockpiles in the SMA are field screened and sampled prior to off-site management to confirm 
that contamination is not present. 

Enbridge Environment requested that Barr assist with the following activities: 

• assess and document environmental site conditions during the response actions and after the 
completion of excavation activities;  

• assist with coordination of the off-site management of contaminated soil and water; 
• assess potential site receptors; 
• review historical release documents for this location to identify potential contaminant sources, 

and; 
• prepare a memorandum summarizing response actions and site environmental conditions upon 

the completion of remedial activities. 
 

Field Activities  
Barr responded to the Terminal multiple times between March 25, 2015 and March 9, 2016 to document 
the environmental conditions that were present in the project excavations along the Nemadji Release 
corridor. The areas with identified historical crude oil contamination have been grouped into the following 
locations (Figure 2):  

• Field Booster 18 Area 
• Field Booster 17 Area 
• Field Booster 16 Area 
• Tank 16 Berm 

At each location, Barr assessed the environmental conditions in the excavations through field 
observations, field screening, and/or analytical sampling. Some excavations could not be safely accessed 
for sampling. As outlined in the conditionally approved WDNR Enbridge Superior Terminal Site 
Investigation and Response Action Plan (SI/RAP) (2014), soil was field screened using an 11.7 eV 
photoionization detector (PID).  The environmental professional’s field observations (sheen, odor, 
discoloration) and the PID results are documented on a field log included in Attachment B. Soil was 
considered contaminated if headspace readings were greater than 10 parts per million (ppm), or if other 
evidence of hydrocarbon contamination was observed. If contaminated soil remained in place following 
excavation activities, analytical soil samples were collected and submitted to a laboratory for analysis of 
petroleum volatile organic compounds (PVOC) and naphthalene to document the contaminant 
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concentrations. Although not required by the approach outlined in the SI/RAP, two samples were also 
analyzed for semi-volatile organic compounds (SVOC’s). Soil sample analyte concentrations were 
compared to WDNR industrial direct contact residual contaminant levels (RCLs), WDNR groundwater RCLs 
and Cumulative Hazard Index criteria. All excavations were backfilled with clean soil upon completion of 
project work. 

The contaminated soil and water removed from the excavations was characterized for offsite disposal.  For 
this purpose, two soil stockpile samples and two water samples were collected and submitted to ALS 
Environmental, as described below in the Waste Disposal Coordination and Documentation section of this 
memo.  

Results  
The results of Barr’s environmental field assessment activities in each of the identified contaminated areas 
are described below: 

Field Booster 18 Area 
On March 25, 2015, Enbridge contractor’s encountered trace amounts of product and hydrocarbon sheen 
on water within a hydrovac excavation around valves northeast of Field Booster 18. Barr returned to the 
site on March 30, 2015 to document the environmental conditions of the completed excavation (Photo 1; 
Figure 2). The excavation was approximately 15 feet long by 10 feet wide and 7 feet deep (Attachment A). 
The sidewalls consisted of clay soil with sandy fill around pipeline infrastructure. Groundwater was present 
in the excavation at approximately 5 feet below ground surface (bgs) (Photo 2). 

Barr collected 7 sidewall soil field screening samples from around the excavation perimeter from depths 
of 3 to 5 feet bgs (Attachment B – 3/30/2015). No evidence of hydrocarbon contamination was identified 
in the field screening samples or observed in the sidewalls; however, a hydrocarbon sheen and a trace 
amount of product were observed on the excavation water surface (Photo 2).  

No analytical soil samples were collected based on the field screening results (<10 ppm).  

Field Booster 17 Area 
Hydrocarbon contamination was discovered in or near three project excavations (Field Booster 17 (FB17) 
Sites 1 through 3) located between the northwest Tank 17 containment berm and the southeast side of 
the low road (Figure 2a). The conditions encountered in those excavations are described below.  

FB17-Site 1 
On August 17, 2015, Enbridge contractors discovered crude oil in five hydrovac potholes along the 
southeast side of the low road (Photos 3 and 4; Figure 2a; Attachment B – 8/17/2015). Barr was onsite on 
August 17, 18, 21, and 24, 2015 to document field activities and environmental conditions. On August 24, 
2015, Barr documented the conditions in the final excavation. The excavation was approximately 90 feet 
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long by 35 feet wide by 6 to 8 feet deep as shown in Photo 6 and Figure 2. Soil in the sidewalls and 
bottom consisted primarily of clay. 

Barr field screened 20 soil samples from the excavation sidewalls and bottom (Attachment B – 8/24/2015). 
Residual contamination in the excavation was identified on the west side of the buried pipelines (B-1, B-3, 
B-5, S-4, S-6) and on the east side of the pipelines (S-14). Residual contamination was identified primarily 
below 5 feet bgs with the exception of screening sample S-14 at 1.5 feet bgs. Contaminated soil 
headspace readings were between 18.3 and 589 ppm. A small amount of crude oil could be seen seeping 
out of the sidewall in the northern and western excavation corners (Photo 6). Field screening samples 
collected from the other excavation extents resulted in headspace readings below 10 ppm and no 
evidence of hydrocarbon contamination.  

Barr collected five analytical soil samples from the excavation sidewalls and base (Figure 2a; Attachment B 
– 8/24/2015). Samples TK 14/16-S-3, TK 14/16-B-1, and TK 14/16-B-2 were collected from soil with 
residual contamination. Samples TK 14/16-S-1 and TK 14/16-S-2 were collected from the direct contact 
zone above identified contamination. The samples were submitted to ALS Environmental in Holland, 
Michigan. All detected analyte concentrations were below WDNR Industrial Direct Contact RCLs and 
passed the Cumulative Hazard Index criteria (Table 1; Attachment C). The analyte concentrations were 
below WDNR Groundwater RCLs with the exception of benzene exceedances in samples TK 14/16-B-1 
(0.21 mg/kg) and TK14/16 B-2 (0.086 mg/kg). 

FB17 Site 2 
On November 6, 2015, Enbridge contractors discovered crude oil in hydrovac potholes between the 
southeast side of the low road and the planned project excavation (Photo 7; Figure 2a; Attachment B – 
11/6/2015). Barr confirmed that hydrocarbon contamination was present that day. Enbridge subsequently 
completed a project excavation to the southeast of the contaminated potholes. Due to the proximity of 
the excavation to the potholes, Enbridge requested that Barr return to the site on December 16, 2015 to 
document environmental conditions within the final excavation. The excavation was approximately 40 feet 
long by 40 feet wide by 8 feet deep as shown in Photo 8. Soil in the excavation sidewalls and bottom 
consisted primarily of clay. 

Barr field screened 10 soil samples from the excavation sidewalls and bottom (Attachment B – 
12/16/2015). All headspace detections were 0.0 ppm and no other evidence of hydrocarbon 
contamination was observed.  

No analytical soil samples were collected based on the excavation field screening results (<10 ppm).  

FB17 Site 3 
On December 16, 2015, Enbridge contractors discovered hydrocarbon contaminated soil with a sheen and 
petroleum odor in an excavation between the southeast side of the low road and Field Booster 17 (Figure 
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2a). Barr confirmed hydrocarbon contamination was present that day but did not field screen soil due to 
ongoing excavation activities. Barr returned to the site on December 17, 2015 to document environmental 
conditions within the final excavation (Photos 9 and 10; Attachment B – 12/17/2015). The excavation was 
approximately 35 feet long by 30 feet wide by 8 feet deep as shown in Photo 8. Soil in the excavation 
sidewalls and bottom consisted primarily of clay with some sand fill around pipeline infrastructure. 

Barr field screened 4 soil samples from the southwest and northeast sidewalls in locations where the 
samples could be safely collected. Headspace detections greater than 10 ppm and a hydrocarbon odor 
were detected in samples S-1 (84 ppm) and S-3 (69 ppm). Hydrocarbon contamination was not identified 
in the other two screening samples.  

Barr collected two analytical soil samples from the excavation northeast sidewall. Sample FB17-S-1 was 
collected from the location of the field screening point with the highest headspace detection (S-1 at 6 feet 
bgs) to document the concentration of the residual hydrocarbon contamination. Sample FB17-S-2 was 
collected from the sidewall above FB17-S-1 at 3 feet bgs to document the soil condition in the direct 
contact zone. The samples were submitted to ALS Environmental in Holland, Michigan and analyzed for 
PVOC’s, naphthalene, and semi-volatile organic compounds (SVOC’s). All detected PVOC analyte 
concentrations were below WDNR industrial direct contact RCL’s and groundwater RCL’s. The SVOC 
analyte concentrations were below WDNR industrial direct contact concentrations, with the exception of 
the FB17-S-2 Benz[a]anthracene concentration (3 mg/Kg); however, the sample depth (6 feet bgs) was 
below the direct contact zone. WDNR groundwater RCLs exceedances were detected in both FB17-S-1 
(Chrysene = 0.25 mg/kg) and FB17-S-2 (Benzo(a)pyrene = 1.8 mg/kg; Benzon(b)fluoranthene = 0.83 
mg/kg; Chrysene = 2.7 mg/kg; and Naphthalene = 3.3 mg/kg). Cumulative Hazard Index criteria were met 
for FB17-S-1 and were exceeded in FB17-S-2 due to the industrial direct contact RCL exceedance. The 
PVOC and naphthalene data are summarized in Table 1 and the laboratory reports are provided in 
Attachment C. 

Field Booster 16 Area 
On March 9, 2016, Enbridge contractors discovered hydrocarbon contaminated water with a sheen and 
free-product hydrovac potholes located between the southeast side of the low road and Field Booster 16 
(Photos 11 and 12; Figure 2b; Attachment B – 3/9/2016). Barr confirmed that hydrocarbon contamination 
was present that day but did not field screen soil. Barr returned to the site on April 8, 2016 to document 
environmental conditions within the final excavation (Photos 13 and 14; Attachment B – 4/8/2016). The 
excavation was approximately 35 feet long by 15 feet wide by 10 feet deep. Access to the excavation 
sidewalls and bottom was limited by sheet piling along the northwest and southeast sidewalls and gravel 
in the bottom of the excavation. Based on the soil that was exposed and site knowledge, the soil in the 
excavation extents consisted primarily of clay with some sand fill around pipeline infrastructure. 

Small areas of crude oil contaminated soil were identified in the northeast and southwest sidewalls below 
the direct contact zone (Photo 14). The residual contamination identified in the sidewalls had the same 
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physical characteristics as residual contamination identified in a Field Booster 16 maintenance excavation 
where Nemadji Release residual contamination was encountered on March 19, 2015 (SERTS ID: 
20150319NO16-1). The WDNR was notified about the March 19, 2015 residual contamination, a summary 
memo was submitted to them on April 4, 2015, and the memo was added to the Nemadji Release BRRTS 
file as an addendum.  

Based on the small amount of observed residual contamination, the limited access to the excavation 
extents, and the proximity to the recently documented historical contamination, samples were not 
collected from this location.  

Tank 16 Berm 
On February 23, 2016, hydrovac operators reported encountering soil with hydrocarbon contamination 
(sheen, odor) at a depth of greater than 5 feet in an infrastructure foundation pothole on the northern 
corner of the Tank 16 containment berm (Figure 2b). Barr documented the location of the pothole but 
was unable to field screen or sample in-situ contaminated soil from this location due to the physical 
constraints of the pothole. A concrete infrastructure support foundation was constructed within the 
pothole (Photos 15 and 16). 

Receptor Review 
Potential direct contact exposure is minimal based on the clean soil used to backfill the excavations and 
potholes, the training and PPE required for onsite personnel, and the depth (6 feet bgs) of the one 
industrial direct contact exceedance in the FB17-Site 3 excavation. The condition of water within the 
Terminal stormwater ditches is observed by Enbridge personnel on a near-daily basis and evidence of 
hydrocarbon contamination is immediately reported to Enbridge Environment and addressed in the field. 

A facility-wide groundwater monitoring program is conducted at the Superior Terminal as part of the 
hydrogeologic performance standard established in the approved SI/RAP (2014), therefore, project-
specific groundwater monitoring is not required for this site. Terminal groundwater monitoring wells 
located downgradient of the Nemadji corridor include MW-6, MW-14, MW-20a and MW-20b (Figure 2). 
No hydrocarbon analytes were detected in those wells in the November 2015 and May 2016 sampling 
events. 

No potential vapor receptors were identified along the corridor as defined in the SI/RAP (2014).  

Waste Disposal Coordination and Documentation 
As described above, all soil with identified contamination that was removed from these excavations was 
placed in the SMA area pending characterization and disposal approval and coordination. Barr collected 
five representative analytical waste characterization soil samples (Tank 14/16-Stockpile-1, Tank 14/16-
Stockpile-2, Tank 14/16-Stockpile-3, Tank 14/16-Stockpile-4, Tank 14/16-Stockpile-5) from the 
contaminated stockpiles for laboratory analysis during different phases of the construction work. The 
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samples were sent to ALS Environmental and Legend Technical Services laboratories and were analyzed 
for diesel range organics (DRO) and benzene, toluene, ethylbenzene, and xylenes (BTEX). A waste profile 
application was submitted to Shamrock Landfill in Cloquet, Minnesota, the application was approved. 
Approximately 812.08 tons of crude oil impacted soil was managed at the facility under waste profile 
#CL15-0036. In 2016, a new project profile was set-up using the existing analytical data at the VONCO V 
landfill in Duluth, Minnesota (profile #16-017-I). Enbridge managed 170.20 tons of project soil at that 
landfill. The total amount of contaminated soil sent to the landfill from excavations along the Nemadji 
Release corridor was 982.28 tons. 

Dewatering was only required for the FB17-Site 1 excavation area. Water removed from this excavation 
was assumed to be contaminated and was temporarily containerized until off-site disposal could be 
coordinated. Barr collected two analytical waste characterization water samples (Tank 14/16-Water-1 Bin 
10 and Tank 14/16- Water-1 Bin 11) from the hydrocarbon contaminated water removed from the FB17-
Site 1 excavation. The samples were sent to ALS Environmental for laboratory analysis of DRO and BTEX.  
A waste water disposal request was submitted to Western Lake Superior Sanitary District (WLSSD) in 
Duluth, Minnesota and approval was received on August 27, 2015. Approximately 21,400 gallons of crude 
oil impacted water were transported to WLSSD in September 2015.  

Waste profile documents, waste characterization laboratory reports, and disposal summaries are included 
in Attachment D. 

Discussion 
Below is a summary of the Release Information, Site Specific Findings, and a Receptor Review associated 
with the residual crude oil contamination encountered in Enbridge project excavations along the Terminal 
road where the 2003 Nemadji Release occurred: 

Release Information 
• The 4 project areas with observed residual contamination are located within, or very near to, the 

identified extents of the historical Nemadji Release (Figure 2; Attachment A – Figure). Buried 
pipeline infrastructure is located throughout the historical release area. Residual soil 
contamination was present in this area when the WDNR closed the site in 2008. 

• No new/active crude oil releases were identified within the excavations. 

Site Specific Findings 
• Field Booster 18 Area: The excavation was located near the southern end of the historical Nemadji 

Release area. Trace amounts of product and a hydrocarbon sheen were observed on water within 
the excavation but hydrocarbon contaminated soil was not identified in the field screening 
samples. 
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• Field Booster 17 Area - Site 1: The excavation was located within the historical Nemadji Release 
area. Free-product was identified in pre-excavation hydrovac potholes and trace amounts product 
and contaminated soil were identified in soil near the bottom of the buried pipelines. 
Five laboratory samples were collected and the detected analyte concentrations were below 
WDNR industrial direct contact RCL’s and passed the passed the Cumulative Hazard Index criteria. 
Benzene concentrations in two of the samples exceeded WDNR Groundwater RCLs. 
 

• Field Booster 17 Area – Site 2: The excavation was located within the historical Nemadji Release 
area. Free-product was identified in pre-excavation hydrovac potholes immediately to the 
northwest of the excavation. No contamination was documented in the final excavation extents. 
 

• Field Booster 17 Area – Site 3: The excavation was located within the historical Nemadji Release 
area. Hydrocarbon contaminated soil with headspace detections greater than 10 ppm was 
identified in the sidewalls near buried pipeline infrastructure. Two laboratory soil samples were 
collected and the detected PVOC and naphthalene concentrations were below WDNR industrial 
direct contact RCL’s, Groundwater RCL’s, and passed the passed the Cumulative Hazard Index 
criteria. Two SVOC analyses were also run on these samples and the sample collected from 6 feet 
bgs had a Benz[a]anthracene detection (3 mg/kg) that exceeded the industrial direct contact RCL 
(2.1 mg/kg). 
 

• Field Booster 16 Area: The excavation was located within the historical release area. Trace amounts 
of free-product were observed in potholes and in sidewall soil near buried infrastructure. The 
potholes and excavation were located immediately adjacent to a 2015 historical contamination 
site that was reported to the WDNR and the contamination was attributed to the Nemadji 
Release. 
 

• Tank 16 Berm: The pothole was located within the historical release area. Soil with a hydrocarbon 
odor and sheen were identified at depth in a pothole excavation. Soil from the pothole was not 
accessible for sampling. A concrete foundation was installed within the pothole. 

Receptor Review 
• Potential direct contact exposure is minimal based the depth of the industrial RCL exceedance (6 

feet bgs), the restored site conditions, and personnel training and safety equipment.  
 

• Environmental conditions at the Terminal, including the condition of water within the stormwater 
ditches along the roadways, are regularly monitored by Terminal personnel and if evidence of 
hydrocarbon contamination is identified it is reported to Enbridge Environment. 
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• A facility-wide groundwater monitoring program is conducted at the Superior Terminal as part of 
the hydrogeologic performance standard established in the approved SI/RAP (2014), therefore, 
project-specific monitoring is not required for this site. 
 

• No potential vapor receptors were identified along the corridor as defined in the WDNR SI/RAP 
(2014).  
 

• Soil and water with identified contamination that was removed from the project excavations was 
characterized and managed at off-site disposal facilities. 

Conclusion 
Because the observed hydrocarbon contamination was identified near buried infrastructure located along 
the historical Nemadji Release corridor, residual contamination remained in-situ at the time of BRRTS site 
closure, and no new release sources were identified during the recent project activity, it is reasonable to 
attribute the observed contamination to the Nemadji Release (WDNR BRRTS # 02-16-513788). The WDNR 
has also previously attributed identified historical contamination in these locations (SERTS ID: 
20150319NO16-1) to the Nemadji Release. 

Prior to construction activities, no evidence of hydrocarbon contamination was identified at the ground 
surface. During construction activities, the residual contamination was typically identified in soil near 
buried infrastructure. Because of its proximity to the buried infrastructure, additional remedial excavation 
beyond the project extents was not conducted to protect infrastructure integrity. All excavated soil and 
water with hydrocarbon contamination were managed at an off-site disposal facility.  

Analytical samples were typically collected from hydrocarbon contaminated soil that was left in place 
above the 10 ppm field screening criteria. All detected analyte concentrations were below WDNR 
industrial direct contact RCL’s except for the Benz[a]anthracene detection in FB17-S-2, which was located 
in soil below the direct contact zone. Multiple samples had WDNR ground water exceedances; however, 
project-specific monitoring is not required for this site because of the facility-wide groundwater 
monitoring program established in the approved SI/RAP (2014). No analyte concentrations were detected 
in the downgradient wells during the November 2015 and May 2016 sampling events. The conditions of 
stormwater in the Terminal ditches in regularly monitored, the risk of direct contact exposure is minimal 
based on the analytical sample results, the depth of contamination, and personnel training, and no vapor 
receptors were identified.  

Enbridge will continue to monitor the condition of future soil excavated from the Nemadji Release 
corridor area. Contaminated soil that is identified will be reported and managed appropriately.  
Documentation of the environmental conditions in the final excavations will be submitted to the WDNR, 
as requested in the approved SI/RAP (2014). 
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Based on this information, Barr believes that no additional remediation work will be required at these 
locations. Barr recommends, that the Nemadji Release site remain closed and that this memo be added to 
the historical BRRTS file as an addendum. 

 

Attachments 

Site Photos   1 through 16 

Figure 1   Site Location  

Figures 2, 2a, 2b Site Layout Figures 

Table 1    Soil Analytical Data Summary 

Attachment A   WDNR Communications and Historical Release Information 

Attachment B  Site Investigation Field Sampling and Screening Log 

Attachment C  ALS Environmental Laboratory Reports for Excavation Soil Samples 

Attachment D  Waste Disposal Documentation 
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Site Photos 

Field Booster 18 Area 

 
Photo 1                       Photo 2 
 
Photo 1: Field Booster 18 (white pipe on left side of photo) valve excavation. Photo taken facing 
north on March 30, 2015.    
Photo 2: Field Booster 18 valve excavation. A hydrocarbon sheen is visible on the excavation 
water surface. Photo taken on March 30, 2015. 
 

Field Booster 17 Area – Site 1 

 
Photo 3                  Photo 4 
 
Photo 3: Potholes with observed contamination located northwest of Tank 17 and northeast of 
Field Booster 17 (visible in top left corner). Photo taken facing southwest on August 17, 2015.    
Photo 4: A pothole with crude oil contamination. Photo taken on August 17, 2015. 
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Photo 5            Photo 6 
 
Photo 5: Pipeline excavation. Photo taken facing southwest on August 24, 2015.  
Photo 6: Small volume of free-product in a sidewall (bottom right corner) beneath a pipeline 
(upper left corner) near the southwest end of the excavation. Photo taken facing south on 
August 24, 2015.  
 
Field Booster 17 Area – Site 2 

  
Photo 7            Photo 8 
 
Photo 7: Hydrovac potholes (PVC pipes surrounded by snow fence) containing hydrocarbon 
contamination. Photo taken facing south on November 6, 2015. 
Photo 8: Construction excavation northwest of Tank 17 and northeast of Field Booster 17. Photo 
taken facing south on November 16, 2015.  
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Field Booster 17 Area – Site 3 

 
Photo 9            Photo 10 
 
Photo 9: Excavation north of Field Booster 17 (top right corner). Photo taken facing southeast on 
December 17, 2015.   
Photo 10: Sand and clay fill around pipeline infrastructure in the northern corner of the Field 
Booster 17 excavation. Photo taken facing northeast on December 17, 2015. 
 

Field Booster 16 Area 

 
Photo 11           Photo 12 
 
Photo 11: Potholes (green vertical piping) located northwest of Field Booster 16. Photo taken 
facing west on March 9, 2016.   
Photo 12: Pothole with crude oil contamination northwest of Field Booster 16. Photo taken on 
March 9, 2016. 
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Photo 13            Photo 14 
 
Photo 13: Field Booster 16 excavation. Access to the excavation sidewalls and bottom was 
limited by the sheet pile and gravel. Photo taken facing southwest on April 8, 2016.   
Photo 14: Trace amount of crude oil contamination exposed in the accessible Field Booster 16 
sidewall. Photo taken on March 9, 2016. 
 

Tank 16 Berm 

 
Photo 15           Photo 16 
 
Photo 15: New electrical rack foundations along the northwest Tank 16 berm. The foundation 
pothole with the contractor-observed contamination was on the end near the western corner of 
the containment basin. Photo taken facing south on February 24, 2016.   
Photo 16: Close-up of the foundation that had the contractor-observed contamination. Photo 
taken on February 24, 2016.   



 Table 1

Soil Analytical Data Summary

Enbridge Nemadji Release Corridor

Superior, Wisconsin

Exceedance 

Count
Hazard Index

Cumulative 

Cancer Risk
Pass or Fail

Effective Date

Exceedance 

Key

Wisconsin Groundwater RCLs 06/01/2014 Bold 1.3821 TR mg/kg 1.3821 TR mg/kg 0.0051 mg/kg 1.57 mg/kg 1.1072 mg/kg 3.96 XYL mg/kg 0.6582 mg/kg

Wisconsin DC Industrial RCLs 06/01/2014 No Exceed 219 mg/kg 182 mg/kg 7.41 mg/kg 37 mg/kg 818 mg/kg 260 mg/kg 26 mg/kg 0 1 0.00001 Pass

Location Date Depth (ft.)

TK 14/16-B-1 8/24/2015 6 ft 34 % 0.19 mg/kg < 0.018 mg/kg 0.21 mg/kg 0.24 mg/kg < 0.017 mg/kg 0.87 mg/kg 0.19 mg/kg 0 0.0013 4.2E-08 Pass

TK 14/16-B-2 8/24/2015 8 ft 31 % 1 mg/kg 0.25 mg/kg 0.086 mg/kg < 0.016 mg/kg < 0.016 mg/kg 0.36 mg/kg 0.28 mg/kg 0 0.0032 2.3E-08 Pass

TK 14/16-S-1 8/24/2015 1.5 ft 22 % < 0.015 mg/kg < 0.015 mg/kg < 0.015 mg/kg < 0.014 mg/kg < 0.014 mg/kg < 0.045 mg/kg < 0.017 mg/kg 0 0.0001 3.1E-09 Pass

TK 14/16-S-2 8/24/2015 1.5 ft 21 % < 0.015 mg/kg < 0.016 mg/kg < 0.015 mg/kg < 0.014 mg/kg < 0.014 mg/kg < 0.046 mg/kg < 0.017 mg/kg 0 0.0001 3.1E-09 Pass

TK 14/16-S-3 8/24/2015 1 ft 23 % < 0.016 mg/kg < 0.017 mg/kg < 0.017 mg/kg < 0.016 mg/kg < 0.016 mg/kg < 0.05 mg/kg < 0.019 mg/kg 0 0.0001 3.5E-09 Pass

FB17-S-1_3
1 12/17/2015 3 ft 29% < 0.011 mg/kg < 0.023 mg/kg < 0.012 mg/kg < 0.012 mg/kg < 0.017 mg/kg < 0.041mg/kg 0.100 mg/kg 0 0.0002 1.70E-07 Pass

FB17-S-2_6
1 12/17/2015 6 ft 29% 0.039 mg/kg < 0.023 mg/kg 0.024 mg/kg 0.042 mg/kg < 0.017 mg/kg < 0.041mg/kg 0.039 mg/kg 1

2
0.0065 1.80E-06 Fail

2

Notes

Laboratory reports are provided in Attachment C.

1 = Samples were also analyzed for SVOC's. 

2 = The FB17-2_6  Benz[a]anthracene concentration (3 mg/Kg) exceeded the WDNR industrial direct contact RCL (2.1 mg/kg).

Field Booster 17 - Site 1

Field Booster 17 - Site 3

WI DNR RCL Determinations

Ethyl benzene NaphthaleneToluene Xylene, totalParameter Moisture
1,2,4-

Trimethylbenzene

1,3,5-

Trimethylbenzene
Benzene

Page 1 of 1

6/15/2016

P:\Duluth\49 WI\16\49161253 Superior Terminal Operations\WorkFiles\2015_08_Tank 14,16,17 Roadway\Data Management\ENB Tank14,16 soil analytical data summary_ 09042015.xlsx
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Attachment A: 
 

WDNR Communications and Historical Release Information 
 

  



1

Christopher Goscinak

From: Alex Smith <alex.smith@enbridge.com>

Sent: Thursday, March 19, 2015 4:44 PM

To: Ryan E. Erickson

Cc: Christopher Goscinak

Subject: Fwd: Terminal spill reported today SERTS ID 20150319NO16-1

Attachments: ATT00001.htm; image002.gif; ATT00002.htm; image003.gif; ATT00003.htm; 

ATT00004.htm; image005.gif; ATT00005.htm; ATT00006.htm; spillTemp.xml682910.pdf; 

ATT00007.htm

Ryan, 

 

In the morning can you send me a sat image with the gps coordinates? I'll give John a call too and provide an update. 

 

Thanks for all the help today guys! 

 

Alex Smith 

 

Begin forwarded message: 

From: "Sager, John E - DNR" <John.Sager@wisconsin.gov> 

Date: March 19, 2015 at 4:24:34 PM CDT 

To: "Alex Smith (alex.smith@enbridge.com)" <alex.smith@enbridge.com> 

Subject: Terminal spill reported today SERTS ID 20150319NO16-1 

Hi Alex, 

  

I received the hotline notification for the release reported today.  The SERTS ID for the release is 

20150319NO16-1.  Please use the SERTS ID on correspondence regarding this release.  Please send me 

the coordinates of the spill and a brief status report.  I will call you tomorrow morning.  If anything 

comes up that is urgent please call me on my cell phone (715) 490-0123.   

  

Thanks. 

  

  

We are committed to service excellence. 
Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how I did. 
  

John Sager 

Hydrogeologist – Remediation and Redevelopment Program 

Wisconsin Department of Natural Resources 

1701 N. 4th St. 
Superior, WI  54880 

Phone: (715) 392-7822 

Fax: (715) 392-7993 

john.sager@wisconsin.gov 

 

 
* * * * * * * * * * * * * * * * * * * * * * * * * IMPORTANT NOTICE* * * * * * * * * * * * * * * * * * * * * * * * * 











Attachment B: 
 

Site Investigation Field Sampling and Screening Logs 
Field Booster 18 Area: 3/30/2015 

FB17–Site 1: 8/17/2015, 8/24/2015 
FB17-Site 2: 11/6/2015, 12/16/2015 

FB17-Site 3: 12/17/2015 
Field Booster 16 Area: 4/8/2016 
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Attachment C: 
 

ALS Laboratory Reports for Confirmation Soil Samples 
FB17–Site 1: 8/24/2015 

FB17-Site 3: 12/17/2015 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



28-Aug-2015

Barr Engineering Company
Ryan Erickson

Dear Ryan,

Re: Enbridge Tank 14/16 (49161253.28) Work Order: 15081302

4700 West 77th Street
Minneapolis, MN  55435-4803

ALS Environmental received 6 samples on 25-Aug-2015 for the analyses presented in the 
following report.

Client Services Coordinator
Tom Beamish

Electronically approved by: Tom Beamish

Certificate No: WI: 399084510

The analytical data provided relates directly to the samples received by ALS Environmental and for only 
the analyses requested. 

Sample results are compliant with NELAP standard requirements and QC results achieved laboratory 
specifications.  Any exceptions are noted in the Case Narrative, or noted with qualifiers in the report or 
QC batch information. Should this laboratory report need to be reproduced, it should be reproduced in full
unless written approval has been obtained from ALS Environmental. Samples will be disposed in 30 days
unless storage arrangements are made.

The total number of pages in this report is 19.

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

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185

Report of Laboratory Analysis



Date: 28-Aug-15ALS Group USA, Corp

Project: Enbridge Tank 14/16 (49161253.28)
Client: Barr Engineering Company

Work Order: 15081302
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
15081302-01 TK 14/16-S-1 Soil 08/24/15 11:00 08/25/15 10:00
15081302-02 TK 14/16-S-2 Soil 08/24/15 11:10 08/25/15 10:00
15081302-03 TK 14/16-S-3 Soil 08/24/15 11:15 08/25/15 10:00
15081302-04 TK 14/16-B-1 Soil 08/24/15 11:25 08/25/15 10:00
15081302-05 TK 14/16-B-2 Soil 08/24/15 11:35 08/25/15 10:00
15081302-06 Trip Blank Soil 08/24/15 08/25/15 10:00

Sample Summary Page 1 of  1



ALS Group USA, Corp Date: 28-Aug-15

QUALIFIERS, 
ACRONYMS, UNITSProject: Enbridge Tank 14/16 (49161253.28)

Client: Barr Engineering Company

WorkOrder: 15081302

Units Reported             Description 

Qualifier             Description

Acronym             Description 

Percent of Sample% of sample
Micrograms per Kilogramµg/Kg
Micrograms per Kilogram Dry Weightµg/Kg-dry

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte is present at an estimated concentration between the MDL and Report LimitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU
Analyte was detected in the Method Blank between the MDL and PQL, sample results may exhibit background or reagent 
contamination at the observed level.

X

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Limit of Detection (see MDL)LOD

Limit of Quantitation (see PQL)LOQ

Method BlankMBLK

Method Detection LimitMDL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Target Detection LimitTDL

Too Numerous To CountTNTC

APHA Standard MethodsA

ASTMD

EPAE

SW-846 Update IIISW

QF Page 1 of 1



Date: 28-Aug-15ALS Group USA, Corp

Project: Enbridge Tank 14/16 (49161253.28)
Client: Barr Engineering Company

Work Order: 15081302
Case Narrative

Samples for the above noted Work Order were received on 08/25/15.  The attached "Sample 
Receipt Checklist" documents the status of custody seals, container integrity, preservation, 
and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section. 
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.

With the following exceptions, all sample analyses achieved analytical criteria.

Volatile Organics: 
No deviations or anomalies were noted.

Wet Chemistry: 
No deviations or anomalies were noted.

Case Narrative Page 1 of  1



Project: Enbridge Tank 14/16 (49161253.28)
Sample ID: TK 14/16-S-1
Collection Date: 08/24/15 11:00 AM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081302

Dilution 
Factor

Lab ID: 15081302-01

ALS Group USA, Corp Date: 28-Aug-15

MDL 

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: LSYPrep: SW5035 / 8/25/15Method:
1,2,4-Trimethylbenzene 08/26/15 02:5438 µg/Kg-dry 1U 15
1,3,5-Trimethylbenzene 08/26/15 02:5438 µg/Kg-dry 1U 15
Benzene 08/26/15 02:5438 µg/Kg-dry 1U 15
Ethylbenzene 08/26/15 02:5438 µg/Kg-dry 1U 14
m,p-Xylene 08/26/15 02:5477 µg/Kg-dry 1U 29
Naphthalene 08/26/15 02:54130 µg/Kg-dry 1U 17
o-Xylene 08/26/15 02:5438 µg/Kg-dry 1U 16
Toluene 08/26/15 02:5438 µg/Kg-dry 1U 14
Xylenes, Total 08/26/15 02:54120 µg/Kg-dry 1U 45
 Surr: 1,2-Dichloroethane-d4 08/26/15 02:5470-130 %REC 1103
 Surr: 4-Bromofluorobenzene 08/26/15 02:5470-130 %REC 192.0
 Surr: Dibromofluoromethane 08/26/15 02:5470-130 %REC 1100
 Surr: Toluene-d8 08/26/15 02:5470-130 %REC 197.0

MOISTURE E160.3M Analyst: EVBMethod:
Moisture 08/26/15 15:500.050 % of sample 122 0.025

AR Page 1 of  6

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Enbridge Tank 14/16 (49161253.28)
Sample ID: TK 14/16-S-2
Collection Date: 08/24/15 11:10 AM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081302

Dilution 
Factor

Lab ID: 15081302-02

ALS Group USA, Corp Date: 28-Aug-15

MDL 

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: LSYPrep: SW5035 / 8/25/15Method:
1,2,4-Trimethylbenzene 08/26/15 03:2039 µg/Kg-dry 1U 15
1,3,5-Trimethylbenzene 08/26/15 03:2039 µg/Kg-dry 1U 16
Benzene 08/26/15 03:2039 µg/Kg-dry 1U 15
Ethylbenzene 08/26/15 03:2039 µg/Kg-dry 1U 14
m,p-Xylene 08/26/15 03:2077 µg/Kg-dry 1U 29
Naphthalene 08/26/15 03:20130 µg/Kg-dry 1U 17
o-Xylene 08/26/15 03:2039 µg/Kg-dry 1U 16
Toluene 08/26/15 03:2039 µg/Kg-dry 1U 14
Xylenes, Total 08/26/15 03:20120 µg/Kg-dry 1U 46
 Surr: 1,2-Dichloroethane-d4 08/26/15 03:2070-130 %REC 1103
 Surr: 4-Bromofluorobenzene 08/26/15 03:2070-130 %REC 190.6
 Surr: Dibromofluoromethane 08/26/15 03:2070-130 %REC 1102
 Surr: Toluene-d8 08/26/15 03:2070-130 %REC 197.5

MOISTURE E160.3M Analyst: EVBMethod:
Moisture 08/26/15 15:500.050 % of sample 121 0.025

AR Page 2 of  6

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Enbridge Tank 14/16 (49161253.28)
Sample ID: TK 14/16-S-3
Collection Date: 08/24/15 11:15 AM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081302

Dilution 
Factor

Lab ID: 15081302-03

ALS Group USA, Corp Date: 28-Aug-15

MDL 

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: LSYPrep: SW5035 / 8/25/15Method:
1,2,4-Trimethylbenzene 08/26/15 03:4543 µg/Kg-dry 1U 16
1,3,5-Trimethylbenzene 08/26/15 03:4543 µg/Kg-dry 1U 17
Benzene 08/26/15 03:4543 µg/Kg-dry 1U 17
Ethylbenzene 08/26/15 03:4543 µg/Kg-dry 1U 16
m,p-Xylene 08/26/15 03:4585 µg/Kg-dry 1U 32
Naphthalene 08/26/15 03:45140 µg/Kg-dry 1U 19
o-Xylene 08/26/15 03:4543 µg/Kg-dry 1U 18
Toluene 08/26/15 03:4543 µg/Kg-dry 1U 16
Xylenes, Total 08/26/15 03:45130 µg/Kg-dry 1U 50
 Surr: 1,2-Dichloroethane-d4 08/26/15 03:4570-130 %REC 1103
 Surr: 4-Bromofluorobenzene 08/26/15 03:4570-130 %REC 192.3
 Surr: Dibromofluoromethane 08/26/15 03:4570-130 %REC 1103
 Surr: Toluene-d8 08/26/15 03:4570-130 %REC 196.9

MOISTURE E160.3M Analyst: EVBMethod:
Moisture 08/26/15 15:500.050 % of sample 123 0.025

AR Page 3 of  6

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Enbridge Tank 14/16 (49161253.28)
Sample ID: TK 14/16-B-1
Collection Date: 08/24/15 11:25 AM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081302

Dilution 
Factor

Lab ID: 15081302-04

ALS Group USA, Corp Date: 28-Aug-15

MDL 

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: LSYPrep: SW5035 / 8/25/15Method:
1,2,4-Trimethylbenzene 08/26/15 04:1146 µg/Kg-dry 1190 17
1,3,5-Trimethylbenzene 08/26/15 04:1146 µg/Kg-dry 1U 18
Benzene 08/26/15 04:1146 µg/Kg-dry 1210 18
Ethylbenzene 08/26/15 04:1146 µg/Kg-dry 1240 17
m,p-Xylene 08/26/15 04:1191 µg/Kg-dry 1620 34
Naphthalene 08/26/15 04:11150 µg/Kg-dry 1190 20
o-Xylene 08/26/15 04:1146 µg/Kg-dry 1240 19
Toluene 08/26/15 04:1146 µg/Kg-dry 1U 17
Xylenes, Total 08/26/15 04:11140 µg/Kg-dry 1870 54
 Surr: 1,2-Dichloroethane-d4 08/26/15 04:1170-130 %REC 1103
 Surr: 4-Bromofluorobenzene 08/26/15 04:1170-130 %REC 196.2
 Surr: Dibromofluoromethane 08/26/15 04:1170-130 %REC 199.2
 Surr: Toluene-d8 08/26/15 04:1170-130 %REC 198.2

MOISTURE E160.3M Analyst: EVBMethod:
Moisture 08/26/15 15:500.050 % of sample 134 0.025

AR Page 4 of  6

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Enbridge Tank 14/16 (49161253.28)
Sample ID: TK 14/16-B-2
Collection Date: 08/24/15 11:35 AM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081302

Dilution 
Factor

Lab ID: 15081302-05

ALS Group USA, Corp Date: 28-Aug-15

MDL 

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: LSYPrep: SW5035 / 8/25/15Method:
1,2,4-Trimethylbenzene 08/26/15 04:3643 µg/Kg-dry 11,000 17
1,3,5-Trimethylbenzene 08/26/15 04:3643 µg/Kg-dry 1250 18
Benzene 08/26/15 04:3643 µg/Kg-dry 186 17
Ethylbenzene 08/26/15 04:3643 µg/Kg-dry 1U 16
m,p-Xylene 08/26/15 04:3687 µg/Kg-dry 1360 33
Naphthalene 08/26/15 04:36140 µg/Kg-dry 1280 19
o-Xylene 08/26/15 04:3643 µg/Kg-dry 1U 18
Toluene 08/26/15 04:3643 µg/Kg-dry 1U 16
Xylenes, Total 08/26/15 04:36130 µg/Kg-dry 1360 51
 Surr: 1,2-Dichloroethane-d4 08/26/15 04:3670-130 %REC 1102
 Surr: 4-Bromofluorobenzene 08/26/15 04:3670-130 %REC 1107
 Surr: Dibromofluoromethane 08/26/15 04:3670-130 %REC 197.8
 Surr: Toluene-d8 08/26/15 04:3670-130 %REC 1100

MOISTURE E160.3M Analyst: EVBMethod:
Moisture 08/26/15 15:500.050 % of sample 131 0.025

AR Page 5 of  6
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Project: Enbridge Tank 14/16 (49161253.28)
Sample ID: Trip Blank
Collection Date: 08/24/15 Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081302

Dilution 
Factor

Lab ID: 15081302-06

ALS Group USA, Corp Date: 28-Aug-15

MDL 

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: BGPrep: SW5035 / 8/25/15Method:
1,2,4-Trimethylbenzene 08/26/15 17:5530 µg/Kg 1U 11
1,3,5-Trimethylbenzene 08/26/15 17:5530 µg/Kg 1U 12
Benzene 08/26/15 17:5530 µg/Kg 1U 12
Ethylbenzene 08/26/15 17:5530 µg/Kg 1U 11
m,p-Xylene 08/26/15 17:5560 µg/Kg 1U 23
Naphthalene 08/26/15 17:55100 µg/Kg 1U 13
o-Xylene 08/26/15 17:5530 µg/Kg 1U 13
Toluene 08/26/15 17:5530 µg/Kg 1U 11
Xylenes, Total 08/26/15 17:5590 µg/Kg 1U 35
 Surr: 1,2-Dichloroethane-d4 08/26/15 17:5570-130 %REC 1100
 Surr: 4-Bromofluorobenzene 08/26/15 17:5570-130 %REC 1105
 Surr: Dibromofluoromethane 08/26/15 17:5570-130 %REC 194.0
 Surr: Toluene-d8 08/26/15 17:5570-130 %REC 198.6

AR Page 6 of  6
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Date: 28-Aug-15ALS Group USA, Corp

Project: Enbridge Tank 14/16 (49161253.28)

Client: Barr Engineering Company
Work Order: 15081302

QC BATCH REPORT

Batch ID: 75200 Instrument ID VMS5 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 08/25/15 12:26 PM

Prep Date: 08/25/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3430765

MBLK

Run ID: VMS5_150825A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-75200-75200

1,2,4-Trimethylbenzene 30U

1,3,5-Trimethylbenzene 30U

Benzene 30U

Ethylbenzene 30U

m,p-Xylene 60U

Naphthalene 100U

o-Xylene 30U

Toluene 30U

Xylenes, Total 90U

001000 Surr: 1,2-Dichloroethane-d4 101  70-13001014

001000 Surr: 4-Bromofluorobenzene 99  70-1300989.5

001000 Surr: Dibromofluoromethane 98.7  70-1300987

001000 Surr: Toluene-d8 98.9  70-1300989

Qual
RPD 
Limit

Analysis Date: 08/25/15 11:10 AM

Prep Date: 08/25/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3430764

LCS

Run ID: VMS5_150825A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-75200-75200

0010001,2,4-Trimethylbenzene 104  65-135301042

0010001,3,5-Trimethylbenzene 108  65-135301080

001000Benzene 108  75-125301082

001000Ethylbenzene 107  75-125301074

002000m,p-Xylene 107  80-125602146

001000Naphthalene 116  40-1401001161

001000o-Xylene 105  75-125301049

001000Toluene 108  70-125301076

003000Xylenes, Total 106  75-125903195

001000 Surr: 1,2-Dichloroethane-d4 101  70-13001009

001000 Surr: 4-Bromofluorobenzene 101  70-13001006

001000 Surr: Dibromofluoromethane 98.4  70-1300984.5

001000 Surr: Toluene-d8 99.8  70-1300997.5

QC Page: 1 of  6
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Project: Enbridge Tank 14/16 (49161253.28)

Client: Barr Engineering Company
Work Order: 15081302

QC BATCH REPORT

Batch ID: 75200 Instrument ID VMS5 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 08/26/15 10:57 AM

Prep Date: 08/25/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3432172

MS

Run ID: VMS9_150825B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15081294-05A MS

0010001,2,4-Trimethylbenzene 96  65-13530960.5

0010001,3,5-Trimethylbenzene 102  65-135301019

001000Benzene 101  75-125301014

001000Ethylbenzene 95.4  75-12530954

002000m,p-Xylene 96.5  80-125601930

001000Naphthalene 82.2  40-140100822

001000o-Xylene 92.9  75-12530929

001000Toluene 96.2  70-12530962.5

003000Xylenes, Total 95.3  75-125902859

001000 Surr: 1,2-Dichloroethane-d4 97.3  70-1300973

001000 Surr: 4-Bromofluorobenzene 108  70-13001082

001000 Surr: Dibromofluoromethane 95.4  70-1300954

001000 Surr: Toluene-d8 98.6  70-1300986

Qual
RPD 
Limit

Analysis Date: 08/26/15 11:23 AM

Prep Date: 08/25/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3432182

MSD

Run ID: VMS9_150825B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15081294-05A MSD

960.5010001,2,4-Trimethylbenzene 103  65-135 3030 6.551026

1019010001,3,5-Trimethylbenzene 105  65-135 3030 3.041050

101401000Benzene 104  75-125 3030 2.961044

95401000Ethylbenzene 101  75-125 3030 5.651010

193002000m,p-Xylene 101  80-125 3060 4.982028

82201000Naphthalene 85.4  40-140 30100 3.88854.5

92901000o-Xylene 98  75-125 3030 5.39980.5

962.501000Toluene 102  70-125 3030 5.951022

285903000Xylenes, Total 100  75-125 3090 5.113009

97301000 Surr: 1,2-Dichloroethane-d4 96.8  70-130 300 0.567967.5

108201000 Surr: 4-Bromofluorobenzene 104  70-130 300 4.251038

95401000 Surr: Dibromofluoromethane 96.4  70-130 300 1.04964

98601000 Surr: Toluene-d8 99.8  70-130 300 1.21998

The following samples were analyzed in this batch: 15081302-
01B

15081302-
02B

15081302-
03B

15081302-
04B

15081302-
05B

QC Page: 2 of  6
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Project: Enbridge Tank 14/16 (49161253.28)

Client: Barr Engineering Company
Work Order: 15081302

QC BATCH REPORT

Batch ID: 75237 Instrument ID VMS8 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 08/25/15 01:06 PM

Prep Date: 08/25/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3432384

MBLK

Run ID: VMS8_150825A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-75237-75237

1,2,4-Trimethylbenzene 30U

1,3,5-Trimethylbenzene 30U

Benzene 30U

Ethylbenzene 30U

m,p-Xylene 60U

Naphthalene 100U

o-Xylene 30U

Toluene 30U

Xylenes, Total 90U

001000 Surr: 1,2-Dichloroethane-d4 102  70-13001024

001000 Surr: 4-Bromofluorobenzene 95.6  70-1300956

001000 Surr: Dibromofluoromethane 97  70-1300970

001000 Surr: Toluene-d8 97.4  70-1300974

Qual
RPD 
Limit

Analysis Date: 08/25/15 11:29 AM

Prep Date: 08/25/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3432383

LCS

Run ID: VMS8_150825A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-75237-75237

0010001,2,4-Trimethylbenzene 112  65-135301118

0010001,3,5-Trimethylbenzene 109  65-135301090

001000Benzene 104  75-125301045

001000Ethylbenzene 109  75-125301092

002000m,p-Xylene 107  80-125602140

001000Naphthalene 117  40-1401001174

001000o-Xylene 102  75-125301023

001000Toluene 105  70-125301048

003000Xylenes, Total 105  75-125903164

001000 Surr: 1,2-Dichloroethane-d4 101  70-13001009

001000 Surr: 4-Bromofluorobenzene 102  70-13001025

001000 Surr: Dibromofluoromethane 99.8  70-1300997.5

001000 Surr: Toluene-d8 102  70-13001018

QC Page: 3 of  6
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Project: Enbridge Tank 14/16 (49161253.28)

Client: Barr Engineering Company
Work Order: 15081302

QC BATCH REPORT

Batch ID: 75237 Instrument ID VMS8 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 08/26/15 12:45 PM

Prep Date: 08/25/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3433467

LCS

Run ID: VMS5_150826A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-75237-75237

0010001,2,4-Trimethylbenzene 104  65-135301038

0010001,3,5-Trimethylbenzene 110  65-135301100

001000Benzene 108  75-125301084

001000Ethylbenzene 108  75-125301078

002000m,p-Xylene 108  80-125602158

001000Naphthalene 114  40-1401001138

001000o-Xylene 105  75-125301050

001000Toluene 108  70-125301078

003000Xylenes, Total 107  75-125903208

001000 Surr: 1,2-Dichloroethane-d4 99.7  70-1300997

001000 Surr: 4-Bromofluorobenzene 101  70-13001013

001000 Surr: Dibromofluoromethane 97.6  70-1300976

001000 Surr: Toluene-d8 100  70-13001002

Qual
RPD 
Limit

Analysis Date: 08/25/15 11:37 PM

Prep Date: 08/25/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3431736

MS

Run ID: VMS6_150825A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15081325-07A MS

0010001,2,4-Trimethylbenzene 98  65-13530980

0010001,3,5-Trimethylbenzene 101  65-135301012

001000Benzene 102  75-125301016

001000Ethylbenzene 98.2  75-12530981.5

002000m,p-Xylene 99.9  80-125601998

001000Naphthalene 93.2  40-140100931.5

001000o-Xylene 96.2  75-12530962.5

001000Toluene 99.4  70-12530993.5

003000Xylenes, Total 98.7  75-125902961

001000 Surr: 1,2-Dichloroethane-d4 102  70-13001020

001000 Surr: 4-Bromofluorobenzene 103  70-13001029

001000 Surr: Dibromofluoromethane 98  70-1300980

001000 Surr: Toluene-d8 99.2  70-1300991.5

QC Page: 4 of  6
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Project: Enbridge Tank 14/16 (49161253.28)

Client: Barr Engineering Company
Work Order: 15081302

QC BATCH REPORT

Batch ID: 75237 Instrument ID VMS8 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 08/26/15 12:03 PM

Prep Date: 08/25/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3431737

MSD

Run ID: VMS6_150825A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15081325-07A MSD

980010001,2,4-Trimethylbenzene 103  65-135 3030 5.311034

1012010001,3,5-Trimethylbenzene 109  65-135 3030 7.281088

101601000Benzene 109  75-125 3030 7.41094

981.501000Ethylbenzene 105  75-125 3030 7.121054

199802000m,p-Xylene 106  80-125 3060 6.112124

931.501000Naphthalene 110  40-140 30100 16.41098

962.501000o-Xylene 102  75-125 3030 5.81020

993.501000Toluene 106  70-125 3030 6.851064

296103000Xylenes, Total 105  75-125 3090 6.013144

102001000 Surr: 1,2-Dichloroethane-d4 102  70-130 300 0.0491020

102901000 Surr: 4-Bromofluorobenzene 102  70-130 300 0.8291020

98001000 Surr: Dibromofluoromethane 97.7  70-130 300 0.307977

991.501000 Surr: Toluene-d8 98.6  70-130 300 0.506986.5

The following samples were analyzed in this batch: 15081302-
06A
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Project: Enbridge Tank 14/16 (49161253.28)

Client: Barr Engineering Company
Work Order: 15081302

QC BATCH REPORT

Batch ID: R170433 Instrument ID MOIST Method: E160.3M

Qual
RPD 
Limit

Analysis Date: 08/26/15 03:50 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3433801

MBLK

Run ID: MOIST_150826B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: WBLKS-R170433

Moisture 0.050U

Qual
RPD 
Limit

Analysis Date: 08/26/15 03:50 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3433799

LCS

Run ID: MOIST_150826B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R170433

00100Moisture 100 99.5-100.50.050100

Qual
RPD 
Limit

Analysis Date: 08/26/15 03:50 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3433780

DUP

Run ID: MOIST_150826B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15081351-01B DUP

11.1900Moisture 0 200.050 4.8811.75

Qual
RPD 
Limit

Analysis Date: 08/26/15 03:50 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3433795

DUP

Run ID: MOIST_150826B

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15081369-01A DUP

6.5600Moisture 0 200.050 6.456.15

The following samples were analyzed in this batch: 15081302-
01A

15081302-
02A

15081302-
03A

15081302-
04A

15081302-
05A

QC Page: 6 of  6
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ALS Group USA, Corp

Sample Receipt Checklist

Client Name: BARRENG-MN

Work Order: 15081302

Date/Time Received: 25-Aug-15 10:00

Received by: KRW

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Soil
Carrier name: FedEx

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 3.2/3.2 C

Login Notes:

SR2

Cooler(s)/Kit(s):

25-Aug-15 25-Aug-15 Keith Wierenga  Tom Beamish

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 8/25/2015 2:17:29 PM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1



23-Dec-2015

Barr Engineering Company
Laura Novitzki

Dear Laura,

Re: Tank 17 BP (49161253.28) Work Order: 15121194

4300 MarketPointe Drive

Minneapolis, MN  55435
Suite 200

ALS Environmental received 2 samples on 18-Dec-2015 for the analyses presented in the 
following report.

Client Services Coordinator
Tom Beamish

Electronically approved by: Tom Beamish

Certificate No: WI: 399084510

The analytical data provided relates directly to the samples received by ALS Environmental and for only 
the analyses requested. 

Sample results are compliant with NELAP standard requirements and QC results achieved laboratory 
specifications.  Any exceptions are noted in the Case Narrative, or noted with qualifiers in the report or 
QC batch information. Should this laboratory report need to be reproduced, it should be reproduced in full
unless written approval has been obtained from ALS Environmental. Samples will be disposed in 30 days
unless storage arrangements are made.

The total number of pages in this report is 16.

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

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185

Report of Laboratory Analysis



Date: 23-Dec-15ALS Group USA, Corp

Project: Tank 17 BP (49161253.28)
Client: Barr Engineering Company

Work Order: 15121194
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
15121194-01 FB17-S-1_3 Soil 12/17/15 11:00 12/18/15 09:30
15121194-02 FB17-S-2_6 Soil 12/17/15 11:10 12/18/15 09:30

Sample Summary Page 1 of  1



ALS Group USA, Corp Date: 23-Dec-15

QUALIFIERS, 
ACRONYMS, UNITSProject: Tank 17 BP (49161253.28)

Client: Barr Engineering Company

WorkOrder: 15121194

Units Reported             Description 

Qualifier             Description

Acronym             Description 

Percent of Sample% of sample
Micrograms per Kilogram Dry Weightµg/Kg-dry

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte is present at an estimated concentration between the MDL and Report LimitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU
Analyte was detected in the Method Blank between the MDL and PQL, sample results may exhibit background or reagent 
contamination at the observed level.

X

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Limit of Detection (see MDL)LOD

Limit of Quantitation (see PQL)LOQ

Method BlankMBLK

Method Detection LimitMDL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Target Detection LimitTDL

Too Numerous To CountTNTC

APHA Standard MethodsA

ASTMD

EPAE

SW-846 Update IIISW

QF Page 1 of 1



Date: 23-Dec-15ALS Group USA, Corp

Project: Tank 17 BP (49161253.28)
Client: Barr Engineering Company

Work Order: 15121194
Case Narrative

Samples for the above noted Work Order were received on 12/18/15.  The attached "Sample 
Receipt Checklist" documents the status of custody seals, container integrity, preservation, 
and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section. 
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.

With the following exceptions, all sample analyses achieved analytical criteria.

Volatile Organics: 
No deviations or anomalies were noted.

Extractable Organics:
Batch 80507, Method SVO_8270_S, Sample 15121194-01A MSD:  The RPD between the MS 
and MSD was outside the control limit for several compounds.  The corresponding results in 
the parent sample should be considered estimated.

Batch 80507, Method SVO_8270_S, Sample 15121194-01A MSD:  The MSD recovery was 
below the lower control limit.  The corresponding results in the parent sample may be biased 
low for the associated compounds.
 
No other deviations or anomalies were noted.

Wet Chemistry: 
No deviations or anomalies were noted.

Case Narrative Page 1 of  1



Project: Tank 17 BP (49161253.28)
Sample ID: FB17-S-1_3
Collection Date: 12/17/15 11:00 AM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15121194

Dilution 
Factor

Lab ID: 15121194-01

ALS Group USA, Corp Date: 23-Dec-15

MDL 

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: RSPrep: SW3541 / 12/21/15Method:
2-Chloronaphthalene 12/21/15 17:559.3 µg/Kg-dry 1U 2.5
2-Methylnaphthalene 12/21/15 17:559.3 µg/Kg-dry 116 3.3
Acenaphthene 12/21/15 17:559.3 µg/Kg-dry 156 3.5
Acenaphthylene 12/21/15 17:559.3 µg/Kg-dry 1U 2.9
Anthracene 12/21/15 17:559.3 µg/Kg-dry 1140 4.5
Benzo(a)anthracene 12/21/15 17:559.3 µg/Kg-dry 1230 5.7
Benzo(a)pyrene 12/21/15 17:559.3 µg/Kg-dry 1190 2.0
Benzo(b)fluoranthene 12/21/15 17:559.3 µg/Kg-dry 1260 3.2
Benzo(g,h,i)perylene 12/21/15 17:559.3 µg/Kg-dry 184 4.1
Benzo(k)fluoranthene 12/21/15 17:559.3 µg/Kg-dry 1100 5.8
Chrysene 12/21/15 17:559.3 µg/Kg-dry 1250 7.9
Dibenzo(a,h)anthracene 12/21/15 17:559.3 µg/Kg-dry 1U 3.0
Fluoranthene 12/21/15 17:559.3 µg/Kg-dry 1520 5.7
Fluorene 12/21/15 17:559.3 µg/Kg-dry 139 5.2
Indeno(1,2,3-cd)pyrene 12/21/15 17:559.3 µg/Kg-dry 1100 5.8
Naphthalene 12/21/15 17:559.3 µg/Kg-dry 1U 2.4
Phenanthrene 12/21/15 17:559.3 µg/Kg-dry 1320 5.2
Pyrene 12/21/15 17:559.3 µg/Kg-dry 1630 7.1
 Surr: 2-Fluorobiphenyl 12/21/15 17:5512-100 %REC 189.7
 Surr: 4-Terphenyl-d14 12/21/15 17:5525-137 %REC 1101
 Surr: Nitrobenzene-d5 12/21/15 17:5537-107 %REC 173.9

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: DDPrep: SW5035 / 12/21/15Method:
1,2,4-Trimethylbenzene 12/21/15 12:5053 µg/Kg-dry 1U 11
1,3,5-Trimethylbenzene 12/21/15 12:5053 µg/Kg-dry 1U 23
Benzene 12/21/15 12:5053 µg/Kg-dry 1U 12
Ethylbenzene 12/21/15 12:5053 µg/Kg-dry 1U 12
m,p-Xylene 12/21/15 12:50110 µg/Kg-dry 1U 24
Naphthalene J 12/21/15 12:50180 µg/Kg-dry 1100 9.0
o-Xylene 12/21/15 12:5053 µg/Kg-dry 1U 17
Toluene 12/21/15 12:5053 µg/Kg-dry 1U 17
Xylenes, Total 12/21/15 12:50160 µg/Kg-dry 1U 41
 Surr: 1,2-Dichloroethane-d4 12/21/15 12:5070-130 %REC 193.4
 Surr: 4-Bromofluorobenzene 12/21/15 12:5070-130 %REC 1105
 Surr: Dibromofluoromethane 12/21/15 12:5070-130 %REC 191.2
 Surr: Toluene-d8 12/21/15 12:5070-130 %REC 194.2

MOISTURE E160.3M Analyst: TMMethod:
Moisture 12/21/15 13:020.050 % of sample 129 0.025

AR Page 1 of  2
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Project: Tank 17 BP (49161253.28)
Sample ID: FB17-S-2_6
Collection Date: 12/17/15 11:10 AM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15121194

Dilution 
Factor

Lab ID: 15121194-02

ALS Group USA, Corp Date: 23-Dec-15

MDL 

SEMI-VOLATILE ORGANIC COMPOUNDS SW846 8270D Analyst: RSPrep: SW3541 / 12/21/15Method:
2-Chloronaphthalene 12/21/15 21:0393 µg/Kg-dry 10U 25
2-Methylnaphthalene 12/21/15 21:0393 µg/Kg-dry 107,100 33
Acenaphthene 12/21/15 21:0393 µg/Kg-dry 102,400 35
Acenaphthylene 12/21/15 21:0393 µg/Kg-dry 10U 29
Anthracene 12/21/15 21:0393 µg/Kg-dry 104,300 45
Benzo(a)anthracene 12/21/15 21:0393 µg/Kg-dry 103,000 56
Benzo(a)pyrene 12/21/15 21:0393 µg/Kg-dry 101,800 20
Benzo(b)fluoranthene 12/21/15 21:0393 µg/Kg-dry 102,600 32
Benzo(g,h,i)perylene 12/21/15 21:0393 µg/Kg-dry 10580 41
Benzo(k)fluoranthene 12/21/15 21:0393 µg/Kg-dry 10830 58
Chrysene 12/21/15 21:0393 µg/Kg-dry 102,700 78
Dibenzo(a,h)anthracene 12/21/15 21:0393 µg/Kg-dry 10U 30
Fluoranthene 12/21/15 21:0393 µg/Kg-dry 109,300 57
Fluorene 12/21/15 21:0393 µg/Kg-dry 103,200 52
Indeno(1,2,3-cd)pyrene 12/21/15 21:0393 µg/Kg-dry 10720 58
Naphthalene 12/21/15 21:0393 µg/Kg-dry 103,300 24
Phenanthrene 12/21/15 21:0393 µg/Kg-dry 1013,000 52
Pyrene 12/21/15 21:0393 µg/Kg-dry 1011,000 70
 Surr: 2-Fluorobiphenyl 12/21/15 21:0312-100 %REC 1073.4
 Surr: 4-Terphenyl-d14 12/21/15 21:0325-137 %REC 10105
 Surr: Nitrobenzene-d5 12/21/15 21:0337-107 %REC 1051.4

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: DDPrep: SW5035 / 12/21/15Method:
1,2,4-Trimethylbenzene J 12/21/15 12:2643 µg/Kg-dry 139 8.6
1,3,5-Trimethylbenzene 12/21/15 12:2643 µg/Kg-dry 1U 19
Benzene J 12/21/15 12:2643 µg/Kg-dry 124 9.7
Ethylbenzene J 12/21/15 12:2643 µg/Kg-dry 142 10
m,p-Xylene 12/21/15 12:2686 µg/Kg-dry 1U 19
Naphthalene 12/21/15 12:26140 µg/Kg-dry 11,600 7.4
o-Xylene 12/21/15 12:2643 µg/Kg-dry 1U 14
Toluene 12/21/15 12:2643 µg/Kg-dry 1U 14
Xylenes, Total 12/21/15 12:26130 µg/Kg-dry 1U 33
 Surr: 1,2-Dichloroethane-d4 12/21/15 12:2670-130 %REC 194.4
 Surr: 4-Bromofluorobenzene 12/21/15 12:2670-130 %REC 1107
 Surr: Dibromofluoromethane 12/21/15 12:2670-130 %REC 191.9
 Surr: Toluene-d8 12/21/15 12:2670-130 %REC 196.8

MOISTURE E160.3M Analyst: TMMethod:
Moisture 12/21/15 13:020.050 % of sample 129 0.025

AR Page 2 of  2
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Date: 23-Dec-15ALS Group USA, Corp

Project: Tank 17 BP (49161253.28)

Client: Barr Engineering Company
Work Order: 15121194

QC BATCH REPORT

Batch ID: 80507 Instrument ID SVMS4 Method: SW846 8270D

Qual
RPD 
Limit

Analysis Date: 12/21/15 02:51 PM

Prep Date: 12/21/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3633006

MBLK

Run ID: SVMS4_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: SBLKS1-80507-80507

2-Chloronaphthalene 6.7U

2-Methylnaphthalene 6.7U

Acenaphthene 6.7U

Acenaphthylene 6.7U

Anthracene 6.7U

Benzo(a)anthracene 6.7U

Benzo(a)pyrene 6.7U

Benzo(b)fluoranthene 6.7U

Benzo(g,h,i)perylene 6.7U

Benzo(k)fluoranthene 6.7U

Chrysene 6.7U

Dibenzo(a,h)anthracene 6.7U

Fluoranthene 6.7U

Fluorene 6.7U

Indeno(1,2,3-cd)pyrene 6.7U

Naphthalene 6.7U

Phenanthrene 6.7U

Pyrene 6.7U

001667 Surr: 2-Fluorobiphenyl 89.4  12-10001489

001667 Surr: 4-Terphenyl-d14 111  25-13701851

001667 Surr: Nitrobenzene-d5 80.2  37-10701336

QC Page: 1 of  7
Note: See Qualifiers Page for a list of Qualifiers and their explanation.



Project: Tank 17 BP (49161253.28)

Client: Barr Engineering Company
Work Order: 15121194

QC BATCH REPORT

Batch ID: 80507 Instrument ID SVMS4 Method: SW846 8270D

Qual
RPD 
Limit

Analysis Date: 12/21/15 03:18 PM

Prep Date: 12/21/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3633007

LCS

Run ID: SVMS4_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: SLCSS1-80507-80507

00666.72-Chloronaphthalene 88.8  45-1056.7592.3

00666.72-Methylnaphthalene 81.7  45-1056.7545

00666.7Acenaphthene 86.4  45-1106.7576

00666.7Acenaphthylene 86.3  45-1056.7575.7

00666.7Anthracene 95.8  55-1056.7639

00666.7Benzo(a)anthracene 95.4  50-1106.7636

00666.7Benzo(a)pyrene 91.5  50-1106.7610

00666.7Benzo(b)fluoranthene 92.5  45-1156.7616.7

00666.7Benzo(g,h,i)perylene 77.2  40-1256.7515

00666.7Benzo(k)fluoranthene 95.1  45-1156.7634

00666.7Chrysene 94.2  55-1106.7628.3

00666.7Dibenzo(a,h)anthracene 77.4  40-1256.7516.3

00666.7Fluoranthene 88.1  55-1156.7587.7

00666.7Fluorene 91.8  50-1106.7612.3

00666.7Indeno(1,2,3-cd)pyrene 76.5  40-1206.7510.3

00666.7Naphthalene 77.1  40-1056.7514.3

00666.7Phenanthrene 85.4  50-1106.7569.3

00666.7Pyrene 112  45-1256.7746.3

001667 Surr: 2-Fluorobiphenyl 90  12-10001500

001667 Surr: 4-Terphenyl-d14 102  25-13701701

001667 Surr: Nitrobenzene-d5 83.2  37-10701387

QC Page: 2 of  7
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Project: Tank 17 BP (49161253.28)

Client: Barr Engineering Company
Work Order: 15121194

QC BATCH REPORT

Batch ID: 80507 Instrument ID SVMS4 Method: SW846 8270D

Qual
RPD 
Limit

Analysis Date: 12/21/15 05:03 PM

Prep Date: 12/21/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: FB17-S-1_3 SeqNo:3633008

MS

Run ID: SVMS4_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15121194-01A MS

00661.12-Chloronaphthalene 83.1  45-1056.6549.3

011.24661.12-Methylnaphthalene 73.3  45-1056.6495.8

039.67661.1Acenaphthene 75.4  45-1106.6538.1

00661.1Acenaphthylene 80.9  45-1056.6535.1

0100.5661.1Anthracene 90.7  55-1056.6700.4

0166.3661.1Benzo(a)anthracene 77.2  50-1106.6676.9

0132.6661.1Benzo(a)pyrene 79.1  50-1106.6655.8

0181.2661.1Benzo(b)fluoranthene 80.5  45-1156.6713.6

059.83661.1Benzo(g,h,i)perylene 61.8  40-1256.6468.4

072.39661.1Benzo(k)fluoranthene 88.1  45-1156.6654.8

0180.5661.1Chrysene 79.6  55-1106.6706.7

00661.1Dibenzo(a,h)anthracene 69.2  40-1256.6457.5

0368.3661.1Fluoranthene 75.1  55-1156.6865

027.77661.1Fluorene 87.6  50-1106.6607.2

071.4661.1Indeno(1,2,3-cd)pyrene 64.1  40-1206.6495.5

00661.1Naphthalene 66.9  40-1056.6442.3

0224.1661.1Phenanthrene 70.8  50-1106.6692.1

0445.9661.1Pyrene 84.8  45-1256.61006

001653 Surr: 2-Fluorobiphenyl 82  12-10001355

001653 Surr: 4-Terphenyl-d14 94.7  25-13701565

001653 Surr: Nitrobenzene-d5 73.2  37-10701210

QC Page: 3 of  7
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Project: Tank 17 BP (49161253.28)

Client: Barr Engineering Company
Work Order: 15121194

QC BATCH REPORT

Batch ID: 80507 Instrument ID SVMS4 Method: SW846 8270D

Qual
RPD 
Limit

Analysis Date: 12/21/15 05:29 PM

Prep Date: 12/21/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: FB17-S-1_3 SeqNo:3633009

MSD

Run ID: SVMS4_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15121194-01A MSD

549.30662.92-Chloronaphthalene 85.9  45-105 306.6 3.59569.4

495.811.24662.92-Methylnaphthalene 73.6  45-105 306.6 0.611498.8

538.139.67662.9Acenaphthene 81.1  45-110 306.6 6.99577.1

535.10662.9Acenaphthylene 81.4  45-105 306.6 0.832539.6

S700.4100.5662.9Anthracene 111  55-105 306.6 17.4834.3

SR676.9166.3662.9Benzo(a)anthracene 144  50-110 306.6 49.51122

SR655.8132.6662.9Benzo(a)pyrene 129  50-110 306.6 40.1984.8

SR713.6181.2662.9Benzo(b)fluoranthene 150  45-115 306.6 491177

R468.459.83662.9Benzo(g,h,i)perylene 90.9  40-125 306.6 34.3662.2

S654.872.39662.9Benzo(k)fluoranthene 117  45-115 306.6 25.9849.9

SR706.7180.5662.9Chrysene 141  55-110 306.6 44.71114

457.50662.9Dibenzo(a,h)anthracene 79.9  40-125 306.6 14.7530

SR865368.3662.9Fluoranthene 202  55-115 306.6 65.41705

607.227.77662.9Fluorene 89.4  50-110 306.6 2.17620.5

R495.571.4662.9Indeno(1,2,3-cd)pyrene 93.2  40-120 306.6 32.7689.1

442.30662.9Naphthalene 68  40-105 306.6 1.98451.1

R692.1224.1662.9Phenanthrene 107  50-110 306.6 30936.7

SRE1006445.9662.9Pyrene 243  45-125 306.6 68.52054

135501657 Surr: 2-Fluorobiphenyl 84.9  12-100 400 3.781407

156501657 Surr: 4-Terphenyl-d14 102  25-137 400 7.971695

121001657 Surr: Nitrobenzene-d5 70.6  37-107 400 3.391170

The following samples were analyzed in this batch: 15121194-
01A

15121194-
02A

QC Page: 4 of  7
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Project: Tank 17 BP (49161253.28)

Client: Barr Engineering Company
Work Order: 15121194

QC BATCH REPORT

Batch ID: 80518 Instrument ID VMS8 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 12/21/15 12:01 PM

Prep Date: 12/21/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3632748

MBLK

Run ID: VMS8_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-80518-80518

1,2,4-Trimethylbenzene 30U

1,3,5-Trimethylbenzene 30U

Benzene 30U

Ethylbenzene 30U

m,p-Xylene 60U

Naphthalene 100U

o-Xylene 30U

Toluene 30U

Xylenes, Total 90U

001000 Surr: 1,2-Dichloroethane-d4 95.4  70-1300954

001000 Surr: 4-Bromofluorobenzene 101  70-13001008

001000 Surr: Dibromofluoromethane 94.4  70-1300944

001000 Surr: Toluene-d8 92.6  70-1300926

Qual
RPD 
Limit

Analysis Date: 12/21/15 10:23 AM

Prep Date: 12/21/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3632746

LCS

Run ID: VMS8_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-80518-80518

0010001,2,4-Trimethylbenzene 97.8  65-13530977.5

0010001,3,5-Trimethylbenzene 100  65-135301003

001000Benzene 102  75-125301024

001000Ethylbenzene 93.4  75-12530934.5

002000m,p-Xylene 96.3  80-125601926

001000Naphthalene 90  40-140100900

001000o-Xylene 95.7  75-12530957

001000Toluene 94.6  70-12530946.5

003000Xylenes, Total 96.1  75-125902882

001000 Surr: 1,2-Dichloroethane-d4 92  70-1300919.5

001000 Surr: 4-Bromofluorobenzene 104  70-13001042

001000 Surr: Dibromofluoromethane 95.5  70-1300955

001000 Surr: Toluene-d8 93.2  70-1300931.5

QC Page: 5 of  7
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Project: Tank 17 BP (49161253.28)

Client: Barr Engineering Company
Work Order: 15121194

QC BATCH REPORT

Batch ID: 80518 Instrument ID VMS8 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 12/21/15 06:33 PM

Prep Date: 12/21/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3632777

MS

Run ID: VMS8_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15121077-14A MS

0010001,2,4-Trimethylbenzene 96.4  65-13530964

0010001,3,5-Trimethylbenzene 102  65-135301024

001000Benzene 101  75-125301010

001000Ethylbenzene 93  75-12530929.5

002000m,p-Xylene 96.1  80-125601922

001000Naphthalene 82.1  40-140100821

001000o-Xylene 96  75-12530960.5

001000Toluene 93.2  70-12530931.5

003000Xylenes, Total 96.1  75-125902883

001000 Surr: 1,2-Dichloroethane-d4 94.8  70-1300947.5

001000 Surr: 4-Bromofluorobenzene 104  70-13001045

001000 Surr: Dibromofluoromethane 95.9  70-1300959

001000 Surr: Toluene-d8 93.8  70-1300938

Qual
RPD 
Limit

Analysis Date: 12/21/15 06:57 PM

Prep Date: 12/21/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3632779

MSD

Run ID: VMS8_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15121077-14A MSD

964010001,2,4-Trimethylbenzene 98  65-135 3030 1.65980

1024010001,3,5-Trimethylbenzene 100  65-135 3030 2.47999.5

101001000Benzene 99.8  75-125 3030 1.15998.5

929.501000Ethylbenzene 93.3  75-125 3030 0.376933

192202000m,p-Xylene 96.1  80-125 3060 0.0261922

82101000Naphthalene 89.2  40-140 30100 8.29892

960.501000o-Xylene 95.2  75-125 3030 0.889952

931.501000Toluene 91.3  70-125 3030 2.01913

288303000Xylenes, Total 95.8  75-125 3090 0.3132874

947.501000 Surr: 1,2-Dichloroethane-d4 93.4  70-130 300 1.44934

104501000 Surr: 4-Bromofluorobenzene 106  70-130 300 1.81064

95901000 Surr: Dibromofluoromethane 93.4  70-130 300 2.59934.5

93801000 Surr: Toluene-d8 94.2  70-130 300 0.479942.5

The following samples were analyzed in this batch: 15121194-
01B

15121194-
02B

QC Page: 6 of  7
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Project: Tank 17 BP (49161253.28)

Client: Barr Engineering Company
Work Order: 15121194

QC BATCH REPORT

Batch ID: R178752 Instrument ID MOIST Method: E160.3M

Qual
RPD 
Limit

Analysis Date: 12/21/15 01:02 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3631130

MBLK

Run ID: MOIST_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: WBLKS-R178752

Moisture 0.050U

Qual
RPD 
Limit

Analysis Date: 12/21/15 01:02 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3631129

LCS

Run ID: MOIST_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R178752

00100Moisture 100 99.5-100.50.050100

Qual
RPD 
Limit

Analysis Date: 12/21/15 01:02 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3631109

DUP

Run ID: MOIST_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15121192-06A DUP

18.2800Moisture 0 200.050 2.3818.72

Qual
RPD 
Limit

Analysis Date: 12/21/15 01:02 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3631119

DUP

Run ID: MOIST_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15121196-02A DUP

19.7200Moisture 0 200.050 0.91719.54

The following samples were analyzed in this batch: 15121194-
01C

15121194-
02C

QC Page: 7 of  7
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ALS Group USA, Corp

Sample Receipt Checklist

Client Name: BARRENG-MN

Work Order: 15121194

Date/Time Received: 18-Dec-15 09:30

Received by: KRW

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Soil
Carrier name: FedEx

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 2.0/2.0 C

Login Notes:

SR2

Cooler(s)/Kit(s):

18-Dec-15 18-Dec-15 Keith Wierenga  Tom Beamish

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 12/18/2015 2:35:37 PM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:
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24-Aug-2015

Barr Engineering Company
Ryan Erickson

Dear Ryan,

Re: Enbridge - Tank 14/16 (49161253.28) Work Order: 15081056

4700 West 77th Street
Minneapolis, MN  55435-4803

ALS Environmental received 3 samples on 20-Aug-2015 for the analyses presented in the 
following report.

Client Services Coordinator
Tom Beamish

Electronically approved by: Tom Beamish

Certificate No: WI: 399084510

The analytical data provided relates directly to the samples received by ALS Environmental and for only 
the analyses requested. 

Sample results are compliant with NELAP standard requirements and QC results achieved laboratory 
specifications.  Any exceptions are noted in the Case Narrative, or noted with qualifiers in the report or 
QC batch information. Should this laboratory report need to be reproduced, it should be reproduced in full
unless written approval has been obtained from ALS Environmental. Samples will be disposed in 30 days
unless storage arrangements are made.

The total number of pages in this report is 14.

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

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185

Report of Laboratory Analysis



Date: 24-Aug-15ALS Group USA, Corp

Project: Enbridge - Tank 14/16 (49161253.28)
Client: Barr Engineering Company

Work Order: 15081056
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
15081056-01 Tank 14/16 - Stockpile-1 Soil 08/18/15 11:30 08/20/15 09:00
15081056-02 Tank 14/16 - Stockpile-2 Soil 08/18/15 11:45 08/20/15 09:00
15081056-03 Trip Blank Soil 08/18/15 08/20/15 09:00

Sample Summary Page 1 of  1



ALS Group USA, Corp Date: 24-Aug-15

QUALIFIERS, 
ACRONYMS, UNITSProject: Enbridge - Tank 14/16 (49161253.28)

Client: Barr Engineering Company

WorkOrder: 15081056

Units Reported             Description 

Qualifier             Description

Acronym             Description 

Percent of Sample% of sample
Micrograms per Kilogramµg/Kg
Micrograms per Kilogram Dry Weightµg/Kg-dry
Milligrams per Kilogram Dry Weightmg/Kg-dry

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte is present at an estimated concentration between the MDL and Report LimitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU
Analyte was detected in the Method Blank between the MDL and PQL, sample results may exhibit background or reagent 
contamination at the observed level.

X

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Limit of Detection (see MDL)LOD

Limit of Quantitation (see PQL)LOQ

Method BlankMBLK

Method Detection LimitMDL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Target Detection LimitTDL

Too Numerous To CountTNTC

APHA Standard MethodsA

ASTMD

EPAE

SW-846 Update IIISW

QF Page 1 of 1



Date: 24-Aug-15ALS Group USA, Corp

Project: Enbridge - Tank 14/16 (49161253.28)
Client: Barr Engineering Company

Work Order: 15081056
Case Narrative

Samples for the above noted Work Order were received on 08/20/15.  The attached "Sample 
Receipt Checklist" documents the status of custody seals, container integrity, preservation, 
and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section. 
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.

With the following exceptions, all sample analyses achieved analytical criteria.

Volatile Organics: 
No deviations or anomalies were noted.

Extractable Organics: 
No deviations or anomalies were noted.

Wet Chemistry: 
No deviations or anomalies were noted.
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Project: Enbridge - Tank 14/16 (49161253.28)
Sample ID: Tank 14/16 - Stockpile-1
Collection Date: 08/18/15 11:30 AM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081056

Dilution 
Factor

Lab ID: 15081056-01

ALS Group USA, Corp Date: 24-Aug-15

MDL 

DIESEL RANGE ORGANICS BY GC-FID PUBL-SW-141 Analyst: ITPrep: PUBL-SW-141 / 8/21/15Method:
DRO (C10-C28) 08/24/15 11:427.0 mg/Kg-dry 1220 2.9

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: AKPrep: SW5035 / 8/20/15Method:
Benzene 08/21/15 17:5540 µg/Kg-dry 1ND 16
Ethylbenzene 08/21/15 17:5540 µg/Kg-dry 1220 15
m,p-Xylene 08/21/15 17:5580 µg/Kg-dry 1230 30
o-Xylene 08/21/15 17:5540 µg/Kg-dry 1ND 17
Toluene 08/21/15 17:5540 µg/Kg-dry 1ND 15
Xylenes, Total 08/21/15 17:55120 µg/Kg-dry 1250 47
 Surr: 1,2-Dichloroethane-d4 08/21/15 17:5570-130 %REC 199.3
 Surr: 4-Bromofluorobenzene 08/21/15 17:5570-130 %REC 1102
 Surr: Dibromofluoromethane 08/21/15 17:5570-130 %REC 199.6
 Surr: Toluene-d8 08/21/15 17:5570-130 %REC 1105

MOISTURE E160.3M Analyst: EVBMethod:
Moisture 08/21/15 14:450.050 % of sample 125 0.025
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Project: Enbridge - Tank 14/16 (49161253.28)
Sample ID: Tank 14/16 - Stockpile-2
Collection Date: 08/18/15 11:45 AM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081056

Dilution 
Factor

Lab ID: 15081056-02

ALS Group USA, Corp Date: 24-Aug-15

MDL 

DIESEL RANGE ORGANICS BY GC-FID PUBL-SW-141 Analyst: ITPrep: PUBL-SW-141 / 8/21/15Method:
DRO (C10-C28) 08/24/15 13:1317 mg/Kg-dry 2890 7.0

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: AKPrep: SW5035 / 8/20/15Method:
Benzene 08/21/15 18:1953 µg/Kg-dry 1150 21
Ethylbenzene 08/21/15 18:1953 µg/Kg-dry 1820 20
m,p-Xylene 08/21/15 18:19110 µg/Kg-dry 12,400 40
o-Xylene 08/21/15 18:1953 µg/Kg-dry 1500 22
Toluene 08/21/15 18:1953 µg/Kg-dry 1ND 20
Xylenes, Total 08/21/15 18:19160 µg/Kg-dry 12,900 62
 Surr: 1,2-Dichloroethane-d4 08/21/15 18:1970-130 %REC 197.6
 Surr: 4-Bromofluorobenzene 08/21/15 18:1970-130 %REC 1105
 Surr: Dibromofluoromethane 08/21/15 18:1970-130 %REC 1100
 Surr: Toluene-d8 08/21/15 18:1970-130 %REC 1109

MOISTURE E160.3M Analyst: EVBMethod:
Moisture 08/21/15 14:450.050 % of sample 143 0.025
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Project: Enbridge - Tank 14/16 (49161253.28)
Sample ID: Trip Blank
Collection Date: 08/18/15 Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081056

Dilution 
Factor

Lab ID: 15081056-03

ALS Group USA, Corp Date: 24-Aug-15

MDL 

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: AKPrep: SW5035 / 8/20/15Method:
Benzene 08/21/15 19:0930 µg/Kg 1ND 12
Ethylbenzene 08/21/15 19:0930 µg/Kg 1ND 11
m,p-Xylene 08/21/15 19:0960 µg/Kg 1ND 23
o-Xylene 08/21/15 19:0930 µg/Kg 1ND 13
Toluene 08/21/15 19:0930 µg/Kg 1ND 11
Xylenes, Total 08/21/15 19:0990 µg/Kg 1ND 35
 Surr: 1,2-Dichloroethane-d4 08/21/15 19:0970-130 %REC 1100
 Surr: 4-Bromofluorobenzene 08/21/15 19:0970-130 %REC 1102
 Surr: Dibromofluoromethane 08/21/15 19:0970-130 %REC 197.0
 Surr: Toluene-d8 08/21/15 19:0970-130 %REC 1102
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Date: 24-Aug-15ALS Group USA, Corp

Project: Enbridge - Tank 14/16 (49161253.28)

Client: Barr Engineering Company
Work Order: 15081056

QC BATCH REPORT

Batch ID: 75077 Instrument ID GC8 Method: PUBL-SW-141

Qual
RPD 
Limit

Analysis Date: 08/24/15 10:42 AM

Prep Date: 08/21/15

Analyte Result %REC %RPD

Units:mg/Kg

PQL

Client ID: SeqNo:3429147

MBLK

Run ID: GC8_150824A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: DBLKS1-75077-75077

MDL
DRO (C10-C28) 5.0ND 2

Qual
RPD 
Limit

Analysis Date: 08/24/15 10:12 AM

Prep Date: 08/21/15

Analyte Result %REC %RPD

Units:mg/Kg

PQL

Client ID: SeqNo:3429146

LCS

Run ID: GC8_150824A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: DLCSS1-75077-75077

MDL
00200DRO (C10-C28) 89.6  70-1205.0179.2 2

Qual
RPD 
Limit

Analysis Date: 08/24/15 12:41 PM

Prep Date: 08/21/15

Analyte Result %REC %RPD

Units:mg/Kg

PQL

Client ID: SeqNo:3429151

LCSD

Run ID: GC8_150824A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: DLCSDS1-75077-75077

MDL
179.20200DRO (C10-C28) 95.7  70-120 205.0 6.61191.4 2

The following samples were analyzed in this batch: 15081056-
01C

15081056-
02C

QC Page: 1 of  4
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Project: Enbridge - Tank 14/16 (49161253.28)

Client: Barr Engineering Company
Work Order: 15081056

QC BATCH REPORT

Batch ID: 75049 Instrument ID VMS5 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 08/20/15 03:12 PM

Prep Date: 08/20/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3426688

MBLK

Run ID: VMS5_150820A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-75049-75049

MDL
Benzene 30ND 12
Ethylbenzene 30ND 11
m,p-Xylene 60ND 23
o-Xylene 30ND 13
Toluene 30ND 11
Xylenes, Total 90ND 35

001000 Surr: 1,2-Dichloroethane-d4 101  70-13001008 0
001000 Surr: 4-Bromofluorobenzene 98.8  70-1300988.5 0
001000 Surr: Dibromofluoromethane 100  70-13001004 0
001000 Surr: Toluene-d8 102  70-13001020 0

Qual
RPD 
Limit

Analysis Date: 08/20/15 01:55 PM

Prep Date: 08/20/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3426687

LCS

Run ID: VMS5_150820A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-75049-75049

MDL
001000Benzene 99.3  75-12530993 12
001000Ethylbenzene 97.1  75-12530971 11
002000m,p-Xylene 98.3  80-125601966 23
001000o-Xylene 95.8  75-12530957.5 13
001000Toluene 99.2  70-12530992 11
003000Xylenes, Total 97.5  75-125902924 35
001000 Surr: 1,2-Dichloroethane-d4 96.4  70-1300963.5 0
001000 Surr: 4-Bromofluorobenzene 99.6  70-1300995.5 0
001000 Surr: Dibromofluoromethane 100  70-1300999.5 0
001000 Surr: Toluene-d8 100  70-13001004 0

Qual
RPD 
Limit

Analysis Date: 08/20/15 11:41 PM

Prep Date: 08/20/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3426784

MS

Run ID: VMS5_150820A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15081030-01A MS

MDL
001000Benzene 97.3  75-12530973 12
065.51000Ethylbenzene 89  75-12530955 11
03272000m,p-Xylene 81.8  80-125601962 23
0661000o-Xylene 87.6  75-12530942 13
001000Toluene 95.8  70-12530957.5 11
03963000Xylenes, Total 83.6  75-125902904 35
001000 Surr: 1,2-Dichloroethane-d4 98.3  70-1300983 0
001000 Surr: 4-Bromofluorobenzene 103  70-13001031 0
001000 Surr: Dibromofluoromethane 97.2  70-1300971.5 0
001000 Surr: Toluene-d8 101  70-13001010 0
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Project: Enbridge - Tank 14/16 (49161253.28)

Client: Barr Engineering Company
Work Order: 15081056

QC BATCH REPORT

Batch ID: 75049 Instrument ID VMS5 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 08/21/15 12:07 PM

Prep Date: 08/20/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3426785

MSD

Run ID: VMS5_150820A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15081030-01A MSD

MDL
97301000Benzene 101  75-125 3030 3.831011 12
95565.51000Ethylbenzene 93.2  75-125 3030 4.3997 11

19623272000m,p-Xylene 83.8  80-125 3060 2.042003 23
942661000o-Xylene 89.5  75-125 3030 2961 13

957.501000Toluene 99  70-125 3030 3.29989.5 11
29043963000Xylenes, Total 85.6  75-125 3090 2.032964 35

98301000 Surr: 1,2-Dichloroethane-d4 98.2  70-130 300 0.0509982.5 0
103101000 Surr: 4-Bromofluorobenzene 101  70-130 300 2.161009 0
971.501000 Surr: Dibromofluoromethane 95.9  70-130 300 1.3959 0
101001000 Surr: Toluene-d8 99.3  70-130 300 1.7993 0

The following samples were analyzed in this batch: 15081056-
01A

15081056-
02A

15081056-
03A
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Project: Enbridge - Tank 14/16 (49161253.28)

Client: Barr Engineering Company
Work Order: 15081056

QC BATCH REPORT

Batch ID: R170180 Instrument ID MOIST Method: E160.3M

Qual
RPD 
Limit

Analysis Date: 08/21/15 02:45 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3428821

MBLK

Run ID: MOIST_150821A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: WBLKS-R170180

MDL
Moisture 0.050ND 0.025

Qual
RPD 
Limit

Analysis Date: 08/21/15 02:45 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3428820

LCS

Run ID: MOIST_150821A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R170180

MDL
00100Moisture 100 99.5-100.50.050100 0.025

Qual
RPD 
Limit

Analysis Date: 08/21/15 02:45 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3428807

DUP

Run ID: MOIST_150821A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15081099-01B DUP

MDL
6.1700Moisture 0 200.050 6.436.58 0.025

Qual
RPD 
Limit

Analysis Date: 08/21/15 02:45 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3428814

DUP

Run ID: MOIST_150821A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15081123-01A DUP

MDL
7.0800Moisture 0 200.050 0.2827.1 0.025

The following samples were analyzed in this batch: 15081056-
01B

15081056-
02B
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ALS Group USA, Corp

Sample Receipt Checklist

Client Name: BARRENG-MN

Work Order: 15081056

Date/Time Received: 20-Aug-15 09:00

Received by: NML

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Soil
Carrier name: FedEx

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 1.2/1.2 c

Login Notes:

SR2

Cooler(s)/Kit(s):

20-Aug-15 20-Aug-15 Diane Shaw  Tom Beamish

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 8/20/2015 11:16:56 AM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:
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21-Dec-2015

Barr Engineering Company
Laura Novitzki

Dear Laura,

Re: Tank 14, 16, 17 Roadway - Enbridge (49161253.28) Work Order: 15121051

4300 MarketPointe Drive

Minneapolis, MN  55435
Suite 200

ALS Environmental received 3 samples on 17-Dec-2015 for the analyses presented in the 
following report.

Client Services Coordinator
Tom Beamish

Electronically approved by: Tom Beamish

Certificate No: WI: 399084510

The analytical data provided relates directly to the samples received by ALS Environmental and for only 
the analyses requested. 

Sample results are compliant with NELAP standard requirements and QC results achieved laboratory 
specifications.  Any exceptions are noted in the Case Narrative, or noted with qualifiers in the report or 
QC batch information. Should this laboratory report need to be reproduced, it should be reproduced in full
unless written approval has been obtained from ALS Environmental. Samples will be disposed in 30 days
unless storage arrangements are made.

The total number of pages in this report is 15.

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

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185

Report of Laboratory Analysis



Date: 21-Dec-15ALS Group USA, Corp

Project: Tank 14, 16, 17 Roadway - Enbridge (49161253.28)
Client: Barr Engineering Company

Work Order: 15121051
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
15121051-01 Tank 14/16 - Stockpile - 3 Soil 12/16/15 12:45 12/17/15 09:30
15121051-02 Tank 14/16 - Stockpile - 4 Soil 12/16/15 12:55 12/17/15 09:30
15121051-03 Trip Blank Soil 12/16/15 12/17/15 09:30
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ALS Group USA, Corp Date: 21-Dec-15

QUALIFIERS, 
ACRONYMS, UNITSProject: Tank 14, 16, 17 Roadway - Enbridge (49161253.28)

Client: Barr Engineering Company

WorkOrder: 15121051

Units Reported             Description 

Qualifier             Description

Acronym             Description 

Percent of Sample% of sample
Micrograms per Kilogramµg/Kg
Micrograms per Kilogram Dry Weightµg/Kg-dry
Milligrams per Kilogram Dry Weightmg/Kg-dry

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte is present at an estimated concentration between the MDL and Report LimitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU
Analyte was detected in the Method Blank between the MDL and PQL, sample results may exhibit background or reagent 
contamination at the observed level.

X

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Limit of Detection (see MDL)LOD

Limit of Quantitation (see PQL)LOQ

Method BlankMBLK

Method Detection LimitMDL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Target Detection LimitTDL

Too Numerous To CountTNTC

APHA Standard MethodsA

ASTMD

EPAE

SW-846 Update IIISW
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Date: 21-Dec-15ALS Group USA, Corp

Project: Tank 14, 16, 17 Roadway - Enbridge (49161253.28)
Client: Barr Engineering Company

Work Order: 15121051
Case Narrative

Samples for the above noted Work Order were received on 12/17/15.  The attached "Sample 
Receipt Checklist" documents the status of custody seals, container integrity, preservation, 
and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section. 
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.

With the following exceptions, all sample analyses achieved analytical criteria.

Volatile Organics: 
No deviations or anomalies were noted.

Extractable Organics: 
No deviations or anomalies were noted.

Wet Chemistry: 
No deviations or anomalies were noted.
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Project: Tank 14, 16, 17 Roadway - Enbridge (49161253.28)
Sample ID: Tank 14/16 - Stockpile - 3
Collection Date: 12/16/15 12:45 PM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15121051

Dilution 
Factor

Lab ID: 15121051-01

ALS Group USA, Corp Date: 21-Dec-15

MDL 

DIESEL RANGE ORGANICS BY GC-FID PUBL-SW-141 Analyst: ITPrep: PUBL-SW-141 / 
12/18/15

Method:

DRO (C10-C28) 12/21/15 11:5011 mg/Kg-dry 1710 4.4

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: WHPrep: SW5035 / 12/17/15Method:
Benzene 12/17/15 18:4150 µg/Kg-dry 1U 11
Ethylbenzene 12/17/15 18:4150 µg/Kg-dry 1U 12
m,p-Xylene 12/17/15 18:41100 µg/Kg-dry 1U 23
o-Xylene 12/17/15 18:4150 µg/Kg-dry 1U 16
Toluene 12/17/15 18:4150 µg/Kg-dry 1U 17
Xylenes, Total 12/17/15 18:41150 µg/Kg-dry 1U 39
 Surr: 1,2-Dichloroethane-d4 12/17/15 18:4170-130 %REC 199.7
 Surr: 4-Bromofluorobenzene 12/17/15 18:4170-130 %REC 1100
 Surr: Dibromofluoromethane 12/17/15 18:4170-130 %REC 198.2
 Surr: Toluene-d8 12/17/15 18:4170-130 %REC 195.8

MOISTURE E160.3M Analyst: EDMethod:
Moisture 12/17/15 16:260.050 % of sample 139 0.025

AR Page 1 of  3
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Project: Tank 14, 16, 17 Roadway - Enbridge (49161253.28)
Sample ID: Tank 14/16 - Stockpile - 4
Collection Date: 12/16/15 12:55 PM Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15121051

Dilution 
Factor

Lab ID: 15121051-02

ALS Group USA, Corp Date: 21-Dec-15

MDL 

DIESEL RANGE ORGANICS BY GC-FID PUBL-SW-141 Analyst: ITPrep: PUBL-SW-141 / 
12/18/15

Method:

DRO (C10-C28) 12/21/15 12:209.1 mg/Kg-dry 1450 3.7

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: WHPrep: SW5035 / 12/17/15Method:
Benzene 12/17/15 17:4857 µg/Kg-dry 1U 13
Ethylbenzene J 12/17/15 17:4857 µg/Kg-dry 132 13
m,p-Xylene J 12/17/15 17:48110 µg/Kg-dry 143 25
o-Xylene 12/17/15 17:4857 µg/Kg-dry 1U 18
Toluene 12/17/15 17:4857 µg/Kg-dry 1U 19
Xylenes, Total 12/17/15 17:48170 µg/Kg-dry 1U 44
 Surr: 1,2-Dichloroethane-d4 12/17/15 17:4870-130 %REC 199.0
 Surr: 4-Bromofluorobenzene 12/17/15 17:4870-130 %REC 1102
 Surr: Dibromofluoromethane 12/17/15 17:4870-130 %REC 198.2
 Surr: Toluene-d8 12/17/15 17:4870-130 %REC 197.0

MOISTURE E160.3M Analyst: EDMethod:
Moisture 12/17/15 16:260.050 % of sample 147 0.025

AR Page 2 of  3
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Project: Tank 14, 16, 17 Roadway - Enbridge (49161253.28)
Sample ID: Trip Blank
Collection Date: 12/16/15 Matrix: SOIL

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15121051

Dilution 
Factor

Lab ID: 15121051-03

ALS Group USA, Corp Date: 21-Dec-15

MDL 

VOLATILE ORGANIC COMPOUNDS SW8260B Analyst: WHPrep: SW5035 / 12/17/15Method:
Benzene 12/17/15 18:1430 µg/Kg 1U 6.8
Ethylbenzene 12/17/15 18:1430 µg/Kg 1U 7.0
m,p-Xylene 12/17/15 18:1460 µg/Kg 1U 13
o-Xylene 12/17/15 18:1430 µg/Kg 1U 9.7
Toluene 12/17/15 18:1430 µg/Kg 1U 9.9
Xylenes, Total 12/17/15 18:1490 µg/Kg 1U 23
 Surr: 1,2-Dichloroethane-d4 12/17/15 18:1470-130 %REC 198.6
 Surr: 4-Bromofluorobenzene 12/17/15 18:1470-130 %REC 195.3
 Surr: Dibromofluoromethane 12/17/15 18:1470-130 %REC 199.8
 Surr: Toluene-d8 12/17/15 18:1470-130 %REC 196.8

AR Page 3 of  3
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Date: 21-Dec-15ALS Group USA, Corp

Project: Tank 14, 16, 17 Roadway - Enbridge (49161253.28)

Client: Barr Engineering Company
Work Order: 15121051

QC BATCH REPORT

Batch ID: 80457 Instrument ID GC8 Method: PUBL-SW-141

Qual
RPD 
Limit

Analysis Date: 12/21/15 10:50 AM

Prep Date: 12/18/15

Analyte Result %REC %RPD

Units:mg/Kg

PQL

Client ID: SeqNo:3630946

MBLK

Run ID: GC8_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: DBLKS1-80457-80457

MDL
DRO (C10-C28) 5.0U 2

Qual
RPD 
Limit

Analysis Date: 12/21/15 10:20 AM

Prep Date: 12/18/15

Analyte Result %REC %RPD

Units:mg/Kg

PQL

Client ID: SeqNo:3630945

LCS

Run ID: GC8_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: DLCSS1-80457-80457

MDL
00200DRO (C10-C28) 78.3  70-1205.0156.5 2

Qual
RPD 
Limit

Analysis Date: 12/21/15 01:20 PM

Prep Date: 12/18/15

Analyte Result %REC %RPD

Units:mg/Kg

PQL

Client ID: SeqNo:3630963

LCSD

Run ID: GC8_151221A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: DLCSDS1-80457-80457

MDL
156.50200DRO (C10-C28) 86.8  70-120 205.0 10.3173.6 2

The following samples were analyzed in this batch: 15121051-
01B

15121051-
02B

QC Page: 1 of  4
Note: See Qualifiers Page for a list of Qualifiers and their explanation.



Project: Tank 14, 16, 17 Roadway - Enbridge (49161253.28)

Client: Barr Engineering Company
Work Order: 15121051

QC BATCH REPORT

Batch ID: 80407 Instrument ID VMS7 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 12/18/15 01:58 PM

Prep Date: 12/17/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3628854

MBLK

Run ID: VMS7_151218A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: MBLK-80407-80407

MDL
Benzene 30U 6.8
Ethylbenzene 30U 7
m,p-Xylene 60U 13
o-Xylene 30U 9.7
Toluene 30U 9.9
Xylenes, Total 90U 23

001000 Surr: 1,2-Dichloroethane-d4 100  70-13001001 0
001000 Surr: 4-Bromofluorobenzene 101  70-13001013 0
001000 Surr: Dibromofluoromethane 95.8  70-1300958.5 0
001000 Surr: Toluene-d8 97.6  70-1300976 0

Qual
RPD 
Limit

Analysis Date: 12/18/15 12:18 PM

Prep Date: 12/17/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: SeqNo:3628853

LCS

Run ID: VMS7_151218A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-80407-80407

MDL
001000Benzene 114  75-125301144 6.8
001000Ethylbenzene 102  75-125301024 7
002000m,p-Xylene 106  80-125602117 13
001000o-Xylene 102  75-125301023 9.7
001000Toluene 103  70-125301030 9.9
003000Xylenes, Total 105  75-125903140 23
001000 Surr: 1,2-Dichloroethane-d4 95.8  70-1300958.5 0
001000 Surr: 4-Bromofluorobenzene 102  70-13001024 0
001000 Surr: Dibromofluoromethane 101  70-13001012 0
001000 Surr: Toluene-d8 96  70-1300960 0

Qual
RPD 
Limit

Analysis Date: 12/17/15 07:59 PM

Prep Date: 12/17/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: Tank 14/16 - Stockpile - 4 SeqNo:3626652

MS

Run ID: VMS5_151217A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15121051-02A MS

MDL
001000Benzene 115  75-125301146 6.8
0171000Ethylbenzene 113  75-125301145 7
022.52000m,p-Xylene 114  80-125602298 13
001000o-Xylene 112  75-125301120 9.7
001000Toluene 109  70-125301089 9.9
0223000Xylenes, Total 113  75-125903418 23
001000 Surr: 1,2-Dichloroethane-d4 97  70-1300970.5 0
001000 Surr: 4-Bromofluorobenzene 103  70-13001034 0
001000 Surr: Dibromofluoromethane 99.4  70-1300993.5 0
001000 Surr: Toluene-d8 98.2  70-1300982.5 0

QC Page: 2 of  4
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Project: Tank 14, 16, 17 Roadway - Enbridge (49161253.28)

Client: Barr Engineering Company
Work Order: 15121051

QC BATCH REPORT

Batch ID: 80407 Instrument ID VMS7 Method: SW8260B

Qual
RPD 
Limit

Analysis Date: 12/17/15 08:25 PM

Prep Date: 12/17/15

Analyte Result %REC %RPD

Units:µg/Kg

PQL

Client ID: Tank 14/16 - Stockpile - 4 SeqNo:3626654

MSD

Run ID: VMS5_151217A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15121051-02A MSD

MDL
114601000Benzene 114  75-125 3030 0.04371145 6.8
1145171000Ethylbenzene 114  75-125 3030 1.391161 7
229822.52000m,p-Xylene 116  80-125 3060 1.62334 13
112001000o-Xylene 113  75-125 3030 1.071132 9.7
108901000Toluene 110  70-125 3030 1.321104 9.9
3418223000Xylenes, Total 115  75-125 3090 1.423466 23
970.501000 Surr: 1,2-Dichloroethane-d4 95.6  70-130 300 1.56955.5 0
103401000 Surr: 4-Bromofluorobenzene 103  70-130 300 0.5821028 0
993.501000 Surr: Dibromofluoromethane 99  70-130 300 0.403989.5 0
982.501000 Surr: Toluene-d8 98.6  70-130 300 0.305985.5 0

The following samples were analyzed in this batch: 15121051-
01A

15121051-
02A

15121051-
03A

QC Page: 3 of  4
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Project: Tank 14, 16, 17 Roadway - Enbridge (49161253.28)

Client: Barr Engineering Company
Work Order: 15121051

QC BATCH REPORT

Batch ID: R178592 Instrument ID MOIST Method: E160.3M

Qual
RPD 
Limit

Analysis Date: 12/17/15 04:26 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3627378

MBLK

Run ID: MOIST_151217A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: WBLKS-R178592

MDL
Moisture 0.050U 0.025

Qual
RPD 
Limit

Analysis Date: 12/17/15 04:26 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3627377

LCS

Run ID: MOIST_151217A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: LCS-R178592

MDL
00100Moisture 100 99.5-100.50.050100 0.025

Qual
RPD 
Limit

Analysis Date: 12/17/15 04:26 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3627350

DUP

Run ID: MOIST_151217A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15121025-03A DUP

MDL
15.3400Moisture 0 200.050 3.5814.8 0.025

Qual
RPD 
Limit

Analysis Date: 12/17/15 04:26 PM

Prep Date:

Analyte Result %REC %RPD

Units:% of sample

PQL

Client ID: SeqNo:3627369

DUP

Run ID: MOIST_151217A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: 15121048-07A DUP

MDL
55.2700Moisture 0 200.050 7.8259.77 0.025

The following samples were analyzed in this batch: 15121051-
01B

15121051-
02C

QC Page: 4 of  4
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ALS Group USA, Corp

Sample Receipt Checklist

Client Name: BARRENG-MN

Work Order: 15121051

Date/Time Received: 17-Dec-15 09:30

Received by: KRW

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Soil
Carrier name: FedEx

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 2.8/2.8 C

Login Notes:

SR2

Cooler(s)/Kit(s):

17-Dec-15 17-Dec-15 Keith Wierenga  Tom Beamish

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 12/17/2015 11:46:16 AM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:

SRC Page 1 of  1































Date Ticket Customer Truck Material Tons

03/11/2016 272003 001342 - Enbridge Pipelines LLC T53691W Contaminated Soil Tons 14.50

03/11/2016 272008 001342 - Enbridge Pipelines LLC T53691W Contaminated Soil Tons 16.38

03/11/2016 272013 001342 - Enbridge Pipelines LLC T53691W Contaminated Soil Tons 15.38

03/30/2016 272433 001342 - Enbridge Pipelines LLC S39449X Contaminated Soil Tons 13.43

03/30/2016 272438 001342 - Enbridge Pipelines LLC S39449X Contaminated Soil Tons 12.57

03/30/2016 272461 001342 - Enbridge Pipelines LLC S39449X Contaminated Soil Tons 14.94

03/30/2016 272471 001342 - Enbridge Pipelines LLC S38099W Contaminated Soil Tons 15.94

03/30/2016 272472 001342 - Enbridge Pipelines LLC S39449X Contaminated Soil Tons 14.15

03/30/2016 272473 001342 - Enbridge Pipelines LLC S36746W Contaminated Soil Tons 13.78

04/18/2016 273067 001342 - Enbridge Pipelines LLC T53691W Contaminated Soil Tons 18.41

04/18/2016 273077 001342 - Enbridge Pipelines LLC T53691W Contaminated Soil Tons 20.72

Total Tons 170.20

Total Loads 11

Vonco V  Waste Management Campus
100 West Gary Street

Duluth, MN  55808
Permit: SW 536

16-017-I SUP Terminal Namagji Release



Water Disposal 
 
 



FW Tank 1416 Water WLSSD Discharge Approval.txt[9/10/2015 4:26:01 PM]

From:   Alex Smith <alex.smith@enbridge.com>
Sent:   Thursday, August 27, 2015 3:10 PM
To:     Ryan E. Erickson; Ross Soukkala (ross@fourstarconstruction.us)
Subject:        FW: Tank 14/16 Water WLSSD Discharge Approval
Attachments:    Enbridge Tank 14-16  08272015.pdf

Approval from WLSSD for the Tank 14-16 water is attached.
 
Thanks,
Alex

From: Tim Tuominen [mailto:Tim.Tuominen@wlssd.com]  
Sent: Thursday, August 27, 2015 3:03 PM 
To: Alex Smith 
Subject: RE: Tank 14/16 Water WLSSD Discharge Approval

Tim Tuominen 
Chemist WLSSD
2626 Courtland Street
Duluth, MN 55806
(218) 740-4815

From: Alex Smith [mailto:alex.smith@enbridge.com]  
Sent: Thursday, August 27, 2015 2:31 PM 
To: Tim Tuominen <Tim.Tuominen@wlssd.com> 
Subject: Tank 14/16 Water WLSSD Management Request

Mr. Tuominen,

I am submitting a request to manage hydrocarbon impacted water at the WLSSD water treatment 
facility in Duluth, Minnesota. Approximately 5,000 gallons of ground water and rain water with a sheen 
was removed from a contaminated excavation associated with the Enbridge Superior Terminal Tank 
14/16 Ditch Excavation (Project) in Superior, WI. Two representative waste water analytical samples 
(Tank 14/16 - Water - 1 Bin 10; Tank 14/16 - Water - 1 Bin 11) were collected (laboratory report 
attached) and based on the results it appears that the water would be acceptable for disposal at the 
WLSSD waste water treatment facility. Please review the attached laboratory report and let me know if 
the water may be managed at your facility.  

Please contact me about billing or if you have any additional questions.
Thank you,

Alex Smith 
Environmental Analyst II, LP US Environment Operations
—
 
ENBRIDGE 
TEL: 715-398-4795 | FAX: 832-325-5511 | CELL: 715-817-8322  
119 N. 25th Street East, Superior, WI  54880
enbridge.com 



FW Tank 1416 Water WLSSD Discharge Approval.txt[9/10/2015 4:26:01 PM]

Integrity. Safety. Respect.

 
 
* * * * * * * * * * * * * * * * * * * * * * * * * IMPORTANT NOTICE* * * * * * * * * * * * * * * * * * * * * * * * * 
Unless otherwise indicated or obvious from the nature of the transmittal, the information contained in this 
email message is CONFIDENTIAL information intended for the use of the individual or entity named 
herein. If the reader of this message is not the intended recipient, or the employee or agent responsible to 
deliver it to the intended recipient, you are hereby notified that any dissemination, distribution or copying 
of this communication is strictly prohibited. If you have received this communication in error, please 
immediately notify the sender using the above contact information or by return email and delete this 
message and any copies from your computer system. Thank you.

 
 
* * * * * * * * * * * * * * * * * * * * * * * * * IMPORTANT NOTICE* * * * * * * * * * * * * * * * * * * * * * * * * 
Unless otherwise indicated or obvious from the nature of the transmittal, the information contained in this 
email message is CONFIDENTIAL information intended for the use of the individual or entity named 
herein. If the reader of this message is not the intended recipient, or the employee or agent responsible to 
deliver it to the intended recipient, you are hereby notified that any dissemination, distribution or copying 
of this communication is strictly prohibited. If you have received this communication in error, please 
immediately notify the sender using the above contact information or by return email and delete this 
message and any copies from your computer system. Thank you.





26-Aug-2015

Barr Engineering Company
Ryan Erickson

Dear Ryan,

Re: Enbridge Tank 14-16 - Water -1 (49161253.78) Work Order: 15081208

4700 West 77th Street
Minneapolis, MN  55435-4803

ALS Environmental received 3 samples on 22-Aug-2015 for the analyses presented in the 
following report.

Client Services Coordinator
Tom Beamish

Electronically approved by: Tom Beamish

Certificate No: WI: 399084510

The analytical data provided relates directly to the samples received by ALS Environmental and for only 
the analyses requested. 

Sample results are compliant with NELAP standard requirements and QC results achieved laboratory 
specifications.  Any exceptions are noted in the Case Narrative, or noted with qualifiers in the report or 
QC batch information. Should this laboratory report need to be reproduced, it should be reproduced in full
unless written approval has been obtained from ALS Environmental. Samples will be disposed in 30 days
unless storage arrangements are made.

The total number of pages in this report is 15.

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

Sincerely,

ADDRESS 3352 128th Avenue  Holland, Michigan 49424-9263 | PHONE (616) 399-6070 | FAX (616) 399-6185

Report of Laboratory Analysis



Date: 26-Aug-15ALS Group USA, Corp

Project: Enbridge Tank 14-16 - Water -1 (49161253.78)
Client: Barr Engineering Company

Work Order: 15081208
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
15081208-01 Tank 14/16 - Water - 1 Bin 10 Water 08/21/15 13:30 08/22/15 10:00
15081208-02 Tank 14/16 - Water-1 Bin 11 Water 08/21/15 13:45 08/22/15 10:00
15081208-03 Trip Blank Water 08/21/15 13:30 08/22/15 10:00

Sample Summary Page 1 of  1



ALS Group USA, Corp Date: 26-Aug-15

QUALIFIERS, 
ACRONYMS, UNITSProject: Enbridge Tank 14-16 - Water -1 (49161253.78)

Client: Barr Engineering Company

WorkOrder: 15081208

Units Reported             Description 

Qualifier             Description

Acronym             Description 

Micrograms per Literµg/L
Milligrams per Litermg/L

Value exceeds Regulatory Limit*
Not accrediteda
Analyte detected in the associated Method Blank above the Reporting LimitB
Value above quantitation rangeE
Analyzed outside of Holding TimeH
Analyte is present at an estimated concentration between the MDL and Report LimitJ
Not offered for accreditationn
Not Detected at the Reporting LimitND
Sample amount is > 4 times amount spikedO
Dual Column results percent difference > 40%P
RPD above laboratory control limitR
Spike Recovery outside laboratory control limitsS
Analyzed but not detected above the MDLU
Analyte was detected in the Method Blank between the MDL and PQL, sample results may exhibit background or reagent 
contamination at the observed level.

X

Method DuplicateDUP

Laboratory Control SampleLCS

Laboratory Control Sample DuplicateLCSD

Limit of Detection (see MDL)LOD

Limit of Quantitation (see PQL)LOQ

Method BlankMBLK

Method Detection LimitMDL

Matrix SpikeMS

Matrix Spike DuplicateMSD

Practical Quantitation LimitPQL

Relative Percent DifferenceRPD

Target Detection LimitTDL

Too Numerous To CountTNTC

APHA Standard MethodsA

ASTMD

EPAE

SW-846 Update IIISW

QF Page 1 of 1



Date: 26-Aug-15ALS Group USA, Corp

Project: Enbridge Tank 14-16 - Water -1 (49161253.78)
Client: Barr Engineering Company

Work Order: 15081208
Case Narrative

Samples for the above noted Work Order were received on 08/22/15.  The attached "Sample 
Receipt Checklist" documents the status of custody seals, container integrity, preservation, 
and temperature compliance.

Samples were analyzed according to the analytical methodology previously transmitted in the 
"Work Order Acknowledgement".  Methodologies are also documented in the "Analytical 
Result" section for each sample.  Quality control results are listed in the "QC Report" section. 
Sample association for the reported quality control is located at the end of each batch 
summary.  If applicable, results are appropriately qualified in the Analytical Result and QC 
Report sections.  The "Qualifiers" section documents the various qualifiers, units, and 
acronyms utilized in reporting.

With the following exceptions, all sample analyses achieved analytical criteria.

Volatile Organics: 
No deviations or anomalies were noted.

Extractable Organics: 
No deviations or anomalies were noted.

Case Narrative Page 1 of  1



Project: Enbridge Tank 14-16 - Water -1 (49161253.78)
Sample ID: Tank 14/16 - Water - 1 Bin 10
Collection Date: 08/21/15 01:30 PM Matrix: WATER

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081208

Dilution 
Factor

Lab ID: 15081208-01

ALS Group USA, Corp Date: 26-Aug-15

MDL 

DIESEL RANGE ORGANICS BY GC-FID PUBL-SW-141 Analyst: ITPrep: PUBL-SW-141 / 8/24/15Method:
DRO (C10-C28) 08/24/15 17:420.10 mg/L 11.3 0.0070

VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: JNJMethod:
Benzene 08/25/15 04:221.0 µg/L 12.8 0.25
Ethylbenzene 08/25/15 04:221.0 µg/L 1U 0.22
m,p-Xylene 08/25/15 04:222.0 µg/L 1U 0.40
o-Xylene 08/25/15 04:221.0 µg/L 11.9 0.21
Toluene 08/25/15 04:221.0 µg/L 1U 0.20
Xylenes, Total J 08/25/15 04:223.0 µg/L 11.9 0.62
 Surr: 1,2-Dichloroethane-d4 08/25/15 04:2275-120 %REC 1102
 Surr: 4-Bromofluorobenzene 08/25/15 04:2280-110 %REC 198.4
 Surr: Dibromofluoromethane 08/25/15 04:2285-115 %REC 198.3
 Surr: Toluene-d8 08/25/15 04:2285-110 %REC 199.0

AR Page 1 of  3

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Enbridge Tank 14-16 - Water -1 (49161253.78)
Sample ID: Tank 14/16 - Water-1 Bin 11
Collection Date: 08/21/15 01:45 PM Matrix: WATER

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081208

Dilution 
Factor

Lab ID: 15081208-02

ALS Group USA, Corp Date: 26-Aug-15

MDL 

DIESEL RANGE ORGANICS BY GC-FID PUBL-SW-141 Analyst: ITPrep: PUBL-SW-141 / 8/24/15Method:
DRO (C10-C28) 08/24/15 18:120.14 mg/L 10.63 0.010

VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: BGMethod:
Benzene 08/23/15 15:301.0 µg/L 16.2 0.25
Ethylbenzene 08/23/15 15:301.0 µg/L 12.8 0.22
m,p-Xylene 08/23/15 15:302.0 µg/L 111 0.40
o-Xylene 08/23/15 15:301.0 µg/L 14.6 0.21
Toluene 08/23/15 15:301.0 µg/L 11.9 0.20
Xylenes, Total 08/23/15 15:303.0 µg/L 115 0.62
 Surr: 1,2-Dichloroethane-d4 08/23/15 15:3075-120 %REC 199.2
 Surr: 4-Bromofluorobenzene 08/23/15 15:3080-110 %REC 1103
 Surr: Dibromofluoromethane 08/23/15 15:3085-115 %REC 1101
 Surr: Toluene-d8 08/23/15 15:3085-110 %REC 199.8

AR Page 2 of  3

Note: See Qualifiers page for a list of qualifiers and their definitions.



Project: Enbridge Tank 14-16 - Water -1 (49161253.78)
Sample ID: Trip Blank
Collection Date: 08/21/15 01:30 PM Matrix: WATER

Analyses Result Qual Units Date AnalyzedPQL

Client: Barr Engineering Company
Work Order: 15081208

Dilution 
Factor

Lab ID: 15081208-03

ALS Group USA, Corp Date: 26-Aug-15

MDL 

VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: BGMethod:
Benzene 08/23/15 13:471.0 µg/L 1U 0.25
Ethylbenzene 08/23/15 13:471.0 µg/L 1U 0.22
m,p-Xylene 08/23/15 13:472.0 µg/L 1U 0.40
o-Xylene 08/23/15 13:471.0 µg/L 1U 0.21
Toluene 08/23/15 13:471.0 µg/L 1U 0.20
Xylenes, Total 08/23/15 13:473.0 µg/L 1U 0.62
 Surr: 1,2-Dichloroethane-d4 08/23/15 13:4775-120 %REC 199.6
 Surr: 4-Bromofluorobenzene 08/23/15 13:4780-110 %REC 197.6
 Surr: Dibromofluoromethane 08/23/15 13:4785-115 %REC 199.2
 Surr: Toluene-d8 08/23/15 13:4785-110 %REC 199.6

AR Page 3 of  3
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Date: 26-Aug-15ALS Group USA, Corp

Project: Enbridge Tank 14-16 - Water -1 (49161253.78)

Client: Barr Engineering Company
Work Order: 15081208

QC BATCH REPORT

Batch ID: 75137 Instrument ID GC8 Method: PUBL-SW-141

Qual
RPD 
Limit

Analysis Date: 08/24/15 04:42 PM

Prep Date: 08/24/15

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:3430000

MBLK

Run ID: GC8_150824A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: DBLKW1-75137-75137

MDL
DRO (C10-C28) 0.10U 0.012

Qual
RPD 
Limit

Analysis Date: 08/24/15 04:12 PM

Prep Date: 08/24/15

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:3429999

LCS

Run ID: GC8_150824A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: DLCSW1-75137-75137

MDL
005DRO (C10-C28) 76.7  75-1150.103.834 0.012

Qual
RPD 
Limit

Analysis Date: 08/24/15 06:42 PM

Prep Date: 08/24/15

Analyte Result %REC %RPD

Units:mg/L

PQL

Client ID: SeqNo:3430004

LCSD

Run ID: GC8_150824A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: DLCSDW1-75137-75137

MDL
3.83405DRO (C10-C28) 76  75-115 200.10 0.8593.802 0.012

The following samples were analyzed in this batch: 15081208-
01B

15081208-
02B

QC Page: 1 of  5
Note: See Qualifiers Page for a list of Qualifiers and their explanation.



Project: Enbridge Tank 14-16 - Water -1 (49161253.78)

Client: Barr Engineering Company
Work Order: 15081208

QC BATCH REPORT

Batch ID: R170157A Instrument ID VMS5 Method: SW8260

Qual
RPD 
Limit

Analysis Date: 08/23/15 01:21 PM

Prep Date:

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:3428550

MBLK

Run ID: VMS5_150823A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: VBLKW1-150823-R170157A

MDL
Benzene 1.0U 0.25
Ethylbenzene 1.0U 0.22
m,p-Xylene 2.0U 0.4
o-Xylene 1.0U 0.21
Toluene 1.0U 0.2
Xylenes, Total 3.0U 0.62

0020 Surr: 1,2-Dichloroethane-d4 102  75-120020.39 0
0020 Surr: 4-Bromofluorobenzene 97.5  80-110019.5 0
0020 Surr: Dibromofluoromethane 101  85-115020.24 0
0020 Surr: Toluene-d8 99.6  85-110019.93 0

Qual
RPD 
Limit

Analysis Date: 08/23/15 12:30 PM

Prep Date:

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:3428548

LCS

Run ID: VMS5_150823A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: VLCSW1-150823-R170157A

MDL
0020Benzene 95  85-1251.018.99 0.25
0020Ethylbenzene 89.1  85-1251.017.82 0.22
0040m,p-Xylene 90.8  75-1302.036.33 0.4
0020o-Xylene 87.3  80-1251.017.46 0.21
0020Toluene 91.7  85-1251.018.34 0.2
0060Xylenes, Total 89.6  80-1263.053.79 0.62
0020 Surr: 1,2-Dichloroethane-d4 99.8  75-120019.96 0
0020 Surr: 4-Bromofluorobenzene 103  80-110020.57 0
0020 Surr: Dibromofluoromethane 100  85-115020.03 0
0020 Surr: Toluene-d8 101  85-110020.11 0

Qual
RPD 
Limit

Analysis Date: 08/23/15 10:19 PM

Prep Date:

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:3428585

MS

Run ID: VMS5_150823A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 100

Sample ID: 15081131-01A MS

MDL
016872000Benzene 108  85-1251003854 25
0232000Ethylbenzene 105  85-1251002122 22
0374000m,p-Xylene 106  75-1302004280 40
002000o-Xylene 102  80-1251002035 21
0292000Toluene 106  85-1251002145 20
006000Xylenes, Total 105  80-1263006315 62
002000 Surr: 1,2-Dichloroethane-d4 99.2  75-12001985 0
002000 Surr: 4-Bromofluorobenzene 103  80-11002067 0
002000 Surr: Dibromofluoromethane 99.6  85-11501992 0
002000 Surr: Toluene-d8 101  85-11002020 0

QC Page: 2 of  5
Note: See Qualifiers Page for a list of Qualifiers and their explanation.



Project: Enbridge Tank 14-16 - Water -1 (49161253.78)

Client: Barr Engineering Company
Work Order: 15081208

QC BATCH REPORT

Batch ID: R170157A Instrument ID VMS5 Method: SW8260

Qual
RPD 
Limit

Analysis Date: 08/23/15 10:44 PM

Prep Date:

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:3428586

MSD

Run ID: VMS5_150823A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 100

Sample ID: 15081131-01A MSD

MDL
385416872000Benzene 105  85-125 30100 1.863783 25
2122232000Ethylbenzene 102  85-125 30100 2.972060 22
4280374000m,p-Xylene 103  75-130 30200 2.994154 40
203502000o-Xylene 99.2  80-125 30100 2.591983 21
2145292000Toluene 102  85-125 30100 3.322075 20
631506000Xylenes, Total 102  80-126 30300 2.866137 62
198502000 Surr: 1,2-Dichloroethane-d4 98  75-120 300 1.221961 0
206702000 Surr: 4-Bromofluorobenzene 102  80-110 300 1.512036 0
199202000 Surr: Dibromofluoromethane 99.6  85-115 300 0.05021993 0
202002000 Surr: Toluene-d8 99.4  85-110 300 1.61988 0

The following samples were analyzed in this batch: 15081208-
01A

15081208-
02A

15081208-
03A

QC Page: 3 of  5
Note: See Qualifiers Page for a list of Qualifiers and their explanation.



Project: Enbridge Tank 14-16 - Water -1 (49161253.78)

Client: Barr Engineering Company
Work Order: 15081208

QC BATCH REPORT

Batch ID: R170247A Instrument ID VMS6 Method: SW8260

Qual
RPD 
Limit

Analysis Date: 08/25/15 02:38 AM

Prep Date:

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:3430183

MBLK

Run ID: VMS6_150824A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: VBLKW2-150824-R170247A

MDL
Benzene 1.0U 0.25
Ethylbenzene 1.0U 0.22
m,p-Xylene 2.0U 0.4
o-Xylene 1.0U 0.21
Toluene 1.0U 0.2
Xylenes, Total 3.0U 0.62

0020 Surr: 1,2-Dichloroethane-d4 103  75-120020.64 0
0020 Surr: 4-Bromofluorobenzene 96.6  80-110019.32 0
0020 Surr: Dibromofluoromethane 98.8  85-115019.76 0
0020 Surr: Toluene-d8 99.7  85-110019.94 0

Qual
RPD 
Limit

Analysis Date: 08/25/15 01:20 AM

Prep Date:

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:3430182

LCS

Run ID: VMS6_150824A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 1

Sample ID: VLCSW1-150824-R170247A

MDL
0020Benzene 106  85-1251.021.14 0.25
0020Ethylbenzene 101  85-1251.020.23 0.22
0040m,p-Xylene 103  75-1302.041.21 0.4
0020o-Xylene 99.4  80-1251.019.87 0.21
0020Toluene 103  85-1251.020.63 0.2
0060Xylenes, Total 102  80-1263.061.08 0.62
0020 Surr: 1,2-Dichloroethane-d4 99.6  75-120019.92 0
0020 Surr: 4-Bromofluorobenzene 102  80-110020.32 0
0020 Surr: Dibromofluoromethane 101  85-115020.11 0
0020 Surr: Toluene-d8 99.4  85-110019.88 0

Qual
RPD 
Limit

Analysis Date: 08/25/15 11:46 AM

Prep Date:

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:3430473

MS

Run ID: VMS6_150824A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 50

Sample ID: 15081133-01B MS

MDL
019201000Benzene 96.8  85-125502888 13
08.51000Ethylbenzene 101  85-125501022 11
06.52000m,p-Xylene 103  75-1301002060 20
001000o-Xylene 98.9  80-12550989 11
08.51000Toluene 103  85-125501040 9.8
003000Xylenes, Total 102  80-1261503049 31
001000 Surr: 1,2-Dichloroethane-d4 98.2  75-1200981.5 0
001000 Surr: 4-Bromofluorobenzene 102  80-11001024 0
001000 Surr: Dibromofluoromethane 97.6  85-1150975.5 0
001000 Surr: Toluene-d8 101  85-11001006 0

QC Page: 4 of  5
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Project: Enbridge Tank 14-16 - Water -1 (49161253.78)

Client: Barr Engineering Company
Work Order: 15081208

QC BATCH REPORT

Batch ID: R170247A Instrument ID VMS6 Method: SW8260

Qual
RPD 
Limit

Analysis Date: 08/25/15 12:12 PM

Prep Date:

Analyte Result %REC %RPD

Units:µg/L

PQL

Client ID: SeqNo:3430474

MSD

Run ID: VMS6_150824A

SPK Val
SPK Ref 

Value
RPD Ref 

Value
Control 

Limit

DF: 50

Sample ID: 15081133-01B MSD

MDL
288819201000Benzene 106  85-125 3050 3.22982 13
10228.51000Ethylbenzene 108  85-125 3050 6.631092 11
20606.52000m,p-Xylene 109  75-130 30100 6.372196 20

98901000o-Xylene 105  80-125 3050 5.61046 11
10408.51000Toluene 110  85-125 3050 6.741112 9.8
304903000Xylenes, Total 108  80-126 30150 6.123242 31
981.501000 Surr: 1,2-Dichloroethane-d4 98.2  75-120 300 0981.5 0
102401000 Surr: 4-Bromofluorobenzene 102  80-110 300 0.2931021 0
975.501000 Surr: Dibromofluoromethane 98.4  85-115 300 0.817983.5 0
100601000 Surr: Toluene-d8 100  85-110 300 0.2491004 0

The following samples were analyzed in this batch: 15081208-
01A

QC Page: 5 of  5
Note: See Qualifiers Page for a list of Qualifiers and their explanation.





ALS Group USA, Corp

Sample Receipt Checklist

Client Name: BARRENG-MN

Work Order: 15081208

Date/Time Received: 22-Aug-15 10:00

Received by: KRW

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Water
Carrier name: FedEx

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 3.6/3.6 C

Login Notes: Broken Amber bottle (HCl preserved) for sample "Bin 11"

SR2

Cooler(s)/Kit(s):

22-Aug-15 24-Aug-15 Keith Wierenga  Tom Beamish

pH adjusted? Yes No N/A
pH adjusted by:  

Date/Time sample(s) sent to storage: 8/22/2015 10:52:08 AM

Sample(s) received on ice? Yes No

CorrectiveAction:

Comments:

Client Contacted: yes Date Contacted: 24-Aug-15 Person Contacted: REE, LEN, JET

Contacted By: Tom Beamish Regarding: One sample bottle arrived broken

SRC Page 1 of  1
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