A:COM AECOM 218.625.8766 tel

Duluth Technology Village, Suite 260 218.625.2201 fax
11 East Superior Street
Duluth, MN 55802

April 15, 2014

Mr. Karl F. Beaster, P.G.

Environmental Analyst, Liquids Pipelines Environment
Enbridge Energy

Central Square Office

1320 Grand Avenue

Superior, Wisconsin 54880

RE: Annual Report - 2013; Enbridge Energy South Cass Lake Pumping Station, Cass
Lake, Minnesota

Dear Mr. Beaster:

This letter report documents groundwater monitoring activities conducted in June, September and
December 2013, remedial action activities conducted throughout 2013, and a bioventing and natural
source zone depletion (NSZD) pilot study conducted at the site. Figure 1 shows the site location
and Figure 2 depicts the layout of the pumping station, property boundaries and the monitoring well
network (Site).

2013 Groundwater Monitoring Activities
Monitoring Well Installation & Aquifer Hydraulics

On October 15" and 16", 2013 monitoring wells MW-20, MW-21 and MW-22 were installed along
the eastern edge of the Site property southeast of the South Cass Lake pumping station.
Termination depths of the monitoring well installation borings ranged from 26 feet below grade in
MW-22 to 33 feet below grade in MW-20. Each monitoring well was developed using a submersible
pump and a bailer as a surge block. The new monitoring well locations are shown on Figure 2 and
information pertaining to these wells can be found in Attachment I.

One soil sample was collected from each boring and submitted to Pace Analytical for BTEX and
Extended Range Diesel Range Organics (ERDRO) analysis. Petroleum concentrations were not
measured above the minimum laboratory detection limits in these soil samples. The laboratory
analytical report and boring logs/monitoring well construction diagrams are included in Attachment
I of this report.

Depth to groundwater measurements were collected from the monitoring well network prior to
purging and groundwater sample collection. Table 1 provides a comprehensive summary of
groundwater elevation data collected at the Site. Groundwater flow for this investigation has
historically been toward the south and southeast and depth to groundwater measurements from
December 2013 indicate that groundwater flow remains in these directions. Figure 3 depicts the
groundwater flow direction based on December 2013 data.

Groundwater Monitoring Results

Groundwater samples were collected from the Site monitoring wells that did not contain LNAPL
and were submitted to Pace Analytical for analysis. These groundwater samples were analyzed
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for BTEX, ERDRO and a set of biodegradation evaluation parameters that included methane,
nitrite and sulfate.

The addition of the three new monitoring wells above appears to have better defined the down
gradient extent of the dissolved benzene plume for this release. Historically, the dissolved
benzene plume has been shown to extend to monitoring well MW-16A (December 2012) or
approximately 850 feet down gradient of the release location.

Groundwater samples from monitoring well MW-10 have consistently contained moderate (and the
highest) benzene concentrations and samples from MW-9, along with the four USGS monitoring
wells, have also shown historical benzene impacts, although recent benzene results from the latter
five wells have been below the minimum laboratory limit. As of December 2013, the benzene
results indicate that the dissolved phase benzene plume has decreased in size compared to the
same time in 2012 and appears to be limited to the area near the historical petroleum release.
Table 2 contains the cumulative benzene results for this investigation.

Benzene was not detected in samples collected from monitoring well MW-16A during any of the
monitoring events conducted in 2013. Therefore, it does not appear that the dissolved benzene
plume is expanding or migrating toward the property boundary. The ERDRO concentration trends
observed at monitoring wells MW-16 and MW-19 show a decreasing concentration during 2013,
further supporting the dissolved plume was not migrating down gradient in 2013.

The 2013 ERDRO results are similar to the benzene results with the exception that moderate
concentrations have also been detected in monitoring wells MW-16A, MW-16B, MW-17 and MW-
19. Table 2 contains the cumulative ERDRO results for this investigation.

Natural Attenuation Parameter Discussion

Water samples collected from monitoring wells were also submitted for laboratory analysis of nitrate
+ nitrite, sulfate, and methane during the June, September and December 2013 sampling events.
These field and analytical results indicate that petroleum hydrocarbons are likely degrading by both
aerobic and anaerobic (specifically methanogenic) processes as the methane concentrations tend
to be elevated at monitoring wells where petroleum contamination has been documented.

Concentrations of sulfate and nitrate were similar for both non-impacted and impacted monitoring
wells indicating that biodegradation via the sulfate and nitrate reduction pathways does not appear
to be occurring to a significant extent within the groundwater monitoring network. Table 3
summarizes the results of these data collection activities.

Light Non-Aqueous Phase Liquid (LNAPL)

During the June, September and December 2013 monitoring events, LNAPL thickness
measurements were collected with an oil/water interface probe from monitoring wells MW-3, MW-5,
MW-11 and MW-13. During the most recent sampling event in December 2013, the crude oil
thickness ranged from 0.92 feet at monitoring well MW-11 to 3.25 feet at monitoring well MW-13.
Table 1 provides a comprehensive summary of the LNAPL thickness measurements observed from
these four monitoring locations.

LNAPL recovery will not be conducted in 2014 so that LNAPL thickness measurements can be
collected to aid in design of the remedial system and to track system effectiveness over time.
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2013 Bioventing and Natural Source Zone Depletion Study Activities

At the request of Enbridge, AECOM conducted site work to determine the site characteristics
needed to design and develop a bioventing system at the Site. A more thorough discussion of
these findings is attached to the report as the “Report of Bioventing Pilot Study & NSZD Study” in
Attachment III.

A respiration and permeability test were conducted on the Site. The results indicate that oxygen
may be limiting biodegradation of the LNAPL in the subsurface and that an oxygen utilization rate of
approximately 1.5 to 3 percent can be expected after initially supplying air to the subsurface. The
results of the permeability test indicate that the subsurface has adequate pore spaces to allow air
distribution at depth to provide more air to potentially enhance the LNAPL degradation process.

A study of the carbon dioxide flux from the LNAPL plume was also conducted. Based on site and
laboratory measurements, the observed zone of high carbon dioxide flux coincides well with the
previously delineated “inferred extent of crude oil” from the Unites States Geological Survey. The
slightly elevated CO, fluxes observed northeast of the LNAPL plume are likely the result of an
impermeable soil layer inhibiting upward CO, at this location.

Overall, this information allows an estimate of the rate at which LNAPL may potentially be
remediated from the site. The most reasonable estimate of source zone depletion is approximately
970 gallons per acre per year.

At this time AECOM proposes to install two additional bioventing wells on the property. Specific
bioventing well locations can be found on Figure 9 of the attached “Report of Bioventing Pilot Study
& NSZD Study.”

Recommendations & 2014 Project Schedule

Recommendations for proceeding with the design of a bioventing system are provided in attached
“Report of Bioventing Pilot Study & NSZD Study.” The following is the proposed schedule for the
design and installation activities:

o Mid-late April 2014: Submit initial design to Enbridge for review and comment;

e Late May 2014: Submit final design to Enbridge for approval;

e June 2014: Solicit and receive contractor bids;

e July 2014: Adjust work authorization for contractor procurement/construction administration;

e September 2014: Begin construction of bioventing system.

e Late October 2014: Startup bioventing system.

Based on site conditions observed in 2013, AECOM recommends the following activities be
conducted for 2014:
e Conduct quarterly groundwater monitoring at the site (March, June, September, and
December). The sampling locations and analytical parameters will be consistent with
groundwater sampling activities conducted in 2013;

e Complete LNAPL monitoring and collect LNAPL thickness measurements when LNAPL is
encountered,;
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¢ Model the groundwater plume using a simple groundwater fate and transport model (e.g.,
Natural Attenuation Software and/or BIOSCREEN) to assist in the prediction of down gradient
transport of dissolved phase constituents. These platforms are preferable as they are each
capable of incorporating dispersion and biodegradation effects in the model output.

e Prepare four quarterly Status Update Reports; and

e Prepare an Annual Report in December 2014 which will be submitted to Enbridge
documenting groundwater monitoring and remedial action activities conducted at the Site in
2014.

Should you have any questions or comments related to the information provided in this submittal,
please call Darin Albrecht at (218) 625-8768. AECOM appreciates the opportunity to assist
Enbridge with this important assignment.

Sincerely yours,

AECOM Technical Services, Inc.

Fa, UtV &%&Mﬁg

Darin Albrecht Christopher Brownfield
Geologist/Project Manager Project Engineer
Darin.Albrect@aecom.com Christopher.Brownfield@aecom.com
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Table 1: Groundwater Elevations/Crude Oil Thickness Measurements
Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner . Equivalent Top of Screen
Unique Well Casing Depth to Depth to Oll . oil Depth to Grouﬂdwater Top of Above
Well ID Date . Groundwater Thickness Elevation (feet
No. Elevation (feet) (feet) (feet) Groundwater * NGVD) Screen Groundwater
(feet NGVD) (feet) (feet)
MW-1 662109 06-Jun-01 100.00 26.29 73.71 77.00 3.29
10-May-02 100.00 27.57 72.43 77.00 4.57
14-May-02 100.00 27.60 72.40 77.00 4.60
21-Jul-03 100.00 28.07 71.93 77.00 5.07
06-Jan-04 100.00 28.50 71.50 77.00 5.50
02-Apr-04 100.00 28.53 71.47 77.00 5.53
12-May-04 100.00 28.55 71.45 77.00 5.55
26-Aug-04 100.00 27.97 72.03 77.00 4.97
30-Dec-04 100.00 27.00 73.00 77.00 4.00
06-Apr-05 100.00 27.35 72.65 77.00 4.35
26-Jun-08 100.00 27.33 72.67 77.00 4.33
25-Nov-08 100.00 27.22 72.78 77.00 4.22
04-Jun-09 100.00 26.75 73.25 77.00 3.75
26-Oct-09 1340.19 27.25 1312.94 1317.19 4.25
29-Jun-10 1340.19 27.52 1312.67 1317.19 4.52
01-Dec-10 1340.19 27.10 1313.09 1317.19 4.10
01-Dec-11 1340.19 27.18 1313.01 1317.19 4.18
07-Jun-12 1340.19 27.80 1312.39 1317.19 4.80
03-Dec-12 1340.19 28.26 1311.93 1317.19 5.26
17-Jun-13 1340.19 27.43 1312.76 1317.19 4.43
18-Sep-13 1340.19 27.50 1312.69 1317.19 4.50
16-Dec-13 1340.19 27.87 1312.32 1317.19 4.87
MW-2 662110 06-Jun-01 99.57 25.87 73.70 77.07 3.37
10-May-02 99.57 Not Recorded
14-May-02 99.57 27.25 72.32 77.07 4.75
21-Jul-03 99.57 27.71 71.86 77.07 5.21
06-Jan-04 99.57 28.12 71.45 77.07 5.62
02-Apr-04 99.57 28.11 71.46 77.07 5.61
12-May-04 99.57 28.28 71.29 77.07 5.78
26-Aug-04 99.57 27.60 71.97 77.07 5.10
30-Dec-04 99.57 26.62 72.95 77.07 4.12
06-Apr-05 99.57 26.92 72.65 77.07 4.42
26-Jun-08 99.57 27.13 72.44 77.07 4.63
25-Nov-08 99.57 26.86 72.71 77.07 4.36
04-Jun-09 99.57 26.52 73.05 77.07 4.02
WELL ABANDONED
MW-3 662111 06-Jun-01 99.60 25.92 25.32 0.60 25.37 74.23 78.10 3.87
10-May-02 99.60 27.19 26.51 0.68 26.57 73.03 78.10 5.07
14-May-02 99.60 27.22 26.6 0.62 26.66 72.94 78.10 5.16
21-Jul-03 99.60 28.30 27.77 0.53 27.82 71.78 78.10 6.32
5-Jan-04 99.60 29.12 28.05 1.07 28.15 71.45 78.10 6.65
2-Apr-04 99.60 28.77 28.09 0.68 28.15 71.45 78.10 6.65
12-May-04 99.60 29.15 28.2 0.95 28.29 71.31 78.10 6.79
26-Aug-04 99.60 28.05 27.62 0.43 27.66 71.94 78.10 6.16
30-Dec-04 99.60 26.99 26.7 0.29 26.73 72.87 78.10 5.23
06-Apr-05 99.60 27.51 26.97 0.54 27.02 72.58 78.10 5.52
26-Jun-08 99.60 27.29 27.15 0.14 27.16 72.44 78.10 5.66
25-Nov-08 99.60 27.10 26.87 0.23 26.89 72.71 78.10 5.39
06-Feb-09 99.60 27.92 27.67 0.25 27.69 71.91 78.10 6.19
04-Jun-09 99.60 26.57 26.56 0.01 26.56 73.04 78.10 5.06
26-Oct-09 1339.79 26.92 26.91 0.01 26.91 1312.88 1318.29 5.41
29-Jun-10 1339.79 27.95 27.25 0.70 27.31 1312.48 1318.29 5.81
02-Dec-10 1339.79 27.19 26.8 0.39 26.83 1312.96 1318.29 5.33
02-Dec-11 1339.79 26.68 26.68 0.00 26.68 1313.11 1318.29 5.18
07-Jun-12 1339.79 29.38 27.2 2.18 27.40 1312.39 1318.29 5.90
03-Dec-12 1339.79 28.47 27.52 0.95 27.61 1312.18 1318.29 6.11
17-Jun-13 1339.79 27.27 27.07 0.20 27.09 1312.70 1318.29 5.59
19-Dec-13 The well was dry. No level was obtained.
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Table 1: Groundwater Elevations/Crude Oil Thickness Measurements
Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner . Equivalent Top of Screen
Unique Well Casing Depth to Depth to Oll . oil Depth to Grour}dwater Top of Above
Well ID Date . Groundwater Thickness Elevation (feet
No. Elevation (feet) (feet) (feet) Groundwater * NGVD) Screen Groundwater
(feet NGVD) (feet) (feet)
MW-4 662112 06-Jun-01 100.39 26.68 73.71 77.89 4.18
10-May-02 100.39 27.92 72.47 77.89 5.42
14-May-02 100.39 27.96 72.43 77.89 5.46
21-Jul-03 100.39 28.35 72.04 77.89 5.85
06-Jan-04 100.39 28.75 71.64 77.89 6.25
02-Apr-04 100.39 28.80 71.59 77.89 6.30
12-May-04 100.39 28.85 71.54 77.89 6.35
26-Aug-04 100.39 28.22 72.17 77.89 5.72
30-Dec-04 100.39 27.36 73.03 77.89 4.86
06-Apr-05 100.39 27.71 72.68 77.89 5.21
26-Jun-08 100.39 27.76 72.63 77.89 5.26
25-Nov-08 100.39 27.56 72.83 77.89 5.06
04-Jun-09 100.39 27.21 73.18 77.89 4.71
26-Oct-09 1340.58 27.59 1312.99 1318.08 5.09
29-Jun-10 1340.58 27.90 1312.68 1318.08 5.40
01-Dec-10 1340.58 27.45 1313.13 1318.08 4.95
01-Dec-11 1340.58 27.53 1313.05 1318.08 5.03
07-Jun-12 1340.58 28.10 1312.48 1318.08 5.60
03-Dec-12 1340.58 28.55 1312.03 1318.08 6.05
17-Jun-13 1340.58 27.79 1312.79 1318.08 5.29
18-Sep-13 1340.58 27.80 1312.78 1318.08 5.30
16-Dec-13 1340.58 28.17 1312.41 1318.08 5.67
MW-5 705515 05-Jan-04 99.58 29.65 28.18 1.47 28.27 71.31 76.08 4.77
2-Apr-04 99.58 29.72 28.47 1.25 28.55 71.03 76.08 5.05
12-May-04 99.58 29.75 28.14 1.61 28.24 71.34 76.08 4.74
26-Aug-04 99.58 28.05 27.6 0.45 27.63 71.95 76.08 4.13
30-Dec-04 99.58 27.20 26.65 0.55 26.68 72.90 76.08 3.18
06-Apr-05 99.58 28.03 26.94 1.09 27.01 72.57 76.08 3.51
26-Jun-08 99.58 28.05 27.1 0.95 27.16 72.42 76.08 3.66
25-Nov-08 99.58 27.17 26.9 0.27 26.92 72.66 76.08 3.42
06-Feb-09 99.58 28.90 28.56 0.34 28.58 71.00 76.08 5.08
04-Jun-09 99.58 26.82 26.56 0.26 26.58 73.00 76.08 3.08
26-Oct-09 1339.78 27.11 26.9 0.21 26.91 1312.87 1316.28 3.41
29-Jun-10 1339.78 28.86 27.24 1.62 27.34 1312.44 1316.28 3.84
01-Dec-10 1339.78 26.95
02-Dec-11 1339.78 27.05 26.67 0.38 26.69 1313.09 1316.28 3.28
07-Jun-12 1339.78 28.88 27.1 1.78 27.21 1312.57 1316.28 3.71
03-Dec-12 1339.78 28.98 27.74 1.24 27.82 1311.96 1316.28 3.28
17-Jun-13 1339.78 28.18 27.05 1.13 27.12 1312.66 1316.28 3.28
18-Sep-13 1339.78 26.89 26.89 1312.89 1316.28 3.39
19-Dec-13 1339.78 27.10 275 -0.40 27.48 1312.30 1316.28 3.28
MW-6 680691 21-Jul-03 100.71 28.75 71.96 72.71 0.75
06-Jan-04 100.71 29.05 71.66 72.71 1.05
02-Apr-04 100.71 29.15 71.56 72.71 1.15
12-May-04 100.71 29.15 71.56 72.71 1.15
26-Aug-04 100.71 28.62 72.09 72.71 0.62
30-Dec-04 100.71 27.76 72.95 72.71 -0.24
06-Apr-05 100.71 28.09 72.62 72.71 0.09
26-Jun-08 100.71 28.17 72.54 72.71 0.17
25-Nov-08 100.71 28.43 72.28 72.71 0.43
04-Jun-09 100.71 27.60 73.11 72.71 -0.40
26-Oct-09 1340.90 27.98 1312.92 1311.90 -1.02
29-Jun-10 1340.90 28.28 1312.62 1311.90 -0.72
01-Dec-10 1340.90 27.89 1313.01 1311.90 -1.11
01-Dec-11 1340.90 27.89 1313.01 1311.90 -1.11
07-Jun-12 1340.90 28.53 1312.37 1311.90 -0.47
03-Dec-12 1340.90 28.89 1312.01 1311.90 -0.11
17-Jun-13 1340.90 28.12 1312.78 1311.90 -0.88
18-Sep-13 1340.90 28.12 1312.78 1311.90 -0.88
17-Dec-13 1340.90 28.52 1312.38 1311.90 -0.48
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Table 1: Groundwater Elevations/Crude Oil Thickness Measurements
Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner . Equivalent Top of Screen
Unique Well Casing Depth to Depth to Oll . oil Depth to Grour}dwater Top of Above
Well ID Date . Groundwater Thickness Elevation (feet
No. Elevation (feet) (feet) (feet) Groundwater * NGVD) Screen Groundwater
(feet NGVD) (feet) (feet)
MW-7 680692 21-Jul-03 99.83 28.09 71.74 73.33 1.59
06-Jan-04 99.83 28.34 71.49 73.33 1.84
02-Apr-04 99.83 28.43 71.40 73.33 1.93
12-May-04 99.83 28.46 71.37 73.33 1.96
26-Aug-04 99.83 28.00 71.83 73.33 1.50
30-Dec-04 99.83 27.05 72.78 73.33 0.55
06-Apr-05 99.83 27.34 72.49 73.33 0.84
26-Jun-08 99.83 27.15 72.68 73.33 0.65
25-Nov-08 99.83 27.28 72.55 73.33 0.78
04-Jun-09 99.83 26.87 72.96 73.33 0.37
26-Oct-09 1340.03 27.24 1312.79 1313.53 0.74
29-Jun-10 1340.03 27.61 1312.42 1313.53 1.11
01-Dec-10 1340.03 27.21 1312.82 1313.53 0.71
01-Dec-11 1340.03 27.11 1312.92 1313.53 0.61
07-Jun-12 1340.03 27.80 1312.23 1313.53 1.30
03-Dec-12 1340.03 28.16 1311.87 1313.53 1.66
17-Jun-13 1340.03 27.39 1312.64 1313.53 0.89
18-Sep-13 1340.03 27.42 1312.61 1313.53 0.92
17-Dec-13 1340.03 27.80 1312.23 1313.53 1.30
MW-8 680693 21-Jul-03 101.00 29.37 71.63 74.50 2.87
06-Jan-04 101.00 29.70 71.30 74.50 3.20
02-Apr-04 101.00 29.77 71.23 74.50 3.27
12-May-04 101.00 29.85 71.15 74.50 3.35
26-Aug-04 101.00 29.21 71.79 74.50 2.71
30-Dec-04 101.00 28.20 72.80 74.50 1.70
06-Apr-05 101.00 28.54 72.46 74.50 2.04
26-Jun-08 101.00 28.73 72.27 74.50 2.23
25-Nov-08 101.00 28.45 72.55 74.50 1.95
04-Jun-09 101.00 28.09 72.91 74.50 1.59
26-Oct-09 1341.21 28.45 1312.76 1315.16 2.40
29-Jun-10 1341.21 28.83 1312.38 1315.16 2.78
01-Dec-10 1341.21 28.34 1312.87 1315.16 2.29
01-Dec-11 1341.21 28.27 1312.94 1315.16 2.22
07-Jun-12 1341.21 29.10 1312.11 1315.16 3.05
03-Dec-12 1341.21 29.42 1311.79 1315.16 3.37
17-Jun-13 1341.21 28.73 1312.48 1315.16 2.68
18-Sep-13 1341.21 28.67 1312.54 1315.16 2.62
17-Dec-13 1341.21 29.08 1312.13 1315.16 3.03
MW-9 680694 21-Jul-03 98.25 26.41 71.84 73.75 1.91
21-Jul-03 98.25 26.79 71.46 73.75 2.29
02-Apr-04 98.25 26.81 71.44 73.75 2.31
12-May-04 98.25 26.91 71.34 73.75 241
26-Aug-04 98.25 26.29 71.96 73.75 1.79
30-Dec-04 98.25 25.35 72.90 73.75 0.85
06-Apr-05 98.25 25.65 72.60 73.75 1.15
26-Jun-08 98.25 25.83 72.42 73.75 1.33
25-Nov-08 98.25 25.57 72.68 73.75 1.07
04-Jun-09 98.25 25.22 73.03 73.75 0.72
26-Oct-09 1338.45 25.59 1312.86 1314.38 1.52
29-Jun-10 1338.45 25.94 1312.51 1314.38 1.87
01-Dec-10 1338.45 25.49 1312.96 1314.38 1.42
01-Dec-11 1338.45 25.45 1313.00 1314.38 1.38
07-Jun-12 1338.45 26.14 1312.31 1314.38 2.07
03-Dec-12 1338.45 26.55 1311.90 1314.38 2.48
17-Jun-13 1338.45 25.83 1312.62 1314.38 1.76
18-Sep-13 1338.45 25.80 1312.65 1314.38 1.73
17-Dec-13 1338.45 26.18 1312.27 1314.38 2.11
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Table 1: Groundwater Elevations/Crude Oil Thickness Measurements
Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner . Equivalent Top of Screen
Unique Well Casing Depth to Depth to Oll . oil Depth to Grour}dwater Top of Above
Well ID Date . Groundwater Thickness Elevation (feet
No. Elevation (feet) (feet) (feet) Groundwater * NGVD) Screen Groundwater
(feet NGVD) (feet) (feet)
MW-10 705513 05-Jan-04 99.66 28.38 71.28 77.16 5.88
2-Apr-04 99.66 28.30 71.36 77.16 5.80
12-May-04 99.66 28.36 71.30 77.16 5.86
26-Aug-04 99.66 27.76 71.90 77.16 5.26
30-Dec-04 99.66 271.72 71.94 77.16 5.22
06-Apr-05 99.66 27.02 72.64 77.16 4.52
26-Jun-08 99.66 27.20 72.46 77.16 4.70
25-Nov-08 99.66 26.94 72.72 77.16 4.44
04-Jun-09 99.66 26.61 73.05 77.16 411
26-Oct-09 1339.87 26.96 1312.91 1317.87 4.96
29-Jun-10 1339.87 27.33 1312.54 1317.87 5.33
01-Dec-10 1339.87 26.84 1313.03 1317.87 4.84
01-Dec-11 1339.87 26.83 1313.04 1317.87 4.83
07-Jun-12 1339.87 27.55 1312.32 1317.87 5.55
03-Dec-12 1339.87 27.97 1311.90 1317.87 5.97
17-Jun-13 1339.87 27.28 1312.59 1317.87 5.28
19-Sep-13 1339.87 27.15 1312.72 1317.87 5.15
19-Dec-13 1339.87 27.58 1312.29 1317.87 5.58
MW-11 705514 17-Dec-04 99.99 28.66 28.5 0.16 28.51 71.48 76.49 5.01
05-Jan-04 99.99 29.70 28.49 1.21 28.60 71.39 76.49 5.10
2-Apr-04 99.99 29.78 28.45 1.33 28.57 71.42 76.49 5.07
12-May-04 99.99 29.75 28.5 1.25 28.61 71.38 76.49 5.11
26-Aug-04 99.99 28.68 27.94 0.74 28.01 71.98 76.49 451
30-Dec-04 99.99 27.60 27.06 0.54 27.11 72.88 76.49 3.61
06-Apr-05 99.99 28.07 27.38 0.69 27.44 72.55 76.49 3.94
26-Jun-08 99.99 27.79 27.58 0.21 27.60 72.39 76.49 4.10
25-Nov-08 99.99 27.59 27.28 0.31 27.31 72.68 76.49 3.81
29-Jan-09 99.99 28.20 27.32 0.88 27.40 72.59 76.49 3.90
06-Feb-09 99.99 28.28 27.53 0.75 27.60 72.39 76.49 4.10
04-Jun-09 99.99 27.13 26.95 0.18 26.97 73.02 76.49 3.47
26-Oct-09 1340.18 27.65 27.30 0.35 27.33 1312.85 1316.68 3.83
29-Jun-10 1340.18 28.13 27.62 0.51 27.67 1312.51 1316.68 4.17
02-Dec-10 1340.18 27.50 26.61 0.89 26.69 1313.49 1316.68 3.19
02-Dec-11 1340.18 27.68 27.02 0.66 27.08 1313.10 1316.68 3.58
07-Jun-12 1340.18 32.50 271.7 4.80 28.13 1312.05 1316.68 4.63
03-Dec-12 1340.18 29.31 28.09 1.22 28.20 1311.98 1316.68 4.70
17-Jun-13 1340.18 27.63 275 0.13 27.51 1312.67 1316.68 4.01
19-Dec-13 1340.18 28.73 27.81 0.92 27.89 1312.29 1316.68 4.39
MW-13 705516 05-Jan-04 101.02 29.92 29.52 0.40 29.58 71.44 74.52 3.08
2-Apr-04 101.02 30.57 29.53 1.04 29.68 71.34 74.52 3.18
12-May-04 101.02 31.22 29.59 1.63 29.83 71.19 74.52 3.33
26-Aug-04 101.02 29.20 29.07 0.13 29.09 71.93 74.52 2.59
30-Dec-04 101.02 28.20 28.11 0.09 28.12 72.90 74.52 1.62
06-Apr-05 101.02 28.80 28.38 0.42 28.44 72.58 74.52 1.94
26-Jun-08 101.02 28.70 28.62 0.08 28.63 72.39 74.52 2.13
25-Nov-08 101.02 28.35 28.35 0.00 28.35 72.67 74.52 1.85
06-Feb-09 101.02 28.62 28.61 0.01 28.61 7241 74.52 2.11
04-Jun-09 101.02 28.01 28.01 0.00 28.01 73.01 74.52 1.51
26-Oct-09 1341.23 28.42 28.35 0.07 28.36 1312.87 1314.73 1.86
29-Jun-10 1341.23 28.84 28.72 0.12 28.74 1312.49 1314.73 2.24
02-Dec-10 1341.23 28.27 28.23 0.04 28.24 1312.99 1314.73 1.74
02-Dec-11 1341.23 28.13 28.13 0.00 28.13 1313.10 1314.73 1.63
07-Jun-12 1341.23 29.00 28.88 0.12 28.90 1312.33 1314.73 2.40
03-Dec-12 1341.23 30.08 29.23 0.85 29.36 1311.87 1314.73 2.86
17-Jun-13 1341.23 28.61 28.59 0.02 28.59 1312.64 1314.73 2.09
19-Dec-13 1341.23 32.09 28.84 3.25 29.32 1311.91 1315.73 3.82
MW-14 26-Jun-08 98.73 26.93 71.80
25-Nov-08 25.99 72.74
04-Jun-09 26.31 72.42
WELL ABANDONED
MW-15 26-Jun-08 99.35 26.27 73.08
25-Nov-08 99.35 26.66 72.69
04-Jun-09 99.35 25.64 73.71
26-Oct-09 1339.61 26.70 1312.91
29-Jun-10 1339.61 27.05 1312.56
01-Dec-10 1339.61 not collected
01-Dec-11 1339.61 26.54 1313.07
07-Jun-12 1339.61 27.20 1312.41
03-Dec-12 1339.61 271.72 1311.89
17-Jun-13 1339.61 27.00 1312.61
16-Dec-13 1339.61 27.32 1312.29
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Table 1: Groundwater Elevations/Crude Oil Thickness Measurements
Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner . Equivalent Top of Screen
Unique Well Casing Depth to Depth to Oll . oil Depth to Grour}dwater Top of Above
Well ID Date . Groundwater Thickness Elevation (feet
No. Elevation (feet) (feet) (feet) Groundwater * NGVD) Screen Groundwater
(feet NGVD) (feet) (feet)
MW-16A 29-Jun-10 1338.97 26.70 1312.27 1315.47 3.20
01-Dec-10 1338.97 26.20 1312.77 1315.47 2.70
01-Dec-11 1338.97 26.15 1312.82 1315.47 2.65
07-Jun-12 1338.97 26.92 1312.05 1315.47 3.42
03-Dec-12 1338.97 27.28 1311.69 1315.47 3.78
17-Jun-13 1338.97 25.60 1313.37 1315.47 2.10
19-Sep-13 1338.97 26.52 1312.45 1315.47 3.02
17-Dec-13 1338.97 26.92 1312.05 1315.47 3.42
MW-16B 29-Jun-10 1339.52 27.26 1312.26 1301.02 -11.24
01-Dec-10 1339.52 26.78 1312.74 1301.02 -11.72
01-Dec-11 1339.52 26.71 1312.81 1301.02 -11.79
07-Jun-12 1339.52 27.50 1312.02 1301.02 -10.24
03-Dec-12 1339.52 27.82 1311.70 1301.02 -10.68
17-Jun-13 1339.52 27.10 1312.42 1301.02 -11.40
19-Sep-13 1339.52 27.12 1312.40 1301.02 -11.38
17-Dec-13 1339.52 27.47 1312.05 1301.02 -11.03
MW-17 29-Jun-10 1338.79 26.56 1312.23 1315.29 3.06
01-Dec-10 1338.79 26.08 1312.71 1315.29 2.58
01-Dec-11 1338.79 26.00 1312.79 1315.29 2.50
07-Jun-12 1338.79 26.80 1311.99 1315.29 3.30
03-Dec-12 1338.79 27.11 1311.68 1315.29 3.61
17-Jun-13 1338.79 26.41 1312.38 1315.29 2.91
18-Sep-13 1338.79 26.37 1312.42 1315.29 2.87
17-Dec-13 1338.79 26.74 1312.05 1316.29 4.24
MW-18 29-Jun-10 1340.29 27.92 1312.37 1316.79 4.42
01-Dec-10 1340.29 27.41 1312.88 1316.79 3.91
01-Dec-11 1340.29 27.35 1312.94 1316.79 3.85
07-Jun-12 1340.29 28.15 1312.14 1316.79 4.65
03-Dec-12 1340.29 28.50 1311.79 1316.79 5.00
17-Jun-13 1340.29 27.78 1312.51 1316.79 4.28
19-Sep-13 1340.29 27.75 1312.54 1316.79 4.25
17-Dec-13 1340.29 28.13 1312.16 1316.79 4.63
MW-19 29-Jun-10 1334.72 22.54 1312.18 1315.22 3.04
01-Dec-10 1334.72 22.03 1312.69 1315.22 2.53
01-Dec-11 1334.72 21.97 1312.75 1315.22 2.47
07-Jun-12 1334.72 22.76 1311.96 1315.22 4.04
03-Dec-12 1334.72 23.10 1311.62 1315.22 3.60
17-Jun-13 1334.72 22.37 1312.35 1315.22 2.87
18-Sep-13 1334.72 22.37 1312.35 1315.22 2.87
17-Dec-13 1334.72 22.77 1311.95 1315.22 3.27
MW-20 15-Oct-13 1340.06 25.30 1309.42 1317.22 7.80
18-Dec-13 1340.06 28.11 1306.61 1317.22 10.61
MW-21 18-Dec-13 1337.70 25.72 1311.98 1318.90 6.92
MW-22 18-Dec-13 1333.64 21.70 1311.94 1318.24 6.30
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Table 1: Groundwater Elevations/Crude Oil Thickness Measurements
Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner . Equivalent Top of Screen
Unique Well Casing Depth to Depth to Oll . oil Depth to Grouqdwater Top of Above
Well ID Date . Groundwater Thickness Elevation (feet
No. Elevation (feet) (feet) (feet) Groundwater * NGVD) Screen Groundwater
(feet NGVD) (feet) (feet)
USGS 1A 26-Oct-09 1341.60 28.78 1312.82 1312.60 -0.22
29-Jun-10 1341.60 29.15 1312.45 1312.60 0.15
02-Dec-10 1341.60 28.70 1312.90 1312.60 -0.30
01-Dec-11 1341.60 28.64 1312.96 1312.60 -0.36
07-Jun-12 1341.60 29.38 1312.22 1312.60 0.38
03-Dec-12 1341.60 29.77 1311.83 1312.60 0.77
17-Jun-13 1341.60 29.07 1312.53 1312.60 0.07
19-Sep-13 1341.60 28.96 1312.64 1312.60 -0.04
17-Dec-13 1341.60 29.39 1312.21 1312.60 0.39
USGS 2A 26-Oct-09 1342.37 29.60 1312.77 1311.97 -0.80
29-Jun-10 1342.37 29.97 1312.40 1311.97 -0.43
02-Dec-10 1342.37 29.49 1312.88 1311.97 -0.91
01-Dec-11 1342.37 29.42 1312.95 1311.97 -0.98
07-Jun-12 1342.37 30.18 1312.19 1311.97 -0.22
03-Dec-12 1342.37 30.57 1311.80 1311.97 0.17
17-Jun-13 1342.37 29.89 1312.48 1311.97 -0.51
19-Sep-13 1342.37 29.74 1312.63 1311.97 -0.66
17-Dec-13 1342.37 30.23 1312.14 1311.97 -0.17
USGS 3A 26-Oct-09 1341.26 28.54 1312.72 1311.92 -0.80
29-Jun-10 1341.26 28.93 1312.33 1311.92 -0.41
02-Dec-10 1341.26 28.44 1312.82 1311.92 -0.90
01-Dec-11 1341.26 28.36 1312.90 1311.92 -0.98
07-Jun-12 1341.26 29.13 1312.13 1311.92 -0.21
03-Dec-12 1341.26 29.51 1311.75 1311.92 0.17
17-Jun-13 1341.26 28.82 1312.44 1311.92 -0.52
19-Sep-13 1341.26 28.76 1312.50 1311.92 -0.58
17-Dec-13 1341.26 29.18 1312.08 1311.92 -0.16
USGS 4A 26-Oct-09 1339.63 26.95 1312.68 1311.49 -1.19
29-Jun-10 1339.63 27.32 1312.31 1311.49 -0.82
02-Dec-10 1339.63 26.85 1312.78 1311.49 -1.29
01-Dec-11 1339.63 26.76 1312.87 1311.49 -1.38
07-Jun-12 1339.63 27.53 1312.10 1311.49 -0.61
03-Dec-12 1339.63 27.90 1311.73 1311.49 -0.24
17-Jun-13 1339.63 27.22 1312.41 1311.49 -0.92
19-Sep-13 1339.63 27.10 1312.53 1311.49 -1.04
16-Dec-13 1339.63 27.56 1312.07 1311.49 -0.58
Notes:

NGVD - National Geodetic Vertical Datum
* Assumed specific gravity for oil = 0.9105

** A re-survey was conducted in August 2009 to tie in the Enbridge and USGS monitoring wells to a common benchmark (MNDOT). Prior to that, top of inner casing elevations were based on
an assumed inner casing elevation of 100.00 at monitoring well MW-1.
*** |n June 2010, monitoring wells MW-16A, -16B, -17, -18, and -19 were surveyed by NREC. The wells were tied into a known elevation
from monitoring well USGS-4A.
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Table 2: Groundwater Sampling Results - BTEX and ERDRO
Enbridge Energy, Limited Partnership - South Cass Lake Station

Benzene Ethylbenzene Toluene Xylenes, -m, -p Xylenes, - ERDRO
Location Date (ug/l) (ug/l) (ug/l) (ug/L) (ug/L) (ug/L)
MW-1 6/6/2001 <1.0 <1.0 <1.0 <20 <1.0 <100
7/16/2003 <1.0 <1.0 <1.0 <20 <1.0 <100
1/6/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <110
5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 <100
11/25/2008 | < 0.23 <0.40 <0.36 <0.74 <0.36 <100
6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 91.6
10/26/2009 | < 0.23 <0.40 <0.36 <0.74 <0.36 <231
6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <755
12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <76.9
6/14/2011 <1.0 <1.0 <1.0 <2.0 <1.0 157
12/1/2011 <1.0 <1.0 <1.0 <3.0 <68
6/13/2012 <1.0 <1.0 <1.0 <3.0 260
12/3/2012 <1.0 <1.0 <1.0 <3.0 <110
6/17/2013 <1.0 <1.0 <1.0 <3.0 <100
9/18/2013 <1.0 <1.0 <1.0 <3.0 <110
12/16/2013 <1.0 <1.0 <1.0 <3.0 <100
MW-2 6/6/2001 <1.0 <1.0 <1.0 <2.0 <1.0 <100
7/16/2003 <1.0 <1.0 <1.0 <2.0 <1.0 <100
1/6/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 140
12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
6/26/2008 <0.14 <0.40 < 0.36 <0.74 <0.36 114
11/25/2008 | < 0.23 <0.40 <0.36 <0.74 <0.36 242
6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 159
10/26/2009 Well was abandoned due to new construction.
MW-4 6/6/2001 <1.0 <1.0 <1.0 <2.0 <1.0 < 100
7/16/2003 <1.0 <1.0 <1.0 <20 <1.0 <100
1/6/2004 <1.0 <1.0 <1.0 <2.0 <1.0 < 100
5/12/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 < 100
12/30/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 < 100
6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 <100
11/25/2008 | <0.23 <0.40 <0.36 <0.74 <0.36 276
6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 137
10/26/2009 | <0.23 <0.40 <0.36 <0.74 <0.36 <23.1
6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 <75.5
12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <75.5
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Table 2: Groundwater Sampling Results - BTEX and ERDRO

Enbridge Energy, Limited Partnership - South Cass Lake Station

Benzene Ethylbenzene Toluene Xylenes, -m, -p Xylenes, -0 ERDRO
Location Date (ug/l) (ug/l) (ug/l) (ug/L) (ug/L) (ug/L)
MW-4 (contd) 6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 <75.5
12/1/2011 <1.0 2.1 <1.0 <3.0 230
6/13/2012 <1.0 1.2 <1.0 <3.0 < 300
12/5/2012 <1.0 <1.0 <1.0 <3.0 <110
6/17/2013 <1.0 <1.0 <1.0 <3.0 <100
9/18/2013 <1.0 <1.0 <1.0 <3.0 <100
12/16/2013 <1.0 <1.0 <1.0 <3.0 <100
MW-5 | 1/6/2004 | 6,500 530 <50 1,800 [ <50
MW-6 7/16/2003 <1.0 <1.0 <1.0 <2.0 <1.0 <100
1/6/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 130
12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 188
11/25/2008 | <0.23 <0.40 <0.36 <0.74 <0.36 128
6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 209
10/26/2009 | <0.23 <0.40 <0.36 <0.74 <0.36 <23.1
6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <755
12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <76.9
6/14/2011 <1.0 <1.0 <1.0 <2.0 <1.0 290
12/1/2011 <1.0 <1.0 <1.0 <3.0 <71
6/12/2012 <1.0 <1.0 <1.0 <3.0 110
12/5/2012 <1.0 <1.0 <1.0 <3.0 <100
6/17/2013 <1.0 <1.0 <1.0 <3.0 120
9/18/2013 <1.0 <1.0 <1.0 <3.0 150
12/17/2013 <1.0 <1.0 <1.0 <3.0 110
MW-7 7/16/2003 <1.0 <1.0 <1.0 <2.0 <1.0 <100
1/6/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 118
11/25/2008 | < 0.23 <0.40 <0.36 <0.74 <0.36 <100
6/4/2009 <1.0 <1.0 <1.0 <20 <1.0 134
10/26/2009 | <0.23 <0.40 <0.36 <0.74 <0.36 <23.1
6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <755
12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <76.9
6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 180
12/1/2011 <1.0 <1.0 <1.0 <3.0 <71
6/12/2012 <1.0 <1.0 <1.0 <3.0 110
12/5/2012 <1.0 <1.0 <1.0 <3.0 <110
6/17/2013 <1.0 <1.0 <1.0 <3.0 <100
9/18/2013 <1.0 <1.0 <1.0 <3.0 <100
12/17/2013 <1.0 <1.0 <1.0 <3.0 <100
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Table 2: Groundwater Sampling Results - BTEX and ERDRO

Enbridge Energy, Limited Partnership - South Cass Lake Station

Benzene Ethylbenzene Toluene Xylenes, -m, -p Xylenes, - ERDRO
Location Date (ug/l) (ug/l) (ug/l) (ug/L) (ug/L) (ug/L)
MW-8 7/16/2003 <1.0 <1.0 <1.0 <2.0 <1.0 <100
1/6/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 150
8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 149
11/25/2008 [ <0.23 <0.40 <0.36 <0.74 <0.36 <100
6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 143
10/26/2009 [ <0.23 <0.40 <0.36 <0.74 <0.36 <23.1
6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <755
12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 114
6/14/2011 273 <1.0 <1.0 <2.0 <1.0 2,050
12/1/2011 <1.0 <1.0 <1.0 <3.0 230
6/12/2012 <1.0 <1.0 <1.0 <3.0 470
12/5/2012 <1.0 <1.0 <1.0 <3.0 110
6/18/2013 <1.0 <1.0 <1.0 <3.0 210
9/18/2013 <1.0 <1.0 <1.0 <3.0 <110
12/16/2013 <1.0 <1.0 <1.0 <3.0 <110
MW-9 7/16/2003 0.51 <1.0 <1.0 <2.0 <1.0 <100
1/6/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 210
12/30/2004 7.5 3.7 <1.0 <2.0 <1.0 260
4/6/2005 18 <1.0 <1.0 <2.0 <1.0 230
6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 101
11/25/2008 25.7 2.6 <0.36 <0.74 <0.36 364
6/4/2009 132 <1.0 <1.0 <2.0 <1.0 1,860
10/26/2009 | < 0.23 <0.40 <0.36 <0.74 <0.36 831
6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <755
12/1/2010 573 95.4 <5.0 18.1 <5.0 3,690
6/14/2011 573 7.0 <5.0 <10.0 <5.0 3,460
12/1/2011 500 55 2.7 <3.0 6,400
6/13/2012 48.9 <1.0 <1.0 <3.0 5,400
12/7/2012 3.9 <1.0 <1.0 <3.0 630
6/18/2013 <1.0 <1.0 <1.0 <3.0 190
9/18/2013 <1.0 <1.0 <1.0 <3.0 <100
12/16/2013 <1.0 <1.0 <1.0 <3.0 <110
MW-9 Duplicate | 12/1/2011 | 498 | 4.8 2.5 <6.0 | 10,300
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Table 2: Groundwater Sampling Results - BTEX and ERDRO
Enbridge Energy, Limited Partnership - South Cass Lake Station

Benzene Ethylbenzene Toluene Xylenes, -m, -p Xylenes, - ERDRO
Location Date (ug/l) (ug/l) (ug/l) (ug/L) (ug/L) (ug/L)
MW-10 1/5/2004 1,100 110 <5.0 520 <5.0 30,000
5/12/2004 2,100 210 <10 350 <10 6,500
8/26/2004 2,600 240 <25 180 <25 7,800
12/30/2004 1,400 160 <10 61 <10 6,500
4/6/2005 1,100 220 <10 62 <10 6,500
6/26/2008 1,830 44.2 < 3.6 <7.4 <3.6 9,000
11/25/2008 595 18.1 <0.71 3.3 <0.72 65,900
6/4/2009 305 15 <1.0 3.4 <1.0 50,800
10/26/2009 159 5.6 <0.36 3 <0.36 22,400
6/29/2010 2,180 <25.0 <25.0 <50.0 <25.0 33,700
12/1/2010 193 4.8 <1.0 10.5 <1.0 28,100
6/14/2011 35.2 <20 <2.0 <4.0 <20 15,500
12/1/2011 38.3 1.6 4.4 4.1 12,900
6/13/2012 103 1.2 3.2 3.4 15,900
12/6/2012 653 1.7 <1.0 <3.0 7,400
6/19/2013 1,880 6.3 <5.0 <15.0 13,400
9/19/2013 2,100 36.1 <20.0 <60.0 9,300
12/19/2013 1,390 36.2 <5.0 <15.0 9,200
MW-10 Duplicate | 6/13/2012 81.2 1.8 2.8 3.1 15,000
12/6/2012 579.0 1.9 1 <3.0 7,700
6/19/2013 1,550 5.2 <1.0 <3.0 13,400
9/19/2013 1,850 39.9 <1.0 <3.0 9,000
12/19/2013 1,360 34.7 <5.0 <15.0 9,700
MW-15 12/1/2011 <1.0 <1.0 <1.0 <3.0 <330
6/13/2012 <1.0 <1.0 <1.0 <3.0 110
12/5/2012 <1.0 <1.0 <1.0 <3.0 <110
6/17/2013 <1.0 <1.0 <1.0 <3.0 < 100
9/18/2013 <1.0 <1.0 <1.0 <3.0 <110
12/16/2013 <1.0 <1.0 <1.0 <3.0 <100
MW-16A 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 234
12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 1,150
6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 413
12/1/2011 <1.0 <1.0 <1.0 <3.0 670
6/12/2012 <1.0 <1.0 <1.0 <3.0 1,410
12/5/2012 59.8 <1.0 <1.0 <3.0 1,000
6/18/2013 <1.0 <1.0 <1.0 <3.0 950
9/19/2013 <1.0 <1.0 <1.0 <3.0 650
12/17/2013 <1.0 <1.0 <1.0 <3.0 270
MW-16B 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 1,310
12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 9,470
6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 2,790
12/1/2011 <1.0 <1.0 <1.0 <3.0 1,580
6/12/2012 <1.0 <1.0 <1.0 <3.0 610
12/5/2012 <1.0 <1.0 <1.0 <3.0 250
6/18/2013 <1.0 <1.0 <1.0 <3.0 200
9/19/2013 <1.0 <1.0 <1.0 <3.0 510
12/17/2013 <1.0 <1.0 <1.0 <3.0 320
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Table 2: Groundwater Sampling Results - BTEX and ERDRO
Enbridge Energy, Limited Partnership - South Cass Lake Station

Benzene Ethylbenzene Toluene Xylenes, -m, -p Xylenes, - ERDRO
Location Date (ug/l) (ug/l) (ug/l) (ug/L) (ug/L) (ug/L)
MW-17 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 75.7
12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <76.2
6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 184
12/1/2011 <1.0 <1.0 <1.0 <3.0 110
6/12/2012 <1.0 <1.0 <1.0 <3.0 250
12/6/2012 <1.0 <1.0 <1.0 <3.0 170
6/17/2013 <1.0 <1.0 <1.0 <3.0 120
9/18/2013 <1.0 <1.0 <1.0 <3.0 <110
12/17/2013 <1.0 <1.0 <1.0 <3.0 150
MW-18 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 <77.7
12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <755
6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 134
12/1/2011 <1.0 <1.0 <1.0 <3.0 <330
6/18/2012 <1.0 <1.0 <1.0 <3.0 130
12/6/2012 <1.0 <1.0 <1.0 <3.0 <100
6/18/2013 <1.0 <1.0 <1.0 <3.0 <100
9/19/2013 <1.0 <1.0 <1.0 <3.0 <100
12/17/2013 <1.0 <1.0 <1.0 <3.0 <110
MW-19 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 347
12/1/2010 <1.0 <1.0 <1.0 <20 <1.0 843
6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 608
12/1/2011 <1.0 <1.0 <1.0 <3.0 <330
6/19/2012 <1.0 <1.0 <1.0 <3.0 5,400
12/6/2012 <1.0 <1.0 <1.0 <3.0 370
6/18/2013 <1.0 <1.0 <1.0 <3.0 360
9/18/2013 <1.0 <1.0 <1.0 <3.0 290
12/19/2013 <1.0 <1.0 <1.0 <3.0 190
MW-20 | 12/18/2013 | <1.0 <1.0 <1.0 <3.0 <110
MW-21 | 12/18/2013 | <1.0 <1.0 <1.0 <3.0 320
MW-22 | 12/18/2013 | <1.0 <1.0 <1.0 <3.0 <100
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Table 2: Groundwater Sampling Results - BTEX and ERDRO
Enbridge Energy, Limited Partnership - South Cass Lake Station

Benzene Ethylbenzene Toluene Xylenes, -m, -p Xylenes, -0 ERDRO
Location Date (ug/l) (ug/l) (ug/l) (ug/L) (ug/L) (ug/L)
USGS 1A 10/26/2009 776 142 <1.8 <37 <1.8 4,930
6/29/2010 39.7 <1.0 <1.0 <2.0 <1.0 2,990
12/2/2010 791 <10.0 <10.0 <20.0 <10.0 5,370
6/14/2011 1,590 <10.0 <10.0 < 20.0 <10.0 5,410
12/1/2011 67.8 1.2 3.2 <3.0 8,200
6/13/2012 6.4 <1.0 1.0 <3.0 4,500
12/6/2012 5.4 <1.0 1.0 <3.0 1,000
6/18/2013 <1.0 <1.0 <1.0 <3.0 310
9/19/2013 <1.0 <1.0 <1.0 <3.0 110
12/17/2013 <1.0 <1.0 <1.0 <3.0 <110
USGS 2A 10/26/2009 705 <20 <1.8 < 3.7 <1.8 5,520
6/29/2010 63.5 <1.0 <1.0 <20 <1.0 2,150
12/2/2010 239 <1.0 <1.0 <2.0 <1.0 3,370
6/14/2011 81.7 <1.0 <1.0 <20 <1.0 2,670
12/1/2011 21.1 <1.0 1.4 <3.0 3,600
6/13/2012 282 <1.0 1.6 <3.0 7,200
12/6/2012 554 <1.0 1 <3.0 4,900
6/18/2013 21.1 <1.0 <1.0 <3.0 2,300
9/19/2013 <1.0 <1.0 <1.0 <3.0 290
12/17/2013 <1.0 <1.0 <1.0 <3.0 270
USGS 3A 10/26/2009 147 0.74 <0.36 15 <0.36 4,060
6/29/2010 202 <1.0 <1.0 <2.0 <1.0 2,470
12/2/2010 6.2 <1.0 <1.0 <20 <1.0 1,810
6/14/2011 <1.0 <1.0 <1.0 <2.0 <1.0 1,420
12/1/2011 <1.0 <1.0 1.1 <3.0 2,400
6/13/2012 14.7 <1.0 1 <3.0 5,700
12/6/2012 1 <1.0 1 <3.0 2,200
6/18/2013 20.5 <1.0 <1.0 <3.0 3,200
9/19/2013 <1.0 <1.0 <1.0 <3.0 1,200
12/17/2013 <1.0 <1.0 <1.0 <3.0 500
USGS 4A 10/26/2009 13.8 <0.40 <0.36 <0.74 < 0.36 1,670
6/29/2010 44.8 <1.0 <1.0 <20 <1.0 4,130
12/2/2010 <1.0 <1.0 <1.0 <2.0 <1.0 2,010
6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 2,420
12/1/2011 <1.0 <1.0 <1.0 <3.0 1,320
6/13/2012 <1.0 <1.0 <1.0 <3.0 2,160
12/6/2012 7.2 <1.0 <1.0 <3.0 1,700
6/18/2013 <1.0 <1.0 <1.0 <3.0 1,500
9/19/2013 <1.0 <1.0 <1.0 <3.0 490
12/17/2013 <1.0 <1.0 <1.0 <3.0 120
SCDW 9/21/2011 <1.0 <1.0 <1.0 <3.0 < 300
12/1/2011 <1.0 <1.0 <1.0 <3.0 < 330
6/25/2012 |
12/5/2012 <1.0 <1.0 <1.0 <3.0 <110
6/17/2013 <1.0 <1.0 <1.0 <3.0 <100
9/18/2013 <1.0 <1.0 <1.0 <3.0 <100
12/19/2013 <1.0 <1.0 <1.0 <3.0 <110
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Table 2: Groundwater Sampling Results - BTEX and ERDRO
Enbridge Energy, Limited Partnership - South Cass Lake Station

Benzene Ethylbenzene Toluene Xylenes, -m, -p Xylenes, -0 ERDRO
Location Date (ug/l) (ug/l) (ug/l) (ug/L) (ug/L) (ug/L)
Field Blank 12/30/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 <100
11/25/2008 | < 0.23 <0.40 <0.36 <0.74 <0.36 <100
6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 106
10/26/2009 | <0.23 <0.40 <0.36 <0.74 <0.36 NA
6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <755
12/1/2010 389
6/14/2011 <1.0 <1.0 <1.0 <2.0 <1.0 <755
12/1/2011 <1.0 <1.0 <1.0 <3.0 < 300
6/13/2012 <1.0 <1.0 <1.0 <3.0 <330
12/5/2012 <1.0 <1.0 <1.0 <3.0 <110
6/19/2013 <1.0 <1.0 <1.0 <3.0 <110
9/19/2013 <1.0 <1.0 <1.0 <3.0 <110
12/19/2013 <1.0 <1.0 <1.0 <3.0 <110
Trip Blank 7/16/2003 <1.0 <1.0 | <10 | <2.0 [ <1.0
1/6/2004 Froze during the sampling event.
5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0
8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0
12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0
4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0
6/26/2008| <0.14 <0.40 <0.36 <0.74 <0.36
11/25/2008 < 0.23 <0.40 <0.36 <0.74 <0.36
6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0
10/26/2009 | < 0.23 <0.40 <0.36 <0.74 <0.36
12/1/2011 <1.0 <1.0 <1.0 <3.0
6/13/2012 <1.0 <1.0 <1.0 <3.0
6/19/2013 <1.0 <1.0 <1.0 <3.0
9/19/2013 <1.0 <1.0 <1.0 <3.0
12/19/2013 <1.0 <1.0 <1.0 <3.0
Notes:

During the December 2011 sampling event, xylenes were reported as xylene (total).

Benzene analytical results in bold indicate a concentration greater than 10 ug/L.
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Table 3: Groundwater Sampling Results: Biodegradation Evaluation Parameters

Enbridge Energy, Limited Partnership - South Cass Lake Station

Collection Nitrogen | Sulfate Methane Conductivity | Dissolved Oxygen Fe*?
Location Date (mg/L) (mg/L) (ug/L) ORP (mS/cm) (mg/L) (mg/L)
MW-1 7/16/2003 5.4 <0.1
1/6/2004 2.1 6.3 5.2 <0.1
5/12/2004 5 <0.1
8/26/2004 0.69 <4.0 <10 7 <0.1
12/30/2004 0.81 <4.0 <10 6.5 <0.1
4/6/2005 0.58 <4.0 <10 6 <0.1
11/25/2008 0.62 3.6 4.9 11.35 516
10/26/2009 0.2 3.3 <0.93 11.82 0.024
12/1/2010 0.61 <4.0 <2.8 11.06 <0.12
12/1/2011 <0.10 <25 <10 210.8 0.381 9.9 NM
6/13/2012 0.42 <25 <6.6 218 0.224 6.12 NM
12/3/2012 1.2 <2.5 <6.6 127.5 0.408 15.09 NM
6/17/2013 0.72 <25 <6.6 24.3 0.211 12.36 NM
9/18/2013 0.23 <25 <6.6 24.3 0.211 12.36 NM
12/16/2013 0.28 <25 <6.6 269.1 0.204 13.63 NM
MW-2 7/16/2003 4.1 <0.1
1/6/2004 4.1 <4.0 4.5 <0.1
5/12/2004 4.3 <0.1
11/25/2008 9.7 9.8 <2.0 7 1.52
10/26/2009 Well was removed due to new construction
MW-4 7/16/2003 3.8 <0.1
1/6/2004 1 <4.0 5.5 <0.1
5/12/2004 5.7 <0.1
11/25/2008 5.8 6.3 <20 7.7 2.12
10/26/2009 6.2 6.6 <0.93 10.57 <0.018
12/1/2010 4.8 5.9 <2.8 9.78 <0.05
12/1/2011 <0.10 6.1 <10 217.7 0.505 8.64 NM
6/13/2012 3.9 5.3 <6.6 195.8 0.324 3.13 NM
12/5/2012 3.0 4.5 <6.6 138.8 0.585 8.26 NM
6/17/2013 1.6 2.5 <6.6 97.1 0.403 9.85 NM
9/18/2013 2.3 4 <6.6 97.1 0.403 9.85 NM
12/16/2013 1.7 <2.5 <6.6 157.4 0.316 9.86 NM
MW-6 7/16/2003 2 <0.1
1/6/2004 1.9 54 2.6 <0.1
5/12/2004 2.2 <0.1
11/25/2008 2.8 7 4.2 9.3 22.9
10/26/2009 2 5.9 <0.93 11.35 <0.018
12/1/2010 1.8 4.9 <28 10.7 <0.12
12/1/2011 <0.10 3.3 <10 221.5 0.366 9.72 NM
6/12/2012 2.6 3.6 <6.6 115.2 0.279 9.05 NM
12/5/2012 2.3 3.2 <6.6 92.1 0.362 8.97 NM
6/17/2013 1.3 3.7 <6.6 73.4 0.353 12.31 NM
9/18/2013 14 5.7 <6.6 73.4 0.353 12.31 NM
12/17/2013 0.97 5.6 <6.6 160.2 0.655 9.68 NM
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Table 3: Groundwater Sampling Results: Biodegradation Evaluation Parameters

Enbridge Energy, Limited Partnership - South Cass Lake Station

Collection Nitrogen | Sulfate Methane Conductivity | Dissolved Oxygen Fe*?
Location Date (mg/L) (mg/L) (ug/L) ORP (mS/cm) (mg/L) (mg/L)
MW-7 7/16/2003 3.4 <0.1
1/6/2004 <0.25 5.7 4.3 <0.1
5/12/2004 5.5 <0.1
11/25/2008 0.46 8.3 <2.0 8.7 9.2
10/26/2009 0.61 7.8 <0.93 11.45 <0.018
12/1/2010 1.1 7.6 <2.8 9.29 <0.05
12/1/2011 <0.10 5.6 <10 247.6 0.43 9.4 NM
6/12/2012 0.18 5.5 <6.6 107.5 0.281 3.14 NM
12/5/2012 0.14 6.4 <6.6 158.6 0.643 6.92 NM
6/17/2013 0.14 5.3 <6.6 79.1 0.303 12.06 NM
9/18/2013 0.15 7.4 <6.6 79.1 0.303 12.06 NM
12/17/2013 <0.10 13.3 <6.6 11.9 0.381 12.09 NM
MW-8 7/16/2003 2.5 <0.1
1/6/2004 0.34 5.5 2.8 <0.1
5/12/2004 2 <0.1
8/26/2004 0.31 5.2 <10 6 <0.1
12/30/2004 <0.25 7.5 <10 5 <0.1
4/6/2005 <0.25 11 <10 5 <0.1
11/25/2008 0.26 9.5 <2.0 8.3 22.2
10/26/2009 0.33 10 <0.93 12.75 <0.018
12/1/2010 <0.40 7.4 <2.8 8.9 <0.05
12/1/2011 <0.10 5 <10 NM NM NM NM
6/12/2012 0.1 7.3 <6.6 149.3 0.343 1.91 NM
12/5/2012 0.11 7.2 <6.6 73.9 0.430 11.15 NM
6/18/2013 <0.10 6.0 <6.6 188.0 0.767 7.20 NM
9/18/2013 0.11 7.7 <6.6 188.0 0.767 7.20 NM
12/17/2013 <0.10 10.7 <6.6 -216 0.468 8.0 NM
MW-9 7/16/2003 2.8 <0.1
1/6/2004 <0.25 6.3 2 <0.1
5/12/2004 1.5 <0.1
8/26/2004 <0.25 7.2 <10 1.5 <0.1
12/30/2004 <0.25 <4.0 1800 2 <0.1
4/6/2005 <0.25 4.7 280 2 <0.1
11/25/2008 0.19 4 968 2.52 39.8
10/26/2009 <0.20 4.6 543 5.73 0.021
12/1/2010 <0.40 <4.0 3590 0.87 0.09
12/1/2011 <0.10 <25 8710 -132.3 NM 0.7 NM
6/13/2012 <0.10 <25 1460 -0.2 0.514 1.14 NM
12/7/2012 <0.10 <25 359 -55.4 0.562 0.70 NM
6/18/2013 <0.10 4.6 15.2 -53.0 0.793 1.30 NM
9/18/2013 <0.10 4.9 <6.6 -53.0 0.793 1.30 NM
12/17/2013 <0.10 4.1 <6.6 -51.3 0.501 0.43 NM
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Table 3: Groundwater Sampling Results: Biodegradation Evaluation Parameters

Enbridge Energy, Limited Partnership - South Cass Lake Station

Collection Nitrogen | Sulfate Methane Conductivity | Dissolved Oxygen Fe*?
Location Date (mg/L) (mg/L) (ug/L) ORP (mS/cm) (mg/L) (mg/L)
MW-9 Duplicate 12/1/2011 <0.10 <25 8830 NM NM NM NM
MW-10 1/5/2004 <0.25 <4.0 1.5 <0.1
5/12/2004 1 <0.1
8/26/2004 <0.25 <4.0 4900 0.8 <0.1
12/30/2004 2.9 4.2 6100 1 <0.1
4/6/2005 0.51 <4.0 2600 15 <0.1
11/25/2008 1.1 3.3 2290 2.7 54.8
10/26/2009 0.3 2.9 5100 25 1.3
12/1/2010 2.4 4.3 7030 0.72 5.1
12/1/2011 <0.10 <25 3720 -56 0.3 NM
6/13/2012 <0.10 <25 5470 -36.6 0.656 0.078 NM
12/6/2012 <0.10 <25 6900 -80.2 1.291 1.11 NM
6/19/2013 <0.10 <25 14000 -71.3 1.462 0.87 NM
9/19/2013 <0.10 <25 9500 -71.3 1.462 0.87 NM
12/19/2013 <0.10 <2.5 11500 -80.6 0.844 0.41 NM
MW-10 Duplicate 6/13/2012 <0.10 <25 3950
12/6/2012 <0.10 <25 3030 NM NM NM NM
6/19/2013 <0.10 <25 11600 NM NM NM NM
9/19/2013 <0.10 <25 8820 NM NM NM NM
12/19/2013 <0.10 3.0 11500 NM NM NM NM
MW-15 12/1/2011 <0.10 <25 <10 202.7 0.328 9.5 NM
6/13/2012 2 <25 <6.6 80.8 0.224 4.2 NM
12/5/2012 3.4 <25 331 100.6 0.431 9.57 NM
6/17/2013 2.2 2.6 <6.6 72.7 0.258 10.81 NM
9/18/2013 1.7 <25 <6.6 72.7 0.258 10.81 NM
12/16/2013 2.5 <2.5 <6.6 172.5 0.275 11.89 NM
MW-16A 12/1/2010 <0.40 <4.0 528 1.41 0.09
12/1/2011 <0.10 3.1 81 -178.2 0.54 2.32 NM
6/12/2012 <0.10 3.1 20.5 107.5 0.372 0.66 NM
12/5/2012 <0.10 <25 297 48.0 0.479 1.88 NM
6/18/2013 <0.10 5.2 58.2 31.6 0.747 1.97 NM
9/19/2013 <0.10 6.8 15.4 31.6 0.747 1.97 NM
12/17/2013 <0.10 9.4 7.4 39.1 0.842 1.02 NM
MW-16B 12/1/2010 <0.40 <4.0 9.5 0.64 <0.05
12/1/2011 <0.10 7.8 <10 -143 0.62 1.5 NM
6/12/2012 1.2 9.6 7.4 -8.8 0.417 0.83 NM
12/5/2012 1.1 11.3 7.9 -34.3 0.503 0.49 NM
6/18/2013 0.75 9.5 <6.6 -24.1 0.757 1.05 NM
9/19/2013 0.76 8.6 19.1 -24.1 0.757 1.05 NM
12/17/2013 0.42 7.9 24.1 -69.1 0.879 1.58 NM
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Table 3: Groundwater Sampling Results: Biodegradation Evaluation Parameters

Enbridge Energy, Limited Partnership - South Cass Lake Station

Collection Nitrogen | Sulfate Methane Conductivity | Dissolved Oxygen Fe*?
Location Date (mg/L) (mg/L) (ug/L) ORP (mS/cm) (mg/L) (mg/L)
MW-17 12/1/2010 <0.40 9.5 6.9 8.16 <0.12
12/1/2011 <0.10 5.6 <10 256 0.503 7.93 NM
6/12/2012 0.11 9.4 <6.6 170.4 0.341 10.06 NM
12/6/2012 <0.10 8.5 <6.6 81.9 0.699 5.99 NM
6/17/2013 <0.10 7.4 <6.6 53.8 0.415 6.46 NM
9/18/2013 0.13 9.6 <6.6
12/17/2013 0.44 10.2 NM -32.3 0.380 4.79 NM
MW-18 12/1/2010 4.2 5.8 4.4 10.01 <0.05
12/1/2011 <0.10 3.7 <10 -117 0.363 9.7 NM
6/12/2012 4.2 3.6 <6.6 65.9 0.346 6.16 NM
12/6/2012 2.8 3.4 <6.6 97.8 0.400 10.26 NM
6/18/2013 1.7 4.4 <6.6 126.5 0.706 9.78 NM
9/18/2013 1.8 6.7 <6.6 126.5 0.706 9.78 NM
12/17/2013 14 5.3 <6.6 Equipment Failure NM
MW-19 12/1/2010 <0.40 5.2 187 2.1 <0.05
12/1/2011 <0.10 6.9 <10 220.9 0.53 2.12 NM
6/12/2012 0.13 5.8 <6.6 125.7 0.339 2.37 NM
12/6/2012 <0.10 3.5 12.8 57.3 0.657 2.37 NM
6/18/2013 <0.10 4.9 43.3 99.1 0.675 2.79 NM
9/18/2013 0.32 5.2 18.5 99.1 0.675 2.79 NM
12/17/2013 <0.10 7.4 <6.6 -14.4 0.505 2.36 NM
MW-20 12/18/2013 1.3 7.0 <6.6 2.90 0.611 4.49 NM
MW-21 12/18/2013 <0.10 4.5 53.9 77.9 0.412 0.91 NM
MW-22 12/18/2013 <0.10 8.4 <6.6 75.0 0.330 5.19 NM
USGS-1A 10/26/2009 <0.20 2.1 11700 1.53 <0.018
12/2/2010 <0.40 <4.0 10200 1.2 12.3
12/1/2011 <0.10 <25 5970 -142 0.715 0.5 NM
6/13/2012 <0.10 <25 683 -54.2 0.486 11.93 NM
12/6/2012 <0.10 <25 395 -99.5 0.818 1.43 NM
6/18/2013 <0.10 6.7 69.3 -93.3 0.780 0.98 NM
9/19/2013 <0.10 5.7 <6.6 -93.3 0.780 0.98 NM
12/17/2013 <0.10 5.4 <6.6 -13.5 0.484 1.55 NM
USGS-2A 10/26/2009 <0.20 2.5 5480 1.71 <0.018
12/2/2010 <0.40 <4.0 2310 1.2 2.8
12/1/2011 <0.10 <25 1730 -136 0.569 0.8 NM
6/13/2012 <0.10 <25 5900 NM NM NM NM
12/6/2012 <0.10 <25 7210 -85.4 0.602 2.08 NM
6/18/2013 <0.10 <25 3500 -88.7 0.958 0.81 NM
9/19/2013 <0.10 4.8 95.2 -88.7 0.958 0.81 NM
12/17/2013 <0.10 4.7 338 Equipment Failure NM
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Table 3: Groundwater Sampling Results: Biodegradation Evaluation Parameters

Enbridge Energy, Limited Partnership - South Cass Lake Station

Collection Nitrogen | Sulfate Methane Conductivity | Dissolved Oxygen Fe*?
Location Date (mg/L) (mg/L) (ug/L) ORP (mS/cm) (mg/L) (mg/L)
USGS-3A 10/26/2009 <0.20 2.3 3240 3.72 <0.018
12/2/2010 <0.40 <4.0 1180 0.7 1.8
12/1/2011 <0.10 <25 800 -156.1 0.544 0.4 NM
6/13/2012 <0.10 <25 2340 NM NM NM NM
12/6/2012 <0.10 <2.5 1860 -106.1 0.534 1.02 NM
6/18/2013 <0.10 <25 3860 -114.8 0.889 1.12 NM
9/19/2013 <0.10 5.9 1160 -114.8 0.889 1.12 NM
12/17/2013 <0.10 7.2 618 -117.1 0.990 0.99 NM
USGS-4A 10/26/2009 <0.20 4.2 665 13.54 <0.018
12/2/2010 <0.40 <4.0 398 1.9 <0.05
12/1/2011 <0.10 <25 214 -157 0.525 1.2 NM
6/13/2012 <0.10 <25 142 8.5 0.349 1.3 NM
12/6/2012 <0.10 <2.5 270
6/18/2013 <0.10 2.9 536 -79.1 0.803 1.01 NM
9/19/2013 <0.10 6.6 130
12/17/2013 <0.10 6.9 <6.6 -76.1 0.833 0.76 NM
SCDW 12/1/2011 <0.10 <25 <10 NM NM NM NM
6/25/2012 0.45 3.3 <6.6 NM NM NM NM
12/5/2012 0.38 <25 <6.6 NM NM NM NM
6/17/2013 0.70 3.8 <6.6 NM NM NM NM
9/18/2013 0.53 3.9 <6.6 NM NM NM NM
12/19/2013 NM NM <6.6 NM NM NM NM
Field Blank 12/30/2004 <0.25 <4.0 <10
4/6/2005 <0.25 <4.0 <10
11/25/2008 < 0.085 <0.51 <2.0 0.0115
12/1/2011 <0.10 <25 19.8 NM NM NM NM
6/13/2012 <0.10 <25 <6.6 NM NM NM NM
12/5/2012 <0.10 <2.5 25.9 NM NM NM NM
6/19/2013 <0.10 <25 10 NM NM NM NM
9/19/2013 NM NM NM NM NM NM NM
12/19/2013 NM NM NM NM NM NM NM

NM - Not measured
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Figure 3: Groundwater Flow Map
December 2013
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AZCOM

Boring and Well Construction Log

Sheet 1 of 1

Boring #:MW-20

Project: South Cass Lake

Contractor: American Engineering Location: Cass Lake, MN

Project #: 60254681

Operator:

Client: Enbridge Energy

Drill Rig Type: CME 75

Surface Elevation (ft AMSL): 1337.66

Start Date & Time: 10-14-2013

Method: Hollow Stem

Total Depth (ft): 33

Finish Date & Time: 10-15-2013 Boring ID: 4.25 Logged By: Don Johnson, PG
Sample > _
[} — = 3 20 . .
Analytical |22 |25 | g | AT |BE] 5 [9E Soil and Rock Description Well
E2 |32 |¢& SQ_ 8= £ |35 Diagram
Sample SF |ldo | 2 =
0 o .
1 * * °lsm TOPSOIL, sandy, very dark brown (10YR 2/2), moist, loose
SS 1112 75| <1 Lt
+ o o.° SAND, fine to very fine, trace silt, medium density, light olive
Lt brown (2.5YR 4/4), moist
SS 11,12 80 | <1 A
ss P3as|gs| <1 [T2 [7oo7sp ! : ) . )
T 1 et SAND, fine, trace silt, medium density, olive brown (2.5YR
Lt 4/4), moist g
T SP g
SS [2345] 85 <1 1 ot SAND, fine to medium, trace silt, olive brown (2.5YR 4/4), 2
“6%"° moist, loose g
e o o o
SS [3333/80 | <1 | 070 0 2 2
10F—+Hs g 3
1 L, SAND, fine, trace silt, olive brown (2.5YR 4/4), moist, loose, - 7]
SS [3,3,3.3| 75 <1 L, color changes at 13 feet to grayish brown (2.5YR 5/2) &
T o o . E
ss [3388| 80| <1 |] Lt g
1 a
SP
115 PR SAND, fine, trace silt, medium density, dark yellowish brown
SS 27,11,12 90 | <1 °65°%0° (2.5YR 4/2), moist, loose, color change at 20 feet to grayish
+ °6°0" brown (2.5YR 5/2)
+ o o o m
SS 47,11,11100( <1 3
5760 0 B
5760 0 2
1 e e . o]
SS [27.11[100| 4 S g
20(°.".".
ss [7.886/100| 4 || 0%0%
MW-20 T SP ) . ) . .
1 . . . SAND, fine to coarse, trace silt, medium density, olive brown
SS [7,8,8,6] 90 4 0 o @ (2.5YR 4/4), saturated
1 570 0 »
SS p,58,12 90 4 25( ... 2
1 570 0 z .
. . . a; ')
ss p5814 90| 4 |] T z 8
1 570 0 3 :
| EOCIE % :
SS B5910 90| 4 L ®
30(°.".". §
SS B5.9,10 90 4 |7 0%0%
SS B.5.,9.1d 90 4 |1 °5%6° -

Remarks and Datum Used:

Log compiled by Chris Knuteson

AECOM
Duluth Technology Villiage
11 East Superior Street, Ste 260

Duluth, MN 55802
Phone: (218) 625-8766

Weather: 43 Degrees F, Rain

Depth to Water Table (ft): 25.30
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FIELD WELL INSTALLATION DIAGRAM

END CAP WITH HOLE
ON STAND PIPE?
YES OR NO

2}/{ ‘ STAND PIPE
STICK-UP
CONCRETE J
(CROSS QUT IF NOT USED) d |

BENTONITE POWDER

‘ AECOM

1) J) OF PIPE?
7 GALVANIZED, STAINLESS, OTHER .

2 TYPE OF PIPE JOINTS? N
) BELLED COUPLINGS, THREADE®, OTHER .

E OF WELL SCREEN
3) @ GALVANIZED, STAINLESS, OTHER Z4 92

\\ J,.
4) SCREEN SizE 2 K/o 4 DS
5) INSTALLED PROTECTOR PIPE W/LOCK? YES OR NO
6) WAS SOLVENT USED? YES OR O

v WAS DRILLING MUID USED?
) SOLID AUGER HOLLOW STEM AUGERWATER, REVERT, BENTONITE.

. oy ) DID_STANDPIPE COME UP WHEN CASNG WAS PULLED?
S = ) YES OR  NO
Iy onal O/v) .
5 atld o) HOW W SEVELOPED While
& I luc L ) BAILING, PUMPING SURGING, COMPRESSED AR,
Q
Pd
s PIPE DUWETER 10y TME SPERT FOR WELL DEVELOBMENT 7/ - -
> in. ) 5 Min. 15 Min. 30 Min. @I [, 15
G SCH.
(F PVC USED)
o b ;1) APPROXMATE WATER VOLUME REMOVED OR  ADOED
Ny Houo -4 / /) 5!Gol. 10 Gal. 15 Gal. OTHER . [ & )
3 - >
= BENTONTIE SOlh§u
= (S5 o ¢ iy }Mo/‘? T ATER) CLARITY_BEFORE DEVELOPMENT?
50 12) ey
R H CLEAR, OPAQUE
Q (CadAs D) :f‘ ¥ ﬁNQ— -
S|y N e ; 3) WATER CLARITY AFTER DEVELOPMENT?
17 et - @ TURBID, OPAQUE
T #Hdae
RAVEL WELL
CONCRETE SAND <OreEy 14) DID THE WATER SMELL? YES OR (3
ON~SITE SAN {1 |LENGTH
. (CIRCLE ONE) 0 SNE Lt 15) WATER LEVER SUMMARY
77A 231 7) DEPTH FROM_T. STAND PIPE AFTER DEVELOPMENT?
: [\] Ll FT. OR DRY
A
{CROSS hoﬁl'j\TTEFiiléLoﬁlu_Ea) ii\“: 2) SZ?EER MEASUREMENTS: FT. FROM T. ST. PIPE
by AN DATE:_ _FT. FROM T, ST. PIPE
1L NN VEJgLTOerL%A; DATE: _FT. FROM T, ST. PIPE
A TE: FT. FR T. PP
Tt 0% DATE OM T, ST. PIPE

WELL No.: ﬂ/u"/ 'ZO

DATE INSTALLED: /OS5 S

DRIL RiG._