A:COM AECOM 218.625.8766 tel

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

January 31, 2013

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 - 2012; Enbridge Energy South Cass Lake Pumping Station, Cass
Lake, Minnesota

Dear Mr. Beaster:

This letter report documents groundwater monitoring activities conducted in June and December
2012 as well as remedial action activities proposed and conducted for the above referenced site.
Figure 1 shows the site location. Figure 2 depicts the layout of the pumping station, property
boundaries, and the monitoring well network (Site).

2012 Groundwater Monitoring Activities
Aquifer Hydraulics

Depth to groundwater measurements were collected from the monitoring well network prior to
purging and groundwater sample collection activities in June and December 2012. Table 1
provides a comprehensive summary of groundwater elevation data collected at the Site. Figure 3
depicts the groundwater flow direction based on data collected during the most recent sampling
event in December 2012. Locally, the configuration of the water table and the distribution of
compounds dissolved in the groundwater indicate that groundwater flows under unconfined
conditions with a southeast to east flow direction. Regionally, groundwater flow is to the southeast
toward Fox Creek which is part of the Pike Bay drainage (refer to Figure 1).

Light Non-Aqueous Phase Liquid (LNAPL)

During both the June and December 2012 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. Table 1 provides a comprehensive summary of the LNAPL thickness measurements
observed from these four monitoring locations. During the most recent sampling event in December
2012, the crude oil thickness ranged from 0.85 feet at monitoring wells MW-13 to 1.24 feet at
monitoring well MW-11. Figure 4 depicts the approximate lateral extent of LNAPL observed on the
water table at the Site.

During the June 2012 sampling event, crude oil was manually recovered with a disposable bailer
from monitoring wells MW-3, MW-5, MW-11, and MW-13 and placed in a sealed drum located
within the fenced station yard. A minimal total volume of LNAPL was recovered from the 2-inch
diameter monitoring wells (i.e., less than 0.25 gallons) in June 2012. LNAPL was not recovered
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AECOM 2

during the December 2012 sampling event given the minimal recovery volumes observed from
previous sampling events.

Groundwater Quality

Table 2 provides a comprehensive summary of groundwater analytical data collected at the Site. In
June 2012, samples from six monitoring wells at the Site (i.e., MW-4, MW-9, MW-10, USGS-1A,
USGS-2A, and USGS-3A) exhibited one or more BTEX parameters above the laboratory reporting
limit (excluding wells containing LNAPL). The benzene concentrations detected during the June
2012 sampling event ranged from below the detection limit to 282 pg/L at monitoring well USGS-2A.

During the most recent sampling event in December 2012, samples from seven wells exhibited
benzene at or above the reporting limit. The reported benzene concentrations detected in
December 2012 ranged from 1.0 pg/L to 653 ug/L (MW-10). Due to a detection of benzene at
monitoring well MW-16A in December 2012 (59.8 ng/L), two additional samples were collected to
confirm the presence of dissolved phase benzene at this location. The two additional samples
detected benzene at 48.8 ug/L and 47 ug/L. Figure 5 depicts the inferred lateral extent of dissolved
phase benzene concentrations in exceedance of 1.0 ug/L based on December 2012 analytical
results.

Extended Range Diesel Range Organic (ERDRO) concentrations at the Site ranged from below the
laboratory detection limit to 15,900 pg/L at MW-10 in June 2012. In December 2012, ERDRO
concentrations at the Site ranged from below the laboratory detection limit to 7,400 pg/L at MW-10.
The complete analytical laboratory reports for the June and December 2012 sampling events are
included in Attachment I.

Water samples collected from monitoring wells, noted to be free of LNAPL, were also submitted for
laboratory analysis of nitrate + nitrite, sulfate, and methane during the June and December 2012
sampling events. The field measurements of dissolved oxygen, oxidation-reduction potential, and
conductivity concentrations were also collected from the Site monitoring wells. These laboratory
and field data were collected to support the evaluation of biodegradation processes potentially
occurring in groundwater at the Site. Table 3 summarizes the results of these data collection
activities.

Groundwater and Contaminant Velocity Calculations

Due to the proximity of well MW-16A to the downgradient property boundary (Figure 5), a desktop
analysis was performed to estimate groundwater and contaminant velocities.

The mean groundwater velocity can be expressed as:

_ kog
ne0x
Where:
K = mean hydraulic conductivity from the slug test data (ft/day)
|74 = mean groundwater flow velocity in the x direction (ft/day)
n, = effective porosity (dimensionless)
00/0x = hydraulic gradient (dimensionless)
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Using a typical value of 0.25 for the effective porosity of sand, the hydraulic gradient of 0.001, and
an average hydraulic conductivity of 17.3 ft/day (2003 data), the mean groundwater velocity
calculated for the site is approximately 25 ft/year.

Of the constituents associated with crude oil, benzene is typically the first compound to arrive
downgradient in a groundwater plume, and was observed to be present in MW-16A. The velocity of
the benzene traveling through the aquifer may be estimated with the following equation:

v
Vo=
Rbenzene
Where:
|74 = groundwater flow in the x direction
Ryenzene = retardation factor for benzene

The retardation factor for benzene can be calculated by the following equation:
Pp
Rpenzene =1+ (n_) (Kocfoc)
e

The following assumptions where made based on site specific information:

K, = partitioning coefficient for benzene (cm3/g) = 83 cm3/g for benzene
Pb = bulk dry density of the soil (g/cm3) = 2.0g/cm® for sand
n, = effective porosity (dimensionless) = 0.25 for sand

foc = fraction organic carbon (dimensionless) = 0.09%

For the site, the calculated retardation factor is 1.60, yielding an estimated mean groundwater
transport velocity of benzene of approximately 16 ft/year. This assumes no dispersion, diffusion, or
biodegradation is taking place and also that the source area is not decreasing. Based on these
calculations, dissolved phase benzene observed in the groundwater at MW-16A may potentially
reach the eastern Enbridge property boundary in approximately six years.

2012 Pilot Study Implementation Activities

In an August 2012 Remedial Action Implementation Plan, AECOM proposed the implementation of
an air sparging system at the Site. In accordance with this plan, an existing air sparge system
located at the Enbridge MP 85 site was to be transported and adapted for Site use after the
performance of a pilot study. However, during advancement of three borings along the south side
of the facility in October 2012, it was observed that a confining clay layer is present at a depth of
approximately 28 to 32 feet below ground surface. Boring logs for these three locations are
included in Attachment Il. The confining layer serves as a barrier to petroleum impacts, which were
not observed to extend more than 6 inches into the confining layer. This results in a much thinner
zone of petroleum impacts (i.e., approximately 3 to 8 feet) than previously expected. To better
accommodate the observed geologic conditions noted in October 2012, and in consultation with
Enbridge, a bioventing and natural source zone depletion (NSZD) pilot study will be implemented.
This approach will utilize shallower wells with lower flow/pressure requirements, thus requiring less
overall operation and maintenance.
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Bioventing/NSZD Pilot Study

Bioventing is a remediation technology that promotes biodegradation by the injection of air, at
relatively slow air flow rates, into the unsaturated (vadose) zone. To evaluate the effectiveness of
bioventing on remediating LNAPL impacts at the Site, a pilot study will be completed in 2013. The
bioventing test methodology includes background sampling of soil gas, a soil gas permeability test,
and in situ respiration test. The results of the pilot study will be used to determine the expected
petroleum degradation that could be achieved if a full-scale bioventing remedial approach was
implemented.

Additionally, AECOM will complete a natural source zone depletion (NSZD) evaluation. The NSZD
evaluation was a component of the original approach (i.e., with air sparging); however, the scope of
the NSZD evaluation has been modified to include collection of data within the pumping station to
provide a more comprehensive determination of the rate at which LNAPL impacts would be
naturally degraded. The NSZD evaluation involves installation of carbon dioxide traps at the ground
surface to assess the carbon dioxide flux within the vadose zone. Four carbon dioxide traps will be
deployed in early May, once thawing conditions persist and frost is not observed in the subsurface.
These will be installed based on a combination of logistical considerations and a “snapshot”
geospatial survey of carbon dioxide flux in the vicinity of the extent of LNAPL that will be conducted
during the same mobilization as the trap deployment. The “snapshot” survey will be conducted
using a field-grade infrared spectrometer. For logistical reasons, the preferred location for the trap
deployment will be immediately outside the station yard to the south within the inferred extent of
LNAPL. Enbridge will be consulted prior to deployment if it is determined that other locations are
more favorable. Following deployment of the four carbon dioxide traps and after analysis of the
data, the bioventing portion of the pilot study will be conducted (mid June 2013) and will take
approximately one week to complete. A second set of four traps will be deployed in September
2013 to evaluate if there are seasonal variations in carbon dioxide flux. The results of the
bioventing and NSZD studies will be directly compared to determine if bioventing is significantly
more effective than natural mechanisms in degrading petroleum impacts at the Site. Depending on
the results of the pilot study, either a full scale bioventing/NSZD system will be implemented or
alternative remedial technologies will be evaluated for the Site.

The bioventing test methodology will be discussed in further detail in the Work Plan which will be
submitted to Enbridge in late March 2013.

Bioventing System Installation

In November 2012, four nested vapor monitoring points (VP-1 through VP-4) and one bioventing
well (BVW-1) were installed for the bioventing/NSZD pilot study. Construction details for these
components are provided in Attachment lll. Each nested vapor monitoring point contains three
points completed to depths of 15ft, 20ft, and 24ft with a 6-inch screened tip. The screens were set
in a two foot thick filter pack of silica sand and overlain with a bentonite seal. The vapor points were
installed via geoprobe and utilize 3/8-inch silicone tubing for soil vapor sampling activities. The
bioventing well was installed via hollow-stem auger, contains a 2-in diameter PVC riser pipe, a
flush thread 10-ft (0.010-in slot) screened interval, and was completed to a depth of 25 feet below
grade. The bioventing well screen was set in a filter pack of red flint sand overlain by a two foot
bentonite seal and cement grout to the ground surface. The bioventing well and vapor point nests
were completed with flush-grade well protection. Figure 2 depicts the locations of the bioventing
well and nested vapor monitoring points.
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Recommendations
Groundwater Monitoring Activities - 2013

To further evaluate dissolved phase contaminant trends, as well as biodegradation processes, it is
proposed that groundwater monitoring continue at the Site on a semi-annual basis in June and
December 2013. The scope of the monitoring activities (i.e., locations, procedures, and analytical
parameters) will be consistent with previous groundwater sampling events. Biodegradation
evaluation parameters will continue to be collected during each sampling event. In addition to
groundwater sample collection, LNAPL thickness measurements will continue to be collected from
monitoring wells MW-3, -5, -11, and -13. A simple groundwater fate and transport model (e.g.,
Natural Attenuation Sofware and/or BIOSCREEN) shall be utilized using subsequent groundwater
monitoring data to assist in the prediction of downgradient transport of dissolved phase
constituents. These platforms are capable of incorporating dispersion and biodegradation effects.

Bioventing - NSZD Pilot Study Activities/Schedule

It is recommended that the NSZD evaluation and bioventing pilot study be initiated during the first
quarter of 2013. In order to assess seasonal variations in volatilization rates in the vadose zone,
AECOM recommends the NSZD evaluation be conducted again in mid-summer 2013. The following
is the proposed schedule for pilot study activities:

e Late March 2013: Prepare a Work Plan documenting pilot study fieldwork activities and
results;

e Early May 2013: Procure and deploy four carbon dioxide traps;

e Mid June 2013: Retrieve the carbon dioxide traps and submit for analysis. At that time,
the bioventing portion of the pilot study will be conducted,;

e Late summer 2013: Conduct data analysis from pilot study activities; and

e September 2013: A second set of four traps will be deployed to evaluate possible
seasonal variations in carbon dioxide flux.

In addition, an Annual Report will be completed in December 2013 and will be submitted to

Enbridge documenting groundwater monitoring and remedial action activities conducted at the Site
in 2013.
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Should you have any questions or comments related to the information provided in this submittal,
please call Brian Hill at (218) 625-8768. AECOM appreciates the opportunity to assist Enbridge
with this important assignment.

Sincerely yours,

AECOM Technical Services, Inc.

B B Wt~ D ) e

Brian Hill Matthew J. Zenker, Ph.D., P.E. BCEE
Engineer/Project Manager Environmental Engineer
Brian.Hill2@aecom.com Matthew.Zenker@aecom.com
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Tables
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Table 1: Groundwater Elevations/Crude Oil Thickness Measurements

Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner Equivalent Screen
Unique Well Casing Depth to Oil Depth to Groundwater Top of Above
Well ID No. Elevation Groundwater Depth to Oil Thickness Groundwater * Elevation Screen Groundwater
Date (feet NGVD) (feet) (feet) (feet) (feet) (feet NGVD) (feet NGVD) (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
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
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



Table 1: Groundwater Elevations/Crude Oil Thickness Measurements

Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner Equivalent Screen
Unique Well Casing Depth to Oil Depth to Groundwater Top of Above
Well ID No. Elevation Groundwater Depth to Oil Thickness Groundwater * Elevation Screen Groundwater
Date (feet NGVD) (feet) (feet) (feet) (feet) (feet NGVD) (feet NGVD) (feet)
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
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
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
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 1313.53 111
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
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



Table 1: Groundwater Elevations/Crude Oil Thickness Measurements

Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner Equivalent Screen
Unique Well Casing Depth to Oil Depth to Groundwater Top of Above
Well ID No. Elevation Groundwater Depth to Oil Thickness Groundwater * Elevation Screen Groundwater

Date (feet NGVD) (feet) (feet) (feet) (feet) (feet NGVD) (feet NGVD) (feet)
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
MW-9 680694 21-Jul-03 98.25 26.41 71.84 73.75 191
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 1314.38 142
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
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 27.72 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
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 27.7 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
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 72.41 74.52 211
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



Table 1: Groundwater Elevations/Crude Oil Thickness Measurements

Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner Equivalent Screen
Unique Well Casing Depth to Oil Depth to Groundwater Top of Above
Well ID No. Elevation Groundwater Depth to Oil Thickness Groundwater * Elevation Screen Groundwater
Date (feet NGVD) (feet) (feet) (feet) (feet) (feet NGVD) (feet NGVD) (feet)
03-Dec-12 1341.23 30.08 29.23 0.85 29.36 1311.87 1314.73 2.86
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 27.72 1311.89
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
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
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
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
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
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
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
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
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



Table 1: Groundwater Elevations/Crude Oil Thickness Measurements
Enbridge Energy, Limited Partnership - South Cass Lake Station

Top of Inner Equivalent Screen
Unique Well Casing Depth to Oil Depth to Groundwater Top of Above
Well ID No. Elevation Groundwater Depth to Oil Thickness Groundwater * Elevation Screen Groundwater
Date (feet NGVD) (feet) (feet) (feet) (feet) (feet NGVD) (feet NGVD) (feet)
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
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.



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-1 6/6/2001 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-1 7/16/2003 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-1 1/6/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <110
MW-1 5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-1 8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-1 12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-1 4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-1 6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 <100
MW-1 11/25/2008 < 0.23 <0.40 <0.36 <0.74 <0.36 <100
MW-1 6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 91.6
MW-1 10/26/2009 < 0.23 <0.40 <0.36 <0.74 <0.36 <23.1
MW-1 6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <75.5
MW-1 12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <76.9
MW-1 6/14/2011 <1.0 <1.0 <1.0 <2.0 <1.0 157
MW-1 12/1/2011 <1.0 <1.0 <1.0 <3.0 <68
MW-1 6/13/2012 <1.0 <1.0 <1.0 <3.0 260
MW-1 12/3/2012 <1.0 <1.0 <1.0 <3.0 <110
MW-2 6/6/2001 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-2 7/16/2003 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-2 1/6/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-2 5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-2 8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 140
MW-2 12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-2 4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-2 6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 114
MW-2 11/25/2008 < 0.23 <0.40 <0.36 <0.74 <0.36 242
MW-2 6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 159
MW-2 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
MW-4 7/16/2003 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-4 1/6/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
MW-4 5/12/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
MW-4 8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-4 12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-4 4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-4 6/26/2008 <0.14 <0.40 < 0.36 <0.74 <0.36 <100
MW-4 11/25/2008 < 0.23 <0.40 <0.36 <0.74 <0.36 276
MW-4 6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 137
MW-4 10/26/2009 < 0.23 <0.40 <0.36 <0.74 <0.36 <23.1
MW-4 6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <75.5
MW-4 12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <755
MW-4 6/14/2011 <1.0 <1.0 <1.0 <2.0 <1.0 <75.5
MW-4 12/1/2011 <1.0 2.1 <1.0 <3.0 230
MW-4 6/13/2012 <1.0 1.2 <1.0 <3.0 < 300
MW-4 12/5/2012 <1.0 <1.0 <1.0 <3.0 <110
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



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-6 1/6/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-6 5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-6 8/26/2004 <1.0 <1.0 <1.0 <20 <1.0 130
MW-6 12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-6 4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-6 6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 188
MW-6 11/25/2008 < 0.23 <0.40 <0.36 <0.74 <0.36 128
MW-6 6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 209
MW-6 10/26/2009 < 0.23 <0.40 <0.36 <0.74 <0.36 <23.1
MW-6 6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <755
MW-6 12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <76.9
MW-6 6/14/2011 <1.0 <1.0 <1.0 <2.0 <1.0 290
MW-6 12/1/2011 <1.0 <1.0 <1.0 <3.0 <71
MW-6 6/12/2012 <1.0 <1.0 <1.0 <3.0 110
MW-6 12/5/2012 <1.0 <1.0 <1.0 <3.0 <100
MW-7 7/16/2003 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-7 1/6/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-7 5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-7 8/26/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
MW-7 12/30/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
MW-7 4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-7 6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 118
MW-7 11/25/2008 < 0.23 <0.40 <0.36 <0.74 <0.36 <100
MW-7 6/4/2009 <1.0 <1.0 <1.0 <20 <1.0 134
MW-7 10/26/2009 < 0.23 <0.40 <0.36 <0.74 <0.36 <23.1
MW-7 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 <75.5
MW-7 12/1/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <76.9
MW-7 6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 180
MW-7 12/1/2011 <1.0 <1.0 <1.0 <3.0 <71
MW-7 6/12/2012 <1.0 <1.0 <1.0 <3.0 110
MW-7 12/5/2012 <1.0 <1.0 <1.0 <3.0 <110
MW-8 7/16/2003 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-8 1/6/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-8 5/12/2004 <1.0 <1.0 <1.0 <2.0 <1.0 150
MW-8 8/26/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-8 12/30/2004 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-8 4/6/2005 <1.0 <1.0 <1.0 <2.0 <1.0 <100
MW-8 6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 149
MW-8 11/25/2008 < 0.23 <0.40 <0.36 <0.74 <0.36 <100
MW-8 6/4/2009 <1.0 <1.0 <1.0 <2.0 <1.0 143
MW-8 10/26/2009 < 0.23 <0.40 <0.36 <0.74 <0.36 <23.1
MW-8 6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 <755
MW-8 12/1/2010 <1.0 <1.0 <1.0 <20 <1.0 114
MW-8 6/14/2011 273 <1.0 <1.0 <20 <1.0 2,050
MW-8 12/1/2011 <1.0 <1.0 <1.0 <3.0 230
MW-8 6/12/2012 <1.0 <1.0 <1.0 <3.0 470
MW-8 12/5/2012 <1.0 <1.0 <1.0 <3.0 110
MW-9 7/16/2003 0.51 <1.0 <1.0 <20 <1.0 <100



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-9 1/6/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
MW-9 5/12/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
MW-9 8/26/2004 <1.0 <1.0 <1.0 <20 <1.0 210
MW-9 12/30/2004 7.5 3.7 <1.0 <20 <1.0 260
MW-9 4/6/2005 18 <1.0 <1.0 <20 <1.0 230
MW-9 6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 101
MW-9 11/25/2008 25.7 2.6 <0.36 <0.74 <0.36 364
MW-9 6/4/2009 132 <1.0 <1.0 <20 <1.0 1,860
MW-9 10/26/2009 < 0.23 <0.40 <0.36 <0.74 <0.36 831
MW-9 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 <755
MW-9 12/1/2010 573 95.4 <5.0 18.1 <5.0 3,690
MW-9 6/14/2011 573 7.0 <5.0 <10.0 <5.0 3,460
MW-9 12/1/2011 500 5.5 2.7 <3.0 6,400
MW-9 6/13/2012 48.9 <1.0 <1.0 <3.0 5,400
MW-9 12/7/2012 3.9 <1.0 <1.0 <3.0 630
MW-9 Duplicate 12/1/2011 498 4.8 25 <6.0 10,300
MW-10 1/5/2004 1,100 110 <5.0 520 <5.0 30,000
MW-10 5/12/2004 2,100 210 <10 350 <10 6,500
MW-10 8/26/2004 2,600 240 <25 180 <25 7,800
MW-10 12/30/2004 1,400 160 <10 61 <10 6,500
MW-10 4/6/2005 1,100 220 <10 62 <10 6,500
MW-10 6/26/2008 1,830 44.2 <3.6 <74 <3.6 9,000
MW-10 11/25/2008 595 18.1 <0.71 3.3 <0.72 65,900
MW-10 6/4/2009 305 15 <1.0 3.4 <1.0 50,800
MW-10 10/26/2009 159 5.6 <0.36 3 <0.36 22,400
MW-10 6/29/2010 2,180 <250 <25.0 <50.0 <250 33,700
MW-10 12/1/2010 193 4.8 <1.0 10.5 <1.0 28,100
MW-10 6/14/2011 35.2 <20 <20 <4.0 <20 15,500
MW-10 12/1/2011 38.3 1.6 4.4 4.1 12,900
MW-10 6/13/2012 103 1.2 3.2 3.4 15,900
MW-10 12/6/2012 653 1.7 <1.0 <3.0 7,400
MW-10 Duplicate  6/13/2012 81.2 1.8 2.8 3.1 15,000
MW-10 Duplicate ~ 12/6/2012 579.0 1.9 1 <3.0 7,700
MW-15 12/1/2011 <1.0 <1.0 <1.0 <3.0 <330
MW-15 6/13/2012 <1.0 <1.0 <1.0 <3.0 110
MW-15 12/5/2012 <1.0 <1.0 <1.0 <3.0 <110
MW-16A 6/29/2010 <1.0 <1.0 <1.0 <2.0 <1.0 234
MW-16A 12/1/2010 <1.0 <1.0 <1.0 <20 <1.0 1,150
MW-16A 6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 413
MW-16A 12/1/2011 <1.0 <1.0 <1.0 <3.0 670
MW-16A 6/12/2012 <1.0 <1.0 <1.0 <3.0 1,410
MW-16A 12/5/2012 59.8 <1.0 <1.0 <3.0 1,000
MW-16A 12/27/2012 48.8 <1.0 <1.0 <3.0 NA
MW-16A 12/27/2012 47 <1.0 <1.0 <3.0 NA
MW-16B 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 1,310



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-16B 12/1/2010 <1.0 <1.0 <1.0 <20 <1.0 9,470
MW-16B 6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 2,790
MW-16B 12/1/2011 <1.0 <1.0 <1.0 <3.0 1,580
MW-16B 6/12/2012 <1.0 <1.0 <1.0 <3.0 610
MW-16B 12/5/2012 <1.0 <1.0 <1.0 <3.0 250
MW-17 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 75.7
MwW-17 12/1/2010 <1.0 <1.0 <1.0 <20 <1.0 <76.2
MW-17 6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 184
MwW-17 12/1/2011 <1.0 <1.0 <1.0 <3.0 110
MW-17 6/12/2012 <1.0 <1.0 <1.0 <3.0 250
MwW-17 12/6/2012 <1.0 <1.0 <1.0 <3.0 170
MW-18 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 <77.7
MW-18 12/1/2010 <1.0 <1.0 <1.0 <20 <1.0 <75.5
MW-18 6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 134
MW-18 12/1/2011 <1.0 <1.0 <1.0 <3.0 <330
MW-18 6/18/2012 <1.0 <1.0 <1.0 <3.0 130
MW-18 12/6/2012 <1.0 <1.0 <1.0 <3.0 <100
MW-19 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 347
MW-19 12/1/2010 <1.0 <1.0 <1.0 <20 <1.0 843
MW-19 6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 608
MW-19 12/1/2011 <1.0 <1.0 <1.0 <3.0 <330
MW-19 6/19/2012 <1.0 <1.0 <1.0 <3.0 5,400
MW-19 12/6/2012 <1.0 <1.0 <1.0 <3.0 370
USGS 1A 10/26/2009 776 142 <18 <37 <18 4,930
USGS 1A 6/29/2010 39.7 <1.0 <1.0 <20 <1.0 2,990
USGS 1A 12/2/2010 791 <10.0 <10.0 <20.0 <10.0 5,370
USGS 1A 6/14/2011 1,590 <10.0 <10.0 <20.0 <10.0 5,410
USGS 1A 12/1/2011 67.8 1.2 3.2 <3.0 8,200
USGS 1A 6/13/2012 6.4 <1.0 1.0 <3.0 4,500
USGS 1A 12/6/2012 5.4 <1.0 1.0 <3.0 1,000
USGS 2A 10/26/2009 705 <2.0 <18 <3.7 <1.8 5,520
USGS 2A 6/29/2010 63.5 <1.0 <1.0 <20 <1.0 2,150
USGS 2A 12/2/2010 239 <1.0 <1.0 <20 <1.0 3,370
USGS 2A 6/14/2011 81.7 <1.0 <1.0 <20 <1.0 2,670
USGS 2A 12/1/2011 211 <1.0 1.4 <3.0 3,600
USGS 2A 6/13/2012 282 <1.0 1.6 <3.0 7,200
USGS 2A 12/6/2012 554 <1.0 1 <3.0 4,900
USGS 3A 10/26/2009 147 0.74 <0.36 15 <0.36 4,060
USGS 3A 6/29/2010 202 <1.0 <1.0 <20 <1.0 2,470
USGS 3A 12/2/2010 6.2 <1.0 <1.0 <20 <1.0 1,810
USGS 3A 6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 1,420
USGS 3A 12/1/2011 <1.0 <1.0 1.1 <3.0 2,400
USGS 3A 6/13/2012 14.7 <1.0 1.0 <3.0 5,700
USGS 3A 12/6/2012 1 <1.0 1.0 <3.0 2,200



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 4A 10/26/2009 13.8 <0.40 <0.36 <0.74 <0.36 1,670
USGS 4A 6/29/2010 44.8 <1.0 <1.0 <20 <1.0 4,130
USGS 4A 12/2/2010 <1.0 <1.0 <1.0 <20 <1.0 2,010
USGS 4A 6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 2,420
USGS 4A 12/1/2011 <1.0 <1.0 <1.0 <3.0 1,320
USGS 4A 6/13/2012 <1.0 <1.0 <1.0 <3.0 2,160
USGS 4A 12/6/2012 7.2 <1.0 <1.0 <3.0 1,700
SCDW 9/21/2011 <1.0 <1.0 <1.0 <3.0 <300
SCDW 12/1/2011 <1.0 <1.0 <1.0 <3.0 <330
SCDW 6/25/2012 <1.0 <1.0 <1.0 <3.0 <100
SCDW 12/5/2012 <1.0 <1.0 <1.0 <3.0 <110
Field Blank 12/30/2004 <1.0 <1.0 <1.0 <20 <1.0 <100
Field Blank 4/6/2005 <1.0 <1.0 <1.0 <20 <1.0 <100
Field Blank 6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36 <100
Field Blank 11/25/2008 < 0.23 <0.40 <0.36 <0.74 <0.36 <100
Field Blank 6/4/2009 <1.0 <1.0 <1.0 <20 <1.0 106
Field Blank 10/26/2009 <0.23 <0.40 <0.36 <0.74 <0.36 NA
Field Blank 6/29/2010 <1.0 <1.0 <1.0 <20 <1.0 <755
Field Blank 12/1/2010 389
Field Blank 6/14/2011 <1.0 <1.0 <1.0 <20 <1.0 <755
Field Blank 12/1/2011 <1.0 <1.0 <1.0 <3.0 <300
Field Blank 6/13/2012 <1.0 <1.0 <1.0 <3.0 <330
Field Blank 12/5/2012 <1.0 <1.0 <1.0 <3.0 <110
Trip Blank 7/16/2003 <1.0 <1.0 <1.0 <20 <1.0
Trip Blank 1/6/2004 Froze during the sampling event.
Trip Blank 5/12/2004 <1.0 <1.0 <1.0 <20 <1.0
Trip Blank 8/26/2004 <1.0 <1.0 <1.0 <20 <1.0
Trip Blank 12/30/2004 <1.0 <1.0 <1.0 <20 <1.0
Trip Blank 4/6/2005 <1.0 <1.0 <1.0 <20 <1.0
Trip Blank 6/26/2008 <0.14 <0.40 <0.36 <0.74 <0.36
Trip Blank 11/25/2008 < 0.23 <0.40 <0.36 <0.74 <0.36
Trip Blank 6/4/2009 <1.0 <1.0 <1.0 <20 <1.0
Trip Blank 10/26/2009 <0.23 <0.40 <0.36 <0.74 <0.36
Trip Blank 12/1/2011 <1.0 <1.0 <1.0 <3.0
Trip Blank 6/13/2012 <1.0 <1.0 <1.0 <3.0

Notes:

ug/L - micrograms per liter
mg/L-milligrams per liter
< - results below the applicable laboratory analytical method detection limit (MDL)

NA- Not Analyzed

mg/L-milligrams per liter



Table 3: Groundwater Sampling Results: Biodegradation Evaluation Parameters

Enbridge Energy, Limited Partnership - South Cass Lake Station

Collection Nitrite Sulfate Methane Conductivity Disolved 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 21 6.3 5.2 <0.1
5/12/2004 <0.1
8/26/2004 0.69 <4.0 <10 <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 <28 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 <25 <6.6 127.5 0.408 15.09 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 <20 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 55 <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 59 <28 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
MW-6 7/16/2003 2 <0.1
1/6/2004 1.9 5.4 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 59 <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
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 <20 8.7 9.2
10/26/2009 0.61 7.8 <0.93 11.45 <0.018
12/1/2010 11 7.6 <28 9.29 <0.05



Table 3: Groundwater Sampling Results: Biodegradation Evaluation Parameters

Enbridge Energy, Limited Partnership - South Cass Lake Station

Collection Nitrite Sulfate Methane Conductivity Disolved Oxygen Fe'?
Location Date (mg/L) (mg/L) (ug/L) ORP (mS/cm) (mg/L) (mg/L)
12/1/2011 <0.10 5.6 <10 247.6 0.43 9.4 NM
6/12/2012 0.18 55 <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
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 52 <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 <20 8.3 22.2
10/26/2009 0.33 10 <0.93 12.75 <0.018
12/1/2010 <0.40 7.4 <28 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 0.343 191 NM
12/5/2012 0.11 7.2 <6.6 73.9 0.430 11.15 NM
MW-9 7/16/2003 2.8 <0.1
1/6/2004 <0.25 6.3 2 <0.1
5/12/2004 15 <0.1
8/26/2004 <0.25 7.2 <10 15 <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
MW-9 Duplicate 12/1/2011 <0.10 <25 8830 NM NM NM NM
MW-10 1/5/2004 <0.25 <4.0 15 <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 29 5100 25 1.3
12/1/2010 24 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 1.291 111 NM
MW-10 Duplicate 6/13/2012 <0.10 <25 3950 NM NM NM
12/6/2012 <0.10 <25 3030 NM NM NM NM



Table 3: Groundwater Sampling Results: Biodegradation Evaluation Parameters
Enbridge Energy, Limited Partnership - South Cass Lake Station

Collection Nitrite Sulfate Methane Conductivity Disolved Oxygen Fe'?
Location Date (mg/L) (mg/L) (ug/L) ORP (mS/cm) (mg/L) (mg/L)
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
MW-16A 12/1/2010 <0.40 <4.0 528 1.41 0.09
12/1/2011 <0.10 31 81 -178.2 0.54 2.32 NM
6/12/2012 <0.10 31 20.5 107.5 0.372 0.66 NM
12/5/2012 <0.10 <25 297 48.0 0.479 1.88 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 15 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
MwW-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
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 34 <6.6 97.8 0.400 10.26 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 0.53 212 NM
6/12/2012 0.13 5.8 <6.6 125.7 0.339 2.37 NM
12/6/2012 <0.10 35 12.8 57.3 0.657 2.37 NM
USGS-1A 10/26/2009 <0.20 21 11700 1.53 <0.018
12/2/2010 <0.40 <4.0 10200 12 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
USGS-2A 10/26/2009 <0.20 25 5480 1.71 <0.018
12/2/2010 <0.40 <4.0 2310 12 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
USGS-3A 10/26/2009 <0.20 23 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



Table 3: Groundwater Sampling Results: Biodegradation Evaluation Parameters
Enbridge Energy, Limited Partnership - South Cass Lake Station

Collection Nitrite Sulfate Methane Conductivity Disolved Oxygen Fe'?
Location Date (mg/L) (mg/L) (ug/L) ORP (mS/cm) (mg/L) (mg/L)
12/6/2012 <0.10 <2.5 1860 -106.1 0.534 1.02 NM
USGS-4A 10/26/2009 <0.20 4.2 665 13.54 <0.018
12/2/2010 <0.40 <4.0 398 19 <0.05
12/1/2011 <0.10 <25 214 -157 0.525 12 NM
6/13/2012 <0.10 <25 142 8.5 0.349 1.3 NM
12/6/2012 <0.10 <25 270 -30.4 0.507 121 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
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 <20 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 <25 25.9 NM NM NM NM
Notes: ug/L - micrograms per liter

mg/L-milligrams per liter

< - results below the applicable laboratory analytical method detection limit (MDL)
NM- Not Measured

mg/L-milligrams per liter

mS/cm -milli siemens per centimeter (electrical conductivity)
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
e gy
£~
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(612)607-1700

June 25, 2012

Brian Hill

AECOM

11 E. Superior Street, Suite 5
Duluth, MN 55802

RE: Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702

Dear Brian Hill:

Enclosed are the ytical results for

by the lab
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

y on June 16, 2012. The

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

Sincerely,
Carol Davy
carol.davy@pacelabs.com
Project Manager
Enclosures
REPORT OF LABORATORY ANALYSIS Page 1 of 46
‘This report shall not be reproduced, except in full,
ithout it . Inc.
10f49
. . Pace Analytical Services, Inc.
Ana/yt[ca[ 1700 EIm Street - Suite 200
i pacolabs com Minneapolis, MN 55414
(612)807-1700
SAMPLE SUMMARY
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10195702
LabID ‘Sample ID Matrix Date Collected Date Received
10195702001 MW-1 Water 06/13/12 15:06 06/16/12 09:10
10195702002 MW-15 Water 06/13/12 17:09 06/16/12 09:10
10195702003 MW-4 Water 06/13/12 15:44 06/16/12 09:10
10195702004 MW-6 Water 06/12/12 16:31 06/16/12 09:10
10195702005  MW-7 Water 061M12/1217:38  06/16/12 09:10
10195702006  MW-8 Water 0611211218:18  06/16/12 09:10
10195702007 MW-19 Water 06/12/12 12:40 06/16/12 09:10
10195702008 MwW-18 Water 06/12/12 13:18 06/16/12 09:10
10195702009 MW-17 ‘Water 06/12/112 11:50 06/16/12 09:10
10195702010 MW-16A ‘Water 06/12/12 11:20 06/16/12 09:10
10195702011 MW-16B. Water 06/12/1210:45  06/16/12 09:10
10195702012 MW-USGA-3A Water 06/13/12 08:49 06/16/12 09:10
10195702013 MW-USGA-2A Water 06/13/120825  06/16/12 09:10
10195702014 MW-USGA-1A Water 06/13/12 09:20 06/16/12 09:10
10195702015 MwW-9 Water 06/12/12 17:07 06/16/12 09:10
10195702016 MW-10 Water 06/13/12 16:28 06/16/12 09:10
10195702017 MW-USGA4A Water 06/12/12 15:16 06/16/12 09:10
10195702018 'MW-10 DUPLICATE Water 06/13/12 16:30 06/16/12 09:10
10195702019 TRIP BLANK Water 06/12/1200:00  06/16/12 09:10
10195702020 FB-S.C. Water 06/13/12 19:30 06/16/12 09:10

REPORT OF LABORATORY ANALYSIS Page 3 of 46
‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700
CERTIFICATIONS
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
Minnesota Certification IDs

1700 Elm Street SE Suite 200, Minneapolis, MN 55414 Mississippi Certification #: Pace

A2LA Certification #: 2926.01 Montana Certification #: MT CERT0092

Aaska Cerification #: UST-078 Nevada Cerification # MN_00064

Alaska Certification #MN00064 Nebraska Cerfication #: Pace

Arizona Certification #: AZ-0014 New Jersey Ceftification #: MN-002

Arkansas Cerification #: 88-0680 New Mexico Certification #: P

California Certification #: 01155CA New York Certification #: 11647

EPA Region 8 Certification #: Pace North Carolina Cenmnalvcn #: 530

FIonda/NELAP Certification #: E87605 North Dakota Certificat

Georgia Certification #: 959 North Dakota Cerlm:ahnn #R: oaeA

Idaho cemﬁcauon # MN00064 Ohio VAP Certification #: CL101

llinois Certification t zoooﬂ Oklahoma Certification #: D9921

lowa Cerification # Oklahoma Certification #: 9507

Kansas Certification s E 10167 Oregon Certification #: MN20000

Louisiana Certification #: 03086 Pennsylvania Certification #: 68-00563

Louisiana Cerlification #: LA80009 Puerto Rico Certification

Maine Cerification #: 2007029 Tennessee Cerification #: 02818

Maryland Certification #: 322 Texas Certification #: T104704192

Michigan DEQ Certification #: Washington Cerlification #: C754

Minnesota Gertiicalion #: 057- 053-137 Wisconsin Certification #: 999407970
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Pace Analytical Services, Inc.

Analytical ‘ 1700 Elm Street - Suite 200
npocelebs com Minneapolis, MN 55414
(612)607-1700
SAMPLE ANALYTE COUNT
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10185702
Analytes
LabID Sample ID Method Analysts  Reported
10195702001 MW-1 RSK 175 Ska 1
Diesel Range Organics JRH 4
Wi MOD GRO KTH 5
SM 4500-NO3 H MWD 1
ASTM D516.02 KEO 1
10195702002 MW-15 RSK 175 K4 1
Diesel Range Organics JRH 4
WI MOD GRO KTt 5
SM 4500-N03 H MWD 1
ASTM D516-02 KEO 1
10195702003 MW-4 RSK 175 SKa 1
Diesel Range Organics JRH 4
WI MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10195702004 MW-6 RSK 175 K4 1
Diesel Range Organics JRH 4
WIMOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10195702005 MW-7 RSK 175 SKa 1
Diesel Range Organics JRH 4
WIMOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10195702006 MW-8 RSK 175 K4 1
Diesel Range Organics JRH 4
WI MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10196702007 MW-19 RSK 175 SKa 1
Diesel Range Organics JRH 4
WIMOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10195702008 MW-18 RSK 175 SKa 1
Diesel Range Organics JRH 4
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

SAMPLE ANALYTE COUNT
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.. 10195702
Analytes
Lab D Sample ID Method Analysts  Reported
WI MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10195702009 MW-17 RSK 175 SKa 1
Diesel Range Organics JRH “
Wi MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO
10195702010  MW-16A RSK 175 SK4 1
Diesel Range Organics JRH 4
WI MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO
10195702011 MW-168 RSK 175 SK4 1
Diesel Range Organics JRH 4
WI MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10195702012 MW-USGA-3A RSK 175 SK4 1
Diesel Range Organics JRH 4
WI MOD GRO KT1 5
SM 4500-NO3 H MWD '
ASTM D516-02 KEO 1
10195702013 MW-USGA-2A RSK 175 SK4 '
Diesel Range Organics JRH 4
Wi MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO
10195702014  MW-USGA-1A RSK 175 SK4. 1
Diesel Range Organics JRH 4
WI MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10195702015 MW-9 RSK 175 SKa 1
Diesel Range Organics JRH 4
WI MOD GRO KT1 5
SM 4500-NO3 H MAD 1
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Method:  RSK 175
Description: RSK 175 AIR Headspace
Client: AECOM

Date: June 25,2012

General Information:
19 samples were analyzed for RSK 175. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
Al criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al crteria were within method requirements with any exceptions noted below.

Internal Standards:
Allinternal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:
Analyte Comments:
QC Batch: AIR/15129
E: Analyte concentration exceeded the calibration range. The reported result is estimated.

*MW-10 (Lab ID: 10195702016)
* Methane
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700
SAMPLE ANALYTE COUNT
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10195702
Analytes
LabID Sample ID Method Analysts Reported
ASTM D516-02 KEO 1
10195702016 Mw-10 RSK 175 SK4 1
Diesel Range Organics JRH 4
‘W1 MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10195702017 MW-USGA-4A RSK 175 Sk4 1
Diesel Range Organics JRH 4
‘WI MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10195702018 MW-10 DUPLICATE RSK 176 SK4 1
Diesel Range Organics JRH 4
WI MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
10195702019 TRIP BLANK WI MOD GRO KT1 5
10195702020 FB-S.C. RSK 175 Sk4 1
Diesel Range Organics JRH 4
Wi MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
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Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10196702

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Method: Diesel Range Organics
Description: WIDRO Extended GCS
Client: AECOM

Date: June 25, 2012

General Information:

19 samples were analyzed for Diesel Range Organics. All samples were received in acceptable condition with any exceptions noted

below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with Diesel Range Organics with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
Al criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

QC Batch: OEXT/18907
S1: Surrogate recovery outside laboratory control limits (confirmed by re-analysis).
+LCSD (Lab ID: 1221710)
« n-Triacontane (S)

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:
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e Pace Analytical Services, Inc.
Analytical 1700 Elm Street - Suite 200
www.pacelabs com Minneapolis, MN 55414

(612)607-1700

PROJECT NARRATIVE

Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10195702

Method: ‘WI MOD GRO
Description: WIGRO GCV
Client: AECOM

Date: June 25, 2012

General Information:
20 samples were analyzed for Wi MOD GRO. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
‘The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
Al criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
Al surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QG limits with any exceptions noted below.

Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:
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. Pace Analytical Services, Inc.
W‘l 1700 Elm Street - Suite 200
. Minneapolis, MN 55414

W pacelebs com
(612)607-1700

PROJECT NARRATIVE

Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702

Method:  SM 4500-NO3 H
Description: SM4500NO3-H, NO2 + NO3 pres.

Client: AECOM
Date: June 25, 2012
Analyte Comments:

QC Batch: WETA/12685
E: Analyte concentration exceeded the calibration range. The reported result is estimated.
+MSD (Lab ID: 1224135)
« Nitrogen, NO2 plus NO3
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N Pace Analytical Services, Inc.
Ana/y[[cal 1700 Elm Street - Suite 200
= wwpacelabs com Minneapolis, MN 55414

(612)607-1700
PROJECT NARRATIVE
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
Method:  SM 4500-NO3 H
Description: SM4500NO3-H, NO2 + NO3 pres
Client: \ECOM
Date: June 25, 2012
General Information:
19 samples were analyzed for SM 4500-NO3 H. Al samples were received in acceptable condition with any exceptions noted below.
Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.
Initial Cali (including MS Tune as
Al criteria were within method requirements with any exceptions noted below.
Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.
Method Blank:
Al analytes were below the report limit in the method bilank with any exceptions noted below.
Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.
Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
QC Batch: WETA/12685
Amatrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s): 10195068010,10195702003
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
+MSD (Lab ID: 1224135)
* Nitrogen, NO2 plus NO3
QC Batch: WETA/12686
Amatrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s): 10195594003,10195702013
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
+MSD (Lab ID: 1224139)
«Nitrogen, NO2 plus NO3
Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
Additional Comments:
Analyte Comments
QC Batch: WETA/12685
E: Analyte concentration exceeded the calibration range. The reported resuit is estimated.
“MS (Lab ID: 1224134)
«Nitrogen, NOZ plus NO3
REPORT OF LABORATORY ANALYSIS Page 10 of 46
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Minneapolis, MN 55414
(612)607-1700

. e Pace Analytical Services, Inc.
Analytical 1700 Elm Street - Suite 200
‘W pacelabs com

PROJECT NARRATIVE

Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702

Method: ASTM D516-02

Description: ASTM D516-90 Sulfate Water
Client: AECOM

Date: June 25, 2012

General Information:
19 samples were analyzed for ASTM D516-02. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
Al crteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Alllaboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:
This data package has been reviewed for quality and completeness and is approved for release.
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS
Project 60254681.2 ENBRIDGE CASS LAKE
Pace ProjectNo . 10195702
Sample: MW-1 Lab ID: 10195702001 Collected: 06/13/12 15:06 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Results Units Limit MDL  DF  Prepared Analyzed  CASNo  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND uglL 66 069 1 06/18/12 17:02 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 014 mgiL 041 002 1 0619121526 061221121226
WDRO C10-C28 ND mglL 041 0020 1 0619121526 06/2211212:26
WDRO, Extended C10-C32 042 mgiL 011 0021 1 08M9M21526 06/2211212:26
Surrogates
n-Triacontane (S) 76 % 50-150 1 06119121526 0812212 12:26
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene ND ugll 10 027 4 06/2111203:00 71-43-2
Toluene ND uglL 1.0 022 1 06/21/12 03:00 108-88-3
Ethylbenzene ND uglL 1.0 025 1 06121/12 03:00 100-41-4
Xylene (Total) ND uglL 30 075 1 06121/12 03:00 1330-20-7
ates
a,aa-Trifluorotoluene (S) 102 % 80-125 1 06/21/12 03:00 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 0.42 g/t 010 0050 1 06/22/12 10:00
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate ND mg/L 25 0012 1 06/19/12 10:56 14808-79-8

Date: 06/25/2012 07:39 PM
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS
Project 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
Sample: MW-4 LabID: 10195702003 Collected: 06/13/12 15:44 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Results Units Limit MDL OF Prepared Analyzed  CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND ug/L 66 069 1 06/18/1217:44 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 ND mg/L 010 0022 1 0619/1215:26 06/22/12 12:40
WDRO C10-C28 ND mg/L 010 0020 1 08M9/1215:26 06122112 12:40
WDRO, Extended C10-C32 ND mg/L 010 0021 1 08M9/1215:26 06/22/12 12:40
Surroga
n-Triacontane (S) 82% 50-150 1 06119121526 06/22/12 12:40
WIGRO GCV Analytical Method: WI MOD GRO
Benzene ND ugil 1.0 027 1 06121112 00:25 71-43-2
Ethylbenzene 1.2 ugit 1.0 025 1 06/21/12 00:25 100-41-4
Toluene ND uglL 10 022 1 06/21/12 00:25 108-88-3
Xylene (Total) ND uglL 30 075 1 06121112 00:25 1330-20-7
Surrogates
a,a,aTrifluorotoluene (S) 101 % 80-125 1 06/21/12 00:25 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 3.9 mglL 010 0050 1 06122112 10:01 M1
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 53 mg/lL 25 0012 1 06/19/12 10:58 14808-79-8

Date: 06/25/2012 07:39 PM
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Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS
Project 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
Sample: MW-15 Lab ID: 10195702002 Collected: 06/13/1217:09 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Results Units Limit MDL  DF  Prepared Analyzed  CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND uglL 66 069 1 06/18/12 17:23 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 0.4 mg/L. 010 0022 1 06/19/121526 06/22/1212:33
WDRO C10-C28 ND mg/L 010 0019 1 06M9/1215:26 06/22/1212:33
WDRO, Extended C10-C32 ND mg/L 010 0021 1 06/19/1215:26 06/22/12 12:33
Surrogates
n-Triacontane (S) 8% 50-150 1 06191215:26 06/22/12 12:33
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene ND uglL 1.0 027 1 06/2111202:21 71-43-2
Toluene ND uglL 1.0 022 1 06/21/12 02:21 108-88-3
Ethylbenzene ND ugll 1.0 025 1 06/21/1202:21 100-41-4
Xylene (Total) ND ugiL 30 075 1 06/21/12 0221 1330-20-7
Surrogates
a,a,a-Trifluorotoluene (S) 103 % 80-125 1 06/21/1202:21 98-08-8
SM4500NO3-H, NOZ2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NOZ plus NO3 2.0 mgll 010 0050 1 06/22/12 10:01
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate ND mglL 25 0012 1 06/19/12 10:58 14808-79-8

Date: 06/25/2012 07:39 PM
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

! ‘www pacelabs.com
(612)607-1700
ANALYTICAL RESULTS
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
Sample: MW-6 Lab ID: 10195702004 Collected: 06/12/1216:31 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Resulls Units Limit MDL  DF  Prepared Analyzed  CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND ugiL 66 069 1 06/18/1217:65 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 0.41 m/L 010 0021 1 0619121526 06/22/1212:47
WDRO C10-C28 ND mgiL 010 0019 1 0619121526 06/22/12 12:47
WDRO, Extended C10-C32 ND mgiL 010 0020 1 0619121526 06/22/12 12:47
Surrogates
n-Triacontane () 87 % 50-150 1 06/19/1215:26 06/22/12 12:47
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene ND uglL 10 027 1 06/2111200:44 71-43-2
Ethylbenzene ND uglL 10 025 1 06/21/1200:44 100-41-4
Toluene ND uglL 10 022 1 06/21/12 00:44 108-88-3
Xylene (Total) ND uglL 30 075 1 06/21/12 00:44 1330-20-7
Surrogates
a,a,a-Trifluorotoluene (S) 97 % 80-125 1 06/21/1200:44 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 2.6 mglL 010 0050 1 06/22/12 10:05
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 3.6 mglL 25 0012 1 06/19/12 10:58 14808-79-8

Date: 06/25/2012 07:39 PM
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Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414
(812)607-1700

ANALYTICAL RESULTS
Project: 60254681 2 ENBRIDGE CASS LAKE
Pace Project No.. 10195702
Sample: MW-7 LabID: 10185702005 Collected: 06/12/1217:38 Received: 06/16/1209:10 Meatrix: Water
Report
Parameters Results Units Limit MDL  DF  Prepared Analyzed  CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND uglL 66 069 1 06/18/12 18:06 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 0.41 mg/L 010 0022 1 06MS/M215:26 06/22/1212:54
WDRO C10-C28 ND mgiL 010 0020 1 06191121526 06/22/1212:54
WDRO, Extended C10-C32 ND mgiL 010 0021 1 0819121526 06/2211212:54
Surrogates
n-Triacontane (S) 82 % 50-150 1 06191121526 06122112 12:54
WIGRO GCV Analytical Method: WI MOD GRO
Benzene ND uglL 1.0 027 1 06/21/1201:03 71-43-2
Ethylbenzene ND uglL 10 025 1 06/21/1201:03 100-41-4
Toluene ND ug/L 10 022 1 06/21/1201:03 108-88-3
Xylene (Total) ND uglL. 30 075 1 06/21/1201:03 1330-20-7
Surrogates
a,aa-Trifluorotoluene (S) 101 % 80-125 1 06721112 01:03 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 018 mg/L 010 0050 1 06/22/12 10:06
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 5.5 mglL 25 0012 1 06/19/12 11:01 14808-79-8
Date: 06/25/2012 07:39 PM REPORT OF LABORATORY ANALYSIS Page 17 of 46
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e Pace Analytical Services, Inc.
Ana[ytlca[ 1700 Elm Street - Suite 200
i pacsiebs com Minneapolis, MN 55414
(612)607-1700
ANALYTICAL RESULTS
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No- 10195702
Sample: MW-19 Lab ID: 10195702007 Collected: 06/12/1212:40 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Results Units Limit MDL  DF  Prepared Analyzed  CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND uglL 66 069 1 06/18/12 18:27 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 0.21 mgiL 011 0023 1 0619121526 06/22/12 13:00
WDRO C10-C28 0.16 mg/L 0.1 0.021 1 06/19/1215:226 06/22/12 13:00
WDRO, Extended C10-C32 0.18 mg/L 011 0022 1 06M9121526 06/22/1213:00
Surrogates
n-Triacontane (S) 90 % 50-150 1 06/19/1215:26 06/22/12 13:00
WIGRO GCV Analytical Method: WI MOD GRO
Benzene ND ugiL 1.0 027 1 06/21/1201:23 71-43-2
Ethylbenzene ND uglL 10 025 1 06/21/1201:23 100-41-4
Toluene ND ugl 1.0 022 1 06/21/1201:23 108-88-3
Xylene (Total) ND uglL 30 075 1 06/21/1201:23 1330-20-7
Surr
a.a.a-Trifluorotoluene (S) 9% % 80-125 1 06/21/12 0123 98-08-8
‘SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 013 mglL 010 0050 1 06122/12 10:11
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 5.8 mglL 25 0012 1 06/19/12 11:01 14808-79-8
Date: 06/25/2012 07:39 PM REPORT OF LABORATORY ANALYSIS Page 19 0f 46
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Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414

www.pacelabs.com
(612)607-1700
ANALYTICAL RESULTS
Project 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
Sample: MW-8 Lab ID: 10195702006 Collected: 06/12/12 18:18 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Results Units Limit MDL  DF  Prepared Analyzed  CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND uglL 66 069 1 06118112 18:16 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 0.20 mgiL 010 0022 1 0619121526 06/22/12 14:36
WDRO C10-C28 0.2 mgiL 010 0020 1 0619121526 06/22/12 14:36
WDRO, Extended C10-C32 015 mgiL 010 0021 1 0619121526 06/22/1214:36
Surrogates
n-Triacontane (S) 87 % 50-150 106191121526 06122112 14:36
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene ND ugiL 1.0 027 1 06/21/12 07:30 71-43-2
Ethylbenzene ND ugiL 1.0 025 1 06/21/12 07:30 100-41-4
Toluene ND ugll 1.0 022 1 06/21/12 07:30 108-88-3
Xylene (Total) ND ugll 30 075 1 06/21/12 07:30 1330-20-7
Surrogates
a,a.a-Trifluorotoluene (S) 99 % 80-125 1 06/21/12 07:30 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NOZ plus NO3 0.10 mg/L 010 0050 1 06/22112 10:10
ASTM D516-80 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 7.3 mglL 25 0012 1 06/19/12 11:01 14808-79-8
Date: 06/25/2012 07:39 PM REPORT OF LABORATORY ANALYSIS Page 18 of 46
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1700 Elm Street - Suite 200
Minneapolis, MN 55414
(812)607-1700

ANALYTICAL RESULTS
Project 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10195702
Sample: MW-18 Lab ID: 10195702008 Collected: 06/12/12 13:18 Received: 06/16/12 09:10 Matrix: Water
Report
Parameters Results Units Limit MDL  DF  Prepared Analyzed  CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND ugll 66 069 1 06/18/1219:10 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 0.13 mg/L 010 0022 1 0619121526 06/22/1213:07
WDRO C10-C28 ND mg/L 010 0020 1 069121526 06/22/1213:07
WDRO, Extended C10-C32 ND mg/lL 010 0021 1 089121526 06/22/1213:07
Surrogates
n-Triacontane (S) 82% 50-150 1 06/19/121526 06/22/12 13:07
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene ND uglL 1.0 027 1 06/21/12 01:42 71-43-2
Ethylbenzene ND ugl 1.0 025 1 06/21/1201:42 100-41-4
Toluene ND uglL 10 022 1 06/21/1201:42 108-88-3
Xylene (Total) ND uglL 30 075 1 06/21/1201:42 1330-20-7
Surrogates
a,a,a-Trifluorotoluene () 102 % 80-125 1 06/21/1201:42 98-08-8
SM4500NO3-H, NOZ + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 4.2 mglL 010 0050 1 06/22/12 10:11
AASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 3.6 mg/L 25 0012 1 06/19/12 11:01 14808-79-8
Date: 06/25/2012 07:39 PM REPORT OF LABORATORY ANALYSIS Page 20 of 46
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Pace Analytical Services, Inc.

1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
Sample: MW-17 Lab ID: 10195702009 Collected: 06/12/1211:50 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND uglL 66 069 1 06/18/12 1931 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 0.14 mg/L 0.10 0.022 1 06/18/12 16:26  06/22/12 13:14
WDRO C10-C28 ND mg/L 0.10 0.019 1 06/19/12 16:26 06/22/12 13:14
WDRO, Extended C10-C32 0.11 mg/L. 0.10 0.021 1 06/19/12 15:26 06/22/12 13:14
Surrogates
n-Triacontane (S) 74 % 50-150 1 06/19/12 15:26  06/22/12 13:14
WIGRO GCV Analytical Method: WI MOD GRO
Benzene ND uglL 1.0 027 1 06/21/12 02:02 71-43-2
Ethylbenzene ND ug/L 1.0 025 1 06/21/12 02:02 100-41-4
Toluene ND ug/L 1.0 0.22 1 06/21/12 02:02 108-88-3
Xylene (Total) ND ugiL 30 075 1 06/21/12 02:02 1330207
Surrogates
a,a.a-Trifluorotoluene (S) 102 % 80-125 1 06/21/12 02:02 98-08-8
SM4500NO3-H, NO2+ NO3 pres.  Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 0.1 mg/L 0.10 0.050 1 06/22/12 10:15
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 9.4 mg/L 25 0.012 1 06/19/12 11:04 14808-79-8

Date: 06/25/2012 07:39 PM
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Pace Analytical Services, Inc.

1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)807-1700

ANALYTICAL RESULTS
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10195702
Sample: MW-168 Lab ID: 10195702011 Collected: 06/12/1210:45 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 7.4 ugiL 6.6 0.69 1 06/18/12 20:03 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 0.23 mg/L 0.1 0.022 1 06/19/12 15:26 06/22/12 13:21
WDRO C10-C28 0.18 mg/L. 0.11 0.020 1 06/19/12 15:26 06/22/12 13:21
WDRO, Extended C10-C32 0.20 mg/L 011 0.021 1 06/19/12 15:26 06/22/12 13:21
Surrogates
n-Triacontane (S) 78 % 50-150 1 06/19/12 15:26 06/22/12 13:21
WIGRO GCV Analytical Method: WI MOD GRO
Benzene ND ugl. 1.0 0.27 1 06/21/12 04:56 71-43-2
Ethylbenzene ND ug/L 1.0 0.25 1 06/21/12 04:56 100-41-4
Toluene ND ug/L 1.0 0.22 1 06/21/12 04:56 108-88-3
Xylene (Total) ND ug/L. 30 0.75 1 06/21/12 04:56 1330-20-7
Surrogates
a.a.a-Trifluorotoluene (S) % % 80-125 1 06121/12 0456 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 1.2 mgiL 0.10 0.050 1 06/22/12 10:16
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 9.6 mg/L 25 0012 1 06/19/12 11:04 14808-79-8

Date: 06/25/2012 07:39 PM

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10195702
Sample: MW-16A Lab ID: 10195702010 Collected: 06/12/12 11:20 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Results Units Lmt  MDL  DF  Prepared Analyzed  CASNo.  Qual

RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 20.5 ug/L 6.6 0.69 1 06/18/12 19:52 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 0.71 mg/L 0.11 0.022 1 06/19/12 15:26  06/22/12 14:29
'WDRO C10-C28 0.58 mg/L. (4] 0.020 1 06/19/12 15:26 06/22/12 14:29
'WDRO, Extended C10-C32 0.64 mg/L. o1 0.021 1 06/19/12 15:26 06/22/12 14:29
Surrogates
n-Triacontane (S) 82 % 50-150 1 061M9/1215:26 06122112 14:29
WIGRO GCV Analytical Method: WI MOD GRO

ene ND ug/lL 1.0 0.27 1 06/21/1204:36 71-43-2
Ethylbenzene ND ugiL 10 0.25 1 06/21/1204:36 100-41-4
Toluene ND ugiL 10 022 1 06/21/12 04:36 108-88-3
Xylene (Total) ND uglL 3.0 075 1 06/21/12 04:36 1330-20-7
Surrogates
a,a,a-Trifluorotoluene (S) 100 % 80-125 1 06/21/12 04:36 98-08-8
SM4500NO3-H, NO2 + NO3 pres.  Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 ND mg/L 0.10 0050 1 06/22/12 10:15
'ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 3.4 mglL 25 0.012 1 06/19/12 11:04 14808-79-8

Date: 06/25/2012 07:39 PM
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Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Sample: MW-USGA-3A

Lab ID: 10195702012

Report
Parameters Results Units Limit MDL
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 2340 uglL 66 069
WIDRO Extended GCS
TEH (C10-C36), 8015 2.0 mglL 011 0024
WDRO C10-C28 1.8 mglL 01 0021
WDRO, Extended C10-C32 1.9 mglL 041 0022
Surrogat
n-Triacontane (S) 79 % 50-150
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene 14.7 ugll 1.0 027
Ethylbenzene ND ug/L 10 025
Toluene 1.0 uglL 1.0 022
Xylene (Total) ND ug/L 30 075
rrogates
a,aa-Trifluorotoluene (S) 101 % 80-125
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NOZ plus NO3 ND mglL 010 0050
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate ND mglL 25 0012

Date: 06/25/2012 07:39 PM

DF

Prepared

Analyzed

Collected: 06/13/1208:49 Received: 06/16/1209:10 Matrix: Water

CAS No. Qual

06/18/12 20:13

Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics

1
1
1

1

06/19/12 15:26
06/19/12 15:26
06/19/12 15:26

06/19/12 15:26
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06/22/12 14:02
06/22/12 14:02
06/22/12 14:02

06/22/12 14:02

06/21/12 05:34
06/21/12 05:34
06/21/12 05:34
06/21/12 05:34

06/21/12 05:34

06/22/12 10:16

06/19/12 11:06

74-82-8

71-43-2
100-41-4
108-88-3
1330-20-7

98-08-8
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Pace Analytical Services, Inc.

ANALYTICAL RESULTS

Project 60254681.2 ENBRIDGE CASS LAKE

Pace Project No: 10196702

1700 EIm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Sample: MW-USGA-2A

Parameters

LabID: 10195702013 Collected: 06/13/1208:25 Received: 06/16/1209:10 Matrix: Water

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

TEH (C10-C36), 8015
WDRO C10-C28

WDRO, Extended C10-C32
Surrogates

n-Triacontane (S)

WIGRO GOV

Benzene

Ethylbenzene

Toluene

Xylene (Total)

at
a,a,a-Trifluorotoluene (S)

‘SM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NOZ plus NO3
ASTM D516-90 Sulfate Water
Sulfate

Date: 06/26/2012 07:39 PM

Report
Resulls Units Limit MDL  DF  Prepared Analyzed  CASNo.  Qual
Analytical Method: RSK 175
5900 uglL 66 069 1 06/18/1220:24 74-82-8
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
25 mgiL 013 0028 1 0619121526 06/22112 14:09
2.3 mgiL 013 0025 1 0619121526 06/22/12 14:09
24 mglL 013 0027 1 0619121526 06/22/12 14:09
80 % 50150 1 08M9/121526 06122112 14:09
Analytical Method: Wi MOD GRO
282 uglL 10 027 1 06121112 06:32 71-43-2
ND uglL 10 025 1 06/21/12 06:32 100-41-4
1.6 uglL 10 022 1 06/21/12 0632 108-88-3
ND ugiL 30 075 1 06/21/12 0632 1330-20-7
102 % 80-125 1 06121/12 06:32 98-08-8
Analytical Method: SM 4500-NO3 H
ND mg/L 010 0050 1 06/22/12 10:21 [
Analytical Method: ASTM D516-02
ND mg/L 25 0012 1 06/19/12 11:06 14808-79-8
REPORT OF LABORATORY ANALYSIS Page 25 of 46
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Pace Analytical Services, Inc.

L e
Ana[yﬂm[ 1700 Elm Street - Suite 200
e pooslabs com Minneapolis, MN 55414
(612)607-1700
ANALYTICAL RESULTS
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.. 10195702
Sample: MW-9 Lab ID: 10195702015  Collected: 06/12/1217:07 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Results Units Limit MDL  DF  Prepared Analyzed  CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 1460 ug/L 66 069 1 06/18/12 2046 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 1.9 mgiL 010 0022 1 06M9/1215:26 06/22/12 13:55
WDRO C10-C28 1.7 mglL 010 0020 1 06M9/1215:26 06/22/12 13:55
WDRO, Extended C10-C32 1.8 m/L 010 0021 1 06/19/12 1526 06/22/1213:55
Surro;
n-Triacontane (S) 7% 50-150 1 081M9/12 15:26 06/22/12 13:55
WIGRO GCV Analytical Method: WI MOD GRO
Benzene 48.9 uglL 10 027 1 06/22/12 15:55 71-43-2
Ethylbenzene ND ugil 1.0 025 1 06/22/12 15:55 100-41-4
Toluene ND uglL 1.0 02 1 06/22/12 15:55 108-88-3
Xylene (Total) ND uglL 30 075 1 06/22/12 1555 1330-20-7
Surrogates
a,a,a-Trifluorotoluene (S) 101 % 80-125 1 06/22112 1555 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NOZ plus NO3 ND mg/L 010 0050 1 06/22/12 1029
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate ND mg/L 25 0012 1 06/19/12 11:06 14808-79-8

Date: 06/25/2012 07:39 PM
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS

Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
Sample: MW-USGA-1A Lab ID: 10196702014 Collected: 06/13/1209:20 Received: 06/16/1209:10 Matrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 663 g/l 66 069 1 06/18/12 20:35 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 1.6 mgiL 010 0022 1 06M9/1215:26 06/22/1213:48
WDRO C10-C28 1.4 mg/lL 0.10 0.020 1 06/19/1215:26 06/22/12 13:48
WDRO, Extended C10-C32 1.5 mgiL 010 0021 1 0619/1215:26 06/22/12 13:48
Surrogates
n-Triacontane (S) 73 % 50-150 1 08M9/1215:26 06/22/12 13:48
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene 6.4 ugll 10 027 1 0612112 06:52 71-43-2
Ethylbenzene ND ug/L 1.0 025 1 06/21/12 06:52 100-41-4
Toluene 1.0 ugi 10 022 1 06/21/12 06:52 108-88-3
Xylene (Total) ND ugiL 30 075 1 06/21/12 06:52 1330-20-7
Surrogates
aaa-Trifluorotoluene (S) 101 % 80-125 1 06/21/12 06:52 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 ND mg/L. 010 0050 1 06/22/12 10:26
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate ND mg/L 25 0012 1 06/19/12 11:06 14808-79-8
Date: 06/25/2012 07:39 PM REPORT OF LABORATORY ANALYSIS Page 26 of 46
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Pace Analytical Services, Inc.

. e
Ana[yt[ca[ 1700 Elm Street - Suite 200
o Minneapolis, MN 55414
(612)607-1700
ANALYTICAL RESULTS
Project: 602546812 ENBRIDGE CASS LAKE
Pace Project No.. 10195702
Sample: MW-10 Lab ID: 10195702016 Collected: 06/13/12 16:28 Received: 06/16/1209:10 Malrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 5470 ug/L 66 069 1 06119/1209:38 74-828  E
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
TEH (C10-C36), 8015 5.5 mglL 011 0023 1 0619121526 06/2211214:22
WDRO C10-C28 54 mglL 011 0021 1 06/19/121526 0612212 14:22
WDRO, Extended C10-C32 5.3 mglL 011 0022 1 0619121526 06122112 14:22
Surrogates
n-Triacontane (S) 79 % 50-150 1 06191121526 06122112 14:22
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene 103 ugi. 1.0 027 1 0621112 07:11 71-43-2
Ethylbenzene 1.2 ugl 1.0 025 1 06/21/12 07:11 100414
Toluene 3.2 ugll 1.0 0.22 1 06/21/1207:11 108-88-3
Xylene (Total) 3.4 ugl 3.0 0.75 1 06/21/12 07:11 1330-20-7
Surrogates
a,aa-Triflworotoluene (S) 107 % 80-125 1 06/21/1207:11 98-08-8
SM4500NO3-H, NO2+ NO3 pros.  Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 ND mgiL 010 0050 1 06122112 10:29
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate ND mglL 25 0012 1 06/19/12 11:06 14808-79-8
Date: 06/25/2012 07:38 PM REPORT OF LABORATORY ANALYSIS Page 28 of 46
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Pace Analytical Services, Inc.

. e
Ana/yﬂ(,‘al 1700 Elrm Street - Suite 200
‘Wi pacelabs.com Minneapolis, MN 55414
(612)607-1700
ANALYTICAL RESULTS
Project: 60254681.2 ENBRIDGE CASS LAKE

Pace Project No.. 10195702

‘Sample: MW-USGA<4A

Parameters

Lab ID: 10195702017  Collected: 06/12/1215:16 Received: 06/16/1209:10 Matrix: Water
Report
Results Units Lmit  MDL  DF  Prepared Analyzed  CASNo.  Qual

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

TEH (C10-C36), 8015
'WDRO C10-C28
'WDRO, Extended C10-C32

Surrogat
n-Triacontane (S)
WIGRO GCV

Benzene
Ethylbenzene

Toluene

Xylene (Total)
Surrogates
a,a,a-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.

Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water
Sulfate

Date: 06/25/2012 07:39 PM

Analytical Method: RSK 175

142 ug/lL 66 0.69 1 06/19/12 10:00 74-82-8
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
0.77 mg/L. 0.1 0.022 1 06/19/12 15:26 06/22/12 13:41
0.67 mg/L 0.1 0.020 1 06/19/12 15:26  06/22/12 13:41
0.72 mg/L. 011 0021 1 08/19/121526 06122112 13:41
70 % 50-150 1 06/19/12 15:26  06/22/12 13:41

Analytical Method: Wi MOD GRO

ND ug/L 10 027 1 06/21/112 05:15 71-43-2
ND ug/L 10 025 1 06/21/12 05:15 100-41-4
ND ugiL 1.0 02 1 06/21/12 05:15 108-88-3
ND ugiL 30 075 1 06/21/12 05:15 1330-20-7
101 % 80-125 1 06/21/12 05:15 98-08-8
Analytical Method: SM 4500-NO3 H
ND mg/L 0.10 0050 1 06/22/12 10:30
Analytical Method: ASTM D516-02
ND mg/L. 25 0012 1 06/19/12 11:08 14808-79-8

REPORT OF LABORATORY ANALYSIS Page 29 of 46
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L e Pace Analytical Services, Inc.
AnaMICa/ 1700 Elm Street - Sute 200
o pocolas com Minneapolis, MN 55414
(612)607-1700
ANALYTICAL RESULTS
Project 60254681.2 ENBRIDGE CASS LAKE

Pace Project No.: 10195702

Sample: TRIP BLANK

Lab ID: 10195702019 Collected: 06/12/1200:00 Received: 06/16/1209:10 Matrix: Water

Report
Parameters Results Units Lmit  MDL  DF  Prepared Analyzed  CASNo.  Qual
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene ND uglL. 10 027 1 06/20112 14:42 71-43-2
Ethylbenzene ND gl 10 025 1 06/20112 14:42 100-41-4.
Toluene ND uglL 10 022 1 06/20/12 14:42 108-88-3
Xylene (Total) ND uglL 30 075 1 06/20/12 14:42 1330-20-7
urrogates
a,a.a-Trifluorotoluene (S) 98 % 80-125 1 06/20/12 14:42 98-08-8
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,/%Anamica/“

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS

Project: 60254681.2 ENBRIDGE CASS LAKE

Pace Project No.: 10195702

‘Sample: MW-10 DUPLICATE

Parameters

LabID: 10195702018 Collected: 06/13/12 16:30 Received: 06/16/1209:10 Matrix: Water

Report
Results Units Limit MDL  DF  Prepared Analyzed  CASNo.  Qual

RSK 175 AIR Headspace
Methane

WIDRO Extended GCS
TEH (C10-C36), 8015
WDRO C10-C28

WDRO, Extended C10-C32
Surrogates

n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)

Surrogates

a,8,a-Trifluorotoluene (S)
SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3

ASTM D516-90 Sulfate Water

Sulfate

Date: 06/25/2012 07:39 PM

Analytical Method: RSK 175

3950 ugll 66 069 1 06/19/1210:10 74-82-8
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
5.2 mglL 041 0023 1 0619121526 06/22/1214:15
4.8 mg/lL 011 0021 1 0619121526 06/2211214:15
5.0 mglL 011 002 1 0619121526 06/2211214:15
79 % 50-150 1 0619121526 06/22/12 14:15
Analytical Method: Wi MOD GRO
81.2 ugll 10 027 1 06/2011220:32 7143-2
1.8 uglL 10 025 1 06720112 20:32 100-41-4
28 ugl 1.0 022 1 06/2011220:32 108-88-3
34wl 30 075 1 06/2011220:32 1330-207
105 % 80-125 1 0612012 20:32 98-08-8

Analytical Method: SM 4500-NO3 H

ND mg/L. 0.10 0050 1 06/22/12 10:31
Analytical Method: ASTM D516-02
ND mg/L. 25 0.012 1 06/19/12 11:08 14808-79-8
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Pace Analytical Services, Inc.

e
Analytical 1700 Elm Street - Sute 200
‘www.pacelabs.com Minneapolis, MN 55414
(612)607-1700
ANALYTICAL RESULTS
Project: 60254661.2 ENBRIDGE CASS LAKE

Pace Project No.: 10195702

FB-S.C.

Sampi

Parameters

LabID: 10195702020 Collected: 06/13/1219:30 Received: 06/16/1209:10 Matrix: Water

Report
Results Units Limit MDL DF Prepared Analyzed CAS No, Qual

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

TEH (C10-C36), 8015
WDRO C10-C28
WDRO, Extended C10-C32

Surrogates

n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)

Surrogates
a,3,a-Trifluorotoluene (S)
SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NOZ plus NO3
ASTM D516-90 Sulfate Water
Sulfate

Date: 06/25/2012 07:39 PM

Analytical Method: RSK 175
ND uglL 66 069 1 06/19/12 10:21 74-82-8

Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics

ND mg/L 0.1 0.022 1 06/19/1209:18 06/22/12 15:51

ND mg/L. 0.11 0020 1 06/19/1209:18 06/22/12 15:51

ND mg/L 0.1 0021 1 08/19/1209:18 06/22/12 15:51

83 % 50-150 1 06/19/1209:18 06/22/12 15:51

Analytical Method: Wi MOD GRO

ND ugh 1.0 027 1 06/20112 15:02 71-43-2
ND uglL 1.0 025 1 06/20/12 15:02 100-41-4
ND ugl 10 022 1 06/20/12 15:02 108-88-3
ND uglL 3.0 075 1 06/20112 15:02 1330-20-7
99 % 80-125 1 06/20/12 15:02 98-08-8

Analytical Method: SM 4500-NO3 H

ND mg/L. 0.10 0050 1 06/22/12 10:34.
Analytical Method: ASTM D516-02
ND mg/L. 25 0012 1 06/19/1211:08 14808-79-8
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/geAnaMical'
! ‘www.pacelabs.com

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

(612)807-1700
QUALITY CONTROL DATA
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10195702
QC Batch: AIR/15125 Analysis Method: RSK 175
QC Batch Method:  RSK 175 Analysis Description:  RSK 175 AIR HEADSPACE
Associated Lab Samples: 10195702001, , 10195702004, 3 "
. . 10195702011,
10195702015
METHOD BLANK: 1220518 Matrix: Water
Associated Lab Samples: . 10195702002, , 10195702004, 3 . 10195702007,
. X , 10195702011, . 10195702013, X
10195702015
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Methane uglL ND 66 06/18/12 16:39
LABORATORY CONTROL SAMPLE & LCSD: 1220519 1220520
Spike LCs LCSD LCS LCSD % Rec Max
Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
Wethane uglL 607 570 577 94 95 70-130 1 30
SAMPLE DUPLICATE: 1221048
10195702008 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Methane gl ND 160 30
SAMPLE DUPLICATE: 1221049
10195702001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Methane ugll ND 150 30
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% Pace Analytical Services, Inc.
Mm,‘ 1700 Elm Street - Suite 200
= st com Minneapofis, MN 55414
(612)607-1700
QUALITY CONTROL DATA
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10195702
QC Batch: GCVea18 Analysis Method: WIMOD GRO
QC Batch Method: Wi MOD GRO Analysis Description:  WIGRO GCV Water
Associated Lab Samples: 10195702001, 10195702002, , . .
. 10195702009, ) 1, 10195702012, )
10195702016, 10195702017
METHOD BLANK: 1221449 Matrix: Water
Associated Lab Samples . 10195702002, , 3 . 3 ]
. 10195702009, ) 1, 10195702012, 3 X
10195702016, 10195702017
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Benzene ugll ND 1.0 06/20112 23:46
Ethylbenzene uglL ND 1.0 06/20/12 23:46
Toluene gl ND 1.0 06/2012 2
Xylene (Total) gl ND 30 061201122
a,a,2-Trifluorotoluene (S) % % 80-125 0612012 23:46
LABORATORY CONTROL SAMPLE & LCSD: 1221450 1221451
Spike Lcs LCSD LCS LCSD % Rec
Parameter Units Conc. Result Result % Rec % Rec  Limits RPD RPD Qualifiers
Benzene ug/L 100 103 102 103 102  80-120 2 20
Ethylbenzene uglL 100 100 974 100 97  80-120 3 20
Toluene ugll 100 102 101 102 101 80-120 1 20
Xylene (Total) ug/L 300 301 289 100 96  80-120 4 20
a,a,a-Trifluorotoluene (S) % 9 101 80125
MATRIX SPIKE SAMPLE: 1224752
10195702001 Spike Ms Ms % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Benzene ug/L ND 100 1 m 80-120
Ethylbenzene ug/L ND 100 108 108 80-120
Toluene gl ND 100 10 110 80-120
Xylene (Total) uglL ND 300 318 108 80-120
a.aa-Trifluorotoluene (S) % 100 80-125
SAMPLE DUPLICATE: 1224753
10195702002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Benzene gl ND ND 20
Ethylbenzene gl ND ND 20
Toluene gl ND ND 20
Xylene (Total) gl ND ND 20
a,a,a-Trifluorotoluene (S) % 103 102 7
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/QaAnaMica/’
I.' www pacelabs.com

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700
QUALITY CONTROL DATA
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
QC Batch: AIR/15129 Analysis Method: RSK 175
QC Batch Method: ~ RSK 175 Analysis Description:  RSK 175 AIR HEADSPACE
Associated Lab Samples: 10195702017, ,
METHOD BLANK: 1220939 Matrix: Water
Associated Lab Samples: , 10195702017, .
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Methane uglt ND 66 06/19/12 08:49
LABORATORY CONTROL SAMPLE & LCSD: 1220940 1220941
Spke  LCS  LCSD LCS LCSD %Rec Max
Parameter Units Conc.  Resul  Result %Rec %Rec Limits RPD  RPD  Qualifiers
Methane ugl 60.7 578 562 95 96 70-130 7 30
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1221473 1221474
Ms MSD
92121231001 Spike  Spike 'S MSD ms MSD % Rec Max
Parameter Units  Resut Conc.  Conc.  Resut Resut %Rec %Rec Limits RPD RPD Qual
Methane uglL ND 607 638 55.7 533 82 30150 4 30
SAMPLE DUPLICATE: 1221475
10195702016 Dup ' Max
Parameter Units Result Result RPD RPD Qualifiers
Methane gL 5470 5890 7 30
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. Pace Analytical Services, Inc
Ana[yﬂca[ 1700 Elm Street - Suite 200
/ s pocsiabs.com Minneapolis, MN 55414
(612)607-1700
QUALITY CONTROL DATA
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
QC Batch GCVI9419 Analysis Method: WIMOD GRO
QC Batch Method: W1 MOD GRO Analysis Description:  WIGRO GCV Water
Associated Lab Samples: 10195702018, 10195702019, 10195702020
METHOD BLANK: 1221540 Matrix: Water
Associated Lab Samples: 10195702018, 10195702018, 10195702020
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Benzene gl ND 10 06/20112 14:23
Ethylbenzene L ND 1.0 06/20112 14:23
Toluene uglL ND 1.0 06/20112 14:23
Xylene (Total) ugll ND 30 0620112 1423
a,a,a-Trifluorotoluene (S) % 98 80-125 06/20112 14:23
LABORATORY CONTROL SAMPLE & LCSD: 1221541 1221542
Spike  LCS  LCSD LCS LCSD %Rec Max
Parameter Units Conc.  Resut  Result %Rec %Rec Limits ~RPD  RPD  Qualifiers
Benzene uglt 100 12 106 112 106 80-120 6 20
Ethylbenzene uglt 100 109 102 109 102 80-120 7 20
Toluene uglt 100 1 104 111 104 80-120 6 20
Xylene (Total) uglL 300 326 305 109 102 80-120 7 20
a,a,a-Trifluorotoluene (S) % 101 100 80-125
MATRIX SPIKE SAMPLE: 1225539
10195377003 Spike S Ms % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Benzene ugiL ND 100 107 107 80-120
Ethylbenzene uglL ND 100 101 101 80-120
Toluene uglL ND 100 104 104 80-120
Xylene (Total) uglt ND 300 282 94 80-120
a,aa-Trifluorotoluene (S) % 100 80-125
SAMPLE DUPLICATE: 1225540
10195377004 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Benzene uglL ND ND 20
Ethylbenzene uglL ND ND 20
Toluene uglL ND ND 20
Xylene (Total) ugll ND ND 20
a,a,a-Trifluorotoluene (S) % 100 102 2
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

QUALITY CONTROL DATA
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
QC Batch: GCv/e429 Analysis Method: ‘WI MOD GRO
QC Batch Method: ~ WI MOD GRO Analysis Description: WIGRO GCV Water
Associated Lab Samples: 10195702015
METHOD BLANK: 1224726 Matrix: Water
Associated Lab Samples: 10195702015

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

Benzene ugiL ND 1.0 06/22/12 14:37
Ethylbenzene uglL ND 1.0 06/22/12 14:37
Toluene ugll ND 10 061221121
Xylene (Total) uglL ND 30 06122112 14:37
a,aa-Trifluorotoluene (S) % 101 80-125 06122/12 14:37
LABORATORY CONTROL SAMPLE & LCSD: 1224727 1224728

Spike Lcs LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers

Benzene gl 100 108 988 108 99 80120 9 20
Ethylbenzene gl 100 105 93 105 9% 80120 9 20
Toluene ug/L 100 107 98.0 107 98  80-120 9 20
Xylene (Total) gl 300 314 20 105 97 80-120 8 20
a,a,a-Trifluorotoluene (S) % 100 100 80125
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1224729 1224730

MS  MSD

10195486001 Spike  Spke  MS  MSD  MS  MSD  %Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Benzene ug/lL 4800 2500 2500 6960 6830 87 81 80-120 2 2
Ethylbenzene uglL 1360 2500 2500 3500 3440 86 83 80120 2 20
Toluene uglL 7360 2500 2500 9640 9400 91 81 80-120 3 2
Xylene (Total) uglL. 6660 7500 7500 12900 12700 83 80 80-120 2 20
a,a,a-Trifluorotoluene (S) % 106 106 80-125

Date: 06/26/2012 07:39 PM
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Pace Analytical Services, Inc.

e
Analytical 1700 Eim St - e 200
f—= e gecsiabe.com Minneapolis, MN 55414
(612)607-1700
QUALITY CONTROL DATA
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.. 10185702
QC Batch: OEXT/18907 Analysis Method: Diesel Range Organics
QC Batch Method:  Diesel Range Organics Analysis Description: WIDRO Extended GCS
Associated Lab Samples: 10195702020
METHOD BLANK: 1221708 Matrix: Water
Associated Lab Samples: 10195702020
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers:
TEH (C10-C36), 8015 mg/L. ND 0.10 06/22/12 15:37
WDRO C10-C28 mg/L ND 0.10 06/22/12 15
WDRO, Extended C10-C32 mg/L. ND 0.10 06/22/12 15:37
n-Triacontane (S) % 90 50-150 06/22/12 15:37
LABORATORY CONTROL SAMPLE & LCSD: 1221709 1221710
Spike Lcs LCSD LCS LCSD %Rec Max
Parameter Units. Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
TEH (C10-C36), 8015 mg/L 16 16 2 20
'WDRO C10-C28 mg/L 2 16 16 78 80 75115 2 20
'WDRO, Extended C10-C32 mg/L 2 16 16 78 80 75115 2 20
n-Triacontane (S) % 76 42 50-150 81
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA

Project 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
QC Bateh: OEXT/18902 Analysis Method: Diesel Range Organics
QC Batch Method:  Diesel Range Organics Analysis Description:  WIDRO Extended GCS

m . 3 3 3 3 g
fssociated Lab Samples s X 1, 10195702012, 10195702013, 10195702014,

. 10195702016,
METHOD BLANK: 1221476 Matrix: Water
Associated Lab Samples: , 10195702003, X ) 3 g
, 10195702010, 1, 10195702012, 3, 10195702014,
. 10195702017,
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
TEH (C10-C36), 8015 mglL ND 010 06/22/12 12:13
WDRO C10-C28 mglL ND 010 06/22/1212:13
WDRO, Extended C10-C32 mglL ND 010 06/22/12 12:13
n-Triacontane (S) % 89 50-150 06/22/12 12:13
LABORATORY CONTROL SAMPLE & LCSD: 1221477 1221478
Spke  LCS  LCSD LCS LCSD % Rec Max
Parameter Units Conc.  Result  Resu %Rec %Rec Limits RPD  RPD  Qualifiers
TEH (C10-C36), 8015 mgiL 15 16 6 20
WDRO C10-C28 mgiL 2 15 16 77 81 75115 6 20
WDRO, Extended C10-C32 mg/L 2 15 16 77 81 75115 6 20
n-Triacontane (S) % 86 91 50150
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Analytical”

‘W pacelabs com

Pace Analytical Services, Inc.
4700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA

Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702

QC Bateh: WETA/12685 ‘Analysis Method: SM 4500-NO3 H
QC Batch Method:  SM 4500-NO3 H Analysis Description:  SM4500NO3-H, NO2 + NO3 pres.
Associated Lab Samples: 3 3 ) 3
L X 3 1,
METHOD BLANK: 1224130 Matrix: Water
Associated Lab Samples: . 3 3 X , 10195702006, g
X , 10195702010, 1,
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Nitrogen, NO2 plus NO3 mglL. ND 010 06122112 09:41
LABORATORY CONTROL SAMPLE: 1224131
Spike Lcs Lcs % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Nitrogen, NOZ plus NO3 mg/l. 25 25 102 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1224132 1224133
MS MSD
10195068010 Spike  Spike  MS MSD Ms MSD % Rec Max
Parameter Units  Result Conc.  Conc.  Result Resut %Rec %Rec Limits RPD RPD Qual
Nitrogen, NO2 plus NO3 mgiL. 052 25 25 31 31 104 104 80120 .03 30
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1224134 1224135
Ms MSD
10195702003 Spike  Spike  MS MSD M MSD % Rec Max
Parameter Units  Resut Conc  Conc. Resut Resut %Rec %Rec Limits RPD RPD Qual
Nitrogen, NO2 plus NO3 mg/L 39 25 25 6.1 56 86 66 80120 9 30 EMI
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Pace Analytical Servic:

. e .
AIHMICHI 1700 Elm Street - Suite 200
W pacsabs com Minneapolis, MN 55414
(612)607-1700
QUALITY CONTROL DATA
Project: 60254681.2 ENBRIDGE CASS LAKE

Pace Project No.: 10195702

QC Bateh: WETA/12686 ‘Analysis Method: SM 4500-NO3 H
QC Batch Method: ~ SM 4500-NO3 H Analysis Description:  SM4S00NO3-H, NO2 + NO3 pres.
Associated Lab Samples: 3, . . 10105702016, 7, 10195702018, 10195702020
METHOD BLANK: 1224136 Matrix: Waler
Associated Lab Samples: , 10195702014, , 10195702016, 7. 10185702018, 10195702020
Blank Reporting
Parameter Units Result Limit Analyzed Quaifers

Nitrogen, NOZ plus NO3 molL ND 010 06122112 1019
LABORATORY CONTROL SAMPLE: 1224137

Spike Lcs Lcs % Rec

Parameler Units Conc. Result % Rec Limits Qualifiers

Nitrogen, NO2 plus NO3 mgll 25 25 100 90-110 =
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: _ 1224138 1224138

MS  MSD

10195702013 Spike  Spke  MS  MSD  MS  MSD  %Rec Max
Parameter Units  Resut Conc.  Conc. Resull Resul %Rec %Rec Limis RPD RPD Qual

Nitrogen, NOZ plus NO3 mglL ND 25 25 21 20 E) 78 80120 3 30 M1
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1224140 1224141

MS  MSD

10195504003 Spike  Spike  MS  MSD  MS  MSD  %Rec Max
Parameter Unis  Resut Conc.  Conc. Resul Resul %Rec %Rec Limis RPD RPD Qual
Nitrogen, NO2 plus NO3 mglL 051 25 25 32 32 108 109 80120 9 30
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

/QﬂAnalylical .
! www pacelabs.com

(612)607-1700
QUALIFIERS
Project 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
DEFINITIONS
DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting fimit.
MDL - Adjusted Method Detection Limit
PRL - Pace Reporting Limit.
RL - Reporting Limit
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270, The result reported for
each analyte is a combined concentration
Pace Analytical is TNI accredited. Contact your Pace PM for the current lst of accredited analytes.
TNI - The NELAC Institute.
ANALYTE QUALIFIERS
E Analyte concentration exceeded the calibration range. The reported result is estimated.
m1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
st Surrogate recovery outside laboratory control limits (confirmed by re-analysis).
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Pace Analytical Services, Inc.

. e
e, Ana[ytlca[ 1700 Elm Street - Suite 200
ok pacsiabs com Minneapolis, MN 55414
(612)607-1700
QUALITY CONTROL DATA
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.* 10195702
QC Batch: WETA/12624 Analysis Method: ASTM D516-02
QC Batch Method: ~ ASTM D516-02 Analysis Description:  ASTM D516-9002 Sulfate Water
Associated Lab Samples: , 10195702002, 3 3 3 ) 8
10195702008, 10195702009, 10195702010, 1, . 10195702013, .
10195702015, 10195702016, 10195702017, 10195702018, 10195702020
METHOD BLANK: 1220951 Matrix: Water
Associated Lab Samples: 10195702001, 10195702002, 10195702003, X 3 3 s
10195702008, 10195702009, 10195702010, 10195702011, 10195702012, 10195702013, 10195702014,
10195702015, 10195702016, 10195702017, 10195702018, 10195702020
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfate mg/L ND 25 06119112 10:56
LABORATORY CONTROL SAMPLE: 1220952
Spike Lcs Lcs % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mgiL 75 72 o 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1220953 1220954
MS MSD
10195702001 Spike  Spike  MS MSD Ms MSD % Rec Max
Parameter Units  Result  Conc.  Conc.  Result Resut %Rec %Rec Limits RPD RPD Qual
Sulfate mg/L ND 20 20 214 217 107 108 80120 1 30
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1220955 1220056
MS MSD
10195702011  Spike  Spike MS MSD S MSD % Rec Max
Parameter Units  Resut  Conc.  Conc.  Resut  Resut %Rec %Rec Limits RPD RPD Qual
Sulfate mg/L 96 20 20 257 305 80 105 80120 17 30
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Pace Analytical Services, Inc.

.
Ana[yt,ca[ 1700 Elm Street - Suite 200
e pacalabs.com Minneapolis, MN 55414
(612)607-1700
QUALITY CONTROL DATA CROSS REFERENCE TABLE
Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
Analytical
LabID Sample ID QC Batch Method Qc Batch Bat
10195702001 MW-1 RSK 175 AIR/5125
10195702002 MW-15 RSK 175 AIR/5125
10195702003 M4 RSK 175 AIRI15125
10195702004 MW-6 RSK 175 AIR/15125
10195702005 MW-7 RSK 175 AIR/15125
10195702006 MW-8 RSK 175 AIRI15125
10195702007 MW-19 RSK 175 AIRI15125
10195702008 Mw-18 RSK 175 AIRA5125
10195702009 Mw-17 RSK 175 AIR/5125
10195702010 MW-16A RSK 175 AIR/15125
10195702011 MW-168 RSK 175 AIRI5125
10195702012 MW-USGA-3A RSK 175 ARI15125
10195702013 MW-USGA-2A RSK 175 AIRIM5125
10195702014 MW-USGA-1A RSK 175 AIRI15125
10195702015 Mw-9 RSK 175 AIRI5125
10195702016 MW-10 RSK 175 AIRI15129
10195702017 MW-USGA4A RSK 175 AIR/15129
10195702018 MW-10 DUPLICATE RSK 175 AIR/15129
10195702020 FBS.C. RSK 175 AIRI5129
10195702001 MW-1 Diesel Range Organics OEXT/18902 Diesel Range Organics  GCSV/9720
10195702002 MW-15 Diesel Range Organics OEXT/18902 Diesel Range Organics  GCSV/9720
10195702003 Mw-4 Diesel Range Orgar OEXT/18902 Diesel Range Organics  GCSV/9720
10195702004 MW-6 Diesel Range Orga OEXT/18902 Diesel Range Organics ~ GCSV/9720
10195702005 Mw-7 Diesel Range Organics OEXT/18902 Diesel Range Organics ~ GCSV/9720
10195702006 Mw-8 Diesel Range Orga OEXT/18902 Diesel Range Organics ~ GCSV/9720
10195702007 MW-19 Diesel Range Organics OEXT/18902 Diesel Range Organics  GCSV/9720
10195702008 MW-18 Diesel Range Organics OEXT/18902 Diesel Range Organics ~ GCSV/9720
10195702009 MW-17 Diesel Range Organics OEXT/18902 Diesel Range Organics ~ GCSV/9720
10195702010 MW-16A Diesel Range Organics OEXT/18902 Diesel Range Organics  GCSV/9720
10195702011 MW-168 Diesel Range Organics OEXT/18902 Diesel Range Organics  GCSV/9720
10195702012 MW-USGA-3A Diesel Range Organics OEXT/18902 Diesel Range Organics  GCSV/9720
10195702013 MW-USGA-2A Diesel Range Organics OEXT/18902 Diesel Range Organics ~ GCSV/9720
10195702014 MW-USGA-1A Diesel Range Organics OEXT/18902 Diesel Range Organics ~ GCSV/9720
10195702015 mw-9 Diesel Range Organics OEXT/18902 Diesel Range Organics  GCSV/9720
10195702016 MW-10 Diesel Range Organics OEXT/18902 Diesel Range Organics  GCSV/9720
10195702017 MW-USGA4A Diesel Range Organics OEXT/18902 Diesel Range Organics  GCSV/9720
10195702018 MW-10 DUPLICATE Diesel Range Organics OEXT/18902 Diesel Range Organics  GCSV/9720
10195702020 FB-S.C. Diesel Range Organics OEXT/18907 Diesel Range Organics  GCSV/9721
10195702001 MW-1 WIMOD GRO GCV/9418
10195702002 MW-15 WI MOD GRO GCV/9418
10195702003 Mw-4 WI MOD GRO GCV/9418
10195702004 MW-§ WI MOD GRO GCV/9418
10195702005 Mw-7 WI MOD GRO GCV/9418
10195702006 mw-g WIMOD GRO GCv/9418
10195702007 MW-19 WIMOD GRO GCV/9418
10195702008 MW-18 WI MOD GRO GCVI9418
10195702009 MW-17 Wi MOD GRO GCVI9418
Date: 06/25/2012 07:39 PM REPORT OF LABORATORY ANALYSIS Page 44 of 46

‘This report shall not be reproduced, except in full
without the written consent of Pace Analytical Services, Inc.

44 of 49



Pace Analytical Services, Inc.

Analytical : 1700 Elm Street - Suie 200
v pacsats com

Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No.: 10195702
Analytical
Lab ID Sample ID ‘QC Batch Method Qc Batch Analytical Method Batch
10195702010 MW-16A WI MOD GRO GCVI9418
10195702011 MW-168 WI MOD GRO GCVI9418
10195702012 MW-USGA-3A WI MOD GRO GCVIe418
10195702013 MW-USGA-2A WIMOD GRO GCV/9418
10195702014 MW-USGA-1A WIMOD GRO GCVI9418
10195702015 Mw-8 WI MOD GRO GCV/9429
10195702016 MW-10 WI MOD GRO GCVI9418
10195702017 MW-USGA-4A WI MOD GRO GCV/9418
10195702018 MW-10 DUPLICATE WIMOD GRO GCV/9419
10195702019 TRIP BLANK WIMOD GRO GCV/9419
10195702020 FB-S.C. WIMOD GRO GCV/9419
10195702001 Mw-1 SM 4500-NO3 H WETA/12685
10195702002 MW-15 SM 4500-NO3 H WETA/12685
10195702003 Mw4 SM 4500-NO3 H WETA/12685
10185702004 MW-6 SM 4500-NO3 H WETA/12685
10195702005 mMw-7 SM 4500-NO3 H WETA/12685
10195702006 MwW-8 SM 4500-NO3 H WETA/12685
10185702007 MW-19 SM 4500-NO3 H WETA/12685
10195702008 MW-18 SM 4500-NO3 H WETA/12685
10195702009 MW-17 SM 4500-NO3 H WETA/12685
10195702010 MW-16A SM 4500-NO3 H WETA/12685
10195702011 MW-168 SM 4500-NO3 H WETA/12685
10195702012 MW-USGA-3A SM 4500-NO3 H WETA/12685
10195702013 MW-USGA-2A SM 4500-NO3 H WETA/12686
10195702014 MW-USGA-1A SM 4500-NO3 H 'WETA/12686
10185702015 mMw-9 SM 4500-NO3 H 'WETA/12686
10195702016 MW-10 SM 4500-NO3 H WETA/12686
10195702017 MW-USGA4A SM 4500-NO3 H WETA/12686
10195702018 MW-10 DUPLICATE SM 4500-NO3 H 'WETA/12686
10195702020 FB-S.C. SM 4500-NO3 H 'WETA/12686
10195702001 MW-1 ASTM D516-02 WETA/12624
10195702002 MW-15 ASTM D516-02 WETA/12624
10195702003 Mw-4 ASTM D516-02 WETA/12624
10195702004 MW-6 ASTM D516-02 WETA/12624
10195702005 Mw-7 ASTM D516-02 WETA/12624
10195702006 MwW-8 ASTM D516-02 WETA/12624
10195702007 Mw-19 ASTM D516-02 WETA/12624
10195702008 MwW-18 ASTM D5§16-02 WETA/12624
10195702009 MW-17 ASTM D516-02 WETA/12624
10195702010 MW-16A ASTM D516-02 WETA/12624
10195702011 MW-16B ASTM D516-02 WETA/12624
10195702012 MW-USGA-3A ASTM D516-02 WETA/12624
10195702013 MW-USGA-2A ASTM D516-02 WETA/12624
10195702014 MW-USGA-1A ASTM D516-02 WETA/12624
10195702015 MW-9 ASTM D516-02 WETA/12624
10195702016 MW-10 ASTM D516-02 WETA/12624
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° Pace Analytical Services, Inc.
Analytical 1700 Elm Street - Suie 200
5414
f whrw pacelabs com Minneapolis, MN 5

(612)607-1700

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: 60254681.2 ENBRIDGE CASS LAKE
Pace Project No. 10195702
Analytical
Lab ID Sample ID ‘QC Batch Method QC Batch Analytical Method Bﬂ.cz °
10195702017 MW-USGA-4A ASTM D516-02 WETA/12624
10195702018 MW-10 DUPLICATE ASTM D516-02 WETA/12624
10195702020 FB-S.C. ASTM D516-02 WETA/12624
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e paceiata o

July 10, 2012

Brian Hill

AECOM

11 E. Superior Street, Suite 5
Duluth, MN 55802

RE: Project: Enbridge South Cass Lake

Pace Project No.: 10197201

Dear Brian Hill:

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

e paceiata o

Project: Enbridge South Cass Lake

Pace Project No.: 10197201

CERTIFICATIONS

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Minnesota Certification IDs

1700 Elm Street SE Suite 200, Minneapolis, MN 55414

A2LA Certification # 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification # AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
EPA Region 8 Certification #: Pace
Florida/NELAP Certfication #: E87605
Georgia Certification #: 959

Idaho Certification #: MNOO0G4

Hlinois Certification #: 200011

lowa Certification # 368

Kansas Cerification # E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA0B0009
Maine Certification #: 2007029
Maryland Certification #: 322

Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137

Mississippi Certification #: Pace
Montana Certification #: MT CERT0092
Nevada Certification # MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New Mexico Certification #: Pace

New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
North Dakota Certification #: R-036A
Ohio VAP Certfication #: CL101
Oklahoma Certification #: D9921
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Tennessee Certification #: 02818
Texas Certification # T104704192
Washington Certification #: C754
Wisconsin Certification #: 999407970

Enclosed are the analytical results for sample(s) received by the laboratory on June 29, 2012. The
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

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

Sincerely,
Fard Toug—

Carol Davy

carol.davy@pacelabs.com
Project Manager

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

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

b Minneapolis, MN 55414 b Minneapolis, MN 55414
(612)607-1700 (612)607-1700
SAMPLE SUMMARY SAMPLE ANALYTE COUNT
Project: Enbridge South Cass Lake Project: Enbridge South Cass Lake
Pace Project No.: 10197201 Pace Project No.: 10197201
Lab ID Sample ID Matrix Date Collected  Date Received Analytes
LabID Sample ID Method Analysts  Reported
10197201001 SCDW Water 06/25/1213:25  06/29/12 10:05
10197201001 SCDW RSK 175 sKa 1
Diesel Range Organics JRH 4
WI MOD GRO KT1 5
SM 4500-NO3 H MWD 1
ASTM D516-02 KEO 1
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

e paceiata o

PROJECT NARRATIVE

Project: Enbridge South Cass Lake
Pace Project No.: 10197201

Method: ~ RSK 175

Description: RSK 175 AIR Headspace
Client: AECOM

Date: July 10, 2012

General Information:
1 sample was analyzed for RSK 175. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
Al criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
Al surrogates were within QC limits with any exceptions noted below.

Method Blank:
Al analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
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PROJECT NARRATIVE

Project: Enbridge South Cass Lake
Pace Project No.: 10197201

Method:  WIMOD GRO
Description: WIGRO GCV
Client: AECOM

Date: July 10, 2012

General Information:
1 sample was analyzed for WI MOD GRO. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
Al criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
Al surrogates were within QC limits with any exceptions noted below.

Method Blank:
Al analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
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PROJECT NARRATIVE

Project: Enbridge South Cass Lake
Pace Project No.: 10197201

Method:  Diesel Range Organics
Description: WIDRO Extended GCS
Client: AECOM

Date: July 10, 2012

General Information:
1 sample was analyzed for Diesel Range Organics. All samples were received in acceptable condition with any exceptions noted
below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with Diesel Range Organics with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Surrogates:
Al surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

e paceiata o

PROJECT NARRATIVE

Project: Enbridge South Cass Lake
Pace Project No.: 10197201

Method: ~ SM 4500-NO3 H

Description: SM4500NO3-H, NO2 + NO3 pres.
Client: AECOM

Date: July 10, 2012

General Information:
1 sample was analyzed for SM 4500-NO3 H. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
Al criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Method Blank:
Al analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
QC Batch: WETA/12779
Amatrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s): 10196685024,10197120001
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
+MS (Lab ID: 1234550)
+ Nitrogen, NO2 plus NO3
+MSD (Lab ID: 1234549)
« Nitrogen, NO2 plus NO3
+MSD (Lab ID: 1234551)
+ Nitrogen, NO2 plus NO3

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

Additional Comments:
Analyte Comments:
QC Batch: WETA/12779
E: Analyte concentration exceeded the calibration range. The reported result is estimated

+MS (Lab ID: 1234548)
+ Nitrogen, NO2 plus NO3
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Project:
Pace Project No.:

Enbridge South Cass Lake
10197201

Method:  ASTM D516-02

Description: ASTM D516-90 Sulfate Water
Client: AECOM

Date: July 10, 2012

General Information:
1 sample was analyzed for ASTM D516-02. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
Al criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Method Blank:
Al analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA
Project: Enbridge South Cass Lake
Pace Project No.: 10197201
QC Batch AIRA15224 Analysis Method: RSK 175
QC Batch Method: ~ RSK 175 Analysis Description:  RSK 175 AIR HEADSPACE

Associated Lab Samples: 10197201001
METHOD BLANK: 1231968 Matrix; Water
Associated Lab Samples: 10197201001
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Methane ugll ND 6.6 07/02/12 08:44
LABORATORY CONTROL SAMPLE & LCSD: 1231969 1231970
Spike  LCS  LCSD LCS LCSD %Rec Max
Parameter Units Conc.  Result  Result %Rec %Rec Limts ~RPD ~ RPD  Qualiiers
Methane uglL 607 62.4 634 103 104  70-130 1 30
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1232533 1232534
ms MSD
60124220002 Spike  Spike MS MSD MS MSD % Rec Max
Parameter Unis  Resut Conc.  Conc.  Resut Resut %Rec %Rec Limits RPD RPD Qual
Methane uglL ND 607 55.1 714 706 17 128 30150 8 30
SAMPLE DUPLICATE: 1232536
10197224010 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Methane uglL 176 165 7 30
SAMPLE DUPLICATE: 1234137
10197224001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Methane g/l ND 24 30

Date: 07/10/2012 04:15 PM Page 11 of 17
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS
Project: Enbridge South Cass Lake
Pace Project No.: 10197201
Sample: SCDW Lab ID: 10197201001 Collected: 06/25/12 13:25 Received: 06/29/1210:05 Matrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND ug/L 66 069 1 07/02/12 11:11 74-82-8

WIDRO Extended GCS

TEH (C10-C36), 8015
WDRO C10-C28

WDRO, Extended C10-C32
Surrogates

n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)

Surrogates
a,a,a-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water

Sulfate

Date: 07/10/2012 04:15 PM
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Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics

ND mg/L 0.10 0.022 1
ND mg/L 0.10 0020 1
ND mg/L 0.10 0021 1
84 % 50-150 1
Analytical Method: WI MOD GRO
ND ug/L 1.0 027 1
ND ug/L 1.0 0.25 1
ND ug/L 1.0 0.22 1
ND ug/L 30 075 1
99 % 80-125 1
Analytical Method: SM 4500-NO3 H
0.45 mg/L. 0.10 0050 1
Analytical Method: ASTM D516-02
3.3 mglL 25 0012 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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07/02/12 10:55
07/02/12 10:55
07/02/12 10:55

07/02/12 10:55

07/09/12 11:00
07/09/12 11:00
07/09/12 11:00

07/09/12 11:00

07/04/12 03:12 71-43-2
07/04/12 03:12 100-41-4
07/04/12 03:12 108-88-3
07/04/12 03:12 1330-20-7

07/04/12 03:12 98-08-8

07/06/12 11:07

07/02/12 10:48 14808-79-8
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA
Project: Enbridge South Cass Lake
Pace Project No.: 10197201
QC Batch: GCV/9461 Analysis Method: WIMOD GRO
QC Batch Method: ~ WI MOD GRO Analysis Description: WIGRO GCV Water
Associated Lab Samples: 10197201001
METHOD BLANK: 1232426 Matrix: Water
Associated Lab Samples: 10197201001
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Benzene ugl ND 10 07/04/1202:13
Ethylbenzene uglL ND 10 07/04/1202:13
Toluene uglL ND 10 07/04/1202:13
Xylene (Total) ug/L ND 3.0 07/04/1202:13
a,a,a-Trifluorotoluene (S) % 100 80-125 07/04/12 02:13
LABORATORY CONTROL SAMPLE & LCSD: 1232427 1232428

Spike Lcs LCSD LCS LCSD % Rec Max

Parameter Units Conc.  Result  Result %Rec %Rec Limits ~RPD  RPD  Qualifiers
Benzene uglL 100 103 107 103 107  80-120 4 20
Ethylbenzene ug/L 100 100 104 100 104  80-120 4 20
Toluene ug/L 100 102 106 102 106 80-120 5 20
Xylene (Total) uglL 300 305 315 102 105 80-120 3 20
a,a,a-Trifluorotoluene (S) % 99 100 80-125
MATRIX SPIKE SAMPLE: 1234922

10197224003  Spike Ms Ms % Rec

Parameter Units Result Conc. Result % Rec Limits. Qualifiers
Benzene ug/L ND 100 10 110 80-120
Ethylbenzene ug/L ND 100 100 100 80-120
Toluene uglL ND 100 102 102 80-120
Xylene (Total) ug/L ND 300 260 87 80-120
a,a,a-Trifluorotoluene (S) % 98 80-125
SAMPLE DUPLICATE: 1234923

10197224004 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Benzene uglL ND ND 20
Ethylbenzene ugl ND 460 20
Toluene uglL ND ND 20
Xylene (Total) uglL ND ND 20
a,a,a-Trifluorotoluene (S) % 100 100 2
Date: 07/10/2012 04:15 PM REPORT OF LABORATORY ANALYSIS Page 12 of 17
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA
Project: Enbridge South Cass Lake
Pace Project No.: 10197201
QC Batch OEXT/19000 Analysis Method: Diesel Range Organics
QC Batch Method: ~ Diesel Range Organics Analysis Description:  WIDRO Extended GCS

Associated Lab Samples: 10197201001

METHOD BLANK: 1232115

Matrix: Water

Associated Lab Samples: 10197201001
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
TEH (C10-C36), 8015 mg/L. ND 0.10 07/09/12 10:47
WDRO C10-C28 mg/L ND 0.10 07/09/12 10:47
'WDRO, Extended C10-C32 mg/L ND 0.10 07/09/12 10:47
n-Triacontane (S) % 84 50-150 07/09/12 10:47
LABORATORY CONTROL SAMPLE & LCSD: 1232116 1232117

Spike Lcs LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec  Limits RPD RPD Qualifiers
TEH (C10-C36), 8015 mg/L 2 1.7 17 84 86 75-115 2 20
'WDRO C10-C28 mg/L 2 1.7 17 84 86 75-115 2 20
'WDRO, Extended C10-C32 mg/L 2 1.7 17 84 86 75-115 2 20
n-Triacontane (S) % 84 86  50-150
Date: 07/10/2012 04:15 PM REPORT OF LABORATORY ANALYSIS Page 13 of 17
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA
Project: Enbridge South Cass Lake
Pace Project No.: 10197201
QC Batch WETA/12764 Analysis Method: ASTM D516-02
QC Batch Method: ~ ASTM D516-02 Analysis Description:  ASTM D516-9002 Sulfate Water

Associated Lab Samples: 10197201001

METHOD BLANK: 1232056

Matrix: Water

Associated Lab Samples: 10197201001
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfate mg/L ND 25 07102112 10:48
LABORATORY CONTROL SAMPLE: 1232057
Spike Lcs Lcs % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 75 66 88 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1232058 1232059
Ms MsD
10197201001 Spike  Spike 'S MSD MS MSD % Rec M
Parameter Units  Result Conc.  Conc.  Result  Resut %Rec %Rec Limits RPD RPD Qual
Sulfate mg/L 33 20 20 212 211 % 89 80120 8 30
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1232060 1232061
Ms MSD
10197224010 Spike  Spike MS MSD 'S MSD % Rec Max
Parameter Units  Result  Conc.  Conc.  Result  Resut %Rec %Rec Limits RPD RPD Qual
Sulfate mg/L 9.9 20 20 288 285 95 93 80120 1 30

Date: 07/10/2012 04:15 PM
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA
Project: Enbridge South Cass Lake
Pace Project No.: 10197201
QC Batch WETA/2779 Analysis Method: SM 4500-NO3 H
QC Batch Method: ~ SM 4500-NO3 H Analysis Description:  SM4500NO3-H, NO2 + NO3 pres.

Associated Lab Samples: 10197201001

METHOD BLANK: 1234546

Matrix: Water

Associated Lab Samples: 10197201001
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Nitrogen, NO2 plus NO3 mg/L ND 0.10 07/06/12 10:38
LABORATORY CONTROL SAMPLE: 1234547
Spike Lcs Lcs % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Nitrogen, NO2 plus NO3 mglL 25 25 100 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1234548 1234549
MS MSD
10197120001  Spike Spike Ms MSD MS MSD % Rec M:
Parameter Units  Result Conc.  Conc.  Resut Result %Rec %Rec Limits RPD RPD Qual
Nitrogen, NO2 plus NO3 mg/L 8.1 25 25 10.2 10 82 74 80-120 2 30 EM1
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1234550 1234551
Ms MSD
10196685024  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Nitrogen, NO2 plus NO3 mg/L ND 25 25 16 15 62 57 80-120 8 30Mm1
Date: 07/10/2012 04:15 PM REPORT OF LABORATORY ANALYSIS Page 14 of 17
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALIFIERS

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of

the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting
J - Estimated concentration above the adjusted m
MDL - Adjusted Method Detection Limit

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

limit.
ethod detection limit and below the adjusted reporting limit

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but

N-Nitrosodiphenylamine decomposes and cannot
each analyte is a combined concentration.

not detected.
be separated from Diphenylamine using Method 8270. The result reported for

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

ANALYTE QUALIFIERS
E Analyte concentration exceeded the calibration range. The reported result is estimated.
M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

Date: 07/10/2012 04:15 PM
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. Pace Analytical Services, Inc.
Document Name: Document Revised: 19Jun2012 Am.-yi‘r'm! 41700 Eim Street - Suite 200

S i i Sample Condition Upon Receipt Form Page1of1 / Minneapolis, MN 55414
ce Analytical

Document No.: Issuing Authority: T —— 612)607-1700
F-MN-L-213-rev.03 Pace Minnesota Quality Office
Client Name; Project #:
Upon Receipt .
Aeww\
Courier: [ fed x [Clues [Cluses  [lcient December 17, 2012
Cdcommercial Pace [Clother:

Tracking Number: _“143SE0 74 1LV L

Custody Seal on Cooler/Box Present? [ Jves )ZfNo Seals Intact? [ Ves )Zﬁo | Optional: Proj. Due Date:  Proj. Name: |
Brian Hill

Packing Material: []Bubble Wrap Jzﬁbhle Bags [JNone [Jother_____ Temp Blank? es  [INo AECOM

Thermometer Used: ~ [180344042 []80512447  Type of Ice: zﬁet [8lue [INone' - [TIsamples on ice, cooling process has begun 1D1 F-':lﬁﬁr'é’sras&;eeh Suite 5

uluth,
Cooler Temperature: _2- 3 iological Tissue Frozen? [ves [INo  Date and Initials of Person Examining Content 4T

Temp should be above freezing to 6°C

Chain of Custody Present? ﬁes Ovo  Onva [ 1 . )
- N - RE: Project: 60254681 Enbridge S. Cass Lake
Chain of Custody Filled Out? Yes [INo  [Iw/A | 2. P Proiect No.- 10214762
ace Project No.:

Chain of Custody ,Q(es Cne  [ON/A | 3. d
Sampler Name and Signature on COC? s [Ino  [ON/A | 4
Samples Arrived within Hold Time? ‘HAves, [No  [IN/A | 5. Dear Brian Hill:
Short Hold Ti h)? [ AEED \/\EA}SM/ SN AN Enclosed are the analytical results for sample(s) received by the laboratory on December 08, 2012.
Rush Turn Around Time Dlves FRo  [Iva | 7. N The results relate only to the samples included in this report. Results reported herein conform to the

s - s most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
Suffident Volume? ob Ovo_Clva 18 otherwise noted in the body of the report.
Correct Containers Used? Bres One  OOva | .

-Pace Containers Used? Lves _[vo_Ov/a _—

ave any questions concerning this report, please feel free to contact me.

Containers Intact? [Afes  [no  [CIn/A | 10 If you h: Y q 9 P p
Filtered Volume Received for Dissolved Tests? Cves  [INo  FJn/a | 11,
Sample Labels Match COC? s Cho  Owa | 12, Sincerely,

-Includes Date/Time/ID/Analysis_Matrix; w dare _
“All containers needing acid/base preservation have Dy~
been checked? Noncompliances are noted in 13. )Zﬁ“ DOvo - Owa | 13. ’ZHNO’ Oivso. OINeok  CHal
All containers needing preservation are found to be in Sample # ~ / t Carol Davy
compliance with EPA recommendation? .da Cvo  Ow/a
(HNO3, H;S04, HCI<2; NaOH>12) rol.d @ lab: m
Exceptions: VOA, Coliform, TOC, Oil and Grease, (e O Lot # of added carol.cavy@pacelabs.co

@mmn s © Initial when completm@_ preservative: Project Manager
HEa@space in VOA Vials (>6mm)? Clves  [CIno  PfvA | 14.
Trip Blank Present? Cves  [Ino FIvA | 15.
Trip Blank Custody Seals Present? Oves  CNo _EAG/A Enclosures
Pace Trip Blank Lot # (if
CLIENT NOTIFICATION/RESOLUTION Field Data Required? [Jves [INo

Person Contacted: Date/Time:

s

Project Manager Review: /}M Date: 7 '/L [ .
Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a copy of this form will be sent to the North Carolina DEHNR Certification Office (L.e out of
hold, incorrect preservative, out of temp, Incorrect containers)
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Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace

EPA Region 8 Certfication # Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959

Hawalii Certification #Pace

Idaho Certification #: MN00064

Illinois Certification #: 200011

Kansas Cerification # E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LAOB0009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace

Montana Certification #: MT CERT0092
Nebraska Certification #: Pace
Nevada Certification #: MN_00064
New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Dakota Certification # R-036
North Dakota Certification #: R-036A
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Cerification #: MN200001
Oregon Certification # MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

e et 0o
(612)607-1700
SAMPLE SUMMARY
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
Lab ID Sample ID Matrix Date Collected  Date Received
10214762001 MW-1 Water 12/03/1216:35  12/08/12 08:50
10214762002 Mw-4 Water 12/05/12 10:15 12/08/12 08:50
10214762003 MW-6 Water 12/06/12 10:05 12/08/12 08:50
10214762004  MW-7 Water 12/06/12 14:20 12/08/12 08:50
10214762005  MW-8 Water 12/05/1214:00  12/08/12 08:50
10214762006  MW-9 Water 12/07/12 08:45 12/08/12 08:50
10214762007  MW-10 Water 12/06/12 15:45 12/08/12 08:50
10214762008 MW-15 Water 12/06/12 16:00 12/08/12 08:50
10214762009  MW-16A Water 12/05/1215:220  12/08/12 08:50
10214762010  MW-16B Water 12/05/1216:25  12/08/12 08:50
10214762011 MW-17 Water 12/06/12 09:40 12/08/12 08:50
10214762012 MW-18 Water 12/06/12 08:45 12/08/12 08:50
10214762013 MW-19 Water 12/06/1211:10  12/08/12 08:50
10214762014  USGS-1A Water 12/06/1212:45  12/08/12 08:50
10214762015  USGS-2A Water 12/06/12 11:40 12/08/12 08:50
10214762016  USGS-3A Water 12/06/12 10:50 12/08/12 08:50
10214762017  USGS-4A Water 12/06/12 10:00 12/08/12 08:50
10214762018 SLDW Water 12/05/1211:05  12/08/12 08:50
10214762019 Field Blank Water 12/05/1211:35  12/08/12 08:50
10214762020 Dup Water 12/06/12 16:10 12/08/12 08:50

REPORT OF LABORATORY ANALYSIS
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

e Lot LM . ceats 00m
(612)607-1700 (612)607-1700
SAMPLE ANALYTE COUNT SAMPLE ANALYTE COUNT
Project: 60254681 Enbridge S. Cass Lake Project: 60254681 Enbridge S. Cass Lake
Pace ProjectNo.. 10214762 Pace ProjectNo.. 10214762
Analytes Analytes
Lab ID sample ID Method Analysts  Reported Lab ID sample ID Method Analysts  Reported
10214762001 MW-1 RSK 175 SK4 1 WI MOD GRO DJT 5
Diesel Range Organics JRH 2 SM 4500-NO3 H PH1 1
WIMOD GRO DJT 5 ASTM D516-02 KEO 1
SM 4500-NO3 H PH1 1 10214762009 MW-16A RSK 175 SK4 1
ASTM D516-02 KEO 1 Diesel Range Organics JRH 2
10214762002 MW-4 RSK 175 Ska 1 WI MOD GRO DJT 5
Diesel Range Organics JRH 2 SM 4500-NO3 H PH1 1
WI MOD GRO bJT 5 ASTM D516-02 KEO 1
SM 4500-NO3 H PH1 1 10214762010 MW-16B RSK 175 SK4 1
ASTM D516-02 KEO 1 Diesel Range Organics JRH 2
10214762003  MW-6 RSK 175 SK4 1 WI MOD GRO DJT 5
Diesel Range Organics JRH 2 SM 4500-NO3 H PH1 1
WI MOD GRO DJT 5 ASTM D516-02 KEO 1
SM 4500-NO3 H PH1 1 10214762011 MW-17 RSK 175 SK4 1
ASTM D516-02 KEO 1 Diesel Range Organics JRH 2
10214762004 MW-7 RSK 175 SK4 1 WI MOD GRO DJT 5
Diesel Range Organics JRH 2 SM 4500-NO3 H PH1 1
WI MOD GRO DJT 5 ASTM D516-02 KEO 1
SM 4500-NO3 H PH1 1 10214762012 MW-18 RSK 175 SK4 1
ASTM D516-02 KEO 1 Diesel Range Organics JRH 2
10214762005  MW-8 RSK 175 SK4 1 WI MOD GRO DJT 5
Diesel Range Organics JRH 2 SM 4500-NO3 H PH1 1
WI MOD GRO DJT 5 ASTM D516-02 KEO 1
SM 4500-NO3 H PH1 1 10214762013 MW-19 RSK 175 Ska 1
ASTM D516-02 KEO 1 Diesel Range Organics JRH 2
10214762006 Mw-9 RSK 175 SK4 1 WI MOD GRO bJT 5
Diesel Range Organics JRH 2 SM 4500-NO3 H PH1 1
WI MOD GRO DJT 5 ASTM D516-02 KEO 1
SM 4500-NO3 H PH1 1 10214762014 USGS-1A RSK 175 Ska 1
ASTM D516-02 KEO 1 Diesel Range Organics JRH 2
10214762007 MW-10 RSK 175 SK4 1 WI MOD GRO KT1 5
Diesel Range Organics JRH 2 SM 4500-NO3 H PH1 1
WI MOD GRO DJT, KT1 5 ASTM D516-02 KEO 1
SM 4500-NO3 H PH1 1 10214762015 USGS-2A RSK 175 SK4 1
ASTM D516-02 KEO 1 Diesel Range Organics JRH 2
10214762008 MW-15 RSK 175 SK4 1 WI MOD GRO KT1 5
Diesel Range Organics JRH 2 SM 4500-NO3 H PH1 1
REPORT OF LABORATORY ANALYSIS Page 4 of 42 REPORT OF LABORATORY ANALYSIS Page 5 of 42
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

e Lot LM
(612)607-1700
SAMPLE ANALYTE COUNT
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
Analytes
LabID Sample ID Method Analysts  Reported
ASTM D516-02 KEO 1
10214762016 USGS-3A RSK 175 SK4 1
Diesel Range Organics JRH 2
WI MOD GRO KT1 5
SM 4500-NO3 H PH1 1
ASTM D516-02 KEO 1
10214762017 USGS-4A RSK 175 SK4 1
Diesel Range Organics JRH 2
WI MOD GRO KT1 5
SM 4500-NO3 H PH1 1
ASTM D516-02 KEO 1
10214762018 SLDW RSK 175 SKa 1
Diesel Range Organics JRH 2
WI MOD GRO KT1 5
SM 4500-NO3 H PH1 1
ASTM D516-02 KEO 1
10214762019 Field Blank RSK 175 sKa 1
Diesel Range Organics JRH 2
WI MOD GRO KT1 5
SM 4500-NO3 H PH1 1
ASTM D516-02 KEO 1
10214762020  Dup RSK 175 SKa 1
Diesel Range Organics JRH 2
WI MOD GRO KT1 5
SM 4500-NO3 H PH1 1
ASTM D516-02 KEO 1
REPORT OF LABORATORY ANALYSIS Page 6 of 42
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PROJECT NARRATIVE

Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762

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

Minneapolis, MN 55414
(612)607-1700

Method:  Diesel Range Organics
Description: WIDRO Extended GCS
Client: AECOM

Date: December 17, 2012

General Information:
20 samples were analyzed for Diesel Range Organics. All samples were received in acceptable condition with any exceptions noted
below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with Diesel Range Organics with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Surrogates:
Al surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
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PROJECT NARRATIVE

Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762

Method:  RSK 175

Description: RSK 175 AIR Headspace
Client: AECOM

Date: December 17, 2012

General Information:
20 samples were analyzed for RSK 175. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
Al surrogates were within QC limits with any exceptions noted below.

Method Blank:
Al analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:
Analyte Comments:
QC Batch: AIR/16362
E: Analyte concentration exceeded the calibration range. The reported result is estimated

= USGS-2A (Lab ID: 10214762015)
* Methane

REPORT OF LABORATORY ANALYSIS Page 7 of 42
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

e paceiata o

PROJECT NARRATIVE

Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762

Method:  WIMOD GRO
Description: WIGRO GCV
Client: AECOM

Date: December 17, 2012

General Information:
20 samples were analyzed for WI MOD GRO. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
Al criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
Al surrogates were within QC limits with any exceptions noted below.

Method Blank:
Al analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: GCV/10168
Amatrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s): 10214762001
M1: Matix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

+MS (Lab ID: 1349309)
+ Benzene

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

Additional Comments:

REPORT OF LABORATORY ANALYSIS Page 9 of 42
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

e paceiata o

PROJECT NARRATIVE

Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762

Method: ~ SM 4500-NO3 H

Description: SM4500NO3-H, NO2 + NO3 pres.
Client: AECOM

Date: December 17, 2012

General Information:
20 samples were analyzed for SM 4500-NO3 H. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
Al criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Method Blank:
Al analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
QC Batch: WETA/14095
Amatrix spike and matrix spike duplicate (MS/MSD) were performed on the following sample(s): 10214762001,10214762011
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
+MS (Lab ID: 1348519)
* Nitrogen, NO2 plus NO3
+MSD (Lab ID: 1348520)
« Nitrogen, NO2 plus NO3

Additional Comments:
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. Pace Analytical Services, Inc.

L.

Minneapolis, MN 55414

. ceats 00m
(612)607-1700
ANALYTICAL RESULTS

Project: 60254681 Enbridge S. Cass Lake

Pace Project No.: 10214762

Sample: MW-1 Lab ID: 10214762001 Collected: 12/03/12 16:35 Received: 12/08/12 08:50 Matrix: Water

Report
Parameters Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual

RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND ug/L 6.6 33 1 12/10/1216:32 74-82-8

WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mglL 041 0022 1 1210121547 12115112 14:31
Surrogates

n-Triacontane (S) 74 % 50-150 1 12/10112 15:47  12/15/12 14:31

WIGRO GCV Analytical Method: Wi MOD GRO

Benzene ND ug/L 1.0 0.27 1 12/11/1221:37 71-43-2 M1
Toluene ND ug/L 1.0 0.22 1 12/11/1221:37 108-88-3
Ethylbenzene ND ug/L 1.0 0.25 1 12/11/12 21:37  100-41-4

Xylene (Total) ND uglL 30 075 1 1211112 21:37 1330-20-7
Surrogates

a,a,a-Trifluorotoluene (S) 101 % 80-125 1 12/1111221:37 98-08-8
SMA4500NO3-H, NOZ + NO3 pres.  Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 1.2 mglL 010 0050 1 1212112 12:07

ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate ND mg/L 25 0.012 1 12/14/12 12:19 14808-79-8

Date: 12/17/2012 03:32 PM REPORT OF LABORATORY ANALYSIS Page 12 of 42

‘This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

e paceiata o

PROJECT NARRATIVE

Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762

Method:  ASTM D516-02

Description: ASTM D516-90 Sulfate Water
Client: AECOM

Date: December 17, 2012

General Information:
20 samples were analyzed for ASTM D516-02. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Method Blank:
Al analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
Al percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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. Pace Analytical Services, Inc.

L.

Minneapolis, MN 55414

. ceats 00m
(612)607-1700
ANALYTICAL RESULTS

Project: 60254681 Enbridge S. Cass Lake

Pace Project No.: 10214762

Sample: MW-4 Lab ID: 10214762002 Collected: 12/05/12 10:15 Received: 12/08/12 08:50 Matrix: Water

Report
Parameters Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual

RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND ug/L 6.6 33 1 12/10/11217:04 74-82-8

WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics

WDRO, Extended C10-C32 ND mg/L 0.1 0022 1 1210121547 12/15/1214:38
Surrogates

n-Triacontane (S) 86 % 50-150 1 12/10/1215:47 12/15/1214:38

WIGRO GCV Analytical Method: WI MOD GRO

Benzene ND ug/L 10 027 1 121111220557 71-43-2
Toluene ND ug/L 10 022 1 12/111220:57 108-88-3
Ethylbenzene ND ug/L 10 025 1 1211112 20,57 100-41-4
Xylene (Total) ND ug/l 3.0 075 1 12/1112 20:57 1330-20-7
Surrogates

a,a,a-Trifluorotoluene (S) 98 % 80-125 1 12/111220:57 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H

Nitrogen, NO2 plus NO3 3.0 mg/L 0.10 0.050 1 12/12/12 12:09
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02

Sulfate 4.5 mg/L 25 0.012 1 12/14/12 12:22 14808-79-8

Date: 12/17/2012 03:32 PM REPORT OF LABORATORY ANALYSIS Page 13 of 42
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Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
Sample: MW-6 Lab ID: 10214762003 Collected: 12/05/12 10:05 Received: 12/08/12 08:50 Matrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

WDRO, Extended C10-C32
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)
Surrogates
aa,a-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water

Sulfate

Date: 12/17/2012 03:32 PM

e paceiata o

Analytical Method: RSK 175
ND uglL 66 33 1 12110112 16:53
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
ND mg/L 010 0021 1 1210121547 1215112 14:45
87 % 50-150 1 12/10112 15:47  12/15/12 14:45

Analytical Method: WI MOD GRO

ND ug/L 1.0 027 1 12/11112 23:17

ND ug/L 1.0 025 1 12/11112 23:17

ND ug/L 1.0 022 1 12/11/112 23:17

ND ug/L 3.0 0.75 1 1211112 23:17

100 % 80-125 1 1211112 23:17
Analytical Method: SM 4500-NO3 H

2.3 mg/L 0.10 0.050 1 12112112 12:12

Analytical Method: ASTM D516-02

3.2 mg/L 25 0.012 1 12/14/11212:22

REPORT OF LABORATORY ANALYSIS

‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

74-82-8
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Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
Sample: MW-8 Lab ID: 10214762005 Collected: 12/05/12 14:00 Received: 12/08/12 08:50 Matrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

WDRO, Extended C10-C32
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)
Surrogates.
aaa-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water

Sulfate

Date: 12/17/2012 03:32 PM

Analytical Method: RSK 175
ND uglL 66 33 1 12110112 17:58
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
011 mglL 010 0021 1 1210121547 12/15/12 15:00
75 % 50-150 1 12/10112 15:47  12/15/12 15:00

Analytical Method: WI MOD GRO

ND ug/L 1.0 027 1 12/11112 23:57
ND ug/L 1.0 025 1 12/11/112 23:57
ND ug/L 1.0 022 1 12/11/12 23:57
ND ug/L 3.0 0.75 1 12/11112 23:57
100 % 80-125 1 12/1112 23:57

Analytical Method: SM 4500-NO3 H
0.1 mg/L 0.10 0.050 1 12112112 12:13
Analytical Method: ASTM D516-02

7.2 mg/L 25 0.012 1 12/14/11212:25

REPORT OF LABORATORY ANALYSIS

‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.

1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
Sample: MW-7 Lab ID: 10214762004 Collected: 12/05/12 14:20 Received: 12/08/12 08:50 Matrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

WDRO, Extended C10-C32
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)
Surrogates
aa,a-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water

Sulfate

Date: 12/17/2012 03:32 PM

e paceiata o

Analytical Method: RSK 175
ND uglL 66 33 1 12110112 17:37
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
ND mg/L 041 0022 1 1240121547 121512 1452
83 % 50-150 1 12/10112 15:47  12/15/12 14:52

Analytical Method: WI MOD GRO

ND ug/L 1.0 027 1 12/11112 23:37
ND ug/L 1.0 025 1 12/11/112 23:37
ND ug/L 1.0 022 1 12/11/12 23:37
ND ug/L 3.0 0.75 1 12/11112 23:37
100 % 80-125 1 12/11/12 23:37

Analytical Method: SM 4500-NO3 H
0.14 mg/L 0.10 0.050 1 12112112 12:13
Analytical Method: ASTM D516-02

6.4 mg/L 25 0.012 1 12/14/11212:22

REPORT OF LABORATORY ANALYSIS

‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.

1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
Sample: MW-9 Lab ID: 10214762006 Collected: 12/07/1208:45 Received: 12/08/1208:50 Matrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

WDRO, Extended C10-C32
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)
Surrogates
aa,a-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water

Sulfate

Date: 12/17/2012 03:32 PM

Analytical Method: RSK 175
359 uglL 66 33 1 12110112 18:09
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
0.63 mg/L 010 0021 1 1210121547 12/15/12 15:51
76 % 50-150 1 12/10112 15:47  12/15/12 15:51

Analytical Method: WI MOD GRO

3.9 ugll 1.0 027 1 12/12/12 00:17
ND ug/L 1.0 025 1 12/12/12 00:17
ND ug/L 1.0 022 1 12/12/12 00:17
ND ug/L 3.0 0.75 1 12/12/12 00:17
103 % 80-125 1 12/12/12 00:17

Analytical Method: SM 4500-NO3 H
ND mg/L 0.10 0.050 1 12112112 12:17
Analytical Method: ASTM D516-02

ND mg/L 25 0.012 1 12/14/11212:25

REPORT OF LABORATORY ANALYSIS

‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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71-432
100-41-4
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

. ceats 00m
(612)607-1700
ANALYTICAL RESULTS

Project: 60254681 Enbridge S. Cass Lake

Pace Project No.: 10214762

Sample: MW-10 Lab ID: 10214762007 Collected: 12/06/12 15:45 Received: 12/08/12 08:50 Matrix: Water

Report
Parameters Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

WDRO, Extended C10-C32
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)
Surrogates
aa,a-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water

Sulfate

Date: 12/17/2012 03:32 PM

Analytical Method: RSK 175
6900 ug/L 66 33 1 1211011218:20 74-82-8
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
7.4 mglL 022 0043 2 1210121547 12115/1217:18
100 % 50-150 2 12/1011215:47  12/15/1217:18

Analytical Method: WI MOD GRO

653 uglL 50 14 5 12/12/1209:27 71-43-2

1.7 ugll 1.0 025 1 12/12/1202:17 100-41-4

ND ug/L 1.0 022 1 12/12/12 02:17 108-88-3

ND ug/L 3.0 0.75 1 12/12/12 02:17 1330-20-7

M % 80-125 1 12/12/1202:17 98-08-8 HS
Analytical Method: SM 4500-NO3 H

ND mg/L 0.10 0.050 1 12112112 12:18
Analytical Method: ASTM D516-02

ND mg/L 25 0.012 1 12/14/12 12:25 14808-79-8

REPORT OF LABORATORY ANALYSIS

‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS

Project: 60254681 Enbridge S. Cass Lake

Pace Project No.: 10214762

Sample: MW-16A

Parameters

Lab ID: 10214762009 Collected: 12/05/1215:20 Received: 12/08/1208:50 Matrix: Water

Report
Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

WDRO, Extended C10-C32
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)
Surrogates
aa,a-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water

Sulfate

Date: 12/17/2012 03:32 PM

Analytical Method: RSK 175
297 ugll 66 33 1 12110112 18:41 74-82-8
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
1.0 mglL 010 0021 1 1210121547 1215112 16:05
82 % 50-150 1 12/10112 15:47  12/15/12 16:05

Analytical Method: WI MOD GRO

59.8 ug/L 1.0 027 1 12/12/12 02:37 71-43-2
ND ug/L 1.0 025 1 12/12/12 02:37 100-41-4
ND ug/L 1.0 022 1 12/12/12 02:37 108-88-3
ND ug/L 3.0 0.75 1 12/12/12 02:37 1330-20-7
102 % 80-125 1 12/12/12 02:37 98-08-8

Analytical Method: SM 4500-NO3 H
ND mg/L 0.10 0.050 1 12112112 12:22
Analytical Method: ASTM D516-02
ND mg/L 25 0.012 1 12/14/12 12:27 14808-79-8

REPORT OF LABORATORY ANALYSIS

‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS

Project: 60254681 Enbridge S. Cass Lake

Pace Project No.: 10214762

Sample: MW-15

Parameters

Lab ID: 10214762008 Collected: 12/05/1216:00 Received: 12/08/1208:50 Matrix: Water

Report
Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

WDRO, Extended C10-C32
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)
Surrogates
aa,a-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water

Sulfate

Date: 12/17/2012 03:32 PM

e paceiata o

Analytical Method: RSK 175
331 ugll 66 33 1 12110112 18:30 74-82-8
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
ND mg/L 041 0022 1 1210121547 1211512 15:58
3% 50-150 1 12/10112 15:47  12/15/12 15:58

Analytical Method: WI MOD GRO

ND ug/L 1.0 027 1 12/12/1200:37 71-43-2
ND ug/L 1.0 025 1 12/12/12 00:37 100-41-4
ND ug/L 1.0 0.22 1 12/12/12 00:37 108-88-3
ND ug/L 3.0 0.75 1 12/12/12 00:37 1330-20-7
99 % 80-125 1 12/12/1200:37 98-08-8

Analytical Method: SM 4500-NO3 H
3.4 mg/L 0.10 0.050 1 12112112 12:19
Analytical Method: ASTM D516-02

ND mg/L 25 0.012 1 12/14/12 12:25 14808-79-8

REPORT OF LABORATORY ANALYSIS

‘This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

ANALYTICAL RESULTS

Project: 60254681 Enbridge S. Cass Lake

Pace Project No.: 10214762

Sample: MW-16B

Parameters

Lab ID: 10214762010 Collected: 12/05/1216:25 Received: 12/08/1208:50 Matrix: Water

Report
Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual

RSK 175 AIR Headspace
Methane
WIDRO Extended GCS

WDRO, Extended C10-C32
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)
Surrogates
aa,a-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water

Sulfate

Date: 12/17/2012 03:32 PM

Analytical Method: RSK 175

7.9 uglt 66 33 1 12110112 19:02 74-82-8
Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics

0.25 mg/L 010 0021 1 1210121547 12115112 15:07

86 % 50-150 1 12/10112 15:47  12/15/12 15:07

Analytical Method: WI MOD GRO

ND ug/L 1.0 027 1 12/12/1200:57 71-43-2
ND ug/L 1.0 025 1 12/12/12 00:57 100-41-4
ND ug/L 1.0 0.22 1 12/12/1200:57 108-88-3
ND ug/L 3.0 0.75 1 12/12/12 00:57 1330-20-7
101 % 80-125 1 12/12/12 00:57 98-08-8
Analytical Method: SM 4500-NO3 H
1.1 mg/L 0.10 0.050 1 12112112 12:22
Analytical Method: ASTM D516-02
11.3 mg/L 25 0.012 1 12/14/12 12:27 14808-79-8

REPORT OF LABORATORY ANALYSIS

‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
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ANALYTICAL RESULTS ANALYTICAL RESULTS
Project: 60254681 Enbridge S. Cass Lake Project: 60254681 Enbridge S. Cass Lake
Pace Project No.. 10214762 Pace Project No.. 10214762
Sample: MW-17 Lab ID: 10214762011 Collected: 12/06/1209:40 Received: 12/08/1208:50 Meatrix: Water Sample: MW-18 Lab ID: 10214762012 Collected: 12/06/1208:45 Received: 12/08/1208:50 Meatrix: Water
Report Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175 RSK 175 AIR Headspace Analytical Method: RSK 175
Methane ND uglL 66 33 1 12110112 19:13 74-82-8 Methane ND uglL 66 33 1 12110112 20:06 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
WDRO, Extended C10-C32 047 mglL 041 0022 1 1210121547 1215121543 WDRO, Extended C10-C32 ND mg/L 010 0021 1 1210121547 1215112 15:14
Surrogates Surrogates
n-Triacontane (S) 76 % 50-150 1 12/10112 15:47  12/15/12 15:43 n-Triacontane (S) % 50-150 1 12/1011215:47  12/15/12 15:14
WIGRO GCV Analytical Method: Wi MOD GRO WIGRO GCV Analytical Method: Wi MOD GRO
Benzene ND ug/L 1.0 027 1 12/12/112 01:17 71-43-2 Benzene ND ug/L 1.0 027 1 12/12/12 01:37 71-43-2
Ethylbenzene ND ug/L 1.0 0.25 1 12/12/12 01:17 100-41-4 Ethylbenzene ND ug/L 1.0 0.25 1 12/12/12 01:37 100-41-4
Toluene ND ug/L 1.0 0.22 1 12/12/12 01:17 108-88-3 Toluene ND ug/L 1.0 0.22 1 12/12/12 01:37 108-88-3
Xylene (Total) ND ug/L 30 075 1 12112112 01:17 1330-20-7 Xylene (Total) ND ug/L 30 075 1 12112112 01:37 1330-20-7
Surrogates Surrogates
aa,a-Trifluorotoluene (S) 101 % 80-125 1 12112112 01:17 98-08-8 aa,a-Trifluorotoluene (S) 101 % 80-125 1 12112112 01:37 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 ND mg/L 010 0050 1 12112112 12:23 M1 Nitrogen, NO2 plus NO3 2.8 mglL 010 0050 1 12112112 12:27
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02 ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 8.5 mglL 25 0012 1 12114112 12:27 14808-79-8 Sulfate 3.4 mglL 25 0012 1 12114112 12:30 14808-79-8
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ANALYTICAL RESULTS ANALYTICAL RESULTS
Project: 60254681 Enbridge S. Cass Lake Project: 60254681 Enbridge S. Cass Lake
Pace ProjectNo.. 10214762 Pace ProjectNo.. 10214762
Sample: MW-19 Lab ID: 10214762013 Collected: 12/06/12 11:10 Received: 12/08/1208:50 Meatrix: Water Sample: USGS-1A Lab ID: 10214762014 Collected: 12/06/12 12:45 Received: 12/08/1208:50 Meatrix: Water
Report Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175 RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 12.8 gl 66 33 1 1211011220:17 74-82-8 Methane 395 uglL 66 33 1 12110112 20:27 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
WDRO, Extended C10-C32 037 mglL 041 0022 1 1210421547 1211512 15:21 WDRO, Extended C10-C32 1.0 mglL 041 0022 1 1210121547 121512 16:49
Surrogates Surrogates
n-Triacontane (S) 75 % 50-150 1 12/10112 15:47  12/15/12 15:21 n-Triacontane (S) 75 % 50-150 1 12/10112 15:47  12/15/12 16:49
WIGRO GCV Analytical Method: Wi MOD GRO WIGRO GCV Analytical Method: Wi MOD GRO
Benzene ND ug/L 1.0 027 1 12/12/12 01:57 71-43-2 Benzene 5.4 ug/L 1.0 027 1 12/12/11213:57 71-43-2
Ethylbenzene ND ug/L 1.0 0.25 1 12/12/12 01:57 100-41-4 Ethylbenzene ND ug/L 1.0 0.25 1 12/12/12 13:57 100-41-4
Toluene ND ug/L 1.0 0.22 1 12/12/12 01:57 108-88-3 Toluene ND ug/L 1.0 0.22 1 12/12/12 13:57 108-88-3
Xylene (Total) ND ug/L 30 075 1 12112112 01:57 1330-20-7 Xylene (Total) ND ug/L 30 075 1 12112112 13:57 1330-20-7
Surrogates Surrogates
aa,a-Trifluorotoluene (S) 101 % 80-125 1 12112112 01:57 98-08-8 aa,a-Trifluorotoluene (S) 105 % 80-125 1 12112112 13:57 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 ND mg/L 010 0050 1 12112112 12:28 Nitrogen, NO2 plus NO3 ND mg/L 010 0050 1 12112112 12:32
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02 ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate 3.5 mglL 25 0012 1 1214112 12:30 14808-79-8 Sulfate ND mg/L 25 0012 1 12114112 12:30 14808-79-8
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ANALYTICAL RESULTS ANALYTICAL RESULTS
Project: 60254681 Enbridge S. Cass Lake Project: 60254681 Enbridge S. Cass Lake
Pace Project No.. 10214762 Pace Project No.. 10214762
Sample: USGS-2A Lab ID: 10214762015 Collected: 12/06/12 11:40 Received: 12/08/1208:50 Meatrix: Water Sample: USGS-3A Lab ID: 10214762016 Collected: 12/06/1210:50 Received: 12/08/1208:50 Meatrix: Water
Report Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175 RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 7210 uglL 66 33 1 1211011220:38 74-828  E Methane 1860 ug/L 66 33 1 12110112 20:49 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
WDRO, Extended C10-C32 4.9 mg/L 010 0021 1 1210121547 12115112 16:34 WDRO, Extended C10-C32 2.2 mglL 010 0021 1 1210121547 12115112 16:12
Surrogates Surrogates
n-Triacontane (S) 11 % 50-150 1 12/10112 15:47  12/15/12 16:34 n-Triacontane (S) 69 % 50-150 1 12/10112 15:47  12/15/12 16:12
WIGRO GCV Analytical Method: Wi MOD GRO WIGRO GCV Analytical Method: WI MOD GRO
Benzene 554 ug/L 5.0 14 5 12/13/1215:33 71-43-2 Benzene 1.0 ug/L 1.0 027 1 12/13/11215:13 71-43-2
Ethylbenzene ND ug/L 1.0 0.25 1 12/12/12 14:17 100-41-4 Ethylbenzene ND ug/L 1.0 0.25 1 12/13/12 15:13 100-41-4
Toluene 1.0 ug/L 1.0 0.22 1 12/12/12 14:17 108-88-3 Toluene ND ug/L 1.0 0.22 1 12/13/12 15:13 108-88-3
Xylene (Total) ND ug/L 30 075 1 12112112 14:17 1330-20-7 Xylene (Total) ND ug/L 30 075 1 12113112 15:13 1330-20-7
Surrogates Surrogates
aa,a-Trifluorotoluene (S) 108 % 80-125 1 12112112 14:17 98-08-8 aa,a-Trifluorotoluene (S) 108 % 80-125 1 12113112 15:13 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 ND mg/L 010 0050 1 12112112 12:33 Nitrogen, NO2 plus NO3 ND mg/L 010 0050 1 12112112 12:33
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02 ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate ND mg/L 25 0012 1 12114112 12:30 14808-79-8 Sulfate ND mg/L 25 0012 1 12114112 12:30 14808-79-8
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ANALYTICAL RESULTS ANALYTICAL RESULTS
Project: 60254681 Enbridge S. Cass Lake Project: 60254681 Enbridge S. Cass Lake
Pace ProjectNo.. 10214762 Pace ProjectNo.. 10214762
Sample: USGS-4A Lab ID: 10214762017 Collected: 12/06/1210:00 Received: 12/08/1208:50 Meatrix: Water Sample: SLDW Lab ID: 10214762018 Collected: 12/05/12 11:05 Received: 12/08/1208:50 Meatrix: Water
Report Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175 RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 270 uglL 66 33 1 12110112 19:45 74-82-8 Methane ND uglL 66 33 1 12110112 20:59 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
WDRO, Extended C10-C32 1.7 mglL 010 0021 1 1210121547 12115112 16:19 WDRO, Extended C10-C32 ND mg/L 041 0023 1 1210121547 1215121529
Surrogates Surrogates
n-Triacontane (S) 67 % 50-150 1 12/10112 15:47  12/15/12 16:19 n-Triacontane (S) 79 % 50-150 1 12/10112 15:47  12/15/12 15:29
WIGRO GCV Analytical Method: WI MOD GRO WIGRO GCV Analytical Method: WI MOD GRO
Benzene 7.2 uglL 1.0 027 1 12/12/12 14:57 71-43-2 Benzene ND ug/L 1.0 027 1 12/1211215:17 71-43-2
Ethylbenzene ND ug/L 1.0 0.25 1 12/12/12 14:57 100-41-4 Ethylbenzene ND ug/L 1.0 0.25 1 12/12/112 15:17 100-41-4
Toluene ND ug/L 1.0 0.22 1 12/12/12 14:57 108-88-3 Toluene ND ug/L 1.0 0.22 1 12/12/12 15:17 108-88-3
Xylene (Total) ND ug/L 30 075 1 12112112 14:57 1330-20-7 Xylene (Total) ND ug/L 30 075 1 12112112 15:17 1330-20-7
Surrogates Surrogates
aa,a-Trifluorotoluene (S) 104 % 80-125 1 12112112 14:57 98-08-8 aa,a-Trifluorotoluene (S) 99 % 80-125 1 12112112 15:17 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 ND mg/L 010 0050 1 12112112 12:36 Nitrogen, NO2 plus NO3 0.38 mg/L 010 0050 1 12112112 12:37
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02 ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate ND mg/L 25 0012 1 12114112 12:32 14808-79-8 Sulfate ND mg/L 25 0012 1 12114112 12:32 14808798
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ANALYTICAL RESULTS

Project:

60254681 Enbridge S. Cass Lake

Pace Project No.:

10214762
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: Field Blank Lab ID: 10214762019 Collected: 12/05/12 11:35 Received: 12/08/1208:50 Meatrix: Water
Report

Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 259 uglL 66 33 1 1211011221:10 74-82-8
WIDRO Extended GCS Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics
WDRO, Extended C10-C32 ND mg/L 011 0022 1 1240121547 1215112 15:36
Surrogates
n-Triacontane (S) 87 % 50-150 1 12/10112 15:47  12/15/12 15:36
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene ND ug/L 1.0 027 1 12/12/1210:07 71-43-2
Ethylbenzene ND ug/L 1.0 0.25 1 12/12/1210:07 100-41-4
Toluene ND ug/L 1.0 0.22 1 12/12/12 10:07 108-88-3
Xylene (Total) ND ug/L 30 075 1 12112112 10:07 1330-20-7
Surrogates
aa,a-Trifluorotoluene (S) 100 % 80-125 1 12112112 10:07 98-08-8
SM4500NO3-H, NO2 + NO3 pres. Analytical Method: SM 4500-NO3 H
Nitrogen, NO2 plus NO3 ND mg/L 010 0050 1 12112112 12:37
ASTM D516-90 Sulfate Water Analytical Method: ASTM D516-02
Sulfate ND mg/L 25 0012 1 12114112 12:32 14808-79-8
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Pace Analytical Services, Inc.

1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
QC Batch: AIR/16362 Analysis Method: RSK 175
QC Batch Method: ~ RSK 175 Analysis Description: RSK 175 AIR HEADSPACE

Associated Lab Samples:

ANALYTICAL RESULTS
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
Sample: Dup Lab ID: 10214762020 Collected: 12/06/12 16:10 Received: 12/08/12 08:50 Matrix: Water
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CASNo.  Qual
RSK 175 AIR Headspace Analytical Method: RSK 175
Methane 3030 g/l 66 33 1 1211012 21:21 74-82-8

WIDRO Extended GCS

WDRO, Extended C10-C32
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Toluene

Xylene (Total)
Surrogates
aa,a-Trifluorotoluene (S)

SM4500NO3-H, NO2 + NO3 pres.
Nitrogen, NO2 plus NO3
ASTM D516-90 Sulfate Water

Sulfate
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Analytical Method: Diesel Range Organics Preparation Method: Diesel Range Organics

2 12110112 15:47

2 1210121547

7.7 mglL 022 0.044
90 % 50-150
Analytical Method: WI MOD GRO
579 ug/L 5.0 1.4 5
1.9 ug/L 1.0 0.25 1
1.0 ug/L 1.0 0.22 1
ND ug/L 30 075 1
116 % 80-125 1
Analytical Method: SM 4500-NO3 H
ND mg/L 010 0050 1
Analytical Method: ASTM D516-02
ND mg/L 25 0012 1

REPORT OF LABORATORY ANALYSIS
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12115112 17:25

12/15/1217:25

12/13/12 15:53
12/12/12 15:37
12/12/1215:37
12/12112 15:37

12/12/112 15:37

12/12/12 12:38

12/14/12 12:32

71-432
100-41-4
108-88-3
1330-20-7

98-08-8

14808-79-8
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Pace Analytical Services, Inc.

1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
QC Batch: GCV/10168 Analysis Method: WIMOD GRO
QC Batch Method: ~ WI MOD GRO Analysis Description: WIGRO GCV Water

10214762001, 10214762002, 10214762003, 10214762004, 10214762005, 10214762006, 10214762007,

10214762008, 10214762009, 10214762010, 10214762011, 10214762012, 10214762013, 10214762014,
10214762015, 10214762016, 10214762017, 10214762018, 10214762019, 10214762020

METHOD BLANK: 1348170

Associated Lab Samples:

Matrix: Water

10214762001, 10214762002, 10214762003, 10214762004, 10214762005, 10214762006, 10214762007,

10214762008, 10214762009, 10214762010, 10214762011, 10214762012, 10214762013, 10214762014,
10214762015, 10214762016, 10214762017, 10214762018, 10214762019, 10214762020

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Methane uglL ND 66 1210121622
LABORATORY CONTROL SAMPLE & LCSD: 1348171 1348172
Spke  LCS  LCSD LCS LCSD %Rec Max
Parameter Units Conc.  Result  Result %Rec %Rec Limts ~RPD ~ RPD  Qualiers
Methane gl 607 588 595 97 98 70-130 1 30
SAMPLE DUPLICATE: 1348544
10214762001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Methane ug/L ND ND 30
SAMPLE DUPLICATE: 1348545
10214762004 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Methane uglL ND ND 30
SAMPLE DUPLICATE: 1348546
10214762017 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Methane ug/L 270 261 3 30
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Associated Lab Samples:

10214762001, 10214762002, 10214762003, 10214762004, 10214762005, 10214762006, 10214762007,

10214762008, 10214762009, 10214762010, 10214762011, 10214762012, 10214762013

METHOD BLANK: 1348339

Associated Lab Samples:

Matrix: Water

10214762001, 10214762002, 10214762003, 10214762004, 10214762005, 10214762006, 10214762007,

10214762008, 10214762009, 10214762010, 10214762011, 10214762012, 10214762013

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Benzene uglL ND 10 12111112 18:37
Ethylbenzene uglL ND 1.0 12111112 18:37
Toluene uglL ND 1.0 12111112 18:37
Xylene (Total) uglL ND 30 12111121837
aaa-Trifluorotoluene (S) % 101 80-125 12/11/1218:37
LABORATORY CONTROL SAMPLE & LCSD: 1348340 1348341

Spike  LCS  LCSD LCS LCSD %Rec Max

Parameter Units Conc.  Result  Resut %Rec %Rec Limts ~RPD ~ RPD  Qualfiers
Benzene, ugll 100 97.3 103 97 103 80-120 5 20
Ethylbenzene uglL 100 926 970 93 o7 80120 5 20
Toluene uglL 100 93.2 981 93 98 80120 5 20
Xylene (Total) uglL 300 278 291 93 97 80-120 5 20
aaa-Trifluorotoluene (S) % 101 100 80125
MATRIX SPIKE SAMPLE: 1349309

10214762001 Spike ms ms % Rec

Parameter Units Result Conc. Result % Rec Limits Qualifiers
Benzene, ugll ND 100 121 121 80-120 M1
Ethylbenzene uglL ND 100 114 14 80-120
Toluene uglL ND 100 116 16 80-120
Xylene (Total) uglL ND 300 341 114 80-120
a,a,a-Trifluorotoluene (S) % 99 80-125
SAMPLE DUPLICATE: 1349310

10214762002 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Benzene uglL ND ND 20
Ethylbenzene uglL ND n 20
Toluene uglL ND ND 20
Xylene (Total) uglL ND ND 20
a,a,a-Trifluorotoluene (S) % 98 ) 6
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

e pacsiats. com
(612)607-1700
QUALITY CONTROL DATA
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
QC Batch GCVM0172 Analysis Method: WI MOD GRO

QC Batch Method: ~ WI MOD GRO Analysis Description: WIGRO GCV Water
Associated Lab Samples: 10214762014, 10214762015, 10214762017, 10214762018, 10214762019, 10214762020

METHOD BLANK: 1348888 Matrix; Water
Associated Lab Samples: 10214762014, 10214762015, 10214762017, 10214762018, 10214762019, 10214762020
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Benzene, ugll ND 1.0 12112112 08:34
Ethylbenzene ugll ND 1.0 12112112 08:34
Toluene uglL ND 1.0 12112112 08:34
Xylene (Total) uglL ND 3.0 12112/1208:34
aaa-Trifluorotoluene (S) % 100 80-125 12/12/1208:34
LABORATORY CONTROL SAMPLE & LCSD: 1348839 1348890
Spike  LCS  LCSD LCS LCSD %Rec Max
Parameter Units Conc.  Result  Resut %Rec %Rec Limits RPD  RPD  Qualifiers
Benzene ugll 100 112 104 112 104 80-120 8 20
Ethylbenzene uglL 100 107 103 107 103 80-120 4 20
Toluene uglL 100 108 103 108 103 80-120 5 20
Xylene (Total) uglL 300 321 309 107 103 80-120 4 20
a,a,a-Trifluorotoluene (S) % 100 100  80-125
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1348891 1348892
Ms MsD
10213941035 Spike  Spike MS MSD MS MSD % Rec Max
Parameter Units  Result  Conc.  Conc.  Resut Resut %Rec %Rec Limits RPD RPD Qual
Benzene uglL 434 1000 1000 1420 1500 98 106 80120 5 20
Ethylbenzene uglL 1200 1000 1000 2140 2270 93 106 80120 6 20
Toluene uglL 300 1000 1000 1290 1360 EY 106 80120 5 20
Xylene (Total) uglL 4350 3000 3000 7070 7500 o1 105 80120 6 20
a,a,a-Trifluorotoluene (S) % % 100 80-125
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

e pacsiats. com
(612)607-1700
QUALITY CONTROL DATA
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
QC Batch OEXT/20476 Analysis Method: Diesel Range Organics

QC Batch Method:  Diesel Range Organics Analysis Description: WIDRO Extended GCS

Associated Lab Samples: 10214762001, 10214762002, 10214762003, 10214762004, 10214762005, 10214762006, 10214762007,
10214762008, 10214762009, 10214762010, 10214762011, 10214762012, 10214762013, 10214762014,
10214762015, 10214762016, 10214762017, 10214762018, 10214762019, 10214762020

METHOD BLANK: 1348358 Matrix: Water

Associated Lab Samples: 10214762001, 10214762002, 10214762003, 10214762004, 10214762005, 10214762006, 10214762007,
10214762008, 10214762009, 10214762010, 10214762011, 10214762012, 10214762013, 10214762014,
10214762015, 10214762016, 10214762017, 10214762018, 10214762019, 10214762020

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
WDRO, Extended C10-C32 mglL ND 010 12/15/12 14:16
n-Triacontane (S) % 80 50-150 12/15/12 14:16
LABORATORY CONTROL SAMPLE & LCSD: 1348359 1348360

Spike  LCS  LCSD LCS LCSD %Rec Max

Parameter Units Conc.  Result  Result %Rec %Rec Limts ~RPD  RPD  Qualiers
WDRO, Extended C10-C32 mglL 2 20 20 100 101 75115 1 20
n-Triacontane (S) % 99 100  50-150
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

e pacsiats. com
(612)607-1700
QUALITY CONTROL DATA
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
QC Batch GCV/10184 Analysis Method: WI MOD GRO

QC Batch Method: ~ WI MOD GRO
Associated Lab Samples: 10214762016

Analysis Description: WIGRO GCV Water

METHOD BLANK: 1350487 Matrix; Water
Associated Lab Samples: 10214762016
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Benzene uglL ND 10 1211312 14:12
Ethylbenzene uglL ND 10 1211312 14:12
Toluene ugll ND 10 1211312 14:12
Xylene (Total) uglL ND 30 1211312 14:12
aaa-Trifluorotoluene (S) % 100 80-125 1213112 14:12
LABORATORY CONTROL SAMPLE & LCSD: 1350488 1350489
Spike  LCS  LCSD LCS LCSD %Rec Max
Parameter Units Conc.  Result  Resut %Rec %Rec Limits RPD  RPD  Qualifiers
Benzene, ugll 100 95.8 971 9% o7 80120 1 20
Ethylbenzene uglL 100 94.6 958 95 9  80-120 1 20
Toluene uglL 100 9.5 952 95 95 80120 8 20
Xylene (Total) uglL 300 285 288 95 96  80-120 9 20
a,a,a-Trifluorotoluene (S) % 100 100  80-125
MATRIX SPIKE SAMPLE: 1351196
10214940001 Spike ms ms % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Benzene ugll 26.0 100 136 110 80-120
Ethylbenzene uglL 14 100 105 104 80-120
Toluene uglL 118 100 118 106 80-120
Xylene (Total) uglL 203 300 332 104 80-120
a,a,a-Trifluorotoluene (S) % 100 80-125
SAMPLE DUPLICATE: 1351197
10214940002 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Benzene uglL ND 46) 20
Ethylbenzene uglL ND ND 20
Toluene uglL ND ND 20
Xylene (Total) uglL ND ND 20
aaa-Trifluorotoluene (S) % 100 98 1
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

e pacsiats. com
(612)607-1700
QUALITY CONTROL DATA
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
QC Batch WETA/14095 Analysis Method: SM 4500-NO3 H

QC Batch Method: ~ SM 4500-NO3 H Analysis Description: SM4500NO3-H, NO2 + NO3 pres.

Associated Lab Samples: 10214762001, 10214762002, 10214762003, 10214762004, 10214762005, 10214762006, 10214762007,
10214762008, 10214762009, 10214762010, 10214762011, 10214762012, 10214762013, 10214762014,
10214762015, 10214762016, 10214762017, 10214762018, 10214762019, 10214762020

METHOD BLANK: 1348515 Matrix: Water

Associated Lab Samples: 10214762001, 10214762002, 10214762003, 10214762004, 10214762005, 10214762006, 10214762007,
10214762008, 10214762009, 10214762010, 10214762011, 10214762012, 10214762013, 10214762014,
10214762015, 10214762016, 10214762017, 10214762018, 10214762019, 10214762020

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

Nitrogen, NO2 plus NO3 mglL ND 010 12112112 12:04
LABORATORY CONTROL SAMPLE: 1348516

Spike Lcs Lcs % Rec

Parameter Units Conc. Result % Rec Limits Qualifiers

Nitrogen, NO2 plus NO3 mg/L 25 26 102 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1348517 1348518

MS MSD

10214762001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Nitrogen, NO2 plus NO3 mg/L 12 25 25 33 33 86 85 8 30
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1348519 1348520

ms MSD

10214762011  Spike Spike Ms MSD Ms MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Nitrogen, NO2 plus NO3 mg/L ND 25 25 16 16 62 63  80-120 6 30 M1
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA
Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762
QC Batch WETA/14121 Analysis Method: ASTM D516-02

QC Batch Method:
Associated Lab Samples:

ASTM D516-02

Analysis Description: ASTM D516-9002 Sulfate Water

10214762001, 10214762002, 10214762003, 10214762004, 10214762005, 10214762006, 10214762007,

10214762008, 10214762009, 10214762010, 10214762011, 10214762012, 10214762013, 10214762014,
10214762015, 10214762016, 10214762017, 10214762018, 10214762019, 10214762020

METHOD BLANK: 1351077

Associated Lab Samples:

Matrix: Water

e paceiata o

Project:

Pace Project No.: 10214762

QUALIFIERS

60254681 Enbridge S. Cass Lake

Pace Analytical Services, Inc.

1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of

the sample aliquot, or moisture content

ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

10214762001, 10214762002, 10214762003, 10214762004, 10214762005, 10214762006, 10214762007,

10214762008, 10214762009, 10214762010, 10214762011, 10214762012, 10214762013, 10214762014,
10214762015, 10214762016, 10214762017, 10214762018, 10214762019, 10214762020

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfate mglL ND 25 121411212119
LABORATORY CONTROL SAMPLE: 1351078
Spike Lcs Lcs % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mglL 75 72 % 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1351079 1351080
MS MSD
10214762001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfate mg/L ND 20 20 228 229 114 114 80-120 2 30
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: ~ 1351081 1351082
ms MSD
10214762011  Spike Spike Ms MSD Ms MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfate mglL
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.
SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.
WORKORDER QUALIFIERS

WO: 10214762

U] Samples in this workorder were received in the laboratory without an associated trip blank.

ANALYTE QUALIFIERS

E Analyte concentration exceeded the calibration range. The reported result is estimated.
Hs Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter).
M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

Date: 12/17/2012 03:32 PM
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This report shall not be reproduced, except in full,
without the written consent of Pace Analyical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: 60254681 Enbridge S. Cass Lake
Pace ProjectNo.. 10214762
Analytical

Lab ID Sample ID QC Batch Method QCBatch  Analytical Method Batch
10214762001 MW-1 RSK 175 AIR/16362
10214762002 Mw-4 RSK 175 AIR/16362
10214762003 MW-6 RSK 175 AIR/16362
10214762004 MW7 RSK 175 AIR/16362
10214762005 Mw-8 RSK 175 AIR/16362
10214762006 MwW-9 RSK 175 AIR/16362
10214762007 MW-10 RSK 175 AIR/16362
10214762008 MW-15 RSK 175 AIR/16362
10214762009 MW-16A RSK 175 AIR/16362
10214762010 MW-168 RSK 175 AIR/16362
10214762011 MwW-17 RSK 175 AIR/16362
10214762012 MwW-18 RSK 175 AIR/16362
10214762013 MW-19 RSK 175 AIR/16362
10214762014 USGS-1A RSK 175 AIR/16362
10214762015 USGS-2A RSK 175 AIR/16362
10214762016 USGS-3A RSK 175 AIR/16362
10214762017 USGS-4A RSK 175 AIR/16362
10214762018 SLow RSK 175 AIR/16362
10214762019 Field Blank RSK 175 AIR/16362
10214762020 Dup RSK 175 AIR/16362
10214762001 MW-1 Diesel Range Organics OEXT/20476 Diesel Range Organics GCSV/10608
10214762002 MW-4 Diesel Range Organics OEXT/20476 Diesel Range Organics ~ GCSV/10608
10214762003 MW-6 Diesel Range Organics OEXT/20476 Diesel Range Organics ~ GCSV/10608
10214762004 MW7 Diesel Range Organics OEXT/20476 Diesel Range Organics ~ GCSV/10608
10214762005 Mw-8 Diesel Range Organics OEXT/20476 Diesel Range Organics GCSV/10608
10214762006 Mw-9 Diesel Range Organics OEXT/20476 Diesel Range Organics GCSV/10608
10214762007 MW-10 Diesel Range Organics OEXT/20476 Diesel Range Organics GCSV/10608
10214762008 MW-15 Diesel Range Organics OEXT/20476 Diesel Range Organics ~ GCSV/10608
10214762009 MW-16A Diesel Range Organics OEXT/20476 Diesel Range Organics  GCSV/10608
10214762010 MW-168 Diesel Range Organics OEXT/20476 Diesel Range Organics ~ GCSV/10608
10214762011 MwW-17 Diesel Range Organics OEXT/20476 Diesel Range Organics GCSV/10608
10214762012 Mw-18 Diesel Range Organics OEXT/20476 Diesel Range Organics GCSV/10608
10214762013 MW-19 Diesel Range Organics OEXT/20476 Diesel Range Organics GCSV/10608
10214762014 USGS-1A Diesel Range Organics OEXT/20476 Diesel Range Organics  GCSV/10608
10214762015 USGS-2A Diesel Range Organics OEXT/20476 Diesel Range Organics ~ GCSV/10608
10214762016 USGS-3A Diesel Range Organics OEXT/20476 Diesel Range Organics ~ GCSV/10608
10214762017 USGS-4A Diesel Range Organics OEXT/20476 Diesel Range Organics GCSV/10608
10214762018 SsLow Diesel Range Organics OEXT/20476 Diesel Range Organics GCSV/10608
10214762019 Field Blank Diesel Range Organics OEXT/20476 Diesel Range Organics GCSV/10608
10214762020 Dup Diesel Range Organics OEXT/20476 Diesel Range Organics ~ GCSV/10608
10214762001 MwW-1 WI MOD GRO GCV/10168
10214762002 Mw-4 'WI MOD GRO GCV/10168
10214762003 MW-6 WI MOD GRO GCV/10168
10214762004 MW7 WI MOD GRO GCV/10168
10214762005 MW-8 WI MOD GRO GCV/10168
10214762006 Mw-9 WI MOD GRO GCV/10168
10214762007 MW-10 WI MOD GRO GCV/10168
10214762008 MW-15 WI MOD GRO GCV/0168
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 60254681 Enbridge S. Cass Lake
Pace Project No.: 10214762

Analytical
LabID Sample ID QC Batch Method QC Batch  Analytical Method Batch
10214762009 MW-16A WI MOD GRO GCV/10168
10214762010 MW-168 WI MOD GRO GCV/10168
10214762011 MW-17 WI MOD GRO GCV/10168
10214762012 MW-18 WI MOD GRO GCV/10168
10214762013 MW-19 WI MOD GRO GCV/10168
10214762014 USGS-1A WI MOD GRO GCVA0172
10214762015 USGS-2A WI MOD GRO GCVA0172
10214762016 USGS-3A WI MOD GRO GCV/10184
10214762017 USGS-4A WI MOD GRO GCV/10172
10214762018 sLowW WI MOD GRO GCVA0172
10214762019 Field Blank WI MOD GRO GCVA0172
10214762020 Dup WI MOD GRO GCVA0172
10214762001 MW-1 SM 4500-NO3 H WETA/14095
10214762002 MW-4 SM 4500-NO3 H WETA/14095
10214762003 MW-6 SM 4500-NO3 H WETA/14095
10214762004 MW-7 SM 4500-NO3 H WETA/14095
10214762005 mMw-8 SM 4500-NO3 H WETA/14095
10214762006 MW-9 SM 4500-NO3 H WETA/14095
10214762007 MW-10 SM 4500-NO3 H WETA/14095
10214762008 MW-15 SM 4500-NO3 H WETA/14095
10214762009 MW-16A SM 4500-NO3 H WETA/14095
10214762010 MW-16B SM 4500-NO3 H WETA/14095
10214762011 MW-17 SM 4500-NO3 H WETA/14095
10214762012 MW-18 SM 4500-NO3 H WETA/14095
10214762013 MW-19 SM 4500-NO3 H WETA/14095
10214762014 USGS-1A SM 4500-NO3 H WETA/14095
10214762015 USGS-2A SM 4500-NO3 H WETA/14095
10214762016 USGS-3A SM 4500-NO3 H WETA/14095
10214762017 USGS-4A SM 4500-NO3 H WETA/14095
10214762018 sLbw SM 4500-NO3 H WETA/14095
10214762019 Field Blank SM 4500-NO3 H WETA/14095
10214762020 Dup SM 4500-NO3 H WETA/14095
10214762001 MW-1 ASTM D516-02 WETA/14121
10214762002 MW-4 ASTM D516-02 WETA14121
10214762003 MW-6 ASTM D516-02 WETA/14121
10214762004 MW-7 ASTM D516-02 WETA/14121
10214762005 mMw-8 ASTM D516-02 WETA/14121
10214762006 MW-9 ASTM D516-02 WETA/14121
10214762007 MW-10 ASTM D516-02 WETA/14121
10214762008 MW-15 ASTM D516-02 WETA14121
10214762009 MW-16A ASTM D516-02 WETA14121
10214762010 MW-16B ASTM D516-02 WETA/14121
10214762011 MW-17 ASTM D516-02 WETA/14121
10214762012 MW-18 ASTM D516-02 WETA/14121
10214762013 MW-19 ASTM D516-02 WETA/14121
10214762014 USGS-1A ASTM D516-02 WETA/14121
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'] Pace Analytical Services, Inc.

Minneapolis, MN 55414

e pacelata com.
(612)607-1700
QUALITY CONTROL DATA CROSS REFERENCE TABLE Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0026.D Page 1
Project: 60254681 Enbridge S. Cass Lake Report Date: 15-Dec-2012 15:03
Pace Project No.: 10214762
Analytical
Lab ID Sample ID QC Batch Method Qc Batch Analytical Method Batch
10214762015 USGS-2A ASTM D516-02 WETA/14121
10214762016 USGS-3A ASTM D516-02 WETA/14121
10214762017 USGS-4A ASTM D516-02 WETA/14121 i s
10214762018 sLow ASTM D516-02 WETA/14121 Pace Analytical Services
10214762019 Field Blank ASTM D516-02 WETA/14121
10214762020 Dup ASTM D516-02 WETA/14121
NWTPH-Dx
Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0026.D
Lab Smp Id: 10214762001
Inj Date : 15-DEC-2012 14:31
Operator : JRH Inst ID: 10gcs5.1i
Smp Info : 10214762001
Misc Info : 10608
Comment H
Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m
Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297r0018.D
Als bottle: 4
Dil Factor: 1.00000
Integrator: Falcon Compound Sublist: all.sub
Target Version: 4.14
Processing Host: 10VOA3
Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable
Name Value Description
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DF 1.000 Dilution Factor
uf 1.000 ng unit correction factor
vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Data File: \\192.168.10.12\chem\10gcs5.1\121512extdro.b/350F0026.D
Report Date: 12/15/2012
sample ID: 10214762001
Client ID: Instrument: 10gcs5.i
FFE8%0 6 Dees. P31
CONCENTRATIONS sanmple ffinformation: 10214762001
[ ‘plirge yHlume: Operator: JRH
Gg1lumn [[dhase: DB-5MS Column diameter: 0.25
Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
s
s
s 1 woRo cl0-c28 1.380-2.620 249715 40.7893  0.0408(a)
0.9
5 2 WDRO, Extended C10-C32 1.340-3.200 337961 52.47L8  0.0525(aM)
0.8
s 3 TEH (C10-C36), 8015 1.340-4.300 393285 0.0608 (ak)
P 0.
$ 7 n-Triacontane (S) 2.687 2.692 -0.005 184616 0.0368 (al0) 3
" o
0.5
0.6 H
QC Flag Legend i 5
0.5 o 8§
4 i Pt sk
a - Target compound detected but, quantitated amount . o
Below Limit Of Quantitation (BLOQ) . o J\ o 5 i e
2 LA 0 0 iz 6 T
M - Compound response manually integrated. > 4o ' B O T o0 o0
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DF 1.000 Dilution Factor

Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0027.D Page 1 Uf 1.000 ng unit correction factor
Report Date: 15-Dec-2012 15:03 vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable

Pace Analytical Services

NWTPH-Dx
Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0027.D CONCENTRATIONS
Lab Smp Id: 10214762002 ON-COLUMN  FINAL
Inj Date : 15-DEC-2012 14:38 Compounds RT  EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
Operator : JRH Inst ID: 10gcs5.1i
Smp Info : 10214762002 S 1 WDRO C10-C28 1.340-2.620 306371 49.2722 0.0493 (a)
Misc Info : 10608 S 2 WDRO, Extended C10-C32 1.340-3.200 421039 65.0584 0.0650 ()
Comment H S 3 TEH (Cl0-C36), 8015 1.340-4.300 499252 77.5013 0.0775 (aM)
Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m $ 7 n-Triacontane (s) 2.687  2.692 -0.005 216683 43.1904 0.0432(at)
Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
Als bottle: 5 QC Flag Legend
Dil Factor: 1.00000
Integrator: Falcon Compound Sublist: all.sub a - Target compound detected but, quantitated amount
Target Version: 4.14 Below Limit Of Quantitation (BLOQ)
Processing Host: 10VOA3 M - Compound response manually integrated.
Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable
Name Value Description
46 of 106 47 of 106
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0028.D Page 1
Report Date: 15-Dec-2012 15:03
Data File: \\192.168.10.12\chem\10gcs5.1\121512extdro.b/350F0027.D Pace Analytical Services

Report Date: 12/15/2012

Sample ID: 10214762002

NWTPH-Dx
Client ID: Instrument: 10gcs5.i
78550 6 Teve. FI31A. O
sanple ljpformation: 10214762002 Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0028.D
Flrge fdfune: Operator: JRH Lab Smp Id: 10214762003
Cailumn e: DB-5MS Column diameter: 0.25
Inj Date : 15-DEC-2012 14:45
e Operator : JRH Inst ID: 10gcs5.i
e Smp Info : 10214762003
" Misc Info : 10608
o8
Comment H
%ol Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m

o Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
“ﬁ Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
s H s Als bottle: 6
- \ . & - Dil Factor: 1.00000
- \ . I Integrator: Falcon Compound Sublist: all.sub
o R ie Target Version: 4.14

uﬂw AL pan e F o v | w1

B R e T e R Processing Host: 10VOA3

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description
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DF 1.000 Dilution Factor

uf 1.000 ng unit correction factor
vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0028.D
Report Date: 12/15/2012
sample ID: 10214762003
Client ID: _plnstrument: 10gcsS.i
CONCENTRATIONS sample (ffformation: 10214762003
e Phrge Vdjume: Operator: JRH
Cplumn|pHase: DB-5MS Column diameter: 0.25
Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L
e
s 1 woRo cl0-c28 1.380-2.620 488406 76.5276  0.0765(a) v
5 2 WDRO, Extended CL0-C32 1.340-3.200 626726 96.2208  0.0962(aM) s
s 3 TER (C10-C36), 8015 1.340-4.300 720211 112.420 0.112 at) o8
™ 06
0.8
QC Flag Legend - \ i s
0.3 o 8§
a - Target compound detected but, quantitated amount o \ 5 3 m g
Below Limit Of Quantitation (BLOQ). 3 o § : g
= Whot o g gy o e e gy
M - Compound response manually integrated. 8 o4 0o ol 1o i R R R 1o wz aa 46 4w 50
50 of 106
DF 1.000 Dilution Factor
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0029.D Page 1 Uf 1.000 ng unit correction factor
Report Date: 15-Dec-2012 15:03 vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Pace Analytical Services
NWTPH-Dx
Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0029.D CONCENTRATIONS
Lab Smp Id: 10214762004 ON-COLUMN  FINAL
Inj Date : 15-DEC-2012 14:52 Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
Operator : JRH Inst ID: 10gcs5.1i
Smp Info : 10214762004 S 1 WDRO C10-C28 1.340-2.620 299021 48.1717 0.0482 (a)
Misc Info : 10608 S 2 WDRO, Extended C0-C32 1.340-3.200 409617 63.3280 0.0633 (aM)
Comment H S 3 TEH (Cl0-C36), 8015 1.340-4.300 484727 75.2059 0.0752(aM)
Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m $ 7 n-Triacontane (S) 2.686  2.692 -0.006 209478 41.7434 0.0417(at)
Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
Als bottle: 7 QC Flag Legend
Dil Factor: 1.00000
Integrator: Falcon Compound Sublist: all.sub a - Target compound detected but, quantitated amount
Target Version: 4.14 Below Limit Of Quantitation (BLOQ)
Processing Host: 10VOA3 M - Compound response manually integrated.

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description
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Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0030.D Page 1

Report Date: 15-Dec-2012 15:36

Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0029.D Pace Analytical Services
Report Date: 12/15/2012

Sample ID: 10214762004

NWTPH-Dx
Client ID: Instrument: 10gcs5.i
FFE8%0 6 Dees. FI31A.0H
‘ngpler formation: 10214762004 Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0030.D
Furge yidfume: Operator: JRH Lab Smp Id: 10214762005
Column|jphase: DB-5MS Column diameter: 0.25
s Inj Date : 15-DEC-2012 15:00
B Operator : JRH Inst ID: 10gcs5.i
e Smp Info : 10214762005
o Misc Info : 10608
oo Comment  :
EW' Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m
o Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
e Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
- § s Als bottle: 8
o i - Dil Factor: 1.00000
o \ 3 g Integrator: Falcon Compound Sublist: all.sub
0.1 i g s
5 noe Target Version: 4.14
M\ LIL L E NTRTVIR A RN T WA - ITENTAAET 1
o 0 ta oo @le 26 slo sz G4 3k se 4o 4@ a4 ab s s Processing Host: 10VOA3
Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable
Name Value Description
55 of 106
DF 1.000 Dilution Factor
uf 1.000 ng unit correction factor
vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0030.D
Report Date: 12/15/2012
sample ID: 10214762005
Client ID: Instrument: 10gcs5.i
FFE8%0 6 Dees. P31
CONCENTRATIONS sample Ijformation: 10214762005
Cheae fplune: opezator: dRR
‘B1umn | ghase: DB-5MS Column diameter: 0.25
Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
12
L
s 1 woRo cl0-c28 1.380-2.620 558321 9957 0.0870(a) o
5 2 WDRO, Extended CLO-C32 1.340-3.200 720580 110.442 0.110(at) e
s 3 TER (C10-C36), 8015 1.340-4.300 838300 131.082 0.131 (a) 0.6°
0.6
0.5
QC Flag Legend 0.5 E _ 8
0.5 ] :" d
a - Target compound detected but, quantitated amount o P t 3
@ i 52
Below Limit Of Quantitation (BLOQ) . a o s 0 i
2 e o & oG e o e
M - Compound response manually integrated. E 3 0 iz il s oz 2la el ws o Waoam a0 a2 ala anoas 5o
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DF 1.000 Dilution Factor

Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0037.D Page 1 Uf 1.000 ng unit correction factor
Report Date: 15-Dec-2012 16:20 vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable

Pace Analytical Services

NWTPH-Dx
Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0037.D CONCENTRATIONS
Lab Smp Id: 10214762006 ON-COLUMN  FINAL
Inj Date : 15-DEC-2012 15:51 Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
Operator : JRH Inst ID: 10gcs5.1i
Smp Info : 10214762006 S 1 WDRO C10-C28 1.340-2.620 3594973 541.662 0.542(2)
Misc Info : 10608 S 2 WDRO, Extended C10-C32 1.340-3.200 4015046 609.564 0.610(aM)
Comment H S 3 TEH (Cl0-C36), 8015 1.340-4.300 4240726 668.778 0.669 (aM)
Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m $ 7 n-Triacontane (s) 2.686  2.692 -0.006 190953 38.0231 0.0380 (at)
Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
Als bottle: 15 QC Flag Legend
Dil Factor: 1.00000
Integrator: Falcon Compound Sublist: all.sub a - Target compound detected but, quantitated amount
Target Version: 4.14 Below Limit Of Quantitation (BLOQ) .
Processing Host: 10VOA3 M - Compound response manually integrated.
Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable
Name Value Description
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Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0049.D Page 1
Report Date: 16-Dec-2012 11:10
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0037.D Pace Analytical Services

Report Date: 12/15/2012

Sample ID: 10214762006

NWTPH-Dx
Client ID: Instrument: 10ges5.i
75990 G Dats. FIDIA.CH
issmple [Ifformation: 10214762006 Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0049.D
£Hrge g“me’ Operator: JRH Lab Smp Id: 10214762007
Column |pilase: DB-5Ms Column diameter: 0.25
12 Inj Date : 15-DEC-2012 17:18
s Operator : JRH Inst ID: 10gcs5.i
1.0 Smp Info : 10214762007,2
0.0 Misc Info : 10608
o Comment H
%“" Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m
o Meth Date : 16-Dec-2012 11:08 jheinecke Quant Type: ESTD
o Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
o g 5 Als bottle: 26
e 5 8 i Dil Factor: 2.00000
\ . - Integrator: Falcon Compound Sublist: all.sub
o o ic Target Version: 4.14
won ] W o B 0 Fy o g g |
o 0z ol ae o 1o 12 a4 te 1 GpwaiZle ws b s s e sis 4 A 44 s 4 o Processing Host: 10VOA3

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description
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DF 2.000 Dilution Factor

uf 1.000 ng unit correction factor
vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0049.D
Report Date: 12/16/2012
sample ID: 10214762007
Client ID: Instrument: 10gcs5.i
FFE8%0 6 Decs. FI31A.0H
CONCENTRATIONS sample [Ynformation: 10214762007,2
[ ‘plirge ume : Operator: JRH
Galumn e: DB-5MS Column diameter: 0.25
Compounds RT EXP RT DLT RT RESPONSE  (ug/mlL)  ( mg/L
il
s
s 1 woRo cl0-c28 1.380-2.620 21839910 3273.4
5 2 WDRO, Extended CL0-C32 1.340-3.200 22780794 3452.64 6.90 ) o
s 3 TER (C10-C36), 8015 1.340-4.300 23299233 3680.65 7.36(4) e
"o
0.8
0. s
QC Flag Legend o 5
; 02’ \ : 3 s
a - Target compound detected but, quantitated amount \ ] & -
2 : ¢ i I
Below Limit Of Quantitation (BLOQ) . S o 5o i3
2 LNTTTIN P IS B |
M - Compound response manually integrated. > 0 0p o8 10 12 T L e 8 e
62 of 106
DF 1.000 Dilution Factor
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0038.D Page 1 Uf 1.000 ng unit correction factor
Report Date: 15-Dec-2012 16:20 vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Pace Analytical Services
NWTPH-Dx
Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0038.D CONCENTRATIONS
Lab Smp Id: 10214762008 ON-COLUMN  FINAL
Inj Date : 15-DEC-2012 15:58 Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
Operator : JRH Inst ID: 10gcs5.1i
Smp Info : 10214762008 S 1 WDRO C10-C28 1.340-2.620 302092 48.6315 0.0486 (a)
Misc Info : 10608 s 2 WDRO, Extended Cl0-C32 1.340-3.200 420670 65.0025 0.0650 ()
Comment H S 3 TER (C10-C36), 8015 1.340-4.300 499859 77.5972 0.0776 (at)
Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m $ 7 n-Triacontane (S) 2.680  2.692 -0.012 184526 36.7323 0.0367 (alt)
Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
Als bottle: 16 QC Flag Legend
Dil Factor: 1.00000
Integrator: Falcon Compound Sublist: all.sub a - Target compound detected but, quantitated amount
Target Version: 4.14 Below Limit Of Quantitation (BLOQ)
Processing Host: 10VOA3 M - Compound response manually integrated.

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description

64 of 106 65 of 106



901 J0 99

Data File:
Report Date:

sample ID: 1

\\192.168.10.12\chem\10gcs5.1\121512extdro.b/350F0038.D

12/15/2012

0214762008

Data File:

Report Date:

15-Dec-2012 16:20

Pace Analytical Services

NWTPH-Dx

\\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0039.D Page 1

Client ID: nstrument: 10gcs5.i
FFE8%0 6 Dees. FI31A.0H
sample [fhformation: 10214762008 Data file \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0039.D
Flirge Yiafune: Operator: JRH Lab Smp Id: 10214762009
Column|hase: DB-5MS Column diameter: 0.25
) Inj Date : 15-DEC-2012 16:05
e Operator JRH Inst ID: 10gcs5.i
e Smp Info : 10214762009
e Misc Info : 10608
0.
Comment H
Eol Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m
o Meth Date 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
) Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
o § s Als bottle: 17
o i R Dil Factor: 1.00000
\ i s Integrator: Falcon Compound Sublist: all.sub
o 5 i Target Version: 4.14
wne ] oo gy oo E R w1 s, \
¥ ol o e @e de mo sl e dn 4 <o Processing Host: 10VOA3
Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable
Name Value Description
67 of 106
DF 1.000 Dilution Factor
uf 1.000 ng unit correction factor
vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0039.D
Report Date: 12/15/2012
sample ID: 10214762009
Client ID: nstrument: 10gcs5.i
FFE8%0 6 Dees. P31
CONCENTRATIONS sanple fiiformation: 10214762009
T — Pyrge f ume : Operator: JRH
Column [pjfase: DB-5MS Column diameter: 0.25
Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L) s
L
s 1 woRo cl0-c28 1.380-2.620 5989577 900.197 0.900(a) 1o
5 2 WDRO, Extended CLO-C32 1.340-3.200 6569460 996.567 0.996 (at0) 0.8
s 3 TER (C10-C36), 8015 1.340-4.300 6847460  1080.73 1.08 ) o
o
0.5
QC Flag Legend o E
0.5 8
) ER .
a - Target compound detected but, gquantitated amount \ P t s
2 - O [
Below Limit Of Quantitation(BLOQ) . o o oy HE
2 mU“WWWWWWWW@WﬁW”WE‘W“W TR —
M - Compound response manually integrated. E ol e olm o 1z 1 1l o 2 24 owe 26 sl se w4 sl am 4 a2 a4 s o 5o
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DF 1.000 Dilution Factor

Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0031.D Page 1 uf 1.000 ng unit correction factor
Report Date: 15-Dec-2012 15:36 vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable

Pace Analytical Services

NWTPH-Dx
Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0031.D CONCENTRATIONS
Lab Smp Id: 10214762010 ON-COLUMN  FINAL
Inj Date : 15-DEC-2012 15:07 Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
Operator : JRH Inst ID: 10gcs5.1i
Smp Info : 10214762010 S 1 WDRO C10-C28 1.340-2.620 1371521 208.753 0.209(2)
Misc Info : 10608 S 2 WDRO, Extended C10-C32 1.340-3.200 1608254 244.926 0.245 (aM)
Comment H S 3 TEH (Cl0-C36), 8015 1.340-4.300 1752109 275.494 0.275 (aM)
Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m $ 7 n-Triacontane (s) 2.686  2.692 -0.006 214504 42.7528 0.0428 (at)
Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
Als bottle: 9 QC Flag Legend
Dil Factor: 1.00000
Integrator: Falcon Compound Sublist: all.sub a - Target compound detected but, quantitated amount
Target Version: 4.14 Below Limit Of Quantitation (BLOQ)
Processing Host: 10VOA3 M - Compound response manually integrated.
Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable
Name Value Description
70 of 106 71 of 106
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0036.D Page 1
Report Date: 15-Dec-2012 16:19
Data File: \\192.168.10.12\chem\10gcs5.1\121512extdro.b/350F0031.D Pace Analytical Services

Report Date: 12/15/2012

Sample ID: 10214762010

NWTPH-Dx
Client ID: Instrument: 10gcs5.i
78550 6 Teve. FI31A. O

ggmmer formation: 10214762010 Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0036.D
urge %um& Operator: JRH Lab Smp Id: 10214762011

Column|plase: DB-sMs Column diameter: 0.25
e Inj Date : 15-DEC-2012 15:43
B Operator : JRH Inst ID: 10gcs5.i
o Smp Info : 10214762011
o5 Misc Info : 10608
oo Comment  :

§ o7 Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m

e Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
o Cal Date : 23-0CT-2012 11:08 cal File: 297F0018.D
o § s Als bottle: 14
e - 4 - Dil Factor: 1.00000
- \ ;B I Integrator: Falcon Compound Sublist: all.sub
o J : S i Target Version: 4.14

o || G Bt L P

do wg ot e on do s de e e fe dp e e di 36 e 90 s sn ao ax Wi de an s Processing Host: 10VOA3

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description
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DF 1.000 Dilution Factor

uf 1.000 ng unit correction factor
vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0036.D
Report Date: 12/15/2012
sample ID: 10214762011
Client ID: Instrument: 10gcs5.i
FFE8%0 6 Decs. FI31A.0H
CONCENTRATIONS sample ffipformation: 10214762011
R — ‘lirge ume : Operator: JRH
Column [[plhase: DB-5MS Column diameter: 0.25
Compounds RT EXP RT DLT RT RESPONSE  (ug/mlL)  ( mg/L
L1
Lo
s 1 woRo cl0-c28 1.380-2.620 820389 126.234 126(a
5 2 WDRO, Extended CL0-C32 1.340-3.200 1035413 156.138 (at) o
s 3 TEH (Cl0-C36), 8015 1.340-4.300 1168210 183.219 0.183 (at) "
¢ 7 n-Triscontans (5) s 2.2 0008 15072 379867 0.0380a)
s
0.5
0.4 B
QC Flag Legend g oz
0.5 o 44
, i Py e
a - Target compound detected but, quantitated amount \ - 4 s
3 : LA !
Below Limit Of Quantitation (BLOQ) . g o Ul 50 i
2 AT T ANy T A NAT SRR ERICT Y] I L 1
M - Compound response manually integrated. > o e e R I de 0 2 e s 80
74 of 106
DF 1.000 Dilution Factor
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0032.D Page 1 Uf 1.000 ng unit correction factor
Report Date: 15-Dec-2012 15:37 vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Pace Analytical Services
NWTPH-Dx
Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0032.D CONCENTRATIONS
Lab Smp Id: 10214762012 ON-COLUMN  FINAL
Inj Date : 15-DEC-2012 15:14 Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
Operator : JRH Inst ID: 10gcs5.1i
Smp Info : 10214762012 S 1 WDRO C10-C28 1.340-2.620 304495 48.9913 0.0490 (a)
Misc Info : 10608 s 2 WDRO, Extended Cl0-C32 1.340-3.200 418769 64.7145 0.0647 ()
Comment H S 3 TER (C10-C36), 8015 1.340-4.300 498087 77.3172 0.0773 (at)
Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m $ 7 n-Triacontane (S) 2.685  2.692 -0.007 177215 35.2641 0.0353 (at)
Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
Als bottle: 10 QC Flag Legend
Dil Factor: 1.00000
Integrator: Falcon Compound Sublist: all.sub a - Target compound detected but, quantitated amount
Target Version: 4.14 Below Limit Of Quantitation (BLOQ)
Processing Host: 10VOA3 M - Compound response manually integrated.

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description
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Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0033.D Page 1

Report Date: 15-Dec-2012 15:37

Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0032.D Pace Analytical Services

Report Date: 12/15/2012

901 J0 8L

sample ID: 10214762012
NWTPH-Dx
Client ID: nstrument: 10gcs5.i
75090 G Dats. FIDIA.CH
isample frdformation: 10214762012 Data file \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0033.D
Barge Vidune: Operator: JRH Lab Smp Id: 10214762013
Column|jpflase: DB-5MS Column diameter: 0.25
12, Inj Date : 15-DEC-2012 15:21
11 Operator JRH Inst ID: 10gcs5.1i
1o Smp Info : 10214762013
o Misc Info 10608
o8 Comment H
EV”' Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m
oo Meth Date 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
" Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
o E oz Als bottle: 11
o § - Dil Factor: 1.00000
o 3 ts Integrator: Falcon Compound Sublist: all.sub
o 5 i3 Target Version: 4.14
! il LU L RN TRTRRAN 8 N0 TN 1117 TR T I
alo o7 ol o fiEan s ey ot Us Sl s W s s 4 a4 as B Processing Host: 10VOA3

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description
79 of 106
DF 1.000 Dilution Factor
uf 1.000 ng unit correction factor
vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Data File: \\192.168.10.12\chem\10gcs5.1\121512extdro.b/350F0033.D
Report Date: 12/15/2012
sample ID: 10214762013
Client ID nstrument: 10gcs5.i
75890 GC Deta, FIDIA.CH
CONCENTRATIONS sample fljcormation: 10214762013
[ ‘Plirge ydiume: Operator: JRH
Column |pfiase: DB-5MS Column diameter: 0.25
Compounds. RT EXP RT DLT RT RESPONSE  (ug/m)  ( mg/L)
L1
Lo
s 1 WDRO C10-c28 1.380-2.620 1916911 290.412 0.290(a)
0.9
5 2 WDRO, Extended C10-C32 1.340-3.200 2213691 336.652 0.337(a)
0.6
s 3 TEH (C10-C36), 8015 1.340-4.300 2381620 374.978 0
7o
$ 7 n-Triacontane (5) 2.685 2.652 -0.005 189199  37.6708  0.0377(al) e
0.5
0.4 :
QC Flag Legend 5 B
0.5 o g ¢
a - Target compound detected but, quantitated amount \ - 4 ta
@ L I
Below Limit Of Quantitation(BLOQ) . o LA = 5 noe
2 AT R E RN TARNS RUNTIRENE 0 =XTR W TR VT i
M - Compound response manually integrated. > o o o R T T L - 38 ¢ te s ne
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DF 1.000 Dilution Factor

Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0045.D Page 1 uf 1.000 ng unit correction factor
Report Date: 15-Dec-2012 16:58 vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable

Pace Analytical Services

NWTPH-Dx
Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0045.D CONCENTRATIONS
Lab Smp Id: 10214762014 ON-COLUMN  FINAL
Inj Date : 15-DEC-2012 16:49 Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
Operator : JRH Inst ID: 10gcs5.1i
Smp Info : 10214762014 S 1 WDRO C10-C28 1.340-2.620 5264871 791.689 0.792(2)
Misc Info : 10608 S 2 WDRO, Extended C10-C32 1.340-3.200 5887092 893.185 0.893 (aM)
Comment H S 3 TEH (Cl0-C36), 8015 1.340-4.300 6306093 995.175 0.995 (aM)
Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m $ 7 n-Triacontane (s) 2.688  2.692 -0.004 187794 37.3886 0.0374(at)
Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
Als bottle: 23 QC Flag Legend
Dil Factor: 1.00000
Integrator: Falcon Compound Sublist: all.sub a - Target compound detected but, quantitated amount
Target Version: 4.14 Below Limit Of Quantitation (BLOQ) .
Processing Host: 10VOA3 M - Compound response manually integrated.
Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable
Name Value Description
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Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0043.D Page 1
Report Date: 15-Dec-2012 16:57
Data File: \\192.168.10.12\chem\10gcs5.1\121512extdro.b/350F0045.D Pace Analytical Services

Report Date: 12/15/2012

Sample ID: 10214762014

NWTPH-Dx
Client ID: Instrument: 10ges5.i
75990 G Dats. FIDIA.CH
Sample [frfformation: 10214762014 Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0043.D
wirge Ydhune: Operator: JRH Lab Smp Id: 10214762015
Calumn e: DB-5MS Column diameter: 0.25
- Inj Date : 15-DEC-2012 16:34
e Operator : JRH Inst ID: 10gcs5.i
e Smp Info : 10214762015
o Misc Info : 10608
" Comment  :
§ 7 Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m
o Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
o Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
e & s Als bottle: 21
- \ P i Dil Factor: 1.00000
e \ S o3 v Integrator: Falcon Compound Sublist: all.sub
o “l B o 42 Target Version: 4.14
T R TR S yE e Fr o m WL
00 03 bla als ol 6tz de i e w0 i 2aa Wd W5 a2 f4 e s de a4 am as s Processing Host: 10VOA3

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description
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DF 1.000 Dilution Factor

uf 1.000 ng unit correction factor
vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0043.D
Report Date: 12/15/2012
sample ID: 10214762015
Client ID: Instrument: 10gcs5.i
FFE8%0 6 Decs. FI31A.0H
CONCENTRATIONS Sanple Information: 10214762015
e Furge Volfme: Operator: JRH
Column phgse: DB-SMS Column diameter: 0.25
Conpounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L) e
|
S
s 1 woRo cl0-c28 1.380-2.620 30490312 4568.60 o
5 2 WDRO, Extended CL0-C32 1.340-3.200 31381764 4755.72 4.76 () L
s 3 TEH (Cl0-C36), 8015 1.340-4.300 31884978 5037.43 5.04(aM) e
5 0.0
$ 7 n-Triacontane (5) 2.687 2.652 -0.005 277286  55.3613  0.0554(al) 3
S oo
0.7
0.6
0.5 H
QC Flag Legend § _ 3
0.4 o g4
a - Target compound detected but, gquantitated amount 02! 5 i ¢
® s [
Below Limit Of Quantitation (BLOQ) . s o Jl R L
2 w0 MBS L3 F L I
A - Target compound detected but, quantitated amount > 0.0 02 9 - R T A “n ne
exceeded maximum amount.
M - Compound response manually integrated.
86 of 106
DF 1.000 Dilution Factor
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0040.D Page 1 Uf 1.000 ng unit correction factor
Report Date: 15-Dec-2012 16:20 vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
Pace Analytical Services
NWTPH-Dx
Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0040.D CONCENTRATIONS
Lab Smp Id: 10214762016 ON-COLUMN  FINAL
Inj Date : 15-DEC-2012 16:12 Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
Operator : JRH Inst ID: 10gcs5.1i
Smp Info : 10214762016 S 1 wDRO C10-c28 1.340-2.620 13382817 2007.16 2.01
Misc Info : 10608 S 2 WDRO, Extended C0-C32 1.340-3.200 14123638 2141.05 2,140
Comment H S 3 TER (C10-C36), 8015 1.340-4.300 14504572 2290.81 2.290)
Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m $ 7 n-Triacontane (S) 2.689  2.692 -0.003 173203 34.4583 0.0344(at)
Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
Als bottle: 18 QC Flag Legend
Dil Factor: 1.00000
Integrator: Falcon Compound Sublist: all.sub a - Target compound detected but, quantitated amount
Target Version: 4.14 Below Limit Of Quantitation (BLOQ)
Processing Host: 10VOA3 M - Compound response manually integrated.

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description
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Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0040.D
Report Date: 12/15/2012

sample ID: 10214762016

Client ID: nstrument: 10gcs5.i
FFE8%0 6 Dees. FI31A.0H
sanple figcormation: 10214762016
Plirge ume : Operator: JRH
Galumn |pllase: DB-5MS Column diameter: 0.25
s
Lo
0.6
® 0
0.5
0.4
0.3 8 g
0.2 K g
0.1 H HE
[ Muwumwuuumwuwmwwmwwwwuﬁu\Hw&|rl\|\m NI TN I TR o
00 0 Ol oe 0 10 1.2 14 te ! 2.2 1&‘55 28 se 3z a4 e ae L2l '8 5.0

DF 1.000 Dilution Factor
uf 1.000 ng unit correction factor
vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable
CONCENTRATIONS
ON-COLUMN  FINAL
Compounds RT EXP RT DLT RT RESPONSE  (ug/mi)  ( mg/L

s 1 wRo clo-c28 1.340-2.620 10261672 1539.84
5 2 WO, Extended C10-C32 1.340-3.200 10996635 16700
5 3 TER (C10-C36), 8015 1.340-4.300 11387949 1798.28 1800
$ 7 n-Triacontane (5) 2.685 2.692 -0.007 169394  33.6934  0.0337(ay)

QC Flag Legend

a - Target compound detected but, quantitated amount
Below Limit Of Quantitation(BLOQ) .

M - Compound response manually integrated.
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Data File:

Report Date

Data file
Lab Smp Id:
Inj Date :

Operator

Smp Info

Misc Info

Comment H
Method :
Meth Date

Cal Date :
Als bottle:
Dil Factor:
Integrator:

Target Vers

\\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0041.D Page 1

: 15-Dec-2012 16:55

Pace Analytical Services

NWTPH-Dx
\\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0041.D
10214762017
15-DEC-2012 16:19
JRH Inst ID: 10gcs5.1i
10214762017

10608

\\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m

15-Dec-2012 14:31 jheinecke Quant Type: ESTD

23-0CT-2012 11:08 Cal File: 297F0018.D
19

1.00000
Falcon Compound Sublist: all.sub

ion: 4.14

Processing Host: 10VOA3

Concentrat

ion Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description
91 of 106
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0041.D
Report Date: 12/15/2012
sample ID: 10214762017
Client ID: nstrument: 10gcs5.i
FFE8%0 6 Dees. P31
sanple [hformation: 10214762017
Pyrge Jhfume: Operator: JRH
Column |piase: DB-5MS Column diameter: 0.25
12
s
1o
0.8
0.0
& o
0.6
0.5
o 8 .
o O I
Jmuuwu\W|uumuwwmnmnwmwémmu BE 0 1
ol R A A N ) FE A 36 38 40 a2 44 4k a8 5.0
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DF 1.000 Dilution Factor

Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0034.D Page 1 uf 1.000 ng unit correction factor
Report Date: 15-Dec-2012 16:19 vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected
Cpnd Variable Local Compound Variable

Pace Analytical Services

NWTPH-Dx
Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0034.D CONCENTRATIONS
Lab Smp Id: 10214762018 ON-COLUMN  FINAL
Inj Date : 15-DEC-2012 15:29 Compounds RT EXP RT DLT RT RESPONSE  (ug/ml)  ( mg/L)
Operator : JRH Inst ID: 10gcs5.1i
Smp Info : 10214762018 S 1 WDRO C10-C28 1.340-2.620 329611 52,7518 0.0528 (a)
Misc Info : 10608 S 2 WDRO, Extended C10-C32 1.340-3.200 453438 69.9670 0.0700 ()
Comment H S 3 TEH (Cl0-C36), 8015 1.340-4.300 542375 84.3161 0.0843 (aM)
Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m $ 7 n-Triacontane (s) 2.685  2.692 -0.007 199518 39.7432 0.0397 (at)
Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D
Als bottle: 12 QC Flag Legend
Dil Factor: 1.00000
Integrator: Falcon Compound Sublist: all.sub a - Target compound detected but, quantitated amount
Target Version: 4.14 Below Limit Of Quantitation (BLOQ)
Processing Host: 10VOA3 M - Compound response manually integrated.
Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable
Name Value Description
94 of 106 95 of 106
Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0035.D Page 1
Report Date: 15-Dec-2012 16:19
Data File: \\192.168.10.12\chem\10gcs5.1\121512extdro.b/350F0034.D Pace Analytical Services

Report Date: 12/15/2012

Sample ID: 10214762018

NWTPH-Dx
Client ID: Instrument: 10gcs5.i
FFE8%0 6 Dees. FI31A.0H
sample (ffpformation: 10214762018 Data file : \\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0035.D
Plrge ume Operator: JRH Lab Smp Id: 10214762019
Column e: DB-5MS Column diameter: 0.25
= Inj Date : 15-DEC-2012 15:36
e Operator : JRH Inst ID: 10gcs5.i
e Smp Info : 10214762019
" Misc Info : 10608
" Comment  :
%D: Method : \\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m

Meth Date : 15-Dec-2012 14:31 jheinecke Quant Type: ESTD
Cal Date : 23-0CT-2012 11:08 Cal File: 297F0018.D

Als bottle: 13

o-ca 2,270
015 (2,620

” \ B Dil Factor: 1.00000
" | 5 ] Integrator: Falcon Compound Sublist: all.sub
. ° g ﬁ H Target Version: 4.14

| 11 TP TR TN SN NN A TR i,

2o oa w0 sz sS4 w6 3o a0 a2 a4 4 s s Processing Host: 10VOA3

0o oz ol oa ol o 12 i 22 2
Tare lany

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name Value Description
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DF

uf

vt

Vo

Vi

Cpnd Variable

Compounds.

1.000 Dilution Factor

1.000 ng unit correction factor

1.000 Volume of final extract (mL)
1000.000 Volume of sample extracted (mL)

1.000 Volume injected

Local Compound Variable

CONCENTRATIONS

ON-COLUMN  FINAL

BT EXP RT DLT RT RESPONSE  (ug/mL)  ( mg/L

s 1 wRo cl0-c28 1.340-2.620 310665 54.4069  0.0544(a)
5 2 WDRO, Extended C10-C32 1.340-3.200 455785 70.3226  0.0703(aw)
s 3 1EH (Cl0-C36), 8015 1.340-4.300 531951 82.6688  0.0827(at)
$ 7 n-Triacontane (5) 2.687  2.692 -0.005 218354  43.5260  0.0435(ay)

QC Flag Legend

a - Target compound detected but, quantitated amount

Below Limit Of Quantitation(BLOQ) .

M - Compound response manually integrated.

Data File:

Report Date

Data file
Lab Smp Id:
Inj Date :

Operator

Smp Info

Misc Info
Comment H
Method :
Meth Date

Cal Date :
Als bottle:
Dil Factor:

Integrator:

98 of 106

\\192.168.10.12\chem\10gcs5.1\121512extdro.b\350F0050.D Page 1

: 16-Dec-2012 11:11

Pace Analytical Services

NWTPH-Dx
\\192.168.10.12\chem\10gcs5.i\121512extdro.b\350F0050.D
10214762020
15-DEC-2012 17:25
JRH Inst ID: 10gcs5.1i
10214762020, 2

10608

\\192.168.10.12\chem\10gcs5.i\121512extdro.b\WDRO5-Extended-102312.m

16-Dec-2012 11:08 jheinecke Quant Type: ESTD
23-0CT-2012 11:08 Cal File: 297F0018.D
27

2.00000

Falcon Compound Sublist: all.sub

Target Version: 4.14

Processing

Host: 10VOA3

Concentration Formula: Amt * DF * Uf * Vt/ (Vo * Vi) * CpndVariable

Name

Value Description

100 of 106

901 40 66

Data File: \\192.168.10.12\chem\10gcs5.i\121512extdro.b/350F0035.D
Report Date: 12/15/2012

Sample ID: 10214762019

Client ID: nstrument: 10gcs5.i
75890 6C Deta, FIDIA.CH
sample finformation: 10214762019
Plirge ume : Operator: JRH
GAlumn e: DB-5MS Column diameter: 0.25
s
s
0.9
0.6
o
s
0.5
0.4 B
0.3 ]
02 : 3
J\WW|ummmmwmmw|mwm®mm@wuwu T
Ol 0w o 1 el 2o 2z we g 28 3l ! a8 5o
Fime e
DF 2.000 Dilution Factor
uf 1.000 ng unit correction factor
vt 1.000 Volume of final extract (mL)
Vo 1000.000 Volume of sample extracted (mL)
Vi 1.000 Volume injected

Cpnd Variable Local Compound Variable

CONCENTRATIONS
ON-COLUMN  FINAL

Compounds. RT EXP RT DLT RT RESPONSE  (ug/mL)  ( mg/L

s 1 wRo cl0-c28 1.340-2.620 21962588 3201.77
5 2 WO, Extended C10-C32 1.340-3.200 22928280 3474.99 5950
s 3 1EH (Cl0-C36), 8015 1.340-4.300 23504678 37312 7,430
$ 7 n-Triacontane (5) 2.687  2.692 -0.005 113126  22.3931  0.0448(ay)

QC Flag Legend

a - Target compound detected but, quantitated amount
Below Limit Of Quantitation(BLOQ) .

M - Compound response manually integrated.
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Enbridge South Cass Lake
10216477

Project:
Pace Project No.:

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs

1700 Elm Street SE Suite 200, Minneapolis, MN 55414

A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification # Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959

Hawalii Certification #Pace

Idaho Certification #: MN00064

llinois Certification #: 200011

Kansas Cerfication #: E- 10167
Louisiana Certification #: 0:

Couicions Gerifcation . LA030009
Maine Certification #:
Maryland Certification #: 322

Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace

Montana Certification #: MT CERT0092
Nevada Certification
Nebraska Certification a
New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Dakota Certification #: R-036
North Dakota Certification #: R-036A
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN30000*
Pennsylvania Certification #: 68- 00563
Puerto Rico Certification

Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: M|

Virginia/DCLS Cerllﬂca(lon # 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970
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‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

2of 11

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

v

January 03, 2013

Brian Hill

AECOM

11 E. Superior Street, Suite 5
Duluth, MN 55802

RE: Project: Enbridge South Cass Lake
Pace Project No.: 10216477

Dear Brian Hill:

Enclosed are the analytical results for sample(s) received by the laboratory on December 28, 2012.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

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

Sincerely,
L€ Toey—
Carol Davy

carol.davy@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS Page 1 0f 9

‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

SAMPLE SUMMARY
Project: Enbridge South Cass Lake
Pace Project No.. 10216477
Lab ID Sample ID Matrix Date Collected  Date Received
10216477001 MW-16A Water 12/27112 10:15 12/28/12 10:05

REPORT OF LABORATORY ANALYSIS Page 3 of 9

‘This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414

. ceats 00m
(612)607-1700
SAMPLE ANALYTE COUNT
Project: Enbridge South Cass Lake
Pace Project No.. 10216477
Analytes

Lab ID sample ID Method Analysts  Reported
10216477001  MW-16A WI MOD GRO DJT 5
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

e paceiata o

ANALYTICAL RESULTS

Project: Enbridge South Cass Lake
Pace Project No.: 10216477

Sample: MW-16A

Lab ID: 10216477001  Collected: 12/27/1210:15 Received: 12/28/1210:05 Matrix: Water

Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
WIGRO GCV Analytical Method: Wi MOD GRO
Benzene 48.8 uglL 1.0 027 1 0102113 17:00 71-43-2
Ethylbenzene ND ug/L 1.0 0.25 1 01/02/1317:00 100-41-4
Toluene ND ug/L 1.0 0.22 1 01/02/13 17:00 108-88-3
Xylene (Total) ND uglL 30 075 1 01/02/1317:00 1330207
Surrogates
aaa-Trifluorotoluene (S) 100 % 80-125 1 01/02/13 17:00 98-08-8
Date: 01/03/2013 03:21 PM REPORT OF LABORATORY ANALYSIS Page 6 of 9

‘This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

6 of 11

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

i
/_PaceAnalytical
e eceits 00
PROJECT NARRATIVE

Project: Enbridge South Cass Lake
Pace Project No.: 10216477

Method:  WIMOD GRO
Description: WIGRO GCV
Client: AECOM

Date: January 03, 2013

General Information:
1 sample was analyzed for Wi MOD GRO. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
Al criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
Al surrogates were within QC limits with any exceptions noted below.

Method Blank:
Al analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
Al laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

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

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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Pace Analytical Services, Inc.
4 Mﬂca‘l 1700 Elm Street - Suite 200
e Minneapolis, MN 55414

(612)607-1700

QUALITY CONTROL DATA
Project: Enbridge South Cass Lake
Pace Project No.: 10216477
QC Batch GCV10252 Analysis Method: WI'MOD GRO

QC Batch Method: ~ WI MOD GRO
Associated Lab Samples: 10216477001

Analysis Description: WIGRO GCV Water

METHOD BLANK: 1358705 Matrix: Water
Associated Lab Samples: 10216477001
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Benzene uglL ND 10 01102113 11:17
Ethylbenzene uglL ND 10 010213 11:47
Toluene ugl ND 10 0100213 11:47
Xylene (Total) uglL ND 3.0 01/02/13 11:17
aaa-Trifluorotoluene (S) % 9% 80-125 01/02/13 11:17
LABORATORY CONTROL SAMPLE &LCSD: 1358706 1358707

Spke ~ LCS  LCSD LCS LCSD % Rec Max

Parameter Units Conc.  Result  Resut %Rec %Rec Limits ~RPD  RPD  Qualifiers
Benzene uglL 100 953 %7 95 99 80120 4 20
Ethylbenzene uglL 100 911 935 91 94  80-120 3 20
Toluene uglL 100 92.1 93 92 95 80-120 3 20
Xylene (Total) uglL 300 275 280 92 93 80-120 2 20
aaa-Trifluorotoluene (S) % 99 99 80-125
MATRIX SPIKE SAMPLE: 1358708

10216173006 Spike Ms Ms % Rec

Parameter Units Result Conc. Result % Rec Limits Qualifiers
Benzene uglL ND 100 9.3 9% 80-120
Ethylbenzene uglt ND 100 87.0 87 80-120
Toluene uglL ND 100 908 9 80-120
Xylene (Total) uglL ND 300 259 86 80-120
a,a,a-Trifluorotoluene (S) % 99 80-125
SAMPLE DUPLICATE: 1359265

10216132008 Dup Max

Parameter Units Result Result RPD RPD Qualifiers
Benzene uglL ND ND 20
Ethylbenzene uglL ND ND 20
Toluene uglL ND 20) 20
Xylene (Total) ugll ND ND 20
aa,a-Trifluorotoluene (S) % 98 98 8
Date: 01/03/2013 03:21 PM REPORT OF LABORATORY ANALYSIS Page 7 of 9
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

%ﬂﬁm :
e e paceiata com
|
QUALIFIERS

Project:
Pace Project No.:

Enbridge South Cass Lake
10216477

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

Date: 01/03/2013 03:21 PM REPORT OF LABORATORY ANALYSIS
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: Enbridge South Cass Lake
Pace Project No.. 10216477
Analytical
Lab ID Sample ID QC Batch Method QCBatch  Analytical Method Batch
10216477001 MW-16A 'WI MOD GRO GCV/10252
Date: 01/03/2013 03:21 PM REPORT OF LABORATORY ANALYSIS Page 9.0 9
This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.
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nt Name:

R

Docume
Sample Condition Upon Receipt Form

Documant Revised: 13Nov2012
Pagelofl
tssuing Authesity:
Pace Minnesota Quality Office

Document No.:
F-MN--213-rev 05
Clieng Name: Project #:
A ECam
Courler: Tlfed Ex Clues Cluses  Clcsent

Dlcommercial  [JPace
Tracking Number: _ G99 (2653 Olip

Wo# 10216477
TR

18216477

[Oves

e Bags

Custody Seal on Coaler/Box Prasent?
Cnone  [Clother:
Type of lce: et

Packing Material:  [_JBubble Wrap
Thermometer Used: Tasasnersos [Jeosiaesy
Cooler Temp Read ("Cl '13 Cooler Temp Corrected ['C): -S-

Cletue

< 1;&“ ropnn.-: Pro). Due Date: Pm}.um:_1

Dives (a5

[CJsamples on ice, coaling process has begun

Temp Blanki
Clnone
Biological Tissue Frozen?  [Jves  [ve
of Person iz 25z TH

Temp should be above froezing 1o 5°C

Comnents:
Chain af Presen? (H Y
Chain of Custody Filled Out? 7 Ciwe  [wia | 2
Chain of Custody Tifer (o Clwia |3
Sampler Name far ture on 0OCT Mja | 4.
Samgles Arrhed within Hold Time? s | 5.
Short Hold Time Analysis (<72 hri? Clves S50 [wals )
Rush Turn Around Time Reautsted? Clves [9fe  [wa |7
Sulficlent Volume? m«: [Ine  [Jwia | 8
Correct Containers Used? m One Ows |9
-Pace Containers Used? Ts  [ve  [wa
Containars intact? {m[] | 10,
Filtered Volume Recetved for Dissolved Tasts? 2 3 | 11,
Sample Lsbels Mateh COC? [Sees Ove  DOwa |12
includes DateTime/1D/Asaiyis_Mateb___|is™Y
2 .._",;” Cltes [t tﬁm 13 Ohmoy  Owso.  Clwaow e
Al contalners needing preservation are found to be in Sumpln 8 :
compliance with £24 reca 7 Clves  Ove Dy
(MG, Hi0, WEI2: HADHS12) TR
‘bv:;m:& (Cofifermm, TOC, Ol and Groase, %ﬂ Cive Tl Lot
n VO Vials [ »6mm]? Cres a | 14,
Trip Blank Present? Clves (Mo Chwa |15
Trip Blank Custody Seals Present? [Clves ;ﬁa v
Pace Trip Blank Lot 8 [If purchased]:
CLIENT NOTIFICATION/RESOLUTION Field Data Required? [Jves [no
Person Contacted: Date,Time:
%
Project Manager Review: ome: __(D[26(/n
Hate: Whenever there is 3 disa affecting complisnce samples, § copy of this e he aroling DEHNR e outc
Wald, incorrect preservative, out of temp, Incomect comtainers)
11 of 11



ALS)E

31-Dec-2012

Brian Hill

AECOM

11 East Superior Street
Suite 260

Duluth, MN 55802

Re: Enbridge MW-16A 12/22/12 Work Order: 1212911
Dear Brian,

ALS Environmental received 1 sample on 28-Dec-2012 10:00 AM for the analyses presented in the
following report.

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

QC sample results for this data met 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 8.

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

Sincerely,

L Forizin

Ectoncaly approved by Ann Presion
Ann Preston
Project Manager

Certificate No: MN331938

Date: 31-Dec-12

ALS Group USA, Corp

Client: AECOM
Project: Enbridge MW-16A 12/22/12
WorkOrder: 1212011

QUALIFIERS,
ACRONYMS, UNITS

Qualifier Description

* Value exceeds Regulatory Limit

a Not accredited
B Analyte detected in the associated Method Blank above the Reporting Limit
E Value above quantitation range
H Analyzed outside of Holding Time
J Analyte detected below quantitation limit
n Not offered for accreditation
ND Not Detected at the Reporting Limit
o Sample amount is > 4 times amount spiked
P Dual Column results percent difference > 40%
R RPD above laboratory control limit
S Spike Recovery outside laboratory control limits
U Analyzed but not detected above the MDL
Acronym Description
DUP Method Duplicate
LCS Laboratory Control Sample

LCSD  Laboratory Control Sample Duplicate
MBLK Method Blank

MDL Method Detection Limit

MQL Method Quantitation Limit

MS Matrix Spike
MSD Matrix Spike Duplicate
PDS Post Digestion Spike

PQL Practical Quantitation Limit
RPD Relative Percent Difference
SD Serial Dilution

TDL Target Detection Limit

Units Reported Description

pgL  Micrograms per Liter

QF Page 1of 1

ALS Group USA, Corp

Client: AECOM
Project: Enbridge MW-16A 12/22/12
Work Order: 1212911

Date: 31-Dec-12

Work Order Sample Summary

Lab Samp ID Client Sample 1D Matrix Tag Number
1212911-01  MW-16A Water

ALS Group USA, Corp Date: 31-Dec-12

Collection Date  Date Received  Hold
12/22/2012 10:15 12/28/2012 10:00 [

SS Page 1 of 1

Client: AECOM
Project: Enbridge MW-16A 12/22/12 Work Order: 1212911
Sample ID: MW-16A Lab ID: 1212911-01
Collection Date: 12/22/2012 10:15 AM Matrix: WATER
Report Dilution
Analyses Result  Qual  Limit Units Factor Date Analyzed
VOLATILE ORGANIC COMPOUNDS SW8260 Analyst: AK
Benzene a7 1.0 Hg/L 1 12/30/2012 07:36 PM
Ethylbenzene u 1.0 Hg/L 1 12/30/2012 07:36 PM
m,p-Xylene u 1.0 uglL 1 12/30/2012 07:36 PM
o-Xylene u 1.0 Hg/L 1 12/30/2012 07:36 PM
Toluene u 1.0 Hg/lL 1 12/30/2012 07:36 PM
Xylenes, Total u 3.0 Hg/L 1 12/30/2012 07:36 PM
Surr: 1,2-Dichloroethane-d4 94.2 70-120 %REC 1 12/30/2012 07:36 PM
Surr: 4-Bromofluorobenzene 97.0 75-120 %REC 1 12/30/2012 07:36 PM
Surr: Dibromofluoromethane 934 85-115 %REC 1 12/30/2012 07:36 PM
Surr: Toluene-d8 107 85-120 %REC 1 12/30/2012 07:36 PM
Note: See Qualifiers page for a list of qualifiers and their definitions.

AR Page 1 of 1



ALS Group USA, Corp Date: 31-Dec-12
Client: AECOM QC BATCH REPORT
Work Order: 1212911

Project: Enbridge MW-16A 12/22/12

Batch ID: R114542A Instrument ID VMS8 Method: SW8260

Client: AECOM QC BATCH REPORT
Work Order: 1212911
Project: Enbridge MW-16A 12/22/12

Batch ID: R114542A Instrument ID VMS8 Method: SW8260

MBLK Sample ID: VBLKW1-121230-R114542A Units: pg/L. Analysis Date: 12/30/2012 12:03 PM
Client ID: Run ID: VMS8_121230A SeqNo: 2182350 Prep Date: DF:1
SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKVal Value %REC  Limit Value %Rpp  Limit Qual
Benzene u 1.0
Ethylbenzene u 1.0
m,p-Xylene u 20
o-Xylene u 1.0
Toluene u 10
Xylenes, Total u 30
Surr: 1,2-Dichloroethane-d4 1936 0 20 0 98 70120 0
Surr: 4-Bromofluorobenzene 203 0 20 0 102 75-120 0
Surr: Dibromofluoromethane 19 0 20 0 95  85-115 0
Surr: Toluene-d8 20.45 0 20 0 102 85-120 0
Lcs Sample ID: VLCSW1-121230-R114542A Units: pg/L Analysis Date: 12/30/2012 11:15 AM
Client ID: Run ID: VMS8_121230A SeqNo: 2182283 Prep Date: DF: 1
SPK Ref Control  RPD Ref RPD
Analyte Result PQL SPKVal Value %REC  Limit Value %RPD LMt qQual
Benzene 19.21 1.0 20 0 96  80-120 0
Ethylbenzene 2124 1.0 20 0 106 75-125 0
m,p-Xylene 40.66 20 40 0 102 75130 [
o-Xylene 209 1.0 20 0 104 80120 0
Toluene 2052 1.0 20 0 103 75120 [
Xylenes, Total 61.56 3.0 60 0 103 75130 0
Surr: 1,2-Dichloroethane-d4 19.06 0 20 0 953 70-120 0
Surr: 4-Bromofluorobenzene 20.53 0 20 0 103 75-120 0
Surr: Dibromofiuoromethane 18.47 0 20 0 924  85-115 0
Surr: Toluene-d8 2037 0 20 0 102 85120 4
Note: See Qualifiers Page for a list of Qualifiers and their explanation.
QC Page: 1of 2
] ALS Enulronmental {1 ALS Enulrenmental
T - Chain of Custody Form proyshapi
L M 246088
o T
‘ALS Faw +8 241 530 5847 coci= 20709 Fax: +1 618 300 8183
[ ALE Project Manager. [ A wWork Order ] |7 12 G [
[ [ J Preject Ilﬂsm rMethod Reguest for Analysis
[ _ Customer | T = . == b
Parchass Orger | oo =71 7¢ |a g 7 E}( .
Wolk Order | [re—— It
Company ame AECOM | B9 %0 Company Ertedge Evey

SendRegori T | Btem b

1 Eant Bugerier Bowet 1990 Lowsiana Sete 3200

‘ ivuice Afin | Aseousts Payatie

i__' Fn

rign 112 (D Gecon o] sUatrsinm |
Barmpie Date

T T T E—
[ e cresie
) Lo 1 B e Do ) T LoV

] Liev I pegcLe
Llotw

Copyright 20100 by ALS Esvirnmental.

Ms Sample ID: 1212826-02A MS Units: pug/L. Analysis Date: 12/30/2012 09:12 PM
Client ID: Run ID: VMS8_121230A SeqNo: 2182370 Prep Date: DF:1
SPK Ref Control RPD Ref RPD

Analyte Result PQL  SPKVval Value %REC ~ Limit Value %RPD  Limit Qual
Benzene 2113 1.0 20 216 948 80-120 0
Ethylbenzene 66.94 1.0 20 46.18 104 75-125 0
m,p-Xylene 126.2 20 40 8801 954 75130 0
o-Xylene 83.68 1.0 20 63.79 994  80-120 0
Toluene 41.39 1.0 20 20.24 106  75-120 0
Xylenes, Total 209.8 3.0 60 151.8 96.7  75-130 0

Surr: 1,2-Dichloroethane-d4 186 0 20 0 93  70-120 0

Surr: 4-Bromofluorobenzene 20.41 0 20 0 102 75-120 0

Surr: Dibromofiuoromethane 18.98 0 20 0 949  85-115 0

Surr: Toluene-d8 19.65 0 20 0 98.2 85-120 0
MSD Sample ID: 1212826-02A MSD Units: pg/L Analysis Date: 12/30/2012 09:36 PM
Client ID: Run ID: VMS8_121230A SeqNo:2182371  Prep Date: DF: 1

SPK Ref Control  RPD Ref RPD

Analyte Result PQL  SPKval  Value %REC  Limit Value %RPD LMt Qual
Benzene 2047 1.0 20 216 916 80-120 2113 347 30
Ethylbenzene 65.15 1.0 20 4618 948 75125 6694 271 30
m,p-Xylene 1225 20 40 8801 862 75130 1262 294 30
o-Xylene 81.08 1.0 20 6379 864  80-120 8368 316 30
Toluene 3952 1.0 20 2024 964 75120 4139 462 30
Xylenes, Total 2036 30 60 1518 863 75130 2098 302 30

surr: 1,2-Dichloroethane-d4 18.22 0 20 0 911 70120 186 206 30

Surr: 4-Bromofiuorobenzene 1961 0 20 4 98 75120 2041 4 30

surr: Dibromofiuoromethane 1882 0 20 0 941 85115 1898 0847 30

Surr: Toluene-d8 19.28 0 20 0 964 85120 19.65 19 30
The following samples were analyzed in this batch: 1212911-01A
Note: See Qualifiers Page for a list of Qualifiers and their explanation.

QC Page: 2 of 2
ALS Group USA, Corp

Sample Receipt Checklist

Client Name: ~ AECOM - DULUTH Date/Time Received: ~ 28-Dec-12 10:00

Work Order: 1212911 Received by: ps
>,
Checkist completed by e « e 28-Dec-12  Reviewed by: D Fritin 30-Dec-12
eSignature Date eSignature Date
Matrices: Water
Carrier name:  FedEx

Shipping container/cooler in good condition? No[J  NotPresent

Custody seals intact on shipping container/cooler? No[J  NotPresent

Custody seals intact on sample bottles? No (1 Not Present

Chain of custody present? No (1
Chain of custody signed when relinquished and received? No [J
Chain of custody agrees with sample labels? No (1
Samples in proper container/bottle? No [J
Sample containers intact? No [J
Sufficient sample volume for indicated test? No [J
All samples received within holding time? No (1
Container/Temp Blank temperature in compliance? No (]

Temperature(s) Thermometer(s): 20c
Cooler(s)Kit(s):

Date/Time sample(s) sent to storage:
Water - VOA vials have zero headspace? Yes

12/28/2012 10:48:05 AM
No (I No VOA vials submitted [

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

pH adjusted? ves [J No [ NiA
pH adjusted by: C

Login Notes:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding

Comments:

CorrectiveAction:

SRC Page 1 of 1



AECOM Environment

Attachment Il — Boring Logs
(Air Sparging Locations)
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Boring #5P-1

AZCOM Boring and Well ConstructionLog . ..

Project; South Cass Lake Contractor; Thein el Location: Cass Lake, MN
Project #: B0254581 Operator: Thein Wl Harthing: Easting:
Client; Enbridge Energy Crrill Rig Type: Hollows Sterm Auger Surface Elevation (ft AMSL):
Start Date & Time: q0/M5:2012 1400 Method: Split Spoon- Hollows Sterm Auger Taotal Depth iff: 32
Finish Drate & Time: 40M5/2012 1500 Baring ID:5P-1 Logged By: Angela Hawkins! Brian Hill
Sample 2 i
L] —_ — :,H E u _E - . . sl |
Anaitical |G & W5 |E | oE %ﬁ = |BE Soil and Rock Description = £
= |oC| e |z =l = = iagram
Sample e I Lo (3 5 o
0 fropacil
%/l}‘ PR Crafe browven, erganic tops oil (10%R 2427
Lt [sana
os 2 DG Light browun, med. to fine grain=sand (10%RE G/
. Light browun, fine to med. grain=sand (10%E 5540
55 15 ] e
. Browun med. grain sand (10%R 230
55 1 15 e
. Browun, med. to caarse grain £ and (10%R 43
55 1 ] e
. Browun med. grain sand (10%R 230
55 15 ] T e
10—
LR Brown med. grain zand (10%RE 572)
55 15 e
55 15 '
Remarks and Datum Used:
AECOM
First Mational Bank Building — -
32 Minnesota Strest, E1000 NA= net applicable

St Paul, MH 55101 ) .
Phane: [B51) 222-08 §%= split spoon Depth to Wiater Table (ft: 26 (assumed)




Boring and Well Construction Log

Boring #5P-1
Sheet2 of 3

Project: South Cass Lake

Cantractor:

Thein el Location: Cass Lake, MH

Project #: B0254581

Operatar: Thein el Marthing: Easting:

Client: Enbridge Energy

Crrill Rig Type: Hollows Sterm Auger

Surface Elevation (ft AMSL):

Start Date & Time: q0/M5:2012 1400 Method: Split Spoon- Hollows Sterm Auger Taotal Depth iff: 32
Finish Drate & Time: 40M5/2012 1500 Baring ID:5P-1 Logged By: Angela Hawkins! Brian Hill
Sample 2 i
L] —_ — :,H E u _E - . . sl |
Anaitical |G & W5 |E | oE %ﬁ = |BE Soil and Rock Description = £
= |oC| e |z =l = = iagram
Sample e I Lo (3 5 o
+ 15/
55 1.2 1
! Browun med. grain sand (10%R 56
53 08 :
T 200 .
55 15 1
. Browun fine ta coarse grain sand (10R 5540 e
55 17 G
. Browun, med. to caarse grain £ and (10%R 543), no staining,
e wet at 26 ft, petro. odar
55 15 N T
: Browun, med. to caarse grain £ and (10%R 543), no staining,
met, petro. ador
55 1 oo
. Wery dak grey sitt (GLEY 1, 30 wet, petro. ador :

Remarks and Datum Used:

AECOM
First Mational Bank Building
[332 Minnesota Street, E1000

St. Paul, MM 55101
Phone: [B51] 222-0841

NA= not applicable

55= =plit spoon

[Pepth to Water Table (ff) 26 [aszumed)




2 . Boring #:5P-1
Boring and Well Construction Log
Sheet3 of 3
Project; South Cass Lake Contractor; Thein el Location: Cass Lake, MN
Project #: B0254581 Operator: Thein Wl Harthing: Easting:
Client; Enbridge Energy Crrill Rig Type: Hollows Sterm Auger Surface Elevation (ft AMSL):
Start Date & Time: q0/M5:2012 1400 Method: Split Spoon- Hollows Sterm Auger Taotal Depth iff: 32
Finish Drate & Time: 40M5/2012 1500 Baring ID:5P-1 Logged By: Angela Hawkins! Brian Hill
Sample 2 i
i — — :,H E u _E - . . el |
Anaitical |G & W5 |E | oE %ﬁ = |BE Soil and Rock Description = £
= |oC| e |z =l = = iagram
Sample e I Lo (3 5 o
: ) ; Browun, med. to caarse grain £ and (10%R 543), no staining,
\:L met, petro. ador
] \ Light browen, sithy CLAY (2.8% 5020, dny at 324
1 30\
s 15 ] \ =

Remarks and Datum Used:

AECOM
First Mational Bank Building

[332 Minnesota Street, E1000
St. Paul, MH 55101
Phone: [B51) 222-0841

NA= not applicable

55= =plit spoon [Pepth to Water Table (ff) 26 [aszumed)




. 2 Boring #: SP2
AZCOM Boring and Well Construction Log She;'” -

Project; South Cass Lake Contractor; Thein el Location: Cass Lake, MN
Project #: B0254581 Operator: Thein Wl Harthing: Easting:
Client; Enbridge Energy Crrill Rig Type: Hollows Sterm Auger Surface Elevation (ft AMSL):
Start Date & Time: A0MEL012 0745 Method: Split Spoon- Hollows Sterm Auger Tatal Depth iff: 34
Finish Drate & Time: A0ME2012 0245 Baring ID: Logged By: Angela Hawkins! Brian Hill
Sample 2 i
i — — :,H E u _E - . . el |
Anaitical |G & W5 |E | oE %ﬁ = |BE Soil and Rock Description = £
= |oC| e |z =l = = iagram
Sample e I Lo (3 5 o
ML ; ;
Blind drilled to 24
55 MHA
s
R L .
. Browun, med. to coarse sand, no staining, petro. odor, wet
Bl (107 R 53]
55 1.2 dog|
. Crude ail stained, med to coarse sand w intermittent
st pebbles, petro ador, wet (10vR 342)
55 o7 ] e
. Crude ail stained, sitty = and, petro odar, wet(GLEY 1 5510
55 0.4 ] e
30—
iy 0-16" Crude oil stained, mead. to coarse grain = and wy
S intermitte nt gravel, petro odor (2.5% 54230
s% 2 :
o=t : :
16-24" Grayizh broven silty ©LAY (2.5% 5520
| RN i
\\ 0-6" = luff, B-16" Light brown sithy CLAY, dry (2.5% 554
55 1.3 | \
Remarks and Daturm Used: Orill location 120° east of SP-1. Test drill to confirm location of clay confining unit.
AECOM
First Mational Bank Building — -
32 Minnesota Strest, E1000 NA= net applicable

St Paul, MH 55101 ) .
Phane: [B51) 222-08 §%= split spoon Depth to Wiater Table (ft: 26 (assumed)




: . Boring #:5P-3
Boring and Well Construction Log .
Sheet1 of 1
Project; South Cass Lake Contractor; Thein el Location: Cass Lake, MN
Project #: B0254581 Operator: Thein Wl Harthing: Easting:
Client; Enbridge Energy Crrill Rig Type: Hollows Sterm Auger Surface Elevation (ft AMSL):
Start Date & Time: qA0MEL2012 1125 Method: Split Spoon- Hollows Sterm Auger Taotal Depth iff: 32
Finish Drate & Time: A0ME2012 1200 Baring ID: Logged By: Angela Hawkins! Brian Hill
Sample 2 i
i — — :,H E u _E - . . el |
Anaitical |G & W5 |E | oE %ﬁ = |BE Soil and Rock Description = £
= |oC| e |z =l = = iagram
Sample e I Lo (3 5 o
HEA : ;
Blind drilled to 28"
55 M
I3 d ?
L, et Light browun, coarse sand to gravel, petro. ador, no staining, :
o vt (25 S5
55 0.3 e
- 30].
55 1.5 : =
ot
\ Grayish browen, silhy LAY (2.5 5520
Remarks and Datum Used: Orill location near MW-10 along fance. Test drill to corfirm location of clay confining unit.
AECOM
First Mational Bank Building — -
32 Minnesota Strest, E1000 NA= net applicable

St Paul, MH 55101 ) .
Phane: [B51) 222-08 §%= split spoon Depth to Wiater Table (ft: 26 (assumed)




AECOM Environment

Attachment Il — Bioventing
Well and Vapor Monitoring
Point Construction Details
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Client:  Enbridge Energy WELL ID: BVW-1
Project Number: 60254681 UNIQUE WELL ID:
AECOM Site Location: South Cass Lake, Cass Lake, MN Date Installed: 19-Nov-12
Well Location. Coords: Inspector: Brian Hill
Method: Hollow Stem Auger Contractor: Thein Well Company
BIOVENTING WELL CONSTRUCTION DETAIL
Depth from G.S. (feet) Elevation(feet)
Datum __NAVD88
Pro -Top NA
Measuring Point
for Surveying &
Water Levels Top of Riser Pipe Flush mounted

Cement, Bentonite,
Benlonite Slurry
Grout, or Native

Materials

44 % Cement

8 % Bentonite

48 o Native
Materials

Riser Pipe:
Length
Inside Diameter (ID)
Type of Material

Bottom of Stee! Guard Pipe

Top of Bentonite
Bentonite Seal Thickness

Top of Sand

| Top of Screen

A Stabilized Water Level

Screen:

Length

Inside Diameter (ID)

Slot Size

Type of Material

Type/Size of Sand

Sand Pack Thickness

Bottom of Screen

Bottom of Tail Pipe:

Bottom of Borehole

Borehole Diameter:

8-inch Approved,

Signature

-

10

15 ft
2in.
PVC

NA

2ft

13

15.0

NA

10 ft
2-inch
0.010

PVC

#10 Red Flint Sand
12 feet

25

//‘f'/ A 7

Daté ¢




A=COM

Client: Enbridge Energy

WELL ID: VP-1

Project Number: 60254681

UNIQUE WELL ID:

Site Location: South Cass Lake, Cass Lake, MN Date Installed:  19-Nov-12
Well Location: Coords: Inspector: Brian Hill
Method: Geoprobe Contractor: Thein Well Company

NESTED VAPOR POINTS CONSTRUCTION DETAIL (DEPTHS: 15ft, 20ft, 24ft)

Pro -Top
Measuring Point
for Surveying &
Water Levels Top of Riser Pipe
Cement, Bentonite,
Benlonite Slurry
Grout, or Native
Materials Riser Pipe:
Length
NA, NA, Inside Diameter (ID)
NA
% Cement Type of Material
87, 90,
92 % Bentonite
13,10, 8 Bottom of Steel Guard Pipe
% Native

Materials

Top of Bentonite
Bentonite Seal Thickness

Top of Sand

| Top of Screen

A _Stabilized Water Level

Screen:

Length

Inside Diameter (ID)

Slot Size

Type of Material

Type/Size of Sand

Sand Pack Thickness

Bottom of Screen

Bottom of Tail Pipe:

Bottom of Borehole

Borehole Diameter: 2-inch

Approvi

s

Signature

14.5ft, 19.5ft, 23.5ft
3/8-inch
Silicone tubing:

Depth from G.S. (feet) Elevation(feet)
Datum __NAVD88

NA

Flush mounted

[opaque(15'), clear (20%), black (24")]

0.51t

3/8-inch

0.010
Steel

Silica Sand

2 feet

NA

12ft, 17ft, 21ft

13,18, 22

14.5. 19.5,23.5

NA

15, 20. 24

/A‘//B

Datd’ f




Client:  Enbridge Energy

WELL ID: VP-2

Praject Number: 60254681 UNIQUE WELL ID:
AECOM Site Location: South Cass Lake, Cass Lake, MN Date Installed:  20-Nov-12

Well Location: Coords: Inspector: Brian Hill

Method: Geoprobe Contractor: Thein Well Company

NESTED VAPOR POINTS CONSTRUCTION DETAIL (DEPTHS: 15ft, 20ft, 24ft)

Pro -Top
Measuring Point
for Surveying &
Water Levels Top of Riser Pipe

Cement, Bentonite,
Bentonite Slurry
Grout, or Native

Materials

NA, NA,

NA o Cement

87, 90,

92 % Bentonite

13,10, 8
% Native

Materials

NN

Riser Pipe:

Length 14.5ft, 19.5ft_23.5ft
Inside Diameter (ID) 3/8-inch
Type of Material Silicone tubing:

Bottom of Steel Guard Pipe

Top of Bentonite
Bentonite Seal Thickness

Top of Sand

Top of Screen

A Stabilized Water Level

Screen:
Length 0.5t
Inside Diameter (ID) 3/8-inch
Slot Size 0.010
Type of Material Steel
Type/Size of Sand Silica Sand

Sand Pack Thickness 2 feet

Bottom of Screen

Bottom of Tail Pipe:

Bottom of Borehole

Borehole Diameter: 2-inch

Appro/;ed: -

Signature

Depth from G.S. (feet) Elevation(feet)
Datum __NAVD88

NA

Flush mounted

[opaque(15'), clear (20'), black (24%)]

NA

12ft, 171t, 21ft

13,18, 22

14.5, 19.5. 23.5

NA

15,20, 24

//:’//'5

Date '




A=COM

Client:  Enbridge Energy WELL ID: VP-3

Project Number: 60254681 UNIQUE WELL ID:

Site Location: South Cass Lake, Cass Lake, MN Date Installed: 20-Nov-12

Well Location: Coords: Inspector: Brian Hill
Method: Geoprobe Contractor: Thein Well Company

NESTED VAPOR POINTS CONSTRUCTION DETAIL (DEPTHS: 15ft, 20ft, 24ft)

Materials

Pro -Top
Measuring Point
for Surveying &
Water Levels Top of Riser Pipe
Cement, Bentonite,
Bentonite Slurry
Grout, or Native
Materials Riser Pipe:
Length
NA, NA, Inside Diameter (ID)
NA
% Cement Type of Material
87, 90,
92 % Bentonite
43,10, 8 Bottom of Steel Guard Pipe
% Native

Top of Bentonite
Bentonite Seal Thickness

Top of Sand

Top of Screen

A Stabilized Water Leve!

Screen:

Length

Inside Diameter (ID)

Slot Size

Type of Material

Type/Size of Sand

Sand Pack Thickness

Bottom of Screen

Bottom of Tail Pipe:

Bottom of Borehole

Borehole Diameter: 2-inch

Approved.-

foo ¢

14.5ft, 19.5ft 23.5ft

3/8-inch
Silicone tubing:

Depth from G.S. (feet) Elevation(feet)

Datum __ NAVD88

NA

Flush mounted

[opaque(15'), clear (20'), black (24")]

0.5ft

3/8-inch

0.010
Steel

__SilicaSand

2 feet

Signature

NA

12ft, 171t 21ft

13,18, 22

14.5.19.5. 23.5

NA

15,20, 24

/A/’//::i'
Date




Client:  Enbridge Energy WELL ID: VP-4

Project Number: 60254681 UNIQUE WELL ID:
AECOM Site Location: South Cass Lake, Cass Lake, MN Date Installed:  20-Nov-12

Well Location: Coords: Inspector: Brian Hill

Method: Geoprobe Conlraclor: Thein Well Company

NESTED VAPOR POINTS CONSTRUCTION DETAIL (DEPTHS: 15ft, 20ft, 24ft)

Measuring Point
for Surveying &
Water Levels

Pro -Top

Top of Riser Pipe

Cement, Bentonite,
Bentonite Slurry
Grout, or Nalive

Materials

NA, NA,

NA o Cement

87, 90,
92 % Bentonile

13,10, 8
% Nalive

Materials

NN

Riser Pipe:
Length
Inside Diameter (ID)
Type of Material

Bottom of Steel Guard Pipe

Top of Bentonite

Bentonite Seal Thickness

Top of Sand

Top of Screen

A _Stabilized Water Level

Screen:

Length

Inside Diameter (ID)
Slot Size
Type of Material

Type/Size of Sand
Sand Pack Thickness

Bottom of Screen

Bottom of Tail Pipe:

Bottom of Borehole

Borehole Diameter:

2-inch Approved;

Signature

14.5ft, 19.5ft 23.5ft

—_— e o

3/8-inch
Silicone tubing:

Depth from G.S. (feet) Elevation(feet)
Datum __NAVD88

NA

Flush mounted

[opaque(15'), clear (20'), black (24"}

0.5 ft

3/8-inch

0.010
Steel

Silica Sand

2 feet

NA

12ft, 171, 21ft

13,18, 22

14.5, 19.5, 23.5

NA

15, 20, 24

Dats” 4
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