
April 7, 2014

Encana Oil and Gas (USA) Inc.
3601 Stagecoach Road North
Longmont, Colorado 80504

Attention: Mr. Blake Ford

Subject: Miller 2-17 Tank Battery
API Number: 05-123-16647
Quarterly Ground Water Sampling Summary
Weld County, Colorado
Project Number E13366.EC

Dear Mr. Ford:

As requested, A. G. Wassenaar, Inc. (AGW) has conducted four quarterly ground water sampling
rounds at the Miller 2-17 Tank Battery operated by Encana Oil and Gas (USA) Inc. (Encana). This
letter summarizes sampling methods, analytical results, and conclusions.

Background

The subject site is in a ranching area, approximately 1,600 feet southwest of the intersection of Weld
County Road (WCR)-22 and WCR-17 in Weld County. It is in the Northeast 1/4 of the Northeast
1/4 of Section 17, Township 2 North, Range 67 West. Based on U. S. Geological Survey elevation
survey data, the ground surface in the area generally slopes toward the northwest. Figure 1 in
Attachment A illustrates the site location and topography.

The site includes a tank battery, separators, meter sheds, associated subsurface piping, and three
ground water monitoring wells. An adjacent Machii-Ross tank battery is located northeast of the
Encana tank battery. Figure 2 in attachment A illustrates the site features.

In December 2011, approximately650 cubic yards of petroleum-impacted soils were excavated from
the Miller 2-17 tank battery area for landfill disposal. Confirmation soil samples collected by LT
Environmental, Inc. (LTE) from the excavation cavity walls at that time indicated compliance with
Colorado Oil and Gas Conservation Commission (COGCC) Table 910-1 standards for benzene,
toluene, ethylbenzene, and xylenes (BTEX) and total petroleum hydrocarbons (TPH).

A ground water sample collected by LTE from the base of the excavation cavity exhibited benzene
and xylene concentrations greater that their respective COGCC standards. Consequently, three
ground water monitoring wells were installed in January 2012 and quarterly ground water sampling
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was initiated by LTE. Figure 2 in Attachment A illustrates the site features and monitoring well
locations. Quarterly analytical results from 2012 and 2013 identified benzene and xylene
concentrations greater than COGCC standards in one of the monitoring wells, MW03.

Beginning in June 2013, AGW conducted four rounds of quarterly ground water BTEX sampling
and measured various field parameters at all three monitoring wells to help evaluate plume
characteristics and potential natural attenuation. The latest quarterly sampling round included
additional analysis for total dissolved solids, nitrates, sulfates, and chlorides. Details regarding the
sampling methods, field measurements, and analytical results for the last four quarterlyground water
sampling rounds on June 20, September 23, December 16, 2013 and March 20, 2014 are presented
below.

Ground Water Sampling Methods

To obtain reliable high quality data and complywith Encana requirements, AGW followed Encana’s
DJ Basin Environmental Group Sampling Standard Operating Procedures (SOP). These procedures
address collection, shipment, and handling of water and soil samples in support of Encana’s mandate
for protection of the environment and compliance with applicable federal and state regulations.

Prior to conducting each ground water sampling round, AGW measured the depth to ground water
at each monitoring well using a clean electronic water level indicator tape. To control potential cross
contamination, the tape and probe were washed prior to use and between each borehole with a
solution of municipal water and Alconox® detergent followed by a municipal water rinse and a
distilled water rinse. Table 1 in Attachment B summarizes the ground water depth measurements.
Based on topography in the area, the ground water flow direction is assumed to be to the north-
northwest. The latest ground water measurements indicate that ground water at the monitoring well
locations ranged from 2.81 to 4.27 feet below ground surface.

During the past four quarterly sampling rounds, AGW collected ground water samples from each
of the monitoring wells using new plastic tubing with a low-flow peristaltic pump. The flow rate
was adjusted to be less than 500 milliliters per minute (ml/min). During purging of the wells, AGW
monitored temperature, dissolved oxygen (DO), specific conductance (SC), pH, and oxidation
reduction potential (ORP) at three minute intervals to evaluate stabilization criteria. Following
fifteen minutes of monitoring and recording these parameters while pumping, or when the
parameters stabilized to meet SOP criteria, the samples were collected from the new tubing
following the Encana SOP methods. AGW transferred each sample into new laboratory-supplied
acid-preserved vials and immediately sealed, labeled, and placed them into a cooler with ice (a
preservative) for laboratory submittal.
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The samples were shipped to ESC Lab Sciences Laboratory (ESC) in Mount Juliet, Tennessee for
analysis within required holding times. During this project, AGW followed chain-of-custody
procedures in general accordance with U.S. Environmental Protection Agency (EPA) guidelines.

Ground Water Analytical Methods and Results

ESC analyzed the samples for BTEX following EPA Method 8260B. Samples from that latest
sampling round on March 20, 2014 were also tested for total dissolved solids by EPA Method 2540
C-201, and for chloride, nitrate, and sulfate by EPA Method 9056. Quarterly ground water sampling
results since 2012 are summarized on Table 2 in Attachment B. The BTEX results for the past four
quarters are also summarized below on Table 3. Laboratory reports for the last four quarters are
included in Attachment C. Figure 3 in Attachment A illustrates the latest BTEX analytical results.

Table 3
Ground Water BTEX Analytical Results

Miller 2-17 Tank Battery
June 2013 - March 2014

Sample
Number

Date
Sampled

Benzene
(ug/L)*

Toluene
(ug/L)

Ethylbenzene
(ug/L)

Xylenes
(ug/L)

MW01 6/20/13 <0.5 <5.0 <0.5 <1.5

9/23/13 <1.0 <5.0 <1.0 <3.0

12/16/13 <1.0 <5.0 <1.0 <3.0

3/20/14 <1.0 <5.0 <1.0 <3.0

MW02 6/20/13 <0.5 <5.0 <0.5 <1.5

9/23/13 <1.0 <5.0 <1.0 <3.0

12/16/13 <1.0 <5.0 <1.0 <3.0

3/20/14 <1.0 <5.0 <1.0 <3.0

MW03 6/20/13 7.8 <5.0 140 2,900

9/23/13 <50 <250 260 5,700

12/16/13 4.7 <50 110 1,700

3/20/14 <5.0 <25 91 1,200

COGCC
Standards**

--- 5 560 700 1,400

* ug/L = Micrograms per liter (parts per billion).
** BTEX standards published by the COGCC on Table 910-1 of their rules, effective May 30, 2011.
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To evaluate the BTEX ground water analytical results, AGW compared detected compound
concentrations to the regulatory standards published by the COGCC in Table 910-1 of their 900
Series Rules.

Based on last four rounds of analytical results, no BTEX compounds were detected in the samples
from MW01 and MW02. BTEX compounds were identified in the samples from MW03, including
benzene and/or xylene concentrations greater than COGCC standards during the June, September,
and December 2013 rounds. However, the results for the latest (March 2014) sampling round did
not contain anyBTEX compound concentrations greater than the COGCC standards. This represents
the first quarterly sampling round with all three monitoring wells meeting the COGCC BTEX
standards. MW03 is downgradient from the former remediation excavation area.

Chloride, nitrate, sulfate, and total dissolved solids analytical results from the March 2014 sampling
round are summarized below on Table 4. The associated laboratory report is included in Attachment
C. The March 2014 results are also illustrated on Figure 4 in Attachment A.

Table 4
Ground Water Chloride, Nitrate, Sulfate and

Total Dissolved Solids Analytical Results
Miller 2-17 Tank Battery

March 20, 2014

Sample
Number

Chloride
(ug/L)*

Nitrate
(ug/L)

Sulfate
(ug/L)

Total Dissolved
Solids (ug/L)

MW01 96,000 4,300 97,000 570,000

MW02 45,000 52,000 350,000 1,200,000

MW03 23,000 <100 200,000 750,000

COGCC Standards** <1.25 x
background

(No COGCC
standard)

1.25 x
background

1.25 x
background

* ug/L = Micrograms per liter (parts per billion).
** BTEX standards published by the COGCC on Table 910-1 of their rules, effective May 30, 2011.

Ground water results for chloride, sulfate, and total dissolved solids associated with COGCC
regulated sites can be compared to the Table 910-1 standard which is 1.25 times the respective
background concentration. The initial chloride, nitrate, sulfate, and total dissolved solids analytical
results above can be used to help establish background/baseline concentrations and to help evaluate
the potential for natural attenuation of BTEX to occur.
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Conclusions

Following excavation and landfill disposal of approximately650 cubic yards of petroleum-impacted
soils from the tank battery area in 2011. Installation of three monitoring wells and quarterly ground
water monitoring was initiated at the Miller 2-17 Tank Battery. Concentrations of benzene and
xylenes have historically exceeded COGCC standards at only one monitoring well, MW03. MW03
is downgradient from the former excavation area.

Beginning in June 2013, AGW conducted quarterly ground water sampling for BTEX and measured
various field parameters at the three monitoring wells to help evaluate plume characteristics and
potential natural attenuation. The latest quarterly sampling round included additional analysis for
total dissolved solids, nitrates, sulfates, and chlorides.

Results from the past four quarterly sampling rounds identified BTEX compounds in MW03 only,
including benzene and xylene concentrations greater than their respective COGCC standards during
the June, September, and December 2013 events. The results for the latest (March 2014) sampling
round did not contain any BTEX compound concentrations greater than their respective COGCC
standards. This represents the first sampling round with all three monitoring wells meeting the
COGCC BTEX standards.

Long-term comparison of analytical results since 2012 generally shows a reduction in BTEX
concentration changes at MW03. This is likely related to the contaminant source removal completed
in 2011 in conjunction with natural attenuation.

During the latest sampling round, analytical testing was conducted for chlorides, nitrates, sulfates,
and total dissolved solids on all thirteen monitoring wells. The chloride, sulfate and total dissolved
solids results can be used to identify background levels for future comparison to COGCC standards.
In addition, these results can help evaluate the potential for natural attenuation of BTEX to occur.

Based on the project results, continued long-term natural attenuation of BTEX concentrations is
anticipated at MW03. When results from four consecutive quarterly sampling rounds indicate
compliance with COGCC standards, closure form the COGCC should be requested.

With your approval, AGW will continue quarterly ground water sampling at the three monitoring
wells. The next quarterly ground water BTEX sampling round is scheduled for June 2014.
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Thank you for the opportunity to assist you with this project. If you have any questions or require
further information, please call us at (303) 759-8373.

Sincerely,

A. G. WASSENAAR, INC.

___________________________________
Joseph D. Pieterick, P.G.
Senior Geologist

___________________________________
Brian J. Glade, P.E.
Vice President

JDP/BJG/dd
Attachments
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