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1.0 Introduction

Animas Environmental Services, LLC (AES), on behalf of Enterprise Products Company, Inc.
(Enterprise), has prepared this Groundwater Investigation Report for the 2D-1LP (Olmer #4)
pipeline release, which was discovered in August 2011.

1.1  Site Location

The pipeline release occurred on Federal land under jurisdiction of the Bureau of Land
Management (BLM), within the SW NEY4, Section 26, T28N, R10W, San Juan County, New
Mexico. Latitude and longitude of the release were recorded as N36°38.033 and

W107°51.832, respectively. (- (=335 . 1571-8639

The elevation of the release area is approximately 5,480 feet above mean sea level {amsl)
and is located within the Armenta Wash floodplain. Surface runoff drains north to an
unnamed arroyo which discharges into the Armenta Wash. A topographic site location map
is included as Figure 1, and an aerial map with the release location is included as Figure 2.

1.2  Release Information and Response

A release was reported at the location on August 2, 2011, by Shane Cooley of Enterprise.
AES was subsequently contacted by Aaron Dailey of Enterprise on August 3, 2011, and on
August 8, 2011, Tami Ross of AES met with Enterprise representatives at the release
location. The cause of the release was attributed to a corrosion hole in the pipeline.

1.3 NMOCD Ranking

Based upon New Mexico Oil Conservation Division (NMOCD}) ranking criteria, the site
location is within a floodplain associated with Armenta Wash, and depth to groundwater is
approximately 8 feet below ground surface (bgs). Based upon a review of the New Mexico
Office of State Engineer (NMOSE) database, no registered water wells were located in the
area. Based upon this information, the site was assigned a NMOCD ranking score of 40.

2.0 Release Investigation

2.1 Initial Assessment

AES was initially contacted by Aaron Dailey of Enterprise on August 3, 2011, and on August 8,
2011, Tami Ross of AES met with Enterprise representatives at the release location. Initial
excavation activities were conducted on August 8, 2011, and representatives from
Enterprise, AES and Southwest Field Services were present.

During initial excavation, soil samples were collected from the base and mid-walls of the
excavation, which measured approximately 20 ft by 20 ft by 8 ft deep. Benzene, toluene,
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ethylbenzene, and total xylenes (BTEX) and total petroleum hydrocarbons (TPH)
concentrations for all three soil samples collected were either below laboratory detection
limits or below applicable New Mexico Oil Conservation Division (NMOCD) action levels. Of
the volume of soil excavated, approximately 12 cubic yards were transported by Southwest
Field Services for disposal at Envirotech Landfarm, near Bloomfield, New Mexico. The
remaining soils (overburden) were field screened and determined not to have been
impacted by the release. These soils were stockpiled for use as backfill.

A grab sample from shallow groundwater was also collected from near the base of the
excavation for laboratory analysis. Dissolved phase benzene, toluene, and total xylene
concentrations were reported above the New Mexico Water Quality Control Commission
(WQCC) standards for groundwater. Ethylbenzene was reported at 280 pg/L, which is below
the WQCC standard of 750 pg/L.

On August 22, 2011, Tami Ross and Ross Kennemer of AES met with Aaron Dailey of
Enterprise at the release location. Two test holes were excavated within the pipeline right-
of-way (ROW) and were located approximately 30 feet from the release area of the pipeline.
The first test hole was excavated north of the release area, and one soil and one
groundwater sample were collected. The second test hole was excavated east of the release
area, and one soil and one groundwater sample were also collected. BTEX and TPH
concentrations for the two soil samples were below laboratory detection limits. Dissolved
phase benzene concentrations were reported above the WQCC standard for groundwater in
the north test hole with 240 pg/L.

A vacuum truck was used to pump out the groundwater from the excavation that was
originally dug on August 8, 2011. Fresh groundwater had been allowed to infiltrate into the
excavation, and a groundwater sample was collected. The sample was not submitted for
laboratory analysis since strong hydrocarbon odors were detected. Based on this
observation, AES and Enterprise personnel discussed continued excavation options at the
site.

On August 23, 2011, Enterprise personnel, Tami Ross of AES, and IMI personnel returned to
the site. A track hoe was used to extend and deepen the excavation to approximately 4 feet
below the pipeline, for a total depth of 12 feet below ground surface (bgs). The excavation
was extended horizontally to the west about 10 feet, resulting in an excavation area
approximately 30 feet by 20 feet. Approximately 48 cubic yards of soil were stockpiled for
disposal at a NMOCD approved landfarm facility.

Prior to backfilling the excavation, one groundwater sample was collected from the
excavation for laboratory analysis. Dissolved phase benzene concentrations were reported
above the WQCC standard with 31 pg/L. No soil samples were collected during the August
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23, 2011, excavation activities since the soil samples collected from the excavation on
August 8, 2011, were below NMOCD action levels.

3.0 Groundwater Investigation — November and December 2011

On November 29, 2011, a groundwater investigation was conducted by AES in order to
delineate the full extent of petroleum hydrocarbon impact on groundwater resulting from
the release. The investigation included the installation of four soil borings (SB-1 through SB-
4), which were completed as groundwater monitor wells (MW-1 through MW-4). The
monitor wells were developed on December 16, 2011, and groundwater samples were
collected on December 29, 2011. Soil and groundwater samples were collected in
accordance with U.S. Environmental Protection Agency (USEPA) Environmental Response
Team’s Standard Operating Procedures (SOPs), and applicable American Society of Testing
and Materials (ASTM) standards.

3.1 Permits and Access Agreements
No property access agreements were necessary; however, Enterprise obtained necessary
approvals from BLM prior to implementation of the groundwater investigation.

3.2  Utilities Notification
AES utilized the New Mexico One-Call system to identify and mark all underground utilities
at the site before initiating the investigation.

3.3 Notification
AES notified Aaron Daily and Shane Cooley of Enterprise by telephone 48 hours prior to field
activities.

3.4  Health and Safety Plan

Prior to the start of the investigation, AES prepared and implemented a comprehensive site-
specific Job Safety Analysis (JSA) addressing the site investigation and associated soil and
groundwater sampling. All employees and subcontractors were required to read and sign
the JSA to acknowledge their understanding of the information contained within the JSA.
The JSA was implemented and enforced on site by the assigned Site Safety and Health
Officer. A tailgate meeting was held and documented during field activities, and addressed
site-specific health and safety concerns or issues.

3.5 Installation and Sampling of Soil Borings

On November 29, 2011, AES installed four soil borings (SB-1 through S$B-4) within and
adjacent to the August 2011 excavation area in order to define the lateral and vertical extent
of near surface and subsurface soil contamination. The soil borings were each advanced to a
total depth of 15 feet bgs. The locations of soil borings are presented on Figures 2 and 3.
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3.5.1 Drilling Methods

Soil borings were completed with a GeoProbe DT 6620 track-mounted direct push rig
operated by Earth Worx, Los Lunas, New Mexico.

3.5.2 Soil Sample Collection

Soil samples were collected from continuously driven core-barrel samplers during
advancement of the soil borings. At 4-ft intervals, a soil sample was collected from the core
barrel sampler and transferred to appropriately labeled sample containers. The sample was
split for field screening of volatile organic compounds (VOCs) with a photo-ionization
detector (PID) organic vapor meter (OVM} and laboratory analysis. The soil samples
collected for laboratory analysis were collected from the capillary fringe.

For each soil boring, a Soil Boring Log was completed. These logs recorded sample
identification, depth collected, and method of collection, as well as observations of soil
moisture, color, grain size, contaminant presence, and overall stratigraphy. Soil Boring Logs
are included in Appendix A.

3.5.3 Field Screening

Samples were collected at 4 foot intervals from each soil sampling location and field
screened for volatile organic vapors utilizing a PID-OVM, which was calibrated to 100 parts
per million (ppm) with isobutylene gas.

Once collected, the soil samples to be field screened were immediately placed in 1 quart
glass mason jars and sealed with aluminum foil. The soil samples were then allowed to
warm to approximately 80°F. Approximately 10 minutes were allowed for the soil to be
heated and for any VOCs in the soil to accumulate in the headspace of the glass jar. During
the initial stages of headspace development, the sample was gently shaken for one minute
to promote vapor development and disaggregate the sample. Volatile gases were then
measured by penetrating the aluminum foil with the sampling tube of the PID-OVM. The
highest (peak) measurements were recorded onto the Soil Boring Logs.

3.5.4 Laboratory Analyses - Soil

Soil samples collected from borings were submitted to Hall Environmental Analysis
Laboratory (Hall}, Albuguerque, New Mexico, for laboratory analysis of the following
parameters:

= BTEX - USEPA Method 8021
s TPH Gasoline Range Organics (GRO) and Diesel Range Organics (DRO}— EPA Method
8015 Modified
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Once collected, soil samples were preserved in laboratory-supplied containers and stored in
an insulated cooler containing ice. Samples were shipped by Hall personnel in insulated
coolers containing ice at less than 6°C via bus to the laboratory.

3.6 Groundwater Monitor Well Installation

3.6.1 Groundwater Monitor Well Installation and Construction

A total of four monitor wells (MW-1 through MW-4) were instaliled at the site. Monitor wells
were positioned around the excavation area in order to define any horizontal extent of
contaminants in groundwater. Monitor well construction consisted of 2-inch outside
diameter (OD) Schedule 40 PVC screen and blank riser casing. The screened interval
extended approximately 10 feet across the water table. The screen was packed with 10/20
Colorado silica sand. A bentonite seal was placed above the sand pack, and concrete grout
with approximately 5 percent bentonite was poured from the top of the bentonite plug to
approximately 0.5 feet of ground surface. An above grade locking steel protective casing,
enclosed with a shroud of concrete, was installed on the well to prevent unauthorized access
and damage. Monitor well construction diagrams for MW-1 through MW-4 are included on
the soil boring logs in Appendix A.

3.6.2 Groundwater Monitor Well Development

Following monitor well installation and completion, each well was developed in order to
remove fine-grained sediments from the sand pack and to increase hydraulic conductivity
through the well screen. Each well was developed by a combination of surging and pumping
techniques. Groundwater purged from the wells was contained in labeled and sealed plastic
water tank. Approximately 50 gallons of development water were disposed of at
Envirotech’s NMOCD permitted landfarm. Monitor wells were developed in strict
accordance with AES SOPs. Details of monitor well development, including purged water
volume, are included on a Groundwater Monitor Well Development Form, which is
presented in Appendix B.

3.6.3 Monitor Well Survey

The location and elevation of the top of each well casing was surveyed to the nearest 0.01
foot with reference to mean sea level by Arrow Engineering, a New Mexico Licensed
Professional Surveyor. Each well was tied to an existing USGS benchmark.

3.7  Groundwater Sample Collection

3.7.1 Groundwater Sample Collection

On December 29, 2011, a total of four groundwater samples were collected from the
groundwater monitor wells (MW-1 through MW-4). Prior to purging each groundwater
monitor well, depth to groundwater was measured with a water level indicator. The water
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level indicator was decontaminated prior to measuring the depth to groundwater in each
well. Depth to groundwater for each well was recorded on the field groundwater sampling
forms.

After measuring depth to groundwater in each monitoring well, each well was purged using
a disposable bailer. Three well volumes were purged from each well, and water quality
parameters (pH, temperature, electric cal conductivity, dissolved oxygen and oxygen
reduction potential) were recorded on the field groundwater sampling forms. After the
three well volumes were purged, a groundwater sample was collected using the same
disposable bailer that was used to purge the well.

3.7.2 Laboratory Analyses - Groundwater
All groundwater analytical samples were analyzed for the following parameters:

= BTEX - USEPA Method 8021
= TPH (DRO/GRO) — USEPA Method 8015B Modified

3.7.3 Sample Preservation and Handling

Once collected, all samples were preserved in laboratory-supplied containers and stored in
an insulated cooler containing ice. Samples were shipped by Hall personnel in insulated
coolers containing ice at less than 6°C via bus to the laboratory.

4.0 Field and Laboratory Soil and Groundwater Results — November and
December 2011

4.1  Soil

Field screening VOC vapor readings (via OVM) ranged from non-detectable in SB-1, SB-2 and
SB-4 up to 59.4 ppm in SB-3. Soil analytical results showed that soil samples from the
capillary fringe in SB-1 through SB-4 were below NMOCD action levels or below laboratory
detection limits for benzene, BTEX, and TPH. The field screening and analytical results have
been tabulated and are presented in Table 1 and on Figure 3. Soil analytical laboratory
reports are presented in Appendix C.

4.2  Groundwater

Depth of groundwater ranged from 7.94 feet below top of casing (TOC) in MW-3 down to
11.51 feet TOC in MW-3. Based on depth to groundwater measurements, the gradient is
0.0006 ft/ft in a northeastern direction. Groundwater elevation contours for December
2011 are included as Figure 4.
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Groundwater pH ranged from 6.42 in MW-4 up to 7.14 in MW-1. Dissolved oxygen readings
ranged from 1.28 mg/L in MW-2 up to 3.19 mg/L in MW-4, and conductivity readings were
between 4.53 mS and 8.44 mS.

Dissolved phase analytical results show reported concentrations for benzene, toluene, and
xylenes were below laboratory detection limits in MW-1, MW-2, and MW-4. The highest
ethylbenzene concentration was reported at 2.4 pg/L in MW-3 and is well below the
applicable WQCC standard of 750 pg/L. TPH as GRO and DRO in MW-1 through MW-4 were
below laboratory detection limits. The analytical results for groundwater samples have been
tabulated and are presented in Table 3 and on Figure 5. Groundwater analytical laboratory
reports are presented in Appendix C.

5.0 Conclusion and Recommendations

A tota! of four soil borings (SB-1 through SB-4) were installed by AES in November 2011 and
subsequently completed as monitor wells MW-1 through MW-4. Soil analytical results
confirm that soil samples collected from SB-1 through SB-4 were below NMOCD action levels
or below laboratory detection limits for benzene, total BTEX, and TPH.

Analytical results for samples collected from MW-1 through MW-4 in December 2011 show
that concentrations for BTEX were below applicable WQCC standards and for TPH were
below laboratory detection limits.

Based upon the results of the groundwater investigation associated with the Olmer #4
Pipeline release, groundwater has not been impacted within the source area above
applicable WQCC standards. AES recommends at least three additional quarterly
groundwater monitoring and sampling events to confirm contaminant concentrations
remain below WQCC standards.
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6.0 Certification

I, the undersigned, am personally familiar with the information submitted in this
Groundwater Investigation Report, prepared on behalf of Enterprise Products Company, Inc.
for the November and December 2011 site investigation activities associated with the
August 2011 2D-1LP (Olmer #4) pipeline release in San Juan County, New Mexico. 1 attest
that it is true and complete to the best of my knowledge.

Tami C. Ross, CHMM
Project Manager

. Y Iy
PR S E N
Lo i L ,"J}glwf K;MJ% .

o
Elizabeth McNally, P.E.
Principal
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