














SITING AND HYDRO-GEOLOG CAL REPORT FOR ROELOFS B 002

Siting Criteria 19.15.17.10 NMAC

Depth to groundwater at the site is estimated to be greater than 100 feet. This estimation is based
on data from Stone and thers (1983), and depth to groundwater data obtained from water wells
permitted by the New Mexico State Engineer’s Office (OSE, Figure 1). Local topography and
proximity to adjacent water features is also considered. A topographic map of the site is
provided as Figure 2 an demonstrates that the below grade tank (BGT) is not within 300 feet of
any continuously flowing watercourse or within 200 feet of any other significant watercourse,
lakebed, sinkhole or playa lake as measured from the ordinary high water mark. Figure 3
demonstrates that the BGT is not within 300 feet of a permanent residence, school, hospital,
institution or church. Figure 4 demonstrates, based on a search of the Of | database and USGS
topographic maps, that 1ere are no freshwater wells or springs within 1000 feet of the BGT.
Figure 5 demonstrates that the BGT is not within a municip: boundary or a defined municipal
freshwater well field. Figure 6 demonstrates that the BGT is not within 500 feet of a wetland.
Figure 7 demonstrates that the BGT is not in an area overlying a subsurface mine. The BGT is
not located in an unstable area. Figure 8 demonstrates that the BGT is not within the mapped
FEMA 100-year floodplain.

Local Geology and Hy -ology

This particular site is located on a mesa top south of the San Juan River, but hundreds of feet
higher in elevation. The mesa is composed of the Nacimiento Formation. Broad shaley hills are
interspersed with occasional sandstone outcrops, and systems of canyons and drainages lead
north to the San Juan River, which is approximately 1 mile away, but hundreds of feet lower in
elevation.

Regional Geology and vdrology

The San Juan Basin is s 1ated in the Navajo section of the Colorado Plateau and is characterized
by broad open valleys, mesas, buttes and hogbacks. Away from major valleys and canyons
topographic relief is generally low. Native vegetation is sparse and shrubby. Drainage is mainly
by the San Juan River, the only permanent stream in the Navajo Section of the Colorado Plateau.
The San Juan River is a tributary of the Colorado River. Major tributaries include the Animas,
Chaco and La Plata Rivers. Flow of the San Juan River across the basin is regulated by the
Navajo Dam, located : out 30 miles northeast of Farmin; »n, New Mexico. The climate is arid
to semiarid with an average annual precipitation of 8 to 10 inches. Soils within the basin consist
of weathered parent rock derived from predominantly physical means mostly from ecolian
deposition: system with fluvial having a lesser impact.

Cretaceous and Tertiary sandstones, as well as Quaternary Alluvial deposits, serve as the primary
aquifers in the San Juan Basin (Stone et al., 1983). The Nacimiento Formation of Paleoc  age
occurs at the rface in a broad belt at the west  and southern edges of the cent  San Juan
Basin and dips beneath the San Jose Formation in the center. The lower part of the Nacimiento
Foni  ‘ion is composed of interbedded b* :, carbonaceous mudstones and white coarse-grained



sandstones. The upper part is comprised of mudstone and sandstone. It is generally slope-
forming, even within the sandstone units. Thickness of the Nacimiento ranges from 418 to 2232
feet. Aquifers within the coarser and continuous sandstone bodies of the Nacimiento Formation
are between 0 and 1000 feet deep in this section of the basin. Wells within these bodies flow
from 16 to 100 gallons per minute (f m), and transmissivities are expected to be 100 ft*/d (Stone
et al, 1983). Groundwater within these aquifers flows toward the San Juan River.

Refer~—-es

Circular 154—Guidebo : to coal geology of northwest New Mexico By E. C. Beaumont, J. W.
Shomaker, W. J. Stone, and others, 1976

Stone, et al., 1983, Hy ogeology and Wat. Resources of the San Juan Basin, New Mexico,
Socorro, New Mexico I reau of Mines and Mineral Resources Hydrologic Report 6, 70 p



























SOUTHERN SAN JUAN BASIN (SSJB)
Figure Citation List
March 2010

Fiaunve 1: Groundwater Less Than S0 ft.

Layers:
Water Wells: iWaters Database: NMOSE/ISC (Dec. 2009)

New Mexico Office of the State Engineer (OSE) /ISC iWaters database. (Data updated:
12/2009. Data received: 03/09/2010). Data available from:

Cathodic Wells: Tierra Corrosion Control, Inc. (Aug. 2008)

Tierra Corrosii ntrol, Inc. 700 Schofield Ln. Farmington, NM 87401. Driller's Data
Log. (Dataco «d: All data are associated with cathodic protection wells installed at BP
facilities between 2008-2009. Data received: 05/06/2010).

Hydrogeological valuation: Wright Water Engineers, Inc. (2008)

Evaluation completed by Wright Water Engineers, Inc. Durango Office. Data created using
digital statewide geology at 1:500,000 from USGS in combination with 10m Digital Elevation
Model (DEM) from NRCS. (Data compiled: 2008.)

Results: Spatial | lygons representing "Groundwater likely to be less than 50 ft." and
"Groundwater suspected to be less than 50 ft.".

Surficial Geology: USGS (1963/1987)

Data digitized and rectified by Geospatial Consultants. (Data digitized: 03/23/2010). Original
hard copy maps sourced from United States Geological Survey (USGS). Data available from:

Geology, Structure and Uranium Deposits of the Shiprock Quadrangle, New Mexico and
Arizonia. 1:250,000. 1- 345. Compiled by Robert B. O'Sullivan and Helen M. Beikman. 1963.

Geologic Map of 2 Aztec 1 x 2 Quadrangle, Northwestern New Mexico and Southern Colorado.
1:250,000. 1-17. . Compiled by Kim Manley, Glenn R. Scott, and Reinhard A. Wobus. 1987.

Aerial Imagery: Conoco (Summer 2009)

ConocoPhillips Company. (Flown: Summer 2009). 12 in. High Resolution Orthoim  ry.
Projected coordinate system name:
NAI™ 1987 StatePlane New Mexico West FIPS 3003 Feet.

Provided as tiled ffimages and indexed using polygon index layer.



Figure 2: Proximity { Watercourses

Layers:
Perennial Strea; : NHD, USGS (2010)

National Hydrography Dataset (NHD). U.S. Geological Survey. (Data last updated: 02/19/
2010. Datarece 'ed: 03/09/2010). High-resolution: 1:24,000. Digital Representation of USGS
24k Topographic map series w 1 field updates as required. Data available from:

Intermittent Streams: NHD, USGS (2010)

National Hydrography Dataset (NHD). U.S. Geological Survey. (Data last updated: 02/19/
2010. Data received: 03/09/2010). High-resolution: 1:24,000. Digital Representation of USGS
24k Topographic map series with field updates as required. Data available from:

Water Bodies: NHD, USGS (2010)

National Hydrography Dataset (NHD). U.S. Geological Survey. (Data last updated: 02/19/
2010. Datareceived: 03/09/2010). High-resolution: 1:24,000. Digital representation of USGS
24k Topographic map series with field updates as required. Data available from:

USGS Topographic Maps: USGS (2007)

USGS 24k Topographic map series. 1:24000. Maps are seamless, scanned images of USGS
paper topographic maps. Data available from:

Figure 3: Proximity to Permanent Structure

Layers:
Aerial Imagery: Conoco (Summer 2009)

ConocoPhillips Company. (Flown: Summer 2009). 12 in. High Resolution Orthoimagery.
Projected coordinate system name:
NAD_1983_StatePlane New_Mexico_West FIPS 3003 Feet.

Provided as tiled .tiff images and indexed using polygon index layer.



Figure 4: Proximity t Water W¢ s

Layers:
Water Wells: iWaters Database: NMOSE/ISC (Dec. 2009)

New Mexico Office of the State Engineer (OSE) /ISC iWaters database. (Data updated:
12/2009. Data received: 03/09/2010). Data available from:

Springs/Seeps: NHD, USGS (2010)

National Hydrography Dataset (NHD).  S. Geological Survey. (Data last updated: 02/19/
2010. Datareceived: 03/09/2010). High-resolution: 1:24,000. Digital representation of USGS
y series with field updates as required. Data available from:

Aerial Imagery: Conoco (Summer 2009)

ConocoPhillips Company. (Flown: Summer 2009). 12 in. High Resolution Orthoimagery.
Projected coordinate system nz e:
NAD 1983 Statc lane New Mexico West FIPS 3003 Feet.

Provided as tiled .tiff images 2 | indexe using polygon index layer.

Figure 5: Proxir-*' to Muni~inal loundary
Layers:
Municipal Boundary: San Juan County, New Mexico (2010)

Data provided by San Juan County GIS Division. (Data received: 03/25/2010).

Shaded Relief: NED, USGS (1999)

National Elevation Dataset (NED). U.S. Geological Survey, EROS Data Center. (Data created:
1999. wpril, 2010). Resolution: 10 meter (1/3 arc-second). Data available
from:

StreetMap North America: Tele Atlas North America, Inc., ESRI (2008)

Data derived from Tele Atlas Dynamap/Transportation North America, version 5.2. (Data
updated: annually. Data series issue: 2008).



Figure

6: Proximity t Wetlands

Layers:

Figure

Wetlands: NWI (2010)

National Wetlands Inventory (NWI). U.S Fish and Wildlife Service. (Data last updated:
09/25/2009. Data received: 03/21/2010). Data available from:

Aerial Imagery: Conoco (Summer 2009)

ConocoPhillips Company. (Flown: Summer 2009). 12 in. High Resolution Orthoimagery.
Projected coordinate system name:
NAD 1983 Stat lane New_Mexico West FIPS 3003 Feet.

Provided as tiled .tiff images and indexed using polygon index layer.

7: Proximity to Subsurface Mine

Layers:

Subsurfaee Mine: NM Mining and Minerals Division ( 2010)

New Mexico Mining and Minerals Division. (Data received: 03/12/2010). Contact: Susan
Lucas Kamat, Geologist. Provided PLSS NM locations (Sections) for the two subsurface mines
located in San Ju and Rio Arriba counties.

Aerial Imagery: Conoco (Summer 2009)

ConocoPhillips Company. (Flown: Summer 2009). 12 in. High Resolution Orthoimagery.
Projected coordinate system name:
NAD 1983 StatePlane New Mexico West FIPS 3003 Feet.

Provided as tiled .tiff images and indexed using polygon index layer.



Figure

8: Proximity t FEMA Floodplain

Layers:

FEMA Floodplain: FEMA (varying years)

Data digitized and rectified by Wright Water Engineers, Inc. (Data digitized: August 2008).
Digitized from hard copy Flood Insurance Rate Maps (FIRMs) (varying years) of San Juan County.

Aerial Imagery: Conoco (Summer 2009)

ConocoPhillips Company. (Flown: Summer 2009). 12 in. High Resolution Orthoimagery.
Projected coordinate system name:
NAD 1983 Statt lane New Mexico West FIPS 3003 Feet.

Provided as tiled .tiff images and indexed using polygon index layer.



BP AMERICA PRODUCTION COMPANY

San Juan Basin in Northwest New Mexico
Below-Grade Tank Design and Construction Plan

Pursuant to Rule 19.15.17.11 NMAC, BP America Production Company (BP) shall construct a
below-grade tank (BGT) or modify an existing ermitted BGT according to the following plan. Any
deviations from this plan will be addressed on the New Mexico Oil Conservation Division’s
(NMCOD) form C-144 at the time of submittal.

Design and Construction Plan

1.

BP will design d construct a BGT which will be constructed to contain liquids and prevent
contamination of fresh water and protect public health and the environment.

BP is the well «  erator and shall install and maintain a well sign that is in compliance with
19.15.16.8 NMAC. The sign will be posted at the well site to address, at a minimum;
Well Number

Property name

Operatc :name

Location by footage, quarter-quarter section, township and range (or unit letter)
API number

Emergency contacti ormation

e a0 o

BP will fence or enclose its BGTs in a manner that prevents unauthorized access and shall
maintain its fer 2 in good repair.

BP will fence or enclose a BGT located within 1,000 feet of a permanent residence, school,
hospital, institution or church with, at a minimum a chain link security fence at 3t six (6)
feet in height v h at least two (2) strands of barbed wire at the top. BP will ensure that all
gates associated with the fence are closed and locked when responsible personnel are not on-
site.

BP is requesting NMOCD’s approval for an alternative fence design that provides, at a
minimum, equivalent protection to the design specified in Paragraph 3 of Subsection D of
19.15.17.11 NMAC for BGTs beyond the stated distance in paragraph 4 of this document.
BP’s proposed design for its BGTs will utilize 48” steel mesh field-fence (hogwire) with a
metal or steel top rail. Perimeter T-post will be installed roughly every 10 feet.

BP will constr  : an expanded metal covering that completely covers the top of the BGT.
The covering v | be constructed such that it will prevent hazardous conditions to wildlife,
including migratory birds

BP shall const:  :t the BGT of materials that are resistant to produced water, any contained
liquids,andda 1ge from sunlight. BP’s BGTs will be constructed of carbon steel that meets
the requirements of ASTM A36.

BP’s BGTs shall have a properly constructed earthen foundation consisting of a level base
free of rocks, debris, sharp edges, or irregularities as to prevent punctures, cracks or
indentations to the tank bottom as demonstrated on the design drawing.

BP will construct and operate the BGT to prevent surface water run-on by using both earthen

BP Design Construction Plan-
BGT 04012010.doc



10.

11.

12.

13.

14.

berms and leaving a portion of the BGT above the original grade as demonstrated on the
design drawing.

BP will cons 1ct and oper. : the BGT to prevent overflow and overfilling of the BGT.
Overflow will be prevented by use of an electronic high fluid level detector that will
automatically engage an electronic shut-off valve when a 1 foot freeboard is reached. The
Hi-level automatic alarm notifies well optimizers when liquid level has reached within a pre-
set distance to the top of the BGT. The Hi Hi alarm will trigger the Hi-level automatic
shutdown valve which will close in the well until the liquid level can be lowered.

BP will construct and install a double-walled tank design per Subparagraph (b) of Paragraph
(4) of Subsection [ 0f19.15.17.11 NMAC with a two (2) inch diameter leak detection port.
The floor supports located in the annular space of the tank bottom will be channeled to allow
outward movement of liquid between the walls. Leak detection will be monitored per BP's
Operating and Maintenance Plan. The walls of the BGT will be constructed of carbon steel
that meets the ASTM A36 standard. BP's BGT design will insure containment of tank
contents and protect underlying groundwater. The production equipment line drain is an
automated drain that allows water level in production equipment (generally the separator) to
be maintained within the equipment's operating parameters. The environmental drain is a
manually operated drain that is used to drain liquids off of equipment. The tank drain is a
manually operated drain, typically in the closed position that is used to rid the condensate
tank of any water accumulation. The vent drain is a manually operated drain off
discharge of production equipment (usually the separator) and is used to blowdown the
wellsite. The swab drain line is a manually operated drain originating between the wellhead
and separator and is used during well workovers when large amounts of liquid are removed
from the well and sent strai; t to the BGT.

BP owned and operated BGTs that were constructed and installed prior to June 16, 2008 that
do not meet all the requirements of Paragraphs (1) through (4) of Subsection10f19.15.17.11
NMAC and are not included in Paragi Hh (6) of Subsection [ 0f19.15.17.11 NMAC are not
required to equ rorberetro to comply with Paragraphs (1) through (4) of Subsection I of
19.15.17.11 NMAC solong the BGT demonstrates integrity. If the existing BP BGT does
not demonstrate integrity, BP shall promptly remove the BGT and install a BGT that
complies with the BP NI )CD a roved BGT design attached to the Design and
Construction Plan. BP sha comply with the operational requirements of 19.15.17.12
NMAC.

BP owned and operated BGTs that were constructed and installed prior to June 16 )08

are single walled and where any portion of the tank side wall is below ground surface and
not visible shall be retrofit or replaced to comply with Paragraphs (1) through (4) of
Subsection [ 0f 19.15.17.11 NMAC or shall be closed within 5 years of June 16, 2008. If the
existing BP owned and operated BGT does not demonstrate integrity, BP shall promptly
remove the Bt " and install a BGT that complies with the BP NMOCD approved BGT
design attached to the Design and Construction Plan. BP shall comply with the operational
requirements ¢  19.15.17.12 NMAC.

The general specifications for the design and construction of the BGT have been provided in
the attached BP design and construction schematic.

BP Design Construction Plan-
BGT 04012010.doc















BP AMERICA PRODUCTION COMPANY
SAN JUAN BASIN, NORTHWEST NEW MEXICO

BELOW-GRADE TANK CLOSURE PLAN

This plan will address the standard protocols and procedures for closure of below-grade tanks
(BGTs) on BP America Production Company (BP) well sites. As stipulated in Paragraph A of
19.15.17.13 NMAC, BP shall close a BGT within the time periods provided in 19.15.17.13
NMAC, or by an earlier date that the New Mexico Oil Conservation Division (NMOCD)
requires because of in iinent danger to fresh water, public health, safety or the environment. If
deviations from this plan are necessary, any specific changes will be included on form C-144 and
approved by the NMOCD. BP sha close an existing BGT that does not meet the requirements
of Paragraphs (1) through (4) of Subsection I of 19.15.17.11 NMAC or is not included in
Paragraph (5) of Subsection I 0of 19.15.17.11 'MAC within five years after June 16, 2008, if not
retrofit with a BGT that complies v h the BP NMOCD approved BGT design attached to the BP
Design and Construr on Plan. BP shall close an existing BGT that does not meet the
requirements of Paragraphs (1) through (+ of Subsection I of 19.15.17.11 NMAC, if not
previously retrofitted  comply with the BP NMOCD approve BGT Design attached to the BP
Design and Construction Plan, prior to any sale or change in operator pursuant to 19.15.9.9
NMAC. BP shall close the permitted BGT within 60 days of cessation of the BGTs operation or
as required by the trar tional provisions of Subsection B, D, or E of 19.15.17.17 NMAC.

General Closure Plan

1. BP shall no y the surface owner by certified mail that it plans to close a BGT.
Evidence of 1ailing of t - notice to the address of the surface owner shown in the
county tax records demonstrates compliance with this requirement.

2. BP shall notify the division District III office verbally or by other means at least 72
hours, but nc more than one (1) week, prior to any closure operation. The notice shall
include the operator’s name, and the location to be closed by unit letter, section,
township and range. If the BGT closure is associated with a particular well, then the
notice shall also include the well’s name, number and API number.

3. BP shall remove liquids and sludge from the BGT prior to implementing a closure
method and dispose of the liquids and sludge in a NMOCD’s division-approved
facility. The facilities to be used are:

BP Crouch Mesa Landfarm, Permit NM-02-003 (Solids)
‘J Landfarm, Permit NM-01-010(B) (Solids and Sludge)
Basin Disposal, Permit NM-01-0005 (Liquids)
Envirotech Inc Soil Remediation Facility, Permit NM-01-0011 (Solids and
Slu )

ao o

BP Operated GCU 328 SWD, API 30-045-24735 (Liquids)
BP Operated 1itchard NL | API 3+ 145-28351 (Liquids)

e. BP Operated .E. Elliott SWD #1, API 30-045-27799 (Liquids)
f. BP Operated 13 GCU SWD #1, API 30-045-28601 (Liquids)

g. BP Operated 59 SWD, API 30-045-20006 (Liquids)

h. BP Operated )6 SWD. API 30-045-24286 (Liquids)

1. BP Operated )7 SV. _, API 30-045-24248 (Liquids)

]

k.

BP BGT Closure Plan 04-01-2010



10.

11.

BP shall remove the BGT and dispose of it in a NMOCD approved facility or recycle,
reuse, or reclaim it in a manner that the NMOCD approves. If a liner is present and
must be disposed of it will be cleaned by scraping any soils or other attached materials
on the liner a de mini1 1s amount and disposed at a permitted solid waste facility,
pursuant to Subparagraph n) of Paragraph (1) of Subsection C of 19.15.35.8 NMAC.
Documentation as to the final disposition of the removed BGT will be provided in the
final closure report.

BP shall remove any on-site equipment associated with a BGT unless the equipment is
required for well production.

BP shall test the soils beneath the BGT to determine whether a release has occurred.
BP shall collect at a minimum: a five (5) point composite sample and individual grab
samples from any area that is wet, discolored or showing other evidence of a release
and analyze for BTEX, TPH and chlorides. The testing methods for those constituents
are as follows;

Constituents Testing Method Release Verification
(mg/Kg)

Benzene | US EPA Methnd €W.244 8021B or 8260B 0.2

Total BTEX | US EPA Mewnoa >w-340 8021B or 8260B 50

TPH US EPA Method SW-846 418.1 100

Chlorides US EPA Method 300.0 or 4500B 250 or background

Notes: g/Kg = milligram per kilogram, BTEX = benzene,
luene, ethylbenzene, and total xylenes, TPH = total
etroleum hydrocarbons. Other EPA methods that the

division approves may be applied to all constituents
sted. Chloride closure standards will be determined by
hich ever concentration level is greatest.

BP shall notify the division District III office of its results on form C-141.

If it is determined that a release has occurred, then BP will comply with 19.15.30
NMAC and 19.15.29 NMAC, as appropriate.

If the sampli ; demonstrates that a release has not occurred or that any release does not
exceed the concentrations specified above, then BP shall backfill the excavation, with
compacted, 1 n-waste cor ining, earthen material; construct a division-prescribed soil
cover, re-cor ur and re-vegitate the location. The location will be reclaimed if it is not
with in the active process area.

BP shall reclaim the BGT location and all areas associated with the BGT including
associated access roads to a safe and stable condition that blends with the surrounding
undisturbed area. BP shall subs ‘ially restore the impacted surface area to the
condition th: existed prior to oil and gas operations by placement of the soil cover as
provided in Subsection H of 19.15.17.13 NMAC, re-contour the location and associated
arcas to a contour that approximates the original contour and blends with the
surrounding pography and re-vegetate according to Subsection 1 of 19.15.17.13
NMAC.

The soil cover for closures where the BGT has been removed or remediated to the
NMOCD's ¢ isfaction shall consist of the background thickness of topsoil or one foot
of suitable material to establish vegetation at the site, whichever is greater. The soil

BP BGT Closure Plan 04-01-2010



12. BP shall seed the disturbed area the first growing season after closure of the BGT.
Seeding will be accomplished by drilling on the contour whenever practical or by other
division-approved methods. Vegetative cover will be, at a minimum, 70% of the native
perennial vegetative cover (un-impacted by overgrazing, fire or other intrusion
damaging to native vegetation), consisting of at least three native plant species,
including at st one grass, but not including noxious weeds, and maintenance of that
cover throug two successive growing seasons. During the two growing seasons that
prove viability, there shall be no artificial irrigation of the vegetation.

13. BP shall seed, plant and re-seed pursuant to Paragraph (3) of Subsection I of
19.15.17.13 NMAC, until the location successfully achieves the required vegetative
cover.

14. Pursuant to Paragraph (5) of Subsection I of 19.15.17.13 NMAC, BP shall notify the
NMOCD when it has seeded or planted and when it successfully achieves re-
vegetation.

15.  Within 60 days of closure completion, BP shall submit a closure report on NMOCD’s
form C-144, d will include the fo )wing;

a. proof of closure notification (surface owner and NMOCD)

san ing analytical reports; information required by 19.15.17 NMAC;

dis; sal facility name and permit number

det s on back-filling, capping, covering, and where applicable re-vegetation

application rates and seeding techniques and

e. site reclamation, photo documentation.Disposal Facility Name and Permit
Number
16. BP shall certify that all information in the report and attachments is accurate, truthful, and
compliant with all applicable closure requirements and conditions specified in the
approved closure plan.

80T
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