














SITING AND HYDRO-GEOLOGICAL REPORT FOR GALLEGOS CANYON UNIT 211
— TANK ID: 3004511651B

Siting Crit ia 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 fro1 Stone and others (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 are also considered. A topographic map of the site is
provided as Figure 2 and 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 « church. Figure 4 demonstrates, based on a search of the OSE database and USGS
topographic maps, that there are no freshwater wells or springs within 1000 feet of the BGT.
Figure 5 demonstrates that the BGT is not within a municipal 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 Hydrology

This partic ar site is located southwest of Farmington, New Mexico on an outcrr  of Ojo
Alamo Sandstone to the west of Gallegos Canyon. The outcrops cap sloping units of the
Kirtland Shale and drain to the nearby San Juan River. Deposits of Quaternary alluvial sands
occur prominently near streams and drainages. The river is approximately 1 mile to the north,
but over 100 feet lower in elevation.

Regional  plogy and Hyd~~'~gy

The San Juan Basin is situated 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
bv the San Juan River, the only permanent stream in the Navajo Section of the Colorado Plateau.
«u€ 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 about 30 miles northeast of Farmington, 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 eolian
depositional 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 Fruitland Formation consists of
interbedded sandy shale, carbonaceous shale, sandstone and coal units. The Kirtlan Shale is
divided into a lower shale member, a middle sandstone unit and an upper sandy shale member.



The two formations are difficult to differentiate and are often treated together. The combined
thickness of the Fruitland-Kirtland interval ranges from 100 to 2000 feet (Stone et al., 1983).
Aquifers within the Fruitland-Kirtland Formations are primarily limited to the Farmington
Sandstone Member (20 to 480 feet thick), which is the middle unit within the Kirtland Shale.
Reported discharge from stock wells is about 10 gallons per minute (Stone et al., 1983). The
aquifer supplies low yielding stock wells.

The Ojo Alamo Sandstone consists of sandstone, and conglomeratic sandstone and overlies the
Kirtland Shale. The thickness of the Ojo Alamo ranges from 72 to 313 feet. Beds of water-
yielding sandstone are present within the Ojo Alamo Sandstone, which are fluvial in origin. The
predominant aquifer within the unit occurs near 200 feet in depth. Transmissivities are recorded
to range from 0.5 to 250 ft*/d. The aquifer is widely used as a domestic and stock water source
(Stone et al., 1983).
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1: Groundwater Less Than 50 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:

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

Tierra Corrosion Control, Inc. 1700 Schofield Ln. Farmington, NM 87401. Driller's Data
Log. (Data collected: All data are associated with cathodic protection wells installed at BP
facilities between 2008-2009. Data received: 05/06/2010).

Hy: )geological Evaluation: 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 Polygons 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 the Aztec 1 x 2 Quadrangle, Northwestern New Mexico and Southern Colorado.
1:250,000. 1- 1730. 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 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.
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Figure

Perennial 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:

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. 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:

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:

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.
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Layers:

Figure

4: Proximity to Water Wells
Water Wells: iWaters Database: NMOSE/ISC (Dec. 2009)
New Mexico Office of the State Engineer (OSE) /ISC iWaters database. (Data updated:
le from:
Springs/Seeps: 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:

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.

S: Proximity to Municipal Boundary

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. Data downloaded: April, 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).
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6: Proximity to 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 StatePlane New_Mexico West_FIPS_3003_Feet.

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

7: Proximity *~ €rsurface Mi»e

Layers:

Subsurface 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 Juan 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 im s and indexed usi:  >olygon index layer.
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8: Proximity to 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_StatePlane New_Mexico_West_FIPS 3003_Fect.

Pro led as tiled .tiff images and indexed using polygon index layer.
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6. BP will install and construct the BGT following the BP NMOCD approved Design and
Construction Plan, and will control surface water run on by the use of a berm or leaving a
portion of the tank wall exposed. BP will us¢ igh level shot-off devices to insure that the
BGT does not overflow.

7. The

8.

llowing requirements adhere to Subsection D of 19.15.17.12 NMAC.

a. BP will remove any visible or meast »le layer of oil from the fluid surface of the

BGT.

b. BP will inspect the BGT monthly. The monthly inspection will consist of the
following:

1.

Personnel will conduct a walk-around of the BGT to observe any
abnormalities or signs of corrosion on the vessel. Personnel will ins]  t the

surface run-on berm. Wt sle, inspection of the BGT s double wall
—double bottominsy ti ¢ flanges and valves for signs of leakage
or spills will be conduc nel will record any BGT defic  cies,

repair as necessary and report to BP Dispatch Office immedic vy if an
imminent danger to fresh water, public heath, or to the environment is
observed. BP will maintain a written record of the monthly inspections on
the BP inspection from referred to as the San Juan Lease !  ection Form.
BP will maintain these written records for at least five (5) years. A copy of
the San Juan Lease Inspection Form is attached.

BP will maintain sufficient freeboard of one foot in the BGT to prevent overtopping.

BP Operating and Maintenance Plan 04-01-2010















