














SITING AND HYDRO-GEOLOGICAL REPORT FOR GALLEGOS CANYON UNIT
COM G179

Siting Criteria 19.15.17.10 NMAC

Depth to groundwater at the site is estimated to be between 50 and 100 feet. This estimation is
based on data from 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 or 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 BC 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 particular site is located on a slope north of the San Juan River and south of Highway 64 on
the Nacimiento Formation. Topography is dominated by the main channel of the river, its
floodplain d terrace deposits. Moving away from the San Juan River, eroded surfaces of the
Nacimiento Formation form slopes that are capped by the resistant sandstones of the San Jose
Formation.

Depth to groundwater at the site is estimated to be between 50 and 100 feet. This estimate is
based on the elevation difference between the site (5453 feet) and the surface elevation of San
Juan River (5355 feet), as well as a body of water (5390 feet). The point at which the elevation
of San Juan River was measured is located appro " 1ately 2826 feet to the southwest, and the
body of water was measured 1890 feet to the southeast.

Regional Geology ~—* H-*~~"~~y

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
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 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 Nacimiento Formation of Paleocene age
occurs at the surface in a broad belt at the western and southern edges of the central San Juan
Basin and dips beneath the San Jose Formation in the center. The lower part of the Nacimiento
Formation is composed of interbedded black, 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 (gpm), and transmissivities are expected to be 100 ft*/d (Stone
et al, 1983). Groundwater within these aquifers flows toward the San Juan River.
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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:

Cathodic 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. I - 345. Compiled by Robert B. O'Sullivan and Helen M. Beikman. 1963.

Geologic Map of the Aztec I x 2 Quadrangle, Northwestern New Mexico and Southern Colorado.
1:250,000. I- 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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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:

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:

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 24k Topographic map series. 1:24000. Maps are seamless, scanned images of USGS

Fig ~~ ™~ to Watercourses

Layers:
Perennial Streams: NHD, USGS (2010)
Intermittent Streams: NHD, USGS (2010)
Water Bodies: NHD, USGS (2010)
USGS Topographic Maps: USGS (2007)
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.
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Figure

4: Proximity to Water Wells

Layers:

Figure

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). 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.

5: Proximity to Municipal Boundary

Layers:

Municipal Boundary: San 1an County, New Mexico (2010)
Data provided by San Juan County GIS Division. (Data received: 03/25/2010).
Sha d 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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Figure 6: Proximity to Wetlands

Layers:
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.

Pro led as tiled .tiff images and indexed using polygon index layer.

Figure 7: Proximity to Subsurface Mine

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 images and indexed using polygon index layer.
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Figure

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_Feet.

Pro- led as tiled .tiff images and indexed using polygon index layer.
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