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The responsible party must undertake the following actions immediately unless they could create a safety hazard that would result in injury 



This information must be provided to the appropriate district office no later than 90 days after the release discovery date. 

  Each of the following items must be included in the report. 





  Each of the following items must be included in the plan. 

  Each of the following items must be confirmed as part of any request for deferral of remediation. 



Each of the following items must be included in the closure report. 

OCD 4/13/2020

Cory Smith Environmental Specialist

7/28/2020
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destroy any copies of same.  Any unauthorized review, use, copying disclosure or distribution of this email and any attachments is prohibited.
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SITING AND HYDRO-GEOLOGICAL REPORT FOR RIDDLE 002A

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 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 is 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 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 particular site is located near the main channel of Vereda Canyon, a tributary of the San 
Juan River. Regional topography of the San Juan River area is composed of mesas dissected by 
deep, narrow canyons and arroyos. The more resistant cliff-forming sandstones of the San Jose 
Formation cap the interbedded siltstones, shales and sandstones of the Nacimiento Formation. 
Accumulations of talus and eroded sands at the base of canyon walls form steep to gentle slopes 
that transition into flat-bottomed arroyos within the canyons. Deposits of Quaternary alluvial and 
eolian sands occur prominently near the surface of the San Juan River area, especially near 
streams and washes.

Regional Geology and Hydrology 

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 slopeforming, 
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 ft2/d (Stone et al, 
1983). Groundwater within these aquifers flows toward the San Juan River. 

References

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

Stone, et al., 1983, Hydrogeology and Water Resources of the San Juan Basin, New Mexico, 
Socorro, New Mexico Bureau of Mines and Mineral Resources Hydrologic Report 6, 70 p 
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FIGURE

1
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TANK ID: 3004522148A
WELL NAME: RIDDLE 002A

GROUND ELEV: 6082 ft.

LEGEND

Groundwater Evaluation (Alluvial Geology)

!. BGT Location

!( Water Well Location

Groundwater Suspected to be Less Than 50 Feet BGS

Distance to BGT (Line of Sight)

1 Mile Buffer

Groundwater Likely Less Than 50 Feet BGS

Surficial Geology Units

Koa - Ojo Alamo sandstone

Kf - Fruitland formation

Kkl -  Kirtland shale,  lower shale member

Kkm - Kirtland shale, Farmington sandstone member

Kku - Kirtland shale, upper shale member

Kl - Lewis shale

Kmf - Menefee formation

Ka - Animas formation

Kch -  Cliff House sandstone

Qes - Eolian sand

Lake

Qal - Alluvium

Kpc - Pictured Cliffs sandstone

Kpl - Point Lookout sandstone

Qa - Alluvium

Qap - Pediment gravel

Qat - Terrace gravel
Tsr - Regina Member

Tbg - Bridgetimber Gravel

Tsj - San Jose Formation

Qg - Terrace gravel

Qgs - Gravelly sand

Qsw - Sheetwash alluvium

Tn - Nacimiento formation

Ti - Intrusive rocks

Tsc - Cuba Mesa Member

POD Number Well Depth Water Depth Elevation
SJ 02155 0 0 5870
SJ 00024 305 0 6258
SJ 00051 305 0 6258
SJ 00010 292 0 6278
SJ 00009 396 60 6539



Point of Diversion Summary
New Mexico Office of the State Engineer

POD Number TwsQ4Q64 SecQ16 XRng Y
SJ  00024 30N 10W23242 246083 4076508*

Driller License:
Driller Name:

Drill Start Date:
Log File Date:
Pump Type:
Casing Size: Depth Well:

Source:
Drill Finish Date:
PCW Rcv Date:
Pipe Discharge Size: Estimated Yield:

Depth Water:305 feet

02/03/1953

7.00

02/03/1953
Shallow12/03/1953

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest)

Water Bearing Stratifications: DescriptionTop Bottom
285 305 Sandstone/Gravel/Conglomerate

x

BottomTopCasing Perforations:
285 305

x

(NAD83 UTM in meters)

Plug Date:

Driller Company:

Well Tag

4/10/20 10:18 AM

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties,
expressed or implied, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

1Page 1 of

*UTM location was derived from PLSS - see Help

POD SUMMARY - SJ  00024
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SOUTHERN SAN JUAN BASIN (SSJB) 

Figure Citation List 

March 2010 

Figure 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:  
http://www.ose.state.nm.us/waters_db_index.html.

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).

 Hydrogeological 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: 
http://pubs.er.usgs.gov/.

 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 1 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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Figure 2:  Proximity to Watercourses

Layers:

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:  
http://nhd.usgs.gov/.

 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:  
http://nhd.usgs.gov/.

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:  
http://nhd.usgs.gov/.

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:  http://store.usgs.gov.

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: 

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:  
http://www.ose.state.nm.us/waters_db_index.html.

 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:  
http://nhd.usgs.gov/.

 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 5:  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:  http://ned.usgs.gov/.

 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:  http://www.fws.gov/wetlands/.

 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 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. 

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


