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January 30, 2026 
 
Mr. Mark Fleri 
ENTACT, LLC 
101 Old Underwood Rd Bldg. J 
La Porte, TX 77571 
 

RE: Red Bluff No. 1 and Roundy Abandoned Uranium Mines Geology and Hydrogeology 
Desktop Study, McKinley County, New Mexico 

Dear Mr. Fleri: 

EA Engineering, Science, and Technology, Inc., PBC (EA) is pleased to summarize the findings 
of the geology and hydrogeology desktop study at Red Bluff No. 1 and Roundy Abandoned 
Uranium Mines (Site). Figure 1 shows the Site boundary and features referenced in this technical 
memorandum.  

This study summarizes the local geology and hydrogeology at the Site to assess using the 
existing strip mines as repositories for the Multi-Agency Radiation Survey and Site Investigation 
Manual (MARSSIM) 1 materials. This technical memorandum also assesses if a mound of rock 
with elevated radiological levels identified at the base of the Red Bluff cliff adjacent to the Site 
was associated with historical mining operations or is naturally occurring. Based on the 
information discussed in this technical memorandum, EA recommends the following: 

• Using the existing strip mines as a repository for MARSSIM 1 materials is unlikely to 
impact groundwater. This is based on the depth of water-bearing units and the presence 
of a finer-grained confining unit that underlies the strip mines. The finer grained 
lithologic unit acts as a liner underlying the strip mines and minimizes or prevents the 
infiltration of contaminants from impacting the deeper groundwater. A representative 
number of test borings should be advanced near the existing strip mine pits to a depth of 
100-130 feet below ground surface (bgs) to verify geological contacts, the absence of 
perched shallow aquifers, and confirm this desktop assessment. 

• The identified mound of rock with elevated radiological levels appears to be a result of 
erosion unrelated to historical mining activities, and therefore not subject to remedial 
action as part of the Site.  

Surface Geology 

Figure 2 shows the local geology at the Site, taken from the Geologic Map of the Dos Lomas 
Quadrangle, Cibola and McKinley Counties, New Mexico (Cather, 2011). The uranium ore 
bearing rock of interest at the Site is the Todilto Formation, a light gray to tan Jurassic age 
limestone. At the Site the Todilto Formation appears to be laterally continuous, and less than 10 
feet thick with bedding up to about 6 inches thick, based on observations of local outcrops. Small 
scale local folding (up to an amplitude of approximately 5 feet) was observed in most 
excavations indicating a generally planer surface with small scale variations in expected depth. 
Based on measurements (strike and dip) and GPS coordinates collected at surface exposures of 
the Todilto Formation, conservative calculations conclude a formation attitude (dip and dip 
direction) of between 3° and 6°, N32°E. Strike and dip measurements were taken at seven 
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location, shown as SD1 through SD7 on Figure 1. 
 
Further upslope, erosion of the Todilto Formation left the Jurassic age Entrada Formation  
exposed. The red cliff on the southwestern boundary of the Site is composed of the Entrada 
Formation (Figure 2). Regionally, two members are noted in the Entrada Formation, the Upper 
Sandstone Member and the Medial Silty Member (Figure 3). The upper sandy member forms 
prominent cliffs and is composed mainly of medium- to fine-grained sand with prominent cross-
bedding. The Medial Silty Member is described as a silty, very fine-grained sandstone with fairly 
flat bedding and well cemented with a predominantly calcium carbonate cement (Harshbarger et 
al., 1957). 
Where the Todlito Formation dips below ground surface, the bedrock is covered by a layer of 
Quaternary age eolian and alluvial deposits (Figure 1).  

Subsurface Geology 

Subsurface geology at the Site can be reasonably expected to follow the regionally observed 
stratigraphic sequence (Figure 3). In the down-dip direction, the Summerville Formation can be 
found stratigraphically above the Todilto Formation and below the Bluff Sandstone that outcrops 
approximately 1600 feet to the NE of the Site boundary (Figure 2). Locally, the Summerville 
Formation, a siltstone, is covered by Quaternary age eolian and alluvial deposits.  

The stratigraphically lowest formation observed at the Ste is the Entrada Formation. The 
Wingate Sandstone is located stratigraphically below the Medial Silty Member of the Entrada 
Sandstone locally (Figure 3).  

Regional Hydrogeology 

The Site is located in the San Mateo Creek Basin, which is part of the larger San Juan Basin. 
Aquifers within the San Juan Basin are primarily artesian based on the regional geologic 
structure. The major component of groundwater flow is through sandstone of relatively higher 
permeability than adjacent units. Finer grained units, including mudstones, shales, and silts, act 
as confining units (Stone et al., 1983). Groundwater in the region generally flows with the dip of 
the lithology to the northeast in the San Mateo Creek Basin (U.S. Environmental Protection 
Agency, 2018). 

Identified Mound of Rock with Elevated Radiological Levels 

Located at the base of the Red Bluff cliff just northwest of the southwest point, ENTACT 
identified a mound containing fractured Todilto Formation limestone with radiological levels 
above background (Figure 1, Photographs 1 through 4 of Attachment 1). EA was unable to find 
evidence of any mining related activity at the base of Red Bluff cliff in the vicinity of the mound 
of rock. However, there is ample evidence of cliff erosion (Photographs 3 and 4 of Attachment 
1). Mining activities on top of the bluff end at SD5 (Figure 1, Photograph 1 of Attachment 1). To 
the southwest of SD5 the ridge is absent of limestone, narrows and drops in elevation. The 
northwest slope coming off the ridge between SD5 and the mound of rock with elevated readings 
is oriented such that any rock fall would be directed to the northwest, well north of the identified 
mound of rock. Therefore, it is likely that the mound of rock with elevated radiological levels 
was formed from natural erosion and gravity fall from the cliff. During erosion, some of the 
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Todilto Formation limestone that naturally sits on top of the Entrada Formation sloughed off and 
fell to the base of the cliff and ended up on top of the mound of rock.  

Historical Drilling Records 

Water rights permits were found for three nearby domestic wells. Domestic wells are noted as 
water well (WW)-1, WW-2, and WW-3 in Figure 1. The closest domestic well, WW-1, is 1700 
feet southeast of the northeastern point of the Site (Figure 1). Driller’s well logs were obtained 
for WW-1 and WW-2, while the boring for WW-3 was noted as dry and no log was available 
(Attachment 2). The domestic well designations correlate to New Mexico Office of the State 
Engineer (OSE) permits as follows: 

• WW-1 correlates to Permit B-01485 
• WW-2 correlates to Permit B-01486 
• WW-3 correlates to Permit B-01480 

WW-1 Summary 

The driller’s log for WW-1 is the most detailed and can be reasonably correlated with regional 
stratigraphy.  

Table 1 – Correlation Between WW-1 Driller’s Log and Regional Stratigraphy 
Depth (feet bgs) Thickness (feet) Driller’s Log Stratigraphic Correlation 
0-80 80 blow sand Quaternary alluvial and eolian deposits 
80-160 80 red shale Possibly mudstone strata within Summerville 

Formation Siltstonea 

160-200 40 red sandstone Possibly silty sandstone beds within Summerville 
Formation Siltstonea 

200-250 50 limestone Todilto Formation Limestone 
250-400 150 pink sand Entrada Formation Upper Sandstone and Medial Silty 

members 

400 550 red coarse sand Wingate Formation Sandstone 
550 580 red sandstone Possibly Rock Point Formation Siltstoneb 

Notes: 

 bgs = below ground surface 
a The Summerville Formation Siltstone is described as moderate reddish brown fine-grained silty sandstone beds 
interbedded with dark reddish brown mudstone strata (Harshbarger et al., 1957).  
b The Rock Point Formation Siltstone is described as a reddish silty sandstone unit with a high percentage of sand in 
some locations (Harshbarger et al., 1957).  

 
WW-1 was screened from 500 to 560 feet bgs, and the well record noted principal water-bearing 
formations from 510 to 560 feet bgs with an estimated yield of 4 gallons per minute. Upon 
completion, the potentiometric surface was 280 feet bgs, indicating artesian conditions. Based on 
this log, the Wingate Formation Sandstone is the most likely water bearing unit, with the Medial 
Silty Member of the Entrada Formation acting as a confining bed for the aquifer.  

WW-2 Summary 

The driller’s log for WW-2 contains more generic descriptions and cannot be as directly 
correlated to regional stratigraphy. However, a 40-foot thick “red clay” was noted from 340-380 
feet bgs, overlaying “white sand” from 380-460 feet bgs (Attachment 2). The principal water-
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bearing formation was noted from 380 to 420 feet bgs, and the screen was set from 380-460 feet 
bgs with an estimated yield of 3 gallons per minute. Upon completion, the potentiometric surface 
was 280 feet bgs, indicating artesian conditions. It is therefore likely that the “white sand” is the 
Wingate Formation Sandstone and the “red clay” is the Medial Silty Member of the Entrada 
Formation, acting as a confining bed for the aquifer.  

WW-3 Summary 

The New Mexico OSE records for WW-3 indicate that the attempt to drill under Permit B-01489 
resulted in a dry borehole (Attachment 2). No well log was included with the OSE records. This 
location is west of the Site boundary, stratigraphically higher than where the Todilto Limestone 
dips below ground surface. Using regional stratigraphy and nearby boring logs, the Wingate 
Formation Sandstone is estimated to be located approximately 150 feet bgs at WW-3.  

The Wingate Formation is likely dry at this location due to the following: 

• Water bearing units were initially encountered at depths of 380 and 510 feet bgs (based 
on the above discussed drilling logs); it is therefore unlikely that drilling at WW-3 would 
have terminated above 150 feet bgs unless refusal was encountered, which was not 
indicated on the New Mexico OSE records. 

• The potentiometric surface was measured at approximately 280 feet bgs after well 
completion in both WW-1 and WW-2. Given the proximity of the three domestic well 
locations, it can be reasonably assumed that local saturation in the Wingate Formation 
does not begin until it dips to approximately 280 feet bgs (Figure 2). 

Summary and Conclusions 

Based on field observations at the Site, the mound of rock with elevated radiological readings 
was most likely formed due to erosion and gravity fall unrelated to mining activities and 
therefore not subject to remedial action associated with the Site. 

Site-specific geologic observations and nearby domestic well records indicated that the site-
specific geology and hydrogeology follow regionally observed patterns. The shallowest aquifer 
in the vicinity of the Site is the Wingate Formation, which is stratigraphically beneath the cliff-
forming Entrada Formation. Based on nearby domestic wells, local saturation of the Wingate 
Formation likely begins at a depth of approximately 280 feet bgs. 
 
The top of the Wingate Formation is approximately 200 feet bgs next to the “boomerang” pit at 
the Site (Figure 2). The Wingate Formation is therefore expected to be dry under most of the 
Site. Additionally, the Entrada Formation, Medial Silty Member, likely acts as the confining unit 
locally and is located at a depth of approximately 150-200 feet bgs next to the “boomerang” pit 
(Figure 2).   

No perched shallow aquifers were noted in the drilling logs or New Mexico OSE records for the 
three nearby domestic wells.  

It is unlikely that water bearing units or perched shallow aquifers would be encountered within 
100 feet below the “boomerang” pit and other two mining pits at the Site, indicating that the 
existing strip mines could be used repositories for the MARSSIM 1 materials without impacting 
groundwater. A representative number of test borings to a depth of 100-130 feet below ground 
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surface (bgs) below the existing mining pits(total depth of approximately 130 feet bgs), are 
recommended to verify geological contacts, absence of perched shallow aquifers, and this 
desktop conclusion. 

Please do not hesitate to contact me at crust@eaest.com or 505-321-4515 if you have any 
questions about the summarized observations and conclusions above. 

 

Sincerely, 

 

 
Colleen Rust, PMP, PG, CPG  
Project Manager/Senior Hydrogeologist 
P: 505-234-1068 M: 505-321-4515   
Email: crust@eaest.com 
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Figure 2

Geology of Red Bluff No. 1 Mine Site

Red Bluff No. 1 and Roundy
Abandoned Uranium Mines
McKinley County, New Mexico
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Unit Descriptions
Disturbed and/or artificial fill – Areas affected by human
disturbances, mapped where deposits or extractions are
really extensive. 

Eolian and alluvial deposits (Upper Pleistocene-Holocene) -
Reddish-brown eolian sand and loessic silt locally reworked by
alluvial processes. Deposits are stabilized by vegetation in most areas.
Includes discontinuous eolian veneers on stable upland surfaces.
0-10 m thick

Entrada Sandstone (Callovian) – Light-brown, cross-bedded eolian
sandstone and reddish brown, tabular-bedded siltstone.
About 50 m thick. Includes units Jem and Jeu of Thaden et al. (1967). 

Wingate Sandstone (Rhaetian?) – Reddish-brown, cross-bedded
eolian sandstone. About 30 m thick. 
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Todilto Formation, Luciano Mesa Member (Callovian) – Olive-gray
to pale-yellow, thin- to thick-bedded limestone deposited in a
lacustrine or saline environment. About 10 m thick. Gypsum of the
Tonque Arroyo Member is not present in the quadrangle. 
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1. Looking southwest from point SD5 (Figure 1), the southwest extent of Red Bluff No. 1 mining 

activities. The high relief topography continues to the southwest as a narrow sandstone ridge, 
absent of Todilto Formation (limestone). The mound of rock with elevated readings lies west-
northwest of this location and the ridgeline cliff slope direction is due northwest from this point.  

 

 

 
2. Looking west from the base of the cliff at the mound of rock with elevated readings.  

 

Mound of Rock with Elevated Readings 
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3. Looking east from on top of the mound of rock with elevated readings. Scattered pieces of the 

Todilto Formation (limestone) are visible on the surface of the mound of rock. Evidence of 
erosion is visible as blocks of sandstone at the base of the cliff. 

 

 

 

 

4. Looking north at the southwest end of the Red Bluff cliff. Evidence of erosion is visible as 
blocks of sandstone at the base of the cliff. 

 

 

Mound of Rock with Elevated Readings 



ATTACHMENT 2 
New Mexico Office of the State Engineer Well Records 
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