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1.0 Introduction

1.1 Purpose

This Long-Term Surveillance Plan (LTSP) explains how the U.S. Department of Energy (DOE)
will fulfill general license requirements of Title 10 Code of Federal Regulations Part 40.27

(10 CFR 40.27) as the licensee at the Naturita, Colorado, Disposal Site (site) and revises the
original LTSP. This revision incorporates changes that reflect the U.S. Nuclear Regulatory
Commission (NRC) concurrence on April 15, 2014, with a request from the DOE Office of
Legacy Management (LM) to terminate groundwater monitoring at the site (Appendix D). In
addition, the title of the LTSP has been changed from Long-Term Surveillance Plan for the
Upper Burbank Disposal Cell, Uravan, Colorado, because the town of Uravan no longer exists
and the Upper Burbank disposal cell is now referred to as the Naturita disposal cell.

1.2 Legal and Regulatory Requirements

Federal regulations in Title 10 Code of Federal Regulations Section 40.27 (10 CFR 40.27)
establish requirements for licensing, custody, and long-term care of uranium mill tailings
disposal sites remediated under Title I of the Uranium Mill Tailings Radiation Control Act
(UMTRCA) of 1978 (Title 42 United States Code Section 7901 [42 USC 7901] et seq.). NRC
regulates a general license for the long-term custody and care of these sites. DOE is designated
as the licensee for these sites. There is no provision for the termination of the general license or
DOE’s responsibility for the long-term custody at the site (10 CFR 40.27).

As the licensee, DOE is responsible for long-term surveillance and maintenance (LTS&M) at
UMTRCA disposal sites under the general license. LTS&M includes managing land use and
institutional controls (ICs) and conducting inspections, monitoring, maintenance, and other
measures to ensure that remediated UMTRCA disposal sites continue to protect public health,
safety, and the environment. DOE defines the LTS&M required at each UMTRCA disposal site
in a site-specific LTSP, as accepted by NRC. Engineered disposal cells constructed under
UMTRCA are designed to “be effective for up to one thousand years, to the extent reasonably
achievable, and, in any case, for at least 200 years” (40 CFR 192.02 (a)).

The site was licensed on August 25, 1999, when NRC accepted the original Long-Term
Surveillance Plan for the Upper Burbank Disposal Cell, Uravan, Colorado (DOE 1999)
(Appendix A).This LTSP revises the original LTSP. Table 1 lists the requirements of

10 CFR 40.27 under the general license and the sections in this LTSP where each is addressed.
The procedures and specifications in this revised LTSP are based on the Guidance for
Developing and Implementing the Long-Term Surveillance Plans for UMTRCA Title I and
Title 1I Disposal Sites (DOE 2012). The current version of that guidance document and this
LTSP constitute DOE’s operational plan for long-term custody and care of the site.

U.S. Department of Energy Long-Term Surveillance Plan for the Naturita, Colorado, Disposal Site

January 2018 Doc. No. S13227-0.0
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Table 1. General License Requirements for the Naturita, Colorado, Disposal Site

Requirements for the LTSP LTSP Reference 1?:(2; I?e‘:‘(():.eﬂ
Description of final site conditions Section 2.0 (b)(2)
Site ownership documentation / legal description Section 2.1.1 (b)(1)
Description of the long-term surveillance program Section 3.0 (b)(3)
Criteria for follow-up inspections Section 3.4.1 (b)(4)
Criteria for instituting maintenance or emergency measures Section 3.5 (b)(5)
Requirements for Surveillance and Maintenance
Notification to NRC of changes to the LTSP Section 1.3 (©)(3)
NRC permanent right-of-entry Section 2.1.1 (c)(4)

Notification to NRC of inspections, significant problems, or actions

Sections 3.4-3.6

(©)(5)

1.3 Role of Legacy Management

In December 2003, DOE established LM. The LM mission includes “implementing long-term
surveillance and maintenance at sites to ensure sustainable protection of human health and the
environment.” As part of that mission, LM is responsible for DOE’S compliance with

10 CFR 40.27 and implementation of the site-specific LTSP.

During the course of long-term stewardship, changes in site conditions or management
requirements may require changes to the LTS&M activities for a particular site. Changes in site
conditions or management requirements may include the need to collect new data, new reuse
opportunities, and changes in physical site features. In such circumstances, LM revises the LTSP
to describe the changes to site conditions or management requirements and any required changes
to LTS&M activities. The revised LTSP must be submitted to NRC for acceptance

(10 CFR 40.27(c)(3)).

LM implements an Environmental Management System (EMS) to incorporate life-cycle
environmental considerations into LTS&M. Any changes in site conditions or LTS&M activities
are subject to the same EMS processes as the previous conditions or activities. LM’s EMS
process ensures that LM maximizes beneficial use of finite resources, minimizes wastes and
adverse environmental impacts, and meets or exceeds compliance with applicable environmental,

public health, and resource protection laws, regulations, and DOE requirements.

U.S. Department of Energy
January 2018
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2.0 Final Site Conditions

2.1 General Description of Site and Vicinity

The site is located in a rural area of Montrose County, a county in western Colorado with a
population of 41,471 (U.S. Census 2016). The site is approximately 17 road miles northwest of
the town of Naturita, Colorado, on a mesa west of the San Miguel River canyon (Figure 1).
Much of the land in the immediate vicinity of the site is controlled by the U.S. Bureau of Land
Management (BLM) and is leased to ranchers for grazing. Numerous abandoned mines and
mining roads are also near the site. The Uravan UMTRCA Title II disposal cell directly borders
the site to the southeast.

The region is characterized by an arid climate and rugged topography. The average annual
rainfall is about 13 inches per year. Rainfall occurs during the summer and fall in high-intensity,
short-duration, late afternoon thunderstorms that are conducive to runoff. Precipitation in the
winter occurs as snowfall (DOE 1995). Temperatures show considerable diurnal and seasonal
variations. Winters are cold; average monthly temperatures are typically below freezing in
December and January. Summers are warm; average monthly temperatures are in the 70s °F
from June to August (DOE 2002). The topography of the region is primarily canyons and mesas.
Principal streams in the vicinity of the site include the San Miguel River, Spring Creek, Atkinson
Creek, and Tabeguache Creek (Umetco 2005).

2.1.1  Site Ownership

The site is owned by the federal government. A copy of the deed with the legal description of the

property that contains the site is in Appendix B. Appendix B also includes documentation of an

agreement with Umetco Minerals Corporation (Umetco) for access to the west toe drain outlet

(identified in the agreement as a diversion channel), and right-of-way documentation for the east

and west toe drains (identified in the agreement as two storm water drainage structures). As the

licensee under the general license, DOE must guarantee NRC permanent right-of-entry to |
the site.

212 Directions to the Site

The site can be reached by following these directions:

1.  Take Colorado Highway 141 northwest out of the town of Naturita approximately 15 miles
(between mile markers 75 and 76) (Figure 1).

2. Turn left (west-southwest) on County Road EE22. Almost immediately after leaving
Highway 141, cross the bridge over the San Miguel River. Go up County Road EE22 along
a narrow road approximately 1.6 miles.

3.  County Road EE22 makes a sharp turn to the right (northwest). The site is a few hundred
feet after the turn, just to the left of County Road EE22.

4.  The site is enclosed within a barbed wire fence. Vehicle access is gained from County
Road EE22 through a locked gate.

U.S. Department of Energy Long-Term Surveillance Plan for the Naturita, Colorado, Disposal Site
January 2018 Doc. No. S13227-0.0
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Figure 1. Location of the Naturita, Colorado, Disposal Site and Other LM Sites Associated with the
Naturita Disposal Site
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2.2  Site History

The Naturita disposal cell (disposal cell) and site were constructed to dispose of material
generated from the remediation of the Naturita processing site. The mill at the Naturita
processing site (Figure 2) operated intermittently beginning in the 1930s until 1958. Before
1942, only vanadium ores were processed; in 1942, operations were altered to include uranium
recovery. From 1961 to 1963, Vanadium Corporation of America operated a uranium upgrader at
the processing site. During the life of the mill, approximately 704,000 tons of ore was produced.
The mill tailings were purchased by Ranchers Exploration and Development in 1976. From 1977
through 1979, 360,000 tons of tailings were transported to the nearby Durita, Colorado, Title II
Disposal Site for reprocessing (Figure 1). DOE began characterization of the Naturita processing
site in 1981. This included engineering assessments, radiological contamination evaluations,
groundwater sampling, and remedial action evaluations.

DOE’s surface remediation of the Naturita processing site began in January 1993 and ended in
September 1998 (DOE 1998b). Between 1993 and 1997, DOE removed approximately

783,000 cubic yards of material from the Naturita processing site and adjacent properties and
disposed of them in the disposal cell. Materials removed included subpile material (consisting
of soils in the mill yard, ore storage area, and tailings pile areas), windblown tailings from areas
adjacent to the processing site, building debris, and mill equipment (DOE 1998a). Material was
left in supplemental standards areas where the radium-226 (***Ra) concentrations still exceeded
the standard even though soil had been excavated to 1 foot below the water table or where
removing the material would produce excessive environmental harm and increased risk

to workers.

The disposal cell construction was completed in July 1998. The disposal cell is in the northwest
end of a former rock quarry (the Burbank Pit) owned and developed by Umetco. The Burbank
Pit was a large excavation in solid bedrock along the southern rim of a mesa, with rock slopes on
three sides and an open end to the southeast. The disposal cell was originally referred to as the
Upper Burbank disposal cell (DOE 1998a). This LTSP formally changes the name to the
Naturita disposal cell.

Figure 2. Naturita Processing Site, 1957

U.S. Department of Energy Long-Term Surveillance Plan for the Naturita, Colorado, Disposal Site
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2.3  Site Description

Engineered structures at the site include the disposal cell, disposal cell cover, and erosion-
protection features. The disposal cell is designed to isolate the materials in the cell from the
surrounding environment while the disposal cell cover and erosion-protection features achieve
the necessary surface water drainage control and erosion protection to satisfy the longevity
design requirements. Construction details of the engineering structures may be found in the
completion report (MK-F 1998), which is summarized in this section.

2.3.1 Disposal Cell

The disposal cell is a northwest-pointed pentagon, measuring approximately 560 feet by 670 feet
(Figure 3). The disposal cell occupies 9 acres of the 27-acre site. Before material was placed in
the disposal cell, clay was scraped from the sandstone floor of the disposal cell. The walls of the
excavation were cleared of sandstone rubble and sloped away from the floor. The disposal cell
was constructed with minimum 2-foot-thick compacted clay sidewalls on three sides to prevent
seepage of water laterally into exposed bedrock sidewalls of the pit. On the southeast side of the
disposal cell (adjacent to the Uravan UMTRCA Title II disposal cell), the disposal cell has a
100-foot-wide compacted clay embankment to prevent lateral water seepage. The disposal cell is
designed with the intent that water seeping from the disposal cell would flow down into the
permeable bedrock (i.e., the Salt Wash Member of the Morrison Formation) beneath the

disposal cell.

The disposal cell contains 793,193 cubic yards of material from the Naturita processing site,
including 21,820 cubic yards of material from the vicinity property directly north of the site
(MK-F 1998). Demolition debris, contaminated material from the mill yard, and contaminated
material from the ore storage area were placed at the bottom of the disposal cell, followed by the
tailings pile area materials and finally the windblown tailings and miscellaneous waste. Material
in the disposal cell consists primarily of granular material such as silty sand, sand, sand and
gravel, and cobble-sized rocks. The tailings pile from the Naturita processing site was not
included in the disposal cell, but taken to the nearby Durita Title II site for reprocessing. The
only tailings placed in the disposal cell were windblown tailings and a small amount of tailings
found during remediation of the former mill site area. Material in the disposal cell contains an
estimated total of 79 curies of *°Ra (DOE 1999). The lowest layer had the highest average
*26Ra concentration and the uppermost layer had the lowest average concentration (NRC 1999).

2.3.2  Disposal Cell Cover

The disposal cell cover consists of (1) a 3-foot radon barrier (the first layer placed over the
material in the disposal cell), (2) a 5.5-foot frost-protection layer, (3) a 6-inch bedding layer, and
(4) a 1-foot riprap layer (Figure 4 and Figure 5). The radon barrier is fine-grained clay and has
low permeability, forming a capillary break to maintain moisture in the radon barrier layer. The
design for the radon barrier assumes the moisture of the material will sustain the cohesiveness of
the radon barrier and mitigate disposal cell cover cracking. The radon barrier is protected from
seasonal temperature and moisture fluctuations by the 5.5-foot frost-protection layer of
compacted soil. The riprap layer was designed to resist erosion forces resulting from a probable
maximum precipitation (PMP) event. The PMP for the site was determined to be a 1-hour
thunderstorm with 8.2 inches of rainfall. The calculated surface water runoff resulting from the

U.S. Department of Energy Long-Term Surveillance Plan for the Naturita, Colorado, Disposal Site
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PMP was used to determine the required riprap size (DOE 1998a). The riprap layer consists of
Type A riprap with a Dsy (median diameter) of 1.5 inches on the top slope of the disposal cell
and Type B riprap with a Dsgof 5.6 inches on the side slopes. The 6-inch bedding layer consists
of coarse sand and fine gravel. The side slopes of the disposal cell are sloped at 20%. The top
slope of the disposal cell is approximately 3% from the north ridge toward the south side slope.

233 Erosion Protection Features

The disposal cell was designed with multiple erosion-protection features sufficient to resist the
PMP event. Upland drainage has been directed away from the disposal cell by grading and the
construction of an interceptor channel (Figure 3). Additional erosion-protection features include
an apron, toe drains, a sediment trap, and an energy-dissipation pad (Figure 3). All erosion-
protection features were designed to convey the PMP peak flow rates from the drainage basin
above the disposal cell (DOE 1998a).

The interceptor channel is adjacent to the northwest site boundary, upslope of the disposal cell,
to convey storm water around and away from the disposal cell. It is armored with Type B riprap
on a 6-inch bedding layer. The width of the interceptor channel varies from 15 to 90 feet. The
side slopes of the interceptor channel are sloped at 33%. Sandstone boulders with a Ds size of
approximately 36 inches are placed above the interceptor channel. The riprap and dimensions of
the interceptor channel mitigate erosional risks to the disposal cell.

An apron was constructed around the perimeter of the disposal cell to provide added protection
at the base of the disposal cell and to channel runoff water away from the disposal cell into the
east and west toe drains (previously referred to as Diversion Channel 1 and Diversion

Channel 2). Both toe drains are rock-armored with Type B riprap on 6 inches of bedding. The
west toe drain outlet is in the south corner of the site and the east toe drain outlet is in the
southeast corner of the site (Figure 3). The west-southwest portion of the disposal cell is further
protected by a sediment trap and an energy-dissipation pad (previously identified as the erosion
blanket). To reduce runoff velocity, sandstone boulders with a Dsg size of 36 inches and a
minimum size of 24 inches were used in the apron, sediment trap, and energy-dissipation pad.
Based on the very large size of the sandstone rock, rock gradation testing was not required.

2.34 Permanent Site Surveillance Features

DOE establishes permanent site surveillance features as part of the ICs to maintain control of the
site and notify the public about any contamination. Permanent site surveillance features at the
site include the following: site markers (SMKs), survey monuments (SMs), boundary
monuments (BMs), and entrance (E) and perimeter (P) signs. The permanent site surveillance
features are discussed below and listed in Table 2. The locations of the permanent site
surveillance features are shown on the site map (Figure 3).

Site Markers: There are two granite site markers (SMK-1 and SMK-2) at the site. SMK-1 is just
inside the entrance gate and is set in reinforced concrete that extends 3 feet below the ground
surface. SMK-2 is on top of the disposal cell and is set in reinforced concrete that extends to the
top of the frost-protection layer. The markers identify the site, the general location of the
disposal cell, the date of closure (June 2, 1998), the mass of residual radioactive materials
(971,762 dry tons), and the radioactivity (79 curies **°Ra). A photo of one of the markers is
shown in Figure 6.

U.S. Department of Energy Long-Term Surveillance Plan for the Naturita, Colorado, Disposal Site
January 2018 Doc. No. S13227-0.0
Page 10




DRAFT

Survey Monuments: Three survey monuments establish permanent horizontal control. SM-4 is
in the north part of the site, northwest of the entrance gate. SM-3 is near perimeter sign P3 along
county road EE22. SM-11 is between perimeter signs P15 and P16 on the southwest boundary of
the site. The survey monuments, which are Berntsen RT-1 metal markers, are each set into the
top of a truncated cone of reinforced concrete. Magnets in the survey monuments permit easier
detection if they become buried over time. The survey monument identification number is
stamped on the top of the metal cap.

Table 2. Permanent Site Surveillance Feature Location Coordinates

Location of Permanent Surveillance Features
Naturita, Colorado, Disposal Site
Feature | Latitude | Longitude
Granite Site Markers
SMK-1 38.3627 -108.755117
SMK-2 38.36028 -108.754431
Survey Monuments
SM-3 38.36184 -108.753803
SM-4 38.36295 -108.7554
SM-11 38.35958 -108.755656
Boundary Monuments
BM-1 38.36034 -108.752364
BM-2 38.36105 -108.75295
BM-5 38.36313 -108.755842
BM-6 38.3626 -108.756161
BM-7 38.36211 -108.7565
BM-8 38.36087 -108.757322
BM-9 38.36076 -108.756136
BM-10 38.36012 -108.756128
BM-12 38.35886 -108.754856
BM-13 38.35858 -108.754456
BM-14 38.35853 -108.754014
BM-15 38.35908 -108.754478
BM-16 38.36011 -108.7528
BM-17 38.35982 -108.751892
Perimeter Signs

P1 38.36248 -108.754717
P2 38.36211 -108.754197
P3 38.36169 -108.753636
P4 38.36123 -108.753156
25 38.36083 -108.752797
P6 38.36054 -108.752536
P7 38.3601 -108.752147
P8 38.35995 -108.752383
P9 38.35994 -108.753053
P10 38.35964 -108.753622
P11 38.35941 -108.754058
P12 38.35887 -108.754275
P13 38.35832 -108.754242
P14 38.35888 -108.755258
P15 38.35926 -108.755339
P16 38.35985 -108.755919
P17 38.36029 -108.756156
P18 38.36117 -108.756306
P19 38.36079 -108.756681
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Table 2. Permanent Site Surveillance Feature Location Coordinates (continued)

Location of Permanent Surveillance Features
Naturita, Colorado, Disposal Site
Feature Latitude Longitude
P20 38.36124 -108.756811
P21 38.36123 -108.757106
P22 38.36166 -108.756839
P23 38.36236 -108.756381
P24 38.36281 -108.756286
P25 38.36309 -108.755639

Figure 6. Site Marker SMK-1 by the Entrance Gate

Boundary Monuments: Fourteen boundary monuments define the corners of the site boundary.
Berntsen Model A-1 federal aluminum survey monuments were used for the boundary
monuments (BM-1 through BM-17). Boundary monuments are set in concrete with the boundary
monument 1 to 10 inches above ground level. Several boundary monuments are set directly into
bedrock rather than concrete. Magnets in the boundary monuments allow easier detection if they
become buried. The boundary monument identification number is stamped on the top of the
metal cap. Boundary monuments are offset 5 feet inside the site boundary.

U.S. Department of Energy Long-Term Surveillance Plan for the Naturita, Colorado, Disposal Site
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Entrance and Perimeter Signs: LM-posted warning signs (18 x 24 inches) indicate property
use around the site boundary. The entrance sign is near the entrance gate and site marker SMK-1.
In addition to the entrance sign, 25 perimeter signs (P1-P25) are located at approximately
200-foot intervals along the site boundary, offset 5 feet inside the perimeter fence. These signs
display the international trefoil symbol indicating the presence of radioactive materials and state
that trespassing is forbidden. The entrance sign (Figure 7) has the same information as the
perimeter signs, plus the name of the site (Naturita Colorado Uranium Mill Tailings Repository),
the 24-hour telephone number for LM in Grand Junction, Colorado ([970] 248-6070), and the
LM website address. All sign posts are embedded in concrete to a depth of approximately 3 feet
below ground surface.

Figure 7. Entrance Sign

2.3.5 Site Drawings and Photographs

Following completion of construction at the site, as-built conditions were documented with
drawings and photographs in the completion report (MK-F 1998). The as-built drawings are filed
and maintained in the permanent site file. The as-built drawings are used to document changes in
physical site conditions over time and to develop corrective action plans, if required.

The as-built drawings were used to prepare the site map (Figure 3). The site map identifies the
following site features:

U.S. Department of Energy Long-Term Surveillance Plan for the Naturita, Colorado, Disposal Site
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e Topographic features

e Permanent site surveillance features
e Entrance road and gate/barricade

e Site boundary

e Disposal cell

e Interceptor channel

e East and west toe drain

e Apron

e  Energy-dissipation pad

e Sediment trap

A photographic record of the final site conditions at the site is maintained in the site permanent
file. This record consists of a series of aerial and ground photographs that provide a baseline
visual record of site construction and final site conditions to complement the as-built drawings.
These photographs provide a record of site conditions to monitor changes in site conditions
(e.g., erosion patterns, vegetation changes, and land use) over time.

2.4 Geology, Hydrology, and Groundwater Quality

The following section describes the geology, hydrology, and groundwater quality at the site as
required under the general license. Due to site geology, hydrology, and groundwater quality,
groundwater monitoring is not required as part of the site’s LTS&M activities.

24.1 Geology and Hydrology

The primary formations of concern beneath the site are, in descending order, the Salt Wash
Member of the Morrison Formation (the Salt Wash Member), Summerville Formation, Entrada
Sandstone, Kayenta Formation, and Wingate Sandstone. A generalized geologic column for the
site is shown in Figure 8. Both the Salt Wash Member and the Summerville Formation are
exposed at the surface in the hillside forming the mesa where the site is located. The disposal cell
lies on the Salt Wash Member which consists primarily of interbedded sandstone, siltstone, and
mudstone strata. The Salt Wash Member is approximately 100 feet thick and is underlain by the
Summerville Formation. The Summerville Formation is an aquitard consisting of approximately
90 feet of massive, clayey mudstones, silty shale, clayey siltstones, and minor interbedded
sandstones. Underlying the Summerville Formation is the Entrada Sandstone, a massive-to-
crossbedded sparsely fractured sandstone which crops out in the canyon walls near the site and is
generally in the unsaturated zone above the regional water table (DOE 1998a). The water table
beneath the site is encountered at a depth of approximately 600 feet and coincides with the
contact of the Kayenta Formation and Wingate Sandstone (NRC 1999). The Kayenta Formation
consists of Jurassic sandstone with siltstone, shale, and conglomerate, conformably overlying the
Wingate Sandstone, a well-sorted, fine, quartz sandstone (DOE 1998a). The Kayenta Formation—
Wingate Sandstone units function as a single hydrogeologic unit and are considered to be the
uppermost aquifer beneath the site (Umetco 2005). Groundwater occurs in the Kayenta
Formation—Wingate Sandstone units under unconfined conditions (DOE 1998a).
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Any seepage from the disposal cell is prevented from impacting the uppermost aquifer by the
Summerville Formation aquitard. Constant-head packer tests in three wells in the Summerville
Formation (CM 93-1, CM 93-2, and CM 93-3) indicate a hydraulic conductivity of less than
0.01 feet per year (ft/yr) (9.6 x 10~ centimeters per second [cm/sec]) in the Summerville
Formation (Umetco and Peel 1994). Laboratory analyses indicate a hydraulic conductivity of less
than 0.001 ft/yr (9.6 x 10™'" cm/sec) in the Summerville Formation (DOE 1998a). A maximum
hydraulic conductivity of 1 x 10”7 cm/sec is considered to be suitable for disposal cell covers
(NRC 2003) and is consistent with low permeability material properties identified as acceptable
for use as liners in waste containment applications (Daniel 1993). As such, the Summerville
Formation provides hydrologic isolation from the underlying Entrada Sandstone and Kayenta
Formation—Wingate Sandstone sequence and prevents the downward migration of groundwater
(DOE 1998a).

2.4.2  Groundwater Quality

The original LTSP (DOE 1999) established a background well (CM93-1) and point of
compliance well (CM93-2) in the uppermost aquifer (Kayenta Formation—Wingate Sandstone).
Because of the geologic isolation between the disposal cell and the uppermost aquifer, it was
believed unlikely that any disposal cell contamination would reach the uppermost aquifer.
CMO93-1 and CM93-2 were sampled from September 1993 to December 1995 and again in

May 1997 for the constituents listed in Table 2.2 of the original LTSP (DOE 1999). Analytical
results for constituents indicative of disposal cell seepage (arsenic, molybdenum, and uranium)
were either very low or nondetectable (Kautsky 2003). Per the original LTSP, DOE did not
continue sampling CM93-1 or CM93-2 (DOE 1999). Both wells however served as background
wells for the downgradient Uravan UMTRCA Title II disposal cell. As such, Umetco sampled
the wells from February 1994 through November 1998. Results of laboratory analyses indicate
that total dissolved solids (TDS) concentrations are 3400 to 5070 milligrams per liter (mg/L) and
dominated primarily by chloride (1350 to 2730 mg/L) and sodium (970 to 1400 mg/L)

(EPA 2000). These exceed the secondary drinking water standards for both TDS (500 mg/L) and
chloride (250 mg/L), making the groundwater unfit for human consumption.

Three monitoring wells (BR95-1, BR95-2, and BR95-3) were installed in late 1995 at the contact
of the Salt Wash Member and the Summerville Formation to monitor water levels to evaluate
whether there was seepage from the disposal cell (DOE 1999). Water quality samples were
collected from the wells as a best management practice. The monitoring wells were sampled for
indicator constituents (arsenic, molybdenum, and uranium) as identified in Table 2.2 of the
original LTSP (DOE 1999). The results show that arsenic was at or below detection limits and
molybdenum was detected at approximately an order of magnitude below the UMTRCA
maximum contaminant level (MCL) (0.1 mg/L). Uranium concentrations increased moderately
from 2001 to 2012 in monitoring wells BR95-1 and BR95-2, exceeding the UMTRCA MCL
(0.044 mg/L). Uranium concentration in monitoring well BR95-1 consistently exceeded the
UMTRCA MCL, but remained within a range of 0.10 mg/L to 0.12 mg/L (Kautsky 2013). These
concentrations are assumed to be the result of naturally elevated uranium in the area and are
within the range of uranium concentrations (0.1 mg/L to 0.6 mg/L) reported in literature for the
Salt Wash Member (Phoenix 1959). Water levels were essentially stable from 2002, indicating
little or no transient drainage from the disposal cell (Kautsky 2013).
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2.4.3  Groundwater Protection Strategy

The original LTSP (DOE 1999) contained requirements for groundwater monitoring of the site in
Section 2.6, “Ground Water Protection.” In a letter dated October 31, 2013, DOE requested NRC
concurrence to terminate groundwater monitoring at the site (Kautsky 2013). NRC concurred
with the decision to terminate groundwater monitoring via a letter dated April 15, 2014
(Appendix D) (Orlando 2014). With this revision of the LTSP, groundwater monitoring will no
longer be conducted by LM as part of LTS&M activities at the site. All groundwater monitoring
wells at the site will be abandoned.

Groundwater monitoring is no longer required at the site for multiple reasons. As detailed in
Section 2.4.1 and Section 2.4.2, leakage from the disposal cell is not impacting the uppermost
aquifer and is unlikely to do so in the future due to the vertical distance to the uppermost aquifer
and the Summerville Formation aquitard, from which there is no significant driving force to
allow vertical drainage through. Transient groundwater at the contact of the Salt Wash Member
and the Summerville Formation has had stable water levels and there has been no significant
change in water quality results. Impact from the Salt Wash Member to the uppermost aquifer has
not been observed (Orlando 2014). Furthermore, groundwater in the uppermost aquifer beneath
the site is not a current or potential source of drinking water. This is mainly due to the TDS
concentrations and the depth to groundwater (approximately 600 feet). The relatively low
hydraulic conductivity (4.2 x 10~ cm/sec) also limits the feasibility of developing the
groundwater resources beneath the site.

Groundwater use near the site is currently nonexistent and future uses are limited. The site is in a
remote area approximately 17 miles from the nearest towns, Naturita and Nucla. The nearest
residence to the site is approximately 5 miles to the east-southeast (upstream and upgradient).
Because of the nature of the terrain and federal ownership of the site vicinity, there is no reason
to believe that there will be any significant population increases near the site in the foreseeable
future (EPA 2013).

2.5 Institutional Controls

ICs are established at sites in order to protect human health and the environment, maintain the
physical safety and security of the site, and to appropriately limit access to or use of land,
facilities, and other real and personal properties. Per DOE Policy 454.1, ICs may include
administrative or legal controls, physical barriers or markers, and methods to preserve
information and data and inform the public of hazards and risks. ICs at the site, as applied by
DOE Policy 454.1, consist of a proprietary control in the form of federal ownership of the
property, and the following physical ICs: warning/no-trespassing signs (entrance and perimeter
signs) along the property boundary, a perimeter fence, and a locked gate at the entrance to the
site<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>