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Washington, DC 20585

May 16, 2019

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Deputy Director

Mail Stop T8-F5

Washington, DC 20555-0001

Subject: Transmittal of Long-Term Surveillance Plan for the Durango, Colorado,
Disposal Site, May 2019 (Docket No. WM-0048)

To Whom It May Concern:

Enclosed is a copy of the Long-Term Surveillance Plan for the Durango, Colorado,
Disposal Site, May 2019 (LTSP). The Department of Energy Office of Legacy
Management (LM) is obligated to inform the Nuclear Regulatory Commission (NRC) of
updates to the LTSP for the Durango, Colorado, Disposal Site. Updates captured in the
enclosed LTSP are primarily in response to the NRC letter dated January 29, 2018 and
the closure of the transient drainage system and removal of the evaporation pond in 2017.
Additionally, LM took this opportunity to make minor edits or updates.

Updated sections include:

Deletion of Section 3.4.4, Section 4.0, and Appendix D, which described the
requirements for beneficial reuse at the site.

Modifications to both text and figures to reflect the current site conditions that
followed the 2017 decommissioning of the disposal cell transient drainage system
and removal of the evaporation pond.

The Sample Inspection Checklist (updated in Appendix D) update to more clearly
incorporate inspection requirements outlined in Section 3.3.

Clarifying the description of site signage, Section 2.2.7.

Appendices reorganization and addition of the NRC January 29, 2018 letter.

LM will make the Long-Term Surveillance Plan for the Durango, Colorado, Disposal
Site, May 2019 LTSP publicly available at www.lm.doe.gov/durango/.
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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),
as long-term custodian, will comply with the requirements of the general license for custody and
long-term care of the Durango, Colorado, Disposal Site.

The Durango uranium mill tailings disposal site was licensed on September 16, 1996. The

U.S. Nuclear Regulatory Commission (NRC) concurred on the remedial action plan in

June 1996, and accepted the original LTSP in September 1996 (Appendix A). The LTSP was
changed in 2011 to incorporate the potential for beneficial reuse and in April 2015 to incorporate
inspection changes. This 2018 revision of the LTSP incorporates changes to meet license
requirements as noted by NRC (see' Appendix B) and to acknowledge removal of the holding
pond and closure of the transient drainage system in 2017.

1.2 Legal and Regulatory Requirements

Federal regulations in Title 10 Code of Federal Regulations Section 40.27 (10 CFR 40.27)
provide for the 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 et seq.). NRC is responsible for enforcing the
general license requirements and for ensuring that DOE’s long-term custody and care of these
sites is satisfactory. Long-term stewardship includes institutional controls, inspection,
monitoring, maintenance, and other measures to ensure that the sites continue to protect public
health and the environment after remediation is completed (Table 1).

Table 1. Requirements for the Long-Term Surveillance Plan and the Long-Term Surveillance and
Maintenance of the Durango, Colorado, Disposal Site

Requirements for the LTSP Reference
1. | Final site conditions Section 2.0
2. |Legal description Section 2.2.2
3. | Description of the long-term surveillance program Section 3.0
4. | Criteria for follow-up inspections Section 3.4.1
5. | Criteria for instituting maintenance or emergency measures Section 3.5.1
Requirements for Surveillance and Maintenance Reference
1. | Notification to NRC of changes to the LTSP Section 3.1
2. | NRC permanent right-of-entry Section 3.1
3. | Notification to NRC of inspections, significant problems, or actions Section 3.3-3.4

The plans, procedures, and specifications in this revised LTSP are based on the Guidance for
Implementing the Long-Term Surveillance Program for UMTRCA Title I and Title Il Disposal
Sites (DOE 2001). The current version of the guidance document and this LTSP constitute
DOE’s operational plan for the long-term custody and care of the Durango disposal site.

U.S. Department of Energy LTSP—Durango, Colorado, Disposal Site
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1.3 Role of DOE

In 1988, DOE designated the Grand Junction, Colorado, facility, to be the program office for the
long-term surveillance and maintenance of all Uranium Mill Tailings Remedial Action
(UMTRA) Project disposal sites, as well as other sites as assigned, and to be the common office
for the surveillance, monitoring, maintenance, and institutional control of these sites. DOE
established the Long-Term Surveillance and Maintenance Program to carry out this
responsibility. In 2003, DOE created the Office of Legacy Management (LM) at DOE
Headquarters. LM assumed the responsibility for long-term surveillance and maintenance of
remediated sites and is responsible for implementing and revising this LTSP.
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2.0 Final Site Conditions

2.1 Site History

The Durango uranium-ore processing mill was located southwest of the Durango town limits, on
the west bank of the Animas River (Figure 1), near the south end of a former lead smelter site
that operated from 1880 to 1930. In 1942, U.S. Vanadium Corporation leased the property and
constructed a vanadium-ore processing mill on the site. This mill operated until 1946, when the
mill was shut down. In 1949, Vanadium Corporation of America (VCA) leased and subsequently
purchased the processing site. VCA operated a uranium-ore processing mill and sold uranium to
the U.S. Atomic Energy Commission until March 1963, when the mill shut down permanently.
Ranchers Exploration and Development Corporation (Ranchers) purchased the mill in 1977.
Hecla Mining Company acquired Ranchers in July 1984. The Durango mill produced an
estimated 1.2 million cubic yards (yd®) (0.92 million cubic meters [m’]) of tailings. Other surface
contamination included tailings transported to vicinity properties as fill material, contaminated
earth, mill debris, slag, and windblown material. In March 1987, DOE initiated remedial action
to relocate the approximately 2.5 million yd® (1.9 million m’) of residual radioactive material

(i.e., mostly tailings piles and contaminated soils) from the processing site and vicinity properties

to the Durango disposal site in the Bodo Canyon area about 3.5 miles (3.2 kilometers [km]) to
the southwest of the processing site. Relocation of the contaminated material was completed in
the fall of 1990.

2.2 Description of the Disposal Site and Vicinity
2.2.1 Site Description

The disposal site comprises 120.6 acres (ac) (48.8 hectares [ha]) in La Plata County, Colorado,
approximately 3.5 road miles (5.6 km) southwest of Durango (Figure 2), in the eastern half

of Section 36, Township 35 North, Range 10 West, and the western half of Section 31,
Township 34% North, Range 9 West, New Mexico Principal Meridian (Figure 2) (DOE 1993).

The disposal site is on a small, upland plateau in the upper west part of the Bodo Canyon area.
The Bodo Canyon area is an ephemeral drainage basin of about 4.5 square miles

(11.6 square km), bordered by Smelter Mountain on the north, Carbon Mountain on the south,
and the Animas River on the east (Figure 2). Prior to receiving tailings and contaminated soils
from the processing site, the Bodo Canyon area was used as pastureland and wildlife habitat.
The land was managed by the U.S. Department of the Interior Bureau of Land Management.
No mining, milling, or other industrial activities occurred in the valley before the disposal cell
was established.

The disposal site lies at an elevation of approximately 7100 feet (ft) (2200 meters [m]) above
mean sea level. Area elevations range from 7725 ft (2355 m) at the top of Smelter Mountain
(approximately 0.85 mile [1.4 km] from the site) to about 6600 ft (2000 m) at the mouth of Bodo
Canyon. At the north edge of the San Juan Basin, rock formations at the site are in the
Mesaverde Group of Late Cretaceous age and dip to the south-southeast. The uppermost bedrock
unit beneath the site is the Cliff House Sandstone, which is exposed on the hillside at the east end
of the site. The Menefee Formation underlies the Cliff House Sandstone and is exposed only in a
small area in the north part of the disposal site. Vegetation in much of the Bodo Canyon area
consists of grasses and sagebrush (DOE 1993).
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2.2.2 Legal Description

The disposal site consists of 120.6 ac that was acquired in two parcels, which were historically
identified as Tracts 101 and 102. Both parcels were acquired by the Colorado Department of
Public Health and Environment (CDPHE) and were deeded by quitclaim to the United States of
America in August 1996. Tract 101 contains approximately 39 ac, and Tract 102 contains the
remaining 81 ac. Appendix C provides copies of the quitclaim deeds and details the legal
descriptions for both tracts.

2.2.3 Location and Access

Figure 2 is a map of the Durango, Colorado, area. The disposal site can be accessed using the
following directions:

1. Where U.S. Highway 160 joins U.S. Highway 550 (US-550/160) just west of downtown
Durango, proceed south on US-550/160.

2. Turn west (right) on County Road 210 (CR 210), known as Bodo Canyon Road. Remain on
CR 210, heading southwest.

3. An electrical substation is on the right side of the road. Remain on CR 210.
4. Turn northwest (right) onto CR 212. Proceed northwest.

5. Turn north (right) onto the entrance road.
The site entrance gate is at the southwest corner of the site.
2.2.4 Disposal Cell Description

The disposal cell is constructed partially below existing grade. It covers approximately 60 ac
(24 ha), with maximum areal dimensions of 2400 x 1300 ft (730 x 400 m).

The radon barrier thickness was designed to be conservative, based upon radiological
characterization of the contaminated materials obtained prior to and during construction. The
radon emanation rate from the completed disposal cell meets the U.S. Environmental Protection
Agency’s (EPA) standard of 20 picocuries per square meter per second. The tailings were
encapsulated with a compacted 2-ft (0.6-m)-thick radon barrier layer of uncontaminated silty
clay and clay materials. On the side slope, the upper 18 inches (46 centimeters [cm]) of the radon
barrier was amended with 7% bentonite to maintain a consistent radon barrier thickness on the
top and sides of the cell. Additionally, the radon barrier on the top slope was constructed with a
bentonite mat (bentonite sandwiched between two geotextile membranes) on the surface to
restrict infiltration into the barrier. The radon barrier is further protected by a 6-inch
(15-cm)-thick sand filter/drainage layer on the side slopes and top.

The top slope was completed with a 1.5-ft (0.5-m)-thick biointrusion layer, a 2.5-ft (0.8-m)-thick
frost-protection layer of compacted soil, and a 6-inch (15-cm)-thick rock/soil matrix. The matrix
has a 1.5% to 2.0% grade away from a drainage divide at the center of the cell. The cell top slope
is covered with native grasses. The cover system for the embankment top slope is illustrated in
Figure 3 and Figure 4.
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The top slope was planted with the following seed mixture:
e Smooth brome 4.1 Ib/ac (4.6 kg/ha)
o  Kentucky bluegrass 3.4 Ib/ac (3.8 kg/ha)
e  Western wheatgrass 3.9 Ib/ac (4.4 kg/ha)

e Blue grama 3.65 1b/ac (4.1 kg/ha)
e Galleta 1.95 1b/ac (2.2 kg/ha)
o Total 17.0 1b/ac (19.1 kg/ha)

The side slope was completed with a 6-inch (15-cm)-thick bedding layer, a 1.5-ft (0.5-m)-thick
frost-protection layer, another 6-inch (15-cm)-thick bedding layer, and a 1.0-ft (0.3-m)-thick
riprap layer. The riprap is keyed into the surrounding surface at the toe of the slope to prevent
headcutting erosion at the cell boundary.

The drainage features of the embankment and general site grading ensure long-term embankment
stability as required in 40 CFR 192.02(b) (Figure 5). Runoff from the embankment flows to the
apron and then to the adjacent natural ground on the northern slope of the cell. All other side
slopes of the cell drain to perimeter catchment ditches that channel the concentrated flows to
outfall structures. Ditch No. 1 carries runoff from the eastern slope and drains to an outfall
structure into the North Side Drainage. Ditch No. 2 carries runoff from the southern face of the
cell eastward to an outfall structure that drains into Bodo Canyon. Ditch No. 3 captures a smaller
drainage from the northwestern and western slopes of the cell and a small upland drainage area.
The eastern part of this ditch drains to the North Side Drainage, and the western part drains to the
South Side Drainage. The ditches have sufficient depth and rock protection to carry runoff from
a probable maximum precipitation (PMP) event. Significant precipitation events can create
velocities capable of moving sediment buildup in the ditches. Flows in the North and South Side
Drainages off of the cell, produced from a PMP event in the upland drainage area, will not
impact the toe of the disposal cell. Flows in both the North Side Drainage and Bodo Canyon go
eastward to the Animas River (Figure 2).

The following major design features will mitigate potential groundwater contamination at the
disposal site:

e A low—permeability liner on the sides and beneath the contaminated tailings (Figure 3).

e A compacted clay radon/infiltration barrier (with bentonite mat on the top slope and
bentonite amended clay on the side slopes) above the tailings material (Figure 4).

e A high-conductivity sand drain/filter layer placed on the top of the radon barrier
(Figure 4).

The low-permeability liner placed underneath the tailings material is composed of natural,
recompacted silty clay and clay soils. These soils have high neutralization, adsorption, and ion
exchange potential and thus provide a high attenuating capacity to restrict downward
contaminant migration through the barrier.

U.S. Department of Energy LTSP—Durango, Colorado, Disposal Site
May 2019 Doc. No. S06297-0.3
Page 9




610T AeN

A81oug o yowpeda ‘SN

01 98ed

ang resodsi(] ‘opeiojo) ‘ofuein@—dS1T

£0-L6T90S 'ON "d0(d

\ ~ —~
P //" //&‘,\xy,’w/ EXPLANATION

)/ ya , {’ o ,/ n ENTRANCE GATE
o

o~ P\J’_\\/ - oef‘\ g As/ - +' SITE MARKER AND NUMBER

1@_.,_./_ ——d ——— _L e _(P 2 ! SURVEY MONUMENT AND NUMBER
A 9, : - .

P osz,osoa RIPRA “TvpE B-cf / ® BOUNDARY MONUMENT AND NUMBER
- | - N‘ ¥ @ SETILEMENT PLATE AND NUMBER
< —
¥y 2 (X 952" MONITORING WELL AND NUMBER

ch WITNESS CORNER
AERIAL SURVEY MONUMENT

|
\3 RIPRAPTYPE B - ,
ACCESS ROAD g e N\)RTHEAST
\, - o oUTFLOW

i, 1 e e
I ; i o ® A 3 x 3 X 6" CONCRETE SLAB.
/ i CELL . ——— — — —— PROPERTY BOUNDARY
DITCH NO. 3 55,5 ~\
—_— —. @ .— DIRECTION OF FLOW

6~INCH=THICK
ROCK/SOIL MATRIX
GRASS COVERED

————— CHANGE IN SLOPE ON DISPOSAL CELL

¥ T ¥ TV SLOPE ~ TRIANGLE POINTS DOWNSLOPE

TELEPHONE LINE

————+———— POWERLINE

K

§

iRIPR P TYPE B-—/\\ Z@TYPE
i

l

B—1 / GRADE BREAK
; N
. / / BN - S U A A e U —— TRANSIENT DRAINAGE LINE ABANDONED IN
; / >
RIPRAP Tvee ¢~ \ / / Ny PLACE
. 7 @ 7 RIDGE LINE TOP
RIPRAP TYPE B>
i
/ ~RIPRAP SLOPE
i z
HVEH
z 9]
u
= KIPRAP TYPEFB / I
750U TH—"2.3 /'/ S e ’)
OUTFLOW A SCALE IN FEET

- A——— e g —

. /\ A" ~ / 300 o 300 00
—_ . .
/\ DURANGO/ D‘SPOSAL/ P CONTOUR INTERAL: 50 FEET

SITE BOYNDARY
> —

o T P
o o SN GENERGY i o
eoﬁ It e ancrol, cmcran 1

Ve
on S o

~ N

\-'j

/‘\}\ A /._-m) E N \g - ////—’\ ------ -~ DURANGO, COLORADO
o/

R \ B g o ) DISPOSAL SITE

- DATE PREPARED: IFILENAME

l ~ 11/5,/2018 " 522229800

oo N
M: \LTS\111\0006\10\000\522298 922 dwa 12/3/2008 52 A o)

Figure 5. Embankment Features at the Durango, Colorado, Disposal Cell




2.2.5 Transient Drainage System

During disposal cell construction, seepage appeared on the eastern side slope of the cell. A toe
drain and holding pond were required to manage transient drainage from the tailings. The drain
system, consisting of a rock-filled drainage trench over a perforated 6-inch PVC pipe, was
constructed on the east side of the cell in 1989. This transient drainage system gathered water
and conveyed it to a double-lined holding pond. The seepage water collected in the pond was
treated periodically and discharged to the north arroyo in accordance with a CDPHE Industrial
Wastewater Treatment Facility discharge permit (Colorado Discharge Permit System Permit
No. CO-0041548). In 1995, a permeable reactive barrier (PRB) test facility was installed with a
fund from DOE’s Office of Science and Technology, and the CDPHE discharge permit was
modified to include the PRB facility. The toe drain valve was closed on June 4, 2004, the system
was no longer being used for treatment and discharge, and the CDPHE permit was allowed to
expire on January 31, 2009. In September 2009 the toe drain valve was opened to allow water to
drain to the holding pond. In October 2010 the PRB facility was decommissioned and
remediated. In September 2017 the transient drainage system, including the holding or
evaporation pond, was decommissioned and remediated. All of the contaminated media
associated with the PRB facility and holding pond was transported to the Grand Junction,
Colorado, Disposal Site.

2.2.6 Institutional Controls

Institutional controls at the disposal site, as defined by DOE Policy 454.1, consist of federal
ownership of the property, warning/no-trespassing signs (entrance and perimeter signs) along the
property boundary, and a locked gate at the entrance to the site. The 120.6 ac (48.8 ha) disposal
site is owned by the federal government and was accepted under the NRC general license

(10 CFR 40.27) in 1996. DOE is the licensee and, in accordance with the requirements for
UMTRCA Title I sites, is responsible for the custody and long-term care of the site.

2.2.7 Permanent Site Surveillance Features

Survey monuments, boundary monuments, site markers, and entrance and perimeter signs are the
permanent surveillance features at the disposal site. Boundary monuments define the corners of
the unfenced perimeter of the disposal site. Eighty-two warning signs are placed around the
perimeter of the disposal site (Figure 6).

The site surveillance features are described below:

e Boundary monuments (BMs): Five Berntsen Model A-1 federal aluminum survey
monuments (DOE 2001) were used for the site BMs (BM-1 through BM-6) (Table 2 and
Figure 6). BM-1, BM-2, and BM-3 mark the northwest, northeast, and southeast corners,
respectively, of the site. BM-5 is at the west end of the proposed truncated south boundary,
and BM-4 is at the south end of the proposed truncated west boundary. That proposed
boundary truncation has not been put into effect, so DOE retains the full area that is marked
by BM-6 in the southwest corner of the site (MK-F 1991).

o Entrance and perimeter signs: The site entrance sign (Figure 8) is at the entrance gate. In
addition to the entrance sign, 82 perimeter signs (Figure 9) mark the boundary around most
of the site, with two additional signs (numbered 83 and 84) located inside the site boundary
(Table 2 and Figure 6). The two signs located inside the site boundary (83 and 84) were

U.S. Department of Energy LTSP—Durango, Colorado, Disposal Site
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installed in 2015. These signs were placed in an area near the northeast corner of the site to
supplement perimeter signs 40, 41, 42, and 43. Perimeter signs 40, 41, 42, and 43 are located
on a steep and densely vegetated hillside, which acts as a natural deterrent; and the signs are
not clearly visible. Annual inspection of signs 40 through 43 will not be included unless the
dense vegetation recedes or signage becomes exposed. Signs 83 and 84 are included in the
inspection. These signs display the international trefoil symbol indicating the presence of
radioactive materials. They also state that the disposal site is U.S. government property and
that trespassing is forbidden. The entrance sign has the same information as the perimeter
signs, plus the name of the site and contact information for DOE (Figure 8).

o Settlement plates: Fourteen settlement plates (DOE 2001) are located on the disposal cell,
primarily on the south and east side slopes of the cell (Table 2 and Figure 6). The total
long-term settlement of the disposal cell could be measured using the 14 settlement plates.
The plates were installed after the disposal cell was completed.

o  Site markers (SMKs): Two unpolished granite SMKs (SMK-1 and SMK-2) are within the
restricted site boundary. SMK-1 is just inside the entrance gate, and SMK-2 is on top of the
disposal cell revegetated area (DOE 2001). The markers identify the disposal site, the
general location of the disposal cell, the date of closure (August 3, 1990), the mass of
residual radioactive materials (3,460,000 dry tons [3,140,000 tonnes]), and the radioactivity
(1400 curies, radium-226) (Figure 7).

¢  Survey monuments (SMs): SM-1 is in the northwest part of the site, SM-2 is south of the
disposal cell, and SM-3 and SM-4 are to the east (Table 2 and Figure 6). Each of the
monuments is a Berntsen Model RT-1 metal markers set into the top of a truncated cone of
reinforced concrete set in concrete (DOE 2001).

2.2.8 Site Drawings and Photographs

At the completion of remedial action, disposal site as-built conditions were documented with
as-built drawings and photographs (MK-F 1991). This information illustrates baseline conditions
for comparison to future disposal site conditions.

A disposal site topographic map was prepared and is part of the permanent Durango disposal site
file. The topographic map, disposal site map drawings, and photographs may be further modified
by LM, as necessary. LM is responsible for maintaining and archiving maps, drawings, and
photographs in the permanent Durango disposal site file.
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Table 2. Site Surveillance Feature Location Coordinates at the Duréngo, Colorado, Disposal Site

LOCATION COORDINATES FORWELLS, MONUMENTS,
AND SETTLEMENT PLATES
SURVEY MONUMENTS
SYMBOL 91 NORTHING EASTING
1 N42692.34 E44591.44
2 N41370.10 E45872.37
3 N42035 81 E46964.05
4 N42804.37 E46991.91
BOUNDARY MONUMENTS
SYMBOL () NORTHING EASTING
1 N43,041.67 E44,190.57
2 N43,041 67 E47,265.57
3 N41,341.67 E47,265 57
4 N41,341.76 E44,850.01
5 N41,890.10 E44,190.74
6 N41,341.66 E44,190.82
MONITORING WELLS
WELL 1D NUMBER NORTHING EASTING
m0621
0605 N42693.8 E44216.4
0607 N41375.0 E45623.4
0608 N42879.1 E46374.2
0612 N41595.3 E46165.7
0618 N42859.6 E46369.6
0621 N42876.7 E46365.2
0623 N42944 3 E46064.6
DISPOSAL CELL WELLS
SYMBOL [X] NORTHING EASTING
P7 N42,602.62 E46351.12
MW-1 N42,461.96 E46207 53
PVCH#1 N42325.57 E46452.34
SETTLEMENT PLATES
ELEVATION
SYMBOL [[] | NORTHING EASTING 12.6.90
1 N42,600 E45,800 714683
2 N42,500 E46,300 707257
3 N42,300 E45,700 7151.79
4 N42,300 E46,000 7144.58
5 N42,300 E46,300 7093.95
6 N42,300 E46,400 7076.93
7 N42,200 E45,000 712230
8 N42,200 E45,300 714730
9 N42,200 E46,400 7087 71
10 N42,100 E46,000 7146.98
11 N42,000 E45.,400 712555
12 N42,000 E45,700 7144.15
13 N42,000 E46,400 7111.41
14 N41,900 E486,000 711243
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2.2.8.1 Disposal Site Map

The Durango disposal site map (Figure 6) identifies the following site features:

e Disposal site, plus an area of 0 to 1300 ft (0 to 400 m) around the site boundary
e Topographic features

e Permanent site surveillance features

e Entrance road and gate/barricade

e  North and South Side Drainages and Bodo Canyon

» Disposal site boundary

e Disposal cell

e  Groundwater monitoring wells

The Durango disposal site map (Figure 6) will serve as the base map for site inspections
(Section 3.3.5). A new, separate inspection map will be prepared after each inspection. Each site
inspection map will indicate the year and type of inspection.

The Durango disposal site base map and site inspection maps will become part of the permanent
Durango disposal site file.

2.2.8.2 Disposal Site As-Built Drawings

A set of as-built drawings provided by Morrison Knudsen-Ferguson illustrates the final disposal
cell construction and final disposal site conditions. These drawings were used to prepare the
disposal site map. They may be used to document changes in physical site conditions or the
disposal cell over time and to develop corrective action plans, if required. These drawings are
filed and maintained in the permanent Durango disposal site file.

2.2.8.3 Site Baseline and Aerial Photographs

A photographic record of the final site conditions at the Durango disposal site is maintained in
the permanent Durango disposal site 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. The post-construction photographs provide an orientation tool
for site inspections and a baseline record of surveillance features. Aerial photographs for the
disposal site were taken throughout remedial action activities from 1987 to 1989 and in 1990 and
1991 after surface remedial action was completed. These photographs provide a record of site
conditions, enabling inspectors to monitor changes in site conditions (e.g., erosion patterns,
vegetation changes, and land use) over time. The photographs are a useful orientation tool for
disposal site inspections.
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2.3 Geology, Hydrology, and Groundwater b
2.3.1 Site Geology

The disposal site is on the east-northeast striking Hogback Monocline, which separates the San
Juan Basin to the southeast from the Four Corners Platform to the northwest. Bedrock dips to .
the south-southeast at variable amounts that generally decrease westward across the site, from ‘
about 13 degrees at the east to about 6 degrees at the west. The locations of four cross sections
across the disposal site are shown on Figure 10. These cross sections (Figure 11 through
Figure 14) show the geologic relationships of the dipping bedrock formations and Quaternary
material below and adjacent to the disposal cell.

Bedrock underlying the disposal site consists of the upper two (Cliff House Sandstone and
Menefee Formation) of three formations that compose the Mesaverde Group. The Cliff House
Sandstone is approximately 400 ft (120 m) thick in this area and consists of an interbedded
sequence of calcareous, yellow-brown sandstone and light-gray mudstone, siltstone, and silty
shale (Kirkham and Navarre 2003). The contact between the Cliff House Sandstone and the
underlying Menefee Formation is a minor disconformity. The Menefee Formation thickness
ranges from 225 to 300 ft (70 to 92 m) and consists of interbedded gray, brown, and black
carbonaceous shale and siltstone; gray, brown, and orange-brown cross-bedded sandstone; and
coal (Kirkham et al. 1999).

| .

: Based on lithologic differences, the Cliff House Sandstone may be roughly divided into two

| informal units, lower and upper, which are approximately the same thickness. The lower unit
consists mainly of interbedded siltstone and sandstone beds that range up to 3 ft (1 m) in

_thickness. The ridge just north of the disposal cell is supported by resistant sandstone beds in the

lower unit (Figure 11). The upper unit contains more shale beds and fewer and thinner sandstone

! beds than the lower unit. Less resistant than the lower unit, beds of sandy siltstone in the upper

| unit support the ridge just south of the disposal cell (Figure 11).

|

|

|

|

The Menefee Formation is lithologically similar to the overlying Cliff House Sandstone. The

main difference is that the Menefee contains coal beds and carbonaceous material in its shale and

siltstone, making it a more drab color than the Cliff House rocks. A coal bed about 5 ft (1.5 m) o
| thick in the upper part of the Menefee, approximately 80 ft (24 m) below the contact with -
| the Cliff House Sandstone, occurs beneath the disposal site (Figure 12, Figure 13, and
| Figure 14). This coal bed was mined in the 1890s and 1910s where it crops out about 0.1 mile

(0.16 km) northeast of the disposal site property in the North Side Drainage

(Kirkham et al. 1999). At the disposal site, outcrops of the Menefee Formation (only the

uppermost part) are only in the extreme north part along the North Side Drainage.
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Figure 12. Cross Section B-B’ at the Durango, Colorado, Disposal Site
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Figure 13. Cross Section C-C’ at the Durango, Colorado, Disposal Site
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The disposal cell sits on a small upland plateau. The plateau drained northeastward along a
paleovalley into the North Side Drainage. Flow through the paleovalley was in a narrow channel,
or paleochannel, that was filled with as much as 65 ft (20 m) of alluvium consisting of silty clay,
silt, and sand, with some sandstone and shale fragments. The alluvium-filled paleovalley, as
shown in cross section B-B' (Figure 12) sits under the disposal cell on bedrock of the lower unit
of the Cliff House Sandstone. Cross section A-A' (Figure 11) crosses the paleovalley and
provides information on the width of the valley. The base of the paleochannel at its confluence
with the North Side Drainage has cut through the lower Cliff House into the upper part of the
Menefee Formation (Figure 13). During remedial action, the alluvium in the paleovalley was
shaped and compacted with additional imported silty clay and clay soil, forming a
low-permeability base for the disposal cell, thereby restricting the downward migration of
contaminants. '

2.3.2 Bedrock Hydrology
Groundwater elevations measured in monitoring wells drilled into the bedrock beneath the cell

before its construction, and into the bedrock north, south, and east of the cell, do not clearly
identify a piezometric surface, flow direction, or gradient. Groundwater within 100 ft (30 m)

" below land surface apparently occurs in different layers within the bedrock, and these

groundwater zones may have limited areal extent. Recharge of the near-surface groundwater in
the bedrock is probably only from local precipitation and is unrelated to the deeper, regional flow
regime. Groundwater in the shallow bedrock appears to flow both southeast, in the general
direction of the dip of the bedrock, and northeast, down the trend of the North Side Drainage in
the same direction as the groundwater in the alluvium.

Three hydraulic gradients were calculated from three-point solutions used to define the
southeastern direction of potential groundwater flow in the bedrock. The average hydraulic
gradient is 0.19 ft/ft (0.06 m/m). The average potential groundwater velocity was calculated
using Darcy's Law, assuming a porosity of 0.15 and the geometric mean of hydraulic
conductivity (0.07 ft [0.02 m] per day). The average potential groundwater linear velocity to the
southeast is 32 ft (9.8 m) per year in the bedrock aquifer (DOE 1991).

2.3.3 Alluvium Hydrology

Shallow groundwater occurs locally within the alluvium filling the paleovalley beneath the
disposal cell. The depth to groundwater prior to construction of the disposal cell varied
seasonally, and several boreholes in the midgradient to upgradient areas beneath the disposal cell
did not encounter water above the bedrock. Groundwater in the shallow alluvium was found
mostly northeast of the disposal cell in the North Side Drainage, near well 0606. During the wet
season, groundwater was at or near the ground surface. The hydraulic conductivity of the shallow
alluvium in most of the paleovalley averages approximately 0.13 ft (0.04 m) per day, although an
aquifer test performed at the confluence of the paleovalley and the North Side Drainage gave a
value of 32 ft (10 m) per day. Assuming a porosity of 0.25 and a gradient of 0.003 down the
center of the paleovalley, the rate of movement to the northeast will vary from approximately

0.6 ft (0.2 m) per year to about 140 ft (40 m) per year. This amount of variability is not unusual
for alluvium-filled valleys. For calculations of potential downward movement of groundwater,
the vertical conductivity is assumed to be one-third of the horizontal hydraulic conductivity.
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2.3.4 Background Groundwater Quality

Because of the limited area of alluvial system saturation under natural conditions beneath the
disposal cell (confined to the paleovalley), the bedrock aquifer (also called the Cliff
House/Menefee aquifer) is considered the uppermost aquifer at the Durango disposal site
(DOE 1991).

Background groundwater quality in the bedrock aquifer has been determined from samples from

10 monitoring wells completed in the bedrock aquifer (Table 3). These wells are located both |
upgradient and downgradient of the disposal cell. Data collected from 1987 through 1994 were |
used to characterize background water quality (DOE 1996). Data collected since that time from |
one bedrock background well has been consistent with this data set and has been reported in

Title I Annual Reports. These reports are available to the public on the LM public website.

Background groundwater quality in the bedrock aquifer varies between wells, primarily because
the amount of dissolved sulfate salts varies between wells. These salts are thought to be derived
from the dissolution of natural gypsum in the aquifer. Total dissolved solids range from 932 to
7440 milligrams per liter (mg/L). Major anions include sulfate and bicarbonate. Sodium is
generally the major cation. The groundwater is generally oxidizing; however, measured
oxidation-reduction potentials vary in individual wells from reducing (-353 millivolts [mV]) to
oxidizing (768 mV). Groundwater pH in the bedrock aquifer also ranges from alkaline (average
pH of 8.9 in well 0609) to acidic (average pH of 4.9 in well 0621). The acidic water in well 0621
and in adjacent well 0616 is thought to be due to the natural oxidation of pyrite (iron sulfide) in
the aquifer. The naturally acidic water is associated with high amounts of dissolved iron

(as much as 452 mg/L), manganese (as much as 6.04 mg/L), sulfate (as much as 4000 mg/L), and
sulfide (as much as 16 mg/L). Trace constituents that have been detected at least once in
background samples include antimony, arsenic, beryllium, cadmium, chromium, lead, mercury,
molybdenum, nickel, radium-226, radium-228, selenium, silver, thallium, uranium, and
vanadium (Table 3).

The variation in background water quality within the bedrock aquifer probably reflects local
variations in lithology and perhaps changes in oxidation-reduction conditions related to the
natural movement of dissolved oxygen and groundwater through the aquifer. It is possible that
changes in water quality in individual wells will occur in response to future natural variations in
groundwater flow and oxidation-reduction conditions. To reduce the chance that future naturally
occurring variation will be mistaken for contamination from the disposal cell, a single broad
definition of background water quality has been developed. This definition combmes all data
from sampled bedrock wells in the disposal cell area.
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Table 3. Summary of Background Groundwater Quality at the Durango, Colorado, Disposal Site

Parameter Fr;g:leecr:;:gnof Minimum?® Median? Maximum?
Alkalinity 94/94 2 694 2032
Calcium 88/88 2 161 545
Chloride 85/85 . 6 36 428
Iron 80/88 0.02 0.33 452
Magnesium 88/88 12 143 458
Manganese 84/92 <0.01 0.06 6.0
pH 97/97 4.72 6.88 11.14
Oxidation-reduction 43/43 353mv | 204 mV 768 mV
potential
Potassium 88/88 3.4 7.2 40
Sodium 88/88 105 336 1370
Sulfate 79179 23 925 4000
Total dissolved solids 79/79 932 2750 7440
Antimony 9/46 <0.003 <0.003 0.027
Arsenic 12/92 <0.001 <0.01 0.03
Barium 27172 <0.01 <0.10 0.90
Beryllium 5152 <0.005 <0.01 0.023
Cadmium 14/92 <0.001 <0.001 0.019
Chromium 6/72 <0.01 <0.01 0.12
Cyanide 1/30 <0.01 <0.01 0.18
Lead 9/88 <0.001 <0.01 0.02
Mercury 4/68 <0.0002 <0.0002 <0.0004
Molybdenum 25/92 <0.01 <0.01 0.22
Net gross alpha 48/82 0.0 2.9 35
Nickel 7/58 <0.01 <0.04 0.07
Nitrate 28/87 <0.1 <1.0 43
Radium-226 12/90 <0.1 <1.0 2.0
Radium-228 20/90 <0.9 <1.0 15
Selenium 18/92 <0.001 <0.005 0.042
Silver ‘2168 <0.01 <0.01 0.03
Thallium 1/35 <0.01 <0.01 0.01
Uranium . 53/89 <0.001 0.001 0.077
Vanadium 27179 <0.01 <0.01 0.06

Notes:

As reported in the original LTSP (DOE 1996), data from bedrock monitoring wells 0605, 0607, 0609, 0611, 0612,
0613, 0616, 0617, 0621, and 0625 were collected from 1987 through 1994.

& Units in milligrams per liter except radium-226, radium-228, and net gross alpha, which are in picocuries per liter.

2.3.5 Hazardous Constituents

Hazardous constituents were identified by characterizing tailings pore fluids sampled from
monitoring wells completed within the Durango disposal cell and comparing the results with
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those of background well samples. Concentrations measured in tailings wells were statistically
compared to concentrations measured in bedrock background wells to determine which of the
hazardous constituents listed in 40 CFR 192, Subpart A, Table 1, are present in the tailings pore
fluids at levels above ambient background. Additionally, analyses of effluent from the disposal
cell toe drain (Section 2.2.5) were compared to analyses of tailings solutions to provide further
information about the levels of hazardous constituents derived from the tailings. In general, the
toe drain results and disposal cell well results were in agreement. Concentrations of arsenic,
cadmium, molybdenum, radium-226, selenium, uranium, and vanadium were significantly
elevated in tailings pore fluids. The median concentration from tailings pore fluids exceeded the
median background level by at least 1 order of magnitude.

A second group of hazardous constituents, including beryllium, chromium, mercury, nickel, and
silver, were found to be statistically elevated in tailings pore solution compared to background,
although in more than half the tailings samples, they were below detection limits. Furthermore,
the detected concentrations from tailings solutions were not remarkably higher than the detection
limits or than observed background levels. The statistical significance of these constituents is
attributable primarily to their greater frequency of detection in tailings samples than in
background samples. These constituents were retained as hazardous constituents at the Durango
disposal site but are not expected to be reliable indicators of potential groundwater
contamination, because they occur infrequently in the tailings solutions and are below detection
limits in the toe drain effluent. They occur at levels near background and likely will be
attenuated by reactions with the clay liner and alluvial material. These reactions will reduce
concentrations to background levels before the bedrock aquifer is reached.

Several constituents listed (1) in 40 CFR 192, Subpart C, Table A, or (2) in 40 CFR 192,
Appendix I, either were not detected in the tailings or toe drain effluent (antimony, barium,
cyanide, net gross alpha, and thallium) or occurred at levels equal to or less than levels found in
background groundwater based on statistical testing (lead, nitrate, and radium-228). These
constituents are not designated as hazardous constituents at the Durango disposal site.

2.3.6 Concentration Limits for Hazardous Constituents

Concentration limits in point-of-compliance (POC) wells for long-term monitoring of the
disposal cell (Table 4) were established following EPA guidance (EPA 1992). In this guidance,
EPA endorsed the use of tolerance intervals for detecting contamination above background in
one or more downgradient wells. Updated EPA guidance (EPA 2009) is consistent with this
earlier recommendation. A tolerance interval is designed to contain all but a small percentage of
future measurements from wells accessing uncontaminated water. Therefore, repeated
exceedances of the upper tolerance limit present statistical evidence of contamination.

Because of inherent uncertainties at the Durango disposal site concerning the geographic and
statistical distribution of naturally occurring constituents in the groundwater, a nonparametric
approach was used to determine a tolerance interval for the hazardous constituents. The upper
tolerance limit is the maximum observed concentration in bedrock well samples collected
between 1987 and 1994. At the Durango disposal site, the maximum concentrations are based on
analytical results ranging from 52 measurements for beryllium to as many as 92 measurements
for cadmium, chromium, and selenium. There is 95% confidence that the maximum observed
concentration of each constituent represents a level that will exceed background no more than
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5% of the time. Therefore, using the maximum observed concentration as a concentration limit
for long-term groundwater monitoring produces reasonable protection against false positive
results from random background variation.

Table 4. Concentration Limits for Hazardous Constituents in Tailings Solutions at the Durango, Colorado,

Disposal Site
- : Approved
Constituent MCL?® F'Il'a!llngs F"orgc Observed Maxlrgum Concentration Limit®
uid Median Background in POC Wells®
Arsenic 0.05 0.19 0.03 0.05
Cadmium 0.01 0.037 0.019 0.019
Chromium 0.05 <0.01 0.12 0.12
Mercury 0.002 <0.0002 0.0004 0.002
Molybdenum 0.1 1.73 0.22 0.22
Raclum-228 5.0 10.1 15.0 15.0
Selenium 0.01 0.13 0.042 0.042
Silver 0.05 <0.01 0.03 0.05
Uranium 0.044 45 0.077 0.077
Beryllium None <0.01 0.023 0.023
Nickel None 0.04 0.07 0.07
Vanadium None 11 0.06 0.06
Notes:

¥ Concentrations in milligrams per liter except radium-226 and radium-228, which are in picocuries per liter.

® MCL = maximum concentration limit established in 40 CFR 192.

° From monitoring wells 0200 through 0204 completed in the disposal cell. Data collected 1987 through 1980.
4pPOC wells for the Durango disposal site are wells 0607, 0612, and 0621.

EPA cleanup standards allow the concentration limits for hazardous constituents to be set at the
background value or the maximum concentration limits (MCLs) established in 40 CFR 192,
whichever is greater. Therefore, the concentration limits for hazardous constituents listed in
Table 4 represent the larger of the maximum observed concentration or the MCL for constituents
with established MCLs.
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3.0 Long-Term Surveillance Program

3.1 General License for Long-Term Custody

With NRC acceptance of the original LTSP (DOE 1996 and Appendix A), the Durango disposal
site was included under the general license for long-term custody established at

10 CFR 40.27(b). Although 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,” as stated in 40 CFR 192.02(a), there is no provision for the
termination of the general license or DOE’s responsibility for the long-term custody of these
sites (10 CFR 40.27(b)). An LTSP is a requirement of the general license. When DOE
determines that revision of the LTSP is necessary, DOE will notify NRC. Changes to the LTSP
may not conflict with the requirements of the general license (Section 3.2). In addition, DOE
must guarantee that NRC has permanent right-of-entry to the site so that NRC can conduct site
inspections.

3.2 Requirements of the General License

Requirements of the general license are at 10 CFR 40.27 and at 10 CFR 40, Appendix A,
Criterion 12. Table 5 lists the requirements of the general license and the sections in this LTSP
where each is addressed.

Table 5. Requirements of the General License and DOE Response

Requirement Reference
Annual site inspection Section 3.3
Annual inspection report Section 3.3.6
Follow-up inspections and follow-up inspection reports, as necessary Section 3.4
Site maintenance, as necessary Section 3.5
Emergency measures in the event of catastrophe Section 3.5
Environmental monitoring, if required Section 3.6

3.3 Annual Site Inspections
3.3.1 Inspection Frequency

At a minimum, sites must be inspected annually to confirm the integrity of visible features at the
site and to determine the need, if any, for maintenance, additional inspections, or monitoring
(10 CFR 40, Appendix A, Criterion 12).

To meet the inspection requirement, DOE will inspect the Durango disposal site once each
calendar year. The date of the inspection may vary from year to year, but DOE will endeavor to
inspect the site once every 12 months unless circumstances warrant variance. The variance
would be explained in the inspection report. DOE will notify NRC of the annual inspection at
least 30 days in advance.
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3.3.2 Personnel

Typically, two inspectors will perform the annual inspections. Inspectors will be experienced
engineers or scientists who have the required knowledge, skills, and abilities to evaluate site
conditions and recognize imminent or actual problems.

Inspectors will be assigned for a given inspection of the Durango disposal site on the basis of site
conditions and inspector expertise. Areas of expertise include civil, geotechnical, and geological
engineering; geology; hydrology; biology; and environmental science (e.g., ecology, soils, or
range management). If conditions warrant, more than two inspectors specialized in specific fields
may be assigned to the inspection to evaluate serious or unusual problems and make appropriate
recommendations.

3.3.3 Inspection Procedure

To ensure a thorough and uniform inspection, the site is divided into areas called transects
(Table 6). '

Table 6. Transects for the Annual Inspection of the Durango, Colorado, Disposal Site

Transect Description
1 Top of the Disposal Cell
Side Slopes of the Disposal Cell
Drainage Ditches
Holding Pond
Site Boundary
Outlying Areas

DA ]|wW]|N

Each transect inside the site is visually inspected by walking a series of random traverses across
each transect so that the entire transect surface is inspected. Within each transect, inspectors
examine specific site surveillance features, such as SMs, BMs, signs, SMKs, drainage ditches,
and other features listed on the sample inspection checklist (Appendix D).

Inspectors also examine each transect for success of previous maintenance, and for erosion,
settling, slumping, plant or animal encroachment, human intrusion or vandalism, and other
activity or phenomena that might affect the safety, integrity, long-term performance, or
institutional control of the site.

Inspectors note changes within 0.25 mile (0.40 km) of the site. Changes in the surrounding area
that might be significant include new development, changes in land use, and erosion or
instability of slopes around the site.

Inspectors use photographs and measurements, as necessary, to support or supplement written
observations.
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3.3.4 Inspection Checklist

Inspectors are briefed, and the inspection checklist is reviewed before the annual inspection.
A sample checklist is provided in Appendix D.

The checklist includes the following:

e Specific site surveillance features to be inspected

e Routine observations to be made

e Special issues or problems, if any, to be observed and evaluated

The checklist is reviewed annually and revised as necessary to reflect changes or new conditions
at the site.

3.3.5 Site Inspection Map

A new site inspection map will be prepared after each annual inspection, using the disposal site
map (Figure 6) as a base. This map will include at a minimum the following:

e Photograph locations

Locations and descriptions of new, anomalous, or unexpected features

Features identified during previous inspections for observation or monitoring

Inspection date
3.3.6 Annual Inspection Report

DOE will report results of the annual inspection to NRC within 90 days of the last Title I site
inspection in the calendar year (10 CFR 40, Appendix A, Criterion 12). If the report cannot be
submitted in accordance with 10 CFR 40, DOE will notify NRC. Annual reports are made
available to the public and other agencies.

3.4 Follow-Up Inspections

Follow-up inspections are unscheduled inspections that are conducted in response to threatening
or unusual site conditions.

3.4.1 Ciriteria for Follow-Up Inspections
According to 10 CFR 40.27(b)(4), an LTSP must include criteria for follow-up inspections. DOE

will conduct a follow-up inspection when:

e A condition is identified during the annual inspection (or other site visit) that requires
personnel, perhaps with specific expertise, to return to the site to evaluate the condition; or

e DOE is notified by a citizen or outside agency that conditions at the site are
substantially changed.

The public may use the 24-hour DOE telephone number posted on the entrance sign to request
information or to report a problem at the site (Figure 8).
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Once a new or changed condition is identified, DOE will evaluate the information and determine
whether a follow-up inspection is warranted. Conditions that may require a follow-up inspection
include changes in vegetation, erosion, storm damage, wildfires, low-impact human intrusion,
vandalism, elevated concentrations of analytes in groundwater, or the need to evaluate, design, or
perform maintenance projects. Conditions that threaten the safety of the site or the integrity of
the disposal cell may require a more urgent follow-up inspection or emergency response. Slope
failure, severe storm, major seismic event, and deliberate human intrusion are among these
conditions. DOE may request the assistance of local agencies to confirm the seriousness of a
condition before conducting a follow-up inspection or emergency response (Section 3.5).

DOE will use a graded approach with respect to follow-up inspections. Urgency will be
proportional to the potential seriousness of the condition. For example, a follow-up inspection
to investigate or control vegetation may be postponed until a particular time during the
growing season.

In the event of “unusual damage or disruption” (10 CFR 40, Appendix A, Criterion 12), or
damage that may compromise or threaten the safety, security, or integrity of the site, DOE will:

¢ Notify NRC pursuant to 10 CFR 40, Appendix A, Criterion 12, or to 10 CFR 40.60,
whichever applies.

e  Begin the DOE internal occurrence notification process (DOE Order 231.1A).

» Respond with an immediate follow-up inspection or emergency response team.

o Implement emergency measures, as necessary, to prevent or contain exposure or release of
radioactive materials (Section 3.5).

3.4.2 Personnel

DOE will assign inspectors to follow-up inspections on the same basis as the annual site
inspection (see Section 3.3.2).

3.43 Reports

Results of follow-up inspections for incidents or conditions that do not threaten disposal cell
integrity will be included in the annual inspection report to NRC. Separate reports will not be
issued unless DOE determines that is it advisable to notify NRC and other agencies of a
potentially serious problem at the site.

If follow-up inspections are required for more urgent reasons, DOE will submit a preliminary
report of the follow-up inspection to NRC within the 60-day period required by 10 CFR 40,
Appendix A, Criterion 12.

3.5 Routine Site Maintenance and Emergency Measures

Emergency response is action DOE will take in response to “unusual damage or disruption” that
threatens or compromises site safety, security, or integrity (10 CFR 40, Appendix A,
Criterion 12).
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3.5.1 Ciriteria for Routine Site Maintenance and Emergency Measures

Site intervention measures, from minor routine maintenance to large-scale reconstruction
following potential disasters, lie on a continuum and the criteria for those responses are not
easily defined because the nature and scale of all potential problems cannot be foreseen. The
information in Table 7 serves as a guide for appropriate DOE responses. The table shows that the
primary differences between routine maintenance and an emergency response is the urgency of
the activity and the degree of threat or risk. DOE’s priority level, in column 1 of Table 7, bears
an inverse relationship with DOE’s estimate of probability; the highest-priority response is
believed to be the least likely.

Table 7. DOE Criteria for Maintenance and Emergency Measures

Priority

Description

Example

Response

Breach of disposal cell
with dispersal of-
radioactive material.

Seismic event that exceeds
design basis and causes
massive discontinuity in cover.

Notify NRC. Immediate follow-up inspection by
DOE emergency response team. Emergency
actions to prevent further dispersal, recover
radioactive materials, and repair the breach.

Breach without dispersal

Partial or threatened exposure

Notify NRC. Immediate follow-up inspection by

2 p - - . - . DOE emergency response team. Emergency
of radioactive material. of radioactive materials. actions to repair the breach.
Maintenance of specific |Deterioration/vandalism of . .

3 site surveillance features. |signs, markers. Repair at first opportunity.

Mi . Erosion not immediately
inor erosion or - - .
. - affecting disposal cell, Evaluate, assess impact, respond as

4 undesirable changes in |, - . :

: invasion of undesirable appropriate to address problem.
vegetation. -
plant species.
Note:

Other changes or conditions will be evaluated and treated similarly on the basis of perceived risk.

3.5.2 Reporting Maintenance and Emergency Measures

Routine maintenance completed during the previous 12 months will be summarized in the annual
inspection report.

In accordance with 10 CFR 40.60, within 4 hours of discovery of any Priority-1 or -2 event
(as defined in Table 7), DOE will notify the following groups at NRC:

e Decommissioning and Uranium Recovery Licensing Directorate

e Division of Waste Management and Environmental Protection

e Office of Federal and State Materials and Environmental Management Programs

The phone number for the required 4-hour contact to the NRC Operations Center is
(301) 816-5100.

3.6 Environmental Monitoring

3.6.1 Groundwater Monitoring

Groundwater is monitored at the Durango disposal site to verify the initial performance of the
disposal cell. The monitoring network consists of seven wells (Table 8 and Figure 15).
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Four wells are completed in the uppermost aquifer (bedrock of the Cliff House Sandstone and
the Menefee Formation), including one upgradient background well (0605) and three
downgradient POC wells (0607, 0612, and 0621). Wells 0607 and 0612 are downdip of the
disposal cell in the direction of bedrock groundwater flow. Well 0621 is installed in the bedrock
in the vicinity of the paleochannel alluvium in the direction of surface water flow. It monitors
bedrock that could be affected by infiltration of groundwater from the alluvium.

Table 8. Groundwater Monitoring Requirements for the Durango Disposal Site

Unit and Screened .
Well Number Purpose Interval (ft bgs®) Monitored Parameters
0605 Background Bedrock; 36-56
POC based on .
0607 bedrock dip direction . Bedrock; 37-57
0608 BMP® Alluvium; 29-39 Analytes: molybdenum, selenium, uranium
POC based on )
0612 bedrock dip direction Bedrock; 98-108 Field parameters: alkalinity,
BMP- - oxidation-reduction potential, pH, specific
0618 supplemenfs 0608 Alluvium; 30-50 conductance, turbidity, temperature
POC based on .
0621 surface drainage Bedrock; 78-88
0623 BMP Alluvium; 19-39
Notes:

# bgs = below ground surface
® BMP = best management practice

The alluvium and the groundwater it contains are of very limited extent and are not considered to
be a true aquifer. There are no discharge points of alluvial groundwater to the surface. However,
it is possible that some alluvial groundwater may infiltrate into the bedrock aquifer; therefore,
the alluvium is monitored as a best management practice (BMP). Three BMP wells are
completed in the alluvium, one upgradient (0623) and two downgradient (0608 and 0618) of the
disposal cell. Well 0618 (screened to the bottom of the alluvium) was installed adjacent to

well 0608 (screened to within several feet of the base of the alluvium) and added to the
monitoring network in 2002 because it intercepts the full saturated thickness of the alluvium.

No wells at the Durango disposal site are explicitly designated as point-of-exposure (POE) wells.
A POE well would be considered to be any location outside of the site boundary where no
restrictions on groundwater use apply. The approved concentration limits for the site are based
on either MCLs or background and must be met at the POC wells.

During the established groundwater monitoring period, routine monitoring is conducted to
observe possible changes in groundwater quality and to assess compliance with the groundwater
protection standards. Indicator parameters were selected from the list of hazardous constituents
identified for the site (Table 3 and Table 4). Indicator parameters are those that (1) are known to
be present in the tailings solutions at concentrations statistically greater than background levels,
(2) are present at much higher concentrations in the tailings solutions than in background,

(3) display low variability in background, and (4) are mobile in the groundwater environment.
The parameters that best meet the first three criteria are arsenic, molybdenum, selenium,
uranium, and vanadium. Of these, attenuation batch experiments indicate that subsurface
sediments beneath the Durango disposal cell will adsorb all the vanadium and most of the arsenic
in solution, some selenium and uranium, and a small amount of molybdenum (DOE 1991).
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Therefore, molybdenum, selenium, and uranium are the most reliable indicator parameters of
groundwater contamination at the Durango disposal site and were selected as representative
hazardous constituents for routine monitoring.

Routine monitoring consists of collecting groundwater samples annually at approximately the
same time each year to minimize variation due to seasonal effects. Samples are analyzed for the
three indicator parameters. In addition, routine monitoring has included parameters that are
indicative of general water quality. General water quality indicators monitored for are: pH,
electrical conductivity, temperature, alkalinity, oxidation-reduction potential, and turbidity
(Table 8). Monitoring requirements (both frequency and analytical parameters) will be
reevaluated every 5 years. Changes to monitoring requirements may be recommended based on
site-specific conditions and will be concurred to by NRC prior to implementation.

The site-specific standards used for the three indicator parameters—molybdenum, selenium, and
uranium—are the maximum observed background concentrations of these analytes reported in
groundwater samples collected from wells completed in the bedrock aquifer as identified in
Table 4. Exceedances of the site-specific standards are evaluated on a well-by-well basis. If a
limit listed in Table 4 is exceeded at a POC well (0607, 0612, 0621), the well will be resampled
within 1 year for all routine monitoring parameters (Table 3 and Table 8). If the resampling
indicates a second exceedance of concentration limits for an indicator parameter, data will be
evaluated to determine if a cause for the exceedance can be identified. If a limit listed in Table 4
is exceeded at a BMP well (0608, 0618, 0623), no further action is required, but DOE may
investigate the exceedance as a best management practice.

When resampling does not eliminate the disposal cell as the cause for a water-quality exceedance
in a POC well, evaluative groundwater monitoring will be required. Evaluative groundwater
monitoring may include analysis of additional hazardous constituents, direct or indirect
measurements of the disposal cell cover, or other activities that are determined to be appropriate.

The EPA standards (40 CFR 192.04) require implementation of a corrective action program
within 18 months of verification of an established concentration limit exceedance for one or
more of the monitored constituents in a POC well. The goal of the corrective action program is to
restore the disposal cell to its design specifications. If corrective action is determined necessary,
DOE will prepare and submit a corrective action plan for NRC review, and a copy of the plan
also will be transmitted to CDPHE. The plan will include a monitoring plan to demonstrate the
effectiveness of the corrective action, which DOE will implement after consultation with NRC
and CDPHE.

3.6.2 Vegetation Monitoring

A plant specialist or other qualified person will periodically participate in site inspections. If the
inspection does not coincide with the general growing season, the plant specialist may conduct a
separate inspection at a more favorable time.

Volunteer plant growth: Volunteer plant growth includes plants growing where none were
planned, such as in rock-lined drainage ditches, or unwanted plant species growing on the
vegetated top slope of the disposal cell.

Based on results of a 1995 biointrusion study (DOE 1995), a volunteer plant root-to-shoot ratio
of 1:1 should be used unless site-specific plant data indicate otherwise. Based on a root-to-shoot
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ratio of 1:1, an unwanted plant species must be removed when its shoot height equals or exceeds
3.5 ft (1.1 m) from the base of the plant. Unwanted plant species may be eliminated from the
cover by selective spraying or mechanical removal.

3.7 Records

LM receives and maintains selected records to support postclosure site maintenance. Inactive
records are preserved at a Federal Records Center. Site records contain critical information
required to protect human health and the environment, manage land and assets, protect the legal
interests of DOE and the public, and mitigate community impacts resulting from the cleanup of
legacy waste.

The records are managed in accordance with the following requirements:

» Title 44 United States Code Section 29 (44 USC 29), “Records Management by the
Archivist of the United States and by the Administrator of General Services”; 44 USC 31,
“Records Management by Federal Agencies”; and 44 USC 33, “Disposal of Records”

e 36 CFR 1220-1238, Subchapter B, “Records Management”
e DOE Order 243.1B Chg 1, Records Management Program
»  Records and Information Management Transition Guidance (DOE 2017)

3.8 Quality Assurance

The long-term care of the Durango disposal site and all activities related to the annual
surveillance, monitoring, and maintenance of the site comply with DOE Order 414.1C, Quality
Assurance; applicable requirements of 10 CFR 830, Subpart A, “Quality Assurance
Requirements”; and ANSI/ASQ E4-2004, Quality Systems for Environmental Data and
Technology Programs: Requirements with Guidance for Use (American Society for

Quality 2004).

3.9 Health and Safety

Health and safety requirements and procedures for LM and Legacy Management Support (LMS)
contractor activities are consistent with DOE orders, federal regulations, and applicable codes
and standards. The DOE Integrated Safety Management System serves as the basis for the LMS
contractor’s health and safety program.

U.S. Department of Energy LTSP—Durango, Colorado, Disposal Site
May 2019 Doc. No. $06297-0.3
Page 39



This page intentionally left blank

U.S. Department of Energy LTSP—Durango, Colorado, Disposal Site
May 2019 Doc. No. 806297-0.3
Page 40




4.0 References

10 CFR 40. U.S. Nuclear Regulatory Commission, “Domestic Licensing of Source Material,”
Code of Federal Regulations.

10 CFR 830. U.S. Department of Energy, “Subpart A, Quality Assurance Requirements,” Code
of Federal Regulation.

36 CFR 1220-1238. National Archives and Records, National Archives and Records
Administration, Subchapter B, “Records Management,” Code of Federal Regulations.

40 CFR 192. U.S. Environmental Protection Agency, “Health and Environmental Protection
Standards for Uranium and Thorium Mill Tailings,” Code of Federal Regulations, July 1, 2009.

42 USC 7901 et seq. “Uranium Mill Tailings Radiation Control,” United States Code.

44 USC 29. “Records Management by the Archivist of the United States and by the
Administrator of General Services,” United States Code.

44 USC 31. “Records Management by Federal Agencies,” United States Code.
44 USC 33. “Disposal of Records,” United States Code.

American Society for Quality, 2004. Quality Systems for Environmental Data and Technology
Programs: Requirements with Guidance for Use, ANSI/ASQ E4-2004.

DOE Order 231.1B Chg 1, Environment, Safety and Health Reporting, U.S. Department of
Energy, November 28, 2012.

DOE Order 243.1B Chg 1, Records Management Program, U.S. Department of Energy,
July 8, 2013.

DOE Order 414.1D Admin Chg 1, Quality Assurance, U.S. Department of Energy, May 8, 2013.

DOE Policy 454.1 Chg 1, Use of Institutional Controls, U.S. Department of Energy,
December 7, 2015.

DOE (U.S. Department of Energy), 1991. Remedial Action Plan and Site Design for
Stabilization of the Inactive Uranium Mill Tailings Site at Durango, Colorado,
UMTRA-DOE/AL-050503.0000, UMTRA Project Office, Albuquerque Operations Office,
Albuquerque, New Mexico.

DOE (U.S. Department of Energy), 1993. 1992 Annual Prelicensing Inspection of the Durango,
Colorado, UMTRA Project Disposal Site, DOE/ID/12584-141, UMTRA Project Office,
Albuquerque Operations Office, Albuquerque, New Mexico.

U.S. Department of Energy LTSP—Durango, Colorado, Disposal Site
May 2019 Doc. No. 506297-0.3
Page 41




DOE (U.S. Department of Energy), 1995. UMTRA Project Disposal Cell Cover Biointrusion
Sensitivity Assessment, DOE/AL/62350-200, Rev. 1, prepared for the U.S. Department of
Energy, Environmental Restoration Division, UMTRA Project Team, Albuquerque,

New Mexico.

DOE (U.S. Department of Energy), 1996. Long-Term Surveillance Plan for the Bodo Canyon
Disposal Site, Durango, Colorado, DOE/AL/62350-77, Rev. 2, UMTRA Project Office,
Albuquerque Operations Office, Albuquerque, New Mexico.

DOE (U.S. Department of Energy), 2001. Guidance for Implementing the Long-Term
Surveillance Program for UMTRCA Title I and Title II Disposal Sites, GJO-2001-215-TAR,
UMTRA Project Office, Grand Junction Office, Grand Junction, Colorado, April.

DOE (U.S. Department of Energy), 2017. Records and Information Management Transition
Guidance, LM-Guide-4-10.2-1.0-0.0, Office of Legacy Management, November 8.

EPA (U.S. Environmental Protection Agency), 1992. Addendum to Interim Final Guidance
Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Office of Solid Waste
Management Division, U.S. Environmental Protection Agency, Washington, D.C.

EPA (U.S. Environmental Protection Agency), 2009. Statistical Analysis of Groundwater
Monitoring Data at RCRA Facilities, Unified Guidance, EPA 530-R-09-007, March.

Kirkham, R.M., and A.K. Navarre, 2003. Geologic Map of the Basin Mountain Quadrangle, La
Plata County, Colorado, Colorado Geological Survey Open-File Report 01-4, 42 pp.,
scale 1:24,000.

Kirkham, R.M., M.L. Gillam, T.D. Loseke, J.C. Ruf, and C.J. Carroll, 1999. Geologic Map of the
Durango West Quadrangle, La Plata County, Colorado, Colorado Geological Survey Open-File
Report 99-4, 34 pp., scale 1:24,000.

MK-F (Morrison Knudsen-Ferguson), 1991. Durango Draft Completion Report, prepared by
Morrison Knudsen-Ferguson for the U.S. Department of Energy, UMTRA Project Office,
Albuquerque Operations Office, Albuquerque, New Mexico.

U.S. Department of Energy LTSP—Durango, Colorado, Disposal Site
May 2019 Doc. No. 806297-0.3
Page 42




Appendix A

NRC Concurrence and Licensing Documentation



This page intentionally left blank




UNITED STATES

NUCLEAR REGULATORY COMMISSION

WASRINGTON, D.C. 20555-0001

MU September 16, 1996

Mr. Richard Sena, Acting Director

Environmental Restoration Division

Uranium Mi11 Tailings Remedial Action
Project

U.S. Department of Energy

2155 Louisiana NE, Suite 4000

Albuguerque, NM 87110

SUBJECT: ACCEPTANCE OF THE LONG-TERM SURVEILLANCE PLAN FOR THE BGDO CANYON
URﬁNIUM MILL TAILINGS REMEDIAL ACTION PROJECT SITE, DURANGO,
COLORADO-

Dear Mr. Sena:

The U.S. Nuclear Regulatory Commission staff hereby accepts the U.S.
Department of Energy’s (DOE’s) Long-Term Surveillance Plan (LTSP), dated
September 1996, for the Bode Canyon Uranium Mi11 Tailings Remedial Action
Project site at Durango, Colorado. This action establishes the Durango site
under the general license in 10 CFR Part 40.27.

Based on its August 12, 1996, review of the final LTSP, the NRC staff closed
the three open hydrology issues that had been identified during NRC’s review
of the draft LTSP. By letter dated August 29, 1996, the DOE transmitted

the final page changes responding to the NRC staff’s comment on the erosion
near Drainage Ditch #1, which closed the remaining open issue. On September
13, 1996, DOE submitted final document required for NRC approval, the "Real
Estate Documentation”, which confirmed that the Bodo Canyon disposal site had
been transferred from the state of Colorado to DOE on September 10, 1996. The
NRC staff has reviewed the land transfer material and finds it to be
acceptable.

NRC staff has determined that the revised LTSP satisfies the requirements set
forth in the Uranium Mill Tailings Radiation Control Act of 1978 for long-term
surveillance of a disposal site, and all requirements in 10 CFR Part 40.27 for
an LTSP. 1In accordance with DOE’s guidance document for Tong-term
surveillance, all further NRC/DOE interaction on the long-term care of the
Durango site will be conducted with the DOE’s Grand Junction Project Office.

If you have any questions concerning this subject please contact the NRC
Project Manager, Janet Lambert, at (301) 415-6710.

Sincerely,

M. AL0

Daniel M. Gillen, Acting Chief

Uranium Recovery Branch

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

cc: J. Eveit DOE Alb
$. Hamp, DOE Alb
E. Artiglia, TAC Alb
J. Virgona, DOE GJPO
LT pur 3
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001
June 18, 1996

Mr. Richard Sena, Acting Director

Environmental Restoration Division

Uranium Mi11 Tailings Remedial
Action Project

U.S. Deparitment of Energy

2155 Louisiana NE, Suite 4000

Albuquerque, NM 87110

SUBJECT: FINAL COMPLETION REVIEW REPORT FOR THE DURANGO, COLORADO,
URANIUM MILL TAILINGS REMEDIAL ACTION PROJECT SITE

Dear Mr. Sena:

The U.S. Nuclear Regulatory Commission staff has completed its review of the
U.S. Department of Energy’s (DOE’s) Final Completion Report for the Uranium
Mi11 Tailings Remedial Action Project inactive uranium mill tailings site at
Durango, Colorado, submitted on October, 16, 1995. The review considerd
pertintent documents associated with this site including revised Completion
Report pages transmitted by letters dated November 9, 1995, May 9, 1996, and
May 23, 1996. The NRC staff’s review of the Completion Report is documented
in the final Durango Completion Review Report (Enclosure 1), which discusses
the staff’s evaluation of the completed remedial action.

Based on its review of the Completion Report, NRC staff concurs that DOE has
performed remedial action at the Durango site in accordance with the approved
plans and specifications, with the exception of the selection and performance
of a groundwater cleanup program. DOE, with NRC approval, has deferred this
aspect of the remedial action to a separate groundwater restoration program.
The signed DOE Certification Summary providing official NRC concurrence in
com$1etgon of the Durango remedial action (other than groundwater cleanup), is
enclosed,
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If you have any questions concerning this subject Tetter or the enclosures,
. —— please—contact—the-NRC-Project-Manager-for-the-Durango-site;—Janet-Lambert,-at-—————
s (301) 415-6710,

— Sincerely,

f Joseph J. Holonich, Chief

Do Uranium Recovery Branch

Division of Waste Management
Office of Nuclear Material Safety
T and Safeguards

Enclosures: As stated

Lo cc: J. Evett, DOE Alb
C S. Hamp, DOE Alb
- E. Artiglia, TAC Alb

U.S. Department of Energy LTSP—Durango, Colorado, Disposal Site
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CERTIFICATION SUMMARY
for the
Durango, Colorado, Disposal Site

The Environmental Restoration Division Acting Director and the Contracting Officer for
the U.S. Department of Energy certify the Durango, Colorado, processing and disposal
sites are complete and meet all design criteria, technical specifications, and the surface
Remedial Action Plan required under Public Law 95-804. The undersigned request that
the U.S. Nuclear Regulatory Commission concur in this certification.

~ Williams ‘Ri¢hard F~S&nha

Contracting Officer Acting Director
Major Programs Team Environmental Restoration Division
Field Management Branch
Contracts and Procurement Division

DATE._ /6 -(6 -9\ DATE. /0~ /- G5

The U.S. Nuclear Regulatory Commission’s Chief of High-Level Waste and Uranium
Recovery Projects Branch hereby concurs with the U.S. Department of Energy’s
completion of surface remedial action at the Durango, Colorado, processing and

disposal sites.

Joseph J. Holonich, Chief
JL’ ~High-tevelAaste-ard Uranium Recovery
-Projests Branch
Division of Waste Management
Office of Nuclear Materials Safety
and Safeguards -
U.S. Nuclear Regulatory Commission

DATE: bems (8 /7%
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Department of Energy
Washington, DC 20585

November 18, 2014

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Deputy Director

Mail Stop T8F5

Washington, DC 20555-0001

Subject: Request for Concurrence with Revisions to the Annual Site Inspection Process at the
Durango, Colorado, Disposal Site

To Whom It May Concern:

The U.S. Department of Energy, Office of Legacy Management (DOE-LM) is proposing a
reduction in the number of perimeter signs visually inspected during the annual site inspection at
the Durango, Colorado, Site. The report Long-Term Surveillance Plan for the Durango Disposal
Site, Durango, Colorado, January 2011 (LTSP) provides guidance for site inspectors and has
been accepted by the U.S. Nuclear Regulatory Commission (NRC).

The LTSP requires inspection of each of the 82 perimeter signs marking most of the boundary of
the site (the Durango disposal site does not have a perimeter fence). To date, the perimeter signs
have been inspected during each Annual Inspection, with very few sign-related deficiencies as
noted in the annual inspection reports. However, during the past several years the native
vegetation (Oak Brush) has grown considerably along the western end of the north property line.
This area of the property boundary is also along a steep hillside. The dense vegetation and the
steep hillside combined have made inspecting several of the signs difficult and a concern for the
safety of the site inspectors.

To ensure the health and safety of inspectors during annual inspections, DOE-LM will
discontinue visual inspection of perimeter signs 40, 41, 42 and 43, located along the north
boundary of the site, beginning with the 2015 annual inspection. DOE-LM has discussed this
change to the requirements of the LTSP with the Colorado Department of Public Health and
Environment (CDPHE). The CDPHE representatives who participate in the annual site
inspection fully agree with DOE-LM that visual inspection of these four perimeter signs should
be discontinued; that the steep hillside and dense vegetation are more of a deterrent to trespass
onto the site in this area than the signs.

DOE-LM will continue to comply with all other requirements of the LTSP during the annual site
inspection. Additionally, should the environmental conditions at the site change (i.e. drought or
fire) such that the amount of vegetation in the area is reduced, DOE-LM will resume visual
inspection of the signs. DOE-LM requests your concurrence to change the LTSP inspection
requirements for the Durango disposal site.

@ Printed with soy ink on recycled paper

U.S. Department of Energy

May 2019
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Document Control Desk -2- November 18,2014 :_7

Please contact me at (970) 248-6016 or Jalena.Dayvault@lm.doe.gov. Please send any
correspondence to:

U.S. Department of Energy

Office of Legacy Management Co
2597 Legacy Way !
Grand Junction, CO 81503 -

Sincerel

Jalena Day\yault ‘
Site Manager C

cc:

D. Orlando, NRC

M. Cosby, CDPHE

W. Naugle, CDPHE

D. Miller, Stoller (e)

File: DUD 0535.10 (rc grand junction) L

Sites\Durango\l 1-14-14 Durango Anaual Inspection Process Revisions (NRC) Cod
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UNITED STATES
[

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

January 20, 2015

Ms. Jalena Dayvault, Site Manager
U.S. Department of Energy

Office of Legacy Management
2597 B % Road

Grand Junction, CO 81503

SUBJECT:  U.S. NUCLEAR REGULATORY COMMISSION STAFF REVIEW OF U.S.
DEPARTMENT OF ENERGY REQUEST TO REVISE THE LONG-TERM
SURVEILLANCE PLAN FOR THE DURANGO, COLORADO, URANIUM MILL
TAILINGS RADIATION CONTROL ACT SITE (DOCKET WM-00048).

Dear Ms. Dayvault:

| am writing in response to the U.S. Department of Energy’s (DOE’s) request, dated November
18, 2014, to revise the inspection requirements in the Long-term Surveillance Plan for the
Durango, Colorado, Uranium Mill Tailings Radiation Control Act (UMTRCA) site (Agencywide
Documents Access and Management System (ADAMS) Accession Number ML14364A109).
Specifically, you are requesting that the visual inspection of perimeter fence sign numbers 40,
41, 42 and 43 be discontinued due to the hazardous nature of conducting the visual inspection
(i.e., the steep slope on which the signs are located) and the dense vegetation at the sign
locations. The Nuclear Regulatory Commission (NRC) staff has reviewed your request and
does not object to the change in inspection requirements. However, you may want to consider
posting signs at the foot of the slope, so that individuals that approach the disposal site from the
northern side will be aware of the presence of radioactive materials. When you have revised
the LTSP to incorporate the revised inspection requirements, please provide the NRC staff with
the revised LTSP and we will provide our concurrence.

In accordance with 10 CFR 2.390 of the NRC “Rules of Practice for Domestic Licensing
Proceedings and Issuance of Orders,” a copy of this letter will be available electronically for
public inspection in the NRC Public Document Room or from the Publicly Available Records
component of NRC’s Agencywide Documents Access and Management System (ADAMS).
ADAMS is accessible from the NRC website at http.//www.nrc.govireading-rm/adams.htmi.

U.S. Department of Energy
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J. Dayvault 2

If you have any questions concerning the NRC staff comments, please contact me at
301-415-6749 or by email at Dominick.Orlando@nrc.gov.

Sincerely,

Dominick A. Orlando, Senior Project Manager
Materials Decommissioning Branch
Division of Decommissioning, Uranium Recovery
and Waste Programs
Office of Nuclear Material Safety
and Safeguards

Docket No.: WM-00048
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20655-0001

January 29, 2018

Mr. Carmelo Melendez, Director
U.S. Department of Energy
Office of Legacy Management
1000 Independence Avenue, SW
Washington, DC 20585

SUBJECT: CLARIFICATION OF ALLOWABLE LAND USE AT URANIUM MILL TAILINGS
RADIATION CONTROL ACT (UMTRCA) TITLE | AND TITLE Il DISPOSAL
SITES

Dear Mr. Melendez:

| am writing in response to the U.S. Department of Energy’s (DOE’s) request for clarification of
the allowable land uses at Uranium Mill Tailings Radiation Control Act of 1978 (UMTRCA) Title [
and Title || Disposal Sites, as discussed in the UMTRCA and Title 10 of the Code of Federal
Regulations (10 CFR) Section 40.27, General license for custody and long-term care of residual
radioactive material disposal sites, and Section 40.28, General license for custody and long-
term care of uranium or thorium byproduct materials disposal sifes. This request was made
during discussions between U.S. Nuclear Regulatory Commission (NRC, the Commission) and
DOE staff regarding potential future alternative uses at DOE’s UMTRCA Title | and Title Il sites
and during a recent visit by NRC staff to DOE’s Title | sites in Colorado.

UMTRCA Title I, Section 104(h) states, in part, that:

No provision of any agreement under section 103 shall prohibit the Secretary of
the Interior, with the concurrence of the Secretary of Energy and the
Commission, from disposing of any subsurface mineral rights by sale or lease (in
accordance with laws of the United States applicable to the sale, lease, or other
disposal of such rights) which are associated with land on which residual
radioactive materials are disposed and which are transferred to the United States
as required under this section if the Secretary of the Interior takes such action as
the Commission deems necessary pursuant to a license issued by the
Commission to assure that the residual radioactive materials will not be disturbed
by reason of any activity carried on following such disposition.

UMTRCA Title 11, Section 201(b)2(B) states, in part, that:

If the Commission determines by order that use of the surface or subsurface
estates, or both, of the land transferred to the United States or to a State under
subparagraph (A) would not endanger the public health, safety, welfare, or
environment, the Commission, pursuant to such regulations as it may prescribe,
) shall permit the use of the surface or subsurface estates, or both, of such land in
; a manner consistent with the provisions of this section.
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C. Melendez -2-

The NRC staff's understanding of the difference between what may be parmitted for Title | and
Title 11 sites derives from UMTRCA itself, and what other uses are permitted for each class of
site.

These requirements are reflected in 10 CFR 40.27(d), which states, in part, that:

As specified in the Uranium Mill Tailings Radiation Control Act of 1978, as
amended, the Secretary of the Interior, with the concurrence of the Secretary of
Energy and the Commission, may sell or lease any subsurface mineral rights
associated with land on which residual radioactive materials are disposed. In
such cases, the Commission shall grant a license permitting use of the land if it
finds that the use will not disturb the residual radioactive materials or that the
residual radioactive materials will be restored to a safe and environmentally
sound condition if they are disturbed by the use.

And 40.28(d), which states, in part, that:

Upon application, the Commission may issue a specific license, as specified in
the Uranium Mill Tailings Radiation Control Act of 1978, as amended, permitting
the use of surface and/or subsurface estates transferred to the United States or a
State. Although an application may be received from any person, if permission is
granted, the person who transferred the land to DOE or the State shall receive
the right of first refusal with respect to this use of the land.

As outlined above for Title | sites, only the subsurface mineral rights may be sold or leased,
whereas, for Title [l sites, use of the surface or subsurface estates, or both, is allowed,
consistent with NRC requirements, including the need to license the user, and the applicable
provisions of UMTRCA. In either case, DOE would remain the owner of the site and the 11(e)2
byproduct material. As such, any transfer of the surface estate at an UMTRCA Title | site is not
permitted, and therefore, could not be approved by the NRC. DOE may otherwise manage the
site as it thinks appropriate, so long as it complies with UMTRCA and its obligations under the
NRC general license. Specifically barred for Title | sites, however, is the use of the surface
estates by another party (e.g., under the lease agreement described for the Durango site,
discussed below).

Further, while transfer of the surface and/or subsurface estates is permitted under certain
circumstances at UMTRCA Title |l sites, use of the surface or subsurface estates by an entity
other than the DOE will generally require that a specific license be issued by the NRC, as
required in 10 CFR 40.28(d). In addition, DOE would remain the owner of the land, and would
need to meet its requirements under UMTRCA and NRC regulations for its general license. .

During evaluation of this request for clarification of allowable land use, the NRC staff identified
that by letter dated May 20, 2011, the staff accepted a revision tc the Long Term Surveillance
Plan (LTSP) for the Durango, Colorado, disposal site. The accepted Durango LTSP revisions
would accommodate the following two potential alternative uses:

1 Agencywide Documents Access and Management System Accession No. ML111290657.
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¢ |ease the disposal area to private industry or electric utilities to place solar photovoltaic
panels on top of the disposal cell cover or on previously disturbed areas west of the cell
to generate electricity; and,

¢ coordinate with other government agencies in management of site activities, such as
coordination with state agencies to enhance site resources to the benefit of the local
wildlife population.

The letter further references 10 CFR 40.28, which applies only to Title I sites, even though the
Durango site is an UMTRCA Title | site, governed by 10 CFR 40.27. Upon review, we have
determined that the NRC staff should not have accepted this change to the LTSP for the
reasons discussed above. Based on a discussion with the staff on November 15, 2017, the
DOE committed to submit a revised LTSP for the Durango, Colorado, Disposal Site, spemﬁcally
updating Section 4.0, Beneficial Reuse Project, accordingly.

Based on a review of DOE Annual UMTRCA Site inspection Reports, the NRC staff is also
aware that DOE has previously allowed ranchers to graze their cattle on Title | and Title |l sites.
The staff has no concerns regarding this activity at this time, but notes that DOE is responsible
for ensuring that any damage done to the disposal cell associated with the grazing is addressed
in a timely manner and reported to the NRC consistent with the LTSP.

The NRC staff understands the importance of returning land to productive use where
practicable, and looks forward to working with DOE in permitting such use where appropriate
while ensuring the safe long-term management of these sites.

In accordance with Title 10 of the Code of Federal Regulations (10 CFR) Part 2.390 of the
NRC's “Agency Rules of Practice and Procedure,” a copy of this letter will be available
electronically for public inspection in the NRC Public Document Room or from the Publicly
Available Records component of NRC's ADAMS. ADAMS is accessible from the NRC Website
at http://www nre.qov/reading-rm/adams.html.

i U.S. Department of Energy
i May 2019
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If you have ahy guestions concerning the content of this letter, please contact me at
301-415-7319 or by email at john.tappert@nrc.gov.

Sincerely,

/RA/

John R. Tappert, Director

Division of Decommissioning, Uranium Recovery
and Waste Programs

Office of Nuclear Material Safety
and Safeguards

Docket No.: WM-00048

cc: distribution via listserv
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REAL ESTATE DOCUMENTATION
LONG-TERM SURVEILLANCE PLAN
DURANGO, CO, DISPOSAL SITE
DURANGO, COLORADO

GENERAL

Pursuant to Section 106 of the Uranium Mill Tailings Radiation Control Act, 42 U.S.C.
§7901 et seq., Public Law 95-604, the Colorado Department of Public Health and
Environment acquired two parcels of property that would become the Durango Disposal
Site. The first tract, Tract 101 was acquired from the Colorado Department of Natural
Resources, Division of Wildlife, through a quitclaim deed dated August 4, 1987. This
tract consisted of 38.7 acres (15.7 ha). The second tract, Tract 102, was acquired from the
State Land Board and consisted of 81.36 acres (32.93 ha).

A portion of the land for the site was conveyed in 1975 to the State of Colorado, Division
of Wildlife from the Nature Conservancy with the agreement the land would be used for
the express purpose of a wildlife habitat, would have uses consistent with sound game
management, and would have no commercial uses. The 1975 conveyance stated that
should a breach of the agreement occur, the affected land may revert to the Nature
Conservancy. The Nature Conservancy quitclaimed all rights to the property in August
1994 to the State of Colorado.

The State of Colorado could thereby quitclaim both Tracts to the United States of
America with clear title in August 1996, The quitclaim deeds were duly recorded in La
Plata County, Colorado in December 1996.

LEGAL DESCRIPTIONS

The legal descriptions are provided on the attached quitclaim deeds.

REPOSITORY

Real estate correspondence and related documents are maintained in the real property

portion of project records and working copies can be easily accessed by contacting
DOE’s Office of Legacy. Management realty staff or contractor realty staff,

U.S. Department of Energy
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Sample Inspection Checklist of Site Specific Features at the

Durango, Colorado, Disposal Site

Inspection Checklist

Item

Notes

Pre-Inspection

Access

Site Map Meet requirements in Section 3.3.5
Inspectors Meet requirements in Section 3.3.2
Inspection Meet requirements in Section 3.3.3
Procedure

Briefing

General Features

Road condition good and gates operational.

Site boundary

Check condition of rill and gully erosion.

Check condition of the gate and effectiveness of
access controls and for possible vehicular access to
the site from other locations.

Outlying area

O

Check for activities that could affect site security and
integrity.

Specific Site Features

Monuments (9)

D Legibility
Entrance Sign
m
[ | Legibility
Perimeter
Signs (81)
[ | SMK-1 (near the entrance gate).
Site Markers
@
Survey Four original survey monuments were supplemented

with an additional 5 survey monuments that were
installed in 2018 to support aerial surveys.

Boundary
Monuments (8)

BM-3 and two of its associated reference markers
are exposed to erosion. BM-6 is missing due to
pipeline construction; it was not replaced because
two witness monuments near this property corner
are intact and will be used to identify the SW corner
of the site.

Groundwater D MW-0605 (upgradient background)

Monitor Wells MW-0607 (downgradient POC) )

@) MW-0608 (downgradient alluvium)
MW-0612 (downgradient POC)
MW-0618 (downgradient alluvium)
MW-0621 {downgradient POC)
MW-0623 {upgradient alluvium)

Settlement General condition

Plates (14)

U.S. Department of Energy
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Evaluate condition of the vegetation and record
noxiocus weed lecations..

Check top slope for sagebrush and other deep-
rooted shrubs and trees; document the need for
herbicide treatment. Plant species must be removed
when its shoot height equals or exceeds 3.5 ft from
the base of the plant.

Check for mammal burrows and evaluate if it affects
the integrity of the cell cover.

Side Slopes [:] Check for subsidence, rock deterioration, slope
failure, and ruts.

Evaluate condition of the vegetation. If present,
document the location of deep-rooted shrubs and
trees for herbicide treatment.

Drainage D Check for subsidence, rock deterioration, slope
ditches failure, and ruts.

The outflow of Ditch No. 1 was designed to erode
back and self-armor in the process.

Evaluate condition of the vegetation. If present,
document the lecation of deep-rooted shrubs and
trees for herbicide treatment.

' Disposal Cell Features
Top slope D Check for evidence of settling, slumping, or erosion.
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Field Photograph Log

Site: Purpose of Visit:
Date of Visit: Photo Type: Digital
Field Trip Post
File Name Azimuth | Inspection | Report on Photo Caption

Photo No. | PL No. Web

Lead Inspector:
Assistant Inspector:
Remarks:

Electronic File Location:
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