
14.0 Rifle, Colorado, Disposal Site

14.1 Compliance Summary

The Rifle, Colorado, Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I Disposal
Site was inspected on June 6, 2013. The disposal cell and all associated surface water diversion
and drainage structures were in good condition and functioning as designed. Minor erosional rills
observed in previous years show minor new erosion. They do not immediately threaten the cell
and will be monitored during future inspections. Vegetation on the cell is minimal, consisting of
small patches of weeds, mostly prickly lettuce (Lactuca serriola), minor grasses, and four small
pinyon pine (Pinus edulis) saplings are growing on the side slope of the cell. A single tamarisk
shrub (Tamarix ramosissima) was noted in the rock-covered drainage along the southeast side of
the site. Vegetation around the disposal site was heavily grazed for the second consecutive year,
and much of it was brown from lack of moisture since early spring. An analysis of options to
address the increased grazing by cattle on the site will be prepared. Options range from fencing
the site entirely to removal of existing barbed wire fences: a grazing lease would require totally
fencing the site.

Pore water continues to be removed from the disposal cell to maintain the water level below the
action level (6,016 feet above mean sea level). This water is removed from one standpipe,
MW-03, in the toe of the cell and sent to the evaporation pond. Standpipe MW-02, which was
pumped in previous years, contains little water and is no longer being pumped. The two old
pumps in MW-03 were replaced with a new pump in 2012. Standpipe MW-03 was pumping
during the inspection. A formal inspection and evaluation, along with any needed repairs, of the
pond liner is planned before the next inspection.

Although minor repairs to fencing are needed, no cause for a follow-up or contingency
inspection was identified.

14.2 Compliance Requirements

Requirements for the long-term surveillance and maintenance of the site are specified in the
Long-Term Surveillance Plan for the Estes Gulch Disposal Site near Rifle, Colorado (LTSP)
(DOE/AL/62350-235, Rev. 1, U.S. Department of Energy [DOE], November 1997) and in
procedures that DOE established to comply with the requirements of Title 10 Code of Federal
Regulations Part 40.27 (10 CFR 40.27). Table 14-1 lists these requirements.

Table 14-1. License Requirements for the Rifle Disposal Site

Requirement Long-Term Surveillance Plan This Report
Annual Inspection and Report Section 3.0 Section 14.4
Follow-Up or Contingency Inspections Section 3.4 Section 14.5
Routine Maintenance and Repairs Section 4.0 Section 14.6
Groundwater Monitoring Section 2.6 and Appendix Section 14.7
Corrective Action Section 5.0 Section 14.8
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14.3 Institutional Controls

The 205-acre disposal site is owned by the United States of America and was accepted under
U.S. Nuclear Regulatory Commission (NRC) general license (10 CFR 40.27) in 1998. The site is
managed in accordance with requirements for UMTRCA Title I sites. DOE, as the licensee, is
responsible for the site's custody and long-term care. Institutional controls at the site include
federal ownership of the property and the following features that are inspected annually: access-
control fencing, warning/no-trespassing signs along the disposal cell boundary, and a locked gate
at the entrance to the site.

14.4 Inspection Results I

R. Dayvault and L. Sheader of the S.M. Stoller Corporation, the Legacy Management Support 5
contractor for the DOE Office of Legacy Management in Grand Junction, Colorado, conducted
the inspection. R. Bush of the DOE Office of Legacy Management attended the inspection.

The purposes of the inspection were to confirm the integrity of visible features at the site, to I
identify changes in conditions that may affect site integrity, and to determine the need, if any, for
maintenance or additional inspections and monitoring. 3
14.4.1 Site Surveillance Features

Figure 14-1 shows the locations of site surveillance features. Inspection results and I
recommended maintenance activities associated with site surveillance features are included in
the following subsections. Photographs to support specific observations are identified in the text
and in Figure 14-1 by photograph location (PL) numbers.

14.4.1.1 Entrance Gates, Entrance Signs, and Access Road 3
The site is accessed by driving northwest of Rifle for 5 miles on State Highway 13 and turning
northeast on an improved gravel road. A perpetual right-of-way across U.S. Bureau of Land
Management (BLM) property provides access to the site. Two locked gates are installed on the
access road-a lower gate closer to State Highway 13 that limits public access to the site, and
farther up the hill, a second tubular metal gate at the site perimeter. The access road, entrance
gates, and entrance sign were in good condition.

14.4.1.2 Perimeter Fence and Perimeter Signs i
The barbed-wire perimeter fence was damaged at the time of the inspection. The fence extends to
the edge of steep-sided arroyos that bound the site on the east and west and act as a deterrent for
easy access to the site. The barbed-wire personnel gate at the southeast corner of the site wasI
open (PL-1), and some bent fence posts and broken/loose wires were found in many places along
the fence. Cattle had heavily grazed inside the site boundary and around the perimeter of the cell.
A comparison between vegetation inside the fence enclosing the evaporation pond (where no I
grazing had been done) and. outside the fence shows the extent of grazing (PL-2 and PL-3).
Cattle trails were visible around the site in several locations (PL-4). Cattle were observed slightly
offsite to the south and were being herded by wranglers (PL-5). Section 1.4.2.3 discusses cattle
grazing issues further. Other signs of deer and elk grazing in the revegetated areas adjacent to
and inside the disposal cell site boundary were identified, as has been historically recorded. 3
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All perimeter signs are legible, although a few have bullet holes; they will continue to be
monitored for signs of further vandalism. No new bullet holes were observed.

14.4.1.3 Site Markers

Two granite site markers, one just inside and left of the entrance gate (SMiK-1) and the other on
the disposal cell (SMK-2), were in good condition.

14.4.1.4 Survey Monuments and Boundary Monuments

There are three survey monuments and 15 boundary monuments at this site. Boundary
monuments are set at comers along an irregular site boundary. According to the LTSP, 20 comer
monuments were set along the site boundary; however, previous field investigations indicated
that only 15 monuments were actually set because of the rough terrain. Consequently, boundary
monument locations BM-8, BM-9, BM-13, BM-17, and BM-20 were only marked with wooden
laths and are not included as part of the annual inspection. Several of the survey and boundary
monuments at this site are difficult to locate because deadfall and underbrush obscure them, or
steep terrain makes accessing them dangerous. All survey and boundary monuments inspected
were in good condition.

14.4.1.5 Standpipes

Three standpipes (MW-01, MW-02, and MW-03) are located on the south side slope of the
disposal cell and were in good condition. These standpipes were installed during cell
construction to monitor water levels in the toe of the cell. Dataloggers with remote data transfer
systems (i.e., telemetry) powered by solar panels were installed in MW-02 and MW-03 to
measure water level fluctuations. Standpipe MW-03 is equipped with a solar-powered pump so
that water may be removed and discharged to a lined evaporation pond directly south of the cell.
Water was flowing into the evaporation pond as shown in PL-6. The small-diameter, plastic,
surficial water line from MW-03 to the pond was in good condition, as were the two solar panels
that power the pump.

14.4.1.6 Evaporation Pond

An evaporation pond was constructed adjacent to the cell in 2001 to receive water pumped from
standpipes MW-02 and MW-03. A datalogger, also with a remote data transfer system, measures
water-level fluctuations in the evaporation pond. The evaporation pond continues to function as
designed because water in the pond is evaporating as fast as, or faster than, influent arrives.
Water had only been running into the pond for about a week, and considerable effluorescence
and algal growth were observed in the pond. A meteorological station was also installed
alongside the pond several years ago and is functioning normally. The lined pond, surrounding
security fence, and locked gate were in good condition. The pond liner has been in operation for
12 years. One small hole was observed in the liner (PL-7). Before the next inspection, a detailed
inspection of the exposed pond liner will be conducted by a subcontractor experienced in this
work. Any required patches or mending will also occur at that time.

Possible elk tracks were observed inside the evaporation pond fence boundary, but the grass and
forbs inside the fence were only lightly grazed. The two one-way gates allowing ingress and
egress to this region were checked and were in good working condition. How an elk could gain
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access to the inside of the evaporation fence remains unknown. No tracks or impressions from
tracks were observed on the exposed liner.

14.4.2 Inspection Areas 3
To ensure a thorough and efficient inspection, inspectors divided the site into four areas (referred
to as "transects" in the LTSP): (1) the top of the disposal cell and interceptor trench, (2) the toe
ditch and toe ditch outlet, (3) onsite reclaimed areas, and (4) the outlying area.

Within each area, inspectors examined specific site-surveillance features, drainage structures,
vegetation, and other features. Inspectors also looked for evidence of settlement, erosion, or
other modifying processes that might affect the site's integrity or long-term performance.

14.4.2.1 Disposal Cell and Interceptor Trench

Rock armor, consisting of river cobbles and boulders, covers the 71-acre disposal cell and
generally remains in excellent condition overall. No evidence of subsidence, differential settling, I
or slumping was found. Surveys conducted to detect any movement of the cover rock in three
dimensions were discontinued in 2011 after 5 years of surveys revealed no issues. 3
During the 2010 inspection, it was noted that a few cobbles or boulders showed signs of frost
action and had begun to crack. Degradation of a few cobbles and boulders was also noted during
the 2013 inspection and will continue to be monitored. This is not considered a major concern
because most of the rock on the cell consists of very tough igneous and metamorphic river
cobbles and boulders that should last for the expected life of the cell. However, if increased rock
degradation becomes apparent, one or more study plots will be established.

Two visible green areas on the cell top and side slope are patches of grass (smooth brome). i
Foxtail barley also occurs. Because these plants like moist places in this region of the country,
they may indicate where near-surface moisture is concentrated within the cell.

As observed in 2012, only small, isolated patches of annual weeds or annual grasses were found
on the remainder of the cell top, and these were mostly brown; no deep-rooted plants or noxious
weeds were observed in these areas.

A revegetated interceptor trench was constructed at the top of the disposal cell to protect the cell
from storm-water and snowmelt run-on. The trench diverts water to the arroyo west of the site. m
Significant erosion occurred during a major rain event in 2005, and repairs to the lower section
of the interceptor trench were undertaken later that year. In November 2005, rocks were moved
into the eroded channel (directly above the drop-off into a major drainage), and the erosion was I
stabilized. Minor new erosion was observed in 2013 where the diversion trench plunges into a
large canyon to the west of the site (PL-8).

14.4.2.2 Toe Ditch and Toe Ditch Outlet

A toe ditch runs along the downslope (south) edge of the disposal cell and is armored with the n
same rock that protects the disposal cell. The toe ditch diverts surface runoff from the disposal
cell offsite to the east. As observed during previous inspections, small shrubs and trees and
minor weeds are still growing around the perimeter of the rock-covered cell. For example, four

2013 UMTRCA Title I Annual Report U.S. Department of Energy
Rifle, Colorado March 2014
Page 14-6



small pinyon trees are growing on the lower part of the cell near the toe drain ditch but are not
large enough to be of concern. Minor rabbitbrush, bindweed, and mullein were found in areas
around the perimeter of the toe ditch and outlet. A single small tamarisk was observed in the
eastern end of the toe ditch. This vegetation will be monitored and controlled as necessary in the
future.

Tumbleweeds have often collected in the southeastern end of the toe ditch. Minor accumulation
was evident during the 2013 inspection. This area will continue to be monitored next year to
determine the need for removal.

Minor erosion, anticipated in the design, is still evident in the channel at the outlet below the toe
ditch. Bedrock is now exposed in this area. Rock previously placed in the outlet to stabilize the
erosion continues to drop into the eroded area (self-armoring). Comparisons with a photograph
taken during the 2003 inspection indicate that no new erosion has occurred during the past
several years. This was still the case in 2013, and little new erosion was found. Cattle tracks were
numerous in this outlet where it intersects a drainage to the south. Apparently, standing water
had existed in this area during the recent past. Several tamarisk were observed downstream of the
toe drain during the 2013 inspection.

14.4.2.3 Onsite Reclaimed Areas

Disturbed areas around the edges and south of the disposal cell were reseeded in 1996 and,
overall, have been successfully reclaimed. The vegetation is composed primarily of desirable
grasses and shrubs.

During the past several years, inspectors had found no evidence of cattle or sheep grazing within
the site boundaries, only evidence of deer and elk grazing. This changed dramatically in 2012
when heavy grazing by cattle was observed. This year, vegetation was heavily grazed again by
cattle. This was described in the Perimeter Fence section of the report (14.4.1.2). Prickly pear
cactus were ungrazed by the cattle and were in full bloom (PL-9).

Fence and fence post damage are associated with the cattle grazing. Barbed-wire fence strands
were broken near P1 and loose in other places. T-posts were bent in several locations but
straightened during the inspection. Because of the increased impacts of cattle grazing on the site
during the past 2 years, a white paper will be developed and will discuss potential impacts to the
site and options for addressing this situation. Colorado is a fence-out state, and as such,
recommendations must consider the possibility and usefulness versus expense of fencing the
entire site, if no onsite grazing is to be allowed. Establishing a grazing agreement with the
permittee is another option (this option will require fencing). DOE has contacted the BLM
grazing permittee and will hold additional discussions with him.

Three arroyos are present in the reclaimed area south of the disposal cell. A rock apron was
placed between the stock fence and the headcuts in these arroyos to prevent headward migration
toward the disposal cell. As erosion has migrated into the rock apron, the rock has self-armored
the arroyos and effectively stabilized them from further erosion. This process, which has been
ongoing for a number of years, continued very little in 2012. This area will continue to be
monitored.
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Rills noted during previous inspections in the vicinity of perimeter sign P 13 were still stable in
2013. The runoff collected by the rills flows along the interface between the riprap and the
adjacent reclaimed soil area. The runoff has scoured a small channel that currently averages
about 1 foot wide and less than 1 foot deep, exposing some of the gravel bedding material. A
comparison with photographs taken the last several years at this location indicates that the
channel has not changed. While this feature is not threatening the integrity of the disposal cell at
this time, continued observation during subsequent site inspections is warranted.

During the 2010 inspection, a new rill was noted along the southwest side of the property,
extending from about perimeter sign P1 and then down a hill. This feature is not currently
affecting the integrity of the cell, and no new erosion was evident in 2013. This area will
continue to be examined during future inspections.

14.4.2.4 Outlying Area

The area beyond the site for a distance of 0.25 mile was visually inspected for signs of erosion, 3
development, or other disturbance. The primary land use in the area is grazing and wildlife
habitat. Extensive grazing had occurred on this area. A personnel gate located along the
southeast fence and on BLM land was open and served as a major throughway for cattle to the 3
flat ground south of the site (see PL-5). Tumbleweed buildup against east fences was moderate;
it is a constant problem and will continue to be monitored. No activity or development was
observed that might affect site integrity or the long-term performance of the disposal cell. 3
The reinforced tubular gate and barbed wire fence about 1,700 feet south of the site access gate
were in good condition. This was installed several years ago to prevent access by vandals that I
were accessing the site.

14.5 Follow-Up or Contingency Inspections 3
DOE will conduct follow-up inspections if (1) an annual inspection or other site visit reveals a
condition that must be reevaluated during a return to the site, or (2) a citizen or outside agency I
notifies DOE that conditions at the site are substantially changed.

No specific follow-up inspection is planned, although fence mending, an assessment of the I
impacts and recommendations about grazing, and an assessment of the evaporation pond liner
are planned before the next inspection. 3
14.6 Maintenance and Repairs

14A Fence repairs will be performed before the next inspection. I
DOE has identified the BLM grazing permittee for this area and will hold discussions with him

14B to determine if a grazing agreement should be established or if any other agreement or restraint
associated with grazing should be pursued.
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14.7 Environmental Monitoring

14.7.1 Groundwater Monitoring

Monitoring of groundwater quality is not required at this site because groundwater in the
uppermost aquifer is classified as limited use, and the disposal cell is geologically isolated from
the first usable aquifer by approximately 3,800 feet of low-permeability siltstones, shales, and
sandstones. The nine monitoring wells that had been at the site were decommissioned in 2002.

14.7.2 Disposal Cell Pore-Water-Level Monitoring

14C In accordance with the LTSP, DOE continues to monitor pore water levels from transient
drainage in the disposal cell at standpipes MW-02 and MW-03, installed at the downgradient end
of the cell on the south side slope. An action level elevation of 6,016 feet was established in the
LTSP for pumping the pore water from the cell to a lined evaporation pond. This monitoring is
performed to ensure that water does not rise above a geotextile liner that was installed in the toe
of the cell at an elevation of 6,020 feet.

Pumping from standpipes MW-02 and MW-03 began when water levels reached an action level
of 6,016 feet above sea level in 2001. In December 2003, a solar-powered pump (similar to the
one in MW-02) was installed in MW-03, and a plastic aboveground water line was plumbed into
the existing water line to increase the amount of water being removed from the disposal cell.
Pumping from both standpipes continued until September 2006, when it was determined that
MW-02 could not sustain prolonged pumping due to consistent lack of sufficient recharge.
Although pumping at MW-02 was discontinued at that time, the datalogger remains, and water-
level monitoring at this standpipe continues. After cessation of pumping at MW-02, the pump in
MW-03 was lowered about 9 feet to near the bottom of the well so that it could pump for longer
periods and produce more water. The pump from MW-02 was removed and installed in MW-03
in August 2008.

Pumps were turned on in late May 2013 and were operating nornally during the time of the
inspection, pumping 2 to 3 gallons per minute from MW-03. This is generally consistent with
active pumping rates recorded the last several years.

Datalogger information for the 2013 reporting period indicates that pore water levels in both
standpipes were consistently below the 6,016-foot action level (Figure 14-2). As observed
historically, levels were highest during late fall and winter, when pumping is discontinued (in
2013, maximum water levels in MW-02 and MW-03 were 6,014.6 feet and 6,015.3 feet,
respectively). Water levels then declined to between 6,013 feet and 6,014 feet in the summer
during pumping. For the 2013 pumping season, pumping started on May 31, 2013, and ceased on
October 3, 2013. According to the LTSP requirement, pumping will continue until the water
levels in the standpipes stabilize at an elevation of 6,014 feet or lower.

14.8 Corrective Action

Corrective action is taken to correct out-of-compliance or hazardous conditions that create a
potential health and safety problem or that may affect the integrity of the disposal cell or
compliance with 40 CFR 192.
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The LTSP establishes that corrective action will be taken if the water level in the disposal cell
reaches 6,016 feet in elevation. In 2001, when the action level of 6,016 feet was reached,
corrective action was initiated with the installation of the cell dewatering system and associated
evaporation pond. This continued corrective action has maintained the water level at an
acceptable elevation (below the action level) and prevents water from overtopping the disposal
cell liner. Dewatering of the cell continued in 2013 and will continue in 2014 and beyond.

No other corrective action was required in 2013.

14.9 Photographs

Photograph Azimuth Description
Location Number

PL-1 130 Open personnel gate near perimeter sign P11.
PL-2 150 Vegetation within evaporation pond fence.
PL-3 125 Vegetation outside evaporation pond fence.
PL-4 300 Livestock trail along rock riprap cell cover.
PL-5 195 Wranglers driving cattle in outlying area, south of perimeter fence.
PL-6 145 Evaporation pond with low water level.
PL-7 NA Small hole in evaporation pond liner.
PL-8 280 Evidence of cattle at toe ditch runoff point.
PL-9 50 Prickly pear cactus with cell in background; other vegetation grazed heavily.

RFL 6/2013. PL-1. Open personnel gate near perimeter sign P11.
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6/2013. PL-4. Livestock trail along rock riprap cell cover.
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RFL 6/2013. PL-8. Evidence of cattle at toe ditch runoff point.

RFL 6/2013. PL-9. Pdckly pear cactus with cell in background; other vegetation grazed heavily.
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15.0 Salt Lake City, Utah, Disposal Site

15.1 Compliance Summary

The Salt Lake City, Utah, Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I
Disposal Site, inspected on March 26, 2013, was in good condition. Observations of the rock
quality monitoring stations performed during this inspection indicate very little change from the
previous year. No waste debris or indication of windblown or spillover contamination from
EnergySolutions adjacent radioactive waste disposal operations was noted. Radiological survey
measurements performed during the 2012 inspection indicated that no windblown contamination
was present. No maintenance needs or cause for a follow-up or contingency inspection was
identified.

15.2 Compliance Requirements

Requirements for the long-term surveillance and maintenance of the site are specified in the
Long-Term Surveillance Plan for the South Clive Disposal Site, Clive, Utah (LTSP)
(DOE/AL/62350-228, Rev. 2, U.S. Department of Energy [DOE], September 1997) and
procedures that DOE established to comply with requirements of Title 10 Code of Federal
Regulations Part 40.27. Table 15-1 lists these requirements.

Table 15-1. License Requirements for the Salt Lake City Disposal Site

Requirement Long-Term Surveillance Plan This Report
Annual Inspection and Report Section 3.0 Section 15.4
Follow-Up or Contingency Inspections Section 3.4 Section 15.5
Routine Maintenance and Repairs Section 5.0 Section 15.6
Groundwater Monitoring Section 4.0 Section 15.7
Corrective Action Section 6.0 Section 15.8

15.3 Institutional Controls

The 100-acre disposal site is owned by the United States of America and was accepted under the
U.S. Nuclear Regulatory Commission general license (10 CFR 40.27) in 1997. 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. Institutional controls at the site include federal
ownership of the property and the following features that are inspected annually: site markers,
boundary monuments, warning/no-trespassing signs, a site perimeter fence, and locked gates at
the site entrances.

15.4 Inspection Results

The site, 85 miles west of Salt Lake City, Utah, was inspected on March 26, 2013. J. Gillespie
and D. Atkinson of the S.M. Stoller Corporation, the Legacy Management Support contractor for
the DOE Office in Grand Junction conducted the inspection. J. Nguyen, of the DOE Office of
Legacy Management, and R. Topham and C. Bishop, of the Utah Department of Environmental
Quality, attended. EnergySolutions provided an escort, J. Hill, accompanied by the chief
engineer, D. Booth, and a radiation technician to perform spot checks of the cap surface even
though this is not required until the 2014 inspection.
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The purposes of the inspection were to confirm the integrity of visible features at the site, to
identify changes in conditions that may affect site integrity, and to determine the need, if any, for
maintenance or additional inspections and monitoring.

15.4.1 Site Surveillance Features

Figure 15-1 shows the locations of site surveillance features. Inspection results and
recommended maintenance activities associated with site surveillance features are included in
the following subsections. Photographs to support specific observations are identified in the text
and on Figure 15-1 by photograph location (PL) numbers.

15.4.1.1 Entrance Gates, Entrance Signs, and Access Road

Access to the site is on paved and graded roads to the EnergySolutions facility in Clive, Utah.
The DOE disposal site is completely surrounded by EnergySolutions' active radioactive waste
disposal operations. A perpetual right-of-way easement is in place that ensures DOE and its
representatives continued access across EnergySolutions' property to the site. All personnel
entering the EnergySolutions facility must sign in at the security building near the northwest
corer of the site. n

Because EnergySolutions' radioactive waste disposal activities surround the site, posted
radiological control areas have to be crossed to access the site. EnergySolutions, therefore,
requires inspectors and other site visitors to receive a radiological hazard awareness briefing,
sign in on a Radiological Work Permit, and be issued a dosimeter before entering the site.
Typically, the escort provided by EnergySolutions is also a health physics technician. Following 3
the inspection, personnel and equipment are scanned upon leaving the radiological control area.
Prior to leaving the EnergySolutions facility, inspectors and other visitors are again monitored
for any radiological surface contamination with a personnel contamination monitor. Hardhats, I
safety glasses, and leather work boots are also required on EnergySolutions' property.

Access to the DOE disposal cell is via a route across EnergySolutions' property to the southwest
comer of the site. Four locked gates provide access to the DOE disposal cell; one in the
southwest comer of the chainlink perimeter fence that EnergySolutions maintains around the
entire DOE property and three in the interior security fence DOE maintains around the disposal I
cell (two in the northwest comer and one in the southwest comer). The EnergySolutions escort
admits inspectors through their perimeter gate in the southwest comer. DOE provides
EnergySolutions access to the entire disposal site to perform, as needed, periodic maintenance I
activities through a signed access agreement and license. EnergySolutions is to notify DOE
anytime access to the site is needed.
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15.4.1.2 Perimeter Fence and Perimeter Signs

The exterior EnergySolutions fence was in good condition.

The DOE interior fence (PL-1), site entrance sign (PL-2), and all perimeter warning signs were
present and in good condition. Decal number designations (1 through 18) have been placed on
the outward-facing side of all perimeter signs to correspond with the numbered designations on
the site map.

15.4.1.3 Site Markers

Both of the granite site markers were in excellent condition (PL-3 and PL-4). Site marker
SMK-1 is etched from windblown sand and dirt, but it is legible. EnergySolutions removed
vegetation to clear the area surrounding SMK-1.

15.4.1.4 Survey Monuments and Boundary Monuments

All four boundary monuments were observed to be in good condition. The EnergySolutions
protective casings at all four of the locations (PL-5) appeared to be working well for protection
from surrounding earth-moving activities.

15.4.1.5 Monitoring Wells

Supplemental standards based on limited use groundwater (40 CFR 192.21 [g]) were applied to
the groundwater in the uppermost aquifer underlying the site. The groundwater under the site
was classified as limited use because of excessive total dissolved solids concentrations (greater
than 10,000 milligrams per liter [mg/L]) that occur naturally in the uppermost aquifer.
Consequently, in accordance with the LTSP, no groundwater monitoring is required at the site.

Four groundwater monitoring wells that belong to EnergySolutions are located on DOE property.
All four wells were properly abandoned in 2011. Abandonment reports are on file at the Utah
Department of Environmental Quality and with the DOE Office of Legacy Management.

15.4.2 Inspection Areas

In accordance with the LTSP, the site is divided into three inspection areas (referred to as
"transects" in the LTSP) to ensure a thorough and efficient inspection: (1) the disposal cell
(including the riprap-covered top and side slopes, diversion channels, and outflow channel),
(2) the terrace area north and northeast of the disposal cell, and (3) the outlying area.

Within each area, the inspectors examined specific site surveillance features, drainage structures,
vegetation, rock quality monitoring plots, and other features. Inspectors examined each area for
evidence of erosion, settling, slumping, or other disturbances that might affect the site's integrity,
protectiveness, or long-term performance.

15.4.2.1 Disposal Cell, Diversion Channels, and Outflow Channel

Inspectors walked the perimeter road that surrounds the base of the disposal cell and traversed
the top and side slopes of the disposal cell. The crest (PL-6) of each side slope was inspected in
order to provide a vantage point to view the planes of both the side slopes and the top of the
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I
disposal cell (PL-7). The riprap was in good condition, and no evidence of erosion or slumping
of the side slopes was observed. Several slight depressions in the riprap have been observed I
during previous inspections along the slopes of the cell, and they appear to have been created by
the heavy equipment tracks during installation of the riprap. These depressions continue to be
monitored to ensure that settlement is not occurring.

ISA A minor portion of the riprap, approximately 1 percent (the percentage determined using eight
square-meter grids installed during the 20 10 inspection), showed signs of weathering I
(PLs-8, 9, 10, 11, 12, 13, 14, and 15). The rock type was consistent, and the weathering effects
were all similar. The material weathering does not pose a problem at this time, due to the
estimated low percentage observed, but the eight square-meter grids have been permanently I
located as illustrated on the figure and will continue to be monitored during future inspections.

No deep-rooted plants were found growing on the top or side slopes of the cell. I
Nine settlement plates are located on the cell top; several were inspected and found to be in good
condition. Surveying of the settlement plates was conducted for several years following cell
construction, but it is no longer required. EnergySolutions subcontracts Aero-Graphics geospatial
services in Salt Lake City to perform lidar surveys of each of their cells. The lidar survey
provides topographic relief with a 1-foot-contour interval for each of the cells.

The inspectors examined the area between the toe of the disposal cell and the security fence. No
evidence of slumping, settling, or significant vegetation encroachment was seen.

The perimeter road was in good condition. All surface water diversion channels were operating
and in good condition during the 2013 inspection.

15.4.2.2 Terrace Area North and Northeast of Disposal cell 5
A variety of features and ongoing waste disposal activities managed by EnergySolutions
surround the site. The most obvious waste disposal activities are occunIng directly west of the
site, where a Class A (low-level radioactive waste) disposal cell is being capped. On the I
northeast and east sides of the site, incoming wastes are unloaded from railcars and transferred to
haul trucks; decontamination facilities are also present. Directly to the south is a completed low-
level radioactive waste disposal cell, to the southwest is an 1 le(2) waste disposal cell, and to the I
southeast is an operating mixed-waste treatment and disposal facility. Administration, security,
and maintenance buildings lie directly to the north-northwest. A shredding facility, rotary dump,
and railroad spur delivery loop are located to the northwest.

15.4.2.3 Outlying Area n

The site perimeter transect extends from the security fence to 0.25 mile beyond the site
boundary. This transect includes the EnergySolutions perimeter fence, the enclosed area between
the two fences, the outflow channel, and monitoring wells. All features were in good condition.

All areas surrounding DOE's property are restricted due to radiological hazards resulting from
the waste disposal activities conducted by EnergySolutions. However, EnergySolutions ensures
perpetual access to the site and enforces personnel radiological protection procedures.
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15.4.2.4 Cursory Scanning for Spillover and Windblown Radioactive Surface
Contamination

Radiological surveys for spillover and windblown radioactive contamination are generally
performed onsite every other year during the inspection due to concerns regarding the ongoing
radioactive waste disposal activities that EnergySolutions conducts adjacent to the site. Survey
measurements include taking dose rate measurements at random locations across the site, and the
collection of smears that are subsequently analyzed for removable alpha/beta contamination. In
addition, EnergySolutions maintains several surface soil radiological monitoring and sampling
stations, and performs routine scanning onsite, just inside the DOE property boundary.

A radiological survey was performed in 2010 as part of the inspection by an EnergySolutions
radiological technician and again during the 2012 inspection. Results of both surveys were below
the DOE Radiological Control Manual limits. A prior radiological survey in 2007 also resulted
in measurements below DOE Radiological Control Manual limits, which indicates that spillover
and windblown radiological contamination does not currently appear to be an issue onsite.
EnergySolutions performs periodic walkthroughs of the site to remove any windblown debris.
The next radiological survey is scheduled for 2014.

15.5 Follow-Up or Contingency Inspections

DOE will conduct follow-up inspections if (1) an annual inspection or other site visit reveals a
condition that must be reevaluated during a return to the site, or (2) a citizen or outside agency
notifies DOE that conditions at the site are substantially changed.

No need for a follow-up or contingency inspection was identified during the inspection.

15.6 Maintenance and Repairs

No maintenance needs were identified during the inspection.

15.7 Environmental Monitoring

15.7.1 Groundwater Monitoring

In accordance with 40 CFR 192.21 (g), groundwater at the site qualifies for supplemental
standards. Groundwater is classified as limited use due to naturally occurring concentrations of
total dissolved solids that exceed 10,000 mg/L in the uppermost aquifer. Consequently, the LTSP
does not require groundwater monitoring at the site. The groundwater monitoring wells were
abandoned in 2011, and the abandonment reports are filed at the Utah Department of
Environmental Quality.

15.8 Corrective Action

Corrective action is taken to correct out-of-compliance or hazardous conditions that create a
potential health and safety problem or that may affect the integrity of the disposal cell or
compliance with 40 CFR 192.

No corrective action was required in 2013.
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15.9 Photographs

Photo
Location Azimuth Description
Number

PL-1 Southwest comer from outside fence surrounding the cell.

PL-2 Entrance sign on inside fence at Gate 60.

PL-3 Site marker SMK-1.
PL-4 Site marker SMK-2.

PL-5 Boundary monument BM-4.

PL-6 UDEQ personnel illustrating unevenness of the ridge construction along the top of
the west slope.

PL-7 Across the cap from the west slope.

PL-8 Rock Degradation Plot No. 1.

PL-9 Rock Degradation Plot No. 2.

PL-10 Rock Degradation Plot No. 3.

PL-11 Rock Degradation Plot No. 4.

PL-12 Rock Degradation Plot No. 5.

PL-13 Rock Degradation Plot No. 6.

PL-14 Rock Degradation Plot No. 7.

PL-15 Rock Degradation Plot No. 8.

!
I
I
I
U
U

!

I
I
I
!

D 3/2013. PL-1. Southwest comer from outside fence surrounding the cell.
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SLD 3/2013. PL-6. UDEQ personnel illustrating unevenness of the ridge construction
along the top of the west slope.
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SLD 3/2013. PL-1O. Rock Degradation Plot No. 3.

SLD 3/2013. PL-1 1. Rock Degradation Plot No. 4.
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SLW 3/2013. PL-12. Rock Degradation Plot No. 5.

WLU 3/2013. PL-13. HOCK Degradation Plot NO. 5.
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SLD 3/2013. PL-14. Rock Degradation Plot No. 7.

SLD 3/2013. PL-15. Rock Degradation
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16.0 Shiprock, New Mexico, Disposal Site

16.1 Compliance Summary

The Shiprock, New Mexico, Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I
Disposal Site was inspected on May 28, 2013. The disposal cell and all associated surface water
diversion and drainage structures remained in good condition.

No settling, slumping, erosion, animal intrusion, riprap deterioration, or other such disturbance
was evident on the top and side slopes of the cell. Five open research pits on the cell top were
covered in the fall of 2012, and these areas were in good condition. Also on the cell top, vehicle
ruts were visible as were several small depressions caused by subsided historical piezocone pits.
No significant changes were observed since the 2012 inspection. One woody plant was growing
on the cell top, and several were growing on the northwest side slope. Diversion channels and the
outflow channel were in good condition. Vegetation in the channel was sparse and is not
expected to obstruct drainage flow. No new erosion was evident along the terrace escarpment.
No significant changes in land use associated with outlying areas were identified. The offsite
portion of the outflow channel remained functional and in good condition.

All three of the site's entrance gates were intact. All perimeter signs were present, legible, and in
good condition. Site structures and monuments were intact except for erosion control marker 5A,
which had been bent by a vehicle but remains functional. Minor site maintenance is necessary.
One pictorial entrance sign was missing from the northwest gate. Sediment had accumulated
under the southwest gate, which can make the gate difficult to open. The perimeter fence,
damaged in places, was functional except for one area near perimeter sign P14 that requires
repair. The mesh had been cut, creating a hole that allows site access. Trash and tumbleweeds
have accumulated in places along the perimeter fence. No other maintenance needs or cause for a
follow-up or contingency inspection was identified.

16.2 Compliance Requirements

Requirements for the long-term surveillance and maintenance of the site are specified in the
Long-Term Surveillance Plan for the Shiprock Disposal Site, Shiprock, New Mexico (LTSP)
(DOE/AL/62350-60F, Rev. 1, U.S. Department of Energy [DOE], September 1994) and in
procedures that DOE established to comply with the requirements of Title 10 Code of Federal
Regulations Part 40.27 (10 CFR 40.27). Table 16-1 lists these requirements.

Table 16-1. License Requirements for the Shiprock Disposal Site

Requirement Long-Term Surveillance Plan This Report
Annual Inspection and Report Section 6.0 Section 16.4
Follow-Up or Contingency Inspections Section 7.0 Section 16.5
Maintenance and Repairs Section 8.0 Section 16.6
Groundwater Monitoring Section 5.0 Section 16.7
Corrective Action Section 9.0 Section 16.8
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I
16.3 Institutional Controls 3
The 105-acre disposal site is held in trust by the U.S. Bureau of Indian Affairs. The Navajo
Nation retains title to and ownership of the land. The site was accepted under U.S. Nuclear
Regulatory Commission 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. Institutional controls at the site (referred to as site-specific security i
measures in the LTSP) include federal custody of the disposal cell and its engineered features,
and the following features that are inspected annually: site markers, survey and boundary
monuments, warning/no-trespassing signs, a site'perimeter fence, and locked gates at the site
entrances.

16.4 Inspection Results 3
L. Sheader and M. Kastens of the S.M. Stoller Corporation, the Legacy Management Support
contractor for the DOE office in Grand Junction, Colorado, conducted the inspection on
May 28, 2013. D. Steckley of the DOE Office of Legacy Management, L. Benally and D. Lee of
the Navajo Abandoned Mine Lands/Uranium Mill Tailings Remedial Action (AML/UMTRA)
Department, and D. Miller of the S.M. Stoller Corporation also participated in the inspection.

The purposes of the annual inspection were to confirm the integrity of visible features at the site,
to identify changes in conditions that may affect site integrity, and to determine the need, if any, I
for maintenance or additional inspections and monitoring.

16.4.1 Site Surveillance Features U
Figure 16-1 shows the locations of site surveillance features. Inspection results and
recommended maintenance activities associated with site surveillance features are included in
the following subsections. Photographs to support specific observations are identified in the text
and on Figure 16-1 by photograph location (PL) numbers. I
16.4.1.1 Entrance Gates, Entrance Signs, and Access Roads

Three gates allow entrance to the site: the east gate (the current main entrance gate near the U
terrace escarpment), the northwest gate (an auxiliary access gate), and the southwest gate (the
former entrance gate). Near each gate, entrance signs are placed in pairs, one text and one 3
pictorial (PL-1). The pictorial sign was missing from the northwest gate. The remaining entrance
signs were in good condition; on the signs, contact information for the DOE and the Navajo
AML/UMTRA Department was correct. The east and northwest gates were intact and functional.
Sediment continually accumulates along the bottom of the southwest gate, which can make the
gate difficult to open. Access to the main (east) entrance gate is gained by traveling through a
gravel pit. All access roads were in good condition. 3

I
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16.4.1.2 Perimeter Fence and Perimeter Signs

As observed in previous years, the perimeter fence was damaged in many areas (PL-2). Damaged
fence sections reported in previous years include bent posts and bent fence fabric between
perimeter signs P11 and P12, dirt mounded against the fence and a section of bent fence near
P13, bent posts near P14, a broken fence riser near P15, and fence risers separated from posts
between P15 and P16. New damage consists of two areas where dirt was pushed through the
fence between P11 and P12 (PL-3) and a hole cut in the fence near P14 (PL-4). The hole requires
repair. Other damaged fence sections will continue to be monitored.

Trash and tumbleweeds continually accumulate in many places along the perimeter fence,
including a section of fence across the outflow channel. Accumulations large enough to represent
a fire hazard or increase the possibility of damage to the fence will be removed. Inspectors
placed rocks in several gaps beneath the fence that were potentially large enough to allow site
access.

Seventeen pairs of signs, designated P 1 through P 17, each pair consisting of one pictorial sign
and one sign with text, are located on the fence around the perimeter of the site. All perimeter
signs were in good condition and showed no evidence of vandalism.

16.4.1.3 Site Markers

Site marker SMK- 1, located just inside the southwest gate, and site marker SMK-2, located on
top of the disposal cell, were both in good condition. Minor cracks in the concrete base of
SMK-1 were sealed in May 2003 and have not changed significantly (PL-5).

16.4.1.4 Survey Monuments and Boundary Monuments

All three survey monuments (SM-1, SM-2, and SM-3) were located and in good condition. The
concrete was cracked at SM-I (PL-6), but the crack did not threaten the integrity of the marker.
Eight boundary monuments were originally installed at the site. Inspection of monument BM-7
was discontinued in 1999 because it is located offsite, on the unsafe, steep embankment below
the terrace. Inspection of monument BM-8, also located beyond the site's boundary, was
discontinued in 2003. Because they are offsite, inspection of these monuments will not resume.
In winter 2013, the remaining six onsite boundary monuments were surveyed and uncovered as
necessary. In accordance with the LTSP, reference posts were installed by each monument to
facilitate future inspections (PL-7). In 2001, monument BM-1 was lost to flooding. Its reference
monuments (RM-1, installed in 2003, and RM-2 [PL-8], installed in 2013) were both present and
in good condition.

16.4.1.5 Erosion Control Markers

The four pairs of erosion control markers along the edge of the terrace escarpment (1, 1A, 2, 2A,
3, 3A, 5, and 5A) were in good condition except for marker 5A near the east entrance gate. This
marker was previously damaged by a vehicle, but it is still functional and does not require repair
(PL-9). Erosion control markers 4 and 4A are not inspected. They were installed on the terrace
east of the disposal site, in the gravel pit. Markers 5 and 5A replaced Markers 4 and 4A.
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16.4.1.6 Monitoring Wells

In accordance with the LTSP, cell performance monitoring of groundwater is not required at the
site. Onsite wells are associated with separate groundwater restoration activities and are not
included in the annual inspection.

16.4.2 Inspection Areas

To ensure a thorough and efficient inspection, the site is divided into three areas (referred to as
"transects" in the LTSP): (1) the disposal cell including the riprap-covered top and side slopes,
diversion channels at the base of the cell, and the outflow channel; (2) the terrace area north and
northeast of the disposal cell; and (3) the outlying area, which includes the fenced evaporation

pond south of the disposal cell and the gravel pit southeast of the disposal cell.

Within each inspection area, inspectors examined specific site-surveillance features, drainage
structures, vegetation, and other features. Inspectors also looked for evidence of settlement,
erosion, or other modifying processes that might affect site integrity or long-term performance.

16.4.2.1 Disposal Cell, Diversion Channels, and Outflow Channel

The riprap-covered top and side slopes of the cell were in good condition (PL-10). No evidence
of settling, slumping, erosion, animal intrusion, riprap deterioration, or other significant
disturbance was found. Five open research pits, described in previous annual inspection reports,
were covered in fall 2012, and these areas were also in good condition. Piezocones associated
with a different research project were installed on the cell cover in the past (2004 Annual
Inspection Report for the Shiprock, New Mexico, UMTRCA Title IDisposal Site). Some of the
filled piezocone pits have subsided slightly, forming conical depressions in the cover. As
previously reported, the surface of the cell was covered with vehicle ruts. The condition of the
depressions and vehicle ruts is monitored annually and had not changed significantly since the
2012 inspection. These features will continue to be monitored and photographed to document
any changes. Inspectors noted the locations and species of plants as stipulated in the LTSP.
Several small woody shrubs were growing on the northwest side slope of the disposal cell (PL-
11), and one small shrub was observed on the cell top. Sediment has accumulated in the rock
cover in several places (PL-12), but this is a natural, expected process.

Diversion channels around the base of the disposal cell were in good condition and contained
little vegetation. Non-woody plants were growing in the outflow channel, and woody vegetation
was growing on the banks of the channel; neither is likely to obstruct flow. However,
tumbleweeds and trash have accumulated along the perimeter fence where it crosses the outflow
channel and could potentially obstruct large flows (PL-13).

16.4.2.2 Terrace Area

The terrace area is located north and northeast of the disposal cell along the top of a steep
escarpment. Little vegetation grows on the terrace (PL-14). The escarpment, approximately 300
feet from the eastern edge of the disposal cell, is prone to slumping (PL-15). No new erosion was
evident in 2013 (PL-16). The LTSP states that the base of the terrace escarpment should be
inspected for signs of seepage. Seeps were identified during early site inspections. However, this
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is no longer part of annual inspection procedures because the seeps are now being monitored
under the groundwater compliance strategy for the site.

Northern and southern phytoremediation test plots have been maintained on the terrace since
2006. These plots are used for groundwater restoration studies and are not included in the annual
inspection.

16.4.2.3 Outlying Area

A gravel pit is located immediately southeast of the disposal cell. No significant changes in land
use associated with the gravel pit or with other outlying areas near the disposal cell were
identified.

The offsite portion of the outflow channel was functional and in good condition. Several
previously repaired areas remained in good condition. Fences and warning signs posted in Bob
Lee Wash are maintained under the groundwater compliance strategy and are not examined
during the annual inspection.

16.5 Follow-Up or Contingency Inspections

DOE will conduct follow-up inspections if (1) an annual inspection or other site visit reveals a
condition that must be reevaluated during a return to the site, or (2) a citizen or outside agency
notifies DOE that conditions at the site are substantially changed.

No need for a follow-up or contingency inspection was identified in 2013.

16.6 Maintenance and Repair

Based on results of the 2013 annual inspection, most maintenance items identified during the
2012 inspection have been addressed.

The following items will be addressed before the 2014 inspection:
16A 1. Replace the pictorial sign missing from the northwest entrance gate.
16B 2. Repair the hole in the perimeter fence near P14.
16C 3. Remove accumulations of tumbleweeds and trash from the perimeter fence if accumulations

are large enough to represent a fire hazard or potentially damage the fence.

Because of the sparse vegetation surrounding the disposal site and the arid, windy climate of the
region, annual maintenance is expected to include removing accumulations of sediment and
debris along the perimeter fence and gates. The location and severity of accumulations will vary
from year to year, and annual recommendations for specific areas to be addressed will continue.
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16.7 Environmental Monitoring 3
16.7.1 Groundwater Monitoring

Wells along the terrace and at offsite locations are associated with groundwater restoration and
are not included in the annual inspection because monitoring is not required by the LTSP. Wells
are inspected and maintained by sampling teams during regularly scheduled sampling events. 3
In 2002 DOE constructed an 11-acre lined evaporation pond near the disposal cell. Although the
LTSP does not require monitoring of the pond facilities, the evaporation pond area is inspected
for general condition and security during annual inspections. At the time of the 2013 inspection, 1
the chainlink security fence was intact and functional (although damaged in places), no damage
to the pond liner was evident, and the pond was partially filled with water. j
16.7.2 Vegetation Monitoring

Noxious weeds are actively managed at all DOE-controlled sites. At the Shiprock site, two I
noxious species have been found: halogeton (Halogeton glomeratus) and saltcedar (Tamarix
ramosissima). In a 1999 letter to the Navajo UMTRA Department, DOE also committed to
spraying annual weeds (consisting primarily of kochia [Bassia scoparia] and Russian thistle
[Salsola tragus]) on the disposal cell top at the Shiprock site. No significant populations of
noxious or annual weeds were observed growing on the disposal cell top or terrace area
during the 2013 inspection. Small quantities of halogeton were growing on the terrace. On
the steep slopes of the escarpment, some annual weeds, halogeton, and saltcedar were growing.
Saltcedar is also found offsite at the bottom of the outflow channel where the channel meetsH3
Bob Lee Wash.

Control of vegetation is not recommended at the site in 2013 because infestations of halogeton
are too limited to warrant treatment, weeds present on the escarpment slopes are too inaccessible
to treat, and woody vegetation present on the disposal cell is not excessive. i
16.8 Corrective Action

Corrective action is taken to correct out-of-compliance or hazardous conditions that create a 3
potential health and safety problem or that may affect the integrity of the disposal cell or
compliance with 40 CFR 192. No corrective action was required in 2013. 5

!
!
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16.9 Photographs

Photograph
Location Number Azimuth Description

PL-1 320 Entrance sign at main access gate.

PL-2 110 Damaged fence line near perimeter sign P15.

PL-3 220 Dirt pushed under fence between P11 and P12.

PL-4 270 Hole cut into fence near perimeter sign P14.

PL-5 140 Site marker SMK-I.

PL-6 180 Survey monument SM-i.

PL-7 235 Boundary monument 2 with reference post.

PL-8 160 Reference monument RM-2, installed in 2013.

PL-9 n/a* Erosion marker ECM-5A, bent but functional.

PL-10 50 Southeast slope of disposal cell.

PL-1 1 45 Northwest slope of disposal cell showing vegetation.

PL-12 n/a* Sediment deposition on cell top.
PL-13 255 Fence across outflow channel with debris buildup.

PL-14 350 Terrace, view north-northeast.

PL-15 345 Terrace escarpment pedestaling; piping was also observed.

PL-16 30 View down repaired section of escarpment; no new erosion.
*The azimuth is not given because the photo was taken at close range.

- I. -t j n

SHP 5/2013. PL-1. Entrance sign at main access gate.
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-2. Damaged fence line near perimeter sign

SHP 5/2013. PL-3. Dirt pushed under fence between P11 and P12.
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-4. Hole cut into fence near penmeter sign P14.

SHP 5/2013. PL-5. Site marker SMK-1.
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SHP 5/2013. PL-6. Survey monument SM-1.

SHP 5/2013. PL-7. Boundary monument 2 with reference post..
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SHP 5/2013. PL-8. 'Reference monument RM-2, installed in 2013.
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SHP 5/2013. PL-10. Southeast slope of disposal cell.

SHP 5/2013. PL-11. Northwest slope of disposal cell showing vegetation.
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SHP 5/2013. PL-13. Fence across outflow channel with debris buildup.
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SHP t2013. PL-14. Terrace, view north-northeast.
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SHP 5/2013. PL-15. Terrace escarpment pedestaling; piping was also obser
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SHP 5/2013. PL-16. View down repaired section of escarpment; no new erosion.
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