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This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United State Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed in this report,
or represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or any agency thereof.
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Executive Summary

This report, in fulfillment of a license requirement, presents the results of long-term surveillance
and maintenance activities conducted by the U.S. Department of Energy (DOE) Office of Legacy
Management in 2006 at 19 uranium mill tailings disposal sites established under Title I of the
Uranium Mill Tailings Radiation Control Act (UMTRCA) of 1978'. These activities verified that
the UMTRCA Title I disposal sites remain in compliance with license requirements.

‘DOE operates 18 UMTRCA Title 1 sites under a general license granted by the U.S. Nuclear

Regulatory Commission in accordance with Title 10 Code of Federal Regulations Part 40.27.
The Grand Junction, Colorado, Disposal Site, included in the list of 19 Title I sites, will not be

. included under the general license until an open, operating portion of the cell is filled and closed,

which is projected to occur in 2023. This site is inspected in accordance with an interim long-
term surveillance plan (LTSP).

Long-term surveillance and maintenance services for these disposal sites include inspecting and
maintaining the sites; monitoring environmental media and institutional controls; conducting any
necessary corrective actions; and performing administrative, records, stakeholder services, and
other regulatory functions.

Annual site inspections and monitoring are conducted in accordance with site-specific LTSPs
and procedures established by DOE to comply with license requirements. Each site inspection is
performed to verify the integrity of visible features at the site; to identify changes or new
conditions that may affect the long-term performance of the site; and to determine the need, if
any, for maintenance, follow-up or contingency inspections, or corrective action. LTSPs and site
compliance reports are available on the Internet at www.lm.doe.gov/.

All of the sites require some degree of routine monitoring and maintenance which may include
ground water and surface water monitoring, minor erosion control, vegetation and noxious weed
control, fence and gate repairs, sign replacement, and minor trash removal. The following
nonroutine activities® occurred in 2006:

* Ambrosia Lake, New Mexico—access road temporarily realigned to bypass a Rio Algom
Mining, LLC waste haul road;

» Burrell, Pennsylvania—DOE coordinated with State wildlife officials to remove beavers and
breach the dam that was backing water up against the disposal cell;

- Canonsburg, Pennsylvania— stakeholders and regulators approved stream bank stabilization
proposed and conducted by the Borough of Canonsburg;

+ Canonsburg, Pennsylvan1a—~sa1e of Area C property in the southéastern corner of the site
was completed;

» Canonsburg, Pennsylvania—monitoring program modifications included in the revised LTSP
were conditionally concurred in by NRC with one additional requirement; continued

monitoring for manganese in ground water at well MW—412 and surface water at location
SW-602;

" Congress directed that the Moab, Utah, processing site be remediated under Title [ of UMTRCA. This site
eventually will become the twentieth Title I disposal site.

*Nonroutine activities are activities implemented in response to changes in site conditions, regulatory setting, or
management structure following a regulatory compliance review.

U.S. Department of Energy o 2006 UMTRCA Title [ Annual Report
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Durango, Colorado—LTSP criteria for permanent closure of the collection and treatment
~system were met and a plan for decommissioning the collectlon drain, the permeable reactive
barrier, and the retention pond has been drafted,;
Falls City, Texas—LTSP required 5-year ground water monitoring program evaluatlon was
completed and recommended modifications to ground water monitoring program were
incorporated into a revised draft LTSP; planned for NRC submittal in early 2007;
Gunnison, Colorado—BLM approval received to terminate the right-of-way reservation
permit for the reseeded areas along the former reclaimed Chance Gulch haul road,;
Lakeview, Oregon—continued evaluation to determine the effects of deep-rooted vegetation
on cell performance; .
Lakeview, Oregon—continued riprap gradation monitoring to ensure compliance with
minimum rock size requirement for disposal cell erosion protection;
Lowman, Idaho—remaining ground water monitoring wells at the site were
- decommissioned,
Maybell, Colorado—remaining ground water monitoring wells at the site were
decommissioned; ;
Mexican Hat—An evaluation of the seep-monitoring program was conducted and
recommendations to discontinue water quality monitoring and to continue annual
observations of flows were conditionally concurred in by the Navajo Nation; NRC approval
pending; '
Mexican Hat—Navajo Nation concurrence received to decommission the remaining ground
water monitoring wells at the site;
Naturita, Colorado—LTSP required five-year momtormg program evaluation recommended
discontinuing ground water monitoring and is pending NRC concurrence;
Rifle, Colorado—Iland survey of eight settlement plates and three standpipes determined no
down gradient movement of the cell is occurring;
Salt Lake City, Utah—Energy Solutions and DOE signed a license agreement that primarily
covers site access;
Salt Lake City, Utah—on site scanmng for splllover and windblown radioactive
contamination from adjacent ongoing radioactive waste disposal activities found all
measurements below DOE Radcon Manual limits;
Shiprock, New Mexico—ongoing study to determine the effect of plant encroachment on the
disposal cell and to evaluate the need for continued vegetation control;
Shiprock, New Mexico—continued research associated with cell performance and the
collection of saturated hydraulic conductivity measurements;
Shiprock, New Mexico—phytoremediation test plots constructed to research the
effectiveness of using phreatophytes for removing site legacy ground water contamination;
Slick Rock, Colorado—BLM determined revegetation of the former spoils pile and staging
area was successful and closed the right-of-way reservation permit;
Tuba City, Arizona—evaluation to determine whether to remove two inactive evaporation
ponds.

Results of the annual site inspection, maintenance, and monitoring activities are reported in the
site-specific chapters that follow. Significant actions and issues at each site are summarized in

the following table, which includes an index number for each item that can be found in the left
margin next to the corresponding text in the respective site chapter.

2006 UMTRCA Title I Annual Report . ) U.S. Department of Energy
Executive Summary December 2006
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2006 Summary of UMTRCA Title | Site Actions and Issues

Site Chapter Page Ir;ld: X Actions and Issues
1-2 1A Access road temporarily realigned to bypass a Rio Algom Mining,
. LLC waste haul road.
Ambrosia Lake, 1 1-5 1B Maintenance: control of deep-rooted vegetation on cell cover.
New Mexico 1-5.. 1C Maintenance: control of undesirable vegetation (tamarisk) on site.
1-6 1D Surveyed elevations of the disposal cell settlement plates to verify
stability of cover repair.
2-2 2A Maintenance: access road repair.
2-2 2B Maintenance: security fence repairs.
Burrell, 2 2-2 2C Maintenance: entrance sign replaced.
Pennsylvania 2-5 2D Coordinated with State to relocate beavers and remove dam.
2-6 - 2E Maintenance: control of undesirable and invasive vegetation.
2-6 2F Maintenance: control of noxious weeds.
3-2 3A Replaced pad lock on security fence gate.
3-5 3B Maintenance: contro! of noxious weeds on site.
3-6 3C Maintenance: control of undesirable plants and noxious weeds along
Canonsburg, perimeter fence.
Pennsylvania 3 3-6 . D Stream bank stabilization by the Borough of Canonsburg
37 3E Area C property sale complete.
3-8 3F Ground water monitoring.
3-11 3G NRC conditional concurrence to monitoring program modifications
included in the revised LTSP was received.
4-2 4A Maintenance: replaced illegible entrance sign, missing perimeter sign
will not be replaced again.
Durango 4-5 4B Mgintgnance: vegetation control on side slopes' of the cell. .
Colora do' 4 4-6 4C Criteria met for closure of the cell transient drainage collection and
treatment system plan for system decommissioning drafted.
4-7 4D Maintenance: control of noxious weeds.
4-7 4E Ground water monitoring.
5-2 5A Maintenance: replaced the entrance gate perimeter fence, and two
: missing perimeter signs.
Falls City 5-2 58 Maintenance: vegetation control on cell.
Texas ! 5 5-5 5C Aggregate ramp installed to access the cell top.
5-7 5D Ground water monitoring.
5-14 5E LTSP required 5-year ground water monitoring program evaluation
completed; drafted a revised LTSP to incorporate recommendations.
6-5 6A Maintenance: replaced perimeter and warning signs.
6-6 6B Maintenance: vegetation control on the cell.
Grand Junction, 6 6-6 6C Maintenance: additional work performed to the east storm water
Colorado retention pond to prevent overfiow onto the adjacent road.
6-7 6D Maintenance: control of undesirable and invasive vegetation.
6-8 6E Ground water monitoring. .
Green River 7-6 7A Ground water monitoring.
Utah ’ 7 7-7 7B Ground water ACLs proposed to NRC and the State of Utah in the
revised GCAP (Subpart B compliance strategy).
8-2 8A Vandalism: missing entrance sign and missing and damaged
Gunnison, 8 perimeter signs were replaced.
Colorado 86 8B Successful revegetation: BLM approval to terminate ROW permit.
8-7 8C Ground water monitoring.
9-5 9A Evaluation of effects of deep-rooted vegetation on cell performance.
Lakeview, 9 9-7 9B Revised LTSP remains pending NRC concurrence; includes
Oregon recalculated minimum required riprap size.
97 9C Riprap gradation monitoring.
10-2 10A Maintenance: vegetation cut obstructing view of signs.
10-2 10B Maintenance: vegetation cut obstructing view of site marker.
Lowman, idaho 10 10-2 10C Ground water monitoring wells were decommissioned.
10-5 10D Maintenance: control of noxious weeds.
11-5 11A Manitoring wells decommissioned.
Maybell, 11 11-6 11B Uranium exploration claims found staked onsite.
Colorado 11-8 11C | Fenced-in successfully revegetated former BLM right-of-way permit

area being licensed for reuse as livestock management area.

U.S. Department of Energy
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Site Chapter| Page ";f:x Actions and Issues
12-2 12A Maintenance: repaired perimeter fence.
12-2 12B Maintenance: repaired and relocated perimeter sign.
. 12-2 12C Maintenance: repaired boundary monument.
Z‘; )'(1|can Hat, 12 12-5 12D Maintenance: control of undesirable plants.
12-6 12E Concurrence to decommission ground water monitor wells received.
12-7 12F Seeps water quality monitoring discontinued; annual observation of
seeps flow continues. )
13-5 13A Maintenance: control of noxious weeds.
Naturita, 13 13-7 13B LTSP required 5-year ground water monitoring program evaluation
Colorado recommended discontinuing ground water monitoring; NRC
] concurrence pending.
14-2 14A Maintenance: debris removed from the access road.
14-2 14B Maintenance: entrance sign replaced.
Rifle, Colorado 14 14-6 14C Maintenance: control of noxious weeds.
14-7 14D Disposal cell pore water level monitoring.
14-8 14E Continued cell dewatering.
15-2 15A Perpetual site access and controlled access across restricted areas.
15-5 15B Energy Solutions and DOE signed a license agreement that primarily
. covers site access. .
S?;thLake City, 15 15-5 15C Clean up of radiological surface contamination resulting from activity
: on an adjacent Envirocare waste haul road.
15-5 15D On site scanning for spillover and windblown radioactive
contamination found all measurements below DOE limits.
16-2 16A | Maintenance: removed accumulated weeds and trash.
16-2 16B Maintenance: gaps beneath the perimeter fence filled in with rock.
Shi 16-6 16C | Research: ongoing study to determine the need for continued
iprock, 16 . )
New Mexico vegetation control_ on cell. . .
16-6 16D | Research: collection of saturated hydraulic conductivity
measurements to evaluate cell performance.
16-6 16E | Research: phytoremediation test plots constructed.
17-5 17A | Maintenance: contro! of noxious and invasive weeds.
17-5 17B |- Reclamation: BLM determined revegetation of the former spoils pile
Slick Rock, 17 and staging area successful and closed the Right-of-Way
Colorado Reservation permit.
17-6 17C New uranium exploration drill hole was found just outside property
boundary. :
Spook, 18 18-2 18A | Mai : i it i
W ! — aintenance: concrete base of site marker needs additional repair.
yoming
19-2 19A | Maintenance: gaps beneath the fence filied and top rail repaired.
19-5 198 Maintenance: control of deep-rooted plants on cell.
Tuba City, 19 19-5 19C | Monitor and evaluate vegetation encroachment and sand accretion
Arizona on cell. _
19-6 19D Evaluate whether to remove two inactive evaporation ponds.
19-7 19E | Ground water monitoring.

2006 UMTRCA Title I Annual Report
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1.0 Ambrosia Lake, New Mexico, Disposal Site

1.1 Compliance Summary

The Ambrosia Lake, New Mexico, Disposal Site was inspected on August 30, 2006, and was in
excellent condition. Repairs made in 2005 to a small depression on the cell cover were in
excellent condition, Undesirable vegetation found growing on the disposal cell cover and at the
base of the disposal cell adjacent to the site entrance were cut and treated with herbicide. The site
access road, owned by Rio Algom Mining, LLC, was temporarily realigned to allow for

construction of a waste haul road. No cause for a follow-up or contingency inspection was
identified.

1.2 Compliance Requirements

Requirements for the long-term surveillance and maintenance of the Ambrosia Lake, New
Mexico, Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I disposal site are
specified in the Long-Term Surveillance Plan [LTSP] for the Ambrosia Lake, New Mexico,
Disposal Site (DOE/AL/62350-211, Rev. 1, U.S. Department of Energy [DOE], Albuquerque
Operations Office, July 1996) and in procedures established by DOE to comply with

requirements of Title 10 Code of Federal Regulations Part 40.27 (10 CFR 40.27). These
requirements are listed in Table 1-1. '

Table 1-1. License Requirements for the Ambrosia Lake, New Mexico, Disposal Site

Requirement B Long-Term Surveillance Plan This Report
Annual Inspection and Report Section 6.0 Section 1.3.1
Foliow-up or Contingency Inspections Sections 6.0 and 7.0 Section 1.3.2
Routine Maintenance and Repairs Section 8.0 Section 1.3.3
Ground Water Monitoring Section 5.0 Section 1.3.4
Corrective Action ' Section 9.0 Section 1.3.6

Institutional Controls—The 356-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 1998. 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 disposal site, as defined by DOE Policy 454.1, consist of federal ownership of the property,
warning/no trespassing signs placed along the property boundary, and a locked gate at the

entrance to the site access road. Verification of these institutional controls is part of the annual
inspection.

1.3 Compliance Review
1.3.1 Annual Inspection and Report

The disposal site, located north of Grants, New Mexico, was inspected on August 30, 2006.
Results of the inspection are described below. Features and photograph locations (PLs)

mentioned in this report are shown on Figure 1-1. Numbers in the left margin of this report refer
to items summarized in the Executive Summary table.

U.S. Department of Energy . 2006 UMTRCA Title | Annual Repott
December 2006 Ambrosia Lake, New Mexico
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1A

1.3.1.1 Specific Site Surveillance Features

Access Road, Entrance Sign, and Perimeter Signs—Access to the Ambrosia Lake Disposal
Site is along a gravel road that leads to the site for approximately 1 mile from New Mexico State
Highway 509. There is a locked gate across this road where it leaves Highway 509 because the
road continues to private mining and grazing interests that lie east of the site. Numerous locks
are connected in series to allow other users passage through the gate. The access road continues
through the DOE-owned property along the south boundary of the site.

Rio Algom Mining, LLC, has temporarily realigned the access road to bypass a new waste haul
road. The access road will be returned to the previous configuration once waste hauling
operations are complete.

The entrance sign and all perimeter signs were in good condition. Posts for perimeter signs P1
through P15 include mining restriction area warning signs (PL-1).

Site Markers, Survey and Boundary Monuments—The two granite site markers, three
combined survey and boundary monuments, and five additional boundary monuments were all
undisturbed and in excellent condition. :

Monitor Wells—Two monitor wells (MW—-0675 and MW-0678) are present and in good
condition. Ground water monitoring is performed orice every three years.

Mine Vents—Two mine vent shafts, associated with abandoned underground mines, are within
the site boundary. The mine vent north of the disposal cell has a spot-welded cover, and the other
vent located near the southwest corner of the cell has a bolted-on cover. All vents were secure at
the time of the inspection. |

1.3.1.2 Transects

To ensure a thorough and efficient inspection, the site was divided into four areas referred to as
transects: (1) the riprap-covered top of the disposal cell; (2) the riprap-covered side slopes and
apron of the cell; (3) the graded and revegetated area between the disposal cell and the site
perimeter; and (4) the outlying area.

Within each trarisect, inspectors examined specific site surveillance features, such as survey and
boundary monuments, signs, and site markers. Inspectors examined each transect for evidence of
erosion, settling, slumping, or other disturbance that might affect site integrity or the long-term
performance of the site.

2006 UMTRCA Title I Annual Report U.S. Department of Energy
Ambrosia Lake, New Mexico : December 2006
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Figure 1-1. 2006 Annual Compliance Drawing for the Ambrosia Lake, New Mexico, Disposal Site
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Top of Disposal Cell—The disposal cell was completed in 1994. The basalt riprap-covered top
of the disposal cell is in excellent condition (PL-2). There was no evidence of cracking, settling,
slumping, or erosion. Repairs were made in August 2005 to a shallow depression in the cell
cover around settlement plate SP—4; the repaired area was in good condition (PL-3).

Scattered annual weeds and clumps of grass were observed growing on the disposal cell cover
and are insignificant. Deep-rooted woody shrubs, potentially damaging to the radon barrier, were
also noted on the disposal cell cover and removed during the inspection.

Side Slopes and Apron—The basalt riprap-covered side slopes and apron were in excellent
condition and showed no evidence of cracking, settling, slumping, or erosion. Desiccation cracks -
occur in the clay-rich backfill soil parallel to the apron along the south side of the cell. The

cracks do not pose a threat to the disposal cell. :

Graded and Revegetated Site Area—In general, site vegetation was healthier and better
established than vegetation in the surrounding areas. Some areas were windswept with little
growth, while other areas had excellent coverage. There was evidence of cattle grazing adjacent
to the disposal cell and in the outlying portions of the DOE property. Grazing in the revegetated
areas of the site has not been a problem. There was no evidence of vehicular trespassing at the
site. :

Rills and gullies within the DOE property north and east of the disposal cell have been monitored
for several years. Recent erosion activity was noted in several of the rills and gullies; however,
these erosional features do not present a threat to the performance or integrity of the disposal
cell. The features are sufficient distances from the disposal cell, with headward erosion occurring
away from the cell and no significant sedimentation. ’ «

The access road and a power line cross the site near and parallel to the southern boundary of the
site. In addition, there is a gas pipeline riser in the southeastern part of the site. This riser is
associated with a buried gas pipeline along the south edge of the site. No changes or disturbances

associated with these features were observed.

Tamarisk, an undesirable deep-rooted shrub, is usually found along the south apron of the
disposal cell. The plants are cut and treated when found. None were present along the apron in
2006. However, a plant was growing near perimeter sign P1 and was cut and treated with

. herbicide.

Outlying Area—The area within 0.25 mile of the site boundary was inspected and the only
apparent change was the realignment of the access road and the construction of a waste haul
road. There was no activity identified that would impact the site.

Construction of a haul road by Rio Algom Mining, LLC to transport radioactive materials from
decommissioned evaporation ponds located southwest of the site to their UMTRCA Title II
disposal cell located west of the site across Highway 509 was completed in 2006. This included
the construction of a bridge over Highway 509 to minimize impacts to the state highway and to
manage Department of Transportation requirements. Waste hauling operations were being
performed at the time of the inspection (PL—4) and are expected to be complete by 2007.
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Temporary realignment of the site access road across Rio Algom property west of the site was
required to accommodate construction of the waste haul road. Rio Algom will remove and
reclaim the haul road once waste hauling operations are complete, and return the site access road
to its former configuration. These activities are not expected to impact the performance of the
Ambrosia Lake Disposal Site. :

1.3.2 Follow-up Inspections

DOE will conduct follow-up inspections if (1) a condition is identified during the annual
inspection or other site visit that requires a return to the site to evaluate the condition, or (2) DOE
is notified by a citizen or outside agency that conditions at the site are substantially changed. No
follow-up inspections were required in 2006.

No follow-up or contingency inspections were required in 2006.

1.33 Routine Maintenance and Repairs

Undesirable plants were removed from the cell cover and near perlmeter s1gn P1 in 2006.
1.3.4 Ground Water Momtomtg

In accordance with the LTSP, ground water monitoring is not required at this site because:

(1) the ground water is heavily contaminated from underground uranium mining and

naturally occurring mineralization, and (2) the uppermost aquifer is of limited use due to its low
yield. Consequently, the NRC concurred in the application of supplemental standards at the site
and the exemption of both compliance and performance ground water monitoring. However,

at the request of the New Mexico Environment Department, DOE conducts limited monitoring at
two locations as a best management practice. Monitor well MW—0675 is completed in the
alluvium, and monitor well MW—0678 is completed in the uppermost sandstone unit. DOE will
sample these locations once every third year (the initial post-closure sampling event was in
December 2001), for up to 30 years, and will evaluate the results after every third sampling
event. The samples are analyzed for molybdenum, nitrate, selenium, sulfate, and uranium. The
next sampling event is scheduled for fall 2007. :

1.3.5 Settlement Plate Monitoring

The main tailings pile at the Ambrosia Lake Site was stabilized in place. Relocated contaminated
materials (soil and debris) were placed on top of the tailings and covered with a radon/infiltration
barrier. The top slopes and side slopes of the disposal cell were capped with rock to prevent wind
- and water erosion of the underlying radon/infiltration barrier and tailings. The stabilized disposal
cell was constructed above the ground surface.

The tailings and contaminated materials were compacted before the radon barrier was completed;
however, further consolidation was expected: Therefore, eight settlement plates (referred to as
displacement monuments in the LTSP) were installed on the top of the disposal cell to monitor
the anticipated settlement of the tailings embankment during placement of contaminated
materials and the disposal cell cover. The settlement plates were installed at various depths
according to specifications. The LTSP does not require monitoring of the settlement plates
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during routine annual inspections, but rather they be used to measure mgmhcant long-term
settlement of the disposal cell.

A shallow depression around settlement plate SP—4, near the northeast corner of the disposal cell
cover, was first noted during the 1997 inspection and continued to grow in depth and area in
subsequent years. The depression was repaired in August 2005. Surveys of the eight settlement .
plates in September 2005 and September 2006 indicate that the cover is stable and no new

settling has occurred at SP—4. One more post-repair survey is planned for 2007. After that

survey, settlement plate surveys will be conducted only if visual inspections indicate significant
settlement on the disposal cell top.

1.3.6 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 2006.

~1.3.7 Photographs

Table 1-2. Photographs Taken at the Ambrosia Lake, New Mexico, Disposal Site

Photograph

Location Number Azimuth Description
PL-1 7. 90 Perimeter sign P2 with the restrictive easement warhing sign below.
PL-2 ' 240 View of the disposal cell top from settlement plate SP-3.
PL-3 290 Repaired settlement area surrounding settlement plate SP—4.
PL-4 230 Loaded haul truck crossing recently constructed Rio Algom haul road ‘
bridge over Highway 509.
U.S. Department of Energy ) 2006 UMTRCA Title | Annual Report
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20 Burrell, Pennsylvania, Disposal Site

2.1 Compliance Summary

The Burrell Disposal Site, inspected on September 19, 2006, was in excellent condition. The
disposal cell, its cover, and associated drainage features are performing as designed. The missing
entrance sign was replaced. Several strands of barbed wire were found broken and need repair.
Beaver dams were removed in November 2005 and have not reestablished. Control of
undesirable vegetation and noxious weeds continued at the site. Ground water monitoring is
required every 5-years and was not performed in 2006; the last monitoring in 2004 indicated
there is no contamination being released and that the disposal cell is performing as designed. No
requirement for a follow-up or contingency inspection was identified.

2.2 Compliance Requirements

Requirements for the long-term surveillance and maintenance of the Burrell, Penrisylvania,
Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I disposal site are specified in

-the Long-Term Surveillance Plan [LTSP] for the U.S. Department of Energy Burrell Vicinity

Property, Blairsville, Pennsylvania (GIO—-2002-331-TAR, U.S. Department of Energy [DOE]
Grand Junction, Colorado, April 2000) and in procedures established by DOE to comply with
requirements of Title 10 Code of Federal Regulations Part 40.27 (10 CFR 40.27). These

requirements are listed in Table 2—-1.

Table 2-1. License Requirements for the Burrell, Pennsylvania, Disposal Site

Requirement Long Term Surveillance Plan This Report
Annual Inspection and Report ‘Section 3.3 _ Section 2.3.1
Follow-up or Contingency Inspections Section 3.5 Section 2.3.2
Routine Maintenance and Repairs Section 3.6 Section 2.3.3
Ground Water Monitoring Section 3.7 Section 2.3.4
Corrective Action Section 3.6.3 Section 2.3.5

Institutional Controls—The 72-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
1994. 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 disposal
site, as defined by DOE Policy 454.1, consist of federal ownership of the property, a site

perimeter fence, warning/no trespassing signs placed along the property boundary, and locked

gates. Verification of these institutional controls is part of the annual inspection.
2.3 Compliance Review
2.3.1 Annual Inspection and Report

The site, located southeast of Blairsville, Pennsylvania, was inspected on September 19, 2006.
Results of the inspection are described below. Features and photograph locations (PLs)
mentioned in this report are shown on Figure 2—1. Numbers in the left margin of this report refer
to items summarized in the Executive Summary table.
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2.3.1.1 Specific Site Surveillance Features

Site Access, Fence, Gates, and Signs—Access to the site is off Strangford Road on a site access
road within a perpetual right-of-way through private property (Tract 201-E) and across DOE

- leased land crossing the Norfolk Southern Railroad tracks. The access road leads from the

railroad track crossing to the entrance gate in the east end of the chain-link site security fence.
During the inspection,-a railroad crew was observed performing maintenance on the hard-
packed, gravel road where potholes and depressions as deep as 6-8 inches had developed. Road
damage is apparently due to frequent use by railroad and gas company vehicles and local
residents.

Historically the area along the DOE right-of-way has been used for unpermitted dumping,
hunting, target practice, and riding of all-terrain vehicles. DOE had attempted to control access
across the right-of-way by maintaining a gate at Strangford Road and installing guardrails on
each side of the gate. As a result of local complaints that the guardrails blocked parking areas,
DOE removed several sections. Following years of replacing locks and the gate being damaged
beyond repair in 2002, DOE received NRC concurrence and removed the gate at Strangford
Road in 2003. Institutional control for the site is now established at the entrance gate in the
security fence. The entrance gate (on the east end of the security fence) and the personnel gate
(on the west end of the security fence) were in good condition at the time of the inspection.

Overall, the security fence was in good condition at the time of the inspection. Several strands of
barbed wire were found broken along the south fence line and need repair (PL—1). DOE replaced
the fabric on the south panel of the security fence after a maintenance contractor found it
damaged. : '

In 2006, most of the perimeter signs were in serviceable to excellent condition. Bullet holes
occur in several of the signs, but they remain legible. The perimeter signs attached to the
northern perimeter fence (P1 through P8) are subject to periodic maintenance and replacement
because of the significant amount of public activity in this area. The entrance sign found missing
in 2005 was replaced with a perimeter sign, with DOE contact information added; the sign was
mounted on the entrance gate. DOE inspectors installed a standard entrance sign in 2006.

Site Markers and Monuments—There is only one site marker (SMK~1) at the site that is
located at the east end of the site near the entrance gate. The site marker was in excellent
condition. Vegetation around the site marker is cleared annually.

The site has seven boundary monuments and three survey monuments. Because of dense
vegetation and soil accumulation, several of the monuments typically are difficult to locate.
However, all of the monuments were found and were in good condition.

Four pairs of erosion control markers are located in dense stands of vegetation, where they often
are difficult to find. In 2006, all erosion control markers were located, inspected, and found to be
in good condition. There was no sign of erosion at the site.

Monitor Wells—The site has four pairs of monitor wells, with a shallow (alluvial) completion
and deeper (bedrock) completion well in each pair. New submersible bladder pumps were
installed in all eight wells in fall 2004. Corridors to the wells are mowed annually to maintain
access to and provide working space around the wells. All monitor wells were secure and in
good condition.
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2.3.1.2 Transects_ :

To ensure a thorough and efficient inspection, the site was divided into four areas referred to as
transects: (1) the disposal cell; (2) the area between the disposal cell and site boundary; (3) the
site perimeter; and (4) the outlying area.

The area inside each transect was inspected by walking a series of traverses. Within each
transect, the 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 the long-term performance of the
site. '

. Disposal Cell—The top and side slopes of the disposal cell are covered with riprap and were in

excellent condition. There was no evidence of settling, slumping, or other indications of
instability. Rock quality was excellent; degradation of the limestone riprap was not evident.

Trees and shrubs continue to establish in the riprap (PL-2), as vegetation eradication is no longer
a requirement of the LTSP. A study that evaluated risks posed by encroachment of plants on the
disposal cell demonstrated that the plants will not degrade the long-term performance of the cell
and may improve performance by reducing moisture in the cover through evapotranspiration.
The study concluded that plant growth on the cell poses no added public or environmental risk of
exposure to contaminants within the disposal cell because the cell contains only 4 curies of
radium-226 and the hazardous constituents are not leachable, even if infiltration occurs. These
studies further concluded that plant growth would not be detrimental to the proper functioning of
the radon barrier. Because vegetation grows so vigorously at-this site, effective vegetation
control on the cell cover would require an aggressive program entailing, at a minimum, an
annual application of herbicides. The potential environmental and health risks associated with
such a program are greater than risks resulting from allowing vegetation to establish naturally.
The LTSP was revised (April 2000) to allow vegetation to grow on the disposal cell without
further intervention; stating that such growth will not increase risk to public health, safety, or the
environment. In their concurrence of the of the revised LTSP, the U.S. Nuclear Regulatory
Commission suggested that DOE reevaluate the effects of vegetation on cover performance in

10 or 20 years to confirm performance parameters and predictions. '

A perforated pipe and rock-filled trench drain were installed along the base of the north side
slope of the disposal cell in August 1998 to prevent ponding in that area and to intercept water
that was suspected to be flowing under to cell and emerging as seeps along the south side of the
cell. At the time of the 2006 inspection, the area along the drain was dry and no water was
flowing from the outlet. The wire hardware cloth was intact in the drain outlet. Water never has
been observed flowing from the outlet since the system was installed, perhaps because the
material through which the trench passes absorbs water. Much of the material on this site is
imported fill and debris and is expected to be permeable.

In 2003, inspectors found that the slough along the south side of the disposal cell, fed by ground
water, had backed up as a result of a beaver dam on the slough west of the site boundary. The
dam caused water to back up half way up the security fence. In November 2005, DOE
coordinated with State wildlife officials to remove the beavers in accordance with State -
regulations, and then breached the dam. Water levels in the slough have returned to normal
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(PL-3). A smaller beaver dam remains that has caused some ponding of water, but is not

currently considered problem enough to warrant removal; the water had not risen to the elevation
of the contaminated materials within the cell.

Seep locations along the base of the south side slope of the disposal cell were inspected and
found to be dry. No water has been found at the seeps since the drain was installed north of the
cell, which suggests that the drain is diverting water that otherwise would flow beneath the

disposal cell.

Area Between the Disposal Cell and Site Boundary—Thick grass and thickets of native
hardwood trees cover the area between the disposal cell and the site security fence. In 2003,
spotted knapweed and poison hemlock had spread across much of the DOE property and were

interspersed with native desirable plants. The knapweed is an undesirable invasive plant that was -

out-competing desirable species at the site. Poison hemlock poses a safety hazard to personnel
who must walk through or work within infested areas. To comply with federal invasive species
directives and to maintain plant diversity on the property, DOE initiated an aggressive weed
control program of herbicide applications and mowing in spring 2004 after consultation with
Pennsylvania State University. DOE continued the vegetation control program in 2006 and only
minor occurrences of immature plants were found. DOE will continue the weed management
program in 2007.

Site Perimeter—A significant amount of seep water was observed along the security fence
about 60 feet east of perimeter sign P8 and immediately west of the disposal cell. The area will
continue to be monitored to ensure the water does not pose a threat to the integrity or
performance of the disposal cell.

Since the removal of the beaver dam, water in the slough has returned to normal flows and
relieved ponding that was covering the bottom of the security fence on the west end of the
property (PL-3).

The base of the fence was sprayed with a broad-spectrum herbicide to keep vegetation from
damaging the fence and to enable inspection of the fence. The mowing subcontractor also clears
vegetation from along accessible portions of the fence before the inspections.

Outlying Area—The area beyond the site boundary for a distance of 0.25 mile was visually
inspected for signs of erosion, development, and other changes that might affect the site. A dirt
railroad access road along the north side of the tracks provides access to a long, narrow wooded
area along the tracks that has been used for unpermitted dumping. Dumping activity appears to
have decreased since 2004. Although township authorities are aware of the problem, none of the
trash has been removed. This activity is not a direct threat to the disposal site but the amount of
dumping is an indication of the overall level of activity near the disposal site and may be a
predictor of vandalism. Other areas around the site remained unchanged.

Canada thistle, a state-listed noxious weed, was identified on railroad property near boundary
monument BM-2 in 2002. As arranged with the Norfolk Southern Railroad, DOE treated the
infestation with herbicide in spring and fall since 2004. The treatment was continued in 2006.
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2.3.2 Follow-Up or Contingency Inspections

DOE will conduct follow-up inspections if (1) a condition is identified during the annual
inspection or other site visit that requires a return to the site to evaluate the condition, or (2) DOE
is notified by a citizen or outside agency that conditions at the site are substantially changed.

No follow-up or contingency inspections were required in 2006.
2.3.3 Routine Maintenance and Repairs

In 2006, DOE installed an entrance sign, cleared encroaching vegetation along the site perimeter
security fence and continued the undesirable vegetation and noxious weed control program.

2.3.4 Ground Water Monitoring

In accordance with the LTSP, DOE monitors ground water at this site, as a best management
practice, to evaluate the performance of the disposal cell. The ground water monitoring network
consists of eight wells (in four pairs) that are monitored for four target analytes: lead,
molybdenum, selenium, and uranium. The revised LTSP (April 2000) stipulates monitoring is to
be performed every 5 years. DOE last conducted ground water monitoring in November 2004
(presented in the 2005 report); the results indicated there is no contamination being released and

that the disposal cell is performing as designed. The next monitoring is scheduled for October
2009. ‘

2.3.5 Corrective Action

Corrective action is taken to correct out-of-compliance or hazardous conditions that createa
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 2006.

2.3.6 Photographs

Table 2-2. Photographs Taken at the Burrell, Pennsylvania, Disposal Site

Lo:;?;zgézpmhber Azimuth Description
PL-1 265 Broken strands of barbed wire on south fence line. _
PL-2 300 Vegetation growth on the disposal cell south side slope.
PL-3 100 Siough and west fence line
U.S. Department of Energy » ) . 2006 UMTRCA Title I Annual Report
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3.0  Canonsburg, Pennsylvania, Disposal Site
3.1 Compliance Summary

The Canonsburg Disposal Site, inspected on September 20, 2006, was in excellent condition.
Repairs to flood damaged portions of the Chartiers Creek stream bank and the security fénce,
conducted in March 2005, were in as-built condition. Vegetation was reestablished on areas from
which debris was removed in September 2005. Beaver damage to mature trees was noted on the
creek bank north of the site. Stakeholders and regulators approved stream bank stabilization
proposed and conducted by the Borough of Canonsburg. Sale of Area C property in the
southeastern corner of the site was completed. Undesirable vegetation (Canada thistle and poison
hemlock) was reduced compared to 2005, but ongoing control is recommended. Trash was
removed from along Strabane Avenue. Ground water and surface water monitoring continued at
the site to monitor ground water quality; results indicate elevated uranium in ground water does
not extend beyond the site boundary or exceed the alternate concentration limit. Monitoring
program modifications presented in the revised LTSP were conditionally concurred in by NRC
with one additional requirement; continued annual monitoring of manganese in ground water at
well MW—0412 and in surface water at location SW—0602 through the next 5-year evaluation
period. No other maintenance needs or cause for follow-on inspection was noted.

3.2 Compliance Requirements

Requirements for the long-term surveillance and maintenance of the Canonsburg, Pennsylvania,

. Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I disposal site are specified in
" the Long-Term Surveillance Plan [LTSP] for the Canonsburg, Pennsylvania, Disposal Site

(DOE/AL/62350-203, Rev. 0, U.S. Department of Energy [DOE], Albuquerque Operations .
Oftice, October 1995) and in procedures established by DOE to comply with requirements of

Title 10 Code of Federal Regulations Part 40.27 (10 CFR 40.27). These requirements are listed
in Table 3—-1. :

Table 3—1. License Requirements for the Canonsburg, Pennsylvania, Disposal Site

Requirement Long-Term Surveillance Plan This Report
Annual Inspection and Report Sections 3.1 and 7.0 Section 3.3.1
Follow-up or COntingency Inspections Sections 3.2 and 6.2, Appendix E.4 . Section 3.3.2
Routine Maintenance and Repairs Section 6.1 Section 3.3.3
Ground Water Monitoring Section 4.0 Section 3.3.4
Corrective Action Section 4.4 . Section 3.3.5

Institutional Controls—The 30-acre disposal site is owned by the United States of America and
was accepted under the U.S. Nuclear Regulatory Commission (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. Institutional controls at
the disposal site, as defined by DOE Policy 454.1, consist of federal ownership of the property, a
site security fence, warning/no trespassing signs mounted on the security fence, and a locked
gate at the entrance to the site. Verification of these institutional controls is part of the annual
inspection. '
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3.3 Compliance Review
3.3.1 Annual Inspection and Report

The site, located between the communities of Canonsburg and Houston, Pennsylvania, was
inspected on September 20, 2006. Features and photograph locations (PLs) mentioned in this
report are shown on Figure 3—1. Numbers in the left margin of this report refer to items
summarized in the Executive Summary table.

3.3.1.1 Specific Site Surveillance Features

Access, Gates, Fence, and Signs—Access to the site is directly from Strabane Avenue, a public
right-of-way within the borough of Canonsburg in Washington County, Pennsylvania. The
entrance gate, located at the southeast corner of the site along Strabane Avenue, was locked and
in good condition. The vehicle gate on the northeast side of the site was inoperable due to a
corroded padlock. The lock was cut off and the gate opened to allow access for pending stream

bank stabilization work. Gate rollers are corroded but the gate can be made operable. A new
padlock was placed on this feature. :

The site is surrounded by a chain link security fence with three strands of barbed wire at the top.
The fence continues to rust but remains secure. Floodwater from the 2004 hurricanes damaged
approximately a 400-foot-long section of the security fence between perimeter signs P6 and P8.
In 2005, DOE replaced the damaged portion of the fence and moved it back from the top of the
stream bank. The concrete boot at the bottom of several fence posts is exposed along the west
and north sides, but the posts remain stable. Soil creep was observed along the base of the fence.
This is a slow acting process that currently does not compromise site integrity, so no intervention
is warranted but the stability will be monitored.

The site has an entrance sign at the entrance gate and 11 perimeter signs. The entrance sign was
in good condition. Some perimeter sign are faded but remain legible. Perimeter signs will be
replaced before they become illegible.

Site Markers and Monuments—The two site markers, three survey monuments, and four
boundary monuments were undisturbed and in excellent condition.

Four pairs of erosion control markers (EMCs) were initially installed along the bank of Chartiers
Creek. One of these markers, ECM-4A, was lost to erosion in 1997. This marker does not need
to be replaced because the other marker in the pair, ECM—4, can be used for reference. Marker
ECM-1A4, difficult to locate because of thick vegetation, was found using global positioning
system (GPS) equipment. ECM—-2A was washed out in 2004 by flooding and was reset in 2005.
All erosion control markers are in good condition.

Monitor Wells—The ground water monitoring network consists of six monitor wells
(MW-0406A, MW-0410, MW-0412, MW-0413, MW-0414B, and MW-0424) that are

sampled annually in accordance with the LTSP and the Ground Water Compliance Action Plan
(GCAP). The wells were secure and in excellent condition.
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3.3.1.2 Transects

To ensure a thorough and efficient inspection, the site was divided into five areas referred to as
transects: (1) the disposal cell; (2) the diversion channels and perimeter ditch; (3) the other areas
on site; (4) the site perimeter; and (5) the outlying area.

The area inside each transect was inspected by walking a series of traverses. Within each
transect, the 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 the long-term performance of the
site.

Disposal Cell—The grass-covered disposal cell surface was in excellent condition. The grass is
mowed and mulched annually. There was no evidence of slumping, settling, erosion, or other
modifying process.

In the past, occasional animal burrows have been found on the cell cover, but only topsoil
material has been displaced. Because the buried tailings at this site are overlain by a
36-inch-thick clay layer (radon barrier), an 18-inch-thick rock layer, and a 12-inch-thick topsoil
layer, biointrusion is unlikely and such burrows should not pose a risk to cell integrity or public
health. The location and significance of burrows will continue to be monitored by inspectors
each year. No fresh burrows were found in 2006.

The grass turf on the northeast side slope has been monitored for several years because it had
appeared less healthy than that of the remainder of the site. For the past three years, including
2006, the inspections were conducted earlier in the growing season and the turf appeared healthy
(PL~1). The condition of the turf in this area will continue to be inspected to verify that the
vegetation is providing adequate erosion protection.

Areas on the northeast side slope of the disposal cell have scattered Canada thistle, a noxious

weed. The affected areas were sprayed with herbicide in spring and fall 2006 and populations
were found greatly reduced. The program of spraying and mowing in late spring and early fall
will be continued.

Diversion Channels and Perimeter Ditch—Diversion channels around the disposal cell and the
perimeter ditch along the south side of the site are armored with riprap and were in good
condition. These structures functioned as designed during the hurricane-related storms in 2004
by diverting storm water away from the cell and conveying it off site.

As noted during previous inspections, individual rocks have deteriorated. Although the

occurrences are few and rock deterioration is not considered to be a problem at this time, DOE

will continue to monitor the rock condition in the channels and ditch.

Vegetation in the diversion channels and perimeter ditch was treated with herbicide in 2005.
Vegetation continues to grow in these features but does not impede function (PL-2).
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Other Areas On Site—Thick grass covers the area surrounding the disposal cell. The grass
extends beyond the security fence to the north and east as far as the bank of Chartiers Creek. The
grass inside the site boundary, mowed and mulched at least annually in accordance with the
LTSP, was in excellent condition.

Poison hemlock has been identified and controlled on the site as needed since 2003. This
biennial weed is not a listed noxious species in Pennsylvania; however, it poses a safety hazard
to personnel who must walk through or work within infested areas, as all plant parts are
poisonous. Poison hemlock abundance and extent has been greatly reduced on site. Scattered
poison hemlock was still present at several locations on site. -

In 2006, noxious weed populations, primarily Canada thistle, were generally similar to what was
found in 2005. Herbicide application and mowing will continue in an effort to control noxious
weeds on site. '

Site Perimeter—Trees, woody brush, and vines continue to encroach upon the security fence;
however, the use of a tractor and brushhog is an effective and low-cost means of controlling
vegetation in unwanted areas. Where terrain is too steep for the tractor, the vegetation is cleared
by hand. Vegetation intertwined in the fence or weighing it down is also cleared by hand; it was
last cleared in 2005. This activity also includes application of herbicide along the bottom of the
fence to retard vegetation. Removal of vegetation helps preserve and maintain the fence. It also
leaves the site appearing actively cared for and provides access to perform inspection of the
fence and site perimeter. The base of the fence was treated with herbicide in 2006.

Canada thistle plants interspersed with healthy vegetation along the outside of the security fence
on the north side of the property were treated with a selective herbicide in 2006. No Canada
thistle was found in this area at the time of the inspection. However, occasional poison hemlock
plants were found along the fence. These plants will continue to be monitored to determine if
control measures are required.

Chartiers Creek is an active, meandering waterway that is only partially restrained on the east
end of the disposal site. The creek is slowly cutting into the bank and the equilibrium was upset
by the flooding in 2004. Local and state officials have arranged grant monies to be applied to
stabilizing the stream bank near perimeter sign P8. DOE and NRC representatives evaluated the
proposed plan and agreed that the proposed work would not affect the integrity of the disposal
cell. The Borough of Canonsburg sponsored the work. The work, performed in November 2006,
consisted of cutting back the slope of the bank and armoring the toe with riprap keyed into
bedrock. Above the riprap, the slope was protected by stabilization matting and planting of live
fascines. DOE gave permission to remove portions of the fence fabric for access and to relocate
the fence back away from the regarded slope to leave a bench for access to the stream bank. All
excess soil removed from the stream bank was spread inside the security fence, between the
disposal cell and the low vicinity property material mound, and revegetated.

Beavers have been felling mature hardwood trees along the Chartiers Creek stream bank (PL-3).
Only occasional trees are affected, and the trees are north of the site where the bank slope is
flatter and the cross section of the drainage appears to be greater than further downstream.
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Abundant vegetation remains -on this portion of the bank. Inspectors will continue to monitor this
activity for threats to stream bank stability.

DOE found the railroad had cleared and graded land west of the security fence, pushing debris
(including vegetation and railroad ties) toward the stream bank and onto DOE property. DOE
informed the railroad of the encroachment and provided property maps. At the time of this
inspection railroad crews were removing railroad ties from DOE property. DOE set a lath at the
west property corner using GPS equipment. DOE will set a survey marker on this property
corner.

Outlying Area—The site is surrounded by residential and commercial property. The area
outward for a distance of approximately 0.25 mile was visually inspected for development or
change in land use that might affect the safety or security of the site. No changes in land use
were observed. '

Area C is a triangular, grass—éovered parcel of vacant property across Strabane Avenue east of
the site. Strabane Avenue, Chartiers Creek, and the railroad bound Area C. The Commonwealth
of Pennsylvania sold Area C to a private party—it was not part of the DOE-owned Canonsburg

- Disposal Site, although the Commonwealth acquired the parcel under UMTRCA as part of the

designated processing site. Area C is remediated except for two thorium anomalies that lie at a
depth of about 8 feet. When the Canonsburg site was remediated, ingrowth of thorium was not
considered as a cleanup criterion for meeting the radium-in-soil standard in the future. Ingrowth
calculations indicate the radium-226 activities in soil will exceed the subsurface standard near
the end of the 1,000-year longevity requirement for the disposal cell, which was taken to

" represent the intent of the rule for the soil standards of 40 CFR 192. Also, contaminated ground

water was present beneath Area C, and DOE has an interest in preserving the configuration and
integrity of the stream bank and maintaining access to monitoring locations on the parcel.

The Commonwealth put Area C up for sale to the public in 2001, but DOE informed the
Commonwealth of restrictions on parcel transfers stipulated in UMTRCA and the Cooperative
Agreement between DOE and the Commonwealth. Consequently, the sale was on hold while
DOE conveyed to the Commonwealth specific instructions on implementing necessary land use
controls. The state concurred that the deed for Area C, when transferred to another entity, will
carry restrictions to limit excavation in the area and prevent the area from being used for
residential purposes. The sale was completed in 2006.

DOE has a monitor well in Area C (MW-0424) that is part of the ground water-monitoring
network. DOE ensured ongoing access to this well through the sale agreement. (Monitor well
MW-0414B is on the former Parcel Number 117, owned by DOE.)

The Chartiers Creek bank along Area C was reconstructed in 2001 to stop slumping.
Reconstruction entailed rebuilding the bank 30 feet into the bank with alternating layers of
drainage material, soil, and geotensile fabric, and keying riprap into the toe of the slope and
placed it against filter fabric up to the height of normal high water. The reconstructed bank was
revegetated with grasses, and native brush was allowed to establish.
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In 2004, inspectors found that floodwater caused erosion damage to the stream bank.
Approximately 100 feet of reconstructed stream bank was damaged downstream from the
Strabane Avenue Bridge, and 200 feet was damaged upstream from the railroad bridge.
Floodwater cut laterally into the bank as much as 6 feet in places but the structural system
extends 30 feet into the bank. Floodwater scoured behind the riprap and fabric in places.

DOE notified NRC, performed a follow-up inspectioh of the damage, and developed
recommendations for stream bank repair along the disposal cell and Area C. NRC concurred in
the recommendations, and repair work was performed in April 2005. DOE restored the stream

bank profile by filling scoured areas with riprap. Inspectors broadcast shrub and forb seed to
further stabilize the bank with vegetation.

During the Chartiers Creek stream bank repair project, the surface of Area C was disturbed along
the top of the bank and reseeded with the same grass mix used for the disposal cell. A good grass
cover has become established in most areas. Along the top of the slope, however, scattered
Canada thistle and poison hemlock plants have established. The infestations were treated in
2004, 2005, and 2006, along with the infested areas on the disposal site. In 2006, Canada thistle
and scattered poison hemlock were found along most of the top of the bank in Area C. With
transfer of property ownership, DOE has no further responsibility to maintain this property.

During the 2006 inspection, inspectors picked up trash along Strabane Avenue on and adjacent to
DOE property. The maintenance subcontractor periodically picks up trash on and adjacent to
DOE property to maintain the property’s neat appearance. Spot cleanup of trash will be
performed as needed during future inspections.

3.3.2 Follow-up or Contingency Inspections

DOE will conduct follow-up inspections if (1) a condition is identified during the annual
inspection or other site visit that requires a return to the site to evaluate the condition, or (2) DOE
is notified by a citizen or outside agency that conditions at the site are substantially changed.

No follow-up or contingency inspections were required in 2006.
3.3.3 Routine Maintenance and Repairs

In 2006, DOE replaced the lock on security fence northeast gate, mowed grass on and adjacent to

the disposal cell, removed vegetation along the penmeter fence, and sprayed noxious and
invasive weeds.

3.34 Ground Water and Surface Water Monitoring

DOE monitors ground water (PL-4) and surface water (PL—5) at the Canonsburg site to comply
with requirements in the LTSP and the subsequent GCAP. The LTSP only requires monitoring
as a best management practice; NRC determined cell performance monitoring to ensure
compliance with surface remedial actions conducted under Subpart A of 40 CFR 192 was not
required because the design of the disposal cell was adequate to provide long-term protection of
human health and the environment. The GCAP requires monitoring to ensure compliance with
Subpart B of 40 CFR 192 (i.e.; legacy uranium processing site-related contamination). To
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achieve compliance with Subpart B of 40 CFR 192 at the site, the NRC approved action was no
remediation in conjunction with the application of an alternate concentration limit (ACL) for
uranium. Therefore, the purpose of monitoring at the site is to evaluate contaminant trends in
ground water in the shallow unconfined uppermost aquifer, which consists of unconsolidated
soils, stream deposits, and clean fill, and to ensure compliance with the ACL.

The monitoring network consists of six wells completed in the uppermost aquifer and three
surface water locations in Chartiers Creek (Table 3-2 and Figure 3—-1). The LTSP required best
management practice sampling for two years after the site was licensed. This requirement was
met by sampling in 1996 and 1997. However, because the concentration of uranium in some
wells remained above the maximum concentration limit (MCL) of 0.044 milligrams per liter
(mg/L), DOE continued to monitor these locations annually. Monitoring requirements to verify
compliance with the GCAP includes four wells, three of which are considered point-of-
compliance wells, and one surface location, considered a point of exposure (Tables 3-2 and
3-3). The GCAP requires monitoring for a period no less than 5 years (through 2004) and up to
30 years (through 2029—the estimated time for natural attenuation to occur). The LTSP was
revised in September 2005 to combine these separate monitoring requirements (i.e.; LTSP and
GCAP) into a comprehensive site-wide monitoring program; the revised LTSP was submitted to
the NRC for concurrence.

Table 3—-2. Ground Water and Surface Water Sampling Locations at the
Canonsburg, Pennsylvania, Disposal Site '

Sample Locations Sample Locations Sample Locations
Current LTSP (October 1995) GCAP (DOE 2000) Revised LTSP (September 2005)
Monitor wells: Monitor wells: Monitor wells: _
MW-0410 Upgradient MW-0406 Downgradient ‘ MW-0406 Downgradient (BMP)
MW-0406 Downgradient® MW-0412 Downgradient (POC) MW-0412 Downgradient (POC)
MW-0412 Downgradient MW-0413 Downgradient (POC) MW-0413 Downgradient (POC)
MW-0413 Downgradient MW-0414 Crossgradient (PQC) MW-0414 Crossgradient (POC)
MW-0424 Downgradient MW-0424 Downgradient (BMP)
MW-0414 Crossgradient® _

Surface water locations: Surface water location: Surf location:
SW-0601 Upstream - SW-0602 Adjacent to Area C urtace water location:
SW-0602 Adjacent to Area C : SW-0602 Adjacent to Area C
SW-0603 Downstream (POE)

"MW-0406 was destroyed during a sanitary sewer construction project in 2001 and replaced. The current designation
is MW-0406A.

®MW-0414 has been replaced twice because of damage during construction. The current designation is MW-0414B.
BMP = best management practice

POC = point of compliance

POE = point of exposure
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Table 3—3 Reference Standards for Ground Water and Surface Water Momtor/ng at the
Canonsburg Disposal Site

Analyte __Standard ACL Standard Source
Uranium — ground water 0.044 mg/L 1.0 mg/L 40 CFR 192 -- MCL
Uranium — surface water 0.044 mg/L 0.01 mg/L 40 CFR 192 -- MCL
Molybdenum : 0.1 mg/L c- 40 CFR 192 - MCL

' - 40 CFR 143.3 -- Secondary
Manganese” 0.05 mglL drinking water standard

®A risk-based concentration of 1 7 mg/L has also been establlshed for surface water based on EPA ’
documentation (included in the revised LTSP).

Molybdenum and uranium are currently the target analytes identified in the LTSP (Table 3—4),
with uranium being the analyte of primary concern. Target analytes under the GCAP are
molybdenum, uranium, and manganese. In the revised LTSP, uranium is the only constituent of
concern (COC). MCLs for molybdenum (0.1 mg/L) and uranium (0.044 mg/L) are established in
Table 1 to Subpart A of 40 CFR 192 (Table 3-3). There is no standard for manganese; however,
the performance standard adopted by the GCAP for manganese (0.05 mg/L) is the secondary
drinking water standard established in 40 CFR 143.3 (a risk-based concentration of 1.7 mg/L has
also been established for surface water based on EPA documentation and included in the revised
~ LTSP). An alternate concentration limit of 1.0 mg/L was established for uranium in ground water
in the GCAP for the point-of-compliance wells. An alternate concentration limit of 0.01 mg/L
was established for uranium at the point-of-exposure surface water location.

Table 3-4. Analytes For Ground Water and Surface Water at the
Canonsburg, Pennsylvania, Disposal Site

Field Current LTSP , GCAP Revised LTSP

Measurements Wla::;;gt"::ls'ty Specific Analytes | Specific Analytes All Analytes
Alkalinity Calcium Uranium Uranium Uranium
Dissolved oxygen Chloride Molybdenum Manganese
pH Magnesium ' ’ Molybdenum
Specific conductance | Potassium ’

Temperature Sodium
Turbidity Sulfate

l _
The revised LTSP includes the following modifications to the ground water and surface water

monitoring program: (1) Eliminating the upgradient background well MW—-0410 and two surface
water sampling locations; the upstream location SW—0601 and the downstream location
SW-0603 from the monitoring network (Table 3—-2). (2) Eliminating water quality indicators and
analyzing only uranium as the sole COC, along with the routine field measurements performed at
the time of sampling (Table 3—4). (3) Conduct monitoring annually for the next 5 years (through
2010) and then reevaluate the monitoring program.

The objectives of the revised monitoring program are to (1) evaluate downgradient contaminant
trends in ground water in the shallow unconsolidated materials and in surface water,

(2) demonstrate that concentrations of uranium at the point-of-compliance (POC) locations are
decreasing as predicted and that the system remains in compliance with the GCAP, and (3)
ensure that remedial actions at the disposal site and Area C continue to protect human health,
safety, and the environment.
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In 2006, NRC reviewed the revised LTSP and responded to recommended modifications to the
monitoring program in the Technical Evaluation Report, Canonsburg Uranium Mill Tailings
Disposal Site (October 2006). Monitoring program modifications were approved with one
additional requirement; continued annual monitoring of manganese in ground water at well
MW-0412 and in surface water at location SW~0602 through the next 5-year evaluation period
(through 2010). Additionally, an inconsistency found between the LTSP and the real estate .
documentation (LTSP, Appendix B) regarding responsibility for maintaining Area C stream bank
required clarification, and the current property deed required amendment to grant access for
stream bank repairs, if needed.

Monitoring Results—Analytical results for ground water and surface water monitoring are
presented below. Analytical results from the October 2005 monitoring were not available for the
2005 compliance report and are included in this report. The 2006 results are considered
preliminary; data validation had not been completed at the time of this report but no quality
issues were reported by the analytical laboratory, or are apparent, so those data are presented in
this report. Should any problems with the 2006 ground water and surface water monitoring data
be identified during the validation process, they will be addressed in the 2007 compliance report.
Time-concentration plots, from 1995 through 2006, for the three target analytes—uranium,
molybdenum, and manganese in ground water are shown on Figures 3—2 through 3—4 and in
surface water on Figures 3—5 through 3—7.

Uranium is the analyte of primary concern at this site because of the frequency with which it has
exceeded its MCL of 0.044 mg/L in two of the downgradient ground water monitoring wells
(MW-0412 and MW-0413). In 2005 and 2006, uranium concentrations in these two wells
continuéd above the MCL, but considerably below the ACL (Figure 3-2). Following a
downward trend from 1996 through 1999, concentrations of uranium at well MW—0412 had
increased from 2001 through 2005. In 2005, the highest uranium concentration since the LTSP-
required monitoring began in 1995 was reported at 0.259 mg/L from this well; however, still
significantly below the ACL of 1.0 mg/L. In 2006, the concentration of uranium from this well
decreased to 0.12 mg/L. No definitive trend has established in well MW-0412. From 1995
through 2001, uranium concentrations in well MW—0413 displayed a downward trend. Since
2002, uranium concentrations in well MW~0413 have fluctuated but remain below the initial
1995 concentration and have not exceeded the ACL. Uranium concentrations were substantially
below the MCL at the rest of the ground water monitoring locations in 2005 and 2006. Uranium
concentrations at all surface water sampling locations in Chartiers Creek, although reporting a
sight increase in 2006, continue near the laboratory detection limit and have dlsplayed a
decreasing trend since 2001 (Flgure 3-5).
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Figure 3-2. Time-Concentration Plots of Uranium in Ground Water at the
Canonsburg, Pennsylvania, Disposal Site

DOE continues to consider the risk associated with uranium in ground water within the
unconsolidated materials and shallow bedrock (defined as the uppermost aquifer for regulatory
purposes) beneath the site to be negligible because neither unit is considered a viable aquifer
from a water resource perspective, although the zone is capable of discharging to surface water
(Appendix A to 10 CFR Part 40). Because the materials are not ideal for aquifer formation and
the source of recharge to the shallow units is minimal, sustained yield to a well from these units
would be limited. The shallow ground water is not used as a drinking water source in the area,
although some domestic water is derived from a few private wells deeper than 100 feet.
Institutional controls, in the form of government ownership of the site, prevent access to the
ground water directly beneath the site. NRC concurred in deleting ground water use restrictions
for Area C in 2003. Most of the residents in the area are connected to a municipal water system,
which is supplied by surface water reservoirs upgradient from the site. Chartiers Creek, the
discharge point for the shallow ground water beneath the site, is not a source of potable water.
Additionally, uranium concentrations reported from samples collected from the creek are near
the detection limit and have declined in recent years. Therefore, human health and the
environment are adequately protected.
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Figure 3-3. Time-Concentration Plots of Molybdenum in Ground Water at the
Canonsburg, Pennsylvania, Disposal Site
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Figure 3—-4. Time-Concentration Plots of Manganese in Ground Water at the
Canonsburg, Pennsylvania, Disposal Site
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Figure 3-5. Time-Concentration Plots of Uranium in Surface Water at the
Canonsburg, Pennsylvania, Disposal Site
0.14 | I s | s .
—&—-10c 0601 | L
012 + r Lo
ay —— Loc 0602 ‘ l
2 0 e t L |
E i
£ 0.08 - - s 0,6,03 l
= |
$ 0.06 ™ * l
£ | ,
S 0.04 | Al ) - t e R\ - u
' L « |
0.02 + — l e J : ; f f }~ G } g
%W N ol o W G =
n D o = (32, w0
2 Jdod 3 0 £cF B 30 5 o8
- - -— — - N o N ~N ~N N N N
Date

Figure 3-6. Time-Concentration Plots of Molybdenum in Surface Water at the

Canonsburg, Pennsylvania, Disposal Site
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Figure 3—7. Time-Concentration Plots of Manganese in Surface Water at the
Canonsburg, Pennsylvania, Disposal Site

In 2005 and 2006, molybdenum concentrations in ground water continued well below the MCL
at all locations, with values remaining near the laboratory detection limit. Historically, the
highest concentrations of molybdenum were reported from well MW—0414 during the initial
years of monitoring. Concentrations in this well have decreased significantly in recent years and
display an overall decreasing trend (Figure 3—3). In general, molybdenum concentrations at all
other wells have remained relatively constant. The maximum concentration of molybdenum
reported in 2006 was 0.0039 mg/L at well MW—0413.

The concentrations of molybdenum in the Chartiers Creek samples, as in the past, were higher
than in ground water samples, though still well below the MCL of 0.1 mg/L. Concentrations at
all locations exceeded the MCL in 1998 and again, although only slightly, at location SW-0602
in 2000 (Figure 3—6). Surface water concentrations both upstream and downstream of the site
exceed concentrations in ground water. This indicates an ambient or upstream source of
molybdenum rather than from site related activities. The surface water quality is
indistinguishable between upstream and downstream locations. Molybdenum concentrations in
both upstream and downstream locations display an overall decreasing trend, despite a relatively
sharp increase at all locations in 2005.

Manganese concentrations in ground water continue to exceed the secondary drinking water
standard of 0.05 mg/L at all point of compliance wells. In 2004, well MW—0413 had an apparent
anomalous manganese concentration of 0.044 mg/L, just below the standard. Otherwise, results
from 2005 and 2006 are generally consistent with results from previous years; no increasing or
decreasing trends are observed with the exception of well MW—0414 where an overall increasing
trend can be observed, which appears to have leveled off in recent years (Figure 3-4).
Concentrations of manganese reported from well MW—0412 (26 mg/L in 2006) remain
significantly above all other wells. The manganese concentration in the upgradient background
well MW—-0410 was below all other wells in 2005 and 2006; however, this well had exceeded
the concentrations MW—0413 and MW—-0414 from 1995 through 1999.
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Manganese concentrations in surface water in Chartiers Creek (the point of exposure) display an
overall decreasing trend at all three locations, although location SW—0602 appeared to have an
anomalously low concentration in 2001 (Figure 3—7). With the exception of location SW—0602
in 2001 and 2002, all manganese concentrations in surface water remain above the secondary
drinking water standard but well below the EPA risk based guideline of 1.7 mg/L.

3.3.5 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 2006.

3.3.6 Photographs

Table 3-2. Photographs Taken at the Canonsburg, Pennsylvahia, Disposal Site

Lo::l‘t‘i)c:ng:z?nhber Azimuth Description

PL-1 290 Turf condition on northeast site slope.

PL-2 45 Vegetation in diversion channel. -

PL-3 150 Beaver damage along Chartiers Creek.

PL-4 160 Ground water sampling.

PL-5 120 Surface water sampling.
2006 UMTRCA Title 1 Annual Report U.S. Department of Energy .
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4.0 Durango, Colorado, Disposal Site

4.1 Compliance Slimmary

The Durango, Colorado, Disposal Site, inspected on June 7, 2006, was in good condition. The
retention pond northeast of the disposal cell was designed to retain transient drainage water from
the cell that has been collected and treated with zero-valent iron. Because the pore water level in
the disposal cell has dropped and remained below the required elevation, water has not been
treated since 2004. In June 2006, the criteria for permanent closure of the collection and
treatment system, as presented in.the LTSP, were met. Decommissioning of the collection drain,
the permeable reactive barrier, and the retention pond are currently being prepared and
anticipated to be complete in 2008. Monitoring results show that ground water compliance goals
continue to be met at the site. Vegetation on top of the disposal cell remains healthy. Scattered
bushes and trees on the side slopes of the disposal cell continue to encroach and woody plants
greater than 3.5 feet in height are removed annually. Infestations of noxious weeds continue to
be monitored and controlled with herbicide. Vandalism, primarily theft and damage to signs,
continues at the site. The entrance sign was no longer legible and was replaced. No other
maintenance or requirement for a follow-up inspection was identified.

4.2 Compliance Requirements

Requirements for the long-term surveillance and maintenance of the Durango, Colorado,
Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I disposal site are specitied
in the Long-Term Surveillance Plan [LTSP] for the Bodo Canyon Disposal Site,

Durango, Colorado (DOE/AL/62350-77, Rev. 2, U.S. Department of Energy [DOE],
Albuquerque Operations Office, September 1996) and in procedures established by DOE to

- comply with requirements of Title 10 Code of Federal Regulations Part 40.27 (10 CFR 40.27).

These requirements are listed in Table 4—1.

Table 4-1. License Requirements for the Durango, Colorado, Disposal Site

Requirement Long-Term Surveillance Plan This Report
Annual Inspection and Report Section 6.0 _ Section 4.3.1
Follow-up or Contingency Inspections Section 7.0 Section 4.3.2
Routine Maintenance and Repairs Section 8.0 Section 4.3.3
Ground Water Monitoring Section 5.0 Section 4.3.4
Corrective Action Section 5.0 Section 4.3.5

Institutional Controls—The 121-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 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 disposal site, as defined by DOE Policy 454.1, consist of federal ownership of the property,
warning/no trespassing signs (referred to as perimeter signs) placed along the property boundary
and a locked gate at the entrance to the site. The site is not fenced except along the county road.
Verification of these institutional controls is part of the annual inspection.
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4.3 Compliance Review

4.3.1 Annual Inspection and Report

The site, located southwest of Durango, Colorado, was inspected on June 7, 2006. Results of the
inspection are described below. Features and photograph locations (PLs) discussed in this report
are shown on Figure 4-1. Numbers in the left margin of this report refer to items summarized in
the Executive Summary table.

4.3.1.1 Specific Site Surveillance Features

Access Road, Entrance Gates, Entrance Sign, and Perimeter Signs—Access to the site is by
La Plata County Road 212, which is a dedicated public right-of-way that crosses the southwest
corner of DOE property. The entrance gate and guardrails along the county road, installed in
2000, and the original entrance gate closer to the cell were in good condition.

At the time of the annual inspection, the entrance sign was found with additional bullet holes and
illegible; it was replaced in the fall 2006. Perimeter sign P2 near the site entrance again was
found missing; it was last replaced in the summer of 2005. This sign will not be replaced, as the
site remains well delineated by the 80 other perimeter signs. All other perimeter signs were
present and legible, although many of the perimeter signs, particularly those within view of the
county road, have bullet holes.

Trespass and vandalism have been difficult to control at the site. Although DOE has
implemented various engineered, institutional, and administrative controls at this site, including
increased patrols by County Sheriff officers, vandalism continues to be an ongoing concern and
maintenance issue. Impacts resulting from the construction of the nearby Animas-La Plata
Project and increased recreational use in the area will be monitored.

Site Markers, Survey and Boundary Monuments—Site markers and survey monuments were
in good to excellent condition. The site marker near the entrance gate (SMK~1) was slightly
damaged by bullets years ago; however, it is legible and in generally good condition. Boundary
monument BM-3 and two of its reference monuments are situated in a small gully and
threatened by erosion; however, the monuments are currently stable. One of the reference
monuments for boundary monument BM—4 is bent to the ground and the cap removed, but BM—
4 is intact. No repair to any of these features is currently warranted. Boundary monument BM—-6,

- located at the southwest corner of the site, was missing and presumably was destroyed during

pipeline construction associated with the reservoir project. The monument will not be replaced
because two witness monuments at that property corner are intact. The remaining boundary
monuments were intact and generally in good condition.

Monitor Wells and Other Wells—Monitor wells were locked and in good condition. The cap
on a drainage system vent well, PVC #1, is cracked but remains functional. :
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4.3.1.2 Transects

To ensure a thorough and efficient inspection, the site was divided into six areas referred to as
transects: (1) the top of the disposal cell; (2) the side slopes of the disposal cell; (3) the drainage
ditches; (4) the treatment cells and holding pond; (5) the site boundary; and (6) the outlying area.

The area inside each transect was inspected by walking a series of traverses. Within each
transect, the inspectors examined specific site surveillance features, drainage structures,

vegetation, and other features. Inspectors also looked for evidence of settlement, erosion, or
other modifying processes. '

Top of Disposal Cell—The top of the disposal cell was in excellent condition (PL-1). No
evidence of settling, slumping, or erosion was observed.

Vegetation on top of the cell remains healthy, although a dry spring season had left many of the
plants somewhat drought-stressed at the time of the inspection. The vegetation consists of seeded

- grasses and several volunteer species including deep-rooted woody shrubs. No woody species of

trees and shrubs greater than 3 feet tall were found on the cell top during the 2006 inspection; the
LTSP requires removal of these plants from the disposal cell (top and side slopes) when they
exceed 3.5 feet in height. Noxious weeds were found on the cell top, although reduced
population densities were noted as a result of past herbicide applications. Herbicide was again
applied during the spring and fall of 2006.

Small rodents have dug burrows in the top of the disposal cell near site marker SMK-2. Burrow

holes potentially could compromise the integrity of the cell cover, and therefore, will continue to
be monitored; but do not appear to be a problem at this time.

Side Slopes of Disposal Cell—The riprap-covered side slopes of the disposal cell were in good
condition. Disturbances resulting from natural processes, such as subsidence, rock deterioration,
or slope failure, were not observed. In 2005, minor ruts were observed in the south side slope
riprap cover; most likely caused by the herbicide applicator vehicle. These ruts were not noted
during the 2006 inspection, and have likely stabilized.

Vegetation continues to encroach on the side slopes of the cell, particularly on the east and
southeast sides. The species included deep-rooted shrubs and trees and several noxious weeds
that require control by the state or La Plata County. The woody trees and shrubs greater than 3
feet tall were cut and herbicide was applied to their stalks. Herbicide was applied to the noxious
weeds during the spring and fall of 2006. '

Drainage Diversion Channels—Rock-armored drainage diversion channels were constructed
beneath the toe of the side slope along the northwest, south, and east sides of the disposal cell.
These diversion channels direct runoff into natural drainages that carry storm water away from
the disposal site. Side-slope erosion has resulted in sedimentation within the channels at several
locations where the slopes above the channels are steep (PL—2). There was no evidence of recent
slope erosion or accumulations of sloughed material into the diversion channels in 2006.

Moist sediménts support wetlands vegetation and willows at places in Diversion Channel No. 1
along on the east side of the cell. The sediment deposits and plant growth will not compromise
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the performance of the drainage channels in the event of a large storm. Should water be
impounded in the channels, it would drain away from the disposal cell along bedding planes and
permeable zones in the bedrock. However, if there is evidence of impounded water, maintenance
will be conducted to remove the obstruction and restore flow out of the diversion channels.

The riprap-covered outflow of Diversion Channel No. 1, referred to as the Northeast Outflow,
was designed to erode back to a rock-filled trench and self-armor in the process. Significant
movement of the knickpoint has not occurred since it was surveyed in 1999 (PL-3).

Infestations of noxious weeds in the diversion channels and surrounding areas continue to be
monitored and controlled. The weeds were treated with herbicide in the spring and fall of 2006.

Treatment Cells and Retention Pond—Contaminated seeps, resulting from transient drainage
from the cell, developed along the downgradient slope of the disposal cell shortly after
construction. Beginning in 1989, the seep water was intercepted by a collection drain at the toe
of the cell and piped by gravity flow to a retention pond, where it was regularly treated with the
application of lime and then discharged to a nearby wash. In 1995, a permeable reactive barrier
was constructed adjacent to the retention pond to treat the contaminated water; it has been
operational since 1996. The treatment cells of the barrier contain zero-valent iron to remove
metals from the contaminated water after it exits the collection drain and before it enters the
pond. :

At the time of the inspection, the retention pond, permeable reactive barrier, and surrounding
security fence were in good condition. The retention pond discharge pipe is broken at several
locations but does not require repair because no discharges are occumng or are expected to occur
from the retention pond. -

Criteria for permanent closure of the collection and treatment system as presented in Attachment
3°of the LTSP, required that once a cell pore water phreatic surface equilibrium elevation of no
greater than 7,055 feet above mean sea level (MSL) was achieved, the collection drain was to be
closed and following a 6-month waiting period the phreatic surface be checked again (using
dataloggers with measurements collected at 6 hour intervals). As long as extrapolation of data
continued to show the water level stayed below the critical level (7,055 feet above MSL), the
collection drain should be left closed and checked at 6-month intervals for a minimum 2-year
period. If the pore water elevation increased above 7,055 feet during any 6-month period, the
drain would be reopened and the drainage/treatment cycle continued until the closure criteria was
met (maximum steady-state conditions of no greater than 7,055 feet above MSL for a minimum
2-year period). If the steady state pore water elevation remained below 7,055 feet for the 2-year
period, DOE would then prepare plans for decommissioning the collection drain, the permeable
reactive barrier, and the retention pond.

The last time the system was reopened in April 2004, the phreatic surface elevation of the pore
water within the cell had remained steady at 7,049 feet during the previous 6 months. The
collection drain was closed in June 2004 to start a 2-year observation period. All subsequent 6-
month waiting periods reported the phreatic surface equilibrium elevation to be within the
criteria (e.g.; no greater than 7,055 feet above MSL). Pore water phreatic surface elevation was
last reported at 7,049 feet in August 2006. The required 2-year observation period was completed
in June 2006 and the LTSP criteria for closure was met. DOE has completed a draft plan for
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decommissioning the collection drain, the permeable reactive barrier, and the retention pond.
Completion of the treatment system decommissioning is dependent on regulatory and
stakeholder approval, and is anticipated for the 2008/2009 timeframe.

Site Boundary—The site is not fenced. Missing and damaged perimeter signs indicate continued
trespassing and vandalism. However, the guardrail and entrance gate off of the county road,
installed in 2000, have effectively prevented vehicular trespass and the associated damage that
had occurred prior to their installation.

The majority of rill and gully erosion on the south and north-facing slopes in the southwest
portion of the site were stable. Establishment of vegetation in these areas, previous placement of
rock, and exposure of resistant bedrock in the gullies are effectively preventing further erosion.
However, fresh headcuts were noted in two gullies in the southwest portion of the site (PL—4).
This erosion will not impact the disposal cell or its drainage channels and will continue to be
monitored. No other areas of recent erosion were observed on or around the site.

Infestations of noxious weeds are present in the areas between the cell and the property

boundary. These areas were sprayed with applications of herbicide during the spring and fall of
2006.

Outlying Area—The area beyond the site boundary for a distance of 0.25 mile was visually
inspected for signs of erosion, development, or other disturbance during the inspection.
Previously, land uses were wildlife habitat and recreation. However, the U.S. Bureau of
Reclamation currently is constructing the Animas-La Plata Project. As a result of this project,
boundary monument BM—6 was destroyed. A water intake and pumping plant structure is under
construction at the Animas River on the site of the former raffinate ponds. The pipeline between
the pumping plant and the Ridges Basin Reservoir—currently under construction—is adjacent to
County Road 211 and passes just south of the disposal site. Pipelines that were within the
footprint of the reservoir were rerouted parallel to County Road 212 on the west side of the
disposal site. The U.S. Bureau of Reclamation erected a sign adjacent to the disposal site
entrance that contains a map of the project and a Notice of Closure for the Ridges Basin area.
The DOE disposal site is immediately adjacent to the northern Ridges Basin area boundary.
Recreational use of the outlying area is expected to increase substantially upon completion of the
reservoir project. '

4.3.2 Follow-up or Contingency Inspections

DOE will conduct follow-up inspections if (1) a condition is identified during the annual
inspection or other site visit that requires a return to the site to evaluate the condition, or (2) DOE
is notified by a citizen or outside agency that conditions at the site are substantially changed.

No follow-up or contingency inspections were required in 2006.
4.3.3 Routine Maintenance and REpairs
In 2006, the entrance sign was replaced, woody species on the cell side slopes were cut and

treated with herbicide, and noxious weeds were treated with herbicide during spring and fall
applications. :
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4.3.4 Ground Water Monitoring

[n accordance with the LTSP, ground water is monitored at the Durango site to verity the initial
performance of the disposal cell. The monitoring network consists of seven wells (Table 4-2).
Four wells are completed in the uppermost aquifer (bedrock of the Cliff House Sandstone and
the Menefee Formation), including one upgradient background well (MW—-0605) and three
downgradient point of compliance wells (MW-0607, MW-0612, and MW-0621). Three wells
are completed in the alluvium: one upgradient (MW-0623) and one downgradient (MW-0608)
from the disposal cell. The third alluvial well, monitor well MW-0618 (screened to the bottom
of the alluvial aquifer), was installed adjacent to well MW-0608 (screened to 10 feet above the
base of the alluvial aquifer) and added to the monitoring network in 2002, as a best management
practice, because it intercepts the full saturated zone of the alluvial aquifer.

Table 4-2. Ground Water Monitoring Network at the Durango, Colorado, Disposal Site

Monitor Well Well Compliance Type Hydrologic Relationship
MW-0605 Background Upgradient (uppermost aquifer) .
MW-0607 Point of Compliance Downgradient (uppermost aquifer)
MW-0612 , Point of Compliance Downgradient (uppermost aquifer)
MW-0621 Point of Compliance - Downgradient (uppermost aquifer)
MW-0623 _ Background Upgradient (alluvial aquifer)
MW-0608 Downgradient (alluvial aquifer)
MW-0618 . Downgradient (alluvial aquifer)

Ground water samples are’collected annually and analyzed for three indicator parameters:
molybdenum, selenium, and uranium. The standards for the three indicator parameters are the
respective maximum concentration limits (MCL) established by the U.S. Environmental
Protection Agency in Table 1 to Subpart A of 40 CFR 192 (Table 4-3).

Table 4-3. Maximum Concentration Limits for Ground Water at the Durango, Colorado, Disposal Site

, MCL
Constituent (mglL)
Molybdenum 0.1
Selenium 0.01
Uranium 0.044

Key: MCL = maximum concentration limit
Note: EPA MCLs as listed in 40 CFR 192 Table 1, Subpart A.

With the exception of the uranium concentration in MW—-0618, the results of monitoring in 2006
were consistent with previous years. Concentrations of all three indicator analytes were below
their respective MCLs, and many results were less than detection limits. Concentrations of
uranium were all less than 0.041 mg/ L, selenium less than 0.007 mg/L, and molybdenum less
than 0.001 mg/L. Time-concentration plots for uranium, selenium, and molybdenum are included

as Figures 4-2, 4-3, and 4-4, respec\tlvely.

As shown on Figure 4-2, the highest uranium concentrations occur in monitor well MW-0618;
which continue to oscillate, but remain below the MCL. DOE had considered the concentration
in 2004 to be anomalous and suspected the cause of the anomaly to be correlated with the closure
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of the collection drain system. However, the uranium concentration of 0.041 mg/L reported in
2006 increased as compared with the previous year and is consistent with the 2004 result.

Because only four data points are available for this well, trend analysis is inconclusive for this
constituent and additional monitoring is needed.

The 2006 monitoring results show that ground water compliance goals continue to be met at the

site.
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Figure 4-2. Time-Concentration Plots of Uranium in Ground Water at the
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Figure 4-3. Time-Concentration Plots of Selenium in Ground Water at the
Durango, Colorado, Disposal Site
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4.3.5 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 2006.
4.3.6 Photographs

Table 4-4. Photographs Taken at the Durango, Colorado, Disposal Site

Lo::t‘i,;ggbzzrr:‘ béf Azimuth - Description
PtL—1 95 Disposal cell top. o
PL-2 150 Sediment deposition in Diversion Channet No. 1.
PL-3 330 Northeast Outfiow; no new erosion.
PL—4 20 Fresh headcuts in gullies in the southwest portion of the site.
U.S. Department of Energy 2006 UMTRCA Title | Annual Report

December 2006 Durango, Colorado

Page 4--11



L it .

sition in Diversion

o i 1
Channel No. 1.

2006 UMTRCA Title I Annual Report
Durango, Colorado
Page 4-12

U.S. Department ot Energy
December 2006

>
Y

/
<

oy b e-=m =

.

- =



5
(

L

-
~

¥

8L @ N = IS

DUR 6/2006. PL—4. Fresh headcuts in gullies in the southwest portion of the site.
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5.0 Falls City, Texas, Disposal Site

5.1 Compliance Summary

The Falls City Disposal Site, inspected on January 24, 2006, was in excellent condition. An
aggregate ramp was installed across the west comer of the cell side slope to facilitate access to
the cell top during haying operations. Ground water monitoring results indicate essentially
steady-state conditions for the last year. In 2006, the ground water monitoring program was
evaluated as required every 5 years by the Long-Term Surveillance Plan (LTSP);
recommendations were incorporated into a revised draft LTSP that is planned for U.S. Nuclear
Regulatory Commission (NRC) submittal in early 2007. The damaged northwest perimeter fence
was replaced. Two missing perimeter signs were replaced. The support post for a perimeter sign
was damaged and will be reinstalled. Ongoing maintenance items include grass management and
control of small trees and shrubs growing in the riprap on the side slopes. No other maintenance
needs or cause for a follow-up or contingency inspection were identified.

5.2 Compliance Requirements

Requirements for the long-term surveillance and maintenance of the Falls City, Texas, Uranium
Mill Tailings Radiation Control Act (UMTRCA) Title I disposal site are specified in the Long- -
Term Surveillance Plan [LTSP] for the Falls City, Texas, Disposal Site (DOE/AL/62350-187,
Rev. 3, U.S. Department of Energy [DOE], Albuquerque Operations Office, July 1997) and in
procedures established by DOE to comply with requirements of Title 10 Code of Federal
Regulations Part 40.27 (10 CFR 40.27). These requirements are listed in Table 5-1. Ground
watér monitoring is conducted in accordance with both the LTSP and the Ground Water
Compliance Action Plan (GCAP) (DOE, Grand Junction, Colorado, March 1998).

Table 5-1. License Requirements for the Falls City, Texas, Disposal Site

Requirement Long-Term Surveillance Plan This Report
Annual inspection and Report Sections 6.0 and 10.0 Section 5.3.1
Follow-up or Contingency Inspections Section 7.0 _ Section 5.3.2
Routine Maintenance and Repairs Section 8.0 Section 5.3.3
Ground Water Monitoring Section 5.0 (and the GCAP) Section 5.3.4
Corrective Action Sections 5.0 and 9.0 Section 5.3.5

Institutional Controls—The 23 1-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 1998. 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 disposal site, as defined by DOE Policy 454.1, consist of federal ownership of the property, a -
site perimeter fence, warning/no trespassing signs placed along the property boundary, and a

locked gate at the site entrance. Verification of these institutional controls is part of the annual
inspection.
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5.3 Compliance Review
5.3.1 Annual Inspection and Report

The site, located east of Falls City, Texas, was inspected on January 24, 2006. Results of the
inspection are described below. Features and photograph locations (PLs) mentioned in this report
are shown on Figure 5-1. Numbers in the left margin of this report refer to items summarized in
the Executive Summary table.

5.3.1.1 Specific Site Surveillance Features

Access Road, Entrance Gate, Fence, and Signs—Access to the site is through a vehicle gate
directly off of a public right-of-way (Farm-to-Market Road 1344). The main entrance gate and
another vehicle gate on the same side of the property were locked and functional.

A barbed-wire fence surrounds the site and is set on the property boundary. The fence on the
northwest boundary and the vehicle gate on the north property corner were replaced (PL-1 and
PL-2). This portion of the fence and the gate predated cell construction. The fence was damaged
during county road maintenance.

The entrance sign, located at the main entrance gate, was in excellent condition. There are

64 perimeter sign locations along the site boundary; two perimeter signs were missing and
replaced in November 2005 during ground water monitoring. The support post for perimeter sign
P20 was knocked askew by equipment during disking operations and was reinstalled (PL-3).

Site Markers and Monuments—The two site markers, three survey monuments, and two
boundary monuments were undisturbed and in excellent condition.

Monitor Wells—Monitor well MW-0709 was locked and in excellent condition. The other
wells in the ground water monitoring network were inspected when they were sampled during
May and October 2006. At that time, all sampled wells were secure and in excellent condition.

5.3.1.2 Transects

To ensure a thorough and efficient inspection, the site was divided into three areas referred to as
transects: (1) the top and side slopes of the disposal cell; (2) the site perimeter; and (3) the
outlying area.

The area inside each transect was inspected by walking a series of traverses. Within each transect
inspectors examined specific site-surveillance features, drainage structures, vegetation, and other
features. Inspectors also looked for evidence of settlement, erosion, or other modifying
processes.

Top and Side Slopes of the Disposal Cell—The top of the disposal cell is covered with well-

~ established grass and was in good condition (PL—4). Typically, the grass is cut and baled by a

local hay farmer; usually two cuttings are performed each year from the disposal site. Grass that
grows after the second cutting is shredded, or mulched, in spring to increase water retention.
Grass cutting appears to be an effective control for keeping trees and woody shrubs from
establishing on the cell top. The farmer spot sprays any deep-rooted woody vegetation that is
found.
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During this inspection, the grass on the top slope was cut short to control the risk of fire.
Vegetation is dense and no sparse or barren areas were noted. The grasses were beginning to
emerge from dormancy. An ongoing drought reduced hay production in 2005 to one cutting
(rainfall in 2005 was about 7.5 inches; normal rainfall is about 35 inches per year). Desiccation
cracks were abundant, and no indication of standing water was noted.

Minor woody vegetation, mostly mesquite, was scattered across the top slope. The woody
vegetation was treated with herbicide.

The side slopes are covered with riprap and were in good condition. As noted during previous
inspections, minor amounts of fractured riprap were observed along the side slopes. The
fractured riprap apparently is an artifact of quarrying and placement of the rock and does not

appear to be degrading. However, DOE continues to visually monitor the riprap for indications
of rock degradation.

Inspectors did not see any indication of slumping, settlement, rock creep, erosion, or other sign
of instability.

To facilitate access to the top of the disposal cell with haying equipment, DOE installed a free-
draining ramp of angular aggregate on the west corner of the cell on top of the existing riprap.

Turf maintenance will be required in perpetuity. The two tracks of reinforced rubber conveyor
belt material previously used for access were removed.

Trees and woody shrubs, including deep-rooted greasewood, tend to establish on the side slopes
and require periodic removal. Although less than in previous years, patches of these plants were
present at the time of the inspection. At the time of the inspection, deep-rooted species were
observed growing again in areas that were previously treated with herbicide. The most prevalent
areas were found in various locations along the southeast and northeast side slopes (PL-5). The
trees and shrubs on the side slopes were cut and herbicide was applied to their stems.

During the inspection a representative with the Texas Radiation Safety Licensing Branch, Texas
Department of State Health Services collected gamma exposure rate measurements as he walked
across the cell top and around the site perimeter (PL—6). He indicated none of the measurements
caused concetns about protectiveness. The elevated gamma exposure rates between perimeter
signs P14 and P15 were in an area where the topsoil was thin or absent, and the uranium-bearing
Deweesville/Conquista strata were exposed. Results are presented in Table Table 5-2.
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Table 5-2. Gamma Exposure Rates at the Falls City, TX, Disposal Site

. Gamma Exposure
Measurement Location Rate (uR/hr)
Disposal Cell Top
East corner ] 25
Midpoint to center 30-35
Center at SMK-2 28-30
Midpoint to west corner 25-30
West corner - ) 30
Site Perimeter
P29 18 .
P28 ) 18
P27 15
P26 16
P25 14
P24 15
P23 15
- P22 15
- P21 18
P20 ' 20
. P19 20
P18 20
P17 . 20
P16 20
SM3 16
P15 25
P14 - " 50
Midway between P14 and P13 ) 50-60
P13 30
P12 ‘. . 20
P11 30
P10 20
P9 20
P8 18 .
P7 20
P6 18
P5 18
. P4 .20
P3 15
P2 13.
P1 20
SM2 18
P64 : 20

P = perimeter sign; uR/hr = microroentgen per hour

Site Perimeter—The area between the fence and the toe of the disposal cell is covered with
well-established grass. The grass is managed by cutting and baling, which also is an effective
control against the growth of trees or other woody plants. The grass is left uncut along the fence,
along rock drains, and around the site markers. The farmer disked a strip about 20 feet wide
along the inside of the perimeter fence as a firebreak, because the grass on the adjacent parcel
had not been cut or grazed. :

No water was observed flowing in either the north or the south rock drains. Grass growing in

both drains has not historically impeded the flow of water draining from the cell. Water was

observed contained within the drains and there was no evidence of large pools of water
_impounded by grass encroachment. The apron outfall, midway along the northeast side slope, is
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not yet affected by grass encroachment. Grass in the rock drains may actually assist in
dissipating the energy of site runoff, and may, therefore, be a desirable feature. Willows found
growing in the south rock drain in 2005 were cut and the stumps treated with herbicide.
Inspectors saw no evidence of additional erosion in the south portion of the site, where rills
developed after cell construction and before the grass became established.

One of the three large culverts that extend beneath Farm-to-Market Road 1344 near perimeter

sign P49 that was partially obstructed with sediment and weed accumulation in 2005, was free of
debris. ’

Outlying Area—The area outward for a distance of 0.25 mile from the site boundary was
visually inspected. No development or disturbance that could affect the site was evident. The
State of Texas sold the remainder of the former processing site east of the disposal site. The
buyer briefly grazed the parcel but removed the livestock when the available water dried up.
Grass on the parcel is between two and three feet high and local residents are concerned about
the wildfire hazard. Future site inspectors will watch for any land use changes on the parcel.
DOE acquired a copy of the deed and confirmed that land use restrictions were placed on the
deed. The restrictions prohibit residential use and withdrawal of the shallow ground water.

5.3.2 Follow-Up or Contingency Inspections

DOE will conduct follow-up inspections if (1) a condition is identified during the annual
inspection or other site visit that requires a return to the site to evaluate the condition, or (2) DOE
is notified by a citizen or outside agency that conditions at the site are substantially changed.

No follow-up or contingency inspections were required in 2006.
5.3.3 Routine Maintenance and Repairs

In 2006, DOE replaced two perimeter signs and reinstalled the post for perimeter sign P20. DOE
installed an aggregate ramp across the west corner of the cell side slope to facilitate access to the
cell top during haying operations. DOE replaced the damaged northwest perimeter fence and
north vehicle gate. DOE also continued grass cutting and bailing on the cell top and between the
cell and the site perimeter, and controlled trees and woody shrubs growing in the riprap on the
side slopes and along the south rock drain.

5.3.4 Ground Water Monitoring

DOE monitors ground water at the Falls City site as a best management practice to

(1) demonstrate the initial performance of the disposal cell, and (2) ensure that potential users of
ground water downgradient from the site are not exposed to processing-related contamination.
Because narrative supplemental standards apply to the uppermost aquifer at this site, no
concentration limits or point of compliance have been established. Ground water in the
uppermost aquifer beneath the site is designated as limited use (Class 11I) because it is not
currently or potentially a source of drinking water due to widespread ambient contamination that
cannot be cleaned up using methods reasonably employed by public water supply systems.
Background water quality varies by orders of magnitude in the area because the uppermost
aquifer is in an area of naturally occurring redistribution of uranium mineralization. Ground
water monitoring samples at the site are collected from the Conquista and Deweesville sandstone
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units and from the underlying Dilworth aquifer, both of which comprise the uppermost aquifer
for regulatory purposes.

The disposal cell performance-monitoring network consists of five monitor wells (MW—0709,
MW-0858, MW—-0880, MW—0906, and MW—0921) that are all completed in the uppermost
aquifer and sampled semiannually as specified in the LTSP. Two additional cell performance
wells (MW—-0908 and MW—0916), also completed in the uppermost aquifer, are designated for
water level measurements only. The ground water compliance-monitoring network consists of
five monitor wells (MW—0862, MW-0886, MW—0891, MW—0924, and MW—0963) that are
completed in the two uppermost aquifers and sampled annually as specified in the GCAP.
Ground water samples from the ten monitor wells are analyzed for 33 constituents, including ten
that have maximum concentration limits (MCL) specified in Table 1 to Subpart A of 40 CFR
192. Ground water level monitoring is performed for all wells in both the disposal cell
performance monitoring network and the ground water compliance-monitoring network. The
monitor well networks are shown on Figure 5-2.

The LTSP identifies pH levels in ground water as a sensitive indicator of changes in geochemical
conditions. Because pH exerts a major control of contaminant transport (e.g., contaminant
mobility generally increases as pH decreases), pH was chosen as an indicator parameter for
determining changes in the baseline geochemical conditions. Changes in the baseline
geochemical conditions may also be indicative of disposal cell performance on the basis of
tailings pore-fluid chemistry. Tailings pore fluids were generally lower in pH than background
ground water. However, because pH levels and other signature contaminants in tailings pore
fluids are essentially indistinguishable from processing-related contamination, it is difficult to
distinguish the possible contribution of contamination from the disposal cell from that which
resulted from legacy processing-site activities. Nevertheless, it was anticipated that changes in
pH could be used to predict changes in uranium concentrations. Statistical analysis has since
indicated only a moderate correlation exists between changes in pH and changes in uranium in
the affected portions of the uppe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>