Department of Energy
Office of Legacy Management

AUG 1 2 2009

Myron Fliegel

U.S. Nuclear Regulatory Commission
Mail Stop T8F5 '
Washington, DC 20555-0001

Subject: Transmittal of Draft Final Long-term Surveillance Plan for the Bear Creek, Wyoming
(UMTRCA Title Il) Disposal Site, Converse County, Wyoming

Dear Mr. Fliegel:

Four copies of the subject Long-Term Surveillance Plan (LTSP) are enclosed for review by the
U.S. Nuclear Regulatory Commission (NRC). This document demonstrates how the

U.S. Department of Energy (DOE) will fulfill the requirements of Title 10, Code of Federal
Regulations, Part 40.28 as long-term custodian of the Bear Creek, Wyoming, site. Placeholders
remain in this LTSP for real property documentation. DOE understands that NRC cannot accept
this document until the final real property documentation is appended.

DOE submitted a draft LTSP for this site on July 25, 2002. NRC responded on August 16, 2002,
that the document had been accepted for review. On October 8, 2002, NRC provided review
comments in a Technical Evaluation Report (TER). The Wyoming Department of
Environmental Quality submitted comments-on the LTSP to DOE and NRC on November 26,
2002. DOE incorporated the state’s comments in the LTSP except for the suggestion to develop
a memorandum of understanding between DOE and the Wyoming State Engineer’s Office.

Although the formal submittal of Wyoming comments was in November 2002, the October 2002

- TER incorporated the state’s recommendations that DOE generate ground water contour maps
and isoconcentration maps for uranium and sulfate. Because the well coverage is along narrow
flow paths, DOE may be able to present a graphical depiction of water levels and chemistry but
has indicated in the LTSP that isoconcentration maps will not be presented. The TER also
contains the recommendation that DOE present time versus concentration maps for all wells.
The LTSP indicates that DOE will present these plots in the annual compliance report.
Additionally, DOE incorporated the Wyoming request to contact the State Engineer’s Office
every 10 years to assess regional ground water demands.

2597 B 3/4 Road, Grand Junction, CO 81503 3600 Collins Ferry Road, Morgantown, WV 26505
1000 Independence Ave., S.W., Washington, DC 20585 11025 Dover St., Suite 1000, Westminster, CO 80021
10995 Hamilton-Cleves Highway, Harrison, OH 45030 955 Mound Road, Miamisburg, OH 45342

232 Energy Way, N. Las Vegas, NV 89030
REPLY TO: Grand Junction Office
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Mr. Fliegel ' -2-

DOE proposes revision of the ground water monitoring program from that presented in the final
alternate concentration limits application and concurrence. The revised program eliminates five
metals that have either been at background levels or significantly less than regtilatory limits (or
appear to be naturally occurring) and includes pH and specific conductance to monitor
movement of the acidic contamination and changes in total dissolved solids.

In the enclosed draft final LTSP, DOE has added additional information about geology,
hydrology, and ground water conditions, as well as details of the engineered structures. This is
intended to aid inspectors and stakeholders in understanding how the site is expected to perform
and to recognize changes that may result in increased risk or significant threats to integrity.

I look forward to discussing with you or your staff the anticipated review time for this LTSP.
Please call me at (720) 377-9682 or email me at scott.surovchak@]lm.doe.com with questions.

Sincerely,

Scott R. Surovchak
Site Manager

Enclosure
Cce
T. McLaughlin, NRC

R. Bush, DOE-LM (e)
File: BRC 505.15 (Roberts)

surovchak\bear creek\7-30-09 LTSP submittal 6-19-09.doc
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1.0 Introduction

1.1 Purpose

This Long-Term Surveillance Plan (LTSP) explains how the U.S. Department of Energy (DOE)
will fulfill general license requirements of Title 10 Code of Federal Regulations Part 40.28

(10 CFR 40.28) as the long-term custodian of the former Union Pacific Resources, Incorporated
(UPR) Bear Creek uranium mill tailings disposal site in Converse County, Wyoming. The DOE
Office of Legacy Management (LM) is responsible for preparing, revising, and 1mp1ement1ng '
this LTSP, which specifies procedures for inspections, monitoring, maintenance;’ reportmg
requirements, and the maintenance of records pertammg to the site. ' Tﬁi

1.2 Legal and Regulatory Requirements , Fa

The Uranium Mill Tailings Radiation Control Act (UMTRCA) of 1978 (T1t1e 42 Umtdid States
Code Section 7901 [42 USC 7901]) as amended, provides for the remedlatlon (or reclamatlon) ‘

~ and regulation of uranium mill tailings regulated under Title I and Tltle II oﬁUMTRCA Title I

addresses former uranium mill sites that were unlicensed as of J anuary 1, 1978, and essentially

" abandoned. Title IT addresses uranium mill sites under, spec1ﬁc 11cense as'of January 1, 1978. In

both cases, the licensing agency is the U.S. Nuclear, Regulatory Commlssmn (NRC), or in the
case of certain Title II disposal sites, an agreement state. The former UPR Bear Creek site is
regulated under Title Il of UMTRCA. The State of Wyommg 1S not an agreement state.

Federal regulanons at 10 CFR 40.28 provide for the llcensmg, custody, and long-term care of
uranium and thorium mill tailings sites closed (reclaimed)'under Title 11 of UMTRCA.
i—h—t LJA._L{
A general license is issued by NRC for custody and long-term care, mcludmg monltormg,
tailings dlsposal sites will be managed' in such a Way that they keep the public safe, do not
compromlse public health, and protect the efivironment after reclamation activities are complete.
Rt . A
The general long-term custody license becomes effective when NRC or an agreement state
terminates the current spec1ﬁc llcedse and when NRC accepts a site-specific LTSP (such as this
document). /1 ’H : !
_ql.fi"fif!fxf i ‘
LTSP requirements and general requirements for the long-term custody of the Bear Creek,
Wyommg, dlsposal s1te are addressed in various sections of this LTSP (Table 1-1).
K ' i | ,‘ (
The plans procedures and specifications in this LTSP are based on the guidance document,
Guidance for Implementzng the Long-Term Surveillance Program for UMTRCA Title I and
Title Il Disposal Sites (DOE 2001). The rationale and procedures in the guidance document are

considered part of this LTSP.

U.S. Department of Energy LTSP—Bear Creek, Wyoming, Disposal Site
August 2009 Doc. No. S00712-0.0
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Table 1-1. LTSP and the Long-Term Custodian (DOE) Requirements for
the Bear Creek, Wyoming, Disposal Site

LTSP Requirements ,
Requirement Reference
1. | Description of final site conditions Section 2.0
2. | Legal description of the site : Appendix A
3. | Description of the long-term surveillance program Section 3.0
4. | Criteria for follow-up inspections Section 3.5.1
5. | Criteria for maintenance and emergency measures ’ ' Section 3.6 15
‘ Long-Term Custodian (DOE) Requirements ) Wb
Requirement Referen §
Notification to NRC of changes to the LTSP ' Section 3.1 .. e
2. | NRC permanent right-of-entry Section 3.1 {41, "
3. | Natification to NRC of significant construction, actions, or repairs at the site Sections 3.5 and, 36

1.3 Role of the U.S. Department of Energy |1
At l 1. ‘

Tl

In 1988, DOE designated the Grand Junction, Colorado facrlrty as' the program office for
managing the long-term surveillance and maintenance of DOE drsposal sites that contain
regulated low-level radioactive materials and portlons of sites that do not have a DOE mission
after cleanup, as well as other sites (including Title IT. sites) as assigned, and to establish a
common office for the security, surveillance, monitorih'g;iand maintenance of those sites.

In December 2003, DOE formallyLestabhshed LM. The LM mission includes “implementing
long-term surveillance and mamtenance at sxtes to ensure that human health and the environment
are protected.” LM is responsible for )1mplement1ng this LTSP after it is accepted by NRC and
the site becomes regulated under the general license.

RN
! j ) »», L

According to the objectives, of DOE Order 450.1A, Environmental Protection Program DOE sites
must implement sound stewardshlp practlces protective of the air, water, land, and other natural
and cultural resources potentlally affected by their operations. DOE Order 450.1A requires DOE
sites to have an envrronmental management system (EMS) to implement these practices. The LM
EMS mcorporates federal mandates specified in Executive Order 13423, Strengthening Federal
Environmental, Energy and Transportation Management, and DOE Order 430.2B, Departmental
Energy,, Renewable Energy and Transportation Management.

LTSP—Bear Creek, Wyoming, Disposal Site U.S. Department of Energy
Doc.'No. S00712-0.0 . August 2009
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2.0 Final Site Conditions

Reclamation at the former Bear Creek Uranium Company (BCUC) mill in Converse County,
Wyoming, consisted of demolishing site structures and consolidating contaminated materials in
the mill tailings impoundment according to an accepted reclamation plan (UPR 1991). NRC
concurred that site reclamation was complete in 2001 (NRC 2001). Seepage through the tailings
embankment during operations resulted in contamination that was impracticable to.remediate
through corrective action. Therefore, BCUC proposed alternate concentration limits (ACLs),
which NRC accepted in 1997 (NRC 1997). The grass ~covered disposal cell occupies 101 acres of
the 1,000-acre site. S

2.1 General Description of the Disposal Site and Vicinity . e ‘73444
1 | I

A j T"- -

The Bear Creek disposal site is located in rural Converse County, appr0x1mately*45 mrles

northeast of Casper and about 37 miles north-northwest of Douglas, Wyommg (Flgure 2-1

and Figure 2-2). The nearest sizeable town is Glenrock, about 29 mlles south—southwest of the

site (NRC et al. 1977). 1! |

‘11"

! t” “

- "H

" Central Wyoming’s weather and climate : are dommated by low and hi gh pressure centers, with

attendant frontal systems, that migrate through the area throughout‘ the year. Temperatures vary
from summer highs near 100 °F to winter lows, near‘ ,—49 °F . The seasons are distinct, with mild
summers and harsh winters. Spring and fall are transmon seasons, with warm days and cold
nights (NRC et al. 1977) ik -l '

Pt

\;.
1
t

~The climate is semiarid, with a mean annual ‘precipitation of 12 inches. More than 50 percent of

the annual precipitation occurs durlng May, June, and July, in the form of wet snow and rain.
Heavy snowfalls can occur during’ both spnng and fall. Late-spring and summer thunderstorms
are scattered and the amounts of rain’ from such storms 18 extremely varrable in terms of both
of the Bear Creek srte on Wydnarng State nghway 59), averaged over a 13-year period ending in
1960, was 72.2 inches. l‘)revalhng w1nds are from the west and southwest (NRC et al. 1977).
! !
St \ [

The drsposal 51te lies wrthm an ephemeral drainage known as Lang Draw. The Bear Creek site is

.....

¢ ‘-‘

' Land i in the 1mmed1ate v101n1ty is primarily used for ranching, livestock grazing, wildlife habitat,

and mmeral exploratlon The reclaimed open pits of the Bear Creek Uranium Mine, which
supplied’ the m111 are in the immediate vicinity of the site. The UMTRCA Title I Spook site is
approx1mate1y 1'mile south of the Bear Creek site.

1

The ore processed in the Bear Creek mill came from several open-pit mining operations in the

- immediate vicinity of the mill site.

2.1.1 Site Ownership

The federal government owns the 1,000-acre Bear Creek disposal site property. Access to the
disposal site is provided by a non-exclusive road easement granted by an adjacent property
owner. A copy of this easement and other real estate documentation is included in Appendix A.

i

U.S. Department of l:nergy . ‘ LTSP—Bear Creek, Wyoming, Disposal Site
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2.1.2 Directions to the Disposal Site

From Casper, Wyoming, travel east on Interstate 25 approximately 15 miles to exit 165 for
Glenrock, Wyoming. Exit Interstate 25 and proceed north to the stoplight at the intersection in
the center of Glenrock. Proceed north and northeast 16.9 miles on State Highway 95 to the
mtersection with State Highway 93. Turn left and proceed about 500 feet on State Highway 93 to
the intersection with County Road 31 (Ross Road). Turn left (going northwest) on to County
Road 31 and proceed north for 15.3 miles to the entrance to the Hornbuckle Ranch, on the right
side of the road. Turn on to the Hornbuckle Ranch road (a gravel road), and proceed 6.6 miles to
its junction with another gravel road. Turn north on this gravel road and travel 3.5:miles, passing
the Spook Title I site on the right at about 2.5 miles, to the Bear Creek site (Frgure 3 2)

2.2 Site Hlstory ,;"" i : A»:g‘a‘

‘.. »
f

operating partner. Company reorganization incorporated Rocky Mountaln Energy into UPR
(UPR 1999). Anadarko Petroleum Corporation acqurred UPR in 2000 || A

t\,
'r {,

Milling commenced in September 1977 under NRC' chense Number SUA 1310 and continued
until January 20, 1986. The milling processes mcorporated -sulfuric lacid leaching, sodium
chlorate oxidant, liquid ion-exchange, extraction, and concentratlon As a result of these -
operations, approximately 4.7 million tons of tailings- were produced and discharged as a slurry
into an above-grade tailings basin (UPR 1997). l i

H E, ‘_( . )
The tailings basin was installed 1nt1977 rn a local drainage known as Lang Draw and consisted
of a zone-fill dam and compacted s011 lined* basin: Although state-of-the-art dam and liner
construction techniques were used, BCUC ant1c1pated that some seepage would occur and
constructed a seepage catchment structure below the tailings dam to intercept the seepage and
pump it back to the tailings basm 1Surface seepage was first observed in 1978. Several wells
were developed to determine groundwater contamination potential, and elevated chloride levels
were observed (beheved to be 1ndrcatlve of seepage). Additional wells were completed as
recovery wells, and seepage recovéry was begun in 1979. In 1985, NRC required the
implementation, of a groundwater detection-monitoring program. Indicator parameters were
arsemc selenrum‘ ‘and pH Y
Aftér’ 1986 an interim cover and three evaporation ponds were constructed on top of the tallrngs
area. The! evaporatlon ponds were part of a groundwater corrective action program (CAP)
(UPR 1999) The mill and solvent extraction buildings were decommlssmned in 1988.

)
1

NRC concurred in the reclamation plan in 1984 and in modifications to the plan to reduce the
volume of encapsulated tailings in 1986. BCUC closed the tailings impoundment in
December 1999. NRC documented concurrence that the reclamation plan was implemented 1n
2001 (NRC 2001). NRC documented acceptance of the application for altemate concentration
limits in 1997 (NRC 1997).

Groundwater compliance history is presented in Section 2.5.2, “Groundwater Conditions.”

\
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2.3 Disposal Site Description
2.3.1 Description of Surface Conditions

The Bear Creek site incorporates a combination of rock armoring, contouring, and revegetation
to achieve the necessary surface water drainage control and erosion protection to satisfy the
longevity design requirements. The revegetated surfaces have been planted with a mix of prairie
grasses that have proven to be successful in reclaiming nearby surface mine areas and will help
prov1de soil stability.

The disposal cell is surrounded by barbed-wire fencing to allow control of grazmgb
covered cell. Other portions of the site are accessible for livestock grazing.

2.3.2 'Permanent Site Surveillance Features

Permanent long-term surveillance features at the Bear Creek site consistio
monuments, a site marker, and warning signs. These features will. be&gnsp
necessary as part of the passive institutional controls for th@site, Fuk
Ten monuments mark the final site boundary, one a é’%%ﬁ of the'six corners of the 1,000-acre
disposal site, one at each of the two section corng lon&%égle east and west property boundaries,
and two monuments at section quarter corners.dlong:thefeast property boundary.

the southeast corner of the site. Penmeter 51gns contammg the same information as on the
entrance signs are mounted onssteel posts: %ef in concrete approximately 5 to 8-feet inside the
fence surrounding the cell. Sig placed at locations that reasonably may be seen when

approaching the site. The, sign: 1splay the DOE 24-hour telephone number (Figure 2—4).
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2.4 Tailings Impoundment Design

The objective of the tailings impoundment system is to isolate the uranium mill tailings from the
surrounding environment. This is accomplished by reducing radon gas emission rates to below
regulatory standards, minimizing infiltration of meteoric water that could potentially leach
contaminants into the subsurface, and physically containing the contaminated materials within a
durable containment structure to prevent dispersion.

The orlglnal tailings impoundment was created by constructing an embankment across Lang
Draw. Tailings slurry was deposited behind the embankment, forming a tailings pond To
improve stability, seepage through the tailings embankment foundation was controlled by
excavating a cutoff trench to the top of the bedrock beneath the center of the embankment and
backfilling with impermeable material. As an additional measure to contain seepage from the
tailings pond, BCUC constructed a dike across Lang Draw approximately 600 feet downstream
of the tailings embankment (NRC et al. 1977). 1T L

:
N N
i Dol

The tailings pile was reclaimed in place by flattening and armormg thie embankment face and
grading and covering the tailings. The reclaimed tailings 1mpoundment occuples approximately
163 acres, of which approximately 101 acres are covered by a' radon barrler A storm water
diversion system hydraulically isolates the tailings, preventmg erosron over the long-term and
helping to achieve the necessary impoundment stab1l1ty, asishown on Frgure 2-5 (UPR 1991). A
cross section of the tailings embankment and 1mpoundment is shown on Figure 2-6.

The drainage area above the tailings embankment and d‘ive’r‘sion channel is 706 acres. The
tailings embankment, cell cover, and storm water diversion system were designed to withstand
the probable maximum flood (PMF) event of 13 84 inches of rainfall in 6 hours (UPR 1991).

T
i

2.4.1 Embankment -

Slopes on the face of the embankment were ﬂattened and protected by riprap. The upper portlon
of the embankment is at a slope of: 4 (horrzontal) to 1 (vertical) (4:1) and armored with a 6-inch-
thick layer of durable rock havmg a median diameter (Dsp) of 3 inches. The lower portion of the
embankment is at a slope of 5:1 and armored with an 8-inch-thick layer of rock having a Dsp of
4 inches. All r1prap 1s underlam by a 6-inch-thick beddmg and filter layer of gravel.

Channels along the toe of the embankment convey runoff water to five 1nterceptor channels that
carry the water down-slope to the north. The toe channels and the upper 100 feet of the
1nterceptor channels are protected by riprap with a Dsg of 9 inches.

:” L .

i
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1. SECTION LINES SHOWN ON FIGURE 2-5.

2. EMBANKMENT INTERIOR STRUCTURE PRESENTED
IN UPR 1997. FROM UPR 1997.
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2.4.2 Cover, Top Slope, and Storm Water Diversion System

An interim clay cover was placed over the tailings durmg construction for protectxon prior to
placement of the final cover materials.

A ridge of compacted soil was constructed around the south edge of the upper portion of the
disposal cell top slope to reduce the catchment area on the cell top to 78 acres and isolate the
upper surface from the rest of the cell. Two shallow grass-covered swales convey storm water
eastward to a chute located on outcropping bedrock east of the cell. The top slopes are flat
enough to withstand erosion, and the vegetation was not calculated in the demgn«t%}prowde
erosion protection. fE+

' l——-—H~ .
BCUC placed a minimum of 3 feet of compacted soil radon barrier over the upper surfaceHtr
(78 acres) and a minimum of 4 feet over the fine-particle (or “slimes”)-area (23 acres) that 11es
outside the compacted soil ridge. The radon barrier covers 101 acres of ta}ﬂm‘gs } ‘lj :

1 11 ]1 Lt

One foot of topsoil was placed over a layer of random fill' that covers the rladon barrier material,
and planted with shallow-rooted grasses (UPR 1999). iy

2.43 Chute | SR
. " . ey
A chute collects storm water from the swales and'conveys it to the- (lhversmn channel. The chute
was excavated into claystone and sandstone. It is annhred with riprap in three zones with Dsgs of
24 inches, 15 inches, and 9 inches, respectively, from thettop of the chute to the discharge. As
riprap size decreases, the side slopes of the chute flatten from 2:1 to 3:1 and then to 5:1. The
entire chute is underlain by a 6-inch- thlck layer of filter gravel and a 6-inch-thick layer of rocks

that have a Dsg of 3 inches. 3;’ 4 'Li.“:}.?'r, :
B W s b
_ , haraen REst
2.4.4 Diversion Channel o,
Tl

A diversion channel conveys storm water around the south side of the disposal cell from the toe
of the chute to a dlscharge pomt west of the embankment. As the diversion channel curves
around the tailings area surface dramage from the approximately 85-acre reclaimed surface
immediately adJacent to‘the former tailings pile also flows into the channel. The grass-covered
diversion, channel is approxrmately 2,000 feet long and constructed with a flat slope and wide
bottom to control erosron

,H]} : :}
245" lllock Welrt

The mouth of the dlversmn channel empties to a rock weir. This structure is engmeered to act as
a check dam 4nd absorb the erosive force of a PMF and discharge it to Lang Draw down-slope of
the embankment. The weir is constructed in outcropping sandstone and claystone. The structure
has sides with a 2:1 slope and broadens toward the discharge. The entire structure is underlain by
6-inch-thick layers of filter rock and rock with a Dsg of 3 inches. Riprap armoring has a Dsg of

15 inches in the approach section at the head of the weir, a Ds; of 24 inches in the central

control section, and a Dsy of 15 inches in the lower transition section. The riprap is as much as

48 inches thick.

<

AN

" Random fill is clean (i.e., uncontaminated) material that has not been processed for particle size.
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2.5 Geology, Hydrology, and Groundwater

2.5.1 Site Geology and Hydrology

The Bear Creek site is in the central Southern Powder River Basin. The basin lies between the
Black Hills on the east and the Bighorn Mountains on the west. South of the site are the
Laramie Mountains, the Hartville uplift, and the Powder River lineament (erght 1975) The
regional dip is to the northwest. A

Fi
The Bear Creek site is situated on the lower part of the Eocene-age Wasatch Formatlon The
Wasatch Formation typically consists of unconsolidated and discontinuous ﬂuv1a1 bralded*stream
deposits of clayey sand interspersed with claystone and siltstone. Three near- surface or 4*
' outcropplng sandstone layers of the Wasatch Formation in-this area include,, m order of
increasing depth, the K Sand, the N Sand, and the Ore Sand. The Wasatch Formatlon is in turn
conformably underlain by the Fort Unlon Formation. N ﬁl R

nto Ny
Th1n limited deposxts of alluv1al material fill low areas on the bedrock surface and surface
drainages. Alluvial deposits are on the order of 20 to 40 feet thick along Lang Draw
1 ! :
The K Sand ranges from 5 to 40 feet thick in the.v1c1n1ty of the talhngs Itisa limited path for -
groundwater flow because it Has been removed by « erosmn along Lang Draw, is of limited areal
2N
extent, and is generally above the level of the talhngs1 ) }l o
e

The N Sand ranges from 5 to 50 feet: th1ck in the vicinity of the tailings impoundment. Although
the N Sand is separated from the tallmgs by siltstones and claystones, a lens of highly weathered
sandstone beneath the northeast portlon of the tailings cut-off trench allowed for leakage from
the impoundment into the N Sand andfalluv1um along the Lang Draw flow path and into the
N Sand along the Northern ﬂm(zv}path v*j_t

rH e ?v’
The Ore Sand is separated t‘"rom the shallower sands by at least 50 feet of claystones and
siltstones (UPR 1997). Most of the uranium produced at the Bear Creek mill was mined from
Ore Sand deposits 100 t|o 200 febt below the surface (NRC:et al. 1977).

AT Ty I

At the Bear Crl({ae{kz 51te grdundwater occurs in the Wasatch Formation under both confined and-
unconﬁned condmons Limited amounts of groundwater can be found in some discontinuous sand
lensés'i m the Wasatch Formation, such as the N Sand, which is located beneath the tailings
1mpoundment A ]deeper more continuous unit within the Wasatch Formation, the Ore Sand, is the
main source of stock water in the area. Groundwater in the Fort Union Formation is confined. In

some cases, the hydrostatic head is sufficient for flow to occur at the land surface (NRC et al. 1977).

Locally, groundwater from embankment seepage saturated the alluvium and N Sand after milling
commenced. The affected portions of the alluvium deposits and the N Sand are in hydraulic
communication and together constitute the uppermost aquifer at the Bear Creek site. Results of
characterization and monitoring indicated there were two flow paths associated with the seepage:
the “Lang Draw” flow path and the “Northern” flow path. The flow paths define the seepage

_ pluine as two narrow lobes, which eventually merge 3,000 feet downgradient of the tailings
impoundment (UPR 1997).

LTSP—Bear Creek, Wyoming, Disposal Site U.S. Department of Energy
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2.5.2 Groundwater Conditions

-Seepage from the tailings impoundment was first observed in 1978. Several wells were

developed to determine groundwater contamination potential. Elevated chloride levels, present in
the tailings pore fluid and a highly mobile seepage indicator, were observed. In October 1979,
several wells were installed for recovering tailings seepage. Seepage was pumped back into the
tailings impoundment (UPR 1997). A seepage control dam was constructed in 1979 about
600 feet downstream of the tailings dam, and a “pump back” recovery system was operated to
return seepage to the tailings impoundment for evaporation. Additional efforts 1nclu{ded pumping
the wells downgradient of the tailings dam and wells completed in the tailings to dewater the
tailings. This water was evaporated, through various enhanced evaporation systems on‘top of the
tailings. Lol i R
| 4 '“,T o

In 1985, NRC amended license SUA-1310 to formally require a groundwater detectr%n—
monitoring program. Indicator parameters were arsenic, selenium, and pH and ‘thréshold values
were established for point-of-compliance (POC) wells. The NRC requrred a groundwater CAP,
which BCUC implemented in 1986 and operated until 1996. Threshold values for pH and
selenium were exceeded in 1987. The CAP was formally approved by NRC in 1989 and
incorporated as part of the BCUC byproduct materlals lrcense The plan’ specified a monitoring
network, a list of site constituents, and groundwater protectlon standards (UPR 1997).
Constituents and standards are listed in Table 2-1 HT he. mon1tor1ng ‘network is discussed in
Section 3.8.1. The extent of the contaminant plume was' defined on the basis of pH less than 7.

Table 2—1. Background and Ta//lngs Water Chemistry at the Bear Creek Wyoming, Disposal Site

Ra

. Background -’ Ta|I|n sxP - .

 Constituent (w:u?ww 9)** ~Flu1dsg(TS?;)e gﬂ::insg(sTgor:f ACLs Céﬁ;gl
Beryllium (mg/L) 0.01  FH 0.26 0.27
Cadmium (mg/L) 0.01 .1y, “10!62 0.58
Chromium (mg/L) 005 h],, -, 0.3 0.44
Molybdenum (mg/L) 002 1 |l <02 <0.1
Nickel (mg/L) C170.05 iy, 45 ' 4.9 3.8
Ra-226+228 (pGill) li??., 97 "'| - 120 . 140 46
Selenium (mg/L); 11| " 0.025 <0.5 <0.5
Th-230,(pCilL) g 26 3,100 13,000
Uranium, total (pCilL) |!' = 98.7 4,197 4,874 2,038 (3.0 mg/L)° :
Chloride (mg/L)- |’ 550 600 2,000
Sulfate (mg/) . ' 18,700 - 19,300 3,000
TDS (mg/L) it 5,000

Key: ACL = alternate concentratlon limit; GWPS = State of Wyoming groundwater protection standards;
mg/L = milligrams per liter; MW = monitor well; pCi/L = picocuries per liter; TS = tailings sand well
aFrom UPR 1997; chemistry with neutral pH and low TDS considered “background.”

Analyses from UPR 1997.

Using 677 pCi/mg; based on analyses in UPR 1997.

Pre-milling groundwater characterization was focused on the Ore Sand because that constituted
the most abundant shallow aquifer in the area. Only after milling began and seepage was
observed was attention shifted to the “uppermost aquifer” (i.e., the N Sand and alluvium).
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Attempts to install upgradient background wells in these units were unsuccessful, as the units
crop out at the surface in this direction. Therefore, NRC selected downgradient Monitor Well
(MW)-9 as a representative background location. Background values were derived from this well
prior to 1993 while pH was neutral and total dissolved solids (TDS) concentrations were low
(Table 2-1).

The CAP was designed to recover contaminated groundwater and control and minimize the
spread of the tailings seepage. From the CAP inception through 1996, approximately
301,000,000 gallons of seepage water was recovered and pumped back into the tailings pond
(UPR 1997). Clay capping of the tailings began in 1988 and continued until 199 lJLfSubsequent
water from the recovery system was evaporated in clay-lined ponds on top of the talhngs This
significantly improved the dewatering of the tailings 1mpoundment o N

) AORED I ;
The CAP was operated for more than 10 years and successfully reduced hazaidolgewonstltuent
levels, with the exception of uranium, to less than the llcense~establlshed background Standards
as measured at the POC locations (Table 2-2). The CAP pulled the hlghlyI 01d1c plume back to
within and under the tailings impoundment area and reduced the satu{ated thickness of the
alluvium, N Sand, and tailings. Corrective action was termlnated when* evaluétlons indicated that
further remediation would have little or no effect on controlllng movement “of the acid front

t

o

saturated thickness of the units. An application { for ACLs was subsequently submitted and
approved by NRC (UPR 1997 and NRC 1997). i l| :

o

i

Table 2—-2. Monitoring Results from 2004 tc 2008 at the:Be'ar Creek, Wyoming, Disposal Site
P

e i

Constituent 5 ' **'}‘ﬂ A Range Detects/Total Number of
A h Tl Samples
Beryllium (mg/L) S j}, “20:01-<0.001 ' 0/10
Cadmium (mg/L) | L. <0.01-<0.001 0/10
Chromium (mg/L) RIS T <0.005-0.032 5/10
Molybdenum (mg/L) ]+t <0.01-<0.001 010
Selenium (mg/L) oy <0.001-0.014 21/25
Nickel (mg/L) y .'} h [y <0.001-0.032 15/45 -
Uranium, total (pCi/lL) ./ ' 1.2~ 629.6 45/45
Radium-226 (pCi/L) ‘| . k i I 029+0.12-4.4+0.7 45/45
Radium-228 (pCilL) i . W <1.0-95+12 26/45
Thorium-230 (pCi/L) || <0.2° 0/45
Chloride (mg/L) [ 16-886 20/20
Sulfate (mg/L), . 803-2,160 20/20

Key: mg/L = milljgrams per liter; pCi/L = picocuries per liter

ACLs have been granted for uranium, combined radium-226 and radium-228; and nickel. At the

time ACLs were established, all constituents except uranium were below background
concentrations at the POCs. However, modeling suggested that the low pH plume associated

with the tailings would eventually move downgradient to the POCs, and elevated concentrations

of uranium, radium, and nickel would move with the pH plume. Modeling was conducted to
determine the maximum concentrations of these constituents expected to occur at the POCs;
these values were approved as the ACLs (Table 2—1).
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,2.6‘ Institutional Control o .

There are no current or projected future uses of alluvial or N Sand groundwater at or beyond the
point of exposure (POE), and it is anticipated that those units will return to a condition of low
saturation and yield. Nonetheless, a risk assessment was performed using maximum-modeled
POE concentrations in groundwater. Results indicated that risks associated with predicted
concentrations would not be significantly different than those associated with background
concentrations. ACLs were therefore determined to be protective. The groundwater-momtorrng
plan for the Bear Creek site is described in detail in Section 3.7.1.

molybdenum, nickel, and thorium-230 are mostly below detectlon and far below backlground
levels established for the site. Selenium has been present at detectable concentratlons bu%;%% P
levels less than background Radium, uranium, chloride, and sulfate are the only constituents that
have been present in appreciable concentrations. Some individual wells appear tolmdlca]te
increasing or decreasing trends for some of these constituents, but most, show no clear long -term
trends. Table 2-2 summarizes data for the site for the last 5 years of monlt(‘)jrmg (2004 2008).
o Ay l)ll '
‘l ) ’““ I 1 Il l] 4
Instltutlonal control at the Bear Creek site consists of federal ownershlp Construction of
groundwater supply wells and residences on the, drsposal site property must be precluded in
perpetuity, and federal ownership of the property ensures effective land-use control.
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3.0 Long-Term Surveillance Program
3.1 General License for Long-Term Custody -

States have right of first refusal for long-term custody-of Title II disposal sites (UMTRCA,
Section 202 [a]). On July 15, 1994, the State of Wyoming exercised its right of first refusal and
declined the long-term custody of the Bear Creek site-(State of Wyoming 1994). Because the
state declined this right the site was transferred to DOE for long-term custody. ’
When NRC accepted this LTSP and terminated Anadarko Petroleum s license, SUA-13 10, the
site was included under NRC’s general license for long-term custody (10 CFR 40. 28° [b])

Concurrent with this action, title to the site transferred from Anadarko Petroleum to DOEI(}%

;fr(

Although sites are designed to last “for up to 1,000 years, to the extent reasoiiably ai:hievable

~ and, in any case, for at least 200 years” (10 CFR 40, Appendix A, Criterlon 6) there is no

termination of the general license for DOE’s long term custody of the sﬂe;(llO CFR 40.28 [b]).
. : ! ! I H ,,
Should changes to this LTSP be necessary, NRC must be notiﬁed of the changes and the
changes may not conflict with the requirements of the ;general license Additlonally,
representatives of NRC must be guaranteed permanent ri ght of-entryq for the purpose of periodic -
site inspections. DOE has acquired a perpetual easement{ to-access the site across private land
located between the Bear Creek site and the SpooklUMTRCA Title I site to the south
(Appendix A). ) i] )
S
I
3.2 Requirements of the General License a

“i ,4 ii,r

To meet the requirements of the NRG Ticense at 10 CFR 40.28, and 10 CFR 40, Appendix A,
Cr1ter10n 12 the long term custodlanimust at a minimum fulfill the following requirements

,_-‘:.

1or!
i

sl
7

. Annual site inspection (Section} ]3 3)
. Annual inspection report (Section 3.4).

. Follov&{r Wﬁ?sﬁ&l‘ilﬁps and 1nspect10n reports, as necessary (Section 3.5).
. Site malntenance asi necessary (Section 3.6).

4 ’Emergency measures in the event of catastrophe (Section 3.6).

. Envlironmental monitoring, if required (Section 3.7).
‘ | | i

]
33 Annual Site Inspectlons
3.3.1 Frequency of Inspections
At a minimum, sites must be inspected annually to confirm the integrity of visible features at the

site and to determine the need, if any, for maintenance, additional inspections, or monitoring
(10 CFR 40, Appendix A, Criterion 12).

U.S. Department of Energy . ' LTSP—Bear Creek, Wyoming, Disposal Site
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To meet this requirement, DOE will inspect the Bear Creek disposal site once each calendar
year. The date of the inspection may vary from year to year, but DOE will endeavor to inspect
the site approximately once every 12 months unless circumstances warrant variance. Any
variance to this inspection frequency will be explained in the inspection report. DOE will notify
NRC of the inspection at least 30 days in advance of the scheduled inspection date.

- 3.3.2 Inspection Procedure
For the purposes of inspection, the Bear Creek disposal site will be divided into areas called
“transects.” Each transect will be individually inspected. Proposed transects for the first

inspection of the Bear Creek site are listed in Table 31 and shown on Figure 3— 1. Ht I

Table 3-1. Transects Used During First Inspection of the Bear Creek, Wyommg, Dlsposal Slte/'

Transect _ Description

Cover of Tailings Impoundment Repository impoundment cover.

Containment Dam and Diversion Channel | Riprap placement and ihtegrity 4l 1 1 : ji,“'

Site Perimeter and Balance of Site - Site perimeter, mqludmg 0. 25*m|Ie beyond site boundary, area
between talltng§ |mpoundment and S|te(boundary, site entrance,
boundary monuments entrance sngn and site marker.

ST
thi | i
The annual inspection will be a visual walk-through. The ,prlmary purpose of the inspection will
be to look for evidence of degradatlon such [as cover cracklng or settlement, wind or water
erosion, structural discontinuity of the' contamment dam, vegetation condition, and animal or
human intrusions that could result in adverse tlmpacts Disposal site and disposal cell inspection
technlques are descrlbed in detail i m»l‘ ttachment 4 of the guldance document (DOE 2001).

#-’“ "-3:!1‘“

In addition to inspection of the sne 1tse1f4,71nspectors will note changes and developments in the
area surrounding the site, especmlly changes within the surrounding watershed basin. Significant
changes within this area « could 1nclude development or expansion of human habitation, erosion,
road building, or other change in land use.

. KRS )l .

It may be nec{essaryl to document certain observations with photographs. Such observations may
be ev1dence of vandallsm or a slow modifying process, such as rill erosion, that should be
monltored more closely during general site inspections. Photographs are documented on the
Field Photograph Log An example of the photograph log is included as Appendlx B.

i !
“\twm‘
A
y

&

LTSP—Bear Creek, Wyoming, Disposal Site U.S. Department of Energy
-Doc. No. S00712-0.0 ) . August 2009
Page 3-2 : : :



= = ——— SITE PROPERTY BOUNDARY

M: \LTS\111\0046\01\S00718\S0071800.DWG 07/28/09 12:49pm atencioj

|
|
0
' #
|
|
I
!
!
v 1
B
T oy
|
|
|
|
|
1
I
I
|
|
|
I
I
|
1
|
|
|
!
|
1
i
|
|
LEGEND A
N
D SITE PERIMETER AND BALANCE OF SITE a
EMBANKMENT AND DIVERSION CHANNEL
SCALE IN FEET
D COVER OF TAILINGS IMPOUNDMENT T —
1300 650 0 1300

Figure 3-1. Map of Inspection Transects for the Bear Creek, Wyoming, Disposal Site
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3.3.3 Inspection Checklist

The inspection checklist guides the inspection. The initial site-specific inspection checklist for
the Bear Creek disposal site is presented in Appendix C.

The checklist is subject to revision. At the conclusion of the annual site inspection, inspectors will
make notes regarding revisions to the checklist, if necessary, in anticipation of the next annual site

inspection. Revisions to the checklist will include such items as new discoveries or changes in site

conditions that must be inspected and evaluated during the next annual inspection.

3.3.4 Personnel

At least two inspectors normally perform annual 1nspect10ns Inspectors w1ll be,éexperlencede’
engineers and scientists who have been specifically trained for the purpose t,,, “"ough ar%lmpatlon

in previous site inspections. 4

Engineers will typically be trained in civil, geotechnical, or geologic gineering. Scientists

. . . . . . [ A %
will include geologists, hydrologists, biologists, and envirgamental entlsts*representlng
various fields (e.g., ecology, soils, range management). If ser&t{g or ue problems develop at
the site, more than two inspectors may be assigned tmthe 1nspect'” n. Inspectors specialized in
specific fields may be assigned to the 1nspect10n to evaluate serious or unusual problems and
make recommendations.

3.4 Annual Inspection Report

"tlfy NRC of the cucumstances Annual
inspection reports also will be dis e;d to }he State and any other stakeholders who request a
copy- The annual 1nspect10n report for the»Bear Creek disposal site is included in a document
'eports for all sites licensed under 10 CFR 40.28.

ies made du;gng a prev1ous annual site 1nspect10n or (2) as a result of changed site
ns reportegﬁy a cmzen or outside agency. ‘

a 5f0r Follow-up Inspections
Criteria necéssitating follow-up inspections are defined at 10 CFR 40. 28 (b)(4). DOE w111

conduct follow-up inspections should the following occur:

. A condition is identified during the annual site 1nspection or other site visit that requires
personnel, perhaps with specific expertise, to return to the site to evaluate the condition; or

«  DOE is notified by a citizen or outside agency that conditions at the site are substantlally

- changed.
LTSP—Bear Creek, Wyoming, Disposal Site . ' U.S. Department of Energy
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With respect to citizens and outside agencies, DOE will establish and maintain lines of
communication with local law enforcement and emergency response agencies to facilitate
notification in the event of significant trespassing or vandalism or a natural disaster. Because the
Bear Creek site is remote, DOE recognizes that local agencies may not necessarily be aware of
current conditions there; however, these agencies will be requested to notify DOE or provide
information should they become aware of a significant event that might affect the security or
integrity of the site.

DOE may request the assistance of local agencies to confirm the seriousness of a condition
before conducting a follow-up inspection or emergency response. Jﬂé‘ "
lg

The public may use the 24-hour DOE telephone number posted prominently on the entrance sign
to request information or to report a problem at the site. o 1, ?ﬁ

f q{ lr} o F

oA i .

Once a condition or concern is identified at the site, DOE will evaluate the 1rlformat1dn and
determine whether a follow-up inspection is warranted. Conditions that” may requlret a routine
follow-up inspection include erosion; changes in vegetatlon storm damage trespassmg, minor

\

vandalism; or the need to evaluate, define, or perform malntenance tasks o

1 N
Conditions that threaten the safety or the integrity of: the dlsposalls1te may require a more
immediate (non-routine) follow-up inspection. Slope failure, a d1sastrous storm, a major seismic
event, and deliberate human dlsturbance of an engmeered structure are among these conditions.
DOE will use a graded approach with respect to follow up inspections. The urgency of the
follow-up inspection will be in proportron to. the seriousness of the condition. The timing of the
inspection may be governed by seasonal considerations. For example, a follow-up inspection to
investigate a vegetation problem may be scheduled for a particular time of year when growing
conditions are optimum. A routlne follow -up 1nspect1on to perform maintenance or to evaluate
an erosion problem might be scheduléd to avord snow cover or frozen ground.

! [ | L T
In the event of “unusual damage or d1srupt10n” (10 CFR 40, Appendix A, Criterion 12) that
threatens or compromlses site safety, security, or integrity, DOE will:

. Notity NRC pursuant to 10 CFR 40, Appendix A, Criterion 12, or 10 CFR 40.60,
whlchever 1s, determmed to apply;

i l | i
. ‘Begln the DOE env1ronmental safety, and health reporting process (DOE Order 231.1A,
:?Chg 1; DOE 2004)

. Respond w1th an immediate follow-up inspection or emergency response team;

{

. ’Implement measures as necessary to contain or prevent the dispersion of radioactive
materials (Section 3.6).

3.5.2 Personnel

Inspectors assigned to follow-up inspections will be selected on the same basis as for the annual
site inspection (Section 3.3.4).

U.S. Department of Energy LTSP—Bear Creek, Wyoming, Disposal Site
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3.5.3 Reports of Follow-up Inspections

Results of routine follow-up inspections will be included in the next annual inspection report
(Section 3.4). Separate reports will not be prepared unless DOE determines that it is advisable to
notify NRC or another outside agency of a problem at the site.

If follow-up inspections are required for more serious or emergency reasons, DOE will submit to
NRC a preliminary report of the follow-up inspection within the required 60 days (10 CFR 40,
Appendix A, Criterion 12).

3.6 Routine Site Maintenance and Emergency Measures

3.6.1 Routine Site Maintenance ‘ :
, L r’!{ i I H
UMTRCA disposal sites are designed and constructed so that “ongoing actl\;e mamtenance is not
necessary to preserve isolation” of radioactive material (10 CFR 40, Appendlx A Crlterlon 12).
The tailings impoundment has been designed and constructed to m1n1mlze the need for routine
maintenance. Rk | l l

J 1
The cover of the tailings impoundment was constructed W1th m1mma1 islope to promote positive
drainage while minimizing runoff water velocities. fThe cover has ban revegetated with
indigenous plant species that are expected to endure for the long term Because of the vegetation
and shallow slopes, adverse wind or water erosmn 1mpacts that would require maintenance are
not antmpated The tailings impoundment area is fenced to prevent damage from livestock
grazing in the vicinity. Areas where runoff water could achxeve erosional velocities have been

armored w1th riprap. -~

Rl ]if" :
If an mspection of the disposal 31te .cell reveals that a structure has failed or has been degraded in
a way that compromises site protectlveness repalrs will be conducted to establish integrity of the
disposal system. DOE will perform routme sxte maintenance, where and when needed, to
maintain protectiveness. Results of site mamtenance will be summarized in the annual site

inspection report.. l |

iy

3.6.2 Emergency Measures ‘»'w
l { llll
1

Emergency measures a're the actions that DOE will take in response to “unusual damage or

dlsruptlon that threatens or compromises site safety, security, or integrity. DOE will contain or

prevent the dlspersal of radioactive materials in the unlikely event of a breach in cover materials.

b

3.6.3 Crlterla for Routine Site Maintenance and Emergency Measures
© Site interventldn measures, from minor routine maintenance to large-scale reconstruction
following potential disasters, lie on a continuum. Although 10 CFR 40.28 (b)(5) requires that
increasingly serious levels of intervention trigger particular DOE responses, the criteria for those
responses are not easily defined because the nature and scale of all potential problems cannot be
foreseen. The information in Table 3-2, however, serves as a guide for appropriate DOE
responses. The table shows that the primary differences between routine maintenance and an
emergency response is the urgency of the activity and the degree of threat or risk. DOE’s priority
level, in column 1 of Table 3-2, bears an inverse relationship with DOE’s estimate of
probability; the highest-priority response is believed to be the least likely.

LTSP—Bear Creek, Wyoming, Disposal Site o ‘ U.S. Department of Energy
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Table 3-2. DOE Criteria for Maintenance and Emergency Measures

Priority ‘ Description® Example Response

Breach of disposal cell Seismic event that exceeds |Notify NRC. Immediate follow-up inspection by

o design basis and causes DOE emergency response team. Emergency
1 with dispersal of . - A . .
. N . massive discontinuity in . | actions to prevent further dispersal, recover
radioactive material. A . : .
- cover. radioactive materials, and repair breac_h.
Breach without Partial or threatened Notify NRC. Immediate follow-up inspection by
2 dispersal of radioactive |exposure of radioactive DOE emergency response team. Emergency
material. materials. -| actions to repair the breach..; 'r
3 Breach of site securit Human intrusion, vandalism Restore security; urgency based, on
Y ' " | assessment of risk. “H“;JL»\ '
. . . [T
Maintenance of specific S o] JrL

¥ \ )
; : Deterioration of signs, o
4 site surveillance markers. Repair at first opportunl ty.

features. o

; . Erosion not i i ‘ I ER il
Minor erosion or osion not immediately il

s [t [oectns dsvome v gutes o oo
vegetation. P app pri i \ b
species. '

"Other changes or conditions will be evaluated and treated snmllarly on the basns of percelved risk.

1 ’u, .

: i T
|

o 3]

1 4

3.6.4 Reporting Maintenance and Emergency Measures
Routine malntenance completed during the previous 12 months will be summarized in the annual
1nspect10n report. e x

AT

,'-:-.-. i

In accordance with 10 CFR 40. 60* \]ylthm 4 'hours .of discovery of any Priority-1 or -2 event such
as those listed in Table 3-2, DOE will notify" NRC at:

Decommissioning and Uranium ;RecoverEylLlcensmg Directorate,
Division of Waste Managemént and Environmental Protection,
Office of Federal and State Materléls and Environmental Management Programs,
U.S. Nuclear Regulator)’/ Commlssmn
11545 Rockv111e P1ke 1 L Hi
Rockv111e Maryland 20852 2738
R ¥ 1‘ i
The phone number for the required 4-hour contact to the NRC Operations Center 1s
(301) 816 5100 Bl ‘

3.7 Env inental Monitoring
3.7.1 Groundwater Monitoring
Section 3.7.1.1 describes corrective action monitoring requirements of license SUA-1310. DOE

has evaluated those requirements along with recent monitoring results and made adjustments to
the long-term monitoring requirements (Section 3.7.1.2). ‘

U.S. Department of Energy ) . . LTSP—Bear Creek, Wyoming, Disposal Site
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3.7.1.1 Monitoring Requirements in License SUA-13.10

NRC granted ACLs for uranium, combined radium-226 and -228, and nickel at the POC wells in
1997 (NRC 1997). Terms of the license also required monitoring of sulfate, chloride, total
dissolved solids (TDS), selenium, and thorium-230. Table 3-3 lists the established ACL values
and the pertinent groundwater protection standards for the Bear Creek site.

Table 3-3. Analytes, Alternate Concentration Limits, and Groundwater Protection Standards
for the Bear Creek, Wyoming, Disposal Site

Groundwater Protection'Standard®

Analyte ACL
Uranium 2,038 pCilL NA T,
Combined Radium-226 and -228 46 pCillL NA T,
Nickel 3.8 mg/L NAH T e
Beryllium NA 0.01"mg/L" i,
Cadmium NA 0.01mglL A"
Chromium NA 410,05 mg/L |
Molybdenum 'NA . e ] 0.02;mg/L
Selenium NA L R '1]| 10.025 mg/L
Thorium-230 NA Y I "}12.6 mg/iL
Chioride NA A Yl 42,000 mg/lL
Sulfate NA [ . #1117 3,000 mg/L
DS NA - b 5,000 mg/L

Key: ACL = alternate concentration limit; mg/L = milligrams perllter, NA = not applicable; pCl/L picocuries per liter;

TDS = total dissolved solids

I

*Metals limits are based on background chemistry measured at weII MW 9. Chlorlde sulfate, and TDS limits are
based on Wyoming Class 1l Groundwater Protection: Standards for livestock use apphcable to this site.

e jf'r"
42 Lx v
3 : er

Table 3—4 summarizes the groundW’ater mon‘it(‘)rlhg plan provided in license SUA-1310.

Table 3—4. Groundwater Monltor/ng P/an in License SUA 1310, Amendment 47, for the Bear Creek,

, HI;
e

Wyom/ng, Disposal Site

Pt

Monltorlng

A
YVeII . ooyt Analytes Comments
Designation Frequency RAREL
Nickel, combined radium-226 and -228, .
MW-9 o ,.:Annual.lyi selenium, thorium-230, uranium Background well
' R o K i ¢ Nickel, combined radium-226 and -228,
Mw- 12 Annually v | selenium, thorium-230, uranium, beryllium, [POC well in Lang Draw flow path
S H cadmium, chromium, molybdenum
N Nickel, combined radium-226 and -228,
MW-1‘4§ L Annually selenium, thorium-230, uranium Lang Draw flow path well
RN Nickel, combined radium-226 and -228,
MW-43 ‘il " Annually selenium, thorium-230, uranium Northern flow path well
! Nickel, combined radium-226 and -228,
MW-74 Annually  .|selenium, thorium-230, uranium, beryllium, |POC well in Northern flow path
cadmium, chromium, molybdenum )
Nickel, combined radium-226 and -228, Buffer zone well in Lang Draw flow
MW-108 Annually - tharium-230, uranium, chloride, sulfate path
» Nickel, combined radium-226 and -228, Buffer zone well near property
MW-109 Annually thorium-230, uranium, chloride, sulfate boundary on Lang Draw flow path
Nickel, combined radium-226 and -228, Buffer zone well in Northern flow
MW-110 Annually thorium-230, uranium, chloride, sulfate path
. Nickel, combined radium-226 and -228, Buffer zone well near property
MW-111 Annually thorium-230, uranium, chloride, sulfate boundary on Northern flow path

LTSP—Bear Creek, Wyoming, Disposal Site
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3.7.1.2 Long-term Surveillance and Maintenance (LTSM) Monitoring Requirements

To determine appropriate long-term monitoring requirements for the Bear Creek site, DOE
reviewed site-related documents and monitoring data. Based on this review, DOE has determined .
that the following changes in the monitoring requirements are appropriate:

. The elimination of beryllium, cadmium, and chromium as analytes. While these
constituents were slightly elevated in tailings pore fluids relative to background ,
(Table 2-1), beryllium and cadmium have not been detected in any monitor wells in the
last 5 years. Chromium has been detected, but at levels less than background.

. The elimination of molybdenum and selenium as analytes. These const1tuenté were not
detected in tailings pore fluids and may not be site-related. Molybdenum has not been
detected in any monitor well since 2004. Selenium levels have been less than background
by an order of magnitude or more. - j--_-

. The retention of nickel and thorium-230 for mon1tor1ng in all wells. Wh1le concentrations
of these constituents have not been detected or have been less than background these
constituents (particularly thorium-230) were elevated in tarhngs pore ﬂu1ds Modeling
indicates that nickel should be transported beyond POC wells e n kd

. The retention of uranium, radium-226 and -228, chlorlde and sulfate for monitoring in all
wells. All of these constituents have been cons1stently present in monitor wells. Previously,
chloride and sulfate monitoring was only required-for buffer zone wells.' However, '
interpretation of those data could be problematic:without including these analytes for up

o e

gradient wells in the monitoring network. e

. The addition of pH and spec1ﬁc conductance as analyt1cal parameters. These are routine
monitoring parameters. Momtormg pH will determine if model predictions of the acid
front movement are valid. Spec1ﬁc conductance is an estimator of TDS and can be used to
demonstrate that Class 111 groundwater standards are met beyond.the site boundary.
Figure 3-2 shows the extent of the low -pH plume in 1997 (UPR 1997).

....._
i

Long-term mon1tor1ng requlrerr}ents- are prov1ded in Table 3-5.

The intent of the annual monit:o}ing isto verify that the ACLs are not exceeded at the POC wells
continued® comphance with'the pertinent groundwater protection standards. Momtor well
locatlons are shown on Figure 3——2
r’A l_; J + 'T
Q"‘(’ 1 l

DOE w1ll 1nform NRC and the Wyoming Department of Environmental Quahty of monitoring

results and: conduct confirmatory sampling if
=it

. Monitoring results indicate that an 'ACL is exceeded at a POC well; or

. Trends indicate that attenuation is not occurrmg as pred1cted and offsite protectlveness
may be compromised; or -

. Applicable groundwater protection standards may be exceeded.

' The Wyoming Department of Environmental Quality requested that the transfer boundary be extended northward
to create a buffer zone and that additional monitor wells (MW—108 MW-109, MW-110, and MW-111) be added
to the monitoring network (WDEQ 1999).

U.S. Department of Energy LTSP—Bear Creek, Wyoming, Disposal Site
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Table ‘3—5. LTSM Monitoring Requirements

Well Monitoring
Designation | Frequency Analytes Comments
Nickel, combined radium-226 and -228, | Buffer zone well in Lana Draw flow
MW-9 - Annually thorium-230, uranium, chloride, sulfate pH, 5 g Lra
. specific conductance pat_h (former background well)
. - | Nickel, combined radium-226 and -228,
MW-12 Annually thorium-230, uranium, chloride, sulfate, pH, |POC well o
specific conductance { ll;h
Nickel, combined radium-226 and -228, i i
MW-14 Annually | thorium-230, uranium, chloride, sulfate, pH, |[Lang Draw ﬂow path well .
specific conductance = Lo }‘l’
Nickel, combined radium-226 and -228, & Sk I
- MW-43 Annually thorium-2_30, uranium, chloride, suifate, pH, [Northern ﬂow path well-
: specific conductance ot T
| Nickel, combined radium-226 and -228, FooE L
MW-74 Annually thorium-230, uranium, chloride, sulfate pH, PO ell"Tl“r{-_l:’r
: specific conductance H JIH t o
. Nickel, combined radium-226 and._-228;1 L Ed .
MWwW-108 Annually thorium-230, uranium, chlonde sulfate pH B:tfrf]e; zone well in Lang Draw flow
specific conductance S p_ :
Nickel, combined radluﬁf-2'26 and*'2“28 B frer zone well near bropert
MW-109 Annually thorium-230, uranium, chlonde ‘sulfate, PpH, bu dary on L P f? Y h
specific conductance L oundary on Lang Draw flow pat
_ Nickel, combined radium-226 and =228, Buffer. zone well in Northern flow
MW-110 ~ Annually thorium-230, uranium, chloride, sulfate, pH, ath
specific conductance P
. NlckelF comblned radlum 226 and -228, Buffer zone well near propert
MW-111 Annually thoriurm- 230 uramum' chlonde sulfate, pH, d North pﬂ P yh
’ specific conductance boundary on Norther flow pat

,_‘t- =
peesty
i =
=
- — .~

If the confirmatory samphng vérifies. the initial results, DOE will develop an evaluative
monitoring work plan and submit that plan to NRC for review prior to initiating the evaluative
monitoring programy.- Results of the evaluative monitoring program will be used, in consultation
with NRC,Ltordetermlne if ﬁlrther action is necessary

..l.

Results of the groundwater monitoring program will be included in the annual inspection report
(Sect10n+3 4). Groundwater monitoring results will include concentration versus time graphs for
sulfate and uranlum for all wells. Monitor well coverage is insufficient for developing

groundwater contour maps and iso-concentration maps

o

DOE will conduct annual monitoring as speciﬁ_ed in Table 3-3 for 5 years. At that time, the
monitoring requirements, including analytes and monitoring frequency, will be reevaluated and
adjusted as appropriate. Modification of the monitoring requirements will require NRC

concurrence.

LTSP—Bear Creek, Wyoming, Disposal Site
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Figure 3-2. Monitor Well Locations at the Bear Creek, Wyoming, Disposal Site
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3.7.2 Vegetation Monitoring

The disposal site was revegetated as part of the site reclamation. Vegetation at the disposal site is
expected to help maintain surface stability and reduce erosion potential. Annual visual
inspections will be conducted to verify the continued health of the on-site vegetation and to
ensure that undesirable plant species do not proliferate at the site. Natural plant community
succession caused by fire or other natural processes is expected and will be evaluated to ensure
there is no adverse impact to the performance of the containment system.

3.8 Land Use Monitoring

During each annual site inspection, DOE will monitor land use in the area surroundrng,
ensure that changes in land or water use do not affect site protectlveness For example a

vicinity of the site and an increased potential for site disturbance.

3.9 Institutional Control Monitoring

site features has not occurred
Once every 10 years, beginning in 2010, DOE will ¢

Engineer’s Office to determine if there have been s1gn1
vicinity of the site. 5

3.10 Records

LM receives and maintains seégycted records;to support post-closure site maintenance. Inactive
records are preserved at a federal@ ords center Site records contain critical information

. 36 CFR’1220 through 1238, Subchapter B, “Records Management.”
. DOE Guide 1324.5B, Implementation Guide.

. Office of Legacy Management Information and Records Management Transition

Guidance.
LTSP—Bear Creek, Wyoming, Disposal Site U.S. Department of Energy
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3.11 .Quality Assurance

All activities related to the surveillance and maintenance of the Bear Creek site will comply with
DOE Order 414.1A, Quality Assurance. Quality assurance requirements are routinely fulfilled by
the use of a work-planning process, standard operating procedures, trained personnel, documents
and records maintenance, and assessment activities. Requirements will be transmltted through
procurement documents to subcontractors if and when appropriate.

3.12 Health and Safety

Health and safety requirements and procedures for LM activities are consistent w1th DO F ore
federal regulations, and applicable codes and standards. The DOE Integrated Safety. Management

l

process serves as the basis for the contractor’s health and safety program. ‘“ 4 l‘ﬂ “'
Specific guidance is contained in the Health and Safety Manual LMS/POL/SO4321{ or current
guidance. This manual identifies specific hazards associated with the *antlclpated scope of work
and provides direction for the control of these hazards. Durmg the pre: 1nspect10n briefing,
personnel are required to review the plan to ensure that they understand‘the potential hazards and
the health and safety requirements associated with the work to be performed

AN
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Legal Description of Site Boundary

The legal description of the 1,000-acre Bear Creek disposal site is:

All of Section 16, the S 4 of Section 9, the S 2 SW Y% NE Y of Section 9,and the S 4 SE %
NE Y of Section 9, all in T38N, R73W, 6" p.m., Converse County, Wyoming.

i
Contains 1,000 acres. ‘ T
T,
The real estate correspondence and instruments are maintained and filed by the U. S. Depar}ment
1y, T
of Energy, Ofﬁce of Legacy Management. Ll L
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Insert segregation or withdrawal Public Land Order here
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Field Photograph Log

Site: , Purpose of Visit:
Date of Visit: Photo Type: (film and/or digital)
Film Field Trip Post on
File Name Frame | Azimuth | Inspection | Report Web Photo Caption
No. Photo No. PL No. (Y/N) A
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Lead Inspector:
Assistant Inspector:
Remarks:
Electronic File Location:
Y:\UM\Titlell_Trans\Sites\Bear Creek BRC\Docs&Data\S00712_LTSP\S00712_L TSP.doc
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zq Inspection Checklist

2o :

£ Bear Creek, Wyoming, UMTRCA Title Il Disposal Site
f; Status of Site Inspections .
é Date of This Revision: June 4, 2007 ’

Last Annual Inspection:

Inspectors:
Next Annual Inspection (Planned): - 4
Scheduled Inspectors: AT T
‘_J:;:—' - i ::4-4~"
No. Item Issue-" S;L_‘ e Action
1 Protocols : ' NRC must be notified at least 30 days before the
scheduled inspection. I
1 Access Access is from the Spook, Wyoming, UMTRCA Title | site. | Gene Hardy and Kirk Hornbuckle have been contacted.

Easement is established a¢ross Hardy property Courtesy
call to Gene Hardy is appropriate (307-358-3640). Ensure
that a courtesy call to Kirk Hornbuckle (307-358-4807) has
been made as well (easement t6 Spook site is across

: Hornbuckle property).: ! :

2 Specific site See attached table No lssues at this time. Verify features and note condition.

surveillance features ks
3 Cover of tailings The cover;of the talllngs |mpoundment has been Inspect impoundment cover settling or slumping and note

impoundment revegetated to ‘control wind and water erosion, although condition of vegetation. There should not be any grazing on

‘ vegetatron is not integral to the tailings isolation design. the impoundment cover at this time. Inspect for burrowing._j

4 Containment dam and The;containment dam face, the chute section and the Inspect riprap and note evidence of settling, slumping, rock

diversion channel i e check dam (weir) surfaces have been armored with riprap displacement, or rock degradation.

T for erdsion-protection.

5 Site perlmeterr?nd balance "No erosion issues were noted during the last site visit in Note the general condition of the site and any changes in

of site 5

2004. - . activity within 0.25 mile of the site (the surrounding land
e currently is grazed).

i Canada thistle has been found and treated at the site. Inspect for Canada thistle or any other noxious weeds. If
' found, note locations on the inspection map.
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Specific Site Surveillance Features—Bear Creek, Wyommg, Dlsposal Site

‘*H o
: : mm , L H
Feature Comment e qv
Access Road Easement across Hardy property extending from easement across Hornb uckjg prroperty for Spook site. Road north
..(.i .

of the Dry Fork has been improved for oil and gas operatlons

Warning Signs Located at the south site boundary at Hardy gate.
Perimeter Fence Barbed-wire stock fence. T
Site Marker (1) Located at the crest of the cell. R

L N
Boundary Monuments and Located adjacent to the disposal cell. N =
Section Corner Monuments (10) i gF !
Monitor Wells (9) Background well: MW-9. A

POC wells: MW-12 (Lang Draw flow path) and MW-~74 (Northern flow path).
Downgradient wells: MW-14 and (Lang Draw,ﬂow path) and MW-43 (Northern flow path).
Buffer zone wells: MW—1_08 and MW-109 (Lang Draw flow path); MW—110 and MW-111 (Northern flow path).
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Figure C-1. Initial Site Inspection Map for the Bear Creek, WY, Disposal Site
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