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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 Gas Hills East disposal site (formerly known as
the Umetco Minerals Corporation [Umetco] Gas Hills, Wyoming, uranium mill tailings disposal
site) in Fremont and Natrona Counties, Wyoming. The DOE Office of Legacy Management
(LM) is responsible for the preparation, revision, and implementation of this LTSP, which
specifies proccdures for mspectmg the site, momtormg, conducting mamtenance fulﬁllmg

the licensing agency is the U.S. Nuclear Regulato{y Com
T1tle II disposal sites, an Agreement State The 5as H11

UI'CS—I'ICCC
’//%’

%

reclamation and te linates the op ’ratmg license, and the NRC accepts a site- spemﬁc LTSP (this
document). g
Requirements of the L. nd general requirements for the long-term custody of the Gas Hills

di in 10 CFR 40 are addressed in various sections of the LTSP as shown
in Table 1-1. 4 :

The plans, procedures, and specifications in this LTSP are based on Guidance for Implementmg
the Long-Term Surveillance Program for UMTRCA Title I and Title Il Disposal Sites

(DOE 2001). Rationale and procedures in the guidance document are con31dered part of this
LTSP. :

U.S. Department of Energy LTSP—Gas Hills East, Wyoming, Disposal Site -

July 2009 ) L Doc. No. S01407-0.0
: ) ‘ Page 1-1
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Table 1-1. Requirements of the LTSP and for the Long-Term Custodian of the
Gas Hills East, Wyoming Disposal Site

'Requirements of the LTSP

Requirement LTSP Section
1. | Description of the final site conditions » o 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 3.6.3
Requirements for the Long-Term Custodian (DOE)
Requirement ' LTSP Section
1. | Notification to NRC of changes to the LTSP -
2. | NRC permanent right-of-entry
3. Notification to NRC of significant construction, actions, or repairs at the site

1.3 Role of the Department of Energy

cleanup, as well as other sites (including Tltle II
office for the security, surveillance, monitori

“implementing LTS&M prOJects ats ransferred to to ensure sustainable protection of
human health and the responsible for implementing this LTSP after it is
accepted by NRC and ed under the general license.

and DOE Order 430:2B:Depar sental Energy Renewable Energy and Transportatton

Management.

Ve
LTSP—~Gas Hills East, Wyoming, Disposal Site . ~Us. Department of Energy
Doc. No. §01407-0.0 ) ) _ July 2009
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2.0 Final Site Conditions

Reclamation of the Gas Hills East disposal site consisted of demolishing site uranium-processing
structures and relocating the contaminated structural materials and contaminated mill tailings and
soils to three primary on site disposal areas: the Above-Grade Tailings Impoundment (AGTI), -
the Heap Leach Pile, and the A-9 Repository. All disposed materials are isolated from the
environment in engineered disposal structures:-that were constructed in accordance with
NRC-approved reclamation plans and designs:

2.1 Site History

d until 1984.
n), the Tennessee
pit mmmg in the -

Uranium mining in the Gas Hills region began in the late 195(_)

Abandoned Mine Land reclamation program; however, groung
mining and reclamation of these pits (Umetco 2001). Current

A 998), in lfilding s/everal which were located on sne
a limited exte

g this period, tailings slurry was
srock that was not mineralized was used as backfill
site'ceased in 1984, at which time the mill was

In 1979, after NRC apj ',”éﬂ' use of the A—9 open-pit mine as a tailings repository, 3 feet (ft) of
compacted clay were plac —éd at the bottom of the A—9 Repository. Through 1984, approximately
1.6 million tons of talhngs were placed in the A—9 Repository. In 1988, approximately

1.8 million cubic yards of tailings from the Riverton UMTRCA Title I site were also placed in
the A-9 Repository (Umetco 2001). Consistent with the NRC-approved 1987 reclamation design
for the A-9 Repository, an interim cover consisting of 1 to 5 ft of compacted clay was placed
over the entire A-9 area. Final reclamation of the A—9 Repository was in accordance with the
Design for Enhancement of the Previously Approved Reclamation Plan for the A-9 Repository
(Shepherd Miller, Inc. 1998) as modified by Umetco submittals dated December 10, 1998 and
March 29, 1999. Disposal of contaminated materials in the A—9 Repository was completed by
the end of 2002. The radon barrier and frost-protection layer of the A—9 Repository reclamation

-cover were completed in 2003. -

U.S. Department of Energy . 'LTSP—Gas Hills East, Wyoming, Disposal Site
July 2009 : Doc. No. S01407-0.0 -
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Reclamation of the C-18 Pit was also addressed in the reclamation plan for the A-9 Pit
(Shepherd Miller, Inc. 1998). Reclamation of the C-18 Pit, used historically as a surface water
impoundment (Umetco 2001), involved placement of approximately 56 ft of backfill (excluding
. the 10 ft of bridge fill soil initially placed) into the pit to bring the fill material to surface level
(Umetco 2007). Grading was done to promote drainage away from the pit, in accordance with
the site-wide grading plan ~

In 1979, the North and South Evaporation Ponds were constructed to store and evaporate tailings
liquids pumped from the A—-9 Repository and groundwater recovered from the Wind River

aquifer. The ponds were constructed on top of a mine spoils pile west of the A-9 Repository and
were lined with clay. Decommrsswmng of the North and Sout ion onds began

contain and evaporate groundwater extracted under the ground
(CAP). GHP No. 1 was decommissioned in 2000 (Umetco 20

lace because of the
ing soils containing
"'actlvmes

13, 1982/ letters. By 1992, Umetco had completed grading
nd constructron of the ¢ ver, except for 6 inches of topsoil and seed. Several years

‘was noted in close proximity to the AGTI. Umetco, working

c Preservation Office, NRC, the U.S. Bureau of Land
Management (BLM) Casper Field Office, and the Advisory Council on Historic Preservation,
agreed to modify the desrgn to minimize the impact to historic resources in the immediate area.
Final reclamation of the AGTI was in accordance with the above-mentioned plans, except as
superseded by the Design for Enhancement of the Previously Approved Reclamation Plan for the
Above-Grade Inactive Tailings Design Report of October 6 and October 28, 1997 (Shepherd
Miller, Inc. 1997.),’as modified by submittals dated May 22, June 26, July 20, July 28,
September 8, September 15, and November 23, 1998; April 9 and June 7, 1999; and

December 2000.

Enhanced reclamation plans for the AGTI and A-9 Repository were necessary, in part, due to
new criteria contained in 10 CFR 40, Appendix A, and in NRC’s Final Position on Previously

LTSP—Gas Hills East, Wyoming, Disposal Site : U.S. Department of Energy
Doc. No. S01407-0.0 ' July 2009
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. monitoring of sulfate; chloride; “and uraniu

Approved Reclamation Plans (NRC 1995). Generalized components of the enhanced plans
included (1) replacement of a vegetative cover with rock riprap erosion protection; (2) extension
and/or increased thickness of the radon barrier; and (3) diversion channel modifications,
including installation of additional erosion protection and realignment.

In 1983, Umetco initiated groundwater rei_nediation with the installation of extraction wells in the
Wind River aquifer downgradient of the A—9 Repository. In 1990, groundwater extraction began

- downgradient of the AGTI, and Umetco constructed an ion exchange/reverse osmosis (IX/RO)

water treatment system. Treated water was injected into wells upgradient and downgradient of
the AGTI and A—9 Repository to increase groundwater flux through the aquifer. This treatment
and injection system was not effective, and the system was eventually discontinued.

In February 1999, following extensive groundwater correctlvé ction, Umetco prepared an
alternate concentration 11m1t (ACL) apphcatlon based on the premlse that the chem1cal

%t»ﬁw“

deposition, mining, and reclamation (Umetco 2001). Umetcg;prov ed data show1n§ tha’t)
differentiation between milling impacts, mining impacts, or di ion of naturallytocc&mng
uranium deposits can not be made. Umetco developed site-specifi $ that are protective of
human health and the environment at the point of exposure (POE) an low-as reasonably
achievable (ALARA) based on the results of the hazard as assessment an ytical data from site
monitor wells. The hazard assessment indicated thatco constltuent concentratlons are attenuated to
background levels or below Wyoming Class III sténdards (i.e., suitable for livestock) before
reaching the proposed POE regardless of whether the co’hstltuents are derived from
mineralization, mining, or milling act1v1t1e5¥a(Umetco 2001) NRC~approved ACLs for the Gas
Hills East disposal site on March 29, 2_002‘(N RC 2002) \Groundwater extraction downgradient
of the AGTI and A—9 Repository was't rininated after -ACLswere approved. Since that time,
Umetco performed annual | post- remedlat monitoring For all ACL constituents and semiannual
until transfer of the site to DOE for LTS&M.

/"“"“\\

Reclamatlo/n Of @AGTI H\egp Leach Pile Ar —9 Repository, and GHP No. 2/Mill Area is
complete, /and erosion protection ig in place Uthetco submitted the Final Status Survey Report to
NRC, whlch ‘was approved with addenda by NRC in September 2005 (NRC 2005).

/‘

2.2 General Description of tlie Disposal Site Vicinity

\
The Gas Hills East: d{sposgl /mte is located in rural Fremont and Natrona Counties (the county
line runs through the s1te) approximately 50 miles southeast of Riverton and 60 miles west of
Casper, Wyoming (Flgp;e - 1). The site encompasses approximately 1,920 acres (Figure 2-2).
Elevation at the site raniges from 6,800 ft to 7,050 ft (Umetco 2001) (Figure 2-3).

The site lies within the Gas Hills Uranium District of the Wind River Basin, in portions of

‘Sections 10, 15, 16, and 22, Township 33 North, Range 89 West (Umetco 2001). The area

surrounding the site is sparsely populated. The nearest residence is approximately 5 miles to the
northeast of the site (Umetco 1995). Within a 50-mile radius, the 1990 population was 4,407.
Within 5 miles of the site, approximately 78 percent of the land is under BLM jurisdiction -
(NRC 1998b).

U.S. Department of Energy , : LTSP—Gas Hills East, Wyoming, Disposal Site
July 2009 Doc. No. $01407-0.0
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" The rolling terrain of the Gas Hills Uranium District is dissected by dr W

- the site (Umetco 200 1‘). There are no perennial surface wate

~ Upon completion 0 eclam

The weather and climate of central Wyoming is dominated by low- and high-pressure centers,
with attendant frontal systems, that migrate through the area throughout the year. The climate is
semiarid with wide seasonal fluctuation in temperature. Average annual precipitation for the site
is 9 inches (NRC 1999a). Most of the annual precipitation is received during the months of April,
May, and June (Shepherd Miller, Inc. 1998) falling mainly in the spring and summer in the form
of wet snow and rain (NRC 1999b). Temperatures vary from highs in the summer near 100 °F to
lows in the winter near —40 °F with average temperature of 18 °F in January and 68 °F in July -
(Umetco 2001). The seasons are distinct; with mild summers and harsh winters. Spring and fall
are transition seasons, with warm days and cold nights. The mean annual snowfall is 72 inches;
pan evaporation averages 46 inches per year. Wind gusts prevail from the west-southwest and
average from 11 to 17 miles per hour (mph); however, gusts average around 60 mph

(Shepherd Miller, Inc. 1997).

es that drain into
ephemeral creeks that discharge to the Wind River, approxi

and drains generally from south to north (Umetco 2001). West Cany
stream west of the former north and south evaporat19

Miller, Inc. 1998).

The primary land uses in the 'vicinity of t
mineral exploration. An in-situ leach faci
Wrthm 30 miles of the site are three othe

:for the roperty south of the Umetco site.

///

ioh work and acceptance of the site under the NRC general license,
the U.S. Government ed. ownership of the approximately 1,920-acre Gas Hills East

disposal site property. DOE has jurisdiction of the property, which has been withdrawn from -
public access. Real estate information is presented in Appendix A and includes a copy of the:

. ‘Warranty deed.

. Public Land Order Notice of Permanent Withdrawal (Transfer of Pubhc Land for the
Gas Hills East, Wyoming, Uranium Reposrtory)

. Legal description for the disposal site property.
. Pre-Transition Land Ownership and Use Map.

~ Access to the disposal site from the east is by way of unpaved county road (i.e., Natrona

County Road 212).
_ U.S. Department of Energy ' 7 . LTSP—Gas Hills East, Wyoming, Disposal Site
July 2009 i’ Doc. No. S01407-0.0
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2.3.2 Directions to the Disposal Site

From Casper, Wyoming, travel west on State Highway 20/26 approximately 45 miles to
Waltman, Wyoming. Exit at Waltman and proceed southwest toward Ervay, approximately
21.5 miles on Natrona County Road 212 past Poison Spider Road. Continue on County
Road 212, now also known as Dry Creek Road, to the site (Figure 2-1).

- Alternatively, travel south approximately 4 miles on State Highway 135 from Riverton. Exit east
on State Highway 136; travel east-southeast approximately 45 miles to a dirt road. Travel north-
northeast on this road approximately 4 miles until the road ends. Turn right and proceed
approximately 8 miles to the site (Figure 2—-1).

2.3.3 Description of Surface Conditions

1,920-acre parcel: the 170-acre AGT]I, the 55-acre A-9 Repc
Area (Figure 2-2). Engineered covers were placed over thes

ited on Figure 2-2—the C-18 Pit,
d the South Evaporatlon Pond—all of which have a

ed”on the disposal site (Umetco 2001,
se former pits were also not used for the

1s Hills East disposal site are a combination of rock '
n to achieve the necessary surface water run-on and runoff

e areas and will help provide soil stability.

reclaiming nearby sur

A site-wide grading plai approved for the site used a combination of drainage swales and
diversion channels to convey incident surface water away from the tailings disposal areas. All
portions of the disposal areas have been covered with erosion protection. In general, on the
gently sloping tops of the cells, riprap consists of Type A rock with a median diameter (Dsg) of
0.5 inch. Steeper faces are armored with progressively larger riprap. Diversion channels are
armored with the largest rock, Type E rock, with a Dsq of 20.0 inches. The tailings area itself
occupies 300 acres of the 1,920-acre disposal site property, and is surrounded by.a four-strand
barbed-wire fence. Figure 2-2 shows locations of the various types of riprap at the dlsposal site.
The final site topography is shown on Figure 2-3.

There are 11 long-term monitor wells at the Gas Hills East disposalvsite (Figure 2-2).
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2.3.4 Permanent Site Surveillance Features

Boundary monuments, a site marker, and warning signs are the permanent long-term surveillance
features at the Gas Hills East disposal site. These features will be inspected and maintained as
necessary as part of the passive institutional controls for the site. Figure 2-2 is the inspection
map for the site. -

Four boundary monuments mark the final site boundary, one at each corner of the 1,920-acre
disposal site property. One unpolished granite site marker with an incised message identifying
each of the primary disposal areas at the Gas Hills East disposal site is placed at the site entrance
where a random visitor would likely discover it. The message onsthe. granite site marker is shown
on Figure 2-4. There are 38 warning signs which display the, POE24-ho elephone number
(Figure 2-5) placed along the barbed-wire fence that surround
wire fence serves as a land management tool and is not a pel
positions of the permanent site surveillance features are shov

2.3.5 Site Geology

ity durmg/the Late Cretaceous
ift and subsequent erosion of
iver Formatlon that is the

The thickness of thﬂW ind’River ion vaties ftom a few feet near the basin margin to

€S
c1n1ty of the Gas Hllls East disposal site, the Wind River
and is characterlzed as a sequence of altematmg and

(Umetco 2001). Int
ip r0x1mately 300 ft

lower unit.

Uranium typically occurs’as roll-front deposits within the Wind River Formation. Roll front
uranium deposits are discontinuous both vertically and laterally and occur at the interface

‘between oxidized and reduced rock in an arcuate pattern, with the convex side of the arc pointing

in the direction of groundwater flow. Uranium produced at the Gas Hills East mill was mined

_‘ from open_—pit mines in the Wind River Formation (Umetco 2001).
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2.3.6 Hydrology

There are no surface water bodies in the vicinity of the Gas Hills East disposal site, with the
exception of man-made impoundments. Boysen Reservoir, the nearest large body of water, is
located approximately 50 miles to the northwest. Most of the drainages are dry except during
runoff following precipitation and in areas near seeps and springs. East and West Canyon
Creeks, on either side of the disposal site, join Canyon Creek 4 miles to the northwest. Canyon

© Creek then joins Deer Creek which runs into Poison Creek approximately 8 miles further to the
north. Poison Creek then discharges into Boysen Reservoir (Umetco 2001). Surface runoff on the
site was collected in GHP No. 2 until its closure. Surface runoff now is controlled by the final
grade established for the site. :

e Wind River
discontinuous and

.Regionally, groundwater occurs within the Wind River Forma
Formation contains an extensive regional aquifer system, 1
of limited use (Umetco 2001). The regional groundwater fl
toward the Wind River, northwest of the site. In the vicinit
flow is constrained by pre-Wind River deposits. East of the si
pinches out against the Rattlesnake Hills. The Granite Mountai
southern extent of the Wind River Formation.

Groundwater beneath the site occurs under confined,
conditions within the Wind River Formatlon (Figuire 2—6

d to occur beneath the A-9 Repository, where it exists
2001), as shown on Figure 2—-6. This shallowest

d to as the southwestern flow regime (Figure 2-7) because
thwest (Geraghty & Miller, Inc. 1996). In the southwestern
flow regime, grounc _ 1dizi iti i i A
Repository; howeve itions become more reducing away from the site. The southwestern
flow regime is absent below the AGTI and west of the site (Umetco 2001). The maximum and

average groundwater velocity for the southwestern flow regime was calculated at 102 and 36 feet -

per year (ft/yr), respectively (Umetco 2001). Because of variations in hydrologic properties at the

site, groundwater modeling predicted for the southwestern flow regime the minimum and

average travel times to reach the long-term care boundary from the downgradient edge of the
"A-9 Rep051tory to be 40 and 139 years respectively (Umetco 2001).

The Lower Wind River aquifer is present beneath the entire site, changing from an unconfined
aquifer in the northern portion of the site to a confined aquifer in the southern portion of the site
(Figure 2—6). Groundwater in the Lower Wind River aquifer is referred to as the western flow
regime (Figure 2-7) because groundwater flow is primarily to the west (Geraghty & Miller,
Inc. 1996). The maximum and average groundwater velocity for the western flow regime was
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calculated at 120 and 55 ft/yr, respectively (Umetco 2001). Because of variations in hydrologic
properties at the site, groundwater modeling predicted for the western flow regime the minimum
and average travel times to reach the long-term care boundary from the downgradient edge of the
AGTI to be 30 and 101 years, respectively (Umetco 2001).

Locally, in the northern portion of the site, where the groundwater flows toward the west,
truncation of the Wind River Formation downgradient of the site results in discharge of
groundwater at several springs. Medicine Spring, Lincoln Spring, and Iron Spring are examples of
these discharge points that occur along West Canyon Creek (Umetco 2001). In the southern
portion of the site, where groundwater flows toward the southwest, discharge eventually occurs at
springs north of the former Lucky Mc uranium milling site (i.e., the Gas Hills North Disposal
Site), which is located approximately 5 miles from the Gas Hllls’East site:(Und8tco 2001)

reclamation. Before placement of the reclamation cover, 1nﬁ1tr\9tlon through the A' L
source of recharge to the Wind River aquifer. Additionally, a portlon ofthe water treated under
the groundwater CAP was injected into the Wind River aquifer (Umetco 200 %

| 2.3.7 Groundwater Conditions

the uppermost aquifer. Extraction wells wer’é\i/ns‘tjﬁ ed
vicinity of the A~9 Repository. Extracted groundwat
Pond. \

/

xtractlon far/ld evaporation or treatment of groundwater.
oring efforts indicated there were two flow paths associated
hese flow paths are called the western ﬂow regime and the

() m1n1m12at16€‘n%of sources, W (
Results of haracterlzatlon and m

In 2001, at the timéth %?ACL apphcatlon was submltted the leading edge of the contaminant
plume in the western* gitne was determined to be approximately 2,000 ft hydraulically
downgradlent of the AG, 1 The leading edge of the contaminant plume in the southwestern flow
regime was determmec}; S be approximately 1,000 ft hydraulically downgradient of the

A-9 Repository (Umetco 2001).

During site reclamation, sources of contamination were minimized by capping the tailings in the
AGTI, grading the ground surface to reduce infiltration rates, placing a clay liner and interim
cover on the A—9 Repository, and replacing the clay-lined north and south evaporation ponds with
the GHP No. 1 and 2 ponds that had synthetic liners and leak detection systems.

Under the CAP, groundwater pumped from the vicinity of the AGTI and A—9 Repository was
either evaporated in the GHP No. 1 or 2 or treated using an IX/RO treatment system. Treated
groundwater was injected into the Wind River aquifer. The goal of groundwater injection was to

LTSP—G@Gas Hills East, Wyoming, stposal Site . U.S. Department of Energy
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enhance remediation by increasing the groundwater flux beneath the A-9 Repository and the .
AGTI. The IX/RO treatment and injection system was evaluated in 1996 and determined to be
ineffective, and treatment was discontinued (Umetco2001).

From 1983 through the first half of 2000, 125 million gallons of contaminated groundwater were
extracted from the A~9 Repository extraction wells and approximately 55 million gallons of
treated groundwater were re-injected into the aquifer. Through the same time period,
approximately 95 million gallons of groundwater were extracted from wells in the vicinity of the
AGT], with approximately 45 million gallons of treated groundwater re-injected into the aquifer.
Contaminated groundwater extracted was treated and either discharged to evaporation ponds or
re- 1nJected into the aqulfer (Umetco 2001) Injectron of treated groundwater was performed both
“done in an effort to

%

to be Class III groﬁ' i
regulations; this clas

Because site-related cqn%minatio_n is not anticipated to result in increases at the POE over
background levels (or Class III standards), it was determined that the ACLs are protective of
human health and the environment at the POE and are ALARA. The evaluation indicated that
constituent concentrations are attenuated before reaching the proposed POE regardless of whether
the constituents are derived from mineralization, mining, or milling activities (processes that
could not be differentiated). With approval by NRC of the ACLs for the Gas Hills East disposal
site on March 29, 2002 (NRC 2002), operation of the CAP was discontinued. The CAP operated
for more than 12 years (Umetco 2001).
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Not long after the ACL application was submitted, the ACL for lead-210 (46.7 picocuries per liter
[pCi/L]) was exceeded at a southwest flow regime POC well. This prompted further evaluation of
lead-210 geochemical behavior and resulted in a proposed ACL for lead-210 that corresponded to
the all-time observed high (189 pCi/L). This resulted in an amendment of the ACL application to
incorporate this higher value (NRC 2006a).

ACLs have been granted for arsenic, beryllium, lead-210, nickel, selenium, thorium-230,
uranium, and combined radium-226 and radium-228 (NRC 2006b). The long-term groundwater
monitoring plan (described in Section 3.7) adopted these ACLs for the Gas Hllls East disposal
site.

trend graphs, historical concentrations of some of these const
expected when considering that ACLs were based on the 95

ACL® ‘ Ba;l;ﬁrgoet:nd
Analyte W'c:elstern Southwestern | Western Séuthwestern
OW | Flow Regime.|" n Flow Flow | Fiow Regime
Regime B [ “Regime Regime
/?rr:;/nLn;: 18 0.017 %%(22‘ 0.001-1.26
Beryllium 0.0012 0.01-0.01 -
0.24 —2.8-6.1 -0.8-3.5
0.016 0.01-2.1 0.01-0.28
o iL) 5 69.5 - 16.9 0.6-84 1.7-2,070
Sﬁg‘/it')m 0.05 0.0048 0.043 0.01-0.01 | '0.001-0.097
Th&fg/'t)m NA 0.108 0.86 -29-05 | -093-82
ﬂ;‘g‘ 11.9 NA 0.0071 0.15 0'892?' £ 0.0003-5.9
jfg/'ﬁe NA 2,000 76 84 1-14 1-138
S(#:S;S NA 3,000 1715 730 | 125-1920 | 61-1,675

ACL = alternate concentration limit; POE = point of exposure; mg/L = milligrams per liter; pCi/L = picocuries per liter;
Ra = radium; NA = not applicable.

®ACLs are applicable at the POC (Umetco 2001).

beomlng Class Il Groundwater Protection Standards for Ilvestock use are applicable at the POE (Umetco 2001).
°Mode|ed POE values and background concentrations obtained from the ACL application, Table 2.10 (Umetco 2001).
dConstituent is considered an indicator parameter (Umetco 2001).
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1:? Table 2-2. Summary of Historical Groundwater Data for the Gas Hills East, Wyoming, Disposal Site
: X
% Concentration Range « Detections vs Total Analyses
o::? Constituent Western Flow Regime® — Southwest Southwestern
o Wells - Iron Spring Flow Regime”
: _ Min Max Min Max «
"Arsenic (mg/lL) <0.001 <0.4 0.001 0.068 157 vs 180
Beryllium (mg/L) 0.0003 1.34 0.0001 <0.1 1vs7 99 vs 138
Chloride (mg/L) <1 810 9.3’ 29 32 vs 32 221 vs 221
Lead-210 (pCi/L) 2.8 45 1.2 2.3 2vs 2 175 vs 181
Nickel (mg/L) <0.01 8.88 0.0089 - 0.22 . 21vs 23- : 135 vs 139
Radium-226+228 (pCi/L) | <1.2 215 . 29 26.9 22 vs 22 182 vs 182
Selenium (mg/L) 0.0001 0.422 | <0.001 = <0.005 r 1vs23 22 vs 181
Sulfate (mg/L) 115 5,660 554 912 " 294 vs 294 32 vs 32 219 vs 219
Thorium-230 (pCi/L) 29 154 0.2 178 vs 215 ° 2vs2 147 vs 174
Uranium (mg/L) <0.00005 27.45 0.014 271 vs 295 32 vs 32 T 218 vs 221

mg/L = milligrams per liter; pCi/L = picocuries per liter; Ra = radium;<
aincludes data from wells MW1, MW21A, MW25, MW28, MW7
) lncludes data from wells GW7, GW8, MW72, MW82, and PW4
Note: Historical data obtained from Umetco.
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2.4 Tailings Impoundment and Repository Design-

v . .
" At the Gas Hills East disposal site, mill tailings, mill structures and debris, and haul road
material were disposed into a former on-site open-pit mine (the A—9 Repository), or in existing _
on-site impoundments (the AGTI, Heap Leach Area, and GHP No. 2 Repository). Together these
disposal areas cover approximately 300 acres of the site.

At both the AGTI and the Heap Leach Area, compacted clay was used to form the base and dams
of the impoundments during milling operations—mill tailings slurry was pumped into the AGTI
and low-grade ore was leached in the Heap Leach Area. These clay liners were not removed
prior to reclamation. At the GHP No. 2 Repository, the original liner consisted of a top liner of
high-density polyethylene (HDPE) geomembrane, a leachate ¢ ion/leachate detection layer,
and a bottom liner of HDPE on top of 18 inches of compacted clay Th 1er materials, down

| nation so that there

would not be a low permeability layer in the bottom of the
provide a “bathtub” effect (Umetco 2003). At the A-9 Rep

20 picocuries per square meter per secon
channels and slope grade were designed

containing the contam materlals to prevent dispersion.

Each of the disposal areas is covered by a radon barrier, a filter layer, a frost-protection layer,
_and a riprap cover. The thickness of these layers varies between disposal areas because disposal
cell design was revised during construction activities to reflect current criteria contained in

10 CFR 40, Appendix A and NRC’s Final Position on Previously Approved Reclamation Plans
(NRC 1995). Umetco prepared enhanced designs for the AGTI (Shepherd Miller, Inc. 1997) and
the A-9 Repository (Shepherd Miller, Inc. 1998) in response to the new regulations and
guidance.

For the Heap Leach Area, Umetco placed a 12-inch-thick radon barrier of compacted soil,
12-inch-thick filter layer, and 30-inch-thick frost-protection layer over the tailings and mill
‘debris according to a design that was not approved by NRC. In response to NRC concerns over

LTSP—Gas Hills East, Wyoming, Disposal Site U.S. Department of Energy
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the design, Umetco enhanced the cover design by: (1) placing additional frost-protection soil on
the existing cover of the top slope; (2) extending the proposed reclamation cover (18-inch-thick
radon barrier, 54-inch-thick frost-protection layer and the erosion-protection layer) down the side
slopes of the disposal cell; (3) extending the proposed reclamation cover over the gap between
the Heap Leach Area and the AGTI and over the GHP No. 2 Repository; and (4) replacing the
previously proposed vegetative cover with riprap erosion protection on both the top and side
slopes of the Heap Leach Area. As a result of the enhancements, the radon barrier layer is

12 inches thick beneath the top slopes and 18 inches thick on side slopes (NRC 1998a).

Per the approved 1980 reclamation plan, the AGTI cover consists of a clay radon barrier that is a
minimum of 1 ft thick, a filter material that is a minimum of 1 ft thick, and a layer of overburden
and spoils material that is a minimum of 7.5 ft thick. Several years@after constfuction, erosion of
Y%
the cover was noted, and concerns were expressed regardlng;,:erosmn along the east toe of the
AGTI impoundment. Also, additional contamination was found near the north\edge of the AGTI
impoundment. Umetco prepared the Design for Enhancement:of the Brzévzo\usly Approved
Reclamation Plan for the Above Grade Tailings Impoundme ¢gpherd Miller; Inc. 1997) and
modified the cover to (1) extend the radon barrier to the north an 5 st sides to cdver y
contamination found along the downstream toe, (2) add nprap’ g ortion of East Canyon
Creek to protect the toe of the impoundment, and (3) replace the vege,t,, cover with riprap
rock on top (6 inches thick) and side slopes (1 ft thick). A- generahzed Cr fion of the AGTI

is shown on Figure 2-8. //} N ; ;

In the NRC-approved 1987 reclamation design for the A—9 Rep051tory (ie. disposal cell), the
cover consisted of a 1-ft-thick clay radon barrlei ad ftfthick ﬁlter la/yer a 6 5-ft-thick frost-
protection/spoil layer, and a 6-inch- thick psoil layerJ An 1nter/1m cover from 1 to 5 ft thick was
placed over the entire A—9 area in 19 d 1989. In ti\le enhanced design the frost-protection
layer thickness was reduced to 4.5 ft e radon barrier thickness was increased to 1.5 ft.
Riprap replaced the vegetative- covér to'e e durability. The slope of the cover varies from
about 3 percent atthe- upstream end loam of about 13 percent at the downstream end.
The steeper slopes terminate in a rock apron/

In additjon, Tiprap-protected diver\s\ion ichannels to control surface water drainage were
cons/t/;ucted alor\lg the east and west margins of the cell to convey flood flows away from the site.
These diversion channels have an apron/toe to prevent gully intrusion into the channel. The

' maximum depth of gullying in the sife area was estimated to be about 6.5 ft, and the toe was

extended to this depth In de51gn1n/g the diversion channels, some sediment from the upland
drainage areas was expected to €nter the channels. However, the amount of sediment entering the
diversion channels is expected to be small because most of the dralnage area that funnels to the
channels is protected by réck covers, and because channel velocities are expected to be high
enough to prevent accimulations in the channels (Shepherd Miller, Inc. 1998). A generalized
cross section of the A—9 Repository is shown on Figure 2-9.

The GHP No. 2 Repository reclamation cover consists of a 1-ft-thick radon barrier layer, a
4.5-ft-thick frost-protection layer, and an erosion-protection layer. The reclamation cover for the
GHP No. 2 Repository was designed with a 1 percent grade on the top slope and 20 percent side
slope grades. A diversion channel exists between the AGTI embankment and the GHP No. 2
Repository to prevent surface water runoff flows from impacting the GHP No. 2 Repository
cover. A peak channel discharge was computed assuming a 9.3-inch PMP event over the
17.5-acre drainage basin of the AGTI (Umetco 2003).
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Figure 2-9. Generalized Cross Section of the A-9 Repository



2.4.2 Surface Water Diversion System

A site-wide grading plan was developed to determine the final grades and diversion structures
that would be used to control surface water flows from impacting the disposal areas. The final
grade established for the site forms the basis of the surface water diversion.system. The grading
plan (1) uses contours approved with the reclamation plans for the Heap Leach Area, AGTI, and
A-9 Repository; (2) provides a diversion channel to minimize potential erosion caused by
drainage from the AGTI cover; (3) provides diversion channels on the east and west side of the
A-9 Repository to direct runoff away from the cover; and (4) provides positive drainage for
other areas of the site. The North, East, and West Diversion Channels are shown on Figure 2-2.
Final topography at the disposal site is shown on Figure 2-3.

prov1des for directed flow
N
areas are covere(\i with rock-

of surface water, the surfaces of the reclaimed tailings disp
rlprap to prevent erosion, and the dlversmn channels were
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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 custody and long-term care 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 custody and long-term care of the Gas Hills East disposal site (State of
Wyoming 1994). Because the State declined this right, the site was transferred to DOE for
custody and long-term care.

Upon NRC acceptance of this LTSP and termmatron of Umetco’s hcense (Number SUA—648)
. N

by Umetco were transferred to DOE (Appendix A) The bal_j
owned, was withdrawn by BLM from public use and p]aced
and long -term care (Appendix A).

must be otu ied of the changes and the

7

3. Follow-up irispectidns and‘inspection reports, as necessary (Section 3.5).

4. Site maintenance, as necessary (Section 3.6).

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

6. Environmental monitoring (Section 3.7).

U.S. Department of Energy . LTSP—Gas Hilis East, Wyoming, Disposal Site
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3.3 Annual Site Inspections
331 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 mspectlons or monitoring
(10 CFR 40, Appendix A, Criterion 12).

To meet this requirement, DOE will inspect the Gas Hills East 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, varlance Any variance to
this inspection frequency will be explained in the inspection ///otlfy NRC and the
State of Wyoming of the inspection at least 30 days in advan ed inspection date.

332 .Inspection Procedure

Transect

Cover of tailings impoundments (AGTI,
A-9 Repository, Heap Leach Area, and
GHP No. 2 Repository)

East, West, and North Divers hannels
(GHP No. 2 Repository/Al
stone embankmept ;(AGTI east'si
erosion protection ar_ea)

heck for erosion, riprap placement, integrity, and functionality.

Check integrity of the area between tailings impoundments, the
site perimeter and boundary, perimeter fence and gates, site
entrance, boundary monuments, entrance sign, and site marker.

r and Balance of Site

‘Check 0.25 mile beyond site boundary for changes in land use.

Outl.ying Aready

The annual inspéction: ¢ a visual walk-through. The primary purpose of the inspection will
be to look for evidence such as disposal cell settlement, slumping, or cracking; wind or water
erosion; structural dlscontmulty of the containment dams; vegetation condition (including the
presence of noxious weeds); animal or human intrusions that could result in adverse impacts to
the site; or other modifying processes that could be detrimental to the performance of the disposal
system. Disposal site and disposal cell inspection techniques are described in detail in
Attachment 4 of the Guidance for Implementing the Long-Term Surveillance Program for
UMTRCA Title I and Title Il Disposal Sttes (DOE 2001)

~ LTSP—Gas Hills East, Wyoming, Disposal Site o ) U.S. Department of Energy
. Doc. No. S01407-0.0 July 2009
Page 3-2 :



)
' _LEGEND :
V// /)] SIE PERIMETER « BALANCE OF SITE

RXXX DIVERSION CHANNELS AND LAUNCH STONE EMBANKMENT (4 AREAS)

DN COVER OF TAILINGS IMPOUNDMENTS

M:\LTS\111\0060\01\SO139700\SO139701.DWG 03/23/09 1:15pm  whitneyj

2 ' Fm—

Figure 3—1. Map of Inspection Transects for the Gas Hills AEast, Wyoming, Disposal Site -
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Any changes in site vegetation will be noted during routine site inspections. If encroachment of
deep-rooted vegetation is observed in the vicinity of the disposal cell, particularly on the cover,
an evaluation will be conducted to determine if any action is necessary Federally, locally, or
state-listed noxious weeds present w1ll be controlled.

In addition to inspection of the site itself, inspectors will note changes and developments in the
area surrounding the site, especially changes within the surrounding watershed basin. Significant
changes within this area could include development or expansion of human habitation, erosion,
road building, mining and exploration activities, or other changes in land use. Changes in land
(or groundwater) use in the area immediately surrounding the site that could negatlvely impact
the site will be evaluated, as outlined in Section 3.7.

should be monitored more closely during general site mspe
documented in a field photograph log (Appendix B).

3.3.3 Inspection Checklist

inspection.

3.3.4 Personnel

who have been spec1f1ca11y trained to conduct site
vious site inspections).

(e.g., ecology, 3011 dnge management). If serious or unique problems develop at the site,
more than two inspectorsimay; be assigned to the inspection. Inspectors trained in specific fields
may be assigned to the‘inspection to evaluate serious or unusual problems and make
recommendations.

&

3.4 Annual Inspectlon Report

Results of annual site inspections and monitoring will be reported to NRC within 90 days of the
last site inspection of that calendar year (10 CFR 40, Appendix A, Criterion 12). In the event that
the annual report cannot be submitted within 90 days, DOE will notify NRC of the '
circumstances. Annual inspection reports will also be made available to the State and any other
stakeholders who request a copy. The annual inspection report for the Gas Hills East disposal site
is included in a document containing the annual inspection reports for all SlteS licensed under '
10 CFR 40.28. ‘
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Doc. No. $01407-0.0 . July 2009
Page 3-4



Results of the groundwater monitoring program will also be included in the annual inspection
and monitoring report. DOE will typically provide trends in water quality, in the form of
concentration versus time graphs, for all analytes with an ACL (along with the indicator
parameters, sulfate and chloride), for all wells in the monitoring program. In addition, DOE will
provide a table(s) containing groundwater quality data and water level measurements.

3.5 Follow-up Inspections

Follow-up inspections are unscheduled inspections that are targeted to evaluate specific findings
or concerns; and may be required (1) as a result of discoveries made durmg a prevrous annual
site inspection, or (2) as a result of changed site conditions re Aeitizer
agency.

3.5.1 Criteria for Follow-up Inspections

alu
m)y

ons at thé site are substantially

changed.

. An extreme natural condition, such

'DOE will establish and maintain lines of
emergency response agenc1es to fac111tate

r provide informat
'y, or integrity of th

f local agencies to confirm the seriousness of a condition

p/inspection or emergency response.

before conducting a‘follow-u

The public may use the 24-hour DOE telephone number (970-248-6070) posted prominently on
the entrance sign to request information or to report a problem at the site.

Once a condition or concern is identified at the site, DOE will evaluate the information and
determine whether a follow-up inspection is warranted. Conditions that may require a routine
follow-up inspection include significant erosion, storm damage, changes in vegetation, wildfire,
low-impact human intrusion, minor vandahsm or the need to evaluate, define, or perform
maintenance tasks.

U.S. Department of Energy ‘ - LTSP—Gas Hills East, Wyoming, Disposal Site
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- Conditions that threaten the safety or the integrity of the disposal site may require a more
immediate (non-routine) follow-up inspection. Slope failure, disastrous storm, major seismic
event, and deliberate human intrusion 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 proportion 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 routine follow-up inspection to perform maintenance or to evaluate
an erosion problem might be scheduled to avoid significant snow cover.

o Notify NRC pursuant to 10 CFR 40, Appendix A, Cri
whichever is determined to apply.

Chg. 1, or most current guldance)

. Respond with an immediate follow-up inspectio
response team.

. Implement measures as necessary to contai

"i'spersion' of radioactive materials
(Section 3.6). '

3.5.2 Personnel

ns will be selecteéd on the same basis as for the annual

ns will be included in the next annual inspection and .

i -ate reports will not be prepared unless DOE determines it

is advisable‘t ify NRC or other outside agency of a problem at the site.
If follow-up insp

- NRC a preliminary
Appendix A, Criterion

are requifed for more serious or emergency reasons, DOE will submit to
fzthe follow-up inspection within the required 60 days (10 CFR 40,

3.6 Routine Site Maintenance and Emergency Measures

3.6.1 Routine Site Maintenance

UMTRCA disposal sites are designed and constructed so that "ongoing active maintenance is not
necessary to preserve isolation" of radioactive material (10 CFR 40, Appendix A, Criterion 12).
The Heap Leach Area, GHP No. 2 Repository, A—9 Repository, and AGTI (and associated
surface water control systems) have been designed and constructed to mlmmlze the need for
routine mamtenance

LTSP—Gas Hills East, Wyoming, Disposal Site U.S. Department of Energy
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The top surface of the tailings impoundments were constructed with minimal slope to promote
positive drainage while minimizing runoff water velocities that result in erosion. Erosion
protection in the form of riprap has been placed over all impoundment covers and is expected to
endure for the long-term. Because of the riprap and mild slopes, adverse wind or water erosion
impacts that would require maintenance are not anticipated. Areas where runoff water could
achieve erosional velocities have been armored with riprap sized to withstand these forces. The
tailings impoundment area may be fenced to prevent damage from any livestock grazing in the
vicinity and to discourage intentional or unintentional trespassing.

If an inspection of the disposal site does reveal that an as-built feature has failed or degraded in
such a way that it compromises site protectiveness, an evaluation will be conducted to determine
an appr0pr1ate response actlon that ensures protectiveness of the S stem is mamtamed

cover materials.

/Measures

3.6.3 Criteria for Routine Site Maintenance

), criteria for" tm-ggenng particular DOE responses for
are not easily defined because the nature and scale

e as a guide for appropriate DOE responses (to specific
at the difference between routine maintenance and

of urgency and degree of threat or risk. DOE’s priority
ears an inverse relationship with DOE’s estimate of
response is also believed to be the least likely to occur.
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Table 3-2. DOE Criteria for Maintenance and Emergency Measures

Priority Description® Example ‘ Response

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

Seismic event that exceeds
design basis and causes
massive discontinuity in

Breach of disposal
1 cells with dispersal of
_ radioactive material.

cover. and repair breach.
Breach without 1 Partial or threatened Notify NRC. Immediate follow-up inspection
2 dispersal of exposure of radioactive by DOE emergency response team.
radioactive material. materials. Emergency actions to repair the breach.

3 Breach of site security. | Human intrusion, vandalism.

Maintenance of
4 specific site
surveillance features.

Deterioration of signs,
markers.

Erosion not immediately
affecting disposal cell,
change in riprap protection-
‘layer thickness. Invasion of
undesirable plant speci

Minor erosion or
undesirable changes
in riprap integrity or
vegetation.

§ 24

7 :

Routine maintenance completed duri hs will be summarized in the annual

inspection report.

In accordance wit , within” S of/ discovery of any Priority 1 or 2 events listed
. A -

1 Recovery Licensing Directorate, Division of Waste
Protection, Office of Federal and State Materials and

The telephone n for the req ired 4-hour notification to the NRC Operations Center is
(301) 816-5100. Th E 24-hour telephone number is (970) 248-6070.

3.7.1 Groundwater Monitoring

Groundwater monitoring is performed under this LTSP to demonstrate that 1) established ACLs
are not exceeded at the POC and remain protective at the POE (i.e., Wyoming Class III
standards—Ilivestock only-—will not be exceeded); 2) results are trending as expected (i.e., the
groundwater model presented in the ACL application is valid and attenuation of contaminants is
occurring as predicted); and 3) the engineered disposal system is performing as designed.

LTSP—Gas Hills East, Wyoming, Disposal Site _ ‘ ' U.S. Department of Energy
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Background

IIn 2002, following extensive groundwater corrective action, NRC granted ACLs for arsenlc

beryllium, lead-210, nickel, combined radium-226 and radium-228, selenium, thorium-230, and
uranjum for both the western and southwestern flow regimes (NRC 2002). The lead-210 ACL
for the southwestern flow regime was subsequently amended (NRC 2006b). Groundwater
monitoring requirements are contained in Appendix M of the ACL application (Umetco 2001).
The monitoring plan described therein identifies three types of wells: POC wells, non-POC
wells, and model validation wells. Upon approval, these ACLs and the associated groundwater
monitoring requirements were adopted into Umetco’s monitoring program as described in

their source material license (SUA-648, Condition 35), as amended per, submittal dated

January 5, 2004 (Umetco 2004).

The long-term groundwater monitoring program for the sit
incorporated these ACLs and many of the monitoring requ
application. However, the ACL application noted that post-lice
require adjustments as DOE developed its LTSP. In particular;
monitoring prior to license termination should be used by DOE a
monitoring requirements in the site’s. LTSP.

luated. All monitoring constituents WGre looked at
if the system appeared to be relatively stable. This

comblned ra
specific con

. Well MWI64 w11r ‘
. Wells MW1 and MW21A will be considered trend wells for the western ﬂow reglme

26 and-228, uranium, chloride, and sulfate); water level, pH, and
1 also be measured during sampling.

e considered the POC well for the western flow regime.

(rather than POCs).
. Well GW8 will be considered the POC well for the southwestern flow regime.

. Wells GW7 and PW4 will be eliminated from the groundwater monltormg network in the
southwestern flow regime. _

. Iron Spring will be eliminated from the groundwater monitoring network in the western

' flow regime.
U.S. Department of Energy ' » ) LTSP—Gns Hills East, Wyoming, Disposal Site
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Long-Term Groundwater Monitoring Program ‘ k

The long-term groundwater monitoring requirements are summarized in Table 3—3. Analytes

(i.e., COPC) and their respective groundwater protection standards, including NRC-approved
ACLs for the western and southwestern flow regimes, are presented in Table 3-4. Monitoring
locations are shown on Figure 2-2. :

v

Table 3-3. LTS&M Groundwater Monitoring Plan for the Gas Hills East, Wyoming, Disposal Site

-Analytes® and .

Well ’ ‘Monitoring : :
Designation Comments Frequency Water Quality
: Parameters
MW 1 Western flow regime trend well. Monitors radial flow "
from the AGTI. gl(;ocat:?r:s Leiq- g
- - , nickel, combine
MW21A xvc;a_ls_:ern flow regime trend well. Downgradient of the radium-226 and-228,
: - ranium, chloride, and
.Western flow regime POC well. Closest well ulfate; also water
MWI64 | downgradient of the AGTI. Historically reported hig : and specific
' : concentrations of most constituents. onitori ! ctance .
MW70A -| Western flow regime trend well. Screened in upper” ‘

part of aquifer. Monitors radial flow from AGTI.

Western ﬂow‘regime trend well. Downgr
MwW25 AGTI. Approximate leading edge of the’plume?;
Monitors plume migration/attenuatiol ;

MW71B Downgradient of the AGTI
of aquifer. Monitors verti

Mwas

MW77

Representative ¢

Southwestern roW
the A-9 Repository.

Southwestern flow r

lume. Early indicator of plume migration.

mit; AGTI = above ground tamngs impoundment; DOE = Department of Energy;
POC point of compliance;: OE = point of exposure.
@Analytes represent constituents of potential concern.

Specific conductance is an estimator of total dissolved solids and can be used to demonstrate that Wyoming ‘
Class Il standards are being met at the POE. '
Note: Model validation wells designated in accordance with the ACL appllcatlon (Umetco 2001).

LTSP—Gas Hills East, Wyoming, Disposal Site U.S. Department of Energy
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Tab/e 3-4. Analytes, ACLs, and Groundwater Protection Standards for the Gas Hills East Wyommg,

Disposal Site
AcL® Groundwater
Analyte (COPC) Western Flow Regime SOUthwes}ern Flow .Protection Standardb
Regime ‘
Arsenic® 1.8 mg/L 1.36 mg/L 0.2 mg/L
Beryltium® 1.64 mg/L 1.70 mg/L NA’
Lead-210 35.4 pCilL 189 pCilL " NA
Nickel 13.0 mg/l 9.34 mg/L NA
Combined Radlum-226 - 250 pCill 353 pGilL 5 pCilL
- Selenium® . 0.161 mg/L 0.05 mg/L -
Thorium-230° 57.4 pCi/L NA
Uranium 11.9mg/L . NA
Chloride® NA ,000 mg/L
Sulfate® ' NA

pCi/L = picocuries per liter; NA = not applicable.
®ACLs are applicable at the POC (Umetco 2001).

yoming Class Il Groundwater Protection Standards for ||vestock use are applical
“Analyte was removed from the LTS&M groundwater monltonng (i

’groundWater moves toward the site boundary and
oundwater models Chlorlde and sulfate analytical

results from’ wg/li%ﬁWﬂB \
and WDEQ Class IIT groundwat
s and standards will no
migration along the g

predicted maximumiyalie,or, "'groundwater protection standard may be exceeded at the POE
(i.e., that offsite protec -Ness may be compromised), DOE will inform NRC and WDEQ of the
results and conduct conj 1rinatory sampling, If the confirmatory sampling verifies the exceedance
or the threat of an excéedance, DOE will develop an evaluative monitoring work plan and submit
that plan to NRC for review prior to initiating the evaluative monitoring program. This plan
could involve expanding the analyte list to include all ACL constituents or other relevant
constituents, increasing monitoring frequency, or some other approach. Results of the evaluative
monitoring program will be used, in consultation with NRC, to determine if it is necessary for
DOE to perform additional studies or if implementation of corrective action is warranted.

LTSP—Gas Hills East, Wyoming, Disposal Site ‘
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Following the establishment of a baseline, the long-term groundwater monitoring program will
be reevaluated every five years (beginning in 2015) to determine if the ACLs remain protective
and that the cell is performing as designed. This approach is consistent with the ACL application
which indicated that the post-license-termination groundwater monitoring frequency should be
reduced to once every 5 years (Umetco 2001). Modifications to the monitoring program will be
made as recommended by these evaluations. For example, the evaluation may recommend that
the monitoring frequency and suite of analytical constituents be modified. Modifications to the

- monitoring program will only occur following NRC concurrence, and will be documented.

Groundwater monitoring will be discontinued entirely once the following criteria have been met:

1) trends have established that ACLs will not be exceeded at the POC (e.g., concentratlons of

site- related constltuents remain in compliance); 2) trends have demonst ted,that ACLs will
tandards (i.e., the site

G

Once every 10 years, beginning in 2010, DOE will check the records”
Engineer’s Office to determine if there have been significant changes in”
vicinity of the site, as suggested by WDEQ (WDEQ 1999)”Other nearby activities, such as
residential developments, uranium exploratlon or xtractlonf could affect the site
groundwater conditions will be noted during annua ' 'and subsequently evaluated.

Wyoming State
d

Results of the groundwater monitoring pr ram will be“includ d in the annual inspection and
monitoring report as discussed in Section:3.4.

3.7.2 Land Use M

DOE will m ‘mtor'land use in the area surrounding the site to
t site protectiveness. For example, a resurgence of

ng could lead to increased activity in the vicinity of the
‘disturbance. Monitoring of local water use will also be
Section 3.7.1 '

Riprap rock was selecte the cover material over the disposal areas on site; however, some
areas of the Gas Hills East disposal site were revegetated as part of the site reclamation.
Vegetation at the dlsposal site is expected to help maintain erosional stability. 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 not adversely impact the .

performance of the waste containment system.
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-3.8 Institutional Controls

| The Gas Hills East disposal site is owned by the U.S. Government. Federal ownership serves as

the primary-institutional control protecting the site by ensuring control of land use. DOE also
protects the site through institutional controls such as inspections and appropriate signage. Deed
notices may be used if determined appropriate (e.g., unsecured subsurface mineral interests).

Once every 10 years, begmnmg in 2010, DOE will verify that the property deed remains on file
in the Fremont County Courthouse.

3.9 Records

LM receives and maintains selected records to support post-
maintenance. Inactive records are preserved at a federal re
critical information required to protect human health and th
assets, protect legal interests of DOE and the public, and mit
from the cleanup of legacy waste.

. 44 USC 29, “Records Management by the
Administrator of General Services.”

rk planning process standard operating procedures, trained
s maintenance, and assessment activities. Requirements will be

personnel docume :
ement documents to subcontractors if and when appropriate.

transmitted through p'

3.11 Health and Safety

" Health and safety requirements and procedures for LM activities are consistent with DOE orders,

federal regulations, and applicable codes and standards. The DOE Integrated Safety Management
Process serves as the basis for the Contractor’s Health and Safety Program.

Specific guidance is contained in the Office of Legacy Management Project Safety Plan

(DOE 2007) or current guidance. This project safety plan is used to identify specific hazards
associated with the anticipated scope of work and provides direction for the control of these
hazards. During the pre-inspection briefing, inspectors are required to review this document and -

U.S. Department of Energy } : 'LTSP—Gas Hills East, Wyoming, Disposal Site .‘
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the LTSP to ensure that they have an understanding of the site. All personnel accessing the site
are briefed prior to entry of the potential hazards and the health and safety requ1rements
associated with the site and any work to be performed
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Umetco (Umetco Minerals Corporation), 2001. Final Application for Alternate Concentration
Limits for Gas Hills, Wyoming, Umetco Minerals Corporation, Grand J unction, Colorado, May.

Umetco (Umetco Minerals Corporation), 2003. Final Design and Reclamatzon Plan for GHP No.
2/Mill Area, Umetco Minerals Corporation, Grand Junction, Colorado, May.

Umetco (Umetco Minerals Corporation), 2004. Letter from Umetco Minerals Corporation to
NRC, Re: License Amendment Request, Material License SUA-648, Docket No. 40-0299,
January 5.

Union Pacific Resources-Mineral, from Georgia A. Cash, Dlstrlct IS 'sor regardmg Long-
Term Ground Water Qualtty Concerns based on Rexge"" ’ 7,
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Legal Description of Site Bo_undaryf
The legal description of the approximately 1,920-acre Gas Hills East, Wyoming, disposal site is:
All of Section 15, the N 4 of Section 22, the NE Y% of Section 21, the E %2 of Section 16, the
SE Y4 of Section 9, and the S Y2 of Section 10, Township 33 N, Range 89 W, 6™ p.m.,
Natrona and Fremont Counties, Wyoming: '

Containsvapproximatel’y 1,920 acres. : , -

The real estate correspondehce and instruments are maintained and file_d by the U.S. Department
of Energy, Office of Legacy Management, Grand Junction, Coloi

U.S. Department of Energy : ) LTSP—Gas Hills East, Wyoming, Disposal Site
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No. DE—AMO1-07LMO0060

GAS HILLS EAST, WYOMING,

Work Performed by

S.M. Stoller Corporation

FILENAME:

1500

ﬁ
DISPOSAL SITE,

PRE—TRANSITION LAND OWNERSHIP AND USE MAP

DATE PREPARED:

SCALE IN FEET
750
GRAND JUNCTION, COLORADO
LTSP—Gas Hills East, Wyoming, Disposal Site

0
U.S. DEPARTMENT OF ENERGY

JULY 17, 2009

Figure A-1. Pre-Transition Land Ownership and Use Map for the Gas Hills East, Wyoming, Disposal Site

PHILP SHEEP COMPANY (PRIVATELY HELD LAND)
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Field Photograph Log
Site: _ ' Purpose of Visit:
Date of Visit: _ Photo Type: (film and/or digital)
. - Post
' . Film . Field Trip :
Photo File Frame | Azimuth | Inspection | Report on Photo Caption
Name , i Web
No. Photo No. | PL No. (Y/N)

Lead Inspector: Assistant Inspector:.
Remarks:
Electronic File Location:
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Inspeotion Checklist: Gas Hills East

Date of This Revision:
Last Annual Inspection:

£33

Inspectors: and
Next Annual Inspection (Planned):
‘No. Item Issue Action
Contact NRC and WDEQ 30 days before
1 Protocols in spectlon
: Access is from the east on an established
2 . Access county road.
Specific site
3 | surveillance See attached list.
features _
. There are 13 monitor wells in the monitoring
4 Monitor wells network.
The AGT!, A-9 Repository, GHP No.
5 Riprap Heap Leach areas and diversion chaft
been armored with riprap for erosron protectro
Diversion
6 . g?::kn 2::8'}2“ Protection relies on rock F rférmance (visual inspection) and
. capacity. ,sediment or other obstructions are not
protection -
accumulating.
area ,
A Inspect revegetated areas and note
7 Vegetatlon condition of vegetation.

i ///ﬂ,

.,,'heckllst of Site-Specific Surveillance Features: Gas Hills East

Comment

Access Road

Entrance Gate

Entrance Sign

Boundary Monuments and
Section Corner Monuments

'Slte Marker

Monitor Wells

Regime)

MW21A, MW70A, MW25, MW71B,

POC wells: MW1164 (Western Flow Regime) and Gws (Southwestern Flow

Downgradient wells (trend wells or model validation wells)

MW72 and MW82 (Southwestern Flow Regime)

MW28, and MW77 (Western Flow Regime)

U.S. Department of Energy
July 2009
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‘license at Title 10 Code of Federal Regulations Part 40.28. In

- regime because gro

Historical Groundwater Monitoring at the Gas Hills East, WY Dlsposal Site:
Evaluation and Recommendations for Long-Term Monitoring

D1 Purpose

Extensive groundwater monitoring has been conducted at the Gas Hills East disposal site
(formerly known as the Umetco Minerals Corporation [Umetco] Gas Hills, Wyoming, uranium
mill tailings disposal site) in Fremont and Natrona Counties, Wyoming. Upon termination of
Umetco’s operating license (Number SUA-648) and development of a long-term surveillance
plan (LTSP), the site is transferred to the U.S. Department of Energy (DOE) for custody and
long-term care, and included under the U.S. Nuclear Regulatory Commlssmn (NRC) general

p the groundwater
this historical (pre-

monitoring program presented in the LTSP, DOE performed;an evalua
license termination) groundwater monitoring.

D2 Background

In February 1999, following extensive groundwater correcti

alternate concentration limit (ACL) application to address certain r
concentrations which remained (Umetco 2001). The ,
that the chemrcal constrtuents that are derrved from/t

€d on the premise
me as those related

(NRC 2006)

The uppermost occurren ¢ ndw: "’eneath the site is within the Wind River aquifer. The
gfaphlc units are separated by a mudstone
onclusive from site mformatron (hydrogeologic

aterflow is primarily to the west.

Site groundwater momt ng requlrements are contamed in Appendlx M of the ACL apphcatlon
The monitoring plan described therein identifies three types of wells: POC wells, non-POC
wells, and model validation wells. Upon approval, these ACLs and the associated’ groundwater
monitoring requirements were adopted into Umetco’s monitoring program as described in

their source material license (SUA-648, Condition 35), as amended per submittal dated

January 5, 2004 (Umetco 2004).

SUA-648 license monitoring requirements are summarized in Table D-1. ACLs, groundwater
protection standards, modeled POE values and background concentrations are provided in
Table D-2. Historical groundwater monitoring data for the constituents with ACLs, along with
the indicator parameters chloride and sulfate, are summarized in Table D-3 (time-concentration

U.S. Department of Energy LTSP—Gas Hills East, Wyoming, Disposal Site
July 2009 , ' Doc. No. S01407-0.0
. . Page D-1



plots for these analytes are provided in Attachment D—1). Monitoring locations are shown on

Figure D-2. Completion information for wells in the western flow regime and southwestern flow
regime are provided in Tables D—4 and D-5, respectively. And, a graphical representation of the
screen interval elevations for wells in the western flow regime and southwestern flow regime are

provided in Figures D-3 and D—4, respectively.

Table D-1. Historical Groundwater Monitoring Requirements from Umetco License SUA-648 for the.
Gas Hills East, Wyoming, Disposal Site

) ‘Western Flow Southwestern Flow L
Well Type Regime Wells Regime Wells Monitoring Approach
POC Wells MW1* GwW7* Wells to be sampled annually for ACL constituents.
. MW21A GwW8 7
: *Wells to be sam natural uranium (U-nat),
. sulfate, and chlon e.
Non-POC Welis MWI164 PW4 U-nat, chloride, and sulfate.
MW70A Mw72** Except for c ‘at the four model
MW25 Mweg2** validation wel Jucted for lnformat/on
Mw71B** and tracking pi b
Mwag** exceedances).
Mwz77
. Iron Spring "Results will b nfy model results.
Model Validation MwW71B MW72 ide and sulfate as described above
Wells Mw2s Mwea2 . rget levels derived for the
’ ation, Section 3.0 and

ACL = alternate concentration limit; POC = point of complianc

¢ Background
Modeled POE Values Rang e
Western Southwestern Western Southwestern
Flow Flow Regime Flow Flow Regime
Regime 9 Regime 9
0.039 . 0.017 0.001-0.092 0.001-1.26
. 0.005 0.0012 0.01-0.01 -
Lead?" (pCif 2.45 " 0.24 -2.8-6.1 -0.8-3.5
Nickel (mg/L) NA 0.065 - 0.016 0.01-2.1 0.01-0.28
Ra "™ 5 69.5 16.9 0.6-84 1.7-2,070
(pCilL) ) : : T
Selenium
0.05 0.0048 0.043 0.01-0.01 0.001-0.097
(mQ/L)230
Thorium
(pCilL) NA 0.108 0.86 -2.9-0.5 -0.93-8.2
Uranium &1
1.9 341 NA 0.0071 0.15 0.0009-0.26 0.0003-5.9
(mg/t) . : :
Chloride’
NA 2,000 76 84 1-14 1-138
(mg/L)
Sutfate? (mg/L) NA 3,000 1715 730 125-1,920- 61-1,675

ACL = alternate concentration limit; POE = point of exposure; mg/L. = mllllgrams per liter; pCi/L. = picocuries per liter; Ra = radium;

NA = not applicable.
?ACLs are applicable at the POC (Umetco 2001).

®Wyoming Class 1/l Groundwater Protection Standards for livestock use are applicable at the POE (Umetco 2001).
“Modeled POE values and background concentrations obtained from the ACL application, Table 2.10 (Umetco 2001).

IConstituent is considered an indicator parameter (Umetco 2001).

LTSP—Gas Hills East, Wyoming, Disposal Site
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Figure D-1. Hydrogeologic Cross Sections at the Gas Hills East, Wyoming, Disposal Site
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Table D-3. Summary of Historical Groundwater Data for the Gas Hills East, Wyoming, Dispbsa/ Site

Concentration Range

Detections vs Total Analyses

. Western Flow Regime® Western Flow Regime® | Southwestern
Constituent - : Flow Regime®
- Wells Iron Spring ) ow Regime
. . elis Iron Spring
Min Max Min Max _
Arsenic (mg/L) <0.001 <0.4 0.001 . 0.068 13vs 23 157 vs 180
Beryllium (mg/L) 0.0003 1.34 0.0001 <0.1 N1vs7 99 vs 138
Chloride (mg/L) <1 810 9.3 29 32 vs 32 221 vs 221
Lead-210 (pCi/L) 2.8 45 1.2 2.3 . 188 vs 219 2vs 2 175 vs 181
‘Nickel (mg/L) <0.01 8.88 0.0089 0.22 A\ 192 vs 210 21vs 23 135vs 139
Radium-226+228 (pCi/L) <1.2 215 2.9 23 vs:924 22 vs 22 182 vs 182
Selenium (mg/L) 0.0001 0.422 | <0.001 5 226 1vs 23 22 vs 181
Sulfate (mg/L) 115 5,660 554 32vs 32 219vs 219 .
Thorium-230 (pCi/L) 2.9 154 0.2 " 178 vs 215 2vs 2 147 vs 174
Uranium (mg/L) '<0.00005 27.45 0.014 271 vs 295 32 vs 32 _ 218 vs 221

ang resodsi(q ‘Suriodpy Iseq S[IIH seD—dS.L]

mg/L = milligrams per liter; pCi/L = picocuries per liter; Ra = radium;<

%ncludes data from wells MW1, MW21A, MW25, MW28, MW7OA,\M§.§I71B

®Includes data from wells GW7, GWS, MW72, MW82, and PW
Note: Historical data obtained from Umetco.




Table D—4. Historical Completion Information for Wells in the Western Flow Regime at the Gas Hills East,
Wyoming, Disposal Site

Well Depth (ft) Screen Surface Elev.* | Screen Interval Elev. | Completion
Designation P Interval (ft) (ft) ' (ft) Zone
MwWA1 79 39-79 6877.81 6838.81 - 6798.81 NA
MW21A 200 140-200 6958 6818 -6758 NA
Mw25 260 246 - 256 NA 6731.64 - 6721.64 ' Lower
Mwas 282 242 - 282 6911.2 6669.2 - 6629.2 Lower
Mwie4 260 180 — 260 6968.73 6788.73 - 6708.73 Lower
MW70A 151 130 - 150 6903.24 6773.24 -, 6753.24 Upper
MwW71B 329 303 - 323 : 6955.21 5 Lower
MW77 279 269 - 279 6942.71 Lower
Note; Information was obtained from the Statement of Completion and W of Wyoming). ltis .
unclear what “Upper” under the completion zone column for well MW70 f as 1 S Ow regime is in
the Lower Wind River aquifer (possibly is meant to be the upper portion o offts /
NA = Not Available: information was not provided for this field on the Staté r Description of
Well (State of Wyoming). 7
* Surface elevations represent the ground surface elevation at the time ofwel tion and do not account for

changes that occurred as a result of post-installation site construction activities.

Interval Elev. Completion

Well Screen Interva

Designation Depth (ft) (ft) (ft) Zone
GW7 190 150 - 1 6951.17 6801.17 - 6761.17 . NA
GW8 172 132 - ¢ 1 6921.34 6789.34 - 6749.34 NA
PW4 6798.51 - 6758.51 NA
MW72 6793.04 - 6773.04 Upper
MW82 6745.2 - 6730.2 Upper

llable information was not p
/yomlng)
ions represent the ground

LTSP—Gas Hills East, Wyoming, Disposal Site U.S. Department of Energy
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The long-term groundwater monitoring program for the site, as.presented in the LTSP,
incorporated these ACLs and many of the monitoring requirements contained in the ACL
application and subsequently adopted into Umetco’s source material license. However, following
a review of the ACL application and an evaluation of the historical groundwater monitoring data,
several observations were made that resulted in recommended modifications to the long-term
groundwater monitoring program.

D3 Evaluation of License SUA-648 Monitoring Requirements

The groundwater monitoring plan presented in the ACL application (and adopted into License
SUA-648) noted that post-license-termination monitoring might requlre adjustments as DOE

developed an LTSP. In particular, it was noted that results of momtorm'gyprlor,cto license
termination should be used by DOE and NRC to establish lon mo rtormg requirements in
the site’s LTSP.

liance (POC) wells.
dicator parameters sul'

than chlofide /%fate and tiranium. The groundwater model assumed that if observed
concentrations of chloride and sulfate in the model validation wells agreed with
predictions, that'other constituents would also behave as similarly (as long as they remain
below ACLs in BY C wells). There is no obvious correlation in time- concentratlons plots

for sulfate and chlorlde compared to other monitored constituents.

. The modeling approach for sulfate and chloride (i.e., numerical modeling) was different
than the geochemical modeling conducted for all other constituents. Therefore it is
questionable if sulfate and chloride trends are sufficient to validate the geochemrcal
model. :

. Because observed concentrations of a number of constituents in the POC wells are quite .
- erratic (the model assumed a constant source), it is not possible to interpret how this
variability might affect downgradient wells. It would therefore seem prudent, at least in

U.S. Department of Energy LTSP—Gas Hills East, Wyoming, Disposal Site
July 2009 ) o Doc. No. S01407-0.0
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the near term, to monitor all wells in the monitoring network for all constltuents 1n order
to validate the geochemical modeling. -

o Only one of the wells (MW77) was specifically identified in the ACL application’s
monitoring plan as representative of water quality at the POE (defined as the site
boundary). However, a comparison of POC wells with downgradient trend wells is
presumed to confirm that contaminant concentrations are attenuating as groundwater
moves toward the site boundary and that plumes are behavmg as predicted by the
groundwater models.

. Chloride and sulfate analytical results from wells MW71B, MW28, MW72, and MW 82
will be compared to background levels and WDEQ Class III groundwater standards to
validate groundwater modeling predictions that these le Standards will not be
exceeded at the POE. These two analytes are conservative tracer ir migration along
the groundwater flow path is not significantly attenuated) and early d1cators of plume
movement.

. Well MW1 seems questionable as a long-term POC fo
ACL application mdlcates that well MW 1 was used h1 0

s at the northern edge of the
ion of groundwater flow

roundwater monitoring plan in the ACL application only
zed for chloride, sulfate and uranium. Because this well

arsenic, berylllum selenium, and thorium-230), along with the 1nd1cator parameters
sulfate and chlor1de -

e Variability of some constituent concentrations is observed historically in well MWI64
indicating possible influences from legacy contamination rather than cell performance.
Therefore, with regard to cell performance, exceedance of an ACL at well MWI64 would
not be immediate cause for concern.

. Because well MWI64 is a more appropriate location for a long -term POC for the western
flow regime (for the reasons stated above), well MW21A will be considered a trend well
- for the western flow regime (rather than a POC).

LTSP—Gas Hills East, Wyoming, Disposal Site . U.S. Department of Energy
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The isoconcentration maps in-Appendix G of the ACL application indicate the
contaminant migration direction for some of the site-related constituents. These maps
were used to assist in determining which monitoring locations to include in the long-term
network based on these contaminant migration directions. A series of isoconcentration
maps for each analyte displays the result for three time periods; April-June 1990, January-
March 1995, and January-March 2000. It is recognized that these isoconcentration maps
are not current and conditions may have changed in the last 8 9 years.

Some of these isoconcentration results are conflicting and opp051te to the flow dlrectlon as
indicated in Umetco’s 2008 annual monitoring report (which shows water level elevations
collected in June 2008). For example, nickel, uranium, and beryllium show migration to

the east of the AGTI. This flow direction may be a result of the disruption that was caused
to the natural static groundwater flow conditions from nearly tw Jears of groundwater
corrective action (both extraction and injection of groundwater was performed under the
program). A return to natural static groundwater flow. cc
have occurred based on water levels shown in Umetco’s

4,

high concentration for
arsenlc berylhum combined -

that wéll MW70A is targeting a more specific interval
W21A, which has a 60 foot screen 1nterva1 (as compared

tO monitor vertic ne migration).

Historical ground ater data for well GW8 indicated that the high concentration for most

~ analytes occurs at this location for the southwestern flow regime. These include beryllium,

chloride, lead-210, nickel, sulfate, and uranium. In addition, the trend is increasing for
chloride, lead-210, nickel, combined radium-226 + 228, and sulfate at well GW8. ‘
Therefore, well GW8 will be considered the POC for the southwestern flow regime.

In September 2008, contract \yorkers. at the site inadvertently placed bentonite in POC
well GW7 (letter report from Umetco to NRC, January 6, 2009). The report indicates that
removal of bentonite from well GW7 was successful and accurate formational

- groundwater samples were being obtained, as demonstrated by subsequent monitoring

results. However, while it appears that the effort to remove the bentonite was successful,

U.S. Department of Energy ' LTSP—Gas Hills East, Wyoming, Disposal Site
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in order to erisure that future results are not affected by any residuél bentonite that may
remain, technically, it would be better to use another nearby locatlon (i.e., well GW8) as
the designated POC.

. Well PW4 is located directly downgradient to well GW8 and is scréened across much of
~ the same interval. Therefore, well PW4 is somewhat redundant and does not provide
significant value for monitoring long-term performance of the disposal system in the
southwestern flow regime. |

. Similarly, well GW7 is located directly upgradient to well GW8 and is screened across
~much of the same interval. Therefore, well PW4 is also somewhat redundant and does not
provide significant value for monitoring long-term performance of the disposal system in
the southwestern flow regime. :

flow that-occurs downgradient of the A-9 Repository th
Table D4, the screen interval elevations for wells MY

regime Appendix M of the
gmﬁcant impacts to water

ards and/or background concentrations bef_or_e
ndary—making the monitoring of a point (such as

Arsenic, bery

ium, and thorium- 23() were eliminated from the analytlcal suite.

. All wells in the toring network will be sampled and analyzed annually for all of the
remaining analytes—constltuents of potential concern—(lead-210, mckel combined
radium-226 and-228, uranium, chloride, and sulfate); water level, pH and specific
conductance will also be measured during sampling.

. Well MWI64 will be considered the POC well for the western flow regime.

. Wells MW1 and MW21A will be cons1dered trend wells for the western flow regime
(rather than POCs)

. Well GW8 wﬂl be c0n31dered the POC well for the southwestern flow regime.

‘e Wells GW7 and PW4 will be eliminated from 'the groundwater momtormg network in the
southwestern flow regime. ‘ :

LTSP—Gas Hills East, Wyoming, Disposal Site . . U.S. Department of Energy
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. Iron Spring will be eliminated from the groundwater monitoring network in the western
flow regime.

DS" Long-Term Groundwater Monitoring Program

The recommended long-term groundwater monitoring requirements are summarized in
Table D-6. Analytes (COPC) and their respective groundwater protection standards, including
NRC-approved ACLs for the western and southwestern flow regimes, are presented-in

Table D—7. Monitoring locations are shown on Figure D-2.

If samplmg results indicate an ACL is exceeded at a POC well, or trends mdrcate that either a

approach. Results of the evaluative monitoring program will’ be used
to determme 1f it 1s necessary for DOE to perform addrtronal studies

he ACLs remain protective
nt with the ACL application

evaluation
revised ant

1) trends have €stablished that ACLES will not be exceeded at the POC (e.g., concentrations of
site-related const ts have rer amed in compliance and consistent over-an adequate period of
time); 2) trends have nstrated that ACLs will remain protective at the POE—no exceedance
of groundwater protec andards (i.e., the site groundwater model has been validated and
attenuation of contamination is occurring as predicted); and 3) monitoring has demonstrated that
the disposal system is performing as designed (i.e., no evidence that contamination from the cell
1s being mobilized). Discontinuing of groundwater monitoring will only occur followmg NRC
concurrence. :

Results of the groundwater momtormg program will be mcluded in the annual 1nspect10n and
monitoring report submitted to NRC

U.S. Department of Energy ’ LTSP—Gas Hills East, Wyoming, Disposal Site
July 2009 Doc. No. $01407-0.0
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Table D-6. Long-Term Groundwater Monitoring Plan for the Gas Hills East, Wyoming, Disposal.Site

Well
Designation

Comments

Monitdring
Frequency

Analytes® and
Water Quality
Parameters

MW1

Western flow regime trend well. Monitors radial flow

from the AGTI.

MW21A

Western flow regime trend well. Downgradient of the

AGTL

MWI64

Western flow regime POC well. Closest well
downgradient of the AGTI. Historically reported highest
concentrations of most constituents.

MW70A

Western flow regime trend well. Screened in upper
part of aquifer. Monitors radial flow from AGTI.

Mw25

Western flow regime trend well. Downgradient of th
AGTI. Approximate leading edge of the plume.
Monitors plume migration/attenuation.

MW71B

Westermn flow regime model validation well.
Downgradient of the AGTI. Screened in lower portion
of aquifer. Monitors vertical plume migration.

Mwz2s

Western flow regime model validation w

MW77

GwW8

MW72

Mws2,

Downgradient of t

contaminant plume?

Annually for the

first 5 years
(through 2014)
at all locations.
DOE will
reevaluate the
monitoring

reqmrements //,

Alt locations: Lead-
210, nickel, combined
radium-226 and-228,
uranium, chioride, and
sulfate; also water
level, pH, and specific
conductan_ceb.

ACL = alter

ncentration I|m|t AGTI

’

LTSP—Gas Hills East, Wyoming, Disposal Site
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Table D-7. Analytes, ACLs, and Groundwater Protection Standards for the Gas Hills East Wyoming,

pCi/L. = picocuries per liter; NA = Not Applicable.
*ACLs are applicable at the POC (Umetco 2001).

yoming Class lll Groundwater Protection Standards for Ilvestock use are appllca
“Analyte was removed from the LTS&M groundwater monitoring, st

that concentrations have been very low and consistent.

Analyte is considered an indicator parameter and will be u

D6 References

D/sposa/ Site
) ACL* Groundwater
Analyte (COPC) Western Flow Regime Southwestern Flow Protection Standard®
Regime
Arsenic® 1.8 mg/L 1.36 mg/L- 0.2 mg/L
Beryllium® 1.64 mg/L 1.70 mg/L NA
Lead-210 35.4 pCi/L 189 pCi/lL NA
Nickel 13.0 mg/l 9.34 mg/L NA
Combined Raclum-226 250 pCilL 353 pCill 5 pCilL
-Selenium® 0.161 mg/L 0.05 mg/L.
Thorium-230° 57.4 pCilL - NA
Uranium 11.9 mg/L NA
Chloride* NA 000 mg/L
Sulfate® NA gL

Orporation) 2004. Letter from Umetco Minerals Corporation to

NRC, Re: License Amendment Request, Material License SUA-648, Docket No. 40-0299,

January 5.

Umetco (Umetco Minerals Corporation), 2008. Annual Report for Gas Hills, Wyoming,
July 2007 through June 2008, License SUA-648, Docket Number 40-0299, September.

U.S. Department of Energy
July 2009
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