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DOE
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EPA
FM
ft
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mg/L
MW
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UMTRCA
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Code of Federal Regulations
U.S. Department of Energy
median diameter
U.S. Environmental Protection Agency
Farm to Market Road
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Susquehanna Western, Incorporated
total dissolved solids
Uranium Mill Tailings Radiation Control Act.of 1978. (Title 49 United States
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1.0 Introduction

1.1 Purpose

This Long-Term Surveillance Plan (LTSP) explains how the U.S. Department of Energy (DOE),
as long-term custodian, will comply with the requirements of the general license for custody and
long-term care of the Falls City, Texas, uranium mill tailings disposal site.

The Falls City site was licensed on July 8, 1997, after the U.S. Nuclear Regulatory Commission
(NRC) concurred in the original LTSP (DOE 1997b). This revised LTSP incorporates the
requirements of the Ground Water Compliance Action Plan (GCAP) (DOE 1998) for the Falls
City site into a comprehensive management plan for the site. The GCAP imposed monitoring
requirements to ensure protection of human health and the environment from processing-related
ground water contamination. The environmental monitoring program developed in the GCAP
has been modified in this revised LTSP to reflect results obtained since the disposal cell was
closed in 1994.

The modification to the environmental monitoring program for the Falls City disposal site is to
continue monitoring the current network of wells annually for the next 5 years as a best
management practice and reduce the analyte list to total uranium and field'measurements of
temperature, pH, conductivity, turbidity, alkalinity, dissolved oxygen, and oxidation-reduction
potential.

1.2 Legal and Regulatory Requirements

The Uranium Mill Tailings Radiation Control Act (UMTRCA) of 1978 (Title 42 United States
Code Section 7901, as amended) provides for the remediation and regulation of uranium mill
tailings at uranium millsites addressed under Title I and Title II of UMTRCA. Title I sites, such
as the Falls City site, are former uranium millsites unlicensed and essentially abandoned when
UMTRCA was implemented on January 1, 1978. Title II of UMTRCA addresses reclamation of
uranium millsites under specific license on January 1, 1978. NRC is the licensing agency for
both Title I and Title II sites, although an Agreement State may elect to regulate a Title II site.

Federal regulations in Title 10 Code of Federal Regulations Part 40.27 (10 CFR 40.27) provide
for the licensing, custody, and long-term care of uranium mill tailings disposal sites remediated
under Title I of UMTRCA. NRC regulates a general license for the long-term custody and care
of these sites. Long-term care includes institutional controls, inspection, monitoring,
maintenance, and other measures to ensure that the sites continue to protect public health, safety,
and the environment after remediation is completed.

The general license becomes effective when a site-specific LTSP receives NRC concurrence.
The original LTSP for the Falls City site (DOE 1997b) received NRC concurrence on
July 8, 1997 (Appendix A).

Table 1-1 lists the requirements in 10 CFR 40.27 for the LTSP and for the long-term custody
and care of the Falls City site.
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Table 1-1. Requirements for the Long-Term Surveillance Plan and the Long-Term Surveillance and
Maintenance .of the Falls City, Texas, Disposal Site

Requirements for the LTSP
No. Requirement This L TSP

1. Final site conditions Section 2.0
2. Legal description of the site Section 2.3.1 and Appendix B
3. Long-term .surveillancie program Section 3.0
4. Follow-up inspections Section 3.4
5. Maintenance and other actions Section 3.5

Requirements for Surveillance and Maintenance
No. Requirement This L TSP
1. Changes to the LTSP ' Section 3.1
2. Permanent right-'of-entry . { Section 3.1
3. Notification of insPections, significant problems, or actions Sections 3.3, 3.4, 3.5, and 3.6

The plans, procedures, and specifications in this revised LTSP, are based on the Guidance for
Implementing the Long-Term Surveillance Program for UMTRCA Title I and Title 11 Disposal
Sites (DOE 2000). That document and the current LTSP constitute DOE's operational plan for
the long-term custody and care of the Falls City site.

1.3 Role of the U.S,. Department of Energy

In 1988, DOE designated the office at Grand Junction, Colorado, to be the program office for the
long-term surveillance and maintenance of all DOE remedial action project disposal sites, as well
as other sites as assigned, and to be the common o'ffice for the surveillance, monitoring,
maintenance, and institutional control of these sites. DOE established the Long-Term
Surveillance and Maintenance Program to carry out this responsibility. In 2003, DOE created the
Office of Legacy Management (LM) at DOE Headquarters. DOE-LM assumed the
responsibilities, of the long-term surveillance and.maintenance activities and is responsible for
implementing and revising this LTSP.

I
I
I
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I
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2.0 Final Site Conditions

2.1 Site History

In 1954, the first uranium deposits on the Gulf Coastal Plain were discovered in western Karnes
County. These deposits were in the Eocene sedimentary rocks that underlie the Falls City
disposal site and surrounding area. Discovery of these deposits led to extensive exploratory
drilling by Susquehanna Western, Incorporated (SWI). Open pit mining began in 1959.

SWI built and operated a mill at the site between 1961 and 1973 (DOE 1991). The mill used a
sulfuric acid leach process to extract more than 700 tons of uranium oxide (U30 8, or yellow cake)
from approximately 2.5 million tons of ore. The ore averaged 0.16 percent U308 . The yellow
cake was sold to the U.S. Atomic Energy Commission. The milling operation generated more
than 3.1 million tons of tailings. Tailings and waste solutions (acid raffinate) were impounded in
seven settling ponds, four of which were formerly open pit mines. The ponds were 30 to 35 feet
(ft) deep and unlined except for naturally occurring clay-rich horizons in underlying foundation
soils and sedimentary rocks. Once the ponds were filled with tailings, theywere called tailings
piles. Some references cited use the terms ponds and tailings piles interchangeably.

In 1975, SWI sold the millsite and tailings to Tepcore, Inc. Tepcore in turn sold the property to
Solution Engineering, Inc. (SEI) and its partner, Basic Resources, Inc. From late 1978 to early
1982, SEI conducted secondary recovery operations from four of the tailings piles. The recovery
operation used a system of shallow injection and recovery wells and an ion exchange process to
recover uranium and molybdenum from solution. Acid water from one of the ponds (Pond 7) was
used in this operation, and wastewater was pumped back into the pond. All ponds were.
eventually evaporated except Pond 6, which was recharged by natural seepage.

In 1982, SEI re-contoured the tailings piles and filled the remaining ponds. The disturbed area
was covered with 1 to 2 ft of local clay-rich soil and planted with native grasses.

The Falls City millsite was designated for cleanup under Title I of UMTRCA. At the start of
remedial action in 1992, the processing site consisted of two parcels of land (Figure 2-1).
Parcel A (473 acres) was northwest of the intersection of Farm to Market Road (FM)- 1344 and
FM-79 1. This parcel included the former millsite, one mill building, five tailings piles (Piles 1, 2,
4, 5, and 7), and one tailings pond (Pond 6). The Falls City disposal site now occupies the
northern part of this parcel. Parcel B (120 acres) was approximately 1 mile east of Parcel A.
Parcel B enclosed Pile 3. The two parcels were connected by a corridor that accommodated a
slurry line. The slurry line carried waste materials from Parcel A to Pile 3 in Parcel B while the
mill was in operation.

Windblown contamination was present on 298 acres associated with Parcel A and 80 acres
associated with Parcel B. Thirteen vicinity properties were also contaminated with radioactive
materials imported from the millsite. A total of 7,143,000 tons of radioactive materials from all
sources were identified for remediation.
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Figure 2-1. Contaminated Areas at the Falls City, Texas, Disposal Site, Before Remedial Action

LTSP for the Falls City, Texas, Disposal Site
Doc. No. S0130700
Page 2-2

U.S. Department of Energy
March 2008



The approved site remediation strategy was to encapsulate tailings and other'residual radioactive
materials in an on-site engineered disposal cell. Most of the tailings in Piles 2 and 7 and all'f the
tailings in Pile 1 were left in place. The remainder of Piles 2 and 7 and all of Piles 3, 4; 5,-and
tailings in Pond 6, along with windblown and vicinity property materials, were placed within the
area occupied by Pile 1 and most of Piles 2 and 7. Remedial action began in-I1992 and was,
completed in 1994. Ford, Bacon, and Davis (1981) and DOE (1991, 1992) provide detailed
information on site history and remedial action.

2.2 Area Description

The Falls City disposal site is in Karnes County, Texas, approximately 8 miles southwest of the
town of Falls City and 46 air miles southeast of San Antonio (Figure 2-2).

The site is on the northern margin of the West Gulf section of the Gulf Coastal Plain
Physiographic Province in an area of low hills underlain by Tertiary sedimentary rocks that dip
gently southeast toward the Gulf of Mexico. Relief in the vicinity of the disposal site is 100 ft or
less. The site is on a broad drainage divide between the San Antonio and Nueces Rivers at an
elevation of approximately 450 ft above sea level.

The surrounding area is rural. Historically, the land has been used for dry-land grain and hay
farming and cattle, swine, and dairy production. Before mining, the Falls City site was part of a
large dairy farm. Although the area is sparsely pop'ulated, about 14 residences are within 1 mile
of the disposal site. Former open pit uranium mines are scattered throughout the area.

Vegetation in the vicinity of the site consists of grasses in upland areas'land dense woods along
stream courses. Mesquite and large cactus are prominent in areas of vergrazing.

Climate is subtropical with hot humid summers and mild winters (DOE. 1991). The average
annual maximum temperature is 79 TF, and the average annual minimum temperature is 58 TF.
Maximum summer temperatures are typically in the 90s and may exceed 100 °F. Winter
temperatures below freezing are infrequent. Annual average precipitation is~appr6ximately
30 inches and typically ranges from 25 to 38 inches. The greatestrainfallf0ccurs in late Spring,
summer, and early fall. Heavy rainstorms are not uncommon, and tropical Storms (hurricanes)
occasionally occur (Ford, Bacon, and Davis 1981).

2.3 Site Description

2.3.1 Legal Description

Pursuant to Section 104 of UMTRCA, the State of Texas, in 1990 and 1991, acquired
746.13 acres for remedial action (DOE 1997b). Upon completion of remedial action,
231.15 acres of land, including the disposal cell and land immediately adjacent, were transferred.
to DOE f6r ong-term•custody. Perpetual access to the site is from FM-1344 that runs along the

northeast side of the site and.County Road 202 along the northwest side of the.site (Figure 2-1)....
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IFigure 2-2. Location Map, Falls City, Texas, Disposal Site
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The legal description of the site and a brief history of land acquisition are in Appendix B. Site
boundaries are shown on Figure 2-4.

Land surrounding the site is privately owned. The remainder of the land acquired by the State
was sold in 2005.

2.3.2 Location and Access

Table 2-1 shows mileages and driving directions to the site. See also Figure.2-2.

Table 2-1. Driving Directions to the Falls City, Texas, Disposal Site

Mileage Route
0.0 Intersection of Interstate Highway 37 South (I-37S) and U.S. Highway 181. Proceed

southeast on Highway 181 through Floresville toward. Falls City.

32.4 Junction with County Road 887 north of Falls City. Turn right (southwest).

33.6 Junction with Farm-to-Market Road (FM)-791. Turn right (southwest).

41.1 Junction with FM-i1344. Turn right (nrorthwest).

Access gate at the east corner of the site adjacent to FM-i ,344.At this location, the site is
immediately west of FM-1 344.

2.3.3 Site Description

Features described in this section are shown on Figure 2-4.

Disposal Site--The site comprises 231.15 acres, of which 127 acres are occupied by the disposal
cell,, including the apron. The disposal site is on top of a broad drainage divide. Runoff from the
northern half of the site flows into natural drainages northeast and east of the site. These
ephemeral drainages are tributaries of the San Antonio River. Runoff from the southern half of
the site drains south and southwest into Tordilla Creek, an ephemeral tributary of the Nueces ,
River.

Disposal Cell-The disposal cell contains 7,143,000 dry tons of residual radioactive materials.
These materials consist of tailings, millsite debris, vicinity proqperty materials, and windblown
contamination. Total activity within the cell is 1,277 curies of'iradium-226.

The disposal cell is a rectangular, flat-topped mound that rises 30 to 40 ft above surrounding
grade. It is a surface impoundment, but parts of it are below grade-where it was constructed
above pre-existing, backfilled, open-pit mines. The highest elevation on'top of the cell is 487 ft
above sea level. The base of the cell is approximately 2,500 ft long on the b'ri-tihwe~t. and.'ý" :;
southeast sides, and 2,200 ft long on the northeast and southwest sides.. .

In the lower part of the cell, debris from the mill building was placed above pre-existing tailings
and the surface of the ground. Organic materials such as woody debris and grubbed vegetation
were distributed throughout the cell. Relatively clean, fine-grained, windblown material was
placed above the other materials toward the top ofthe cell-to restrict the release of radon to-the,
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atmosphere (radon flux) (DOE 1996). Contaminated materials underlie the side slopes of the
cell.

The tailings are encapsulated and protected by an engineered cover on the top and side slopes of
the disposal cell. The component layers of the cover are designed to prevent erosion, limit radon
flux, and restrict infiltration of rainwater (Figure 2-3). The disposal cell is designed to withstand
a probable maximum precipitation event (defined as the largest storm that could hypothetically
occur as a result of the most severe meteorological conditions possible occurring simultaneously
over a watershed at a given time) of 19.2 inches of rainfall in 1 hour and a seismic event with
horizontal ground acceleration of 0.1 g (g = standard acceleration of gravity) (DOE 1992).

6-INCH-THICK 36-INCH-THICK
TOPSOIL LAYER LOW-PERMEABILITY

("K RADON BARRIER

VERTICAL EXAGGERATION
NOT TO SCALE
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Figure 2-3. Disposal Cell Cross Section

On top of the disposal cell, the cover is 72 inches thick. It consists of a 36-inch-thick layer of
highly compacted, clay-rich soil (radon barrier), a 30-inch-thick layer of soil suitable as a
growing medium, and a 6-inch-thick layer of topsoil. The radon barrier is designed to limit radon
flux to less than the U.S. Environmental Protection Agency (EPA) standard at 40 CFR 192.02 of
20 picocuries per square meter per second. The highly compacted, fine-grained radon barrier also
serves to restrict the infiltration of rainwater into the tailings.

The 6-inch-thick layer of topsoil above the radon barrier supports a dense mixture of range
grasses, primarily Kleingrass (Table 2-2). The grass provides erosion protection and removes
moisture from the soil through evapotranspiration. The grass is cut several times each year,
depending upon rainfall. The hay is bailed for feed (Section 3.5). Because of the mild climate,
the radon barrier and soil cover are not subject to freeze-thaw cycles.
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Table 2-2. Top Slope Seed Mixture, Falls City, Texas, Disposal Site

Species Rate (pounds per acre)
Green sprangletop 1.90
Common Bermuda 10.20
Sideoats grama 0.96
Kleingrass 5.14
Total 18.20

The top of the disposal cell has a 100:1 (1 percent) slope to prevent standing water and minimize
the velocity of runoff. The cover over the top of the disposal cell has a high water storage
capacity. It stores water during periods when rainfall exceeds runoff and evaporation, and returns
water to the atmosphere through evapotranspiration.

The cover on the side slopes is 46 inches thick. It consists of a 24-inch-thick radon barrier of the
same compacted clay-rich soil used for the top slope. This layer is covered with 6 inches of
bedding material and a 16-inch-thick layer of riprap. The riprap has a median diameter (D5 0) of
7 inches (D50 is the diameter of rock such that 50 percent of tdie rock by. weight is of that
diameter or larger.) The bedding layer was placed over the radon barrier to protect it during
placement of the riprap. The bedding layer also facilitates runoff following storms. The side
slopes of the disposal cell have 5:1 (20 percent) slopes.

An apron of rock surrounds the base of the disposal cell on all sides. The apron is from 6 to 10 ft
deep and extends 29 ft beyond the toe of the side slopes. Riprap in the apron has a D5 0 of
11 inches. The apron protects the side slopes of the disposal cell from erosion adjacent to the
disposal cell and is' graded to direct runoff away from the cell.

Rock drains at the north and south corners of the cell extend outward from the apron for a
distance of 350 ft. An apron outfall, constructed of the same rock as the apron and rock drains, is
midway along the northeast side of the disposal cell. The apron outfall and rock drains convey
runoff away from the cell.

The side slopes, rock apron, rock drains, and apron outfall are designed to withstand a Probable
Maximum Precipitation event.

2.3.4 Institutional Controls

Institutional controls at the site consist of federal ownership (withdrawal) of the land within the
boundaries of the DOE-owned disposal site, which allows DOE full control of on-site land use.

DOE has imposed use restrictions in the form of deed restrictions on the portion of the former
processing site acquired by the State of Texas but not incorporated into the disposal site
(Appendix B). This parcel was sold to a private entity in 2005.
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I
2.3.5 Specific Site Surveillance Features

Features described iný this section are, shown on Figure 2-4. Specifications for construction of
these features are in thetguidance document (DOE 2000). I
Fence and Gates-A barbed-wire stock fence on the property line encloses the site. The

entrance gate is a tubularimetal gate at the eastern corner of the site adjacent to FM-1344. A I
second, gate is at the north corner of the site between boundary monument BM-2 and survey
monument SM-i. The second gate is a simple wire gate wide enough for vehicles. Another wire 3
gate is on the northwest side of the property, adjacent to County Road 202. All gates are locked.

Boundary and Survey Monuments-There are two boundary monuments. BM-1 is near the
west corner of the site, and BM-2:is near the north comer of the site. Both are Berntsen Model I
A-1 federal aluminum survey:monuments. Boundary monuments extend about 12 inches above
the ground.. 3
There are three survey;monuments. SM-1 is near the north corner of the site approximately
150 ft east of BM-2 where the property corner is truncated. SM-2 is near the east corner of the 3
site, and SM- 3is'near'the south corner of the site. All survey monuments are Berntsen RT-1
survey monuments sIeIt in: concrete. The concrete bases extend about 4 inches above the ground.

Each boundary and survey monument is set approximately 5 ft inside the property boundary.

Site Markers-Site mar kers are unpolished granite monuments embedded in concrete. SMK-1
is just inside the entrance gate at the east corner of the site. SMK-2 is at the crest of the disposal
cell. The markers are identically inscribed with the following information: a diagram to show the
site boundary and location of the disposal cell, the date of closure (February 9, 1994), the I
quantity of tailings (7,143,000 dry tons), and the level of radioactivity within the disposal cell
(1,277 curies of radium-226). .

Signs-Sixty-four perimeter (warning) signs are mounted on steel posts at 500-ft intervals
around the edge of the site. The signposts are set back 5 ft from the site boundary and are set in
concrete. The signs are numbered P1 through P64 on Figure 2-4.

The signs are metal or plastic placards, approximately 24 inches wide and 18 inches high.
Information on the. signs states that'.the.site is a uranium mill tailings repository, U.S.
Government property;, no ýtrespassingallowed. The international symbol for radioactive materials
(trefoil) is on- each. sign. to warn i0f the, potential hazard, although there is no hazard as long as the
engineered cover over the.tail:ingsteinains intact;'.Signs have black lettering on a yellow
background.

In addition to the perimeter signs, an entrance sign is on a post just inside and to the left of the I
entrance gate. This sign provides the same information as the perimeter signs and also a 24-hour
telephone number ([970] 248-6070) for the public to contact DOE in case of an emergency or
inquiry.

Settlement Plates-There are 10 settlement plates in two groups on top of the disposal cell.
Settlement plates were used to. monitor settlement. during and immediately following I
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construction of the disposal cell. Settlement or movement, as measured, did not exceed 1 inch
vertically or 0.7 inch laterally, and was determined to be insignificant. Monitoring of settlement
plates was terminated soon after the disposal cell was completed. The settlement plates are
artifacts of construction and are no longer monitored or maintained.

Monitor Wells-There are twelve DOE monitor wells remaining at the Falls City site
(Figure 2-5). Wells are constructed to State of Texas specifications for monitor wells and are
protected by locked steel covers. Completion diagrams are appended to the GCAP (DOE 1998).

2.4 Geology

The Falls City site is underlain by surficial deposits (soils) and clastic sedimentary rocks of the
Eocene Whitsett Formation. The three members of the Whitsett Formation are, in descending
order, the Deweesville Sandstone, Conquista Clay, and Dilworth Sandstone. The Conquista Clay
is composed of three subunits: an oxidized upper clay/silt, a middle sandstone, and a lower clay.
The Manning Clay underlies the Whitsett Formation. Both the Deweesville Sandstone and
Conquista Clay are composed of poorly lithified, fine-grained sandstones and carbonaceous
siltstones and claystones deposited in lagoonal to strand plain, barrier bar environments. The
Dilworth Sandstone is predominantly fine-grained. Uranium ore occurs primarily in the
sandstone units. Volcanic ash, abundant in some units, is the likely source of the uranium. The
Whitsett Formation underlies the surficial soils at the Falls City site.

Geologic structure at the site is relatively simple. Strata dip uniformly one to four degrees
southeast toward the Gulf of Mexico and are undeformed. The Falls City fault is one mile north,
and the Fashing fault system is 5 miles south of the site (DOE 1991); these are typical gulf coast
slump faults that parallel the coast. Neither is active or considered capable of generating
sufficient seismic activity to threaten cell integrity. Minor seismic activity was reported on
12 occasions in Karnes and Atascosa Counties between 1973 and 1993.: Only one report of
seismic activity was in Karnes County; the other 11 were in adjacent Atascosa County. All
12 events were listed as "probably man-made" (i.e., attributed to oil and gas withdrawal)
(University of Texas, undated).

2.5 Ground Water

2.5.1 Ground Water Occurrence

Two aquifers of interest underlie the site: the shallow Deweesville/Conquista aquifer and the
deeper Dilworth aquifer. Because the two aquifers are hydraulically connected, they constitute
the uppermost aquifer for regulatory purposes. The Dilworth aquifer is underlain by the Manning
Clay, a 300-ft-thick aquitard that isolates the uppermost aquifer from better quality ground water
in deeper aquifers.
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Figure 2-5. Ground Water Monitor Wells, Falls City, Texas, Disposal Site
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Ground water occurs in the Deweesville/Conquista aquifer under unconfined conditions at
depths ranging from 5 to 30 ft (DOE"1 997a). Recharge is primarily from precipitation falling on
areas of outcrop and some seepage from other formations. When the tailings ponds were active
(some consisted of open pit mines excavated into the ore-bearing Deweesville and Conquista
units), they provided an additional component of recharge. Discharge in the downdip direction is
to Tordilla Creek and an unnamed tributary southeast of the site. Discharge may also occur to
Conquista Creek southeast of FM-791. North of Parcel B (Pond 3), discharge is to the Scared
Dog Creek drainage. A downward hydraulic gradient exists between the Deweesville/Conquista
aquifer into the Dilworth aquifer. No continuous impermeable strata separate the two aquifers.

Ground water occurs in the Dilworth aquifer at depths ranging from 30 to 100 ft beneath the site.
Ground water is unconfined in the updip direction near the outcrop and is confined by 30 to 50 ft
of carbonaceous clay in the lower part of the overlying Conquista Clay in the downdip direction
beneath the disposal cell. This lower clay unit acts as an aquitard to downward seepage of
ground water from the Conquista sandstone unit. However, some' hydraulic connection between
the overlying Deweesville/Conquista aquifer and the Dilworth aquifer is believed to occur
because uranium exploration boreholes were drilled through both aquifers across the region. The
boreholes probably were' not properly decommissioned, as was a common practice of the time.

Before site remediation, the potentiometric surface of the Deweesville/Conquista aquifer defined
a ground water mound beneath the former processing, site that was created by infiltration of
processing solutions (DOE 1997a). Literature research and historical data indicate the
Deweesville/Conquista strata beneath the site were unsaturated before milling operations began
(DOE 1995). Recent ground water monitoring results indicate that the ground water mound is
dissipating. This is most likely the result of regional potentiometric equilibrium becoming
reestablished after some local sources of recharge were eliminated (i.e., cessation of ore-
processing activities and removal of tailings ponds during remedial action).

Aside from the lowering of water levels in some monitor wells-near the disposal cell, ground
water elevations measured in many of the existing DOE-owned monitor wells have remained
relatively stable, since completion of the disposal cell. Some monitor wells reflect a slight
regional rise in water levels for the past 3 to 4 years. No significant deviations of the water level
have been noted in the vicinity of the disposal site (Figure 2-6).

2.5.2 Ground Water Quality

Ground water in the Deweesville/Conquista and Dilworth aqlpferis in the vicinity of the Falls
City site is of limited use and is unsuitable as a source of drhiking water because of widespread
ambient contamination (naturally occurring uranium minerilizatioh) an'ddegradation caused by
associated human activities (uranium exploration and mining),ot frelated to uranium-ore
processing. The disposal cell is located near former open pit uranium mines in a geochenilcally
active environment. Remnant uranium mineralization is being redistributed through recharge by
oxidizing meteoric water at the formation outcrop immediately updip of the site.
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Figure 2-6. Static Ground Water Levels Near the Falls City, Texas, Disposal Site U
DOE has monitored the ground water from 10 monitor wells at the Falls City disposal site as I
specified in the LTSP (DOE 1997b) and GCAP (DOE 1998). Ground water monitoring data are
available in the DOE--LM SEEPro database, and analyses of results from the November 2005 i
sampling event are available in the Data Validation Package (DOE 2006). A summary of ground
water quality measurements is presented in this section.

Background Ground Water Quality-The Deweesville/Conquista aquifer was unsaturated i
beneath the site before mining and milling activities began. Consequently, background ground
water quality information for the former Falls City millsite does not exist (DOE 1997a). DOE
obtained representative background ground water quality information from an area of the I
Deweesville/Conquista aquifer near Hobson, a small town about 3.5 miles south of Falls City, in
an area removed from the effects of uranium-ore processing (DOE 1997a). 5
Ground water quality varies within the Deweesville/Conquista and Dilworth aquifers in the
vicinity of the disposal site depending on oxidation state and length of time the ground water has
been in contact with aquifer materials. The ground water chemistry in each permeable zone is I
distinct. Oxidizing conditions exist within the permeable zones beneath the millsite, and
conditions become more reducing downdip. Table 2-3 shows typical water compositions for the
various zones, determined during remedial action.

Ground Water Contamination-CGround water monitoring has identified milling-related
contamination in the Deweesville/Conquista and Dilworth aquifers. Hazardous constituents in I
ground water that were derived from uranium milling operations at the Falls City site include
arsenic, cadmium, molybdenum, radium, selenium, and uranium. These constituents have been
detected at concentrations that exceed EPA maximum concentration limits in 40 CFR 192. In I
both aquifers, contamination in ground water generally coincides with pH values that are lower
than typical background values. Typically, pH values for the tailings pore fluids were 3
LTSP for the Falls City, Texas, Disposal Site U.S. Department of Energy
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approximately 3.0 standard units, and pH values in affected ground water in the
Deweesville/Conquista and Dilworth aquifers range from 3.5 to 6.3 and 5.5 to 7.0 standard units,
respectively. Because ground water pH initially has been shown to influence, contaminant fate
and transport; pH changes have been monitored as an indicator of ground water quality. The
Deweesville/Conquista and Dilworth aquifers naturally buffer the low pH as ground water moves
downgradient (DOE 1997a).

Table 2-3. Typical Background Water Quality Data for the Deweesville/Conquista and Dilworth Aquifers

Tailings Reduced Zone Transitional Zone Oxidized Zone
Constituent Fluid (0utcrop area)

0607a 0667 0668, 0951 0969 0967 0968. 0979
Alkalinityb - 252 250 . 307 291 116 226 193

Calcium 510 335 405 364 495 278 90 258
Chloride 1,040 785 944 708 779 .793 338 672
Iron .544 0.45 0.19. 0.03 0.87 < 0.03 ".< 0.03, <0.03
Magnesium 214 31.8 45.1 29 61 30.5. 8.1 28.3

Manganese 22.6 0.21 0.78 0.21 2.94 0.02 < 0.01 .0.07
Nitrate < 1.0 4.9 3.5 4 1.3 10.2 12.4 4.4
pH 2.93 6.65 6.63 6.75 6.70 5.98 6.58" 6.08
Potassium 2.38 43 29 45 43 30 18 36
Sodium 832 678 583 652 550 675 121 531
Sulfate 7,390 1,043 930• 856 11,290' 8.17 ..156 - 569
TDSc 11,900 3,120 3,310 2,291 3,650 2,750 61224 2,210
Uranium 0.908 0.015 '0.017 '0.008 0.010" 0.003 0.068 0.25

Notes: All concentrations are in milligrams per literexcept pH.
Wells 0951, 0667, and 0668 are completed in the Deweesville/Conquistaaquifer. Wells 0967, 0968, 0969,.
and 0979 are completed in the Dilworth aquifer.
Analytical results are from the June/July 1991 sampling.
Source: DOE 1997a&aThese are monitor well identifiers.

bReported as milligrams per liter CaCO3
cTotal dissolved solids

Two areas have been identified in the Deweesville/Conquista ;aquifer on the basis of pH values
that are lower than pH values in portions of the aquifer that were not affected by ore-processing
activities. These areas are defined by the pH isopleths in Figure 2-7. The source appears to be
the open pit mining operations that occurred on Parcels A and B -and the processing solutions
pumped to the pits and piles on Parcel A. One area has been delineated in the Dilworth aquifer•
beneath Parcel B (see Figure 2-8). Tailings pore fluids werealso generally lower in pH than,
background ground water and are essentially indistinguishable from ptocessing-related
contamination. .

Contaminant mobility generally increases as pH decreases. Recent:pH':.values -for ground water in'
all monitor wells were generally consistent with historical data, although slight increases were
observed at some locations. Increasing pH most likely reflects equilibrating ground water'
chemistry as potentiometric surfaces adjust to elimination of some sources of recharge.
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Figure 2-7. Ground Water pH in the Deweesville/Conquista Aquifer
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Figure 2-8. Ground Water pH in the Dilworth Aquifer
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Monitoring results indicate that pH is not necessarily an indicator of contaminant concentrations.
For instance, at monitor well 0880, cadmium, radium; and gross alpha levels have historically
been higher, and pH has generally been lower, than at the other wells in the monitoring network.
Uranium concentration in monitor well-0880 has increased in recent years and is now decreasing;
concentrations in the May 2005 and November 2005 samples were 9.2 and 8.5 milligrams per
liter (mg/L), respectively. The overall increase in uranium in ground water at well 0880 may be i
an indication of seepage from the disposal cell, which might be expected since some of the
tailings material was not completely dry at the time of disposal. However, the Remedial Action
Plan (DOE 1992) states that "the distribution of other hazardous constituents... shows isolated
points of elevated concentrations... [that] are contributed by the natural redistribution of
mineralization rather than tailings seepage." These trends have persisted since before, 1994 when
the disposal cell was completed, and ground water at other monitor wells nearby does not show
similarly elevated concentrations of analytes. Subsequent statistical analysis has indicated only'
moderate correlation between pH and uranium concentration in the affected portions of the
uppermost aquifer beneath the Falls City site. 3
Uranium concentrations in ground water near the former tailings piles (several of which were
located, in the former open pit mines) were, in places, an order of magnitude higher than uranium
concentrations in the tailings pore fluids from those piles, indicating that the source included
remnant uranium mineralization at the site and was not solely related to ore-processing
operations.

Health Risk--Ground water in the Deweesville/Conquista and Dilworth aquifers is classified as
limited use. This ground water is unsuitable for agricultural or domestic use because of the
widespread ambient contamination that results from elevated levels of naturally occurring

-constituents. Elevated concentrations of arsenic, cadmium, molybdenum, radium, selenium, and
uranium are associated with oxidized ore deposits and open pit mining near the site. Ground
water in the reduced portion of the Deweesville/Conquista aquifer is in direct contact with l
regional uranium mineralization and may contain locally elevated concentrations of lead,
manganese, radium-226, sulfate, and uranium. Ground water in the Dilworth aquifer typically.
contains elevated concentrations of arsenic, manganese, and sulfate. These constituents occur I
naturally in the uppermost aquifer and render the water untreatable by methods used in public
water systems in the region.

Currently, ground water from the Deweesville/Conquista aquifer is not used as a source of
domestic or drinking water because of low yields (less than 150 gallons per day) and poor quality
(total dissolved solids range from 7,000 to 9,000 mg/L in the vicinity of the disposal cell).
Ground water from the Dilworth aquifer is not used as a source of domestic or drinking water
within 2 miles of the site (DOE 1998). Because the ground water from the shallow aquifers is not
used, ground water contamination does not pose an unacceptable risk to human health and the i
environment.

Potable (domestic) water is produced locally from the Carrizo Sandstone that lies 2,000 ft below
the surface in the vicinity, of the disposal site. I
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2.6 Surface Water

The Falls City site is situated on a drainage divide.,There is no catchment above the site, so
flooding is not a credible risk.

Two ephemeral drainages, Tordilla Creek and Scared Dog Creek, originate on the site. Runoff
from the northern half of the site flows, toward Scared Dog Creek,, a minor headwater tributary to
the San Antonio River many miles to the northeast. Runoff from the southern half of the site
flows toward Tordilla Creek, a tributary to the Nueces River. Both San Antonio and Nuecesl
Rivers eventually flow into the Gulf of Mexico.

Although both Scared Dog andTordilla Creeks receive base flow, from ground water, water
chemistry data indicate that the surface water in the creeks is unaffected; by regionail ground
water contamination.

There are no significant lakes or ponds near the site. There is a permanent fish pond on a farm
about 0.6 mile south of the site. The pond is' on the south side of a small tributar'y to
Tordilla Creek and topographically abo ve that tributary. This tributary lies beitweefi the disposal'
site and the farm (Figure 2-5).

0
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3.0 Long-Term Surveillance

3.1 General License for Long-Term Custody

With NRC concurrence in the original LTSP (DOE 1997b and Appendix A), the Falls City site
was included under the general license for long-term custody established at 10 CFR 40.27(b).

Although sites remediated under UMTRCA are designed and constructed to last "for up to
1,000 years, to the extent reasonably achievable, and, in any case, for at least 200 years"
(40 CFR 192, Subpart A, 192.02 [a]), there is no provision for the termination of the general
license or DOE's responsibility for the long-term custody of these sites (10 CFR 40.27[b]).

An LTSP is a requirement of the general license. When DOE determines that revision of the
LTSP is necessary, DOE will notify NRC. Changes to the LTSP may not conflict with the
requirements of the general license (Section 3.2).

In addition, DOE must guarantee NRC permanent right-of-entry to the site so that NRC may
conduct site inspections. The Falls City site is easily accessible from FM-1344, a public right-of-
way (Section 2.3.2).

3.2 Requirements of the General License

Requirements of the general license are at 10 CFR 40.27 and 10 CFR 40, Appendix A,
Criterion 12. Table 3-1 lists the requirements of the general license and the sections in this LTSP
where each is addressed.

Table 3-1. Requirements of the General License and DOE Response

Requirement This Revised LTSP
1. Annual site inspection Section 3.3
2. Annual inspection report Section 3.3.5
3. Follow-up inspections and follow-up inspection reports, as necessary Section 3.4
4. Site maintenance, as necessary Section 3.5
5. Emergency measures in the event of catastrophe Section 3.6
6. Environmental monitoring, if required. Section' 3.7

3.3 Annual Site Inspections

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

3.3.2 Inspection Procedure

To ensure a thorough and uniform inspection, the site is divided into areas called transects
(Table 3-2).

Table 3-2. Transects for the Annual Inspection of the Falls City, Texas, Disposal Site

Transect Description
Disposal Cell Top, side slopes, and apron of the disposal cell, apron outfall, and rock drains
Site Perimeter Area between the disposal cell and boundary of the site, including the boundary fence
Outlying Area Area within 0.25 mile of the site

Each transect inside the site is visually inspected by walking a series of random traverses across
each transect so that the entire transect surface is inspected. Within each transect, inspectors
examine specific site surveillance features, such as survey and boundary monuments, signs, site
markers, rock drains, and other features listed in Sections 2.3.5 and 3.3.3 and on the Inspection
Checklist (Appendix C).

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

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

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

3.3.3 Inspection Checklist

Inspectors are briefed, and the inspection checklist is reviewed before the annual inspection. A
sample checklist is provided in Appendix, C. The actual checklist may vary from year to year,
depending on site conditions, and the'format for the checklist is not prescribed.

I
3
I
I
I
I
U
I
I
I
I
I
I
I
,,

I
U
U
ILTSP for the Falls City, Texas, Disposal Site

Doc. No. S0130700
Page 3-2

U.S. Department of Energy
March 2008



The checklist includes

• Specific site surveillance features to be inspected.

• Routine observations to be made.

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

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

3.3.4 Personnel

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

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

3.3.5 Annual Inspection Report

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

3.4 Follow-up Inspections

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

3.4.1 Criteria for Follow-Up Inspections

Criteria for follow-up inspections are at 10 CFR 40.27(b)(4). DOE will conduct a follow-up
inspection when:

* A condition is identified during the annual inspection (or otherusite 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 substantially
changed.

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 (Section 2.3.5).,

Once a new or changed condition is identified, DOE will evaluate the information and determine
whether a follow-up inspection -is warranted. Conditions that may require a follow-up inspection

U.S. Department of Energy LTSP for the Falls City, Texas, Disposal Site
March 2008 Doe. No. S0130700

Page 3-3



I
include changes in vegetation, erosion, storm damage, wildfires, low-impact human intrusion,
minor vandalism, or the need to evaluate, design, or perform maintenance projects. Conditions
that threaten the safety of the site or the integrity of the disposal cell may require a more urgent
follow-up inspection or emergency response. Slope failure, disastrous storm, major seismic i
event, and deliberate human intrusion are among these conditions. DOE may request the
assistance of local agencies to confirm the seriousness of a condition before conducting a follow-
up inspection or emergency response (Section 3.6.3).

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

In the event of "unusual damage or disruption" (10 CFR 40, Appendix A, Criterion 12), damage
that may compromise or. threaten the safety, security, or integrity of the site, DOE will: i
* Notify NRC pursuant to 10 CFR 40, Appendix A, Criterion 12, or 10 CFR 40.60, whichever

applies;

* Begin the DOE internal occurrence notification process (DOE Order 232.1A);

* Respond with an immediate follow-up inspection or emergency response team; and

* Implement emergency measures, as necessary, to prevent or contain exposure or release of 3
radioactive materials (Section 3.6).

3.4.2 Personnel 3
DOE will assign inspectors to follow-up inspections on the same basis as the annual site
inspection (see Section 3.3.4).

3.4.3 Reports 3
Results of follow-up inspections for incidents or conditions that do not threaten disposal cell
integrity will be included in the annual inspection report to NRC (Section 3.3.5). Separate reports
will not be issued unless DOE determines that is it advisable to notify NRC and other agencies of
a potentially serious problem at the site.

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

3.5 Maintenance

Sites remediated under UMTRCA 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). No "ongoing active" maintenance is required at the Falls City site, 3
although the vegetation requires management, and minor repairs to as-built features are required
from time to time.
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Vegetation Management-The top of the disposal cell and the area around the disposal cell are
covered with dense range grass. The grass is cut two to three times each year, depending on
rainfall. The work is performed by a subcontractor, who provides appropriate equipment. The
subcontractor cuts and bales the grass, .removes the bales, and fertilizes the grass, as necessary.
Frequent cutting of the grass reduces the danger of range fire and generally prevents the
establishment of deep-rooted, woody species on top of the disposal cell. The minor deep-rooted
vegetation that establishes within the grass-covered areas is spot sprayed with herbicide.

Access to the top of the disposal cell for grass cutting operations is at the west corner of the
disposal cell where the distance from the bottom of side slope to the top is shortest. DOE
installed a ramp constructed of aggregate at this location to prevent displacement of riprap by
farming equipment.

Small trees and woody plants tend to propagate in the riprap on the side slopes of the disposal
cell. This is a potential concern because tailings extend under the side slopes of thecell where
theradon barrier over the tailings is only 24 inches thick. Encroaching species include bee bush,
yerba de pasmo, rabbit brush, and mimosa. These plants are cut down, and the cuttings removed as
necessary. Cut stumps are treated with herbicide.

Site Features--DOE will maintain site features such as the fence, entrance gate, perimeter, and
entrance signs, as required.

Reports--Reports of maintenance during the previous 12 months will be summarized in the
annual site inspection report (Section 3.3.5).

3.6 Emergency Response

Eniergency response is action DOE will take in response to "unusual damage or disruption" that
threatens or compromises site safety, security, or integrity (10 CFR 40, Appendix A,
Criterion 12).

3.6.1 Criteria for Emergency Response

Conceptually, there is a continuum in the progression from small-scale, minor, routine
maintenance (Section 3.4) to large-scale intervention that might include reconstruction of the
disposal cell following an unlikely disaster. Although required by 10 CFR 40.27(b)(5), criteria
for initiating specific responses to progressively more serious problems are not easily established
because the nature of all potential problems is unforeseeable and the threat of those that can be
anticipated is highly scale dependent. The information in Table 3-3 is a guide to the actions
DOE may make in response to increasingly serious problems.

The table shows that the difference between routine maintenance and different emergency
responses is primarily one of risk or urgency. Priorities listed in the table are inversely related to
the probability of the problem occurring. The highest priority responses are the least likely to be
required.
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Table 3-3. Criteria for Emergency Response

Priority Event Example Response
1. Notify NRC.

Breach of containment Side slope of disposal cell 2. Conduct immediate follow-up
1 with release of fails. inspection by DOE emergency

Urgent contaminated materials. Radioactive materials are response team.
dispersed. 3. Recover radioactive materials.

4. Repair side slope.
Side slope of disposal cell 1. Notify NRC.

Breach of containment fails or is threatened by 2. Conduct immediate follow-up
2 without release of erosion. inspection by DOE emergency

contaminated materials. Radioactive materials are not response team.
dispersed. 3. Repair side slope.
Riprap deteriorates due to 1. Perform risk assessment.

Cover materials no longer weathering.. 2. If risk unacceptable, design for
meet design objectives. Grass cover is lost due to fire, repair.

climate, pest, or other cause. 3. Complete repair.
Breach of site security Willful human intrusion or Restore security.

4 with or without excavation
or removal of materials. significant vandalism. Harden security as necessary.

5 Minor problems, small- Minor vandalism, fence
repairs, undesirable changes Routine maintenance.

Routine scale .changes. in vegetation.

3.6.2 Notification

In accordance with 10 CFR 40.60, DOE will notify the following organization within 4 hours of
discovery of a Priority 1 or 2 (or similar) event (Table 3-3):

Fuel Cycle Facilities Branch
Division of Fuel Cycle Safety and Security
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Telephone (301) 816-5100.

3.6.3 Procedure for Emergency Response

In the event of a Priority I or:2 event, a DOE emergency response team will assess the damage
and decide whether evaluation of the problem is required or if immediate intervention is
essential. This decision will be based on the emergency team's evaluation of the adequacy of the
damaged feature to perform its intended. function.

To make this decision, the emergency response team will evaluate the following:

* Adequacy of the design specifications for the damaged feature to control or accommodate the
observed problems;

" Extent of the damage, degradation, or departure from the design (or as-built condition) of the

damaged feature; and

" Ability of the feature, in its damaged condition, to withstand a design-basis event.

I
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The evaluation may include assessment of risk. DOE will provide NRC with a clear, technical
explanation for its decision to study and evaluate or intervene with additional remedial action
(DOE 2000).

3.7 Environmental Monitoring

Environmental monitoring at the Falls City site has consisted of ground water monitoring to
assess compliance with two regulations. DOE monitored initial disposal cell performance in
accordance with 40 CFR 192.03. DOE also monitored ground water contaminated by historical
ore-processing activities to comply with 40 CFR 192, Subpart B, as established in the GCAP
(DOE 1998). This revised LTSP combines the requirements of both the initial LTSP
(DOE 1997b) and the GCAP. The monitoring program reflects the results of the DOE evaluation
of ground water quality data collected from 10 monitor wells at the Falls City site from 1996
through 2005 (Section 2.5.2). The conditions that were found to be protective in the initial LTSP
and the GCAP prevail.

DOE has fulfilled the environmental monitoring requirements for disposalcell performance and
ground water compliance as specified in the LTSP and the GCAP, respectively. In addition,
monitoring results indicate that

* There are no unexpected trends and no indication of unacceptable risk to human health and
the environment resulting from historical processing of uranium ore at the site.

* Except for uranium, contaminant concentrations in ground water are stable and no longer
require monitoring. Uranium will continue to be present in ground water in varying
concentrations where geochemical conditions favor mobilization of this constituent as it is
released from naturally occurring uranium minerals in the uppermost aquifer.

Because of widespread, naturally occurring contaminants, ground water in the uppermost
aquifer will never be suitable for agricultural or domestic use.

However, to demonstrate that legacy contamination is not affecting downgradient ground water
quality in the uranium milling district (including the Title II sites), DOE will continue
monitoring the current network of wells annually during early spring through 2010. DOE will
analyze ground water for uranium and field parameters (including pH) and will measure water
levels. The two components of the revised monitoring program are described below in more
detail. After the 2010 monitoring event, DOE will assess monitoring results and recommend
whether to continue, modify, or terminate the monitoring program. DOE will recommend
termination of monitoring if monitoring results do not vary significantly from, current conditions,
or if variances from current conditions can be shown to be attributable to naturally occurring
processes in the site ground water systems.

3.7.1 Cell Performance Monitoring

DOE has conducted post-closure monitoring since cell closure in 1994 as a best management
practice to assess the initial performance of the disposal cell. This monitoring was 'conducted to
demonstrate that the encapsulation system is preventing ground water degradation by comparing
ground water sample results to historical conditions and assessing if differences can be attributed
to leachate escaping from the disposal cell.
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I
The 1997 LTSP established a screening monitoring program using pH as the indicator parameter
to evaluate disposal cell performance. This program was established because pH was expected to
correlate to processing-related contamination. Tailings pore fluids were generally lower in pH
than background ground water, and mobility of the contaminants of concern generally increases l
as pH decreases. The pH values for ground water in all monitor wells were generally consistent
with historical data, although slight increases were observed at some locations. Increasing pH
does not trigger a disposal cell performance evaluation and most likely reflects equilibrating I
ground water chemistry and potentiometric surfaces. A follow-on investigation and evaluation of
disposal cell performance is triggered by pH results of two successive sampling events that fall
below thelower 95th percentile (ihe., 2 standard deviations) of the baseline pH values established.
shortly after cell closure in 1994.

Using ground water chemistry as an indicator of disposal cell performance is problematic at the i
Falls City site. A comparison of the chemistry of tailings pore water and ground water suggests
that contamination that might leach from the disposal cell, either through transient drainage or
percolation of precipitation through the cover, would be chemically similar and most likely U
indistinguishable from site ground water (DOE 1992). Also, monitoring results demonstrate that
pH does not co-vary with uranium levels in a statistically significant manner, as had been
postulated in the initial LTSP, and results validate the earlier observation that water quality
shows significant local variation (DOE 1992). Therefore, decreasing pH does not indicate that
contamination originating within the disposal cell is affecting site ground water. Some analyte 3
concentrations have varied with time (e.g., uranium at monitor well 0880). Water level
monitoring has indicated dissipation of the legacy ground water mound, which will cause
low-pH legacy contamination to move downgradient. This movement of legacy contamination
occurs within the hydrologically active ground water system; in areas where reducing conditions
prevail, uranium is removed from the ground water, and uranium minerals form. In oxidized
zones, uranium remains in solution.

The disposal cell performance monitoring network consists of seven wells (0709, 0858, 0880,
0906, 0908, 0916, and 0921) surrounding the disposal cell and completed in the Conquista and
Deweesville sandstone units, which together constitute the upper water-bearing units of the
uppermost aquifer (Figure 2-5and Table 3-4). Because the disposal cell is located on a ground
water divide, ground water generally flows away from the area. Monitor wells 0908 and 0916 are i
located updip of the intersection of the water table and the bottom of the Deweesville/Conquista
aquifer, and are usually dry. The remaining wells are completed in saturated permeable zones.
thatunderlie the disposal cell and the areas immediately adjacent. Ground water samples will be
collected annually from these seven wells and analyzed for total uranium. Sampling will include
field measurements of pH, ground water. temperature, conductivity, turbidity, water levels,
dissolved oxygen, and oxidation-reduction potential. i
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Table 3-4. Sample Locations for Disposal Cell Performance Monitoring at the
Falls City, Texas, Disposal Site

Location Hydrologic Relationship Screened Intervala

0709 Conquista Sandstone downgradient from cell 13-33
0858 Conquista Sandstone, downgradient from cell 41-51
0880 Deweesville Sandstone; downgradient from cell 24-34
0906 Conquista Sandstone, downgradient from cell 13-28
0908b Conquista Sandstone, unsaturated zone 38-57
0916 Conquista Sandstone, unsaturated zone 13-33.

0921 Conquista Sandstone, downgradient from cell 45-55
aFeet below ground surface.
bWater level measurement only, unless enough water is present to sample.

3.7.2 Ground Water Compliance Monitoring

As described in Section 2.4.1, ground water in the uppermost aquifer in the vicinity of the Falls
City site is not suitable for use for any purpose because of naturally elevated levels of uranium.
The compliance strategy for ground water protection at the Falls City site is no further
remediation and application of supplemental standards (40 CFR 192.21 [g]). This strategy is
based on a classification of "limited use ground water," which means ground water that is not a
current or potential source of drinking water because of widespread, Am'rbient contamination not
due to activities involving residual radioactive materials from a designated processing site (at the
Falls City site, natural uranium mineralization and mining activities) exists that cannot be
cleaned up using treatment methods reasonably employed in public water systems
(40 CFR 192.11 [e] [2]). NRC and the State of Texas concurred with application of supplemental
standards as the ground water compliance strategy for the Falls City site (Appendix A).-

Numerical ground water quality standards are not applicable under the supplemental standards
compliance strategy approved for the site, and ground water monitoring is not required. Neither
compliance concentration limits nor points of compliance have been established. DOE will
conduct ground water monitoring of the downgradient limit of the processing-related
contamination as a best management practice to verify protection-of human health and the
environment (DOE 1998). This verification is accomplished by. using monitoring results to
determine if downgradient users might be at risk if they use the, ground water in the
Deweesville/Conquista and Dilworth aquifers.

The GCAP required monitoring downgradient of the affected, areas of ground water through
2002 as a best management practice to ensure that existing, or anticipated beneficial uses of
ground water and surface water are not adversely affected (DOE 1996). DOE continued to
monitor ground water to demonstrate that legacy ground water contamination is not degrading
downgradient ground water. Two areas were identified: (1) east of the site in the Conquista!
Deweesville aquifer and the underlying Dilworth aquifer, and (2) an area underlying the cell and
extending to the south in the Conquista/Deweesville aquifer. These areas were delineated where
ground water pH dropped below 4.0 (Figures 2-7 and 2-8).

The ground water compliance monitoring network consists of five monitor wells (0862, 0886,
0891, 0924, and 0963) located downgradient from the identified affected areas (Figure 2-7 and
Figure 2-8). Sample locations were selected on the basis of ground water flow direction from the
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two areas. Ground water samples will be collected annually from these five wells and analyzed
for total uranium. Sampling will include field measurements of pH, ground water temperature,
conductivity, dissolved oxygen, oxidation-reduction potential, turbidity, and water levels.

Table 3-5. Ground Water Compliance Monitoring Locations at the Falls City Site

Location Hydrologic Relationship ScreenedInterval'

862 Dilworth aquifer beneath Parcel A. 120-130

886 Downgradient of the low pH plume in the Deweesville/Conquista aquifer, 19-49
beneath Parcel B.

891 Downgradient of the low pH plume in the Dilworth aquifer, beneath Parcel B. 13-23

924 Downgradient of the low pH plume in the Deweesville/Conquista aquifer, south 19-29
924_______ of Parcel A. 19-29

963 Downgradient of the low pH plume in the Deweesville/Conquista aquifer, 8-18beneath Parcel B.
aFeet below ground surface.

3.8 Records

DOE-LM maintains active records for the Falls City site that are accessible to the site custodian.
These records contain information essential to the long-term care and custody of the site pursuant
to applicable laws and regulations. These records include site characterization reports, remedial
action plans, National Environmental Policy Act documents, engineering design and construction
documents, as-built drawings, results of ground water monitoring, and annual inspection reports.
Records are available for public inspection. Selected records are available online at
http://ltsl.gjo.doe.gov/lmmain.htm.

Records for the Falls City site are maintained in compliance with DOE requirements in DOE
Order 200.1, Information Management Program, and 36 CFR Parts 1220-1238, "Records
Management."

3.9 Quality Assurance

The long-term care of the Falls City site and all activities related to the annual surveillance,
monitoring, and maintenance of the site comply with DOE Order 414.1C, Quality Assurance,
and ANSI/ASQ E4-2004, Quality Systems for Environmental Data and Technology Programs:
Requirements with Guidance for Use (American Society for Quality 2004).

Quality assurance requirements are transmitted to subcontractors through procurement
documents when appropriate.

3.10 Health and Safety

Long-Term Surveillance and Maintenance activities are conducted in accordance with health and
safety procedures established for DOE-LM and are consistent with DOE orders, regulations,
codes, and standards.
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Health and safety concerns specific to work at the Falls City site are in the U.S. Department of
Energy Office of Legacy Management Project Safety Plan (DOE current version). This plan
contains a list of emergency telephone numbers and addresses ,for local fire, hospital, ambulance,
and police or sheriff agencies, as well as a map to the nearest emergency medical facility.
Personnel are briefed on health and safety requirements before each annual inspection or site
visit and carry a copy of the project safety plan.

DOE maintenance subcontractors are advised of health and safety requirements through
appropriate procurement documents. Subcontractors are required to have a health and safety plan
that complies with Occupational Safety and Health Administration requirements and the project
safety plan. A Job Safety Analysis that addresses work~place hazards and mitigation measures
will be developed by the subcontractor and will be subject to DOE approval.
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UNITED STATES

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

July 8, 1997

LTSM003139

Mr. George Rael. Director
U.S. Department of Energy
Albuquerque Operations Office
ERD/UMTRA
P.O. Box 5400
Albuquerque. NM 87185-5400

SUBJECT: ACCEPTANCE OF THE LONG-TERM SURVEILLANCE PLAN FOR THE FALLS CITY

DISPOSAL SITE

Dear Mr: Rael:

The-U.S. Nuclear.:Regulatory Commission staff hereby accepts the U.S.
Department of Energy's (DOE's) Long-Term Surveillance Plan (LTSP). dated July
1997. fdr the Uranium Mill Tailings Remedial Action Project site at FalIs
City. Texas. This action establishes the Falls City site under the
general license in I0 CFR Part 40.27.

As indicated by the NRC letter dated April 24. 1997. all *issues related to the
LTSP were closed and we were awaiting the land transfer documents. The DOE
letter of June 24. 1997. included the documents that NRC staff has reviewed
and.finds to be acceptable. The DOE letter of July 3. 1997, transmitted the
final page changes and new cover sheet for the LTSP; It is our understading
that the land transfer documents will be incorporated into Attachment 2 of the
LTSP along with this letter of concurrence. Therefore. NRC staff has
determined that the revised LTSP satisfies the requirements set forth in the
Uranium Mill Tailings Radiation Control Act of 1978 for long-term surveillance
of a disposal site. and all requirements in 10 CFR.Part 40.27 for an LTSP.

In accordance with DOE's guidance document for long-term surveillance, all
further NRC/DOE interaction on the long-term care of the Falls City site will.
be conducted with the DOE's Grand Junction Project Office. If you have any
questions concerning this letter, please contact the NRC Project Manager for
the Falls City site, Ms.,Elaine Brummett, (301) 415-6606.

Sincerely,

Joseph J. Holonich, Chief
Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
cc: L.

F.
E.
J.
A.
G.

Woodworth. DOE Alb
Bosiljevac, DOE Alb
Artiglia-, TAC Alb
Virgona, DOE GJPO
Hamilton-Rogers. TNRCC
Smith. Texas DOH RECORD
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UNITED STATES

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

SeptemLtvr 18, 1998 -

J7_.D '~' '*~ A ~Xr

Mr. Ray Plieness
U.S. Department of Energy
Grand Junction Office
2597 B 3/4 Road
Grand Junction, CO 81503

RECORD

SUBJECT: ACCEPTANCE OF THE FINAL GROUND WATER COMPLIANCE ACTION PLAN
FOR THE INACTIVE URANIUM MILL TAILINGS SITE AT FALLS CITY, TEXAS

Dear Mr. Plieness:

The U.S. Nuclear Regulatory Commission (NRC) staff hereby concurs with the U.S.
Department of Energy's (DOE's) Ground Water Compliance Action Plan (GCAP), dated April 8,
1998, for the Uranium Mill Tailings Remedial Action Project site at Falls City, Texas. This action
completes the remedial action for the Falls City site under the Uranium Mill Tailings Radiation
Control Act of 1978, as amended (UMTRCA).

UOE submiiced a final Remedial Action Plan and Site ,'&,captual Lesign ior Stabiliza~io,. of the.
Inactive Uranium Mill Tailings at Falls City, Texas, dated November 1991. The staff reviewed
and conditionally concurred with the proposal in August 1992. The conditional concurrence was
based on DOE's deferring compliance with the ground-water cleanup provisions of Title 40
Code of Federal Regulations Part 192 (40 CFR 192), Subparts B and C. DOE's final
Completion Report dated August 1996, was reviewed by NRC staff and accepted by letter
dated April 16, 1997. NRC staff accepted DOE's Long Term Surveillance Plan for the site by
letter dated July 8, 1997, and the site was transferred to long-term care under the general
license provisions of 10 CFR 40.27.

As discussed in the enclosed Supplemental Techncial Evaluation Review (TER), NRC staff has
determined that the GCAP and modification of the Falls City Remedial Action Plan satisfies the
requirements set forth in the UMTRCA, and the regulations in 40 CFR 192, Subparts B and C
for the cleanup of ground-water contamination resulting from the processing of ores for the
extraction of uranium.

DOE must modify the LTSP to include monitoring of the existing plume for five years (until
2003) in wells 862, 886, 891, 924, and 963 for the protection of beneficial water use. This
action completes the remedial action for this site under UMTRCA.

RECORD COPY
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R. Flieness -2-

If you have any questions concerning this letter, please contact the NRC Project Manager,
Elaine Brummett, at (301) 415-6606.

Sincerely,

-7:tL A4 6
Joseph J. Holonich, Chief
Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards

Enclosure: As stated

cc: D. Metzler, DOE GJPO

U.S. Department of Energy
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SUPPLEMENTAL TECHNICAL EVALUATION REPORT I
TITLE I GROUND WATER REMEDIATION

DATE: September 9, 1998 3
FACILITY: Fails City, Texas

PROJECT MANAGER: Elaine Brummett, Uranium Recovery Branch, DWM/NMSS 3
TECHNICAL REVIEWER: Michael Layton, Uranium Recovery Branch, DWM/NMSS

BACKGROUND: 3
The-U.S. Department of Energy (DOE) submitted a final Remedial Action Plan (RAP) and Site
Conceptual. Design for the Stabilization of the Inactive Uranium Mill Tailings at Falls City, Texas,
dated November 1991, for NRC staff review. The staff reviewed the RAP and conditionally
concurred on the. proposed remedial action as documented in the August 1992, Technical I
Evaluation Report (TER). The conditional concurrence was based on DOE's deferring
compliance with the ground-water cleanup provisions of Title 40 Code of Federal Regulations
Part 192 (40 CFR 192), Subparts B and C. DOE demonstrated that there was no health,
safety, or environmental impact from the ground-water situation at the Falls City site.
Therefore, DOE proposed to address compliance with these requirements as part of a separate

program for ground water cleanup.

DOE's final Completion Report for surface remediation dated August 1996, was reviewed by 3
staff and accepted by letter dated April 16, 1997. The staff accepted DOE's Long-Term
Surveillance Plan (LTSP) for.the site by letter dated July 8, 1997, and the site was transferred
to long-term care under the general license provisions of 10 CFR 40.27. 3
The ground-water restoration phase of the Uranium Mill Tailings Remedial Action (UMTRA)
Project was initiated by DOE's final Programmatic Environmental Impact Statement (PEIS) for
the UMTRA Ground Water Project. The final PEIS.was approved for distribution on
September 19, 1996, and the Record of Decision was approved and published on I
April 28, 1997.T.

This supplemental TER documents the staff's review of DOE's Ground Water Compliance
Action Plan (GCAP), dated April 8, 1998, for the Falls City Uranium Mill Tailings Remedial I
Action Project site at Falls City, Texas, and modifies the conditional concurrence in the August
1992 TER.

SUMMARY AND CONCLUSIONS: 3
Staff has determined that the GCAP and modification of the Falls City RAP satisfy the
requirements set forth in the Uranium Mill Tailings Radiation Control Act of 1978, as amended
(UMTRCA), and the standards in 40 CFR 192, Subparts B and C for the cleanup of ground- I
water contamination resulting from the processing of ores for the extraction of uranium. DOE
must modify the LTSP to include monitoring of the existing plume for five years (until 2003) in

Enclosure I
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wells 862, 886, 891 924, and 963 for the protection of beneficial water use. This action
completes the remedial action for this site under UMTRCA.

DESCRIPTION OF DOE's REQUEST:

DOE requested a RAP modification to revise the Aquifer Restoration portion of the Water
Resource Protection Strategy. .The modification identified DOE's compliance approach for
ground-water cleanup, which involves no remediation, based on the uppermost aquifer meeting
the limited use classification due to wide-spread ambient contamination unrelated to uranium
milling operations at the Falls City site.

TECHNICAL EVALUATION:

DOE submitted the SiteObservational Work Plan (SOWP) for the Falls City site to the NRC for
an informational and "fatal flaw' review in May 1997., to determine if the approach was
technically feasible and consistent with the regulatory requirements. DOE's described
compliance approach of no remedial action was based on the uppermost aquifer
(Deweesville/Conquista and Dilworth formations) meeting the limited use 'classification, and no
apparent risk to human health or the environment from the contaminated ground water because
of no known exposure pathway in the uppermost aquifer. DOE's characterization and analysis
showed that there is no discharge of ground water from the uppermost aquifer to deeper
aquifers or surface waters, no one is using or projected to use the uppermost aquifer since it
meets the limited use classification, and better quality water is readily available from deeper
aquifers.

DOE concluded there is no known livestock, domestic, or drinking water wells in the
contaminated ground water of the Deweesville/Conquista aquifer. The background ground-
water quality is sufficiently poor in this aquifer that it has no historical or current use as a
drinking water supply. There is no known current use of the Dilworth aquifer as a drinking water
supply within a 3-kilometer (2-mile) radius of the site. Water from this aquifer has historically
been considered poor quality. Water from the Dilworth aquifer has been used to water livestock
and gardens in the site vicinity. DOE concluded this beneficial use can continue without
adverse risk to animals or humans.

DOE indicated that it will monitor the ground water in the' uppermost aquifer to ensure that
beneficial uses are protected. Wells 862, 886, 891, 924, and 963 will be sampled and analyzed
annually for five years (until 2003) to monitor plume movement. At the end of the five-year
period, DOE will consult with the NRC and the State of Texas to determine if continued
monitoring will be required. This ground-water monitoring commitment is in addition to the
disposal cell performance monitoring, consequently, DOE will modify the LTSP to include the
additional monitoring.

Staff reviewed the SOWP from an informational perspective and'doncluded that DOE's
approach for complying With the ground-water cleanup provisions in'40 CFR 192, Subparts B.
and C, had no fatal flaws. Staffs review of the GCAP also conciudlesthaftthe appfoach is

* consistent with requirements in the regulations and DOE's PEIS ;'Therefoire, the staff concurs
with the DOE ground-water reclamation-for the Falls City site.

2
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SUPPLEMENTAL TECHNICAL EVALUATION REPORT
TITLE I GROUND WATER REMEDIATION

DATE: September 9, 19Cfj

FACILITY: Falls City, Texas

PROJECT MANAGER: Elaine Brummett, Uranium Recovery Branch, DWM/NMSS

TECHNICAL REVIEWER: Michael Layton, Uranium Recovery Branch, DWM/NMSS

BACKGROUND:

The U.S. Department of Energy (DOE) submitted a final Remedial Action Plan (RAP) and Site
Conceptual Design for the Stabilization of the Inactive Uranium Mill Tailings at Falls City, Texas,
dated November 1991, for NRC staff review. The staff reviewed the RAP and conditionally
concurred on the proposed remedial action as documented in the August 1992, Technical
Evaluation Report (TER). The conditional concurrence was based on DOE's deferring
compliance with the ground-water cleanup provisions of Title 40 Code of Federal Regulations
Part 192 (40 CFR 192), Subparts B and C. DOE demonstrated that there was no health,
safety, or environmental impact from the ground-water situation at the Falls City site.
Therefore, DOE proposed to address compliance with these requirements as part of a separate
program for ground water cleanup.

DOE's final Completion Report for surface remediation dated August 1996, was reviewed by
staff and accepted by letter dated April 16, 1997. The staff accepted DOE's Long-Term
Surveillance Plan (LTSP) for the site by letter dated July 8, 1997, and the site was transferred
to long-term care under the general license provisions of 10 CFR 40.27.

The ground-water restoration phase of the Uranium Mill Tailings Remedial Action (UMTRA)
Project was initiated by DOE's final Programmatic Environmental Impact Statement (PEIS) for
the UMTRA Ground Water Project. The final PEIS was approved for distribution on
September 19, 1996, and the Record of Decision was approved and published on
April 28, 1997.

This supplemental TER documents the staffs review of DOE's Ground Water Compliance
Action Plan (GCAP), dated April 8, 1998, for the Falls City Uranium Mill Tailings Remedial
Action Project site at Falls City, Texas, and modifies the conditional concurrence in the August
1992 TER.

SUMMARY AND CONCLUSIONS:

Staff has determined that the GCAP and modification of the Falls City RAP satisfy the
requirements set forth in the Uranium Mill Tailings Radiation Control Act of 1978, as amended
(UMTRCA), and the standards in 40 CFR 192, Subparts B and C for the cleanup of ground-
water contamination resulting from the processing of ores for the extraction of uranium. DOE
must modify the LTSP to include monitoring of the existingplume for five years (until 2003) in

Enclosure
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wells 862, 886, 891, 924, and 963 for the protection of beneficial water use. This action I
completes the remedial action for this site under UMTRCA.

DESCRIPTION OF DOE's REQUEST: 3
DOE requested a RAP modification to revise the Aquifer Restoration portion of the Water
Resource Protection Strategy. The modification identified DOE's compliance approach for
ground-water cleanup, which involves no remediation, based on the uppermost aquifer meeting
the limited use classification due to wide-spread ambient contamination unrelated to uranium
milling operations at the Falls City site.

TECHNICAL EVALUATION:

DOE submitted the' Site Observational Work Plan (SOWP) for the Falls City site to the NRC for
an informational and "fatal flaw' review in May 1997, todetermine if the approach was
technically feasible and consistent with the regulatory requirements. DOE's described
compliance approach of no remedial action was based on the uppermost aquifer I
(DeweesvillelConquista and Dilworth formations) meeting the limited use classification, and no

apparent risk to human health or the environment from the contaminated ground water because
of no known exposure pathway in the uppermost aquifer. DOE's characterization and analysis
showed that there is no discharge of ground water from the uppermost aquifer to deeper U
aquifers or surface waters, no one is using or projected to use the uppermost aquifer since it
meets the limited use classification, and better quality water is readily available from deeper
aquifers.

DOE concluded there is no. known livestock, domestic, or drinking water wells in the
contaminated ground water of the Deweesville/Conquista aquifer. The background ground-
water quality is sufficiently poor in this aquifer that it has no historical or current use as a
drinking water supply. There is no known current use of the Dilworth aquifer as a drinking water
supply within a 3-kilometer (2-mile) radius of the site. Water from this aquifer has historically
been considered poor quality. Water from the Dilworth aquifer has been used to water livestock
and gardens in the site vicinity. DOE concluded this beneficial use can continue without
adverse risk to animals-or humans.

DOE indicated that it will monitor the ground water in the uppermost aquifer to ensure that
beneficial uses are protected. Wells 862, 886, 891, 924, and 963 will be sampled and analyzed
annually for five years (until 2003) to monitor plume movement. At the end of the five-year
period, DOE will consult with the NRC and the State of Texas to determine if continued
monitoring will be required. This ground-water monitoring commitment is in addition to the
disposal cell performance monitoring, consequently, DOE will modify the LTSP to include the
additional monitoring. 3
Staff reviewed the SOWP from an informational perspective and concluded that DOE's
approach for complying with the ground-water cleanup provisions in 40 CFR 192, Subparts B
and C, had no fatal flaws. Staffs review of the GCAP also concludes that the approach is
consistent with requirements in the regulations and DOE's PEtS. Therefore, the staff concurs U
with the DOE ground-water reclamation for the Falls City site.
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JUN-23-97 IGt .30 WPRO.M.PLANNI0G aC Co I TRo, S. ZD.StVBSaWV

Fals City Texas yfý..4 Site
Texas Dýpartmeht of Health
Cooperative'Agreement .No.

DE-PC048Z7 W00532

S'M.TE OF 'IEXAS

CO10usw! OF TA&ER*S'

w-m£.•s, the United Statcs of America; act'ing through the-
Departmcnt of Energy and the State of Texas, ac"Lng through 'its •

Department of Health entered into ýa Cooperative Agreement No'. DE-

FCO4 -8'SAL2Q$32r, for the Falls 'City, Texas, Uranium M Jll Tailings

Remedial Action (VKI r Project. and:

WHEREAS, under Articler § of said cooperative agreement, the

Texas Department of H-ealth agreed that at. the conclusion of s aid

remedial action, to convey, wi'ithout additional. consideration, to

the United S ti tte sr of America and it. assigns, all of its tight,

ti tle Ahd :inte resýt in a•id to the Xeal propefty' hereifin•ter

described.lying within the project, limits, of said U Uk project;

NW TiMLPORS, ,.NOW ALL F•1 BY THES. PRESEwrS: That TEXJS

DZPXRI%• OF 617: : a State agency, for and i n 'consideration

of the foregoing:premises and the",benefits to the; Parties as set

U.S. Department of Energy LTSP for the Falls City, Texas, Disposal Site
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JN2-716.37 FROu-PLMA~oItG &CONTWOL SVE. 16!81187600~11 PAGE 3/8

cut i n Cooperative Agreenant.Nl. D-•C•4-87AL226S2, the I
sufficiency of which is hereby acknowledged, does by these

presents bargain, sell', grant and covey withIout warranty,

express or implied, unto the6 uNT STATES OcF mmnA and i'ts,

assigns, all of its right, title and interest in the land

described in Exhibit 'KA", attached hereto and made a pa.rt of this

d6cument as -if set .ut in full.
~I"

TO HAVE !* To HO0W the premises, together with all and

singular the right, privileges and appaiztenances thereto in -any

mRan.ne.r be)4a~log~in unto the United ..S-tates of Ai~erica. and its.

assigns, forever, sci that neither Texas Depar nt of Heaith, or

its assigns, at any time hereafter have, claim .or de Mna any

right, or title' to-) the aforesaid.pramises orK :appartFenances, or .

part thereof

The title hereinabove conveyed is.. subject to the following:,

Existing easements for public roads and' highways,
puIblc utilities, railroads, ,nd, pipelines.

Mineral Reservation retained in Deed dated July 5,
1644, executed by.B4. W. u"n to Clyburn.Montgo.eY,
recorded in VolUme 148, at Pag..e 1: Deed Re6o6ds of
k;ue•s CounLty, Texas.

Mineral Reservation retain)ed in Deed date!d February 24.
19481, executed by B. H '4ýt- to GlyburnI-IMontgomery,
recorded. in Volume: 149, at Page A37, Deed R•e•crds of
Karnies County, Texas. 3

2
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The acquiring agency is the U , S. Department of .Enbergy. Its

address shll be- U. is. Department ofEnry, Albuqueque

Operations Office, P.O. Box 5400, Albuquerque, NM 67185-•4•00.

I N WITNESS WUFJIEOF, I hae hereunto sety hand this s

'day Ofi . A-D., 1997.

TEXAS2 DEPARTMENT OF IMALT11

C~,ae~nerOf Health.
Texas Department of Health

STATE OF T,9AS

.COUVT"f OF TRAVIS

BEFORE. MN. the undersigned, a Notary &lbii•e on thisý day
personally appeared Patti J. Patterson, M. D., as the comaissioner
of Health for the Texas Department of Health, i state agency; k6n

to me to be 'tlhe, person 4ithse mnrn. is Subscribed to the'; foregoing
instrument and acknowledged to nrr the sa'•,• s theý act of the said
Texas Dep~arfrient of Health, 'd s tate agency, that .she ii du, ly
aulthorized t o pexfonn the, s-n. and th at she: exeuted the :sam as
the .at of such state agency for the puzrposes and consideration
therein expressed, and: in thle c.apacity therein stat ed.:.

'3
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GIVEN UNUM MY HMUD AND SEAL OF OFFICE, this L day

Of % ý_-- , W 1 1997.

20

(Sea::)
Nota b~e~St eof Texas

Notary's namre printed:

MMtary .s C SI n e Irt

U
I
I
I
I
I
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I
I
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i
I
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s' r Te.Ixa T A
.dated-ig.•.n JaktT`Gf.+ rdcoretainin o M1.5 acresf. moreo•r less. out of

conveaed S Surv in A ne2 .. t County Texas d being
Irrs~d~ 3 jI.3jhacfeS OtufAhat ,?f4 4etr~t cg~~jby

.dateld •M i. 19 9 1 recorded inVokvn 618 Page6ot e P
Reo ,sL'K:i Cont, Texa and al I of hfat 4.6 acr tact

conveyed by Soluition En~inerinla, lnc.. t o~d Texas Department of
Healthi * Warranty Deed. 'ated 1Maa-ch 13, 1991 recorded in Volume 618, Page
422, of said Ded Records and 253.35 acres out of that 186.59 acre tract
conpeyedby :Solutf on inenei f' E nc. to t he Texas IpartIment of Health
by ,,an.y.fDxd dated £pri? Z'7 1990, recorded rn Voksir: 597, Page 617,
of said D ReeoRds. a being more patrtil arly described as follows:

REGINNING. a.t ia 5/8, iron rod found i n a fence cornier in the northwest line
of said 249.8B :acre tract and the southeasteni, boundary .of a 40 ft. Xwide
rri~vatc, road for the west corner of tle tract heein ddeseribed, also being

.the riP. Y" north corner of a ' 14.98 acrejtraict A surveyed this date,
whence a /./." 'iron rod, found at the west corner of said 249.88 acre Itract
at the noft tcorner of a called 180.10 acre trac.t conveyed v.i Rodney.
seidel, et ux, to Concord oil. Cozpany by .1l.•dated Nomb26, 1982ir.recorded in Vo6ume 5M, Pag 583, of said Deed Records bears: S W W
2,728.19 M-
TH4N N W E:667.69 ft. with the.fence and the northwest line of said
249.88 acre tract and the southeastern boundarya of said. private road to a
5/8' iron rod, found at the north comer of said 249.S8 acre tract and the
west corner of said 43.68 acre tract foi an interior corner:of this tract;
ThIENCE, N 5)'. EZ,1&1.5i ft. continuinii~ with :the f'ence and the southv-
easternbou of said private road , an the northwest line of said 43.68:acre tiract to a concrete right-of-way: tionwien't" . . .. foUnd at the intersection iefs

same Wiih~fl'ewothwgern boundary of: Texas F•a'vn +to Market I.lhW'y: NO
'141 Itlthe north c~orner of satd O43.b' acre tr•act tortf te. north•+emner f,
this tract;
THNCE with the fence along the southwestternboundary of said F. High-t
w, NQ 1344 and the northeast line of said 43.8 acre tract and the nort-
east line of said '186.59 ae tract With the foll6ving sevn (7) q

t1 S '' E 14820 ft. to a concrete riaht-of-way ma n f ound, atan
angle to the right in • beitg 1a'pinit in a curve to the left, Whence
the center of said curve bears 506. E 11,509.20 ft.; ..

2. N6 2i ft. wvith nthe asc of said curve having a central angle of h0o°6'
i" ana radius s E 11 ,509.20 ft. a od a cqoncrete rightiof-way Imunmd i•t,'

at a point 'of tangencV for a corner 6f' this tract, Whcnee the centerOf S 14
curve bears N 49,I' E 11,509.20 ft-.

U.S. Department of Energy. LTSP for the Falls City, Texas, Disposal Site;
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the tenter • f said ;eUn bears S 49,30' W :03 bq.ZO ft.;
4. 3086(*0 ft" With the arc. of said curv -having a central amile of 1, 3&3
and a r2-ltu-s of 11,461-20 :& to a S/8" iron rnd found at theý point of twng-
ency for a ;pr.er of this tract, whence the center of said m e bvrs S cWl

S, .357! _ 56L.39 ft. -toa -oncretieibht of-way mirt found at an

anigle the righat lin.inl or a corner o ';3 q tract,
6. S 417314 t 1948. ft. t o a concrte n'glitof-wvay monument fowdun at an
•a .e ~to the left forsame for a corer Oeithis t; rt

IE 7. S 38034', E 244.98 ft, to . 5/8" iron rod .foUnd in a fence corner at the
east corner of said 186.59 acre tract for the east corner of this tract :andforot~cnero
the' Ti•wer north cormer of said TractA. a eisbn e o corer f a
'26.98 acre tract ,onvc d Corpus aristi NationAl Bark (fonnerl yMank)r r 0 e tOi t exas Oepartmnt =of ealth 1ty Warranty tad4 dated, February :recorded .i c •voiu.e 615,: Page 770, of said 06 965 .... II

.'THENCE S S*124' W with the fence and a southeast line of said 186&59 acre.
tract. ad the 'lower northwest line of said Tr'f act A anda northwest.. line
.of said 265.98 acre :tXact,. t ft. Aptssdan exU.terior comne of said I
265. :Uacre tract and an interior 'corier of s 18.d9 acre tract, at
W,770.73 ft. crossing a portion of said :86,59 a'cre, tract pass an interior
corner thereof "i tmhe east corner of said 249.88 acre tract, anid co•t•ft
0.t ng with the-fence and a northwest line of .said 186.59 acre tract and a •
southeast ine. of sai 4 2.88 acre tract for a total distance of 2,A821.2
-ft. to-a f~iEIise¶ -e~-- p Iost in conicrete found a'Kah exterior crer. Of.
said i8625 etract tirf an exterior corner Of iid Z492.88 acre trac
for ai texterior • t tract dýa iteiocfitcer-of said

THIENCE S. 1i',,k~f. ~h the fence and ant lneofSatoi -at • N •'.sa, - acre tract and a su'th'aa• 1.i of
Sd ý2z49.88 aeri tract - a 5/8" iron r(d found :a ta,, r cor-

ner of said Tract •A" fQr the south corner of this: tract;

nractN 391V W de fen e ad orthiesst Hn of
sa ,id Tract "A" to i~~p~cof- Bqmtwa 4.

Thý bearings rj;cq6t t-i'nr.O•e•bSCe ofn the called b•earin, b

two, (2) 5/8- 1tin ftds fcw.. on the southeast Ii.iý O i'
acre t.ract .co ed bNaional coniinWi .BanS.
to the TeXas = Ii ofE btWISaWZr1any de b
1091, recorded Iin w~h 61, ca~lo si ~dRords
(called S 517141' V). Oistacn~e aie surface.

' I1

Ii- U
I
U
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• DE-E!D WrM UT, .

I
00070411 CR104"'

NOTIC E ,'Or bonrra IF7-A YOUg AR NfYA ERSO' t N, YM 'OU AY REMVEO
FILED ~ ~ ~ ~ ~ a FORw REOR THE: PULCREODv nSCAkli~ SECURI TY At NUM ER ALRYOU

S~rC~'sDEEDi i Wneq-iTHOUTv PWARR AT 3'kN hs

ad#isi:. i OR? "I'-.• .othl+to•.vsin of • O : •r • :o++sA +:

SERVCE,, scc, ,s or. In .fnt writht ... TeX D T OF HeA, (" GRANTOR", wO se
CONVEYED, and by these presents does GRANT. SELL and CONVEY to the ALAMO FUNDI.NGGOUP,.

Antn~t r'rn 72fl15424 the folowi gdescribed land In Karnwes County.,Texas, to-wit:-

*523.01 acres ofland, more or less, out of t. DO4N GASPAR FLORES GRANT, ABSTRAC&t
NO -I, AD -THE SAMUEL A-J. MAkYS SURVEY,-ABSTRACTr NO 212, Kansa Cunty.
T&S theý saidM 3.6[1 acre neQ..tibeing described in De6eds ieconiedi IVolume. 616,..Page 770,
Voue 57 ar67 and Volumne' 618, Page 615, all, in th ee Records of Karnes County,Teas, and snore p~rluardmly.describe~d by metes and -boiunds ini Exhibit "A" attachied hereto and
tuidc a part hereof for, all prietpurposes, hereinafercalled the ý"Lnd";

TO HAVE AND HOLD thesbe described Land, together with any and all build'ng andote improvmet
now located pn said Land anidtogethe "With all and singular the wigbts'and appurtenances ptoesac

chinuding any right, title or-intereat of' Grantor to adjacent roads, strtets,,al3 and ae ofrgto

This cci veyxace Is made subject to all coovenants, condtionsreservatos rihsofwy eaeetad lea-4ses,5
It ,.-ha'a rvalid, in existence,'anido'f teowd or 'Mlble and, par'tupdn #r~ound of thie-ab6ve4esrbd

-=.;,together. wih the "PritdEcpin"on Exhiblit , aB" atahedheretoand m ,ade apa "hero all

* T.Grantor h ,ere by reserves any and all oil, gas, and all other mnrliealoyty sighits that' may "le,
bnthk the Land, together withthe tight' to explore'and devlo;1p saiid's mierals. Notwithstanding the foregoiing,

Gatrhereby waives its right to use the surface of the Land for.te'pups of exploration or development iof
* te rservedoil gas and other minerals,.mineral royalty rigts, whic shall be by directional drilling or pooling.

The GRAýNTOR also reserves; and retains,,for the use and benefit.0 ofthe Permanent School Fund, all rightsjito

gun.wter and gronwae.leas-g -ept.GATIEE shl ae-h ih to use groundwateforsinta

I

I
.: .. .. .... ... . .......

• I

. ... ... .. . ..... .

, I
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and domestic purposes only. The GRANTOR hereby waives its right to use the surface of the Land for the
purpose of exploration or development of the reserved rights to Sroundwatcr and groundwater leasing, which
shall be by directional drilling or pooling. Grantee, its successors, and assigns covenant and agree not to use any
groundwater underlying the Land conveyed berin for commercial or industrial purposes.,

Grantee heroin named assumes liability and responsibility for any and all ad valorem taxes which may be
assessed fbr the current year.

This conveyance is /trther made subject to the following Covenants, Conditions and Restrictions to the
Land and running with the Land, to-wit:

The Grantee covenants to hold harmless the Grantor and the lepaeztrt of Energy for any liability associated with
disruption of any public purpose ventures on the proverty conveyed by this deed. the disruption of. any
improvemcnt on said property made by the Grantee. its successors and asstiss and my temporary or Pe•manent
limitations to the use of the Property, should the Grantor and the Department of Enermy be, required to verform
additional surfice remedial activities onotle property by uhis deed.

The Grantee covenants (i) to comply with the applicable provisions of the Uranium Mil. Tailinzs Radiation
Control Act (LTWBCA). 42 U.S.C..swc. '7901 et sea.. as amended. (ii) not to use ground water in near surface
aquifers from the site for any Purpose. and not to, construct wells or any means of exposlna wround waor to the
surface unless pnior written approval for such use is iiven by the Grantor and the U.S. Department of Enemy:
how-ver, this Provision (hd) would not apply to aquifers located below the Dilworth formation: (iii) that any'sale or
transfer of the property described in this deed shall have prior written approval from the Grantor and the U.S.
Department of Enery. and that any deed or other document created for such sale or transfer and any subseuucot sale
or transfer will include infmatdotin stating, that the vrooertv was once used as' a uranium milling site and all other
information revrdi the extent of residual radioactive materials removed from the Property as required by Section
104(d) of the UNM CA. 42 U.S.C. sce 7914 (d) and as set forth in the annottion attached hereto; (iv) not to
Perform construction and/or excavation or soil rasoval of any kind on the property without permission from the
Grantor and the U.S. Department of Eneray unless prior written approval of construction plans (e.s., facilities type and
location), is liven by the Grantor and the U.S. Department of Enerur, (v) no human habitation smetuhres shall be
constructed on the properW. and (vi) that its use of the, roverty shall not adversely impact wround water quality, nor
interfere in any way with wound water retnediation under UMTRCA activities.

Grantee shall Provide the Grantor and the U.S. Department of Ene• y fie' and ulimited ingress and egess to the
propertv, which is the subiect matter of this sale, in order to perform any necessary monitorimn well sampling drilling
.of wallts or any other necessary surfaoe and/or susurface work as required to irplement UMTRCA. 42 U.S.C. sec
7901. et seq.

These covenants are made in favor and to the benefit of Grantor and the U.S. Departimet of Energy. They shall
run with the land and be binding upon the Grantee and its successors and assigns, and shall be enforceable by the
Grantor and its successors and assigns.

THE PROPERTY IS OFFERED FOR SALE- "AS IS", WITHOUT WARRANTY, WITH
ANY AND ALL LATENT AND PATENT DEFECTS. PURCHASER HAS INSPECTED, OR WILL
HAVE INSPECTED AS OF THE DATE OF CLOSING, THE PHYSICAL AND TOPOGRAPHIC
CONDITION OF THE PROPERTY (INCLUDING THE IMPROVEMENTS LOCATED THEREON, IF

U.S. Department of Energy LTSP for the Falls City, Texas, Disposal Site
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AN-Y) AND SHALL ACCEPT TITLE TO THE SAME "AS IS" IN ITS EXISTING PHYSICAL AND
TOPOGRAPHIC CONDITION. PURCHASER ACKNOWLEDGES THAT IT IS NOT RELYING
UPON ANY REPRESENTATION, WARRANTY, STATEMENT, OR OTHER ASSERTION OF THE
STATE OF TEXAS AS SELLER, INCLUDING THE GENERAL LAND OFFICE, U.S. DEPARTMENT
OF ENERGY, U.S. NUCLEAR REGULATORY COMMISSION, OR ANY OF THEIR OFFICIALS,
AGENTS, REPRESENTATIVES OR EMPLOYEES, WITH RESPECT TO THE PROPERTY
CONDITION, BUT IS RELYING ON PURCHASER'S OWN EXAMINATION OF THE PROPERTY.
THE STATE, INCLUDING THE GENERAL LAND OFFICE AND THE TEXAS HEALTH AND
HUMAN SERVICES COMMISSION, DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED
WARRANTIS, AND SPECIFICALLY MAKES NO WARRANTIES OF HABITABILITY,
MERCHANTABILITY, SUITABILITY, FITNESS FOR ANY PURPOSE, OR ANY OTHER
WARRANTY WHATSOEVER. PURCHASER IS HEREBY PUT ON NOTICE THAT ANY PRIOR
GRANT AND/OR ENCUMBRANCE MAY BE OF RECORD AND PURCHASER IS ADVISED TO
EXAMINE ALL PUBLIC RECORDS AVAILABLE REGARDING THE PROPERTY. THE
PROVISIONS OF THIS SECTION 7 SHALL SURVIVE CLOSING OR EARLIER TERMINATION
OR EXPIRATION OF THIS CONTRACT. THE DEED IS MADE AND ACCEPTED WITHOUT ANY
WARRANTIES WHATSOEVER, EXPRESSED OR IMPLIED, INCLUDING WITHOUT
LIMITATION, THAT WHICH MAY ARISE BY COMMON LAW OR THE WARRANTIES IN §5.023,
TEXAS PROPERTY CODE, AS NOW WRITTEN OR HEREAFTER AMENDED.

Witness my hand this day of---- '005.
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*STATE OF TEXAS F IAT Vc 1D3COUNTY OF KARNS "tEXHIBMA7O 1 0 MR746

FIELD NOTES FOR 513.01 ACRES OF LAND

BEING 513.01 acres of land of which approximately 55.72 acres are out of the Don Gaspar
Flores Grant, A-I and approximately 457.29 acres are out of the Samuel A. J. Mays Survey, A-
212, Karnes County, Texas; being' all of the land described in a conveyance to the Texas
Department of Health by Warranty Deed of reoord in Volume 616, Page 770, Karnes County
Deed Records; parts or portions of the land described in conveyances to the Texas Department of
Health by Warranty Deed of record in Volume 597, Page 617 and Volume 618, Page 615, Deed
Records of Karnes County, Texas and being morm particularly described as follows-:

BEGINNING at a found steel pin on the southeast right-of-way line of a private road for the
north comer of the Concord Oil Company land described in Volume 532. Page 563. Karnes
County Deed Records; the west corner of the Texas Department of Health land and of this tract.

THENCE; North 500 37' 09" East, with said right-of-way line of the privateroad and northwest
line of the Texas Department of Health land, 2728.19 feet to a set V2 inch rebar for the westerly
north corner of this tract.

THENCE: South 39" 05' 17" East. into the Texas Department of Health land, along existing
fence, 3422.04 feet to a set Y inch rebar for an interior corner of this tract.

THENCE- North 51* 12' 40" East, continuing along existing fence, 2972.12 feet to a set /2 inch
rebar for the easterly north comer of this tract on the southwest rnght-of-way line of P.M.
Highway No. 1344.

THENCE: South 39' 13' 03" East, with said highway right-of-way line, 282.56 feet to a found
steel pin for an easterly corner of this tract and north comer of the Bruce and Nora Tilley land
described in Volume 635, Page 615, Karnes County Deed Records.

THENCE: South 50* 23' 07" West, with the common line of the Tilley land and of this tract,
186.10 feet to a found steel pin for a common corner.

THENCE: South 39" 06' 17" East, continuing with lasi said common line, 416.57 feet to a found
steel pin for a common comer.

THENCE: North 50' 3757" East, continuing with last said common line, 186.74 feet to a found
steel pin for a common corner on the southwest right-of-way line of F.M. Highway No. 1344.

THENCE: South 39* 10' 31" East, with said highway right-of-way line, 1597.33 feet to a found
steel pin for the lower east corner of this tract and north corner of the Teresa Jane Lowak land
described in Volume 492, Page 212, Deed Reords of Karnes County, Texas.

THENCE: South 51 * 04' 24" West, with the common line of the Lowak land and of this tract,
generally along fence, 5700.14 feet to a found steel pin for the west corner of the Lowak land and
south comer of this tract on the northeast line of the aforementioned Concord Oil Company land.

THENCE: North 39" 07, 24" West, with the common line ofthe Concord Oil Company land and
of ths tract, generally along fence, 2303.05 feet to a found steel pin for an angle point.

U.S. Department of Energy
March 2008
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THENCE: North 390 07' 51" Wost, continuing with last said common lDne, generally along fence,
3401.76 feot to the POINT OF BEGINNINGO ontaining 513.01 acr of land.

THE basis ofthe bearing system is WOS '54.

POLLOK & SONS SURVEYING, INC.

NornmiL. Pollok. R.P.L.S. No. 4031
June 21, 2005
Ref: ii. Dep.e of Health
07200501
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Long-Term Surveillance and Maintenance U.S. Department of Energy at Grand Junction, Colorado
Office of Legacy Management

2006 INSPECTION CHECKLIST
FALLS CITY, TEXAS, UMTRCA TITLE I DISPOSAL SITE

0Status of Site Inspections
Cr)

Date of This Revision:

Last Annual Inspection:

Inspectors:

January 5, 2006

January 26, 2005

Widdop and Gardner

Next Annual Inspection (Planned): January 24, 2006

No. Item Issue Action

sMcGee (DOE), NRC, and Patricia Bobeck (State of Lou and Pat will attend the inspection, along with Lou
NotiiTexas). Gloystein, a State of TX engineer. Sent notification to PaulMichalak at NRC; NRC participation not expected.

Access to the site is through, a vehicle gate directly off Farm-to-Market Check condition of the gates and confirm they are locked.
2 Access Road FM 1344 near the east corner of the site. Another vehicle gate is Roger Lyssy was considering making modifications to the

located at the north corner. entrance gate because it sags.
See attached table. Inspect and note conditions.Specific site

3 surveillancefetur nes Seven signs were stolen before the 2005 inspection and replaced. Carry replacement signs (note larger [3-in.-dia.] sign
feature _Water samplers replaced 2 more missing signs in November 2005. posts).

Site integrity and long-term performance. Ponded water from a recent 'Check for settling, slumping, erosion, or other modifying

heavy rainfall was noted along the northwest edge of the cell top process. Ceck evienc o rotd
during the 2003 inspection, not noted in 2004 or 2005. properly. Region experiencing drought.

m Note condition of the grass cover and evidence of mowing.
Top and A local farmer (Roger Lyssy) mows the grass-covered top and bales Contacted Roger, asked him to come.by site on morning
side slopes the hay. of inspection.
of the
disposal cell WAssess effectiveness of vegetation control. Note locations

eWoody vegetation tends to grow along the edge of the cover, and on of woody vegetation on the inspection map. Take
the side slopes. Mr. Lyssy cuts and treats the vegetation, reference photo from P11.

Fractured riprap has been noticed on the side slopes. To date, Assess the condition of the riprap to determine if the
fractures appear to be artifacts of quarrying and rock placement. asthe co ndition of ro detrmine

______ _________ ________________________________________________fractured riprap is an indication of rock degradation.

Site Grass is mowed and bailed by Roger Lyssy. Check condition of the grass and for evidence of erosion,
5 perimeter particularly along southern side. Roger intended to disk

rilled area to smooth it.
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Long-Term Surveillance and Maintenance
Office of Legacy Management

U.S. Department of Energy at Grand Junction, Colorado
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No. Item Issue Action

Grass is growing in the rock drains, but may be beneficial in Evaluate the effect of grass encroachment on the
dissipating energy of siterunoff. Willows were establishing in the south performance of the rock drains, look for encroachment in
drain, apron. Mr. Lyssy was retained to cut and treat the willows

in 2005.
The fence was installed on the NE, SE, and SW sides of the property
by the UMTRA Project and is in good condition. On the NW boundary, Check-condition and stability of the fence. Be prepared to
the old ROW fence leans outward above a steep bank but was stable make other fence repairs. Obtain final measurements and
in 2005. A portion of the older fence along the NW boundary was complete arrangements with Mr. Lyssy to replace the
damaged by road maintenance crews and is funded for replacement in fence along the NW boundary.
2006.

Outlying State-owned land southeast of the site has been sold. Use restrictions Visually inspect area within 0.25 mile of the site and note
land use activity and changes. Inspect the former statearea are imposed. parcel for violations of use restrictions.

There are 7 cell performance wells sampled twice a year (0709, 0858,
7 water 0880, 0906, 0908, 0916, and 0921) and 5 ground water compliance Note condition and security of the cell performance wells

7 owatri wells sampled annually (0862, 0886, 0891, 0924, and 0963). Last encountered during the site inspection.
monitoring sampling in November 2005. Inspection of wells is not required.

8 Biela Well 0891 located on this. Ms. Bobeck wants to conduct a drive-by to see where well
Property is in relation to UMTRA site. Sent GEMS link 1/5/06.

p haying Confirm needed characteristics with Mr. Lyssy. Assume
9 Ramp to cell Mr. Lyssy drives across the E corner of the side slope to get ramp will be built of layers of progressively smaller angular

top - equip to the cell top. Funding approved to install a ramp. rock.
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U.S. Department of Energy at Grand Junction, Colorado

Site Surveillance Features-Falls City, Texas, Disposal Site
January 2006=_.)00. r4
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Specific

Feature Comment

Entrance Gate (2) The main entrance gate is located at the east corner of the site, and another gate is located at the north corner.

*Entrance Sign (1) Located next to the main entrance gate.

Perimeter Sign (64) Located on "larger-diameter" posts inside the perimeter fence.

Site Marker (2) SMK-1 located near the main entrance, and SMK-2 located near the center of the cell top.

Survey Monuments (3) Located on the north, east, and south property corners.

Boundary Monuments (2) Located on the north and west property corners. Extend 12 inches abbve ground surface.
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UNITED STATES
C' NUCLEAR REGULATORY COMMISSION•- • ffWASHINGTON. D.C. 20555-0001

February 28, 2008

Ms. Jalena Maestas
Civil Engineer/Project Manager
US Department of Energy
2597 B3/Road
Grand Junction, CO 81503

SUBJECT: REVIEW OF DRAFT REVISED LONG-TERM SURVEILLANCE PLAN FOR THE
U.S. DEPARTMENT OF ENERGY FALLS CITY URANIUM MILL TAILINGS
DISPOSAL SITE, FALLS CITY, TEXAS

Dear Ms. Maestas:*

The U.S. Nuclear Regulatory Commission (NRC) has completed its review of the U.S.
Department of Energy's Draft Revised Long-Term Surveillance Plan (LTSP) for the U.S.
Department of Energy Uranium Mill Tailings Disposal Site at Falls City, Texas (January 2007).
NRC staff has determined that the changes in the revised LTSP, including modification to the
environmental monitoring program are appropriate. The enclosed Technical Evaluation Report
contains a detailed discussion of the NRCs findings.

Please provide us with a copy of the revised LTSP when it is finalized. If you have any
questions regarding this letter, please contact me at (301) 415-0724 or, by e-mail, at
DTM1-nrc.qov.

In accordance with 10 CFR 2.390 of the NRCs"Rules of Practice:'a copy of this letter will be
available electronically for public inspection in the NRC Public Document Room or from the.
Publicly Available Records component of NRC's Agencywide Documents Access and
Management System (ADAMS). ADAMS is accessible from the NRC Web site at
http://www.nrc.gov/reading-rm/adams.html.

Sincerely,

Douglas Mandeville, Geotechnical Engineer
Uranium Recovery Branch
Decommissioning and Uranium Recovery

Licensing Directorate
Division of Waste Management

and Environmental Protection
Office of Federal and State Materials

and Environmental Management Programs

Docket No.: WM-65

Enclosure:
Technical Evaluation Report .

-7- _4;

U.S. Department of Energy LTSP for the Falls City, Texas, Disposal Site
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TECHNICAL EVALUATION REPORT
DRAFT REVISED LONG -TERM SURVEILLANCE PLAN I

FOR THE U.S. DEPARTMENT OF ENERGY
FALLS CITY URANIUM MILL TAILINGS DISPOSAL SITE,

FALLS CITY, TEXAS 3
DATE: February 15, 2008

FACILITY: Falls City Uranium Mill Tailings Disposal Site, Falls City, Texas 3
TECHNICAL REVIEWER: Jon Peckenpaugh

PROJECT MANAGER: Paul Michalak

SUMMARY AND RECOMMENDATIONS

The U.S. Department of Energy (DOE) Office of Legacy Management submitted by letter dated i
January 23, 2007, a request for review and concurrence of a Draft Revised Long-Term
Surveillance Plan for the U.S. Department of Energy Falls City Uranium Mill Tailings Disposal
Site, Falls City, Texas. Based upon U.S. Nuclear Regulatory Commission (NRC) staff's review I
of this and supporting documents, the NRC concurs with the following DOE proposed revisions:

* The disposal cell performance monitoring of the ground water will be reduced from.
biannual to annual for the existing monitoring wells. U

* The revised plan will incorporate requirements of the Ground Water Compliance Action
Plan. Monitoring wells are sampled annually, which does not change from the current =
Long-Term Surveillance Plan (LTSP).

" The constituents analyzed for the monitoring wells in the disposal cell performance and
in the Ground Water Compliance Action Plan monitoring will be reduced to total uranium
and the field parameters;

In addition, the NRC staff has noted that Well 0891, located approximately 1.7 miles northeast 3
of theFalls City Uranium Mill Tailings Disposal Site (the Site), has exhibited a significant
increase in uranium ranging. from 0.05 to 0.45 mg/L between May 2005 to May 2006. For the
most recent sampling event (October 2007), the Well 0891 uranium concentration was 0.033
mg/L (slightly above U.S. Environmental Protection Agency's (EPA's) uranium drinking water
standard of 0.03 mg/L). NRC.staff acknowledges that Well 0891 is located within the Dilworth
aquifer, which has a Class Illdesignation in the vicinity of the Site (no current or potential
ground water use due to widespread ambient contamination). However, Well 0891 is the I
furthest outlying well in the Falls City ground water compliance network. As a result, NRC staff
believes DOE should continue to monitor uranium trends in Well 0891.

SITE. HISTORY -

The Site is located at a former- uranium-ore processing facility in Karnes County, Texas,
approximately-8 miles southwest of Falls City. Uranium deposits were discovered inthe Eocene
sedimentary rocks beneath the Site and surrounding area in the 1950s. Susquehanna Western
Incorporated (SWI) started pit mining in this area in 1959; SWI built and operated a mill at this

Enclosure I
LTSP for the Falls City, Texas, Disposal Site U.S. Department of Energy i
Doc. No. S0130700 March 2008
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site between 1961 and 1973. The mill used a sulfuric acid leach process to extract about 700
tons of uranium oxide (U3OB) from ore that averaged 0.16 percent U30 8 . The milling operation
generated more than 3.1 million tons of tailings that were deposited in three settling ponds and
four former pit mines. The ponds/pits were 30 to 35 feet deep and unlined except for clay-rich
horizons in the strata underlying the ore deposits (DOE, 2006a).

in 1975, SWI sold the mill and tailings to Tepcore, Inc., which sold the property to Solution
Engineering, Inc. (SEI). Between 1978 and 1982, SEI conducted solutionmining to extract
uranium and molybdenum from the four former pit mines using injection and recovery wells. In
1982, these operations ceased; and SEI evaporated the active ponds except for Pond 6, which
was recharged by natural seepage, filled these evaporation ponds with existing site materials,
and re-contoured the tailing piles (ponds). The disturbed areas were covered with 1 to 2 feet of
clay-rich soil and planted to native grasses (DOE, 2006a).

The Site was designated for cleanup under Title I of the Uranium Mill Tailings Radiation Control
Act (UMTRCA). Remedial actions commenced in 1992 with two parcels of land (Figure 1.).
Parcel A (473 acres) included the former mill, one mill building, five tailings piles (Piles 1,.2, 4, 5,
and 7), and one tailings pond (Pond 6). The Site now occupies the northern part of this parcel.
Parcel B (120 acres) was about one mile east of Parcel A, and it enclosed Pile 3. The two.,
parcels were connected by a corridor thatcontained a slurry line that carried waste materials
from Parcel A to Pile 3 in Parcel B while the mill was in operation (DOE, 2006a).

The NRC issued a general license (under provisions in 10 CFR 40.27) to the DOE for long-term
custody of the Site after the NRC concurred with the original LTSP in a letter datedJuly 8, 1997.
On September 18, 1998, the NRC concurred with the DOE's Ground Water Compliance Action
Plan (GCAP) dated April 8, 1998. The DOE was required to modify the LTSP to include ground
water monitoring of an existing plume for 5 years (until 2003) in Wells 0862, 0886, 0891, 0924,
and 0963 for the protection of beneficial water use. The NRC staff had decided that the GCAP
and the Falls City Remedial Action Plan satisfied requirements set forth in UMTRCA and the
regulations of 40 CFR 192, Subparts B and C.

.GEOLOGY AND HYDROGEOLOGY

The Site is located within the coastal plain of the Gulf of Mexico. The main topographic element
in Karnes County is a series offridges that are sloping plains (cuestas)formed by resistant
southeastward-dipping clastic sedimentary rocks that have northeast to southwest trends.
Relief from the ridges to the intervening drainage is usually less than 10Ofeet. Asurface water
drainage divide cuts across the Falls City Disposal Cell with drainage to the west and northwest
on one side and to the east to-southeast on the other side of the divide: (DOE, 1997a).

This Site is underlain by unconsolidated sand, silt, and clay sedimentary rocks that gently dip to
the southeast, approximately 20 feet per 1,000 feet. The site also rests upon outcrops of the
Dubose Clay, Deweesville Sandstone (Deweesville), and Conquista Clay (Conquista) members
of the Whitsett formation. Tailings were placed in several old open pits excavated in the
uranium ore-bearing Deweesville and Conquista members. Underlying the Conquista is the
Dilworth Sandstone (Dilworth) member, which overlies the Manning Clay formation (DOE,
1997a).

*The shallow ground water at the Site is found 5 to 30 feet below the land surface within the
water-bearing units of the Deweesville and Conquista members. These adjacent water-bearing

U.S. Department of Energy LTSP for the Falls City, Texas, Disposal Site
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units are referred as one aquifer that is under unconfined conditions in the northern and western 3
portions of the Site. Near the disposal cell this aquifer has been saturated primarily by the
uranium mining and milling activities, including past uranium mining boreholes that may not
have been properly abandoned in these units. In addition, the uranium mineralization
associated with the uranium ore bodies has caused background water quality in these units to
vary with depth and location. Due to the fact that the former tailing piles were located on the up
dip surface of the Deweesville and the upper Conquista outcrops, it is'not possible to install
upgradient, background monitor wells screened in this aquifer (DOE, 1997a).

Both the Deweesville and Conquista aquifer and the underlying Dilworth water-bearing unit
(aquifer) are low-yield aquifers. Seepage from the tailing disposed in the old pits and on the
outcrop of the Deweesville and upper Conquista has resulted in a ground water mound in the.
Deweesville and Conquista aquifer (DOE, 1997a).

The Dilworth member, which is referred to as the Dilworth aquifer, outcrops north of the Falls
City Disposal site. In this area, the Dilworth is recharged from precipitation and the water-
bearing portion of this unit is unconfined. To the southeast, the Dilworth aquifer dips below

.younger rock strata. The depth to ground water ihqthe Dilworth aquifer is approximately 100 feet
below the ground level in the disposal cell area. Down dip to the southeast, ground water in the
Dilworth aquifer becomes confined by the lower Conquista Clay. The Dilworth aquifer is

separated from the Deweesville and Conquista aquifer by 30 to 50 feet of carbonaceous clay of
the lower Conquista Clay subunit, which acts as an aquitard to downward seepage (DOE,
1997a). :, : .. .. l

A downward hydraulic conductivity (K) occurs between the Deweesville and Conquista aquifer
and the Dilworth aquifer. The K between the Deweesville and Conquista aquifer and the
Dilworth aquifer (determined by aquifer tests and single-packer pressure testing) ranges from
0.5 to 2.6 feet/day (1.8x10 4 cm/s) (DOE, 1997a).

Ground water movement occurs among these three water-bearing units because of improper
well installation. Mining companies drilled about 370 boreholes inthis area that have
penetrated the Dilworth, and in some cases these boreholes were improperly abandoned (BEG,
1992). The Texas Bureau of Economic Geology has identified three discrete potentiometric
highs as an indication of leakage from the Deweesville and Conquista aquifer into the Dilworth
aquifer. These leakages were caused by mining companies exploring for uranium ore. DOE
refers to the Deweesville and .Conquista aquifer and Dilworth aquifer as the "uppermost aquifer"
because of this ground water movement betw~een these units (DOE, 1997a).

The likelihood of leakage of ground water naturally or by man'sactivities through the uppermost
aquifer into the Manning Clay formation below the Dilworth member of the Whitsett formation is I
low because of the small number of boreholes drilled through these upper units into this lower

formation. The Manning Clay formation is a 300 feet thick aquitard of carbonaceous clays and
lignite seams (DOE, .1997a).

The ground water in the uppe-rmost aquifer near the Site is unsuitable as a source of drinking
water. This has occurred because of widespread contamination from naturally occurring
uranium mineralization and degradation caused by uranium exploration and mining not related U
to onsite uranium-ore processing. For example, the disposal cell is located, near former open pit

uranium mines in an active geochemical environment (DOE, 2006a). Also, the Deweesville and
Conquista aquifer has low yield units with poor quality (the total dissolved solids range from 3

I
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7,000 to 9,000 mg/L near the disposal cell). The Dilworth aquifer. is also• a low yield unit where
the ground water is not used as a source of domestic or drinking Water within 2 miles of the site
(DOE, 1998).

SURFACE WATER

The Site is situated on a drainage divide. Two ephemeral streams, Tordilla Creek and Scared
Dog Creek originate or head on or near the disposal cell. Runoff from the northern half of the
Site flows toward Scared Dog Creek, a tributary of the San Antonio River several miles to the
northeast. Runoff from the southern half of the Site flows toward Tordilla Creek, a tributary of
the Nueces River. Other small ephemeral streams are near the Site (for example, Conquista
Creek); however, there are no significant lakes or ponds near the Site. Figure 1 delineates the
location of Scared Dog and Tordilla Creeks within and nearby the Site (DOE, 2006a).

The water quality of Scared Dog and Tordilla Creeks is impacted by base flow from the
uppermost aquifer. However,. DOE states that the water chemistry of these creeks is unaffected
by the regional ground water contamination (DOE, 2006a).

EXISTING LONG-TERM SURVEILLANCE PLAN,

The LTSP, as approved in 1997, describes how the DOE will perform long-term care at this Site.
The LTSP covers the requirements under 10 CFR 40.27 by addressing the following:

" Final site conditions,
" Legal description of the site,
" Long-term surveillance program,
* Follow-up inspections, and
" Maintenance and other actions (DOE, 2006 and DOE, 1997b).

Only the ground water monitoring program will be addressed in this section. The ground water
monitoring program for the LTSP was modified by including the GCAP monitoring approved in
1998 (DOE, 2006a). Thus, the existing LTSP includes the performance cell monitoring and
GCAP monitoring of the uppermost aquifer. .

Both components of the ground water monitoring are impacted by classification of the ground
water in the uppermost aquifer. DOE, NRC, and the State agreed that ground water monitoring
for the disposal cell performance and for the GCAP would not be based upon. concentration.
limits. Instead, a narrative supplemental standard was applied to the ground water, which does
not include numerical concentrations limits or point of compliance;{40 CFR 192.21(g)}. The
Class III designation of the ground water results from no current or- potential use of ground water
in the area as a source of drinking water because it contains widespread ambient contamination
that cannot be cleaned up using methods reasonably employed by public water supply systems.
Background water quality varies by order of magnitude in the area since the aquifer is in an area
of redistribution of uranium mineralization from ore bodies (DOE, 1 97b)..

DOE states that currently ground water from Deweesville and Conquista aquifer is not used as a
source of domestic or drinking water because of low yield and poorwater quality (total dissolved
solids range from 7,000 to 9,000 mg/L near the disposal cell). Also, ground water from the
Dilworth aquifer is not used as a source of domestic or drinking water within 2 miles of the site.
This ground water may have been used for stock and to water gardens. For additional
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information on the ground water classification, consult Appendix A of the draft revision of the
LTSP report (DOE, 2006a).

The performance cell monitoring and the GCAP monitoring wells are delineated in Figure 2.
The performance cell monitoring network consists of 7 wells (0709, 0858, 0880, 0906, 0908,
0916, and 0921) surrounding the disposal cell and screened in the Deweesville and Conquista
aquifer. Monitor wells 0908 and 0916 are located updip of the intersection of the typical water
table and the bottom of the Deweesville and Conquista aquifer; therefore, these wells are
usually dry. Ground water samples are collected biannually from these wells, and they are
analyzed for the analytes listed in Table 1 (DOE, 1997b and DOE, 2006b).

Table 1. Analytes for Disposal Cell Performance and GCAP Monitoring of the
Uppermost Aquifer (Based upon Table 5.6 from DOE, 1997b, Table 1 DOE, 2006b, and
Attachment 3 from DOE, 2006b)

Analyte

Alkalinity

• Dissolved Oxygen
Redox Potential
pH•Specific Conductance

Turbidity
Temperature

Aluminum

Ammonia as N (NH 3-N)
Antimony
Arsenic
Beryllium"
Bromide
Cadmium
Calcium
Chloride
Chromium
Cobalt
Copper
Gross Alpha

Analyte

Gross Beta
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Nitrate +Nitrate as N (NO3 + NO 2) - N
Potassium
Radium-226
Radium-228
Selenium
Sodium
Sulfate
Sulfide
Total Dissolved Solids
Thallium
Tin
Uranium
Vanadium
Zinc

I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

The ground water compliance network consists of 5 monitor wells (0862, 0886, 0891, 0924, and
0963) located downgradient from the identified affected areas (Figures 3 and 4). Monitoring
wells 0886, 0924, and 0963. are screened in the Deweesville and Conquista aquifer, and
monitoring wells 0862 and 0891- are'screened in the Dilworth aquifer. Ground water samples
are collected annually from these wells, and they are analyzed for the analytes in Table 1 (DOE,
1997b and DOE, 2006b).
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PROPOSED REVISIONS IN THE LONG-TERM SURVEILLANCE PLAN

The proposed revised Long-Term Surveillance Plan includes the following:

The disposal cell performance monitoring of the ground water will be reduced from
biannual to annual for the existing monitoring wells.

* The revised plan will incorporate requirements of the GCAP. Monitoring wells are
sampled annually, which does not change from the current LTSP.

* The constituents analyzed for the monitoring wells in the disposal cell performance and
in the GCAP monitoring for the downgradient plumes will be reduced to only total
uranium and the field parameters.

* The institutional controls imposed on the former State-owned portion of the processing
site are described and included in inspection objectives.

The LTSP will also be revised to make it consistent with the structure and content of current.
LTSPs.

DOE proposes to continue monitoring the ground water through 2010 at the 12 locations
currently sampled as discussed above. After the 2010 monitoring event, DOE plans to assess
the monitoring results and recommend whether to continue, modify, or terminate the monitoring
program.

EVALUATION AND RECOMMENDATIONS PERTAINING TO THE PROPOSED• REVISION
TO THE LONG-TERM SURVEILLANCE PLAN

Figures 3 and 4 delineate the pH in the Deweesville and Conquista aquifer and Dilworth aquifer,
respectively. The pH isopleths on these figures are surrogates for uranium and some of the
other metals listed in Table 1. Figure 3 shows that there are two areas of lower pH, which
would represent uranium plumes in the Deweesville and Conquista aquifer. Figure 4 indicates
that there is one area of lower pH, which would represent a uranium plume in the Dilworth
aquifer.

The results of the analytical analyses and the ground water levels for the disposal cell
performance and the ground water compliance monitoring wells are presented in "Data
Validation Package" reports. A recent report is the May 2006 report (DOE, 2006b).

An evaluation of the ground water levels for the disposal cell performance and the ground water
compliance monitoring wells from 1996 through May 2006 indicates that thewater levels for
monitoring wells of the disposal cell performance (0709, 0858, 0880, 0906, and 0921) have
fluctuated, probability based upon variations in climatic conditions. ASo, othese ground water
levels have an overall decreasing trend which may be caused by dewatering'of. the disposal cell.
However, ground water levels for the ground water compliance monitoring we ls (0862, 0886,
0891, 0924, and 0963) have changed very little over this same time period. This maybe due to
their generally greater distance from the disposal cell and in some cases deeper'screened
intervals from the land surface.

U.S. Department of Energy LTSP for the Falls City, Texas, Disposal Site
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The NRC concurs with DOE's assessment that the analytical results of the disposal cell 3
performance monitoring wells do not represent a health concern. For most of the wells, the
concentrations of metals analyzed in the ground water have changed very little during the 1996
to May 2006 time period. Also uranium concentrations have changed very little for all the wells
except for Well 0880 (DOE, 2006b). This well has the largest uranium concentration, and it has
also increased from about 3 to 7 mg/L over this time period. This change is not a health
concern because ground water in the Deweesville and Conquista aquifer is not used for human
or stock use as previously discussed.

The analytical results of the ground water compliance monitoring wells from 1996 through May
2006 indicate that the concentrations of metals in the ground water from these wells have
usually changed very little. However, Wells 0924 and 0891, which are screened in the
Deweesville and Conquista aquifer and the Dilworth aquifer, respectively, do exhibit changes in
gross alpha and uranium. Well 0924 has variable gross alpha values and an overall increasing
trend for uranium. These changes are not a health.concern because ground water in the
Deweesville and Conquista aquifer is not used for human or stock use.

Well 0891 has variable gross alpha values and uranium concentrations with a significant
increase in uranium from 0.05 to 0.45 mg/L from May 2005 to May 2006. It should be noted that I
due to overgrown vegetation, Well 0891 was not identified or sampled during DOE's April 2007
sampling event (Ransbottom, 2007); however, uranium in an October 2007 ground water
sample of this well was 0.033 mg/L (Maestas, 2008). The earlier increase in uranium in Well
0891 presents a concern because this well is located along the front of the pH plume, the
surrogate uranium plume (Figure 4). As discussed above; ground water from the Dilworth
aquifer is not used as a source of domestic or drinking water within 2 miles of the site; however,
Well 0891 is located about 1.7 miles from the site. Reportedly, use of the Dilworth aquifer
downgradient of Well 0891 is for livestock watering or gardening.

Based upon NRC staff review of the revised draft LTSP and supporting documents, the NRC
concurs with the DOE proposed revisions contained in the draft LTSP. In addition, based upon
recent uranium concentration trends in Well 0891, the NRC staff believes that the DOE should
continue to monitor uranium trends in Well 0891.
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Figure 1. Contaminated Areas at Falls City Disposal Site, Before Remedial Action (Figure2-1

from DOE. 2006a)
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Figure 3. Ground Water pH in the Deweesville and Conquista Aquifer (Figure 2-7 from DOE,
2006a)
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Figure 4. Ground Water pH in the Dilworth Aquifer (Figure 2-8 from DOE, 2006a)
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DRAFT

Terry Schmidt
Karnes County Sheriff
113 W. Panna Maria
Karnes City, Texas 78118

Dear Mr. Schmidt:

The U.S. Department of Energy (DOE) Uranium Mill Tailings Remedial Action Project is
requesting notification in the event of any unusual activities or events in Karnes County,
Texas, or around the Falls City disposal site located 46 miles (74 kilometers (kml)
southeast of San Antonio, and 8 miles (13 kim) Southwest of Falls City, Texas.

The purpose of the notification request is to assist the DOE in surveying and maintaining
the integrity of its disposal site and to ensure public safety.

If during the course of routine activities, anything out of the ordinary is observed by your
staff or reported to your office, we would appreciate notification to the DOE Grand
Junction Projects Office's .24-hour phone line at (9701 248-6070. I the notification
request discussed above is agreeable to you, please sign and return the attached reply
letter for our records as soon as possible.

Should you have any questions, please contact me at (505) 845-5637. Thank you for your
attention in this matter.

Woody Woodworth
Project Site Manager
Environmental Restoration Division
U.S. Department of Energy

Enclosure

cc: wio enclosure
EArtiglia ITAC)
SHamp lERD)
CJones (GJPO)
MHansen (TAC
CSilva (TAC)
JVirgona (GJPO1
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DRAFT

Woody Woodworth
Project Site Manager
Environmental Restoration Division
U.S. Department of Energy
P.O. Box 5400
Albuquerque, NM 87185

Dear Mr. Woodworth:

This letter is to concur with the U.S. Department of Energy (DOE) request for notification
as set forth in the"DOE's letter. As requested in your letter, this office will contact the
DOE's Grand Junction Projects Office at (970) 248-6070 if any unusual event or anomaly
is observed or reported at the Falls City disposal site,. Falls City, Texas.

Sincerely,

Mr. Terry Schmidt
Karnes County Sheriff

cc, EArtiglia (TAC)
SHamp (ERD)
CJones (GJPO)
MHansen (TAC)
CSilva (TAC)
JVirgona (GJPO)

I
I
I
I
I
I
I
I
I
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DRAFT

Dr. Joe Friday
Cooperative Program Manager
National Weather Service
2090 Airport Road
New Braunfels, Texas 78130

Dear Dr. Friday:

The U.S. Department of Energy (DOE) Uranium Mill Tailings Remedial Action Project is
requesting notification in the event of issuance of flash flood or tornado warnings in Karnes
County, Texas. We would appreciate notification to the DOE Grand Junction Projects
Office's 24-hour phone line at (970) 248-8070 within B hours of issuance of a warning or
episode of warnings.

The purpose of this warning Is to assist the DOE in surveying and maintaining the integrity
of its disposal site located 46 miles (74 kilometers 1km)) southeast of San Antonio and 8
miles f 13 km) southwest of Falls City, Texas.

If the notification request discussed above is agreeable to you, please sign and return the

enclosed reply letter for our records as soon as possible.

Should you have any questions, please contact me at 1505) 845-5637.

Sincerely,

Woody Woodworth
Project Site Manager
Environmental Restoration Division
U.S. Department of Energy

Enclosure

cc: wlo enclosure
EArtiglia (TAC)
SH-amp (ERD)
CJones (GJPOI
MHansen (TACI
CSitva (TAC)
JVirgona ITAC)
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DRAFT

Woody Woodworth
Project Site Manager
Environmental Restoration Division
U.S. Department of Energy
P.O, Box 5400
Albuquerque, New Mexico 87185

Dear Mr. Woodworth:

This letter is to concur with the U.S. Department of Energy (DOE) request for notification
as set forth in the DOE's letter. As requested in your letter, this office will contact the
Grand Junction Projects Office at (970) 248-6070 in the event of issuance of a flash flood
or tornado warning in Kames County, Texas,

Sincerely,

Dr. Joe Friday
Cooperative Program Manager
National Weather Service

cc- EArtiglia (TACI
SHamp (ERD)
CJones IGJPO)
MHansen ITAC)
CSilva ITAC)
JVirgona (GJPO) -

I
I
I
I
I
I
I
I
I
I
I
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National Earthquake Information Center.NatWorld Data Center A for Seismology K V)

Direcor
30031 236-ISID

Research
Box 246. DFC. MS46

Detger. Comdc a&= USA
Tekx: (%tMO) 51W63I412l3SL t*D

Optations
003) 2.6-150

.QED
MM)B35-2663

Clinton C. Smyzhe
Engineering and Consmucdon Group Leader
Uranium Mill Tailings Remedial Action
Project Office

2155 Louisiana NE, Sute 4,000
Albuqucrque, NM 87110.

Dea Mr. Smythe:

This letter is to conrrm tha the DOE Grand Junction Pro-e. Office (24-hour phone
line, (303) 248-6070 has been added to owr notification lHsi for the occumence of
earthquakes near the following locations:

Disposal Site -LUitude Longitude
COLORADO

Durango (Bodo Canyon) N713 1 7.
Grand Junction N38.91 WI08.32
G.unnison (Landfill) NM3F.. W10.53
Maybell N40.55 W107.99
Naiurita (Dry Flats) N38.21 W108.60
Rifle (Estes Gulch) N39.60 W I MI.2--
Slick Rock (Burro Canyon) N08.05 WT108T.T.

IDAHO '---
Lowman N44.16 WI15.61

NEW MEXICO
Ambrosia Lake '-3541 W107.80

NORTH DAKOTA ' --
Bowman N4b.23" W1.55

OREGON "_-.
Lakeview (Collins Ranch) N42.2 W1203'

PF-NNSYLVANIA 
-

Canonsb ra N40.26 W8235-
BurU VP N40.62 W79.65

Fails City N28,91 W98.13
I crAl-i aWM'•i=ea Hat 37 0 Wi 09I
S ah Lakewcity (Cliv¢ . . N40.6'9 [W1137.11-
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tec.ardi

National Earthqupke Jnformation Center
World Data Center A for Seismology'

Svs.a cagca SuryC
1•0 juU zoS, DFC.M56 -•~f. c

Dsqnr. CoSado KmS USA
46 T.1 a=(WLCO) II10i4123ESL M (K

peraflons
) 236-1500
QtD
) 3352663.

-Clnton C. Smythe -2-

We havc enterd the following selecdion-mitla into oa nodflcazon promjpm

1. Any erhquake of mapitude 3.0 or grater, within 0.3 depe.s (2aout 20 nmies)
of any site shown above, or

2. Any satnquna of magniwde 5.0 o greVaw. widiln 1.0 degers (about 70 miles)
of any site dwn above..

Sincerly,

Bruce Preaamve
U.S. Geological Su1vey
Nadonal Emhqok Information Center
P.O. BoxMail Stop967 ""
Denver "~dm GCenre "
Denver, Colorado 80225

aloet ad/n':r. XS4 &*Aotw' -A aL tQ"wudpn.e

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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