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CITIZEN'S SUMMARY

This baseline risk assessment of ground water contamination at the uranium mill tailings
site near Falls City, Texas, evaluates potential impact to public health and the environment
resulting from ground water contamination at the former Susquehanna Western, Inc.
(SWI}, uranium mill processing site. This document fulfills the following objectives:
determina if the site presents immediate or potential future health risks, determine the
need for interim institutional controls, serve as a key input to project planning and
prioritization, and recommend future data collection efforts to more fully characterize risk.
The Uranium Mill Tailings Remedial Action (UMTRA) Project has begun its evaluation of
ground water contamination at the Falls City site. This risk assessmaeant is one of the first
documaents specific to this site for the Ground Water Project.

Shallow ground water beneath the Falls City site is contained in three water bearing units:
the Deweesville Member (O to 50 feet [ft] [0 to 15 meters (m)] below land surface), the
Conquista Member (O to 90 ft [0 to 27 m] below land surface}, and the Dilworth Member
(30 to 150 ft [9 to 46 m] below land surface). Natural water quality in these formations in
the site vicinity is extremely variable and generally of poor quality. The presence of
uranium ore bodies and the exploratory and mining activities associated with their
development makes characterization of the premilling water quality very difficult. Uranium
ore deposits were discovered in late 1955 and mined during 1959 and 1960. Open pit
mining occurred at the former locations of piles 3, 4, b, and 6. Water from these
formations is not a current or potential source of drinking water. Ground water from the
uppermost aquifer {Deweesville/Conquista Members and the Dilworth Member) contains
widespread ambient contamination resulting from naturally occurring conditions and from
the effects of human activity not related to uranium milling operations.

Ground water quality beneath the Falls City site has been further degraded by the mill
processing activities, The former SWI uranium mill operated between 1961 and 1973.
The tailings and other contaminated materials were placed in a disposal cell on the site in
1994 by the UMTRA Project. The constructed cell is designed to stabilize and control the
tailings and other residual radioactive materials for 1000 years to the extent reasonably
achievable.

There are no known livestock, domestic, or drinking water wells in the contaminated
ground water of the Dewseasville/Conquista aguifer. The extent of contamination in this
aquifer needs to be further defined, although levels of sulfate, manganese, and uranium are
known to be highly elevated. However, these contaminants are detected in the water at
levels high enough to be associated with adverse health effects, if consumed. The water
quality is sufficiently poor in this aquifer that it has no historic or current use as a drinking
water supply.

There is no known current use of the Dilworth aquifer ground water as a drinking water
supply within a 2-mile (3-kilometer) radius of the site. Water from this aquifer historically
has been considered to be of poor quality. Water from the Dilworth aquifer has been used
to water livestock and gardens in the site vicinity. Even though access to the most
contaminated portions of the aquifer is restricted by the site fence and the water
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historically has not been used, this risk assessment evaluates potential current and future
use of the Dilworth aquifer at the site. Potential exposure to surface water from Scared
Dog and Tordilla Creeks and from ponds are also evaluated as they may also be sources of
exposure for livestock and wildlife.

This risk assessment follows the approach outlined by the U.S. Environmental Protection
Agency (EPA). The first step is to evaluate ground water data collected from monitor
wells at or near the site. Evaluation of these data show the main contaminants in the
Dilworth ground water are cadmium, cobalt, fluoride, iron, nickel, sulfate, and uranium.
The data also show high ievels of arsenic and manganese occur naturally in some areas.
These constituents typically are associated with the natural uranium ore deposits found in
the Falls City site area. The next step in the risk assessment process is to estimate how
much of these contaminants people would be exposed to if a drinking water well were
installed in the contaminated ground water. Then the amount of contaminants that might
be ingested is compared to the toxic effects these levels might cause in humans.

Three ways the contaminants could enter the human body were evaluated: drinking the
water, eating meat from livestock that drank the water, or drinking milk from livestock that
drank the water. If ground water from the Dilworth aquifer at the western region of the
site were directly consumed by humans, the additional cancer risk would be 1 in 1000
over a lifetime. However, such consumption is unlikely, due to the inaccessibility of
water, the unpalatable taste and odor of the water, the historical knowledge of the poor
water quality, and the presence of hetter quality water from other sources.

In addition, the levels of manganese and arsenic detected in the natural ground water
unaffected by the former mill site could lead to an increased risk of developing nervous
system disorders and/or skin cancer. These naturally occurring metals limit the potential
use of ground water for drinking water. The U.S. Nuclear Regulatory Commission and the
state of Texas concur that the naturally occurring water in these aquifers is Class lil
{limited use). The amount of treatment required to make the water usable for human
consumption is excessive compared to that normally employed in this part of Texas.

The potential health effects on livestock if ground water from the Dilworth Formation or
the remaining ponds near the site were used to water cattle were also evaluated. The

evaluation showed that livestock probably would not suffer adverse health effects from
either source. Based on this evaluation, no adverse health effects would be expected in
humans eating the meat or drinking the milk from livestock watered from these sources.

The Falls City site will be further evaluated under the UMTRA Ground Water Project. This
will include continued evaluation of the Deweesville/Conquista and Dilworth ground water
to better understand the nature and extent of contamination from the milling activities.
Based on the results of these additional activities, an approach will be developed to
address water contamination. This approach will be presented in an environmental
assessment report and will include public and state government involvament. Use of
water in the vicinity of the site will continue to be monitored. In the interim, the
effectiveness of restricted access to contaminated ground water will be evaluated.
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1.0 INTRODUCTION

The purpose of this baseline risk assessment is to determine whether ground water
contamination at the Falls City, Texas, the former Susquehanna Western, Inc. (SWI}
uranium mill tailings site could adversely affect public health or the environment. The Falls
City site is one of 24 abandoned uranium mill tailings sites that are undergoing remediation
in accordance with the requirements of the Uranium Mill Tailings Radiation Control Act
(UMTRCA) of 1978 (42 USC §7901 et seq.), (Public Law 95-804), under the direction of
the U.S. Department of Energy (DOE) Uranium Mill Tailings Remedial Action (UMTRA)
Project.

The first phase of the UMTRA Project is to stabilize the tailings in a disposal cell to
minimize radon emissions and further contamination of ground water. At Falls City, the
first phase of the UMTRA Project was completed in 1994, with stabilization of the tailings
in a disposal cell at the former uranium mill site.

The second phase of the UMTRA Project evaluates ground water contamination at the
uranium processing sites, determines whether any action is necessary, and implements
action, as needed. The 1988 amendments to the UMTRCA authorize the DOE to perform
ground water restoration activities.

The draft programmatic environmental impact statement (PEIS) for the UMTRA Ground
Water Project (DOE, 1994} describes the strategy to evaluate and methods to clean up
contaminated ground water at the UMTRA Project sites. This baseline risk assessment is
one of the site-specific documents prepared to evaluate potential heaith and environmental
risks and provide information to assist in determining what remedial action is necessary.
Following the PEIS and this risk assessment, a site-specific environmental assessment or
an environmental impact statement will be prepared to evaluate and select a ground water
compliance strategy.

This risk assessment is a baseline assessment in that it describes preremediation ground
water conditions at the site, based on available ground water data. This document
evaluates the potential for imminent human health or environmental risks that may need
attention before the site is fully characterized.

The evaluation is based on available ground water data from the most contaminated welis
at the processing site. The evaluation also considers the extreme variability in background
water quality caused by natural mineral deposits and mining activities in the mill site area.
Only the major exposure pathways have been thoroughly examined. If future data
collection, decisions, or actions at this site cause conditions to change, other pathways
will be evaluated. ‘

This risk assessmant follows the basic framework outlined by the U.S. Environmental
Protection Agency (EPA) {1989a) for evaluating hazardous waste sites to assess potential
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health and environmental impacts. The risk assessment process consists of the following
steps:

‘e Data evaluation.

~ Combining data from various site investigations.
— Comparing sample results with background and tailings source data.
— Selecting chemical data for use in the risk assessment.

® Exposure assessment,

— Characterizing the exposure setting.
- ldentifying exposure pathways.
- Quantifying exposure.

® Toxicity assessment.

- ldentifying toxicity values.
- Evaluating noncarcinogenic effects.
— Evaluating carcinogenic effects from radionuclides and chemical carcinogens.

& Public health risk characterization.

- Comparing toxicity ranges to predicted exposure ranges.
= Combining risks across exposure pathways and multiple contaminants.
— Characterizing uncertainties.

& Environmental risk.

— Characterizing potential biota exposure pathways.
- Identifying potential ecological receptors.
- Evaluating environmental risk qualitatively.

This framework is incorporated in the methodology used to evaluate current human health
risk at UMTRA Project sites and to estimate risks from potential future use of
contaminated ground water or surface water near the former uranium processing site. A
report describing this methodology is in preparation.. Although the methodology report
discusses the probabilistic approach used at most UMTRA sites, sufficient data were not
available at the Falls City site to allow generation of distributions of contaminant
concentrations and intakes. As discussed in Section 4.0, point concentrations are used to
estimate contaminant intakes.

DOE/ALI62350-64 SEPTEMBER 28, 1994
REV. 1, VER, 1 FCTOOBF1.WP1 (HTI)
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THE URANIUM MILL TAILINGS SITE NEAR FALLS CITY, TEXAS SITE DESCRIPTION

2.0 SITE DESCRIPTION

The Falls City site is in Karnes County, Texas, approximately 8 miles {mi) (13 kilometers
{km]) southwest of the town of Falls City and about 40 mi (65 km) southeast of San
Antonio, Texas (Figure 2.1). Before surface remadial action, the tailings site consisted of
two parcels. Parcel A consisted of the mill site, one mill building, five tailings piles, and
one tailings pond south of Farm-to-Market Road 1344 (FM 1344) and west of FM 791, A
sixth tailings pile (designated Parcel B) existad north of FM 1344 and west of FM 791.

2.1

SITE BACKGROUND

In 1954, the first shallow uranium ore deposits were discovered in western
Karnes County, Texas. These discoveries of uranium, the first in the Gulf
Coastal Plain, led to extensive exploratory drilling and mining. SW! built and
operated a uranium mill at the Falls City site from April 1961 until August 1973,
The mill used a sulfuric acid leach-countercurrent, decantation-solvent extraction
process to treat approximatsly 2.5 million tons {2.3 million metric tons} of ore
averaging 0.16 percent uranium oxide {U30g). More than 700 tons (600 metric
tons) of U30g concentrate ("yellow cake") were sold to the Atomic Energy
Commission while the mill was in operation.

Waste tailings and processing solutions from the SWi milling operation were
impounded in seven separate ponds, four of which had been open pit mines
excavated into the ors-bearing sandstone. The tailings ponds were 30 to

35 feet (ft) (9 to 11 meters [m]} deep and unlined, except for naturally clayey
foundation soils and sediments.

In 1975, SWI sold the mill site and residual tailings piles to Solution Engineering,
Inc. (SEIl), and its partner, Basic Resources, Inc. From late 1978 to early 1982,
SEl conducted secondary solution mining of uranium from four of the piles. This
operation included a system of shallow injection/recovery wells and an ion
exchange bed to recover uranium and molybdenum from solution. The uranium
leaching agent was acid water from tailings pond 7. Residual process waters
were pumped back to this pond. All pond waters were evaporated except

pond 6, which was likely to be recharged by natural seepage.

All tailings and contaminated materials have been consolidated and stabilized
into a disposal cell in the location of former piles 1, 2, and 7. The contaminated
materials are covered with a 36-inch (92-centimeter [cm])-thick radon barrier to
inhibit radon emanation. A 6-inch {15-cm)-thick bedding layer above the radon
barrier is overlain by a 30-inch (80-cm)-thick rooting layer, with 6 inches

(15 cm) of top soil mixed with gravel to establish a vegetative topslope. The
sideslopes are covered with riprap. The disposal cell covers approximately

130 acres (ac) {50 hectares [hal}.

The area around the designated site was contoured to divert runoff from upland
drainages away from the disposal cell. The excavated tailings piles, pond 6, and
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BASELINE RISK ASSESSMENT OF GROUND WATER CONTAMINATION AT
THE URANIUM MILL TAILINGS SITE NEAR FALLS CITY, TEXAS SITE DESCRIPTION

2.2

2.3

2.3.1

former mill areas were restored with uncontaminated fill. Disturbed areas were
graded to promote drainage and revegetation. The final restricted area of
approximately 290 ac (120 ha) is enclosed by a fence. The remainder of the
designated site will be released for any use consistent with existing land use
controls, after all remedial action is complete.

CLIMATE

Local weather data for the Falls City site were obtained from the Panna Maria
Uranium GCperations {Chevron Resources), 18 mi (24 km) east of the site and

from the San Antonio International Airport about 40 mi (65 km) northwest of
the tailings site. Typical summer temperaturss range from 70 to 90 degrees

Fahrenheit (°F} (20 to 32 degrees Celsius [°C]). Typical winter temperatures

range from 30 to 60°F (0 to 10°C) (DOE, 1992). Data from the Panna Maria
site indicate the average annual rainfall is 30 inches (80 cm) per year.

HYDROGEOLOGY

The Falls City site is underlain by sedimentary rock that dips gently southeast
toward the Gulf of Mexico, which is approximately 120 mi (190 km) to the
southeast. These strata are composed locally of sand, silt, and clay deposits of
the Whitsett and Manning Clay Formations. The site is directly underlain by the
Dubose Clay, Deweesville Sandstone, Conquista Clay, and Dilworth Sandstone
Members of the Whitsett Formation (Jackson Group). Underlying the Dilworth
Sandstone, the basal member of the Whitsett Formation is the Manning Clay
Formation, the oldest geologic unit encountered during the site drilling program.
Figure 2.2 is a geologic cross section showing the site stratigraphy. Figure 2.3
is a map of the surface geology.

Deweesville/Conguista aquifer

The Deweesville/Conquista aquifer includes the fine-grained sands and sandy
clays of the Deweesville Sandstone, the upper Conquista Clay Member, and the
middle Conquista Clay fossiliferous sandstone unit {predominantly fine-grained,
slightly to moderately clayey sand}. In the site vicinity, the Deweesville/
Conquista aquifer extends from land surface to the base of the middle Conquista
Ciay fossiliferous sandstone unit {where present), approximately 60 to 70 ft

(18 to 21 m) deep.

Shallow ground water is found in the aquifer at depths of 5 to 30 ft {1.5 to

9 m) below land surface. Ground water occurs under unconfined conditions in
the northern and westarn portions of the site and along creek beds but may
become confined by the Dubose Clay further downdip to the southeast. In
areas where the Deweesville/Conquista aquifer is unconfined, the potentiometric
surface is generally a subdued replica of the surface topography. In the
immediate site vicinity, water from the milling operations has created a ground
water mound that will dissipate in time. The mounded ground water is
superimposed on a topographic high and surface water drainage divide. The
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BASELINE RISK ASSESSMENT OF GROUND WATER CONTAMINATION AT
THE URANIUM MILL TAILINGS SITE NEAR FALLS CITY, TEXAS SITE DESCRIPTION

unconfined ground water south of the surface water drainage divide (Figure 2.4)
flows south and southwest toward the Tordilla Creek drainage area. Shallow
ground water north of the surface water drainage divide flows northeast along
the Scared Dog Creek drainage area. South of the site, ground water flows
southeast with the regional flow system. The potentiometric surface of the
Dewessville/Conquista aquifer is shown in Figure 2.4,

Ground water within the Deweesville/Conquista aquifer is recharged by
infiltrating precipitation in the Deweesville/Conquista outcrop areas (Figure 2.3),
seepage from tailings fluids, and in downdip areas, interformation leakage from
overlying sediments. Ground water yields for the Deweesville/Conquista aquifer
are generally less than 1 gallon (4 liters [L]) per minute, but yields of up to

5 gallons (20 L) per minute were obtained from a monitor well screened in the
fossiliferous interval of the Conquista Sandstone.

The horizontal hydraulic conductivities in the Deweesville and Conquista units
are highly variable with a range of values varying 2 orders of magnitude. The
maximum hydraulic conductivity for the Deweesville/Conquista aquifer was
2.6 ft per day (9.0 x 104 centimeters per second [cm/s]). This conductivity
was calculated from data collected from a pumping test conducted in a well
screened in the Conquista Sandstone. Using Darcy’s Law and an assumed
effective porosity of 0.1 and an average hydraulic gradient of 0.013, the
maximum average ground water velocity is approximately 130 ft (40 m) per
year.

2.3.2 Dilworth aquifer

The Dilworth aquifer, a sandstone member of the Whitsett Formation, is
separated from the Deweesville/Conquista aquifer by 30 to 50 ft {9 to 15 m)} of
carbonaceous clay of the lower Conquista Clay Member, which acts as an
aquitard to downward seepage. The semiconfined Dilworth aquifer extends to
an approximate depth of 100 ft (30 m) immediately below the mill site area.
The potentiometric surface in the Dilworth aquifer shows ground water flows
generally southeast (downdip) and east beneath the site from the Dilworth
outcrop (recharge) band northwest of the site (Figure 2.5).

Ground water within the Dilworth aquifer is recharged by infiltrating precipitation
in the Dilworth outcrop areas (Figure 2.3). Ground water yields from DOE
monitor wells screened in the Dilworth aquifer are generally less than 1 galion

{4 L) per minute.

Average linear ground water velocities in the Dilworth aquifer were calculated
using a hydraulic conductivity of 0.7 ft (0.2 m) per day {approximate maximum
value from pumping test), a hydraulic gradient of 0.009 to the east-southeast,
and an assumed effective porosity of 0.1 for the fine sands of this zona. The
average linear velocity for ground water flow in the lower Dilworth aguifer is
approximately 20 ft (7 m) per year.
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BASELINE RISX ASSESSMENT OF GROUND WATER CONTAMINATION AT

THE URANIUM MILL TAILINGS SITE NEAR FALLS CITY, TEXAS SITE DESCRIPTION
2.3.3 Upper Manning Clay Formation

2.3.4

2.4

2.5

The dominant lithoclogy of the upper Manning Clay Formation, which functions
as an aquitard, is sandy carbonaceous clay. Ground water yields from monitor
wells screened in the upper Manning Clay are generally less than 1 gallon (4 L)
per minute.

Yegua and Carrizo aquifers

Beneath the Manning Formation, two other aquifers are capable of providing
fresh water to slightly saline water: the Yegua and the Carrizo. The Yegua,
which is beneath the Manning Clay Formation, lies at a depth of 450 ft {130 m)
below the former mill site and yields small quantities of slightly saline to saline
water. The Carrizo Sandstone is the major freshwater aquifer in this part of
Texas. itlies at a depth of approximately 2000 ft (600 m) below the former
mill site.

SURFACE WATER

The Falls City site is on the northwest-southeast trending drainage divide
{(Figure 2.4) between the San Antonio River to the northeast and the Atascosa
River to the southwest. Surface drainage from the vicinity of the former piles
2 and 3 and the northern portion of piles 1 and 7 flows approximately 4 mi

(6 km) northeast via Scared Dog Creek to the San Antonio River. Surface
drainage from former tailings ponds 1, 4, B, and 6, as well as drainage from
portions of piles 2 and 7, flows southwest via Tordilia Creek into Borrego Creek
to the Atascosa River. These creeks flow only for short periods immediately
after largs rainstorms.

LAND USE

The Falls City site is in rural farm country southeast of San Antonio. Population
centers in this area generally consist of small towns of 3000 to 4500 peopie. In
1990, the population of Karnes County was estimated at 12,455, The Falls
City city hall estimated the 1993 population of Falls City to be 472 (Smith,
1993).

Many residents farm, with incomes typically supplemented by a second income,
in 1955, uranium ore was discovered in the area of the site (Anders, 1962).
Sevaral small bodies of ore are still present at the site. Open pit mining
occurred at the former locations of piles 3, 4, 5, and 6. The former SW!
uranium mill operated between 1961 and 1973.

Farms in Karnes County average 300 ac (120 ha}, with approximately 21 farms
or partial-farm acreage in the site area (Table 2.1 and Figure 2.6). These parcels
range in size from 130 to 400 ac (53 to 160 ha). There are also three small
residential lots of approximately 4 ac {1.6 ha) or less in the immediate site
vicinity; two of these residences are within 1300 ft (400 m} of the site. Most
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Table 2.1 Land use near the Falls City, Texas, site, 1993

1 "HIA ‘1 AW
¥9-09€29/1¥/300

oL-2

vegetable garden

Land use
Property Size No. of
owner {ac) occupants Livestock Agriculture Other
1 335 0 Beef cattle None None
2 223 0 Beef cattle Hay Uranium mine (open pit}
3 200 3 Beef cattle; hogs Hay, domestic vegetable None
garden
4 200 0 Beef cattle None None
5 4 2 ND ND ND
6 200 6 Beef cattle; horses Hay, oats None
7 330 0 Beef cattle Hay None
8 370 0 Beef cattle None None
9 ND ND NA NA Uranium mine {(open pit}
10 460 NA NA NA Disposal cell
11 4 1 None None None
12 2 NA NA NA Water supply company
13 4 None None None None
14 4 2 Cows; turkeys; chickens Domestic vegetable garden None
15 130 1 Beef cattle Domestic vegetable garden None
16 340 0 Cattle Hat, oats Uranium mine (open pit)
17 400 0 Beef cattle Hay Uranium mine {(open pit)
18 200 0 Sheep; goats; cattle Hay None
19 150 0 Cattle ND None
20 250 4 Beef cattle; chickens Hay, wheat, domestic Uranium mine {(open pit)
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