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NOTATION

The following is a list of the acronyms, initialisms, and abbreviations (including units of
measure) used in this document.

ACRONY‘\«IS IVITIALIS\IS AVD ABBREVIATIONS

ACL

AEC

ARAR
BRA
CERCLA
CFR

.- DOE
- EPA

FS
MCL
MCLG
NCP
NEPA
NPL "

- O&M

PAH
PCB

QROU
QWTP
RD/RA
RI.

ROD .

E Units of Measure

cm
ft
gal
opm
ha
n.

o
alternate concentratlon limit
Atomic Energy Commission

‘applicable or relevant and appropriate requirement

baseline risk assessment

‘Comprehenswe Environmental Response Compensanon and L1ab111ty Act

Code of Federal Regulations
U.S. Department of Energy
U.S. Environmental Protection Aoency

. feasibility study

maximum contaminant level
maximum contaminant level goal
National Oil and Hazardous Substances Contingency Plan
National Environmental Policy Act
National Priorities List

operation and maintenance .
polycyclic aromatic hydrocarbon
polychlorinated biphenyl

quarry residuals operable unit
quarry-water treatment plant
remedial design/remedial action
remedial investigation

Record of Decision

" to-be-considered (requirement)

centimeter(s) m cubic meter(s)
foot (feet) , ug ~ microgram(s)
gallon(s) _ mi mile(s)
gallon(s) per minute - mL : milliliter(s)
hectare(s) R . pC'i picocurie(s)
inch(es) : ppm - - parts per million
* kilometer(s) s second(s)
liter(s) o o yd3 ) cubic yard(s)

meter(s)
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PROPOSED PLAN FOR REMEDIAL ACTION AT THE
QUARRY RESIDUALS OPERABLE UNIT
OF THE WELDON SPRING SITE

1 INTRODUCTION

" This proposed plan addresses the management of contamination present in various
components of the quarry residuals operable unit (QROU) of the Weldon Spring site, which ‘is
located in St. Charles County, Missouri (Figure 1). The QROU consists of (1) residual waste at the
quarry proper; (2) the Femme Osage Slough, Little Femme Osage Creek, and Femme Osage Creek;.

. and (3) quarry groundwater located primarily north of the slough. Potential impacts to the St. Charles

County well field downoradxent of the quanv area are also being addressed as part of the evaluations

- for this operable umt

Remedial activities for the QROU will be conducted by the U.S. Department of Energy
(DOE) in accordance with the Comprehensive Environmental Respoﬁse,' Compensation, and
Liability Act (CERCLA), as amended. As part of the remedial investigation/feasibility study (RI/FS)
process required for the QROU under CERCILA, three major evaluation documents have been
prepared to support cleanup decisions for this operable unit: (1) the RI report which presents
information on the nature and extent of contamination (DOE l998a) (2) the baseline risk assessment
(BRA) report, which evaluates potential impacts to human health and the environment that might
occur if no cleanup action were taken (DOE 1998b); and (3) the FS report, which develops and
evaluates remedial action alternatives ( DOE 1998¢). National EnVironmental VPolicy Act (\IEPA) :
issues related to the quarry area have also been addressed as part of this evaluanon process. The
RUFS is the source of the information presented in this proposed plan. Y

The purposes of the propbsed plan are aé follows: -

* Present to the public a notice and a brief analysis of the remedial action
activities being considered for the QROU, pursuant to Section 117(a) of
CERCLA

_e Describe the alternatives for this remedial action;

* Identify the_éurrent preferred alternative and presén’t the rationale for this
preference; - '
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Summarize key information from the RI, BRA, and FS: serve as a companion
document for these reports; and support the Record of Decision (ROD) and
administrative record for this action: and

= Prowde information on the public’s role in the decrslon makm process for.
this action.

The currently preferred alternative has been identified from an analysis of available data
and an evaluation of the various alternatives for groundwater remediation at the quarry area. A final
determination. however, has not yet been made; the alternative selected for implementation will be
documented in the ROD. which will be issued following receipt and consideration of public
comments and any significant new information that may become available. In publishing this
proposed plan, DOE encourages public review and comment on the RUFS. Information on the
proposed remedial action may be found in the RI, BRA, and FS, and in supporting technical reports
in the administrative record for this action (see Chapter 5). The remedial action alternatives are
evaluated in detail in Chapters 3, 4 and 5 of the FS (DOE 1998c) and are summarized in Chapter 4.
“of this proposed plan

Consideration of community input may result in modifications to the ultimate remedial
action selected: consequently, the final decision may differ from the preferred alternative identified -
in this plan. Therefore, public comment on each alternative presented in this plan and on supporting
information for the alternatives is an important element of the decision-making process for the
remedial actron for this operable unit, as it is for all cleanup decxslons for the entire Weldon Spring
site. :

- This proposed plan is organized as follows:

» Chapter 2 presents the history and setting of the QROU and brieﬂy describes
. the nature and extent of contamination;

* Chapter 3 presents a summary of the results of the human health and
ecological risk assessment conducted for the QROU;

e Chapter 4 provides a brief summéry of the preliminary alternatives discussed
in the FS;

* Chapter 5 briefly descrlbes the final alternatives considered for the remedlal '
action;

. Chapter 6 describes the proposed action;.
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. Chziptet 7 presents the community’s role in this action; and

«  Chapter 8 lists the references cited in this propoéed plan.
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2 SITE BACKGROUND

2.1 DESCRIPTION AND HISTORY

The Weldon Spring quarry is Idcated in St. Charles County, Missouri, about 8 km (5 mi)
southwest of the city of Weldon Spring and 48 km (30 mi) west of the city of St. Louis. The quarry

'is about 6.4 km (4 mi) south-southwest of the chermcal plant area. The’ quarry is surrounded by the
* Weldon Sprmo Conservation Area (Fxcrure 2).

' The’ quarry is about 300 m (‘I,OOO ft) long by 140 m (450 ft) wide and covers an area of |
approximately 3.6 ha (9 ‘acres). It was used by the Army for disposal of chemically contaminated
(explosive) materials beginning in the 1940s and was transferred to the U.S. Atomic Energy

. Commission (AEC) in July 1960 for use as a disposal site for radioactively contaminated materials.

In October 1995, approximately 107,037 m?® (140,000 yd3) of soil and waste material was

" removed from the quarry. This material was transported to the chemical plant area for final

placement in the disposal cell, which will soon be completed.

Before bulk waste removal, an estimated 11,000 m? (3 million gal) of contaminated water

- contained in the quarry pond was also removed and treated. Although the quarry pond is technically

considered a surface water body, it is actually isolated from the surface water system. The quarry
-pond collects rainwater and surface water runoff from the rim and hi‘gher'levels' of the quarry proper.
The pond also receives some groundwater discharge along its northern, upgradient wall and
discharges to the groundwater. via horizontal partings near the Kimmswick Limestone/Decorah
Formation contact along its southern wall.

Currently, routine monitoring is performed for uranium. Since April 1996, uranium levels

" have fluctuated between 400 and 550 pCVL but have never exceeded the 600 pCi/L criterion

(DOE 1998a). In addition, restoration of the quarry itself is currently being planned. Plans include
removal of remaining potentially contaminated soils and structures, backfilling the quarry, final

‘.grading,vand haul road reStoratidn. One of the first tasks of restoration is the removal of existing

structures (e.g., the quarry water treatment plant [QWTP] and associated structures) and

-contaminated soils remaining in the quarry proper, primarily soils in the North Slope area.

Preliminary characterization of the North Slope area has been performed; results indicate the
presence of potentially contaminated soil. Because the area is fairly steep, a complete determination
has not been possible. The potential, if any, for expoSure to these contaminated soils is low because
they are inaccessible. However, a final determination regarding accessibility and potential exposure
to these soils will be made once the restoranon is completed. Then any rernammg contamination that

could result in potentially unacceptable exposure will be removed. Some minor residual
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contamination present within the drainage ditch near the transfer station and possibly soils

underneath the transfer station will also be removed.

The current restoration design plan includes backfilling the quarry with soil to reduce fall
hazards and to stabilize the north and south highwalls. The backfill will cover and fill all floor
fractures at the 152-m (500-ft) bench and below with at least 2 m (5 ft) of material. The material used
for backfill will be engineered to reduce the potential for mobilization of residual contaminants into
the groundwater. Restoratxon will be demgned to either force groundwater flow around the inner
' quarry area. or altematlvely cause the crroundwater within the footprint of the inner quarry area to
pass through an attenuation layer to prevent the flow of contamination. More definitive specifications
for the backfill will be determined during the quarry restoration design. The design will also

_effectively prevent residual contaminants in the cracks and fissures (i.e., flakes of yellowéake) from
mobilizing to the surface through erosion and/or freeze/thaw action, further reducing the low

potential risks associated with external gamma radiation and ingestion. Mobilization of contaminants -

into the‘oroundwater will not be likely, because the benches are in the unsaturated portions of the
bedrock, and infiltration of precipitation will be prevented by the final grading designed to promote
sheetﬂow Restoration will be designed to prevent ponding of water in the quarry and to minimize
erosion. Final grading of the quarry will be accomplished to leave the area compatible with sheetflow
and to return the area to conditions that are as close as possible to its natural contours. Haul road
restoration is expected to be minimal. Restoration activities are currently planned» for the fall of 1999.

-2.2 SITE ENVIRONMENTAL SETTING

2.2.1 Soil and Geology

Unconsolidated surficial materials are present in the area of the Weldon Spring-quarry: loess
deposits and residual soils cover the upland regions and alluvium that occurs along the stream and
river valleys Coarse-grained deposits constitute the bottom 610 24 m (20 to 80 ft) of the Missouri
Rwer floodplain. Fine-grained deposits constitute the upper 4.6 to 7.6m (151025 ft) of the Missouri
River floodplain and the full thickness of Little Femme Osage Creek and the Femme Osage Creek

- alluvium (DOE 1998a).

‘The uppermost bedrock unit in the vicinity of the quarry is the Kimmswick Limestone. The

Kimmswick Limestone is underlain in descending order by the Decorah Group, Plattin Limestone,

- Joachim Dolomite, and St. Peter Sandstone. The sides of the quarry expose the Kimmswick Lime-

_stone, whereas the bedrock floor of the quarry lies in the upper portion of the Decorah Group. The

- contact between the Kimmswick Limestone and Decorah Group, which may provide the primary

pathways for migration of contaminants from the quarry area, is in contact with fine-grained soils,
silty clay, and organic silt and clay north of Femme Osage Slough (DOE 1998a).
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2.2.2 Hydrogeology

Groundwater in the vicinity of the quarry occurs in alluvium. fractured limestone, and
sandstone (Berkeley Geosciences Associates 1984). The uppermost groundwater unit is composed
of carbonate rocks near the quarry. tnbutan alluvium near Little Femme Osage Creek. and Missouri
River alluvium between the quarry blutf and the Missouri River. Water-table (unconﬁned)
conditions typically occur in the alluvium: confined to semiconfined conditions occur in the bedrock -
and alluvium where layers of varying 'perméability are present. The St. Peter Sandstone, about 90 m
(300 ft) below the floor of the quarry, constitutes the deeper aquifer. ' ' '

~In the vicinity of the quarry, roundwater flows prxmamlv from north to south and a
westw ard gradient runs from the quarry to Little Femme Osage Creek. South of the quarry rim, the
~ direction of the groundwater flow is generally south to southeast toward Femme Osage Slough. In -
the alluvium south of the slough, groundwater is within 3-m (10 ft) of the ground surface, although
the depth to water varies with seasonal pumping demands in the nearby St. Charles County well field .
and with water levels in the Mrssoun RIVCI‘ '

Between Katy Trail and the slouoh shallow groundwater flows through fine sedlments that

have low hydraulic conductivities. Well yields in thls area typically range from less than 0.03 o

016 L/s(0.5102.5 gpm). With increasing distance from the slough, the sediments become more

coarse and the hydraulic conductivity increases. The St. Charles County wells pump an average of .
~10. 3 rru]hon gallons per day for the typrcal five-well production scheme.

-

. The hydraulic gradient between Katy Trail and the slough is generall_y southward toward
‘the slough. In _gene'ral,the groundwater elevation data indicate a southeasterly gradient across the
" slough. At most locations, the 'siothh is a source of recharge to the shallow groundwater. However.
at some loca"tions_north of the slough, groundwater levels are higher. indicating discharge to the
slough (DOE 1998a). - ' : o
* - Recharge to the bedrock in the vicinity of the quarry is limited to infiltration from precipi-
~ tation or storm runoff. The bedrock discharges to the Missouri River alluvium. Recharge to the
alluvium south of the slough occurs primarily from the Missouri River, intermittent surface flooding,
- infiltration of precipitation, and discharge from the bedrock. -

2.2.3 Biotic Resources

‘Much of the land surrounding the quarry consists of state-owned conservation areas
~ containing second-growth forest. Nonforested areas, which cover much of St. Charles County, are: -
~ largely used for crop productlon and ‘pasture or are old-field habitat. ' £
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Aquatic habitats in the vicinity of the quarry include the Missouri River, Little Femme
Osage Creek. Femme Osage Slough, and numerous small, unnamed creeks, drainage areas, and
ponds throughout the Weldon Spring Conservation Area. In addition. the nearby August A. Busch
Memorial Conservation Area contains more than 35"ponds and lakes; however. these ponds and-

lakes are in the Mississippi drainage and are not influenced by the quarry area.

The U.S. Fish and Wildlife Service (Frazer 1995) has identified the potential for five

federal-listed threatened or endangered species to occur in the vicinity of the quarry area: three birds

(bald eagle. peregrine falcon, and interior least tern), one ﬁ_sh'(pallid sturgeon), and one plant
{decurrent fzﬂ;‘¢ aster). The Fish and Wildlife Service has also identified several candidate species '
as possibly occurring in the area. The Missouri Department of Conservation has identified 13 state

- 'endangered and 19 state rare species for St. Charles County (Dickneite 1995). However, many of

these species are not expected to occur at the quarry area; some only pass through the area during
migration. For other species, suitable habitat is absent from the quarry. To date, only the bald eagle
has been observed in-the vicinity of the quarry (DOE 1998a), and all of those b1rds were sighted near -
the Missouri River and away from the quarry proper. : : .

2.2.4 Nature and Extent of Contamination

A\

-The nature and extent of contamination at thé QROU are discussed in detail in the RI
(DOE 1998&) Contaminated media at the. QROU can be generally divided into three separate
categories: (1) residual soil inside the quarry proper and alluvial soil outside the quarry proper,
2) contanuna;ed surface water and sediment at Femme Osage Slough and nearby creeks (Little
Femme Osage Creek and Femme Osage Creek), and (3) contaminated groundwater in the shallow
aquifer system (primarily north of the slough). Samples were also collected for each medium of
concern from areas that have not been affected by site operations to determine naturally occurring
(backoround) concentratxons of chemical and radlolooxcal constituents in the site vicinity.

 2.2.4.1 Soil

At the quarry proper, soil was sampled from the rims and slopes, ahd sediment was sampled
from wall and floor fractures and from the ramp and floor of the quarry sump. Potential contaminants

identified in 'soil samples from the rims and slopes included several metals, radionuclides,

nitroaro_métic compounds, polycyclic aromatic hydrocarbons (PAHs), and polychlorinated biphenyls

(PCBs). In disturbed soil on the rim and knoll of the quarry, only selenium, silver, zinc, radium-226,

thorium-230, and uranium-238 were detected at concentrations significantly higher than background
levels. In samples from the quarry fractures, lower levels of contamination were found in the wall
fractures than in floor fractures. Radium, thorium, and uranium isotopes and aluminum, selenium,
and silver were detected at low (but greater than background) levels. Samples collected from the
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sump area were prirnarily contaminatéd with radium-226, thorium-230, uranium, and low levels of
PAHs. In addition. results from a radiological survey of the quarry rock surfaces indicated readings

Cat backcround levels.

Outside_ the'quarry proper, surface and subsurface soil samples were collected; the focus
was on the area south of the quarry between the Katy Trail and Femme Osage Slough. The area

" sampled included Vicinity Property 9, which was remediated in 1996 under the ROD for the
- chemical plant area (DOE 1993). Low concentrations (but higher than background levels) of uranium -
» aare sorbed onto soils located between the quarry and the slough. Lead and zinc were detected at low -
levels (above background) in shallow soils south and east of the quarry. Elevated levels of metals

in this area may have been transported in groundwater from the quarry. They may also have been

- derived from flood-related overbank deposits of fine sediment carried by the Missouri River or from
" runoff from the Ordnance Works area. Low levels (i.e., less than 1.7 ppm) of nitroaromatic
‘compounds were detected in soils to the east, west, and south of the quarry. Contamination was
generally found in the shallow soil, but was also detected in a few locations in the deeper intervals.

Nitroaromatic contamination in soxls is likely a result of groundwater transport and sorptlon on
organic material. '

'2.2.4.2 Femme Osage Slough and Creeks

, Surfaée water and sedinlen_t_from the uppef and lower reaches of the Femme Osage Slough,

) Little Femme Osage _Creek, and downstream portion of Femme Osage Creek have been characterized
- for radiological and chemical contamination. Contaminants detected at concentrations higher than
- backoround levels in surface water in both the slough and creeks included aluminum, chromium,

iron. and zinc. Uranium, sulfate. nitrate, and shahtly elevated levels of arsenic, manganese, nickel,

'~ and strontium were detected only in the slough. Silver and low levels (i.e., less than 0.1 pg/L) of

nitroaromatic compounds were detected in surface water in the creek only. Nitroaromatic compounds

~were detected in Little Femme Osage Creek upgradient of the quarry; the source of this
' contarmnatlon is believed to be runoff from the Weldon Spring Ordnance Works area.

Contaminants detected at concentrations above background levels in slough sediment
include uranium, sulfate, nitroaromatic compounds, aluminum, beryllium, cadmium, calcium,

- chromium, copper, magnesium, manganese, mercury, molybdenum, nickel, selenium, strontium, and

‘vanadium. Uranium, calcium, magnesium, and strontium concentrations were also elevated in creek
~sediment, but in general, contaminant concentrations were lower than in the slough. An exceptxon
. was antxmony, which was not detected in the slough

' Contam_ination in the creek may be attributable to past site activities or flood deposition
from the Missouri River. Low levels of uranium in sediment may be the result of runoff from former
Vicinity Property 8. Plausible sources of contamination in the slough include groundwater seepage,
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“runoff from Vicinity Property 9 prior to remediation, and mixing with Missouri River water.

Concentrauons of several metals that were elevated in the creek and slough were also elevated in the
river. '

A Fish from Femnme Osage Slough were collected and analyzed to investigate any potential -
impacts from site contaminants. Species sampled from the slough included white and black crappie, '
largemouth bass, sunfish, and several bottom feeders such as bigmouth buffalo, yellow bullhead, and
common carp. Fish sarnples were analyzed for uranium, radium, thorium, arsenic, lead, and mercury.
Samples were prepared as fillets, fishcakes, and whole body samples. Analyses indicated low
concentrations of metals (i.e., lead, arsenic, and mercury) and uranium, similar to concentrations
‘detected in the background samples collected from Busch Lakes 33 and 37. Radium and thorium
isotopes were not detected in any samples. '

- 2.2.4.3 Groundwater -

Groundwater underlymc the quarry area has been characterized on the basrs of data
collected from a network of monitoring wells. This network includes 19 wells that monitor ground-
water in the bedrock system and 30 wells that monitor groundwater in the alluvium; the latter include’

f the St Charles County wells (see Figure 3). Ten years of data were evaluated in determining the-

nature and extent of contamination. The primary contaminants in groundwater are uranium and-

nitroaromatic compounds. These contaminants were likely derived from contaminated bulk wastes

that were previously dlSposed of in the quarry. Although other contaminants were present in quarrv‘
bulk wastes, these contaminants are more soluble and leached from the bulk wastes into the bedrock
and alluvial aquifer.

B _Contamination in groundwater is priniarily limited to the area north of the slough. Over the
10 years of monitoring, nitroaromatic compounds at concentrations greater than 1 pg/L have been
detected in only six wells: four shallow bedrock wells and two alluvial wells located north of the
slough. Nitroaromatic compounds have not been detected sotith of the slough. Uranium contami-
nation extends from the southern margin of the quarry eastward and southward to the slough. The

‘highest concentrations of uranium have been detected in wells alono the southern rim of the quarry

and southward in the alluvium near Vicinity Property 9. South of the slough, slightly elevated
uranium levels (i.e., less than 10 pCl/L) have been detected at monitoring well RMW-2. Measured

concentrations of radioactive and chemical contaminants in wells at the St. Charles County well field
. are at background levels. ' ' '
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3 SUMMARY OF SITE RISKS AND REMEDIATION GOALS

Potential impacts to humans. biota, and other environmental resources that might occur at
the quarry area if no remedial actions are conducted were assessed as part of the process for selecting

‘an appropriate remedial action. The complete.assessment is discussed in the BRA (DOE 1998b) and -

the kev results are summanzed in Sections 3.1 and 3.2 below.

3.1 HUMAN HEALTH ASSESSMENT

Potential cancer risks posed by exposure to radiation and chemicals were assessed using

standard methods developed by the U.S. Environmental Protection Agency (EPA) and other

agencies. To limit the likelihood of an individual getting cancer from exposure to contamination at

- asite included on the National Priorities List, the EPA established a range — lin ]l millionto 1 in

10,000 — as the incremental lifetime risk of cancer associated with p0551ble exposures (EPA 1990).
This “acceptable range’ provxdes a point of reference for discussing the results of the carcinogenic

risk assessment for the QROU.

To put this risk range in context, it is estimated that about one in three Americans will
develop cancer during their lifetime from all sources (American Cancer Society 1992) and that the

-+ risk from: exposure to radiation naturally. present in the environment (primarily radon) is about I in

100 (EPA 1989a). Thus, the acceptable range is a very small percentage of the cancer risk expected
in the general U.S. population from everyday exposures. For example, the mcremental_nsk at the

“upper end of EPA’s range means that if all persons in a population of 10,000 were assumed to be

repeatedly exposed to site;contaminants, one additional person might get cancer as a result of those

exposures compared with, the estimated 3,000 cancer cases expected from all other exposures; that
© 1s, the number of persons who would be expected to develop cancer in that population would be

3; OOI instead of 3,000.

Potential health effects other than cancer that could result from exposure to chemical
contaminants were also assessed. The quantitative measure of noncarcinogenic health effects is the

- hazard index. The EPA has defined a hazard index of greater than 1 as indicating possible adverse

noncarcinogenic health effects.

A recreational visitor scenario was used to project potential human exposures to

~ contaminants identified in.the RI for the quarry area (DOE 1998a). This scenario is considered

representative of current land use at the quarry area (primarily north of the slough and the slough
itself); future land use is expected to remain similar to current use. Groundwater from the well fietd
is used for residential purposes; however, monitoring-data indicate that concentratlons at the well
field are similar to background levels. The contaminated quarry groundwater is not accessible to
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eitheér current and future recreational users. For informational purposes, calculations for groundwater

were also performed for hypothetical residential use. The various exposure pathways and associated
risks estimated for the quarry proper, Femme Osage Slough and creeks. and. quarry groundwater are -

" suminarized in the BRA re'pori prepar_ed to support this proposed pl'an (DOE 1998b). -

2 Recreatlonal vzsztor scenarzo The results of the risk calculations for the
~ recreational visitor at the quarry proper and at Femme Osage Slough indicate
that cancer risks from exposure to radiation and chermcals are below to within -
- the EPA’s acceptable risk range of 1 in 1 million to 1 in 10,000 (EPA 1989b).
Hazard indices are also less than 1, indicating that noncarcinogenic health
effects would not likely result from exposure to chemicals at the quarry area.
The risk of developing radiation- induced cancer is 3 in 100,000 for the
recreational visitor exposed to contaminants at the various locations
(e, cumulative risk ffoméxp_osure to contaminants at the quai’ry proper and
at Femme Osage Slough and creeks); this estimate incorporates multiple
contaminants, media, and pathways.'- The risk of developing cancer from
- exposure to chemicals is 4 in 1 million for recreational visitors. The hazard .
-index for reCr_eational visitors is estimated to be 0.05. '

s Hypothetical ‘residential use scenario. As discussed prev10usly, for
informational purposes, carcinogenic health risks and hazard indices were also
, esnmated for a hypothetical resident for ingestion of and- dermal contact with
-, -+ quarry groundwater. Calculations were performed assuming exposure at each
" of the monitoring wells that have been sampled. The risk of developing cancer
from exposure to chemicals is estimated to range from 1 in 10 million to 1 in
10,000. The risk of developing radiation-induced cancer (from uranium) is
estimated to range from 2 in 10 million to 6 in 1,000. Risks greater than 1 in
10.000 were estimated for wells located south of the quarry and north of the
slough. Hazard indices greater than 1 were also estimated for a few wells

located in this area. ' ’

32 ECOLOGICAL ASSESSMENT'

Femme Osage Slough and Little Femme Osage Creek are the prmcxpal habitats at the quarry

area where biota could be exposed to quarry-related contaminants. A screening level assessment’

- employmg very conservative exposure scenarios was conducted for these habitats. This assessment
revealed that current levels of aluminum, barium, manganese, and uranium in the surface water of
' Femme Osage Slough and Little Femme Osage Creek pose a potential risk to aquatic biota using
these habitats. Risk estimates or quotients for these contaminants were greater than 1, indicating the
potential for risk and a need for further ecological evaluations of the aquatic habitats in the slough

u
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- and creek. No or low risks were identified for other contaminants in surface water at the quarry area.

Arsenic, cadmium, lead, manganese. mercury, nickel, and zinc are present in sediments at
concentrations estimated to result in low risk to aquatic biota.. No risks from nitroaromatic

compounds were indicated in either surface water or sediment. Modeling results indicated no risks

to modeled terrestrial wildlife receptors foraging in Femme Osage Slough or drinking from Little
Femme Osage Creek. ' '

Because screening risk estimates for several metals indicated potential risks, as discussed

above. surveys of aquatic and terrestrial biota were conducted at the quarry areato further evaluate

actual impacts. The survey results indicate that the existing aquatic and terrestrial communities
consist of species that would be expected to occur in the area. No impacts to abundance or species
diversity of aquatic invertebrates were detected. Internal and external examinations of small
mammals collected from the site showed no abnormalities that might indicate adverse effects from .
exposure to site contaminants. Analyses of tissues from fish and small mammals indicated uranium-
concentrations within the range reported in the literature for North-America for which no adverse

' effects have been.observed. Concentranons of radionuclides m the tissue of small marnrnals

collected from the. quarry area were comparable to concentrations detected in specimens from _
reference sites.

3.3 RISK ASSESSMENT CONCLUSION

The current levels of contamination in surface water and sedxments from Femme Osaoe

Slou0h and Little Femme Osace Creek do not appear to have affected ecological resources at these

habitats and do not pose a future risk to biota at the site. This conclusion is supported by the absence

of any observable adverse effects to ‘aquatic or terrestrial biota, the generally low levels of potential

risk estimated for aquatic biota. and the lack of risks estimated for terrestrial biota. Thus, remedxanon
of these habitats is not indicated on the. ba515 of potent1a1 ecological concerns.

S_imjlarly, on the basis of the risk estimates re’ﬂecting current and foreseeab]e future land
use, remediation is not:indicated at the quarry proper, Femme Osage Slough and creeks, and the
quarry groundwater primarily north of the slough. However, because of the proximity of the

' St. Charles County well field, applicable response options to reduce or remove the uranium in quarry

groundwater are being con51dered

3_.4 OBJECTIVES OF THE FEASIBILITY STUDY

As discussed previously, remediation to reduce human health and environmental risks is
not indicated. Concentrations of uranium appear to be elevated in quarry groundwater primarily north
of the slough; concentrations in groundwater south of the slough, including those at the well field,
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-are similar to background levels. Nevertheless, it was considered prudent to identify an option that

could reduce or remove uranium from quarry groundwater. A reduction in the amount of uranium

" north of the slough would reduce the amount that could migrate to the well field — if migration is

occurring or could occur. A Well F ield Contingency Plan (DOE 1998d) was developed to ensure the

- safety of drinking water supplied to residents of St. Charles County from this well field. Any
- remedial actions performed for this operable unit would be integrated with pertinent aspects of this
. _'-conunoency plan. :

The remaining components of the QROU (i.e., quarry proper, Femme Osage Slough, and
creeks) have been determined not to require remediation, either from the perspective of

. contamination present at. thése components or from consideration of cumulative risk- for an

individual who is exposed to contaminants at the various components or areas constituting the
QROU. Residual contaminants at the quarry proper have been determined to be at concentrations

‘ that are within the acceptable risk range of 1 in I million to ! i in 10,000 as prescribed by the National
- Oil and Hazardous Substances Pollution Contingency Plan (NCP) Likewise, at Femme Osage
- “Slough and the creeks, contaminant levels are low and do not pose unacceptable risks to human
.- health and ecoloalcal receptors

‘ Quarry groundwater is not currently used, and future use is unlikely. The low permeability

© -of the alluvial aquifer where contamination exists should discourage groundwater use in the area.
The low puimp rates and low yields would not be expected to support any sustamed human use of
_the croundwater

-

AlthouOh migration of uranium to the county well field is p0551ble and could be occurring

' (probably at very low. rates), the impact from this migration, if any, is not indicated by monitoring
. data obtained from wells south of the slough, with the exception of one well (RMW-2). Ten years
" of monitoring data from wells south of the slough, including the production wells in the well field,
indicates uranium concentrations smnlar to background Data from RMW-2 have consistently been
“slightly greater than background since the well was installed (average of 6 pCi/L, maximum of -

10-pCV/L, compared to a background value of 2.77 pCi/L that was statistically determined for the
QROU). Natural levels of uranium at nearby (off-site) areas have been measured and are similar or
higher than the background level established for the QROU and those of RMW-2. For example at

. Darst Bottoms, a maxxmum value of 14 pCy/L has been measured

3.5 REMEDiATION GOALS FOR QUARRY GROUNDWATER

The pﬁmary remediation goal for the QROU is to reduce the amount of uranium in quarry
groundwater north of the slough, thereby reducing the amount of uranium that could potentlally

~ migrate to the St. Charles County well field.
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Current concentrations in three monitoring wells slightly exceed the applicable or relevant

‘and appropriate requirement (ARAR) of 0.11 pg/L for 2,4-DNT. Current data indicate that the

ARAR of |7'ug/L for nitrobenzene is not exceeded. Current data also indicate only one exceedence

~of the 1.0 pg/L standard for 1. 3-dinitrobenzene; a maximum concentration of 3.3 ug/L was reported

for one well. This data point could be an anomaly because in this same sample, concentrations of
other chemical consmuents were also higher than typlcally reported for this well. -

" No fed_e‘ral'or state maximum contamjnant level (MCL) or maximum contaminant level gbal :
(MCLG) exists for uranium in drinking water. In 1991, the EPA published a proposed rule setting
an MCL for uranium at 20 pg/L. (EPA 1991). The proposed MCL corresponds to 14 pCi/L for the

activity concentration ratio of uranium isotopes found in the groundwater at the quarry area.

However, this proposed rule has never been finalized and, therefore, cannot be an ARAR. The
proposed rule may be a "to-be-considered” (TBC) requirement that can be used to assist in the

. formulation of goals for groundwater in the quarry area. It should be noted that MCLs and MCLGs

apply to concentrations at the point at which the water is consumed, that is, at the tap; they are not
applicable to contaminated groundwater in envlronmental settings such as at the quarry area.

In 1995, 'the EPA promulgated a final rule setting groundwater standards for remedial

* actions at inactive uranium processing sites (Title 40, Part 192, of the Code of Federal Regulations -

(40 CFR Part 192]). Although the rule is applicable only at 24 specified inactive uranium processing

' sites, it may be considered relevant and appropriate to the actions bemc evaluated in the FS. The

NCP outlines a process to determine whether a standard is relevant and appropriate to a particular

~remediation activity or site. The 30 pCi/L standard is relevant because it applies to the same

contaminant (uranium) in the same medium (g roundwater) However this standard was developed
for environmental conditions different than those in the quarry area. The 30 pCVL uranium standard
for groundwater at the 24 designated inactive uranium processing sites addressed under 40 CFR
Part 192 was developed for sites generally located in arid regions of the western United States where
water is a scarce resource. The cost of remediating contaminated groundwater at these sites to meet
drinking water standards was justified by the EPA because of the general lack of readily available

- alternate sources of potable water. This is not the case for the quarry area, glven the proxmuty of the
Missouri River. So this standard may not be apphcable

Although the appropri‘ateness of the 30 pCi/L standard to quarry area groundwater is
questionable, the standard does provide a metric for evaluating remedial action alternatives in the

- FS. This standard. was promulgated to provide an adequate margin of ‘safety against both

carcinogenic and systemic toxicity effects of uranium in groundwater. It is equivalent to a risk level

‘of approximately 1 in 100,000, if the water is consumed at a rate of 2 L/day for 350 days per year

over a period of 30 years. The average high concentration of uranium north of the slough is estimated
to be approximately 2,800 pCi/L. Modeling of uranium transport in groundwater from the area north
of the slough to the nearest production well indicates that the uranium concentration would be
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reduced to approximately 21 pCi/L, which is below the 30 pCi/L metric (DOE 1998a). So, the metric
- would be met at the well field with no remediation of the contaminated quarry groundwater.

, The remediation goal for the QROU — to reduce the amount of uranium that could
potentially migrate to the St. Charles County well field — will be achieved by removing as much
uranium from this groundwater as is. reasonably possible by means of standard enmneerma_
approaches. No remediation is warranted on the basis of current or hypothetical future risks from
exposure to nitroaromatic compounds in quarry groundwater This conclusion is supported by the -
 fact that concentrations of nitroaromatic compounds have decreased significantly since bulk waste
removal, and by recent data indicating that only a few concentrations slightly exceed Missouri water
quality standards. These concentrations are expected to contmue to decrease over tlme A detalled -
dlSCUSSlOD of ARARs is presented in Appendlx A of the FS (DOE 19980)
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4 SUMMARY OF PRELIMINARY ALTERNATIVES'

Remedial action alternatives addressing contaminated groundwater at the quarry area were

4 develo"ped for the QROU by identitying potentially applicable remedial technologies and process

" options. A broad range of remediation technologies, both in situ and ex situ, were considered for

application at the QROU to address the contaminated groundwater. In situ technologies considered

‘included containment approaches such as barrier walls or immobilization methods and in situ

treatment approaches such as uranium mining, natural processes, or newer innovative technologies
such as electrokinetics. phytoremediation, and treatment walls. Groundwater removal technologies,
including conventional and nonconventional well extraction, interceptor trenches, and excavation

- were considered for ex situ treatment. Conventional and newer innovative technologies for ex situ

AY

groundwater treatment using physical, chemical, and biological methods were also evaluated. From

these technologies. six broad alternatives were-déve‘lope'd in the FS that are protective_ of human
health and the environment, that maintain protection over time, and that minimize untreated waste.
The following six alternatives are based on the assumption that groundwater monitoring would be

conducted for each of the preliminary action altematiVes throughout the cleanup period to evaluate

whether the groundwater action was achieving, or would achieve, the intended response objectives.
Monitoring would be continued as needed for those alternatives not involving active removal of
contaminants from the groundwater. '

, Altemat‘ive 1 (No Action Alternative), as required by CERCLA regulations, is intended to
provide a baseline for comparison‘ with the other alternatives being evaluated. No further action
would be taken at the site, and any existing ongoing maintenance and monitoring would be
dxscontmued '

‘Alternative 2 (Monitoring with No Active Remediation) would inyblve routine sampling

" and analyses (to monitor for continued contaminant migration) and the potential construction of new

monitoring v«}el‘ls, conservatively assumed to be 15% of the number of existing wells. This
alternative would rely upon the grd_undwater’s natural ability to reduce contaminant concentrations
through physical, chemical, and biological processes to achieve cleanup goals. This approach is
considered at sites where groundwater removal has been determined to be technically impracticable

and where it has been determined that active remedial measures would be unable to significantly

speed remediation.

Alternative 3 (Groundwater Removal, On-Site Treatment) would involve the removal of
contaminated groundwater by means of interceptor trenches. The groundwater would then be

- pumped to and treated, using a sequence of physical and chemical unit operations, at either the

existing QWTP or a similar facility and subsequently be released to an appropriate discharge poirt.

The analysis assumed that an interceptor trench, measuring 1 m (3 ft) in width and about 600 m
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(2,000 ft) in lenOIh localed north and east of Femme Osave Slouuh ‘would be requ1red to achieve
a reasonable extraction rate and to contain any potential mloratlon of contaminants to the slough.

- Alternative 4 Contmnment) would involve isolating the subsurface contamination by using
vertical barriers 1o contain and prevent comammated groundwater near the quarry area from

~migrating to the St. Charles County well field, thereby reducing the associated potential for exposure. .

A 600-m (2,000-ft) vertical slurry wall containing bentonite for containment purposes was assumed

to be based (keyed in) about 0.6 to 0.9 m (2 -to 3 ft) into the bedrock to prov1de an effect1ve

foundatxon w1th minimum potermal for leakage.

‘ Alternative F( In-Situ Treatment Using‘Permeable Barriers) would involve in situ treatment:
of the quarry groundwater using a permeable barrier to reduce uranium concentrations in
groundwater to 30 pC/L and’ be}ow immediately north of Femme Osage Slough. The analysis

- assumed that a permeable barrier I m (3 ft).in ‘width and about 600 m (2,000 ft) in length, composed

of clmoptxlohte (a hydrated sodium-potassium-calcium alurmnosxhcate natural mineral in the zeolite -

- farmly) would be used to treat/remove uranium whlle allowmg passaoe of the oroundwater

_ Altemative 6 (Groundwater Removal at Selected Areas, On-Site Treatment) would involve
the removal of groundwater at selected areas where-contaminant concentrations are relatively high.

‘As part of this alternative, an interceptor trench would be placed between wells MW-1014 and

MW-1016. Data from momtonng wells located in the approximate area of the proposed trench have
indicated uramum concentrations from 200 to 3,000 pCi/L. It is estimated that between 10 and
20 million gallons per year could be collected at the trench and treated at exther the existing QWTP

' or at a portable treatment facility on-site. Treated oroundwater would then be released at an

appropriate dlscharge point (e.g., Missouri River). Sampling and analysis of groundwater samples

- atspecific locations would also be performed in order to measure the performance of the alternative.

The evaluation of each alternative in accordance with the three criteria defined in 40 CFR
Part 300 (effecuveness 1mplementab1hty and cost) is presented in Table 3.1 of the FS (DOE 1998c).
On the basis of the screenmg process, the followmg alternatives were not retained for further
consideration: '

. .Altemative 3: Grouhdwater Removai,‘On-Site Treatment;
« Alternative 4: Containment; and
e Altemati\'/eIS: I:d-Sim Treatment Usiog Permeable Barriers.
Alternative 3 was not retained because preliminary simulation results -indicate that

remediation time frames on the order of hundreds of years would be necessary to restore the
‘groundwater system using mterceptor trench technology. These projected remediation time frames
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would require groundwater treatment capacity to extend considerably beyond the design life of the
QWTP and would require replacement plants for many years into the future to satisfy long-term

@

Alternative 4 was not retained for further consideration because the performance of the‘
remediation process is hwhly uncertain. This alternative may require continuous replacement of the
slurry wall. The contamination would be contained within the quarry area without subsequent
treatment and thus could migrate toward the St. Charles County well field following wall fallure The

'pro;ected restoration time frame is indefinite. - _ o

" Alternative 5 was not retained for. further consideration because the technology is not
mature. The unavailability of specific application and performance data may contribute to high
uncertainty during the remedial design phase. The projected remedlatlon time frame is on the 0rder~
of hundreds of years ‘

On the basis of the screemng process, the followmg altematlves were retained for detalled
evaluation:

= Alternative 1: No Action; '
= Alternative 2: Monitoring with No Active Remediation; and

e Alternative 6: Groundwater Removal at Selected Areas, with On-Site
Treatment. :
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5 DESCRIPTION AND ANALYSIS OF FINAL ALTERNATIVES

- The six preliminary alternatives summarized in Chapter 4 were screened on the basis of
etfecmeness 1mplementab1hty and cost. Three altemauves were retained through the screening
‘process: :

Alternative. 1: No Action;
Alternative 2: Monitoring with No Active Remediation; and
Altemative 6: Grpun‘dwater R'emo_val at Selected Areas, with On-Site Trea_tment.

x These final alternauves are descnbed in Section 5.1, evaluated in Section S. 2, and compared in
‘Sectlon 5.3. The preferred alternative is briefly summanzed in Section 5.4. The technology options
discussed in this proposed plan are considered representative of the general technologies that define
the alternatives. Representative components that have been evaluated for this analysis, such as types
of equipment and material, will be specified in the ROD or n subsequent remedial design/remedial
action (RD/R A) reports as approprlate '

5.1 DESCRIPTION OF FINAL ALTERNATIVES-

5.1.1 Alternative 1: No Action

Under Alternative 1, no further action would be taken at the QROU. No containment,
* removal, treatment, or other mitigative measures would be implemented. This alternative does not
include groundwater monitoring or any active or passive institutional controls (e.g., physical barriers,
- deed restrictions). Under this alternative, it was assumed that all existing activities, mcludmg
monitoring by DOE, would be discontinued. However, existing land use and natural conditions and
processes are expected to continue to provide protection to the downgradient well field.

5.1.2 Alternative 2: Monitoring with No Active Remediation

' Under Alternative 2, long-term monitoring of groundwater in the quarry area would be
performed. Contaminant concentrations in the groundwater north of Femme Osage Slough are
expected to decrease with time as a result of (1) chemical reaction of the uranium with
iron-manganese hydroxide, and (2) precipitation in the area of the slough where decaying organic
‘matter maintains reducing conditions. These reducing conditions convert uranium to the +4-state,
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~ forming uranium dioxide (UO,). which is highly insoluble. Continued migration of uranium in the
-groundwater to the St. Charles County well field is probable, but a concentration greater than
background has not been detected. Monitoring data from wells south of the slough and from the
“production wells have indicated uranium concentrations at-background levels except at RMW-2.
Contaminated groundwater migrating south of the slough would be significantly diluted with
- uncontaminated water from the Missouri River. Infiltration from rainwater, runoff, and sporadic
local flooding could also dilute the groundwater at the quarry area north of the slough.

Groundwater mb'nitdring would be conducted in the existing well network, as appropriate.
This network could be expanded or reduced, depending on the results of future efforts to optimize
the network for long-term monitoring. The evaluation of Alternative 2 was based on the conservative
assumption that the construction and operation of additional monitoring wells would be equivalent
-to approximately 15% of the number of existing wells(i.e., about seven additional wells). The exact
monitoring network and details regarding frequency of sampling and parameters analyzed will be
identified in the ROD or subsequent RD/RA reports for the QROU if this alternative is selected. The-
‘current groundwater monitoring program for the quarry area consists of 45 DOE monitoring wells,
4 monitoring wells owned by St. Charles County, and 8 municipal production wells. Of these wells,
19 monitor- groundwater in the bedrock system (Kimmswick Limestone, Decorah Formation, ot
Plattin Limestone). The remaining wells and all county-owned momtormg and producuon wells are
.screened in the alluvium. '

Under Alternative 2, mdnjtoring would continue for a period of time specified in the ROD.

V,Becau'se cdntanﬁna;ion would remain on-site above levels that allow for unlimited use and

unrestricted exposure, reviews would be conducted at least every five years to ensure that the remedy
continued to provide adequate protection of human health and the environment.

5.1.3 Alternative 6: Groundwater Removal at Selected A_reés; with On-Site Treatment

K Under Alternative 6, an interceptor trench approx1mately 1 m (3 ft) wide and about 5 m

( 16 ft) deep would be installed north of the Femme Osage Slough in a selected area bounded by and
encompassing monitoring wells MW-1014 and MW-1016 (approx1mately 340 m [1,100 ft]). The
saturated zone of the trench would be backfilled with a high-permeability material such as gravel.
A perforated pipe would be installed horizontally in the base of the trench to transport water to a
~ series of underground sumps. The purpose of the trench is to create a high-permeability channel
through the native soil, to recover more groundwater than is possible via a vertical extraction well.

The groundwzitgr collected by the interceptor trench would discharge into several
underground sumps, each 0.9 m (3 ft) in diameter and constructed of reinforced pipe. A single
submersible pneumatically driven groundwater extraction pump would be installed inside each sump
to deliver the extracted groundwater to a piping network connecting each sump to a manifold. From
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the manifold, a srngle' pipeline would bring contaminated groundwater to a 30,000-L (8,000-gal)
single-walled aboveground storage tank located on a 20-cm- -(8-in.)-thick reinforced concrete pad -

‘with engineered berms for secondary eontamment A double-wall polvvinyl chloride pipeline
~ (diameters of about 10 cm and 15 cm (4 and 6 in. 1) would be constructed to transfer the water from
the interceptor trench storage tank for treatment (double-walled construcuon 18 used to ensure lea.k '
- protectron) ' " '

o Two options currently exist for treatment of the extracted groundwater: the existing QWTP
or a portable unit. If the extracted groundwater | is treated at the existing QWTP, a double-wall

~pipeline would be constructed connecting the drscharoe point of the interceptor trench with the -
QWTP. Groundwater would be pumped from the interceptor trench to the equalization basin at the
(ORI, The existing water treatment system at the quarry consists of an equalization basin, a water
- treatment plant, and two effluent ponds. The equalization basin serves as'a reservoir to provide

consistent flow and uniform contaminant concentration at the QWTP. The water then goes through
five major steps—lime mix; clarification, multimedia filter, activated alumina, activated carbon and
ion exchange—each conducted to further reduce the amount of chemicals and radioactive materials
(DOE '1998¢). The on-site QWTP would be operated on a campaign mode, that is, whenever the

_ equahzatron basin contained sufficient groundwater for continuous operation of the water treatment

process. The extracted groundwater would be treated at the QWTP for up to two years dependmo .

-on the techmcal fea51b111ty of thrs altematlve

Portable treatment umts would be used if the QWTP was unavailable. A trailer-mounted
unit was assumed in this analysrs to facrhtate ease of transportation of the unit to the area north of

‘the Femme Osage Slough and to allow. removal of the trailer- mounted system in the event of
floodmo of the Missouri River in the region of the quarry. '

5.2 DETAILED ANALYSIS OF FINAL ALTERNATIVES

The detailed.aﬁalysis of these three final alternatives consisted of an assessment of each

- alternative relative to the following nine evaluation criteria, as specified in the NCP:

- 1. Overall protection of human health and the environment. 'Addresses whether
each altemnative provides ‘adequate protection of human health and the
environment. Evaluation focuses on a specific alternative’s ability to achieve
adequate protection and describes how site risks posed by each pathway are

- eliminated; reduced or controlled through natural processes, treatment,
engmeenng, or institutional controls. This evaluation. also allows for .
consideration of any unacceptable short term impacts associated with each
alternative. Because of its broad scope, this cntenon also reflects the focus of
criteria 2 through 5
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o

Compliance with ARARs. Addresses whether all applicable or relevant and
- appropriate state and federal laws and regulations are met. Evaluation focuses
on whether each alternative will meet federal and state ARARs and TBCs, or
whether there is justification for an ARAR waiver. Various ARARs and the
waiver conditions are identified in Appendix A of the FS (DOE 1998c¢); key -
requirements for each alternative are dlSCUSSCd '

Rt

‘3. Long-term effectiveness and permanence. Addresses the risk remaining at the
~ operable unit after remediation goals have been met. Evaluation focuses upon
the ability of an alternative to maintain reliable protection of human health and

the env ironment over time, once these goals have been met. . :

4. Reduction of toxicity, mobility, or volume. Addresses the statutory preference
for selecting alternatives that permanently and significantly . reduce the
toxicity, mobility, or volume of hazardous substances at a site. Evaluation
focuses u‘po‘n the extent to which this is achieved by each alternative. .

5. Short-term effectiveness. Addresses the potential impacts to workers, the
~ general public, and the envxronment durmo implementation of .each
alternative. ‘

6. Implementability. Addresses technical and administrative feasibility, including
the availability and reliability of required resources or materials required
- during implementation, and the need to coordinate with other agencies.

7.. Cost. Addresses both capital costs and annual operation and maintenance
(O&M) costs, as well as the combined net present worth, for each alternative.

8. Stare acceptance. Addresses the statutory requirements for substantial and
meaningful state involvement. Evaluation of this criterion will be addressed’
- in the responsiveness summary and ROD that will be prepared following the
public comment period. '

9. Community acceptance. Assesses the community’s apparent preference for,
or concerns about, the alternatives being considered. Evaluation of this -
criterion will be addressed in the responsiveness summary and ROD that will
be prepared followmg the pubhc comment period.

The three alternatives retamed through the screening process were evaluated on the basis of criteria'1
through 7 relative to potential health and environmental impacts. The results of this comprehenswe
analysns are presented n Sectlons 3.2:1 through 2.2 %
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5.2.1 Overall Protection of Human Health and the Envi_ronment b

The No Action Alternative would be adequately protective of human health and the
“environment over the iong term. Under current conditions, the groundwater north of the slough poses
" no imminent risk to human health from the St. Charles County well field or the area south of the
N slouoh Future conditions are expected to be similar to current conditions, if not better, because the

. source of contamination (i.e., bulk waste) has been removed; quarry restoration activities are
- expected to prevent further infiltration of any residual contamination to the groundwater. '

~ Alternative 2 would also be’ adequately protective of human health and the environment
over the long term. Under cuirent conditions, the groundwater north of the slough poses no imminent
risk to human health at the St. Charles County well field or the environment south of the slough.
Potential migration of the contamination toward the production wells would be monitored, and
investigative activities would enable identification of any plume migration and variations in local
- geochemical conditions (e.g., Eh and pH). These variations could adversely affect the removal of
" contaminants from the groundwater by natural processes such as absorption, adsorption, precipi-
tation, and biodegradation. Under Alternative 2, monitoring would be used to identify plume
migration and to verify that concentrations in the well field are still protective of human health and
the env1ronment Contingericy measures discussed in the Well Field Contmgency Plan (DOE 19984d)
would be considered fo prevent unacceptable exposure concentrations at the St. Charles County well
field. Reduction of contaminant concentrations north of the slough would be prov1ded by natural
processes mcludmg dllutlon '

-

, Alternanve 6 would provide protecuon of human health and the environment sirilar to that

‘provided by Alternatives 1 and 2. In addition, some removal of uranium would also be achieved,
- reducing the amount that could migrate to the downgradxent well ﬁeld and pr0v1d1n° additional
overall protection of human health.

5.2.2 Comphance wnth Potentlal ARARs

Potential regulatory requirements that might be appllcable or relevant and appropriate to
the final remedial action alternatives are identified and evaluated in Appendlx A of the FS
(DOE 1998c). For all three alternatives, the standards for uranium in gfoundwater given in 40 CFR
~ Part 192 have been preliminarily identified as potentially relevant but not appropriate to groundwater
_ in environmental 'settings such as those of the quarry area north of the slough. However, because of
" the proximity of the St. Charles County well fi¢ld (where the standard is applicable), the 30 pCi/L
standard is used as a metric for the evaluation of alternatives i in the FS. Therefore, a waiver from
meeting' a particular concentration end- pomt for uranium (such as the 30 pCi/L standard
[40 CFR Part 192]) could be requested. Such a waiver would be supported by performance data from "
the site. The concentrations. of contaminants in quarry area groundwater are expected to slowly
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decrease with time because of source (bulk waste) removal and other natural processes that have
been and are occurring. In addition. evaluations of alternatives with active components indicate that
this reduction is not hastened significantly because of limitations imposed by the complex
hydrogeology of the site. ' '

5.2.3 Long-Term Effectiveness and Permanence
Under current and assumed future land use condmons for all three alternatives. the -

conmrmnated crroundw ater'north of the slough poses no imminent risk to the St. Charles County well -
field or the environment south of the slough. Although under Alternative 1, contaminant concen-

trations would not be monitored by DOE in the future, on the ‘basis of current conditions,
* unacceptable impacts to human health and the environment would not be expected to occur.

Under Alternative 2, monitoring and maintenance activities would be carried out by DOE

- for a period specified in the ROD. Protection of human health and the environment in.the extended

future would be ensured because investigative and monitoring activities by DOE would continue and
allow consideration of contingency measures consistent with the Well Field Contingency Plan
(DOE 1998d): that is. if future migration of residual contamination could result in qnacceptable
exposure concentrations at the well field. However, unacceptable impacts to human health and the
environment would not be.‘expe_cted to occur. : '

. Under Alternative 6, removal and treatment of some amount (mass or volume) of
contaminated quarry groundwater would also be achieved, thereby reducing the potential for

“migration and providing additional protection to the well field.

5.2.4 Reduction of Toxicity, Mobility, or Volume through Treatment

Reduction of toxicity, mobility, or volume through treatment is not applicable to either
Alternative 1 or 2 because the contaminated groundwater would not be treated under either

alternative. However, under Alternative 6, some reduction of toxicity or volume is expected,

consistent with the amount of groundwater expected to be removed via the trench and then treated.
Calculations mdlcate that the extraction system can reduce the mass of uranium currently in quarry
area groundwater by 8 to 10% at the end of a two-year perlod (DOE 1998c). '

5.2.5 Short-Term Et_‘fecﬁvengss

Under Alternative 1, no short-term impacts to human health or the environment would
occur because no remedial action would be conducted. Under Alternatives 2 and 6, some short-term
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. ‘impacts could occur. primarily assocmted thh the potennal installation of the trench and new
, 'monuormo wells. ' '

' 5.2.6 Implementability

No implementability concerns would be posed by Alter_naﬂve 1, because no action would
be taken. No technologies or management strategies would be implemented, nor would any permits,
licenses, or approvals associated with undertaking a remedial action be needed.

, Only a few implementability concerns would be posed by Alternatives 2 and 6 because of
the limited actions to be taken. The installation of a trench and ultimate treatment of collected
- -contaminated gro‘undwatér involves standard, conventional technologies. Site operations would
continue using readily available resources for moniton'ng. Construction of any proposed monitoring
wells would simply require mobilization of a drilling rig to install them. Minimal administrative
- complexities, such as permit applications, would be assomated with momtorma well installation.
Groundwater momtonnc would be easy to 1mp1emem

, The admjnistrzitive components of Altema‘tives 2 and 6 would be relat‘i'vel}" straightforward.
Remedial activities at the Weldon Spring site are coordinated with the State of Missouri and EPA
Revlon VII. That coordmanon would continue -for the duration of this action, and no additional
coordmanon with any other agencies beyond that already occumng would be needed No permits
- orlicenses would be requlred-for Alternative 2. License acquisition (for temporary possession of the
urarium removed in the portable. treatment unit) may be required for an off-site contractor.

'5.2.7 Cost

‘No net present-worth, capital, or annual O&M costs would be associated with Alternative 1
because no activities would be undertaken. Costs for Alternative 2 would be associated with
‘continuing the existing environmental monitoring program, constructing and operating possible
additional monitoring wells, and conductmg a performance review at least every five years. For
Alternative 2, the capital cost is estimated to be $0.2 million, and the O&M cost is estimated to be
$0.6 million per year. The capital cost for Alternative 6 is estimated to be between $1 to $2 million,
depending on whether the QWTP and lower-cost sm°le -pass trench construction are used. The
capital cost would be prlmarlly for installation of the interceptor trench. The O&M cost for »
" Alternative 6 is estimated to be approximately $0.6 to $1 million per year (mcludmo the annual

, opera{mg cost of aroundwater treatment and momtormO) o '
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/5.3 COMPARATIVE ANALYSIS OF THE FINAL ALTERNATIVES

Comparison of the final remedial action alternatives for the QROU was carried out by
categorizing the nine evaluation criteria listed in Section 3.2 into the following three groups, as
stipulated in the NCP: threshold criteria, primary balancing criteria, and modifying criteria.

The threshold category contains the two criteria that each alternative must meet in order to
be eligible for selection: overall protection of human health and the environment and compliance

‘with ARARSs (unless a waiver condition applies). These threshold criteria ensure that the remedial

action selécted will be protective of human health and the environment, and that the action will either

~ attain the ARARs identified at the time of the ROD or provide grounds for obtammcy a waiver.

The primary balancing category contains the five criteria that are used to assess the relauve :

: dd\ antages and disadvantages of each alternative to determine which is most appropriate:

. Long-term effectivgness and permanence;
* Reduction of toxicity, mobility, or volume through treatment;
"« Short-term effectiveness;
. hnplemeﬁtability; and
. Cdst.
The first two critexv'ia‘ consider th_é pfeférence for treatment as a princibal element and the bias against

off-site land disposal of untreated waste. Cost-effectiveness is determined by evaluating'_the_
following three of the five balancing criteria: long-term effectiveness and permanence; reduction of

toxicity, mobility, or volume through treatment; and short-term effectiveness. Overall effectiveness

is then compared with cost to-ensure that the costs are proportlonal to the overall effectlveness of

"a remedial actlon

‘The modifying category consists of two criteria that are considered in remedy selection and
that will be addressed in the responsivehess summary and ROD to be prepared following the public
comment period: state acceptance and community acceptance. The two modifying criteria are not
addressed in this comparauve analysis. ' '

The results of the comparative analysis of alternatives are surmarized in Table 1.



TABLE 1 ComparatiVe‘Analysis of~Altérnatives

Alternative J:

Evaluation Criterion No Action

Alternative 2: .
Monitoring with No Active Remediation

Alernative 6: ]
Groundwater Removal at Selected Areas, On-Site Treatiment

Would be protective of human health
and the environment in both the short
and long term.

Overall protection of
human health and the
enviropment

Uranium concentrations would not be
helow 30 pCirl. for a long period of time
(.., >1,000 yearsy. The concentrations

* of.contaninants (uranium and
nitroaromatic compounds) in quarry
groundwater will continue to décrease
with time because of the removal of the
original source of the contamination and
dilution from infiltration of rainwater-
and runoff and from sporadic local
flooding. Therefore, all pertinent
ARARs may be attained by the time the
plume reaches the well field. .

Compliance with ARARs

Future conditions are expected (o be
similar 10 current, if not better, becavse
of the expected decrease (albeit slow) in
contaminant concentrations as a result of
source removal. In addition, contingency
measures are provided in the Well Field
Contingency Plan (DOE 1998d).

Long-term effectiveness
and permanence

Would provide protection similar 1o Alternative §. In
addition, monitoring data would be collected 1o verily.
that conditions continue to be protective of hurman health
and (he environment. ' '

Simifar to Allernative 1.

‘

Similar to Alternative 1. tn addition, data would be.
available to verify that conditions at the quarry area-
continue to be protective of human health and the
enviropment.

“Sumilar o Aleenative 2. In addition, for Alienative 6,
_pertinent ARARs associated with constiaction and retevant

Would provide protection similar to Aliernative 2. Inaddition,
removal and treatment of a percemtage ol the contatinated
volume of groundwater noeth of the sfough would-Jeid Wwa
veduction in the antount of uranium that could patentiatly

further migrate south of the slough toward the St Chales

County well field.

activities would be met.

s y
<
Would be simibir if" not better than thir of Alternative 2
because of the seduction in the amount of wraniwn that could
patentially migratc oward south of the Femme Osage Slough
into the St. Charles County well ficld. "

8661 YI4UN
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A

Evaluation Criterion

Alternative ;-
No Action

Alternative 2: o
Monitoring with No Active Remediation

Allernative 6:
Groundwiter Removal at Selected Areas

site Treatment

On

Reduction of toxicity,
mobility, or volume
through treatment

Short-term effectiveness

Implementability

Cost

No immediate reduction of toxicity,
mobility, or voluine because no

treatment would be performed. However,:

slow reduction of contaminant
concentrations is expected as a result of
natural processes occurring (i.c., sorption
and dilution). o

No potential impacts on workers or the
enviromnent, because no activities woukl
be undentuken.

No implementability concerns because
no action would be taken.

No costis expected to be associated with

this alternative,

Same as for Alternative 1.

Expecied 10 be low, with less than one case of

aceupational injury and no occupational latalities duving
proposed monitoring well construction. Any potential
short-term environmental inipacts would be limited 1o the
inumnediate vicinity of the quarry area, and mitigative
measures would be applied (o minimize potential
inpacts. )

Few implementability concerns because of the limited
actions taken. Corrent monitoring operations would
conlinug with the use of readily available resources.

Can be considered to be cost-elfective, because it would
provide overall protection of human health and the
environment for a'réasonable cost. Costs are associated
with continuing the existing environmental inonitoring
program, potential construction and operation of
additional monitoring wells, and conducting a
performance review at least every five years. Could be
implemented with existing resources and maintained at a
relatively low cost. :

Would sitisfy the statutory preference for tieatinent as a
principal element-of remediation and would provide reduction
in the toxicity, mohility, and volume of the contuninated
groundwater through treatment. The effeets of the extraction

_systenm may tedoce the mass of wranium witlan the atluvial

aquiter by 8 to 10% iclative to the baseline (no action).

Sinikar (o Alternative 2, Expecied o be fow, with fess than
two cases ol occupational injury and no occupational tatatities
during proposed construction aclivities.

’

Few implementability concerns. Groundwater extraction and
treatient are well-developed technologies. Fuither
development of these technologies would not be required.
New permits or licenses for on-site activities miglt be
required for poteitial use of portable teeannent onits.

Can be considered (o be more cost-cffective compined with

Alternatives 1 and 2, because some uranium would be
removed from the groundwates at a reasonable cost.
Minimizes capital and annual cost expendituies by miaking
use of existing structures. Given site expetience with the
QWTP and the SWTP, Alternative 6 could be prinarily
inplemented with existing resources and imaintaned at a long-
term cost similar (o that of Alternative 2.

1%
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6 PROPOSED ACTION

The objenme of the FS {DOE 199SC) was to identify an alternative that provided a- LedSlbl
option for removing or reducing the amount of uranium present in quarry area groundwater north of.
the slough. The attainment of this objective is expected to provide further protection to the nearby
St. Charles County well field by reducing the amount of uranium that could migrate to the well field.
Conditions at the St. Charles County well field are protective and not expected to change. Although
a few data points exceed the Missouri water quality standards for 2.4-DNT and 1,3-DNB, these
concentrations are. within acceptable levels. A continued decreasing trend in concentrations of
 nitroaromatic compounds is expected to result from bulk waste removal. A significant decrease in
concentrations has already been observed since the fall of 1995 when bulk waste remov al was
~ completed. : ' ' ‘

Although uranium concentrations in quarry groundwater north of the Femme Osage Slough
are relatively high (averagé high of about 2,800 pCi/L), concentrations at monitoring wells south of-
the slough (with the exception of RMW-2) and at the production wells in the St. Charles County-
well field have been similar to background' levels. In addition, projections based on the fate and
transport model for uranium in the area indicate that the potential for adverse impact to the well field
1S minimal. Funhef. evaluations in the FS indicate that all alternatives, including those with active
- components such as Alternative 6, require a long time period before achieving the 30 pCv/L metric
for uranium. However, in recovmzmg the inherent uncertainties in these types of evaluations and the -
‘importance of providing as much additional protecnon to the well field as possible, an action is being
~ proposed to address quarry area groundwater contarmn_auon. This proposed action is similar to that
- described for Alternative 6 — Groundwater Removal at Selected Areas with On-Site Treatment.
However, some additional activities, to be conducted prior to 1mplememanon of Al[ematlve 6. are .
proposed These are described below i '

Altemanve 6 provides for removal of uranium at locations where concentrations are
highest. thereby reducing uranium concentrations in a shorter time frame than the other alternatives
discussed. Any reduction achieved is expected to result in a decreased amount of uranium that could
potentxally rmorate to the St. Charles County well ﬁeld '

" Although the performance of Alternative 6 has been predicted on the basis of as much
available site-specific data as possible, uncertainties are still associated with the implementation of
this' alternative. Actual site characteristics, primarily -associated with groundwater flow, will
determine the ultimate 1mplementab1hty and effectiveness of this alternative. To optimize this
‘proposed remediation activity, initial phases of the remedial design and remedial action would
include additional testing to establish site-specific parameters such as effective porosity, storatmty,
and hydraulic conductivity in the areas selected for remediation. Once these data have been collected,
the feasibility of the alternative can be more fully determined to support final remedial designs and
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" decisions, including consideration of any appropriate waivers. Evaluations for Alternative 6

presented in the FS are based on implementation for a two-vear period. It is expected that field
determinations necessary to gauge the performance of this proposed action will be obtained within
the two-year period. Concentrations of nitroaromatic compounds would also be reevaluated at that

time to allow for consxderatlon of waivers, if appropnate

Under the current proposed action, contaminated groundwater at selected locations would

be collected via a trench, removed, and then treated at either the existing QWTP or at a portable

treatment unit on-site. Sampling and analysis of groundwater contaminant concentrations (primarily

. uranium and nitroaromatic compounds) and other hydrogeologic and geochemical parameters would

be performed during and after implementation of the remedial action. Monitoring activities would
be correlated with those conducted as part of the Well Field Contingency Plan (1998d). -
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7 COMMUNITY PARTICIPATION

Input from the public 1s an important element of the decision-making process for cleanup
actions at the Weldon Spring site. Comrrxents on the proposed remedial action for the QROU will
be received during the public review perrod following issuance of the RI/FS documents. Oral
comments will be received at the pubhc meeting to be held on April 16, 1998, at 7:00 p.m. at the
Weldon Spring Site Remedial Action Project Administration Building. Written comments may be

 either submitted at the public meeting or mailed before the close of the comment penod on Aprll 2L
: 1998 to: : :

* Stephen H.-McCracken, Project Manager
. U.S. Departmentof Energy :
- Weldon Spring Site Remedial Actron Project Office = -
: 7795 Highway 94 South :
St. _Charles \/Irssoun 63304

Information relevant to the proposed remedral action is located in the administrative record
and public document room at the Weldon Spring Site Remedial Action Project Office. Additional

~ information repositories have been established at the following five locations:

| Kathryn M. Linnerrlan' Branch | _Fraﬁcis wa;au High S_chool ] S S

. St Charles City/County lerary 7001 Highway 94 South
-+ 2323 Elm Street - St. Charles, Missouri 63304

' St. Charles. Missouri 63301

~ Spencer Creél‘(.Brar'r_ch . Middendorf-Kredell Library .

~ St. Charles City/C'ouri‘ty Library - St. Charles City/County Library
427 Spencer Road =~ 2750 Highway K
St. Peters, Missouri 63376 O’Fallon, Missouri 63366
Kisker Road Branch -
- St. Charles City/County lerary
1000 Kisker Road

- St. Peters, Missouri 63304

- Information on file at these reposrtorles includes the RI, BRA, FS, and this proposed plan
for remedial action at the QROU. Supporting technical reports are available i m the public reading
' room located at the site. For addmonal 1nforrnat10n the lead agency may be contacted at the Weldon
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Spring Site Remedial Project Office at the address provided above: the telephone number is
(314) 441-8086. The remedial project manager for the EPA who can supply additional information

. IS o : .

Mr. Daniel Wall
- U.S. Environmental Protection Agency
~Region VI ‘ :
726 Minnesota Avenue
~ Kansas City. Kansas 66101
(913) 551-7710
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