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DECLARATI ON STATEMENT
Site Nane and Location

Wl don Spring Quarry
St. Charles County, M ssouri

St at enent of Basis and Purpose

This Record of Decision (ROD) presents the selected remedial action for the Quarry Residuals Cperable
Unit (QRAU) of the U S. Department of Energy's Weldon Spring Site in St. Charles County, Mssouri. This
action was sel ected followi ng requirenments of the Conprehensive Environnental Response, Conpensation, and
Liability Act (CERCLA), as anended, and, to the extent practicable, the National QG| and Hazardous

Subst ances Pol | uti on Contingency Plan. National Environmental Policy Act (NEPA) issues related to the
quarry area have al so been addressed and have been integrated into the CERCLA deci sion-naking process for
t he QRQOU.

This decision is based on the Administrative Record for the QROU. Maj or docurents include the (1) R/FS
Wrk Plan, (2) Renedial Investigation and Baseline R sk Assessment Reports, (3) Feasibility Study Report,
and (4) Proposed Plan. Public coments received during the review period for the Proposed Pl an were

consi dered and have been incorporated into this decision.

The State of Mssouri concurs with the sel ected renedy.
Assessnment of the Site

The response action selected by this ROD addresses actual or threatened rel eases of hazardous substances
fromthis site that were not addressed under previous response actions.

Description of the Select Action

The QRQU is the second of two operable units established for the quarry area of the Wl don Spring site.
The first operable unit, the Quarry Bul k Waste Qperable Unit, addressed the excavation and rel ocation of
the source naterials located in the quarry proper. This operable unit addresses residual conditions at
the quarry, including contam nated groundwater and surface water. Based on exposure assessnents under
current and reasonably anticipated | and uses, no further action is necessary to protect human health and
the environnent. However, because contamination will remain on-site, long-termnonitoring will be

undert aken as descri bed bel ow.

The naj or conponents of the sel ected renmedy are:

. Monitor long termto verify that conditions at the quarry area and the St. Charles County
well field remain protective of human health and the environment;

. Inpl erent institutional controls to prevent uses inconsistent with recreational use or uses
that woul d adversely affect contam nant migration.

Further sanpling activities are planned for two purposes. Gven the presence of significant |evels of
contam nation in quarry groundwater north of the slough, which is in close proximty to the St. Charles
County well field, and the reliance on natural systens to |limt potential exposure, a field test will be
perforned to further evaluate the effectiveness of groundwater renediation. This activity wll include
the operation of a pilot-scale extraction trench. Sanpling will also be perforned to establish the extent
of contam nation for the two soil areas (i.e., the northeast slope and the ditch area near the transfer
station) within the quarry proper. Prelimnary sanpling has indicated the presence of radiological

contam nation. A conplete characterization of these areas could not be perfornmed because access to these
areas is limted. If contamnant |levels are found to be unacceptable follow ng a risk evaluation, these
areas will be addressed under a subsequent response action.



Statutory Deterninations

The selected action is protective of human health and the environment, conplies with applicable or

rel evant and appropriate requirenents, and is cost effective. This renedy utilizes permanent sol utions
and alternative treatnment technol ogies to the maxi mumextent practicable for this site. This remedy does
not satisfy the statutory preference for treatnent as a principal elenment of the remedy.

Because groundwater contam nation will remain at the quarry at |levels that exceed those for unlimted

I and use and unrestricted exposure, a review wi Il be conducted within five years after commencenent of
the action to evaluate conditions at the quarry area and to ensure that the renedy continues to provide
adequat e protection of human health and the environment. The five-year reviews will be devel oped in
consultation with the U S. Environnental Protection Agency and the M ssouri Departnent of Natural
Resources and will be made available to the public for review and conment.
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measure) used in this docunent. Acronyns and abbreviations used only in tables and figures are defined in
the respective tables and figure captions.

ACRONYMS, | NI TIALI SM5, AND ABBREVI ATI ONS

ARAR applicable or relevant and appropriate requirenent
BRA basel i ne ri sk assessment

CERCLA Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act
CFR Code of Federal Regul ations

CcoPC contam nant of potential concern

CSR Code of State Regul ations

1, 3-DN\B 1, 3-di ni trobenzene

2, 4- DNT 2, 4-dini trotol uene

DCE U. S. Department of Energy

EPA U S. Environnmental Protection Agency

FS feasibility study

MCL maxi mum cont am nant | evel

VDNR M ssouri Departnent of Natural Resources

VDCH M ssouri Departrment of Health

NCP National Ol and Hazardous Substances Pollution Contingency Plan
NPDES Nati onal Pollutant Discharge Elimnation System
NPL National Priorities List

oM operation and nai nt enance

PP proposed pl an

0200V quarry residuals operable unit

RD RA renedi al design/renedi al action

Ri remedi al investigation

R/ FS renedi al investigation/feasibility study

ROD Record of Deci sion

TBC t o- be- consi dered (requirenent)

W5CC Wl don Spring G tizens Conmi ssion

WESRAP Wel don Spring Site Renedial Action Project

Units of Measure

cm centineter(s) m met er (s)

ft foot (feet.) m 3 cubic neter(s)

g grams) Ig m crogram (s)

gal gal | on(s) m mle(s)

gpm gal lon(s) per ninute m mililiter(s)

ha hect ar e(s) paG pi cocuri e(s)

km ki | omet er (s) ppm part(s) per mllion
L liter(s) S second(s)

yd3 cubi ¢ yard(s)



RECORD OF DECI SI ON FOR REMEDI AL ACTI ON
FOR THE QUARRY RESI DUALS OPERABLE UNI T
AT THE VELDON SPRI NG SI TE,
WELDON SPRI NG M SSOURI

1 SITE H STCRY

The Weldon Spring Quarry is one of two noncontiguous areas that constitute the U S. Departnent of
Energy's (DCE) Weldon Spring site. The main area of the site is the chemcal plant. Both areas are
located in St. Charles County, Mssouri, about 48 km (30 m) west of St. Louis (Figure 1). The U.S.

Envi ronnental Protection Agency (EPA) listed the quarry on the National Priorities List (NPL) in 1987,
and the chemical plant area was added to the list in 1989. The quarry is about 6.4 km (4 m)

sout h- sout hwest of the chemical plant area, it is accessible from State Route 94 and is currently fenced
and closed to the public (Figure 2). The quarry is approximately 300 m(1.000 ft) long by 140 m (450 ft)
wi de and covers an area of approximately 3.6 ha (9 acres). The quarry was used by the Arny for disposal
of chemically contam nated (explosive) materials in the 1940s and was | ater used for the disposal of
radi oactively contam nated material by the Atomic Energy Commi ssion (AEC) in the 1960s.

Approxi mately 110,000 m 3 (144,000 yd 3) of soil and waste material was renmoved fromthe quarry
and transported to the chemi cal plant area as part of conpleting the renedial action stipulated in the
Record of Decision (ROD) for the Quarry Bul k WAste Operable Unit (DCE 1990). Bul k waste renoval was
conpl eted in Cctober 1995. These wastes have been placed in the disposal cell at the chemcal plant.
Prior to bul k waste renoval, contam nated water contained in the quarry pond was al so renoved;
approximately 170 mllion L (44 mllion gal) has been treated as of March 1998.

<I M5 SRC 98166C>
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2 SCOPE AND ROLE OF REMEDI AL ACTI ON

The Quarry Residuals Operable Unit (QROU) the second of two Operable units established for the
quarry area of the Weldon Spring Site. The first operable unit, referred to as the Quarry Bul k Waste
Operable Unit, addressed the excavation and relocation of the source materials within the quarry to
tenporary storage at the chem cal plant area. Bul k waste excavation was carried out in conjunction with a
renoval action to extract, treat, and discharge contam nated water fromthe quarry sunp. This operable
unit addresses residual conditions at the quarry, including (1)residual contam nation at the quarry
proper, (2) the Femme Gsage Sl ough and nearby creeks, and (3) contam nated groundwater |ocated north of
the Femme Gsage Sl ough.

The Wel don Spring site consists of two distinct geographical areas (1) the quarry area, which is
the subject of this ROD, and (2) the chemi cal plant area. Under the chemical plant ROD, wastes and
contam nated nedia fromthe chemcal plant area and the quarry area will be disposed of in an on-site
cell. The only remai ning remedi al decision to be nmade for the Wl don Spring site concerns the nmanagenent
of contami nated groundwater at the chenical plant area.

3 COWLN TY PARTI Cl PATI ON

A remedi al investigation/feasibility study (RI/FS) process was conducted for the QRQU of the
Wl don Spring site in accordance with the requirenents of the Conprehensive Environnmental Response,
Conpensation, and Liability Act (CERCLA), as anended, to docunent the proposed managenent of the quarry
proper. the Ferme Gsage Sl ough and nearby creeks, and quarry groundwater north of the Femmre Gsage Sl ough
as conponents of the QROU Docunents devel oped during the RI/FS process included the Renedi al
I nvestigation (DCE 1998d), Baseline R sk Assessnent (BRA)(DOCE 1998a), Feasibility Study (DOE 1998b), and
Proposed Plan (PP) (DOE 1998c). Together, the R, BRA, FS, and PP constitute the required primary
docunents, consistent with the provisions of the First Arended Federal Facility Agreement entered into
between DOE and the EPA. In accordance with Section 117 of CERCLA, copies of these final docunents were
rel eased to the public on March 18, 1998.

The RI, BRA, FS, and PP, along with other docunents in the Administrative Record, have been nade
avail able for public review at the Wl don Spring site. Copies also have been nade available to the public
ininformation repositories at Francis Howel|l H gh School and at four branches of the St. Charles
Cty/County Library: Kathryn M Linneman, Spencer Creek, M ddendorf-Kradell, and Kisker Road. A notice of
availability of these documents was published in the St. Charles Journal on March 22 and April 5, 1998.

A public comment period for this renedial action was held from March 18, 1998, through May 21,
1998. A public hearing was held on April 16, 1998, at the Admi nistration Building of the Wel don Spring
Site Renedial Action Project (WSSRAP) as a part of the public participation process. This public hearing



was advertised in the newspaper cited above. At this neeting, representatives from DCE and EPA Region V|
recei ved comments fromthe public about the site and the renedial alternatives under consideration.
Transcripts of the public meeting are included as part of the Admnistrative Record for this operable
unit renedial action. The Administrative Record includes the informati on considered in deciding on the
sel ected action. Al public coments, oral and witten, were considered in the decision-making process
for deternining the selected action (see Appendix A).

4 S| TE CHARACTERI STI CS
4.1 SO L AND GEOLOGY

Unconsol idated surficial materials are present in the area of the Wl don Spring quarry: |oess
deposits and residual soils cover the upland regions, and alluviumoccurs along the streamand river
val | eys. Coarse-grained deposits constitute the bottom6 to 24 m (20 to 80 ft) of the Mssouri River
fl oodpl ai n. Fine-grained deposits constitute the upper 4.6 to 7.6 m( 15 to 25 ft) of the Mssouri R ver
floodplain and the full thickness of Little Ferme Gsage Creek and the Femmre OGsage Creek al | uvi um (DOE
1998d) .

The uppernost bedrock unit in the vicinity of the quarry is the Kinmrsw ck Li nestone. The Ki msw ck
Li mestone is underlain in descending order by the Decorah Group, Plattin Linestone, JoachimDolomte, and
St. Peter Sandstone (see Figure 3). The sides of the quarry expose the Ki msw ck Linestone, whereas the
bedrock floor of the quarry lies in the upper portion of the Decorah Group. The contact between the
Ki mswi ck Li mestone and Decorah G oup, which may provide the prinary pathways for contani nant nigration
fromthe quarry area, is in contact with fine-grained soils, silty clay, and organic silt and clay north
of Femme GCsage Sl ough (DCE 1998d).

4.2 HYDROCGECQLOGY/ GROUNDWATER

G oundwater in the vicinity of the quarry occurs in alluvium fractured |imestone, and Sandstone
(Berkel ey Geosci ences Associates 1984). The uppernost groundwater unit is conposed of carbonate rocks
near the quarry, tributary alluviumnear little Femme OGsage Creek, and M ssouri River alluvium between
the quarry bluff and the Mssouri River. Water table (unconfined) conditions typically occur in the
al luvium confined to sem confined conditions occur in the bedrock and al | uvium where |ayers of varying
perneability are present. The St. Peter Sandstone, approximately 90 m (300 ft) below the floor of the
quarry, constitutes the deeper aquifer.

In the vicinity of the quarry, groundwater flows primarily fromnorth to south, and a westward
gradient runs fromthe quarry to Little Ferme Gsage Creek. South of the quarry rim the direction of the
groundwater flow is generally south to southeast toward the Ferme Gsage Sl ough. In the alluviumsouth of
the sl ough, groundwater is within 3 m (10 ft) of the ground surface, although the depth to water varies
wi th seasonal punping denmands in the nearby St. Charles County well field and with water levels in the
M ssouri River.

For the purposes of this action, alluvial aquifer in the vicinity of the quarry is conposed of two
hori zons: the overlying fine-grained deposits and the underlying coarse-grained deposits referred to as
the Mssouri River alluvium The deep bedrock aquifers underlying, the alluvial deposits are considered
outside the area of potential inpacts fromthis site.

<I MG SRC 98166E>
FIGURE 3 OGross Section through the Quarry Area

The upper horizon is fine grained and has |ow, yet spatially variable, hydraulic conductivity
because of the heterogeneous nature of the clay and silty clay naterials conposing this unit. In a
nmar gi nal zone that |ies between the bluff and the slough, the full sequence of materials consists of the
fine-grained deposits. Only in tw bedrock | ows, which extend into this area, do coarser materials (silt
and fine sand) occur. Goundwater inpact fromquarry contamnants is generally confined to the
fine-grained materials. Wll yields in this area typically range fromless than 0.03 to 0.16 L/s (0.5 -
2.5 gpn); these yields are not sustainable for any length of tine, and the wells typically dewater. The
| ower yields occur in the Iow conductivity clay and silty clay naterials, whereas the higher yields occur
inthe wells situated in the previously described bedrock | ows. Consistent with the EPA' s guidelines for
groundwat er cl assification, groundwater in this zone is not considered a potential source of drinking
wat er because yields are insufficient to sustain any routine production sufficient for househol d use.

The M ssouri River alluvial aquifer in which the St. Charles County well field is located is the
principal aquifer in the area. The alluvial aquifer thins to the north, away fromthe river, until it is
truncated by the risin2 bedrock and the overlaying fine-grained unit. The alluvial aquifer is
characterized by to 24 m(20 - 80 ft) of coarse-grained deposits consisting of fine- to nmedi umgrained



sand with sone silt that grades with depth to coarse-grained sand with cobbl es and boul ders. These
deposits are overlain by 5to 8 in (15 -25 ft) of fine-grained deposits. Recharge to the coarse grained
materials occurs primarily fromthe Mssouri River, intermttent surface flooding, infiltration of
precipitation, and discharge fromthe underlying bedrock

The hydraulic gradi ent between the bluff and the slough is generally southward toward the sl ough
In general, the groundwater elevation data indicate a southeasterly gradi ent across the slough. At nost
l ocations, the slough is a source of recharge to the shall ow groundwater. However, at sone |ocations
north of the slough, groundwater |evels are higher, which indicates discharge to the slough (DCE 1998d).

A not abl e decrease of uranium (from 3,400 to 10pG /L) occurs over a short distance (30 to 91 m
[100 - 300 ft]) north of the slough, which indicates that processes other than dilution are reducing the
armount of dissolved uraniumin groundwater. These processes include sorption onto the aquifer matrix and
organi cs and precipitation of dissolved uraniumfromthe groundwater. Uraniummgration in the
groundwater will be limted to sone extent by sorption onto the aquifer naterials. Site-specific
distribution coefficient estinmates range from5 to 50 mL/g for materials north of the slough
Cont ami nant renoval fromgroundwater via precipitation of solid phases typically results fromchanges in
geochemi cal conditions in the aquifer system In the shallow aquifer north of the slough, uranium
activity decreases abruptly near the northern margin of the slough in response to a sudden decrease in
the oxidation potential, which is coincident to a reduction of dissolved uraniumin groundwater. The
sharp decrease in uraniumlevels indicates that sorption, which typically generates nore diffuse
boundaries, is not the only process attenuating the uraniumin groundwater.

4.3 Bl OTl C RESOURCES

Much of the | and 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 production and pasture or are old-field habitat.

Aquatic habitats in the vicinity of the quarry include the Mssouri River, Little Ferme Csage
Creek, Femmre Gsage Sl ough, and nunerous small, unnamed creeks, drainages, and ponds throughout the Wl don
Spring Conservation Area. In addition, the nearby August A Busch Menorial Conservation Area contains
nmore than 35 ponds and | akes; however, these ponds and | akes are in the M ssissippi River drainage and
are not influenced by the quarry area

The U S. Fish and Wldlife Service (Frazer 1995; DCE 1998d) has identified the potential for five
federal -listed threatened or endangered species to occur in the vicinity of the quarry area: three birds
(bal d eagle, peregrine falcon, and interior |east tern), one fish (pallid sturgeon), and one plant
(decurrent false aster). The Fish and Wldlife Service has also identified several candi date species as
possi bly occurring in the area. The Mssouri Department of Conservation has identified 13 state
endangered and 19 state rare species for St. Charles County (D ckneite 1995). However, many of these
species are not expected to occur at the quarry area; sone only pass through the area during mgration
For other species, suitable habitat is absent fromthe quarry. To date, only the bald eagl e has been
observed in the vicinity of the quarry area (DOE 1998d); all of those birds were sighted near the
M ssouri R ver and away fromthe quarry proper

4.4 NATURE AND EXTENT OF CONTAM NATI ON

The nature and extent of contamination at the QROU are discussed in detail in the R (DCE 1998d).
Cont anmi nated nedia at the QROU can be generally categorized into three separate entities: (1) residua
contam nation at the quarry proper, (2) the Femme Gsage Sl ough and nearby creeks (Littl e Fenrme GCsage
Creek and Ferme Gsage Creek), and (3) quarry groundwater north of the Fenme Gsage Sl ough. A summary of
the data collected to support the Rl is presented in Table 1. Sanples were also collected for each nedi um
of concern to delineate naturally occurring |evels of chem cal and radiol ogi cal constituents (i.e.
background | evel s) fromthose |levels that may have resulted fromsite activities.

4.4.1 Soi

At the quarry proper, soil was sanpled fromthe rins and sl opes, and sedi ment was sanpled from
wal | and floor fractures and fromthe ranp and floor of the quarry sunp. Potential contam nants
identified in soil sanples fromthe rins and sl opes included several netals, radionuclides, nitroaronmatic
conmpounds, pol ycyclic aronmatic hydrocarbons (PAHs), and pol ychl orinated bi phenyls (PCBs). In disturbed
soil on the rimand knoll of the quarry, only selenium silver, zinc, radium 226, thorium 230, and
urani um 238 were detected at concentrations significantly higher than background |evels. In sanples from
the quarry fractures, lower |levels of contamination were found in the wall fractures than in floor
fractures. Radium thorium and uraniumisotopes, and al umi num selenium and silver were detected at



sone fractures at concentrati ons exceedi ng background | evels. Sanples collected fromthe sunp area were
primarily contam nated with radi um 226, thorium 230, uranium and |ow | evel s of PAHs.

Qutside the quarry proper, surface and subsurface soil sanples were collected, with a focus on the
area south of the quarry between the Katy Trail and Fenme Osage Sl ough. The area sanpl ed incl uded
Vicinity Property 9, which was remediated in 1996. Low concentrations (but higher than background | evels)
of uranium are sorbed onto soils |ocated between the quarry and the slough. Lead and zinc were detected
at |l ow |l evel s above background in shallow soils south and east of the quarry. Low levels of nitroaromatic
conmpounds (i.e.. <1.7 ppm) were detected in soils to the east, west, and south of the quarry.

<I M5 SRC 98166EA>
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4.4.2 Fenmme Gsage Sl ough and Creeks

Surface water and sedi ment sanples fromthe upper and | ower reaches of the Femme Gsage Sl ough
Little Ferme Gsage Oreek, and downstream portion of Ferme Gsage COreek have been characterized for
radi ol ogi cal and chemi cal contam nation. Contami nants identified as contaninants of potential concern
(COPCs) for surface water and sedi nent included several metals and uranium (see Table 1). N troaronatic
conpounds were also identified as COPCs for surface water, but were only detected at | ow concentrations
inthe Little Fenme Csage O eek upgradi ent of the quarry. The source of this contamination is believed to
be runoff fromthe Wel don Springs Ordnance Wrks (WSOWN area. In general contam nant concentrations were
lower in the creek than in the slough. Plausible sources of contam nation in the slough include
groundwat er seepage, runoff fromVicinity Property 9 prior to renediation, and mxing with Mssouri River
water. Several netals that were elevated in the creek and slough were also elevated in the M ssouri
Ri ver.

Fi sh from Femme Osage Sl ough were collected and anal yzed to investigate any potential inpacts from
site contam nants. Species sanpled fromthe slough included white and bl ack crappie, |argenmouth bass,
sunfish, and several bottom feeders such as bignmouth buffal o, yellow bullhead, and common carp. Fish
sanpl es were anal yzed for uranium radium thorium arsenic, lead, and nercury. Sanples were prepared as
fillets, fish cakes, and whol e body sanpl es. Anal yses indicated | owlevel concentrations of nmetals (i.e.
|l ead, arsenic, and nmercury) and uranium simlar to concentrations detected in the background sanpl es
coll ected from Busch Lakes 33 and 37. Radiumand thoriumisotopes were not detected in any sanples.

4.4.3 G oundwater

Cont ami nation of groundwater underlying the quarry area has been characterized fromdata coll ected
froma network of nonitoring wells. This network includes 19 wells that mnonitor groundwater in the
bedrock systemand 26 wells that nonitor groundwater in the alluvium Four additional alluviumwells are
owned by St. Charles County (see Figure 4). Data over a 10-year period were evaluated in determning the
nature and extent of contami nation. The prinmary contam nants in quarry groundwater north of the slough
are uraniumand nitroaromati c conpounds. These contam nants were |likely derived from contam nated bul k
wastes that were previously disposed of in the quarry. A though other contam nants were present in quarry
bul k wastes, uranium and nitroaronatic compounds are nore sol uble and were | eached fromthe bul k wastes
into the shal |l ow groundwat er.

<I M5 SRC 98166F>

The extent of the uraniumcontanmination is limted to the area north of the slough. The highest
concentrations of uraniumwere detected in wells along the southern rimof the quarry and southward in
the alluviumnear Vicinity Property 9. South of the slough, slightly elevated uraniumlevels with respect
to the statistically determ ned background value (i.e., 2.8 pG/L) were detected at RMV¥2. However, the
maxi mum ur ani um concentration detected at RM¥2 (i.e., 10 pCG /L) is within the range of concentrations
detected in the background wells. Uraniumconcentrations in the remaining wells south of the slough have
been in the background range.

Prior to renoval of the bulk wastes fromthe quarry, nitroaronmati c conpounds were al so detected
at concentrations greater than 1 Ig/L in four shall ow bedrock wells and two alluvial wells |located north
of the slough. Between 1996 and 1997, a 40%reduction in TNT and an 18%reducti on in DNT concentrations
have been observed.



5 SUMWARY COF SI TE RI SKS

Potential inmpacts to humans, biota, and other environmental resources that m ght occur at the
quarry area if no renmedial action is conducted were assessed as part of the process for selecting an
appropriate renedial action. Current and future |l and use conditions were considered in the assessment
presented in the Baseline R sk Assessment report (DCE 1998a) prepared for the QROU. Key results of the
human health and ecol ogi cal assessment are summarized in Sections 5.1 and 5.2

51 HUVAN HEALTH

Potential carcinogenic risks for both radiol ogi cal and chem cal exposures were assessed in terns
of the increased probability that an individual would devel op cancer over a lifetine. The U S
Envi ronnmental Protection Agency (EPA) has indicated that for known or suspected carcinogens, the
accept abl e exposure levels for the general public at sites on the NPL are generally concentrations
that represent an excess upper-bound lifetime cancer risk to an individual of between 1 x 10 -6 and 1 Xx
10 -4 (i.e., 1in 1,000,000 to 1 in 10,000 [EPA 1989]). This "acceptable range" is used as a point of
reference for discussing the results of the carcinogenic risk assessment for the QROU

Potential health effects other than cancer from exposure to chenical contam nants were al so
assessed. The quantitative neasure of noncarcinogenic health effects is the hazard i ndex. The EPA has
defined a hazard index of greater than 1 as the level of concern for noncarcinogenic health effects.

A recreational visitor scenario was used to project human exposures to contaminants identified in
the Rl for the quarry area (DCE 1998d) on the basis of current and assuned future | and uses. This
scenario is consistent with current |and use at the quarry area (primarily north of the slough and the
slough itself); future land use is expected to remain simlar to current use. Goundwater is used for
residential purposes at the county well field; however, nonitoring data indicate that concentrations at
the county well field are consistent with background, and this is not expected to change in the future

In this case, reasonabl e maxi mnum exposure is not considered to include residential or other
scenarios that include direct, |ong-termconsunption of |ocalized contaninated groundwater. Because of
the localized nature of the contami nati on and physical constraints, such as | ow groundwater yields and
unsust ai nabl e producti on of these |low yields, the surficial nature of the groundwater, and the |ocation
of the area within the Mssouri R ver floodplain, which makes the area susceptible to routine flooding
such scenarios are not considered plausibl e.

Exposur e pat hways and associated risk estimates evaluated for the quarry proper and Fenme OCsage
Sl ough and nearby creeks are summarized in Table 2. Exposure pat hways eval uated for the quarry proper
included external irradiation, incidental ingestion and dermal contact with soil, inhalation of air
particul ates, and ingestion of surface water fromthe quarry pond. Exposure pathways eval uated for the
sl ough and creeks included ingestion of surface water, sedinent, and fish; dernmal contact with surface
wat er and sedi ment; and inhal ation of air particulates. The recreational visitor was assumed to visit
each area for 4 hours, 20 times per year, over a period of 20 years.

The results of the risk calculations for the recreational visitor at the quarry proper and Fenmme
Csage Sl ough indicate that radiol ogical and chem cal risks are belowto within the EPA's acceptable risk
range of 1 X 10 -6 to 1 x 10 -4 (EPA 1989). Hazard indices are also | ess than 1, which indicates that
noncar ci nogeni ¢ health effects are not a concern. The estimated radiological risk is 3 x 10 -5 for the
recreational visitor exposed to contam nants at the various |locations (i.e., curmulative risk from
exposure to contamnants at the quarry proper and at Fenme Osage Sl ough and creeks); this estinmate
incorporates multiple contamnants, nultiple nedia, and multiple pathways. The estimated chemi ca
carci nogenic risk and hazard index for this recreational visitor are 4 x 10 -6 and 0.05, respectively.

The estimated risks are within the acceptable risk range and do not indicate the need for further
remedi ation of the quarry proper, the Femmre Gsage Sl ough and nearby creeks, or the quarry groundwater
north of the Femmre Gsage Sl ough

The avai |l abl e hydrol ogi cal and geochemi cal information, as well as |ong-term environmenta
moni toring data, support the conclusion that site contam nants will not neasurably affect the M ssouri
Ri ver alluvial aquifer. However, given the reliance on natural systens to preclude potential significant
inpacts to the aquifer, alternatives addressing groundwater renediati on were evaluated in the FS (DCE
1998b) .



5.2 ECOLOG CAL ASSESSMENT

Femme Osage Slough and Little Fenmme Osage Creek are the principal habitats at the QROU where biota
coul d be exposed to quarry-related contaninants. A screening |evel assessnent enploying very conservative
exposure scenarios was conducted for these habitats. This assessnent identified current |evels of
al um num barium manganese, and uraniumin the surface water of Femme Gsage Slough and Little Femme
Csage Oreek as posing a potential risk to aquatic biota using these habitats. R sk estimates or quotients
for these contam nants were greater than 1, indicating the potential for risk and a need for further
ecol ogi cal evaluations of the aquatic habitats in the slough and creek. These ecol ogi cal eval uati ons were
conducted, and the results are discussed below. For other contaminants in surface water at the quarry
area, no or lowrisks were identified. Arsenic, cadm um |ead, manganese, nercury, nickel, and zinc are
present in sedinents at concentrations estinated to result in lowrisk to aquatic biota. No risks from
ni troaromati c conpounds were indicated in either surface water or sedinment. Mdeling results indicated no
risks to model ed terrestrial wildlife receptors foraging in Ferme Gsage Slough or drinking fromlLittle
Femme Gsage Creek.

TABLE 2 Sunmary of Human Health Ri sk Estimates for the Quarry Area

Pat hways Radi ol ogi cal Chemi cal
(Recreational Visitor) Car ci nogeni ¢ Ri sk Hazard | ndex Car ci nogeni ¢ Ri sk

Quarry proper

Soi |
External irradiation 1 x 10 -5 NA a NA
I ngestion 4 x 10 -7 0. 004 1x 10 -7
Der mal 1x 10 -1 0. 0009 1x 10 -8
I nhal ati on 2 x 10 -9 < 0.000 1 1 x 10 -12
Fractures b
External irradiation 3 x 10 -5 NA NA
I ngestion 7 x 10 -7 0. 008 6 x 10 -8
I nhal ati on 4 x 10 -9 <0. 0001 7 x 10 -13
Fenrme Gsage Sl ough c
Surface water
I ngestion 3 x 10 -7 0. 003 9 x 10 -7
Der mal 7 x 10 -9 <0. 0001 2 x 10 -8
Sedi nment
I ngestion 3 x 10 -8 0. 006 2 x 10 -7
Der nal 1 x 10 -10 0.001 4 x 10 -9
I nhal ati on 1 x 10 -10 <0. 0001 1 x 10 -13
Fi sh
I ngestion 8 x 10 -9 0.03 3 x 10 -6
Total d,e,f 3 x 10 -5 0.05 4 x 10 -6
Overal |l carcinogenic risk g 3 x 10 -5

a NA = not applicable.

Dermal contact with soils in the fractures is assuned to be unlikely.

c Estinmates for Fenrme Osage Slough are representative of those for Little Femme Osage and
Femme Osage Creeks.

d These totals represent risks and the hazard index for the multiple pathways exposure
scenari o, which projects a recreational visitor who is exposed to contam nants present at the
quarry area (including at the quarry proper and Femre Osage Sl ough).

e Ingestion of groundwater is unlikely because there is no access for a recreational visitor to
the quarry groundwater. However, calcul ations were perforned for potential risk to a
hypot hetical resident fromingestion of and dermal contact with groundwater (see
Section 5.2.3 of the BRA [DOE 1998a)) for informational purposes only.

f External irradiation for quarry proper soil and fractures was not summed because it is not
appropriate to do so; the higher of the two risks was used to calculate the total.

g The sum of chemi cal and radiol ogi cal carcinogenic risks rounded to one significant figure.

(=

Because screening risk estinmates for several netals indicated potential risks, as di scussed above
further ecol ogi cal evaluations or surveys of aquatic and terrestrial biota were conducted at the quarry
area to further evaluate actual inpacts. The survey results indicate that the existing aquatic and
terrestrial conmmunities consist of species that would be expected to occur in the area. No inmpacts to
abundance or species diversity of aquatic invertebrates were detected. Internal and external exam nations
of small manmmals collected fromthe site showed no abnornalities that mght indicate adverse effects from
exposure to site contam nants. Anal yses of tissue fromfish and snall mamal s indi cated urani um
concentrations within the range reported in the literature for North Anerica for which no adverse effects
have been observed. Concentrations of radionuclides in the tissues of small mammal s collected fromthe



quarry area were conparable to levels detected in specinens fromreference sites.

In sunmary, the current |evels of contam nation in surface water and sediments from
Femme OGsage Slough and Little Femmre Osage Creek do not appear to be affecting ecol ogica
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 observabl e adverse effects to aquatic or terrestrial biota, the generally
low | evel s of potential risk estinmated for aquatic biota, and the |lack of risks estimated for terrestrial
bi ota. Thus, renediation of these habitats is not indicated on the basis of potential ecol ogica
concerns.

6 DESCRI PTI ON OF REMEDI AL ALTERNATI VES

Six prelinmnary alternatives for addressing groundwater contam nation were assenbl ed from
conbi nati ons of technol ogi es and associ at ed nanagerment strategies that were retained following, a
screeni ng and eval uati on process. Potential remedial action alternatives were screened to elimnate those
alternatives determned too difficult to inplenent on the basis of unproven technol ogi es, those
deternmined not sufficient to remediate the site within a reasonable tine period, or those determned to
have limted application for specific contam nant or site conditions. Details of these evaluations are
presented in the Feasibility Study report (DOE 1998b) prepared for the QROU. The three final alternatives
retained for detailed analysis are described in Sections 6.1 to 6.3.

6.1 ALTERNATI VE 1: NO ACTI ON

Under Alternative 1, no further action would be taken at the QROU, CERCLA requires consideration
of a "No Action" alternative. No containment, renoval, treatment, or other mtigative nmeasures woul d be
inmpl enented. This alternative does not include groundwater nonitoring or any active or passive
institutional controls (e.g., physical barriers, deed restrictions). Under this alternative, it was
assuned that all existing activities, including nonitoring by DOE, would be discontinued. Existing |and
use and natural conditions and processes are expected to continue and provide continued protection to the
downgradient well field. However, this alternative does not provide for the collection of data that woul d
verify the continued protectiveness of future conditions.

No cost is associated with the perfornmance of this alternative. No net present worth, capital
costs, or annual operation and mai ntenance (O%\) costs are associ ated because no activities would be
under t aken.

6.2 ALTERNATI VE 2: MONI TORING W TH NO ACTI VE REMEDI ATI ON

Under Alternative 2, long-termnonitoring of groundwater in the quarry area woul d be perforned;
results woul d be evaluated at five-year review periods as required by CERCLA. Contam nant concentrations
in the groundwater north of Femmre Gsage Sl ough are expected to decrease with time as a result of (1)
adsorption of uraniumonto the fine-grained aquifer materials and (2) precipitation., in the area of the
sl ough where decaying organic matter maintains a reducing condition. These reducing conditions convert
uraniumto the +4 state, thus form ng urani umdi oxide UO 2), which is highly insoluble. Continued
mgration of very small concentrations of uraniumin the groundwater to the St. Charles County well field
i s probabl e; however, concentrations greater than the background range have not been detected. In
addi tion, concentrations are not expected to increase because of the renoval of the bulk waste source
materials. Monitoring data collected for the past 10 years fromwells south of the slough and at the
production wells have indicated uraniumconcentrations to be consistent with the statistically derived
background | evel of approximately 2.8 pCG /L. Contam nated groundwater migrating south of the slough would
be significantly diluted with uncontam nated water fromthe Mssouri R ver. Goundwater originating from
the quarry area contributes |ess than 1% of the groundwater available to the production wells
Infiltration fromrainwater, runoff, and sporadic |local flooding, could also dilute the groundwater at
the quarry area north of the slough (DCE 1998d).

G oundwat er nonitoring would be conducted in the existing well network, as appropriate. This
networ k woul d be expanded or reduced, depending on the results of future efforts to optim ze the network
for long-termnonitoring. Optinization efforts would eval uate contam nant distribution, groundwater flow
pat hs, and geochem cal constraints that govern contaninant fate and transport in the aquifer system The
network of wells to be nonitored as part of this alternative would be fornulated fromthe existing
network to include nmonitoring of the area west of RMM2. The exact monitoring network and details
regardi ng frequency of sanpling and paraneters anal yzed woul d be identified i n subsequent renedi al
desi gn/remedi al action (RDYRA) reports for the QROU.

Under Alternative 2, the nonitoring response would continue in perpetuity or until judged
unnecessary based on a review of the data. A judgnment to discontinue nonitoring would be devel oped in
consultation with the EPA and the M ssouri Department of Natural Resources. Because contani nation would



remain on-site above levels that allow for unlimted use and unrestricted exposure, reviews would be
conducted at |east every five years to ensure that the remedy continued to provi de adequate protection of
human health and the environnent.

Costs for this alternative woul d be associated with perform ng periodic nonitoring of an optim zed
noni toring network to provide data for verifying that conditions in the quarry area and the well field
remai n protective of human health and the environment. Routine sanpling and anal ysis of uranium and
nitroaromati ¢ conpound concentrati ons woul d be perforned, as well as data collection to verify the
continued effects of natural processes on contam nant concentrations within the area.

The annual &M cost for the nmonitoring effort is estimated to be no greater than $0.6 million
This estimate is an upper bound because the sanpling, frequency and nunber of wells assuned were based on
the current network and frequency of sanpling. The final monitoring network is expected to be smaller and
woul d be sanpled at a | ower frequency. The capital cost for this alternative is estimated to be
approxi mately $0.15 nillion for the construction of up to seven additional groundwater nonitoring wells.

6.3 ALTERNATI VE 6: GROUNDWATER REMOVAL AT SELECTED AREAS, W TH ON- SI TE TREATMENT

Under Alternative 6, an interceptor trench would be installed north of the Femme Gsage Slough in a
sel ected area bounded by and enconpassing nonitoring wells MM1014 and MM 1016 (approxi mately 340 m
[1,100 ft]). This trench would be installed in the unconsolidated materials to the top of bedrock. The
purpose of the trench would be to create a high-perneability channel through the native soil so that nore
groundwat er coul d be recovered. Extracted groundwater would be treated, as necessary, to neet discharge
limts

G oundwat er nodel i ng using, analytical nethods indicates that the effect of the extraction system
may reduce the mass of uraniumw thin the alluvial aquifer by 8 to 10% over a two-year operating period
(see Figure 5). This constitutes a relatively small reduction and does not provide a neasurabl e i ncrease
in protectiveness over the foreseeable future

The capital cost is estimated to be between $1 and $2 nmillion for construction of the interceptor
trench. The O&M costs for a two-year testing period are estimated to be between $1 and $2 million. The
&M costs are primarily for treatnment of the extracted groundwater (which ranges from$0.4 to $0.5
mllion per year), if treatnment is necessary to neet discharge limts

The costs associated with the long-termnonitoring portion of this alternative would be identica
to those discussed in Section 6.2. The nonitoring approach for this alternative would not be
significantly different fromthat designed for Alternative 2: Mnitoring Wth No Active Renediation
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7 SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

A conparison of the final renedial action alternatives for the QROU was conducted by categori zi ng
the nine evaluation criteria of the National G| and Hazardous Substances Pol |l ution Contingency Pl an
(NCP) (EPA 1990) into the following three groups: threshold criteria, prinmary balancing criteria, and
nodi fying criteria.

The threshold category contains the two criteria that each alternative nust nmeet in order to be
eligible for selection

. Overal |l protection of human health and the environnment; and
. Conpl i ance with applicable or relevant and appropriate requirenents (ARARs), unless a waiver
condi tion applies.

These threshold criteria ensure that the renedial action selected will be protective of human health and
the environnent, and that the action will either attain the ARARs identified at the time of the ROD or
provi de grounds for obtaining a waiver

The primary bal anci ng category contains the five criteria that are used to assess the relative
advant ages and di sadvant ages of each alternative to determ ne which is nost appropriate

. Long-term ef fecti veness and pernanence

. Reduction of toxicity, nmobility, or volume through treatnent;
. Short-term effectiveness;

. I npl erentabi lity; and

. Cost .



The first two criteria consider the preference for treatnent as a principal elenent and the bias agai nst
off-site land disposal of untreated waste. Cost-effectiveness is deternined by evaluating the follow ng
three of the five balancing criteria: long-termeffectiveness and pernanence; reduction of toxicity,
nmobi lity, or, volume through treatnent; and short-termeffectiveness. Overall effectiveness is then

conmpared with cost to ensure that the costs are proportional to the overall effectiveness of a renedial
action.

The nodi fying, category consists of two criteria that are considered in remedy selection and that
are addressed in the responsiveness summary (see Appendix A) of this ROD

. St ate acceptance and
. Conmuni ty accept ance.

Tabl e 3 summarizes the analysis perfornmed for the first seven criteria.



Evaluation Criteria
Overall protection of

human health and the
envi ronnent

Conpl i ance with ARARs

Long-term ef fectiveness
and pernmanence

Reduction of toxicity,
nmobility, or volune
through treatment

Short-term effectiveness

I npl ementability

Cost

Alternative 1:
No Action

Woul d be protective of human health
and the environnment in both the short

and long term

Conplies with ARARs.

Future conditions are expected to be at
least simlar to current, if not better.
Cont i nued sl ow decreases in

contam nant concentrations are

expected as a result of source renoval
and naturally occurring processes.

No i medi ate reduction of toxicity.

mobi lity, or volune because no
treatment woul d be perforned

However, slow reduction of
contam nant concentrations is expected

as a result of natural processes

No potential inpacts on workers or the
envi ronnent, because no activities
woul d be undertaken.

No i npl ementability, concerns because
no action would be taken.

No cost is expected to be associated
with this alternative.

TABLE 3 Conparative Analysis of Aternatives

Alternative 2:
Monitoring with No Active Renediation

Woul d provide protection simlar to
Alternatives 1 and 6. Monitoring data would be

collected to verify that conditions continue to be
protective of human health and the environment

Conplies with ARARs.

Simlar to Alternative 1. In addition, data would
be available to verify that conditions at the quarry
area continue to be protective of human health

and the environment.

Same as for Alternative 1.

Expected to be low, with | ess than one case of
occupational injury and no occupational fatalities
during proposed nonitoring well construction.

Any potential short-term environnental inpacts
would be limted to the i mediate vicinity of the
quarry area, and nitigative nmeasures would be
applied to mininize potential inpacts

Few i npl ementability concerns because of the
limted actions taken. Mnitoring would be

performed with the use of readily available resources.

I's cost-effective because it would provide overall
protection of human health and the environment
for a reasonable cost. Costs are associated with
continuing the existing environnental nonitoring
program potential construction and operation of
addi tional nonitoring wells, and conducting a
performance review at | east every five years.

Coul d be inplemented with existing resources

and maintained at a relatively |ow cost.

Alternative 6:
Groundwat er Renpval at Selected Areas with On-Site

Woul d provide protection simlar to Alternatives 1
al ternative would renmpve and treat a percentage of

contam nated vol une of groundwater north the sl ougl
woul d lead to a slight reduction in the anpunt of 1|
could potentially migrate south of the slough towal
St. Charles County well field. However, the additi:

reduction would not result in greater protectivene:
Alternatives 1 and 2. This alternative would also |

Conplies with ARARs.

Would be simlar if not slightly better than that
and 2 because of the reduction in the ampunt of wur:
could potentially migrate south of the Fenm e Osag:

toward the St. Charles County well field. However,
slight reduction would not result in greater protes

Alternatives 1 and 2.

Woul d satisfy the statutory preference for treatnel

el ement of renediation and woul d provide reduction
toxicity, mobility, or volunme of a small portion of

contam nated groundwater through treatment. The eft
extraction system may reduce the mass of uranium wi

al luvial aquifer by 8 to 10%relative to the baseli

Simlar to Alternative 2. Expected to be low, with
cases of occupational injury and no occupational f:
proposed construction activities.

Few i npl ementability concerns. Groundwater extracti
treatnment are wel|-devel oped technol ogi es. Further
of these technol ogi es woul d not be required

Not cost-effective conpared with Alternatives 1 an
the expenditure of funds for renoval of a mniml

contami nati on woul d not be cost effective.



8 SELECTED ACTI ON

DOE' s selected action for the QROU is Alternative 2: Long-Term Monitoring. This decision was based
on the requirenents of CERCLA, the detailed analysis of alternatives using the nine NCP criteria, and
input received during the public comment period. The selected action will ensure continued protection of
groundwat er resources within the St. Charles County well field over the long term

On the basis of the exposure assessnent discussed in Section 5, no further renediation is
necessary to protect human health and the environnment. Because source renoval was acconplished under a
previous action, no new migration of contam nants to the groundwater system should occur. However,
because of the presence of significant levels of uraniumin quarry groundwater north of the slough, which
isin close proximty to the St. Charles County well field, it was considered prudent to continue to
evaluate the need for and effectiveness of reducing or renoving the uraniumfrom quarry groundwater and
to confirmthe behavi or of natural processes occurring at the quarry area. These natural processes are
expected to mtigate any potential migration of the uraniumtoward the well field.

The FS eval uations (DCE 1998b) indicate that avail abl e engi neering technol ogi es coul d
achieve only a very snmall and sl ow reduction of the uraniumin quarry groundwater at high costs wi thout
achi eving increased protection. Accordingly, the selected action for the QROU has the foll ow ng
conmponents that the DCE will inplenent:

1. Along-termgroundwater nonitoring strategy will be inplemented to confirm expectations that
significant inpacts to the Mssouri R ver alluvial aquifer will not occur and that conditions at
the quarry area will continue to be protective of human health and the environnent.

2. Institutional controls will be necessary to prevent uses inconsistent with recreational use, or

uses that woul d adversely affect contami nant migration. DOE will continue to coordinate with the
M ssouri Department of Conservation and the M ssouri Departnent of Natural Resources-Parks to
establish a witten agreenment, such as a |icense agreenent, nenorandum of understanding, or deed
attachment, outlining and agreeing to the terns of the institutional controls. Terms may include
limting access to groundwater north of the slough for the followi ng uses: irrigation,
consunption, or as a surface water source. The terns of the agreement will be evaluated at each
five-year review, at which tine changes or deletions to the terns woul d be made, as appropriate.
The Well Field Contingency Plan (DOE 1998e) provides for ongoing availability of a safe water

suppl y.

3. The quarry will be restored through backfilling with soil to reduce fall hazards, stabilize the
hi ghwal I's, elim nate ponding of surface water, and minimze infiltration through the inner
quarry area to the groundwater.

In addition, further data collection will be performed by DOE to support ongoing eval uations regardi ng
the need for and effectiveness of groundwater renediation. This activity will include a pilot study
involving the construction of a trench. Soil sanpling at the quarry proper will also be conducted to
delineate the full extent of radiol ogical contam nation at the northeast slope and ditch area within the
quarry proper.

8.1 QUARRY CROUNDWATER MONI TCRI NG

The sel ected action addresses groundwater contam nation by nonitoring to provide data for
verifying that conditions in the quarry area and the well field remain protective of human health and
the environnent. These data will also indicate the continued effects of natural processes on contam nant
concentrations within the area. Routine sanpling and anal ysis of uraniumand nitraromati ¢ conpound
concentrations in groundwater will be perforned. It is anticipated that existing patterns of contam nant
mgration will persist over tine. However, if long-termnonitoring identifies a trend or change resulting
in increased | evels of contam nants south of the slough approaching a trigger level of 30 pG/L, the
potential for significant inmpacts to the well field and the alluvial aquifer will be reevaluated. This
reevaluation will include a risk evaluation consistent with CERCLA, identification of ARARs, and a
determination of need of any groundwater renediation. The trigger level of 30 pG/L is sufficiently
above the established natural variation (nondetect to 16 pCG/L) of uraniumin the aquifer to be a useful
indicator of currently unanticipated mgration fromthe site. In addition, this level is considered
protective under hypothetical exposure assessnents and is consistent with the standard in Title 40, Part
192. 02, of the Code of Federal Regul ations (40 CFR 192.02).

Remedi al design activities will define an optinal monitoring network, identify appropriate
frequenci es and paraneters for nonitoring, and provide for interpretations of the results that will
deternmine the criteria for continuation or ultimte conclusion of nmonitoring activities as part of the



QRQU ROD. The decision to continue or conclude nonitoring activities will be nade at the initial
five-year review period and during each subsequent five-year review, as appropriate.

To optimze logistics, nonitoring activities stipulated in this ROD may be correlated with those
for the Wll Field Contingency Plan (DCE 1998e). The option to conbine these two nonitoring requiremnents
will also be evaluated before initiation of nmonitoring activities for this ROD.

A network of wells to be nonitored as part of the action in this ROD will be designed to provide
for long-termnonitoring of groundwater, including the groundwater in the area west of RMM2. The fina
desi gn of the optimzed network will be presented in the ROJRA reports. Existing wells that are likely to
be included in the post-ROD nonitoring network are shown in Figure 6. These wells were selected on the
basis of the following prelimnary selection criteria; distribution of contam nation; the hydrol ogi cal
geocheni cal, and contam nant fate and transport nodels; and the | ocation and screening interval of each
well. This prelimnary network includes existing wells |ocated north of the slough that woul d nonitor
changes in the horizontal and vertical distribution of contam nants. On the basis of the hydrol ogical
conceptual nodel depicting groundwater flow fromthe north of the slough to the south of the slough
existing wells that nonitor groundwater along the base of the alluviumcould also be selected and
included in the nonitoring network. The existing RMVwells will also be included to nonitor the portion
of the alluvial aquifer that supplies the well field.

8.2 QUARRY PROPER RESTORATI ON

The current restorati on design plan includes backfilling the quarry with soil to reduce fal
hazards, to stabilize the north and south highwalls, and to elimnate ponding of surface water. The fl oor
and benches of the quarry woul d be covered by the backfill. The backfill would reduce the potential for
nobi i zation of any potential residual contaminants into the groundwater. Restorati on woul d be desi gned
to force groundwater flow around the inner quarry area by backfilling with a relatively |ow perneability
material. Infiltration would be reduced through the installation of a | ow perneability cover. Mre
definitive specifications for the backfill would be included in subsequent RD/ RA reports.

The design would also effectively prevent any potential residual contami nants in the cracks and
fissures (i.e., flakes of yellowake) fromnobilizing to the surface through erosion and/or freeze/thaw
action, thus reducing the already |ow potential risks associated with external gamma radi ation and
ingestion. Mbilization of contamnants into the groundwater would not be likely because the benches are
in the unsaturated portions of the bedrock, and infiltration of precipitation would be prevented by the
final grading designed to pronote sheetflow and to return the area to conditions that are as cl ose as
possible to natural contours. D snantlenent of facilities utilized during bul k waste renoval activities
woul d al so be perforned during this tine. Haul road restoration is expected to be mninal. Restoration
activities are currently planned for the fall of 1999

8.3 VELL FI ELD CONTI NGENCY PLAN

The Wl |l Field Contingency Plan (DOE 1998e) was devel oped by DOE to ensure the continued
availability of a safe and reliable public water supply for St. Charles County during bulk waste renova
activities. This plan provides for groundwater nonitoring to detect any contam nant mqgrati on beyond the
presently known boundaries, defines action levels, and identifies response actions that could be taken in
the unlikely event of elevated contaminant levels at the well field. To date, no inpacts to the well
field have been observed. and none are expected in the future. The Wl |l Field Contingency Plan (DCE
1998e) al so di scusses the preparati on of hydrogeol ogi cal characterization plans to support devel oprment of
criteria for the design and construction of a replacenent well field in the unlikely event that shoul d
prove necessary.
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I'n devel opi ng the approach contained in the Wll Field Contingency Plan (DCE 1998e), data from
south of the slough were evaluated to identify trends or changes indicative of inpacts to the M ssour
River alluviumfromthe quarry. The level adapted as a trigger for reevaluation of the conditions in the
M ssouri River alluvium has been established at 30 pG/L in a RM¥series well. Should such a | evel occur
DOCE would initiate a nmore rigorous nmonitoring effort to investigate the cause and source of this inpact.
On the basis of conservative nodeling perforned in this portion of the aquifer, inpacts to the production
well's would not occur within the 100-year nodeling period if levels of 30 pG/L were indicated in a
RMM series wel |.



8.4 ADDI TI ONAL DATA NEEDS

DOE will conduct further data collection for two purposes: (1) to gather data to continue the
evaluation to determ ne the effectiveness of groundwater renmediation and (2) to define the extent of
radi ol ogi cal soil contamination at the northeast slope and ditch area at the quarry proper.

8.4.1 Field Test

G ven the presence of significant levels of uraniumin quarry groundwater north of the slough
which is in close proximty to the St. Charles County well field, and the reliance on the natural systens
tolimt potential exposure, evaluation to determ ne the effectiveness of groundwater renediation will be
continued, and field data related to uraniumrecovery in quarry groundwater will be collected. This field
test, conducted to verify predictive nodels that were presented in the FS (DCE 1998b) relating to
groundwat er renediation, will be essentially a scal ed down version of the approach eval uated under
Alternative 6. Alternative 6 is considered to be the nost effective approach to groundwater extraction
G oundwater renoval will be facilitated with the use of a trench sufficiently large to intercept a
representative cross section of alluvial material and optinally located to extract groundwater in areas
wi th high urani umcontam nation. The systemw || be evaluated and nonitored for up to two years, and the
data collected will be conpared with a set of predeterm ned perfornmance goals. These performance goal s
will be identified on the basis of the predictive nodel shown in Figure 5. This predictive node
indicates that this trench could only reduce the uranium mass by no nore than 10% for the two-year
operational period. The evaluations in the FS also indicate that the tine frame for remedi ation of
ur ani um cont am nat ed groundwater north of the slough would be greater than 100 years. |f performance of
the trench system exceeds the performance goals, the need for and effectiveness of groundwater
renmedi ation will be reevaluated. Conversely, if the perfornmance of the renoval systemis |less effective
or within the specified performance goals, further evaluation of groundwater will not be necessary. The
determ nation of the performance goals for the renoval systemand details pertaining to structure, size
l ocation, and sanpling parameters will be presented in the R RA work plan devel oped in consultation with
the EPA and the M ssouri Departnent of Natural Resources.

The determ nation of the effectiveness of active groundwater remediation will include
consi deration of factors consistent with those presented in Ofice of Solid Waste and Emergency Response
(CSWER) Directive 9234.2-25, "Quidance for Evaluating the Technical Inpracticability of G oundwater
Restoration.”

Field tests will be conducted in the nmarginal alluviumnorth of the slough to provide
site-specific estimates for paraneters (i.e., hydraulic conductivity, distribution coefficients, and
oxi dation potential) that denmonstrate the engineering feasibility and reliability of groundwater
remediation in the area of uraniuminpact. These tests will also ascertain the variability of these
paraneters because of the heterogeneity of the aquifer materials. This information will be used to
suppl ement the present hydrol ogical, geochem cal, and contaninant fate and transport nodels for the
quarry area north of the slough for evaluating the need for and effectiveness of groundwater remnedi ation

Dat a have been previously conpiled that indicate the distribution of uraniumand fate and
transport mechani snms in the aquifer systemboth north and south of the slough (see Chapter 4). These
data indicate that the hydrogeol ogi c and geochem cal systens in the quarry area are conplex and result in
a systemwith a limted capability of effectively renediating groundwater.

8.4.2 Soil Sanpling at the Northeast Slope and Ditch Area

At the quarry proper, additional sanpling is planned at the northeast slope and the ditch area
near the transfer station (see Figure 7). Only a few sanples were collected fromthese two areas during
the R phase because access was difficult. The sanples collected indicate the presence of radiol ogica
contami nation; however, additional sanples need to be collected to sufficiently define the extent of
contam nation. Risk calculations will be performed consistent with the approach presented in the Baseline
Ri sk Assessment report (DCE 1998a), to include these additional data points. If response action is
necessary, the cleanup criteria for radionuclides presented in the chemcal plant ROD (DCE 1993) will be
applied. This response action would involve renoval of contam nated soil fromthe northeast slope and the
ditch area. Finally, DCE intends for the extent of any soil renoval at the northeast slope to be
protective of hunman health and the environment, but not to include the relocation of State Route 94.
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9 STATUTCRY DETERM NATI ONS

In accordance with the statutory requirements of Section 121 of CERCLA, as anended, renedi al
actions shall be selected that:

. Are protective of human health and the environnent.

. Conply with ARARs;

. Are cost-effective; and

. Utilize permanent solutions and alternative treatnment technol ogies to the nmaxi num extent

practi cabl e.

The sel ected action is discussed belowin relation to howit fulfills the requirenents. In
addi tion, CERCLA Section 121's preference for treatment as a principal elenment is discussed.

9.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The sel ected action will be protective of human health and the environnent. Because source renoval
has been acconplished under a previous action, no new migration of contam nants to the groundwater system
shoul d occur. Long-termnonitoring will be used to confirmexpectations that uraniuml ocated between the
quarry and the Femme Csage Slough will not significantly affect the Mssouri River alluvial aquifer or
the St. Charles County well field.

9.2 COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

A conprehensive list of potential chemnmical- and action-specific ARARs and to-be considered
requirenents (TBCs) for the selected action are presented in Appendi x A of the FS (DCE 1998b). The listed
ARARs were identified according to the NCP and procedures outlined in the nost recent EPA gui dance. The
sel ected action would conply with the follow ng ARARs, as required by Section 121(d) of CERCLA

9.2.1 Chemcal-Specific ARARs

Chem cal ARARs set concentration limts or ranges in various environmental media for specific
hazar dous substances, pollutants, or contam nants of concern. Mssouri water quality standards in
groundwat er for nitrobenzene (17 1g/L),2,4-dinitrotoluene (2,4-DNT)(0.11 I/L), and 1, 3-dinitrobenzene
(1,3-DNB) (1.0lg/L) are chem cal -specific ARARs for quarry groundwater. The limt for 1,3-DNBis a health
advisory level that is used to establish a groundwater cleanup criterion until additional data becone
avail able to support alternative criteria or until other standards are established.

Currently, only a few data points nmarginally exceed the Mssouri water quality standards for
groundwater. It is projected that these ARARs are likely to be net within a reasonabl e period of tine
(i.e., several years) after inplenentation of the selected action for this ROD (see Section 8).
Appropriate action will be taken either to meet or obtain a waiver of the ARARs in the event the sel ected
action fails to neet them However, at this time it is expected that the selected action will neet ARARs.

The FS (DCE 1998b) and the PP (DCE 1998c) consi dered whether the 40 CFR 192.02 standard for
uraniumis a potential ARAR for this action. The quarry groundwater north of the slough is inpacted;
however, it is not considered to be a usable groundwater source. Conversely, the Mssouri River alluvium
sout h of the slough, which includes the well field, is currently not inpacted and is presently being used
as a potable water source. Because quarry groundwater north of the slough is not a usable source, 40 CFR
192.02 is not considered an ARAR for that groundwater. However, 40 CFR 192.02 would likely be an ARAR
for any renedial action considered for the usable groundwater source south of the slough in the unlikely
event of contaminant migration fromnorth of the slough. Wile 40 CFR 192.02 currently appears to be the
only groundwat er standard that woul d be considered as a potential ARAR for any future renedial action to
addr ess contam nation of usable groundwater, other standards in place at the tinme of the future action
woul d al so be considered in the ARAR anal ysis.

9.2.2 Chenical -Specific TBCs

The proposed nmaxi mum cont am nant |evel (ML) of 20 Ig/L for uraniumidentified in the Proposed

Nati onal Primary Drinking Water Regul ations (Vol ume 56, page 33050, of the Federal Register [56 FR 33050]
[July 18, 1991]) is treated as a TBC because it does, not neet the requirenents to be considered an ARAR
(20 Ig/L for uraniumcorresponds to 13.6 pG /L for the distribution of uraniumisotopes present in
groundwater at the quarry area.). This standard is not an ARAR because it is a proposed regulation and is
not pronul gated. Section 121 (d) of CERCLA does not require conpliance with TBCs. Al though TBC, the
proposed MCL is not useful for evaluating groundwater inpact at this site, because it falls within the
range of natural background concentrations of uraniumin groundwater in this area. A nore appropriate



level of 30 pG /L has been selected as a trigger level for reevaluating the decisions nade regarding the
QROU. The trigger level of 30 pG/L total uraniumis considered to be sufficiently above the natural
variation of uraniumin the aquifer to be indicative of site inmpact and is a | evel considered to be
protective under hypothetical exposure assessnent.

9.2.3 Action-Specific ARARsS

Action-specific ARARs are standards that restrict or control specific renedial activities related
to the nmanagenent of hazardous substances or pollutants for a variety of media. These requirenents are
triggered by a particular activity, not by specific chemcals or the location of the activity. Several
action-specific ARARs may exist for any specific action. These action-specific ARARs do not in thensel ves
determi ne the appropriate remedial alternative, but indicate perfornmance |evels to be achieved for the
activities perfornmed under the selected action. On-site actions nust conply, with all substantive
provi sions of an ARAR, but not with related adm nistrative and procedural requirements (e.g., filing
reports or obtaining a permt). The term"on-site" includes the areal extent of contam nation and all
suitable areas in very close proximty to the contam nati on necessary to inplenent the response action.
No permit applications would be necessary for any on-site activities. The selected action would conply
with all pertinent action-specific ARARs, which are listed in Appendix A of the FS (DCE 1998b) and
sunmmari zed bel ow.

Al activities that may result in the disturbance of nmedia contam nated with radi onuclides (e.g.,
wel | construction) would conformto the operational standards for uraniumand thoriumnill tailings
promul gated by the EPA (Title 40, Part 192, Subparts D and E of the Code of Federal Regul ations [40 CFR
192, Subparts D and E]) that establish certain annual dose limtations for exposure to radiation.

Al t hough not applicable to Wldon Spring site activities, these requirements are rel evant and appropriate
to these activities because they specifically address exposures of workers to radiation associated with

t he same radionuclides during remediation activities. Simlarly, radiation exposure limts for the public
established in Mssouri Radiation Regul ations, Protection Against lonizing Radiation (Title 19, Part
20-10.040, et al., of the Code of State Regul ations [19 CSR 20-10.040, et al.]), as they apply to
nonoccupat i onal exposures, are ARARs with which the selected action will conply.

A National Pollutant Discharge Elimnation System (NPDES) permt for construction or
operation (including discharge) of a water treatnent facility is not required under Section 121 (e)(1) of
CERCLA codified at 40 CFR 300.400 (e)(1). Use of an existing NPDES permtted facility is an option for
groundwat er treatnent. Di scharge contam nant concentrations will be consistent with those of the existing
facility.

In addition, any rel ease of radionuclides to the anmbient air during soil excavation activities
will comply with the limtations set forth in the EPA's National Enission Standards for Hazardous Air
Pol lutants (40 CFR 61, Subpart H). Sinilarly, the release of particulate matter during other
earth-disturbing activities must conply with Mssouri Air Pollution Control Regulations (10 CSR 10-5. 180
and 10-6.170). Mssouri requirements for well construction would be an ARAR for any newy installed wells
or for the plugging of wells under the selected action (10 CSR 23-4.050).

Appendi x A of the FS (DCE 1998b) also lists several regulations that set occupational exposure
limts for activities involving media contam nated wi th radi onuclides, including the Mssouri Radiation
Regul ati ons, Protection Against lonizing Radiation (19 CSR 20-10.040 et al.); Cccupational Safety and
Heal th Adm nistration (CSHA) Cccupational Safety and Heal th and Environmental Controls (29 CFR 1910,
Subpart G; and DCE Cccupational Radiation Protection (10 CFR 835). These regul ati ons are not ARARs
because they are not environnmental or siting regulations; however, as enployee protection regul ations,
these requirenents nust be conplied with by enpl oyees working with contam nated nedia or in contamn nated
ar eas.

DOE Order 5400.5, "Radiation Protection of the Public and the Environnent," has been established
as a TBC. Because DOE Orders are not prorul gated regul ations, they are not ARARs but are considered as
TBCs. The selected action will conply with all DCE Oders.

9.3 COST- EFFECTI VENESS

The sel ected action would be cost-effective because it provides overall protection of human health
and the environnent at a reasonable cost. Costs are associated primarily with activities associated with
I ong-term noni toring of groundwater (see Section 6.2).

The annual O&M cost for long-termnonitoring is estimated to be no greater than $0.6 million. The
capital cost is estinated to be approximately $0.15 mllion for potential construction of up to seven
addi tional nonitoring wells. Costs associated with the field tests and additional soil sanpling would be



identified in the ROORA work plan. Prelimnary estimates indicate that the cost for the additional field
tests and additional soil sanpling at the quarry proper would be approxinately $0.4 mllion. Costs for
construction of a trench are estinmated to be between $1 and $2 mllion. The O&M costs for a two-year
testing period are estimated to be between $1 and $2 mllion. The annual O&M costs would be primarily for
treatment of extracted groundwater (which ranges from$0.4 to $0.5 mllion per year), if treatnent is
necessary to neet discharge limts.

9.4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE NMAXI MUM EXTENT
PRACTI CABLE

The sel ected action does not involve alternative treatnent technologies, but it is expected to
provi de pernanent protectiveness.

9.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

This remedy does not satisfy the statutory preference for treatnent as a principal element. The
sel ected action involves long-termmonitoring. Treatnent was not included because it was not a necessary
el ement in achieving protectiveness.

9.6 | RREVERSI BLE AND | RRETRI EVABLE COWM TMENT OF RESOURCES

The inplementation of the selected action would not result in permanent commitnent of |and at the
quarry area. Current and future land use at the quarry area would not have to change as a result of the
inmpl enentation of this action.

9.7 SI GNI FI CANT CHANGES

The selected action differs fromthat of the preferred alternative presented in the Proposed Pl an
(DCE 1998c) in that it does not include the construction of a trench. The selected action calls for
long-termnonitoring to ensure protectiveness of human health and the environnent. However, as part of
addi tional sanpling activities to be conducted by DOE, a pilot-scale study woul d be conducted invol ving
construction of a trench to collect data that woul d support ongoing eval uations regardi ng the need for
and effectiveness of groundwater renediation (see Section 8). This decision was reached after further
di scussions with the EPA and the M ssouri Department of Natural Resources and in consideration of the
overal |l concern for the effectiveness of the renmoval system This concern was al so expressed by the
Wl don Spring G tizens Conm ssion (WSCC) .
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APPENDI X A:
RESPONSI VENESS SUMVARY

The Proposed Plan (DCE 1998b) for the Quarry Residuals Qperable Unit (QROU) was issued to the
public for review and conmment on March 18, 1998. The U S. Departnent of Energy (DCE) and the U. S
Envi ronmental Protection Agency (EPA) held a public nmeeting to discuss the proposed action on April 16,
1998, at the Administration Building of the Wldon Spring Site Renedial Action Project (WSSRAP) | ocated
at 7295 H ghway 94 South, St. Charles, Mssouri. Representatives of the State of Mssouri were also in
attendance. The DCE and the EPA responded to oral comments nmade on the Proposed Plan (DOE 1998b) at this
neeting; those responses are included in the neeting transcript. The neeting transcript is part of the
Adm ni strative Record for the QROU and is on file at the information repositories for the WSSRAP. The
repositories are located in the project office reading roomat Francis Howel |l H gh School and at four
branches of the St. Charles City/County Library as listed in Section 3 of this Record of Decision (ROD).

The public comment period for the Proposed Plan (DCE 1998b) was initially schedul ed
to end on April 18, 1998. However, the period was extended by 30 days to acconmmodate requests
fromthe Wl don Spring CGtizens Conm ssion (WSCC) and the State of Mssouri. The comment period formally
ended on May 21, 1998. In addition to oral comments received and responded to at the public neeting,
comrent letters were received fromthe Mssouri Departnent of Health (MDOH), the M ssouri Departnent of
Nat ural Resources (MONR), and the WBCC. These letters are also part of the Admnistrative Record for the
QRQU. In this responsiveness summary, the comment letters are referred to by an al phabetical identifier
deternmined by the order in which they were received by the project office. Each comment |etter has been
reproduced to provide detail ed responses to comments or issues raised in the individual letters.
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March 23, 1998

St ephen McCracken
Proj ect Manager
Depart nent of Energy
7295 Hi ghway 94 South
St. Charles, MO 63304

RE: Wl don Spring Quarry Proposed Pl an
Dear M. MCracken:

The Departnment of Health (MDOH) has reviewed the Proposed Pl an and associ ated docunents for the Wl don
Springs Quarry Site in Wldon Spring, Mo. MDOH i s encouraged by the decision of the US Departnent of
Energy to take a proactive approach to reduce contam nation north of the slough. Aternative 3,

G oundwat er Renoval at Selected Areas, with On-Site Treatnment, is acceptable to our office if the well
contingency plan is determined to be protective of the St. Charles County water supply. A-1 MDCH requests
the opportunity to reviewthis plan before it's approval. As MDOH has stated in the past, our concern is
for the continued protection of the St. Charles County well field, therefore, our office would |like to be
assured that there will be appropriate nonitoring, action levels set, and a response plan in place to
address any threat to the public water supply in the event of contam nation progressing south of the

sl ough.

We appreciate the opportunity to participate in this matter. If you have any questions, please contact
Pam Hol | ey at (573) 751-6111.
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dr/sc/ ph

cc: Larry Erickson, MONR

Response A-1

The DCE recogni zes the inportance of the nonitoring effort described in the Wll Field Contingency Plan
(DCE 1998d) for protecting the well field. This plan has been nade avail able for review and coment. All
input or comrents will be considered to make this plan protective of the St. Charles County well field.
It is our intent that the contingency plan provides for adequate nonitoring, action |levels, and
appropriate actions ranging fromincreased nonitoring to the relocation of the well field if indicated by

t he dat a.
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Steve McOracken

Proj ect Manager

U. S. Departnent of Energy

Wel don Spring Site Renedial Action Project
7295 Hi ghway 94 South

St. Charles, MO 63303

Re:

B-1

B-2

B-3

B-4

B-5

B-6

Feasibility Study for Renedial Action for the Quarry Residuals Qperable Unit at
the Weldon Spring Site, Wl don Spring, Mssouri, March 1998; and Proposed

Plan for Remedial Action for the Quarry Residuals Qperable Unit at the Wl don
Spring Site, Wldon Spring, Mssouri, March 1998

Dear M. MO acken:

W have reviewed the above referenced reports and cannot yet concur with the
proposed renedi al alternative as described therein.

The Departrment of Energy (DOE) has stated that conplete cleanup of groundwater at

the Weldon Spring quarry is not warranted by the likelihood of radioactive and cheni cal
contam nation reaching the St. Charles County wellfield, and that subsurface

hydr ogeol ogi cal conditions nmake such cleanup technically practicable. The M ssouri
Department of Natural Resources (MDNR) believes that the data and their uncertainties
warrant active remediation of contam nated groundwater to achi eve groundwat er

cl eanup standards and di sagrees with an approach that calls for nonitoring only.

MDNR does agree that a denonstration to determine practicality of a groundwater
cleanup is necessary; however, we disagree that the existing data shows this to be
inpractical.

Conpl yi ng wi th groundwat er cleanup standards (i.e., the Applicable or Rel evant and
Appropriate Requirenents (ARARs)) is not contingent on denonstrating the cleanup is
practicable. The denonstration of technical inpracticability should not be the only
or even primary goal of the proposed renmedy. Rather, the first goal of the proposed
remedi al alternative nmust be achieving the groundwater cleanup standards. If after a
good faith attenpt to inplenment the remedy, achieving the cleanup standards is not
practicabl e, then those standards nmay be wai ved.

The proposed renedy does not appear to have as its goal achieving the groundwater

cl eanup standards. The proposed renedial alternative clearly is intended to provide the
necessary data to denonstrate technical inpracticability and waive the groundwater

cl eanup standards. MDNR does not object to further investigations in this area, and we
reiterate our offer to work with DOE to define a set of perfornance-based criteria
necessary and sufficient to justify the granting of such a waiver if supported by data
fromthe field.

To the extent the Proposed Plan is not explicit on the goal of achieving groundwater
cl eanup standards, the Proposed Plan should be revised to state:

1) The goal of the proposed renedial alternative is achieving groundwater cleanup
st andar ds,

2) How the proposed renedial alternative will achieve that goal, and

3) The inplenentation of the renedial alternative will continue until ARARs are
attained or until waived.

W do not object to the Proposed Plan including as an additional goal the collection
of data intended to denonstrate technical inpracticability.



M. MO acken
Page two

Specifically, several significant issues renain unresolved

. The Proposed renmedy will not attain ARARs. The National Contingency Plan at 40 CFR
430(f)(1)(ii)(B) requires that "On-site renedial actions selected in a ROD nust attain those
ARARs that are identified at the time of [Record of Decision (ROD)] signature or provide
grounds for invoking a waiver. The proposed renedy will not attain ARARs for urani um
B-7 or for sone nitroaromatics. |If DCE does not plan to attain ARARs, a wai ver of the ARAR

shoul d be obtained before the ROD is signed. MONR reiterates its offer to work with DOE to

define a set of criteria necessary and sufficient to justify granting a Technica

I npracticability waiver of ARARs.

. The Proposed remedy | eaves the cleanup of the quarry inconplete. Currently, there
are no cleanup levels provided for the remaining contamnated material in the
quarry proper. Contam nation, including flakes of yellowake, remains in cracks and

B- 8 crevices of the quarry floor and walls. This residual material is a concern because
it is a source of contam nation to groundwater and because it involves a risk from
direct exposure. DCE continues to postpone a final renedial action for
contamination in the quarry proper to final restoration of the quarry.

. The Proposed renmedy onits appropriate renediation goals. DCE rejects
contai nnent as a renedi ation goal. DCE responds, "[T]he current goal of achieving
B-9 as much reduction as possible of the uraniumpresent north of the slough is

appropriate and adequate." *[A]chieving as nuch reduction as possible is not an
appropriate renedi ation goal. The NCP at 40 CFR 430(f)(1)(ii)(B) requires that

B- 10 "On-site renedial actions selected in a ROD nust attain those ARARs that are
identified at the time of ROD signature or provide grounds for invoking a waiver."

Pl ume contai nment shoul d be included as a renediation goal. DCE states, "The
primary renedi ation goal for the QROU is to reduce the amount of uraniumin quarry
groundwat er north of the slough, thereby reduci ng the anmount of uraniumthat could
mgrate to the St. Charles County well field." Plume contai nment coul d be effected
under the proposed alternative by either active nmeans (e.g., continued water
extraction fromthe trench after groundwater cleanup standards are achi eved) or
passive nmeans (e.g., grouting the trench after active neasures are conpl eted).

B-11 I ncl udi ng plunme contai nment as a remediation goal is appropriate since 1) as stated
in the Proposed Plan, "migration of uraniumto the county well field is possible and
could be occurring (probably at very lowrates)" (MDNR believes the Draft Fina
Proposed Pl an describes the situation nore accurately, i.e., mgration of uranium"is
nmost likely occurring (albeit at very lowrates)."); 2) any contanination which
mgrates into the alluviumsouth of the Ferme Gsage Sl ough cannot |eave the
al l uvium ot her than through the public wells (QROU Renedi al Investigation, Figure
8-19 at p. 8-33); 3) current DCE plans | eave residual contamination in the quarry
proper which is a source of further groundwater contanination; and 4) mgration of
any contam nation into the public water supply should be avoided

* @ oundwat er cleanup | evels are not achi eved throughout the area outside the quarry

proper. G oundwater contam nation outside the quarry proper and north of the

Femme Osage Sl ough exceeds groundwater cleanup standards. DOE proposes

that the area south of the Fenrme Osage Slough (i.e., the "RMN nonitoring wells)
B- 12 as the point of conpliance, for denonstrating conpliance wi th groundwater cleanup

standards. This conflicts with EPA guidance that "groundwater cleanup standards

shoul d generally be attained throughout the contamni nated plune, or at and beyond

the edge of the waste nmanagenent area, when the waste is left in place."” Since the

proposed renedy | eaves waste within the quarry proper that nust be managed, the

quarry proper constitutes a waste nanagenent area outside of which cleanup |evels

must be achi eved.

* A two-year inplenmentation period is inappropriate. DOE specifies only a two-year
"inplementation period" for the renedial action "to gauge the performance of this
proposed action" and to reevaluate the need for waivers of the nitroaromatic ARARs.
MDNR does not object to periodic reviews of the remedy's performance. However
in response to our comrent that no fixed tine period would be appropriate, DCE
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B- 13 stated, "if the reduction achieved [in two years] is as estinated or greater, the goal
of providing as much reduction as possible woul d have al ready been achi eved. The
i mpl enentati on of the action beyond the two-year period proposed woul d not be
cost-effective in light of the acceptable and protective conditions that exist in the
well field and the contingencies already planned for the wellfield via the Wllfield
Conti ngency Pl an."

An understanding or clarification needs to be given that explains how the renedial
action can go forward, beyond the two-year period, if the effectiveness exceeds
estimates. It is unclear how the Department of Energy can deem an action as "not

B- 14 cost-effective" at the time, even though future actual perfornance data nay exceed
nmodel ing estimates. It would appear that if actual contam nation reductions are
greater than nodel estinmates, this woul d support the decision to continue active
remedi ation until ARARs are achieved.

Revi ew of the Wellfield Contingency Plan is not conplete. The 1988 draft version of
the Wllfield Contingency Plan referenced in the Proposed Pl an was received after
the Feasibility Study and Proposed Plan were subnitted for public comment. The
Proposed Plan takes credit for the Wllfield Contingency Plan, which describes

B- 15 groundwat er nonitoring, action |evels, and pl anned responses to ensure the safety
of drinking water supplied to residents of St. Charles County fromthis wellfield.
Concurrence with the Proposed Plan is not possible until a review of the Wllfield
Contingency Plan is conplete.

Natural resources damages are not assessed. The Director, Mssouri Departnent of

Nat ural Resources, is the State of Mssouri's trustee for natural resources. Pursuant

to Section 107(f) of CERCLA or Section 311(f)(5) of the dean Water Act, the state

trustee for natural resources may act on behalf of the public to assess and recover
B- 16 danmages to natural resources. The proposed remedial alternative will |eave

contam nated groundwater to continue to threaten the St. Charles County wellfield

and nmay limt the ability to expand production of the wellfield to provide drinking

water to residents in this rapidly growing area. Natural resources danages have not

yet been assessed. This may need to be in the Record of Decision.

Response B-1

Eval uati ons based on over 10 years of nonitoring data and various field studies supporting the
remedi al investigation (R)(DCE 1998c) indicate that inpact fromquarry contamnation is limted to north
of the Femme Osage Sl ough. Data collected fromthe well field indicate conditions consistent with the
natural ly occurring conditions in the upgradi ent Darst Bottons. Further, the tightness of the aquifer,
affinity of the soil for uranium and redox conditions present in the quarry area north of the slough
contribute to the relatively snmall and slow migration of uraniumto the well field; these very sane
features, in turn, do not allow for effective renoval of the uraniumfromthe system

Response B-2

Anpl e data are available to indicate that current conditions at the well field are protective of
human health and the environnent. The selected action calls for |ong-termnonitoring. However, additional
data will be collected via a pilot-scale trench to evaluate the need for and effectiveness of groundwater
remedi ation. The data collected will be used to verify predictive nodels relating to groundwater
remedi ati on and support the hydrol ogi cal, geochem cal, and contam nant fate and transport nodels for the
quarry area.

Response B-3

The goal of the selected action is to ensure protection of human health and the environnent. The
sel ected action conplies w th Conprehensive Environnental Response, Conpensation, and Liability Act
(CERCLA), as anended, requirenments. It is expected that the selected action will neet all ARARs
identified in the ROD. Establishing technical inpracticability would only be necessary in the event the
sel ected action was not able to nmeet a particular applicable or relevant and appropriate requirenent
(ARAR) .
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Response B-4

See responses B-2 and B-3. The MDNR wi || have the opportunity to provide input to define
addi tional field nmeasurenents that woul d suppl ement the current database and increase confidence in the
eval uations that support the decisions for the QROU.

Response B-5

The Proposed Plan (DCE 1998b) that was rel eased for public comment was a final docunment and will
not be revised per CERCLA protocols. Wth respect to groundwater standards, see responses B-3 and B-7.

Response B-6
See response B-2.
Response B-7

The sel ected action will meet ARARs; no ARARs have been identified for uraniumin groundwater. For
a detail ed discussion of ARARs, see Section 9.2. of this ROD.

Response B-8

As part of the selected action described in Section 8 of this ROD, the DOE has proposed additi onal
characterization at the northeast slope and drainage ditch area within the quarry proper. These data
woul d then be used to performrisk cal cul ati ons consistent with the approach presented in the BRA (DOE
1998a) for the QROU. If calculations indicate risks to be greater than the EPA's acceptable risk range of

10 -6 to 10 -4 for a recreational scenario, soil renoval would be undertaken to neet cleanup criteria
presented in the chem cal plant ROD (DCE 1993) for radionuclides.

In addition, quarry restoration by backfilling with soil is planned; this will prevent further
infiltration to groundwater of any residual yellowake or flakes in cracks and crevices that may be
present.

Response B-9

Eval uations indicate already protective conditions at the quarry area and the well field. The
i npl enentati on of engi neering nethods to provide containment of the plune of contamination is not
warranted. In fact, current hydrol ogi cal and geochemi cal nodels indicate contamnation to be confined to
the quarry area north of the slough. In addition, no ARARs have been identified that require contai nnent.
Response B-10

See response B-3.

Response B-11
See response B-9.
Response B-12

See Response B-7 and Section 8 of this ROD.
Response B-13

Data col l ection involving a trench will be conducted for up to two years: at which tine, data
collected will be conpared with a predeterm ned set of performance goals. |If performance of the renoval
syst em exceeds the performance goals, the need for and effectiveness of groundwater renediation will be
reeval uated. However, if the perfornmance is less effective or within the specified performance goal s,
then further evaluation of groundwater renediation will not be necessary (see Section 8 of this ROD).

Response B-14

See Response B-13.



Response B-15

The nost recent draft of the Well Field Contingency Plan was distributed for agency review on
March 17, 1998. As stated in response A-1, input and comments provided on this plan will continue to be
consi dered and incorporated, as appropriate, to ensure that protection of the well field is as
conpr ehensi ve as possi bl e.
Response B-16

The assessment to address natural resource danages does not occur as part of the remedy sel ection
process. These issues are addressed followi ng perfornmance of renedial activities.

We | ook forward to working with you to resolve these issues and executing a Record of Decision whichis
protective of human health and the environnent and attains all applicable or relevant and appropriate
laws and regul ations. If you have any questions, please contact Larry Erickson at (573) 751-6838

Si ncerely,

DI VI SION OF ENVI RONMENTAL QUALI TY

<I M5 SRC 98166M>



Wl don Spring Citizens Conm ssion
100 N. Third Street
St. Charles, MO 63301

May 21, 1998

M. Stephen H MG acken, Project Manager

U S. Departnent of Energy

Wl don Spring Site Renedial Action Project Ofice
7295 H ghway 94 South

St. Charles, Mssouri 63304

Dear M. MO acken:

This letter is to serve as public comment fromthe Wl don Spring Gtizens
Commi ssion on the Proposed Plan for Renedial Action at the Quarry Residuals Operable
Unit of the Weldon Spring Site, March 1998, DOE/ OR/ 21548-724. This response is in
fulfillment of the Commission's primary goal which is "To ensure that the public has a
voice in the safe and tinmely conpletion of the Wl don Spring project.” One of the primary
stated objectives that guided the Commission in formulating their response was "to
maxi mze the quality of the cleanup while mnimzing the inmpact to the surrounding
environment and the public.” Qur witten responses to the proposal described above are
intended to reflect the collective perceptions, considered opinions, and concerns of
informed local Gtizens who have a denonstrated interest in both short termand | ong
term consequences of the renediation efforts of the WSSRAP

The Conmi ssion unani nously supports the Departrment of Energy's "alternative #
2" (nonitoring with no active renediation) as described in the Proposed Plan for Renedi al
Action at the Quarry Residuals Operable Unit of the Weldon Spring Site, March 1998.
C-1 The decision was reached after an exhaustive review of information eval uated over the
I ast five nonths including i ndependent technical review provided to the Conm ssion. Qur
coments first address the quarry proper followed by comments regardi ng the
groundwat er renedi ati on.

W believe that restoration of the quarry is essential and should be restored to
el imnate physical and radiol ogi cal exposure. This should be done by filling and capping
C-2 the quarry with suitable material and taking whatever nmeasures necessary to ensure that
any residual contamnants do not nigrate fromthe site. The Conmi ssion expects to be
involved in the Renedi al Design and Renedial Action Wrk Plan.

Response C 1

The DOE acknowl edges the preference of the WSCC for Alternative 2 (nmonitoring with no active
remedi ation) described in the Proposed Plan (DCE 1998b).

Response G2

The DCE is planning to performquarry restoration by backfilling with soil as discussed in
previ ous sections of this ROD. The WSCC will continue to be given the opportunity to review and provide
i nput on subsequent reports or docunents prepared in support of the QRQU, as well as other Wl don Spring
site activities.
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Wth respect to the groundwater, the Conmi ssion believes that the first |ine of
def ense to an unforeseen event which woul d contaminate the drinking water is continued
nmoni tori ng backed up by an updated Wll Field Contingency Plan. W believe that data
from conti nuous review of alternative #2 can acconplish our goals. This would include
data fromexisting nmonitoring wells as well as new strategic nonitoring wells. This will

C3 insure that the integrity of the well field is not conpronised by a change in the existing plune
and will allow us to make appropriate responses if the integrity is conprom sed. The
Commi ssion will reviewthe data for the existing and proposed nonitoring wells within a
year of the conpletion of the Quarry Restoration. This will allow the Conmm ssion to
deci de whet her there should be a change in the scope and/or frequency of future
nmoni t ori ng.

Wth respect to the Wll Field Contingency Plan, the Conmi ssion believes that the
plan is the only action to safeguard the drinking water if the nonitoring proposed in
alternative #2 shows mgration of the plune toward the St. Charles County well field.
This plan needs to be strengthened. The plan nust state:

C4 1. who will be responsible and update the inplenentation of the plan;
2. who will be involved in comrunicating the nonitoring results if there is an
i ncreased presence of uraniumin the water supply wells;
3. what will be the public involvenent in the review and the eval uati on of the
pl an.

The essential difference between alternative #2 and alternative #6 in the Proposed
Plan for Renedial Action at the Quarry Residuals Operable Unit of the Wl don Spring
Site, March 1998, was the construction of a trench to capture and renove resi dual
groundwat er contami nants. However, fromthe information provided to the Comm ssion,
there were serious doubts that the trench woul d be successful in reducing nmeasurabl e
amount s of contam nants. As stated, the best prediction called for only an 8-10%  reducti on
in the mass of uraniumover a two year period. Wth the stated | ength of operation of two
years, this predicted amount of reduction does not, in our opinion, support the possible
unforeseen risks of the disturbance of the natural barrier. In addition, possible other
negati ve effects are: the chaining of the slough with increased contam nant concentrations,
creating unknown pathways for the contam nants, breaking the natural barrier, and other
techni cal reason as stated in the Feasibility Study for Renedial Action for the Quarry
Residual s Operable Unit at the Weldon Spring Site, Wl don Spring Mssouri, Mrch 1998,
DOE/ OR/ 121548- 595, page 4-17.

Response C 3

Under the selected action described in this ROD, nonitoring would be perforned to ensure that
conditions continue to be protective of hunman health and the environnent at the well field. The specific
process to be undertaken regarding review of data will be defined in post-ROD renedi al design/remnedi al
action reports. The WSCC wi || have the opportunity to provide input into this process and associ at ed
reports.

Response C 4

The March 1998 version of the Wll Field Contingency Plan (DOE 1998d) will be revised to
incorporate coments received fromvarious stakehol ders. The DCE is responsible for updating and
inplenenting this plan. Specific information requested in this comment will be provided in the revised
version of the report, as appropriate.
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W cite the August 21, 1997 Departnent of Energy's response to the Wl don
Spring Gtizens Comm ssion's Comrent #6 on the Remedial Investigation for the Quarry
Resi dual s Operable Unit of the Weldon Spring Site, Weldon Spring, Mssouri: "Arisk to
G5 downgr adi ent groundwat er from concentrating uraniumin soils in this area [north of the

sl ough] could be the introduction of materials or a significant change in the natural system
which mght significantly alter the reducing nature of this area. Any change to a nore oxidi zing
systemwoul d all ow the precipitated uraniumin the soil to becone nobilized

in the dissolved phase and m grate south of the slough."

In summary, the Conmmi ssion unani mously supports alternative #2 and strongly

urges the DCE to incorporate the reconmendations subnmitted in this document in the final record
of decision. The Commission would like to extend their gratitude to the Departnent
of Energy for their candor and openness in providing the Comm ssion with information as

C6 wel | as responding to our nunerous requests for clarification and expl anati ons associated with
this proposal. This type of cooperation has allowed the Commission to naintain its objectivity
and inpartiality. W hope this |evel of honest and open dialog will continue in the future and we
appreciate the opportunity to offer a community perspective on this ongoing renediation effort.

<| M5 SRC 98166N>

cc: Karen Reed, DCE
Dan Wall, EPA
JimGrr, MXC
John Young, MR
Robert Celler, MONR
Larry Erickson, MNR
d enn Carl son, MDNR

Response G5

Construction of the trench should have little to no inpact on the natural processes (adsorption
and precipitation) presently mtigating the rudgrati on of uraniumsouth of the slough. The high | evels of
uraniumare present in an oxidizing portion of the aquifer; therefore, the trench would al so be | ocated
in this portion of the aquifer. Because the trench will behave as a collection system the groundwater
will be pulled to this location. It is expected that the groundwater capture zone for this trench wll
not be | arge because of the fine-grained nature of the Soils. South of the trench, a reducing zone is
present that allows for the precipitation of uraniumfromthe groundwater. The operation of the trench
will not result in oxidizing groundwater invading the reducing zone and resulting in its degradation or
renobi l i zati on of urani um because of the small area of influence the trench will have in conparison to
the size of the reducing area. Also, the installation of the trench will not inpact the capacity of the
exi sting soils to adsorb urani um

Response C- 6
The sel ected action described in this ROD was reached after consideration of all comments

recei ved, including those fromthe WSCC. The process for exchange of information and communi cation
between the DCE and the WSCC i s expected to continue as it has.
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