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DECLARATION
SITE NAME AND LOCATION '

‘Weldon Spring Site A
St. Charles County, Missouri 63304

STATEMENT OF BASIS AND. PURPOSE
This decision document presents the selected remedial action for the chemical plant area

of the Weldon Spring site in St. Charles County, Missouri. This remedial action was selected
in accordance with the Comprehen‘sive Environmental Response, Compensation, and Liability Act

"(CERCLA), as amended, and to the extent. practicable, the National Oil and Hazardous

Substances Pollution Connngency Plan (NCP), 40 CFR Part 300.

In making this decision, it is the U.S. Department of Energy’s (DOE’s) policy to
integrate National Environmental Policy Act (NEPA) values into the CERCLA remedial action
process; however, it is not the intent of the DOE to make a statement on the legal applicability
of the NEPA to CERCLA actions. This single document is intended to serve as the DOE's

~ Record of Decision (ROD) under both the CERCLA and the NEPA.

The decision presented herein is based on the information available in the Administrative
Record maintained in accordance with the CERCLA. The decision is also based on the iss_uancé '
of the Pfoposed Plan for Remedial Action at the Chemical Plant Area of the Weldon Spring Site ' ‘
(DOE 1992a), holding a public meeting to receive comments on the Proposed Plan, and
completion of the Remedial Investigation/Feasiblity Study-Final Environmental Impact Statement
(RI/FS-Final EIS). In addition, the DOE has considered all comments received on the Proposed
Plan and the RI/FS-Final EIS documents in the preparation of the ROD.

As the lead agency for the State of Missouri regarding the Weldon Spring Site Remedial
Action Project, the Missouri Department of Natural Resources concurs that Alrernartive 6Ga:
Removal, Chemical Stabilization/Solidification and Disposal On Site is the preferred remedy for
the chemical plant area of the Weldon Spring site, and also concurs with apphcable and/or
relevant and appropriate requirements (ARARs) and waivers.
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ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this site, if not«addressed' by
1mplementmg the response action selected in the ROD, ‘may present a threat to human health and
the environment.

DESCRH’T[ON OF THE REMEDY

The chemical plant operable unit remedial action is the third of five mdjor response

actions planned for the chemical plant area. Previous response actions included a removal action
involving the decontamination and dismantlement of site structures with short-term storage of
the material on site until selection of a disposal option in this ROD and a removal action to treat
impounded surface water. In addition, bulk waste material from the Weldon Spring Quarry is
being placed in temporary storage on site until the selection. of a disposal' optmn '

This operable umt addresses the various sources of contammatwn at the chemical plant

area including soils, sludge, sedrment and matenals placed in short- term storage as a result of

])ICVIOUS response actions.

This remedial action uses treatment to. address the prineipal threat remaining at the site;
(e.g., raffinate plt sludges and certain soﬂ from the quarry) The major components of this.

remedy are: . : g

e Dredge sludge from the raffinate pits, excavate sediment from Frog Pond and
Ash Pond and three off-site lakes, and excavate soil from specific locations
(including two former dump areas, locations adjacent to the chemical plant
buildings on site, and 10 vicinity properties off site) using standard
constructwn equrpment and procedures.

e Remove material stored at the temporary facilities on site ‘(including bulk waste
excavated from the quarry, treatment residuals from the water treatment plants at the-
quarry and the chemical plant area, and building material from the chemical plant
area) using standard construction equipment and procedures.

e Certain contaminated materials such as the raffinate pit sludges and portions
of quarry soil will be treated on site by chemical stabilization/solidification.
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Treated and untreated materials will be disposed of on site in a facility
designed and constructed specifically for the Weldon Spring site wastes. -

¢ Continued evaluation of vitrification as a contingency treatment option.

In reaching the decision to implement this remedial alternative, DOE evaluated three
other -alternatives in addition to no action. The other alternatives are: (1) Removal,
Vitrification, and Disposal On-site; (2) Removal, Vitrification, and Disposal at the Envirocare
Facility; and (3) Removal Vitrification, and Disposal at the Hanford Reservation Facility. A
description of the alternatives is provided in the Decision Summary of the ROD (attached), and
is available in the Administrative Record. CERCLA's nine criteria (two threshold, five primary
balancmg, and two modxfymg cntena) set out in the NCP were used to evaluate the alternatives.
The selected remedy and the contingency treatment option represent- the:best: balance of. key--

factors with respect to these‘ criteria and are the environmentally preferable alternatives.

Short-term effectiveness, xmplementabxhty, and cost are the key factors for selectmn of
the preferred alternative. The short-term effectiveness of the selected remedy is greater than for -
the two alternatives that involve transportation of the waste to off-site locations. The selected
remedial action is the most implementable of all the altematxves evaluated in detail because the
chemical stabilization/solidification technology has been utilized at other sites and would use
readily available resources. Finally, the selected remedy is the most cost effective of those
alternatives evaluated. : -

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment; it complies with
Federal and State of Missouri requirements that are legally applicable or relevant and appropriate
to the remedial action, except as 'speciﬁca]ly waived pursuant to CERCLA, as set forth below,
and is cost effective. This remedy utilizes permanent solutions and alternative treatment (or
resource recovery) technologies to the maximum extent practicable, and satisfies the CERCLA
statutory preference for remedies that employ treatment that reduces toxicity, mobility, or
volume as a principal element.

The following Federal and State of Missouri requirements are waived under this Record
of Decision:

m:\users\jofiblgirod_txt.dcl.h10 , 3



19 CSR 20-10.040 - State Rn-222 limit of 1 pCi/l above background in uncontrolled
areas. .CERCLA. provisién for waiver: Section l21(d)(4)(C).

P

B )’s-

* 40 CFR Part 268, Subpart E - Land stposal Resmcnons (LDR) stoxage limitations.
. CERCLA provision for waiver: -Section 121(d)(4)(C).

° MFMMQQ&M LDR placement restrictions. CERCLA provision for
waiver: Section 121()(@)(A). .

e 10 CSR 25,5-262(2)(' C)1 - packaging, marking, and labeling requirements. CERCLA
provision for waiver: Section 121(d)(4)(A) and Section 121(d)(4)(B).

. 40 CFR 761.75(b)(3) - Toxic Substance Cbntfol Act.(TSCA) requirements for bottom
landfill liner. CERCLA provision for waiver: Section 121(d)(4)(D).

e 40 CFR 264.314(f) - restrictions regarding free liquids in CSS grout pléced in the
disposal facility for purposes of disposing of CSS treated wastes and to fill voids of
dismantlement debris. CERCLA provisions for waiver: - Section 121(d)(4)(B) and
Section 121(d)(4)(D). ' S

e 40C FR Part 268.42, Subpart D - LDR treatment standards based upon use of a
‘ specified technology. CERCLA provision for waiver: Section 121(d)(4)(D_)'. .

e 40 CFR 61, Subpart M - National Emission Standards for Hazardous Air Pollutants
(NESHAPs) requirements for asbestos storage. CERCLA provision for waiver:
" Section 121(d)(4)(B). : ' '

* 40 CFR 761.65(a) - TSCA requiremént for PCB storage and disposal. CERCLA
_provision for waiver: Section 121(d)(4)(A).

Because both the selected and contingency remedies would result in hazardous substances
remaining on site above health-based levels (within the engineered disposal facility), a review
will be conducted within five years after this remedial action is complete in accordance with
CERCLA to ensure that the remedy continues to provxde adequate protecuon of human health
and the environment: '
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All practicable means to avoid or minimize environmental harm from implementation of -
the selected remedy have been adopted. Excavation of contaminated soil in an area extending
into the Schote Creek 100-year floodplain will be conducted using sediment controls to minimize
off-site transport of contaminated materials and no net change.in flood potential is expected due

" to these actions. A mitigation action plan will be prepared for dredging and excavation activities -

in areas considered to be wetlands to minimize adverse impacts Final site layout and design
will include all practicable means (e.g., sound engmeenng practices and proper construction
practices) to minimize environmental impacts.
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DECISION SUMMARY
1 SITE NAME, LOCATION, AND DESCRIPTION

The Weldon Spring site is located in St. Charles County, Missouri, about 48 km (30 mi)
west of St. Louis (Figure 1-1). The site consists of two geographically distinct areas: the 88-ha
(217-acre) chemical plant area,, which is about 3.2 km (2 mi) southwest of the junction of
Missouri (State) Route 94 and U.S. Route 40/61, and a 3.6-ha (9-acre) limestone quarry, which
is about 6.4 km (4 mi) south-southwest of the chemical plant area. The chemical plant area and
the quarry are accessible from Staté Route 94, and both are fenced and closed to the public.

This remedial action addresses sources of contamination at the chemical plant area, hereafter .

referred to as "the site,” and its vicinity. This action also represents the selected dxsposal option
for contaminated bulk waste matenal from the quarry and vicinity areas.

The site was 1nmally used by the Army during the 1940s to produce the explosives
trinitrotoluene (TNT) and dinitrotoluene (DNT) After extensive demolition, decontammatlon,

and regrading, the chemical plant was built by the U.S. Atomic Energy Commission (AEC, a

predecessor of the U.S. Department of Energy [DOE])) to process uranium and thorium ore
concentrates during the 1950s and 1960s. RadioactiVely and chemically contaminated waste was
disposed of at the site during this period, and waste was disposed of in the quarry by both the -
Army and the AEC from the 1940s through the 1960s. Radioactive contaminants are primarily -
radionuclides of the natural uranium and Th-232 decay series; chemical contaminants include
naturally occuiring metals and inorganic anions, as well as organic compounds such as ‘
polychlorinated biphenyls (PCBs) and nitroaromatic compounds. i

Site features include about 40 buildings (currently being dismantled), four raffinate pits,
‘two ponds (Ash Pond -and Frog Pond), and two former dump areas (north dump and south
dump) (Figure 1-2). Most of the land surface around the buildings is paved or covered with
gravel; the remainder of the site contains a variety of grasses and scattered small shrubs and
trees. Much of the site is routinely mowed, and little undisturbed and/or natural habitat exists
except in the northern quadrant. Soil in the two dump areas and at scattered locations -
throughout the chemical plant is radioactively contaminated; discrete locations also contain
elevated concentrations of certain metals and a few organic compounds. Portions of the site are
classified as prime farmland soil by the U.S. Soil Conservation Service on the basis of soxl type,
slope, and drainage.
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The raffinate pits cover about 10 ha (26 acres) in the southwestern portion of the site.
They were excavated from existing soil during the operatxonal period of the chemical plant to
receive waste slurry from the processing operatxons These pits constitute the most heavily

contaminated area and contain about 150,000-m* (200,000 yd3) ‘of sludge and a combined -
average 216,000 m? (57,000,000 gal) of water. In addition, some drums and rubble from the

Army’s earlier decontamination activities at the chemical plant were disposed of primarily in the
fourth pit. : '

Ash Pond covers about 4.5 ha (11 acres) in the northwestern portion of the site. Thls
area received fly ash from the steam plant during the operational period. Frog Pond covers
“about 0.3 ha (0.7 acres) in the northeastern part.of the site and served as a settling basin for

flows from the pilot plant. The combined volume of surface water in these ponds averages
about 8,700 m> (2,300,000 gal). The four pits and two ponds combined cover about 15 ha
(38 acres) and are included on the Wetlands Inventory Map produced by the U.S. Department

4 . of the Inlenor

The site is transected by a surface water divide (Figure 1-3), and the natural land surface
is gently sloping. Surface runoff from the southern portion of the site flows south toward the
Missouri River via a 2.4-km (l.S-mi)'natural channel referred to as the Southeast Drainage;

runoff from the remainder of the site flows north toward the Mississippi River. Soil in the

Southeast Drainage is radioactively contaminated as a result of past discharges, and intermittent
flows continue to carry contaminants off site from surface runoff down the channel. : A small
portion (about 0.5 ha [1.3 acres]) of the northern area of the site along the drainage leading off
~ site from Ash Pond is within the 100-year floodplain of Schote Creek, a perennial stream west
and north of the site. The affected area represents a very small fraction (<0.01%) of that
' floodplain. Contaminant levels in site runoff have recently decreased as a result of interim
actions to divert surface flow around contaminated soil areas such as the south dump and to
remove'susp'ended solids using a siltation pond, straw, and vegetative cover.

The site is also situated atop a groundwater divide. Groundwater in the shallow
Burlington Keokuk Limestone aquifer south of the divide flows toward the Missouri River, and
groundwater north of the divide flows north toward the Mississippi River. Groundwater in this

- - shallow aquer beneath the site.and the nearby area (e.g., the Army property) is contammated

with nitrates, sulfates, nitroaromatic compounds, some heavy metals, and uranium. No
drinking-water wells are currently completed in this aquifer, either on site or in the immediate
vicinity. The limited data available for the deep, productive St. Peter Sandstone indicate that
groundwater in this aquifer is not contaminated.
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About 22 'ha (55 acres) in the northern quadrant of. the site have been relatively
“undisturbed and are essentially grassland/old-field habitat with some secondary forest growth.
A wide variety of species occurs on site, especially in this northern portion. Deer, rabbits,
. raccoons, squirrels, turtles, frogs, wild turkeys, geese, and ducks have been observed. The site
does not provide. critical habitats for any Federal-listed threatened or endangered species, and
- no Federally listed species have been sighted in the chemical plant area. Two State-listed
'species the pied-billed grebe (a State rare species) and the Swainson's hawk (a State endangered
specnes) have been reported for the site, although there is no evidence that either species breeds
‘on or uses the site year-round.

'The site is bordered by the August A. Busch Conservation Area to the north, the Weldon
Spring Conservation Area to the south and east, and the U.S. Army Reserve and National Guard

. Training Area to the west (Figure 1-4). "The two wildlife areas are managed by the Missouri

Department of Conservation and are open throughout the year for recreational uses; together,
these areas receive about 1,200,000 visitors each year. Army reserve troops had previously used
the Army property each year, primarily for weekend training exercises. This Army property

and portions of the wildlife areas constitute the balance of the former ordnance works and are . .

also listed on the National Priorities List (NPL). Soil at several small locations on the Army

property and in the two wildlife areas contains generally. low levels of radioactivity as a result

of previous site activities. Three lakes in the Busch Conservation Area also contain-low levels

of radioactivity as a result of surface runoff. These lakes also show elevated levels of.lead,. .

barium, and arsenic, although there is no known source from the site.

" A State of Missouri highway mainteﬁance facility is located on State Route 94, just
northeast of the site entry gate, and Francis Howell High School is located about' 1 km (0.6 mi)

east of the site (Figure 1-4). The maintenance facility employs nine staff and one mechanic.

. The school employs about 160 faculty and staff, and about 1,600 students currently attend. The
two closest communities to the site are Weldon Spring and Weldon Spring Heights; t.hey are
located about 3.2 km (2 mi) east of the site and have a combined population. of about 850.
Three residences are located within this 3.2 km (2 mi) distance from the site, the closest of
which is a trailer occupied by the janitor at the high school. The largest city in the county is
St Cha:les, it is located about 24 km (15 mi) northeast of the site and has a p0pulatmn of about
50,000.
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2 SITE HISTORY
In April 1941, the U.S. Department of the Army acquired about 7,000 ha (17,000 acres)

of Iand in St. Charles County, Missouri, to construct the Weldon Spring Ordnance Works — a
production facility for trinitrotoluene (TNT) and dinitrotoluene (DNT) explosives. The facility
began fopérations in'19.41 and closed in 1946. By 1949, all but about 810 ha (2,000 acres) of
the ordnance works property had been transferred to the State of Missouri and the University
of Missouri for use as wildlife area and agricultural land. Except for several small parcels
transferred to St. Charles County, the remaining property became the chemical plant area of the
Weldon Spring site and the adjacent U.S. Army Reserve and National Guard Training Area.

In May 1955, the U.S. Atorrii‘c-Energy Commission (AEC) acquired 83 ha (205 acres) -
of the property from the Army for construction of a uranium feed materials plant. An additional
6 ha (15 acres) was later transferred to the AEC for expansion of waste storage capacity; i.e.,
to construct the fourth raffinate pit. Considerable explosives decontamination and regrading”
activities were conducted prior to constructing .the chemical plant. Uranium and thorium ore
concentrates were processed at @he plant from 1957 to 1966. -

Plant operations generatéd several chemich:al‘and radioactive waste streams, including
raffinates from the refinery opc‘;ratioh and washed slag from the uranium recovery process. }
Waste slurries were piped to the raffinate pits, where the solids settled to the bottom and the -
supernatant liquids were decanted to the plant procéss sewer. This sewer drained off site to the
Missouri River via the Southeast Drainage. Some solid waste was also dispbsc:d of on site.
during the plani"s operational period. The quarry, which had been used by the Army since the
early 1940s to dispose of chemically contaminated waste, was transferred to the AEC in July
1960. Radioactively contaminated wastes such as uranium and thorium residues, building .
rubble, and process equipment were disposed of in the quarry through 1969.

The Army reacquired the chemical plant property in 1967 and began decontamination and
dismantling operations to prepare the facility for herbicide production. Much of the resultant
debris was placed in the quarry; a small amount was also placed in the fourth raffinate pit. The
project was canceled in 1969 prior to any production, and the plant has remained essentially
unused and in caretaker status since that time. The Army returned the raffinate pits portion of
the chemical plant area to the AEC in 1971 and the remainder of the property to the U.S.
Department of Energy (DOE) in 1985. Prior to that transfer, the Army conducted building
repair and additional decontamination activities in 1984. The DOE established a project office
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. separate listing i in 1990.

at the site in 1986 to-support cleanup activities, and several interim response actions hayé been
" developed and implemented since that time. : : ' o

: ! W .
A . The U.S. Environmental Protection Agency (EPA) listed the quarry on the National
" Priorities List (NPL) in 1987, and the chemical plant area was added to this listing in 1989. The
balance of the former Weldon Spring Ordnance Works property, which is adjacent to the DOE
portion of the property-and for which the Army has responsibility, was added to the NPL asa

7

- A Record of Decision was prepared for management of the Weldon Spring quarry bulkv

- wastes in 1990. The selected remedy entailed removal of the bulk wastes from the quarry,
transportation along a dedicated haul road to the chemical plant area, and interim storage in the
temporary storage area south of the raffinate pits. This work is prescntly underway.

. mi\users\jofibig\rod\rod_txt.s-2.h10 ‘ 9

e



3 HIGHLIGHTS OF COMMUNITY PARTICIPATION |

A Remedial Investigation/Feasibility Study (RI/FS) process was conducted for the Weldon
Spring site in accordance with the requirements of the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), as amended, to document the proposed management
of the chemical plant area as an operable unit for overall site remediation and to support the
comprehensive disposal options for the entire cleanup. Documents developed during the RI/FS
process included the Remedial Investigation (DOE 1992b), a Baseline Assessment (BA)
(DOE 1992c), a Feasibility Study (DOE 1992d), and a Proposed Plan (PP) (DOE 1992a). These
documents incorporate values of the National Environmental Policy Act (NEPA), and they
represent a level of analysis consistent with an Environmental Impact Statement (EIS). Together,
the RI, BA, FS, and PP are the required primary documents consistent with the provisions of
the First Amended Federal Facility Agreement entered into between the U.S. Department of
Energy (DOE) and the U.S. Environmental Protection Agency (EPA). In accordance with
Section 117 of the CERCLA, copies of these final documents were released to the public on
November 20, 1992. A public notice announcing the availability of these documents and the
date for the public hearing was published in the St. Charles Journal on November 22, 1992.

The RI, BA, FS, and PP, along with other documents in the Administrative Record, have
been made available for public review in the public reading room at the Weldon Spring site.
Copies have also been made available to the public in information repositories at Francis Howell
High School and at three branches of the St. Charles City/County Library: . Kathryn M.
Linneman, Spencer Creek, and Kisker Road. A notice of availability of these documents was
published in the St. Charles Journal and the St. Charles Section of the St. Louis Post-Dispaich
on November 22, 1992. An informational bulletin was also prepared to -summarize this
proposed action and facilitate the community participation process.

A public comment period for this remedial action was held from November 20, 1992,
through February 19, 1993. A public hearing was held on December 16, 1992, at The Columns
in St. Charles, Missouri, as part of the public participation process. This public hearing was
advertised in the newspaper announcements listed above. At this meeting, representatives from
the DOE and the EPA Region VII received comments from the public about the site and the

-remedial alternatives.under consideration. Transcripts of the public meeting are included as part
of the Administrative Record for this operable unit remedial action. The Administrative Record
includes the information used to support the selected remedy. All public comments were
considered in the decision-making process for détefmining the selected remedy.
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A report of this hearing ‘was featured in the site’s publication, WSSRAP Update, copies

~ ‘of which were distributed to about 70,000 residences in St. Charles County on February Vs

1993.

A detailed response to the comments received during the public comment period for this

remedial action was developed as a separate document and. may be found in the Administrative
Record and the information repositories. A responsiveness summary that addresses the major
issues raised during the public comment period is attached to this Record of Decision. Thls
decision document presents the selected remedial action for managing the chemical plant area
of the Weldon Spring site in' accordance with the CERCLA, as amended, and to the extent

prachcable, the National Cormngency Plan (NCP). The decision for this site is based on the

Admmzstranve Record.
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4 SCOPE AND ROLE OF REMEDIAL ACTION

This proposed remedial action is the major component of overall site cleanup
(Figure 4-1), and addresses comprehensive disposal decisions for the project. The primary focus
of this action is contaminated material at the chemical plant area, including that generated as a
result of previous response actions. However, the scope also includes the disposition of material
that may be generated by upcoming actions (e.g., at the Southeast Drainage and the quarry).
Although cleanup decisions for other components of site remediation are not included in the
scope of this action, the contaminated material that could be generated by future response actions
is being considered to facilitate an integrated disposal decision.. The types of material that could
result from future actions are the same as those being addressed in this action; i.e., soil,
sediment, vegetation, and containerized process waste from the water treatment pla_hts.-

. As used in this Record ‘of Decision (ROD) and associated site documents, the use of the
term “on site” refers to all areas, contaminated or otherwise, that exist within the physical
boundaries of the Weldon Spring Chemical Plant (WSCP) and the Weldon Spring Quarry. The
quarry and the chemical plant areas are reasonably close in proximity, and are compatible with
regard to remediation approach.- Therefore, they are considered one. Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA,) site for purposes of this
remedial action. "Off site"” refers to those adjacent or nearby properties not located wnthm the
phys:cal boundaries of the WSCP. '

Several interim response actions have been selected for both the chemical plant area and
the quarry and are currently being desngned and/or implemented. The pnmary interim actions

,are summanzed as follows

. Excavation of solid wastes from the quarry, with transport to the chemical
plant area for controlled storage in a temporary storage area (TSA) pendmg
_the dlsposal decision presented in this ROD.

e Removal and treatment of ponded water from the quarry, with transport of the
treatment residuals to the chemical plant area for controlled storage as above.

e Removal and treatment of ponded water from surface water impoundments at

~ the chemical plant area, with controlled storage of the treatment residuals as
above. : :
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* Consolidation and containerization of abandoned chemicals and process wastes.

¢ Decontamination and dismantlement of site structures, with controlled storage
in the material staging area (MSA) and/or the TSA as above. '

These removal actions have been (and are being) conducted to respond to contaminant
releases and to mitigaté health and safety threats in accordance with CERCLA requirements.
The actions have also been conducted in accordance with Council on Environmeéntal Quality
regulations for implementing the procedural provisions of the National Environmental Policy Act

~ (NEPA).

The rolé of this proposed remedial action is to establish appropnate responses and final
conditions for solid material at the chemical plant area and to identify an appropriate disposal

‘decision for waste generated by project cleanup activities: The action addresses management
.of the following materials to minimize potential releases and related exposures:

. 'Sludge sediment and soil from the raffinate pits and ponds site-wide soil
(e.g., from past dump and spill areas), and soil and sediment from vicinity
properues '

¢ Structural debris in stbrage at the MSA.

e Solid material excavated.from the quarry — including soil, sediment process '
residues, rock, building rubble and equipment, and vegetatlon —_ and in
storage at the TSA.

e Containerized wastes, " including residuals generated by . the two water.
treatment plants and in storage at Bmldmg 434, the TSA, or other engineered
facilities.

Cleanup decisions for sediment and soil in the Southeast Drainage, groundwater beneath
the chemical plant area, and material remaining at the quarry following bulk waste removal

- (including groundwater) are not:included in the scope of the current remedial action. Separate

environmental documentation will be prepared within the next several years to support cleanup
decisions for those locations and media. These documents will be developed in consultation with
the U.S. Environmental Protection Agency (EPA) Region. VII and the State of Missouri.
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5 SITE CHARACTERISTICS

Thie site has been éxtensively studied to determine the nature and extent of contamination R
in various media. These studies have produced thousands of data records for soil, surface water,
sludge, sediment, and building material and other debris. Groundwater has also been sampled,
and limited biota sampling has been conducted. This information has been used to identify areas
and media for cleanup. The results of these studies are presented in the Remedial Investigation '
Jor the Chemical Plant Area of the Weldon Spring Site (RI) (DOE 1992b). ‘A general description
of the environmental setting at the Weldon Spring site is presented in Section 1, mcludmg a
discussion of key source areas and general contaminant information.

. The primary source areas and key contaminants.that have been identified at the site are
summarized in Table 5-1. The estimated areas and volumes of contaminated media-addressed

~ by the disposal decision under ‘this -action are summarized in Table 5-2.. The concentration

ranges of the major radioactive énd chemical contaminants at the site are listed in Tables 5-3 and
S-4. A discussion on background levels of these contammants is presemed in Section 2 of the
Feaszbzlxty Study (FS) (DOE 1992d).

- The RI information was used to assess hur'nanAhealth and ecological risks for the site to
determine if adverse effects could result from possible exposures. Site characteristics were

_evaluated for this assessment in order to identify the primary mechanisms of contaminant release

and pathways by which site contaminants could be transported to potential receptors (humans and '
biota). The primary mechanisms and transport pathways identified for the site are: '

e Surface runoff from on-site areas to off-site drainage soil and surface water.
e Surface water loss to groundwater via losing streams off site.
L Groundwater discharge to surface water via gaining streams off site.

- @ Leaching from contaminated surface and/or subsurface soil, sedlment or
- sludge to groundwater.

e External gamma radiation from radioactively contaminated surfaces mc]udmg
building matenal and soil.

® Atmospheric dispersion of radon from radium-contaminated soil.
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TABLE 5-1 Sources of Cohtaminatioﬁ at the Welddn,Spring Site

Area/Mesdium

Comments'®

Raffinate pits

Surface water
! : ’ Sludge

Soil

- Structural debris

_ Frog Pond
Sudacf water
Sediment
Soil

Ash Pond

Surface water.
| ) . . Sediment
Sail
Buildihé debris
Soil and building

L. debris from site
| removal actions °

Primary On-She Sources.

The four raffinate pits previously veceivéd process waste from the chemical plant and constitute
the most heavily contaminsted source ares at the site.

Although currently present in the pits, this water is targeted for removal and treatment under an
interim action. Contaminants: uranium, radium, arsenic, manganese, gelenium, cyanide,
nmate. and fluoride.

" Precipitates of waste slurries from urénium- and thorium-processing operations have settled to

the bottom-of each pit. Contaminants: \_Jfanium, thorium, redium, arsenic, molybdenum,
vanadium, and sulfate. ) . . .

Contamination in berms and beneath.the pits is a result of contact with, and Ieachinﬁ from, the
sludge and surface water. Characterizetion of this soil is limited because of difficulty in
sampling under current conditions; additional characterization will be conducted as the surface

.water and sludge are removed. Contaminants: radionuclide and metal precipitates (see

sludge), end nitrate.

A small amount of debris consisting of con'crota, tanks, piping, drums, and structural material is

present in Raffinate Pit 4. These materials were placed in Pit 4 during closure of the chemical

plant when the Army began converting the plant for herbicide production. Contaminants:
uranium, thorium, redium, PCGs and metals.

Frog Pond previouély received flow lrbm storm and sanitary sewers at the pilot chemical plant
and currently receives overland flow from the northeastern portion of the site.

Although currently present in the pond, this water is targeted for removel and treatment under
an interim action. Contaminants: uranium and chloride.

The sediment contains transported solids and preciﬁitates from the surface water.
Contaminant: uranium.

Soil around the pond could be contaminated as ‘a result of leaching from the surface water and
sediment. Contaminant: uranium.

Ash Pond previously received fly ash sluhy from thé power plant and currently receives
overland flow from the northwestern portion of the site. Soil and building debris from site

removal actions are being stored here.

Although currently present in the pond, this water is targeted for removal and treatment under
an interim action. Contaminants: uramum and nitrate.

The sediment contains transponed solids and precipitates from the surface water.
Contaminants: uranium end nitrate.

Soil around the pond is contammated as a result of runoff from the South Dump Contammant:
uranium.

Debris resulting from site removal actions: Uranium and nonfriable asbestos.

Contaminants: uranium, thorium, and radium.
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. TABLE.5-1 Sources of Contamination at the Weldon Spring Site (Continued)

Area/Medium

Comments'®

North dump and south
dump

Soil

Meta! building and
equipment debris

Material staging ares.
(MSA) .

Metal building and
equipment debris

Decontamination
debris

' . Temporary storage area
. (TSA) ’
’ Metal building and
equipment debris

Concrete building
debris and rock

Soil

Sludge and sediment

" Containerized
process wastes from
the two water
treatment plants

Residual soil and

sediment from the
quarry area

These dump areas were previously used to store and dispose of radioactive material.

Contaminants: uranium, thotium, and radium.

Contaminants: uranium, thorium, end radium.

The MSA is located in the northwestern partion of the site and provides 8 staging area for
tadiologically contaminated material resulting from dismantlement activities. The MSA includes
a 3-ha (8-acre) gravel pad staging erea with an engineered runoff collection system and

retention pond.

Contaminants: uranium, thorium, and radium. . 0 . - . - "
Contaminants: uranium, thorium, and radium.

The TSA is being constructed to store bulk quarry waste which will be excavated under an
interim action. i i :

- Contaminants: uranium, thorium, and radium.

Contaminants: uranium, thorium, end radium.

Contaminants: uranium, thorium, radium, arsenic, lead, nickel, and selenium; also, in some
spots, PCBs, polycyclic (or polynuclear) aromatic hydrocarbons (PAHs], and nitroaromatic
compounds such as TNT, 2,4-DNT, 2,6-DNT, NB, and TNB.

Contaminants: uranium, thorium, radium, arsenic, and 2,4-DNT.

v

Contaminants: uranium, thorium, radium, arsenic, fluoride, and nitroaromatic compounds.

This material could be temporarily stored at the TSA if it were determined to require removal.
The contaminated material that could result from future actions will be addressed in separate
environmental documentation supporting cleanup decisions for this location. Coptaminants:

same as the bulk waste soil and sediment.
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TABLE 5-1 ‘Sources of Contamination at the Weldon Spring Site (Continued)

AroaIMedium

Comments'®

Building 434

. Containerized
chemicals

Asbestos Storage Ares

Scattered On-Site Sources

Soil in areas adjecent
to the chemical plant
buildings

Soil in aress adjacent
to the raffinate pits

- Vegetetion
Off-Site Sources
Burgermeister Spring
and Lakes 34, 35, and
36 in the Busch Wildlife
Area
Surface water

Sediment

Soil at vicinity
properties

Building 434 was remodeled to use for storage of containerized material resulting from previous
interim response actions. (As a contingency, this building might be used to store containerized
process wastes from the water treatment plants.} Contaminants include nitric, sulfuric, and
hydrofluonc auds. sodium hvdroxlde. PCBs; heavy metals; and paint solvents. Two tanks of
tributyl phosphato havo been drummed and transferred to Bunldmg 434,

" Containetized, bagged SEbasios

These areas were praviously used to unioad and store process material and to house electrical

-equipment. Contsminants: uranium, thorium, radium, sulfate, nitrate, PCBs, and PAHSs.

These areas were previously impacted by spills or overland flow Contaminants: uranium,

thorium, tadium, fluoride, sulfate, and nitrate.

Vegetation could be contaminated as 8 result of biouptake.

These areas are contaminated by surface runoff and groundwater discharge from conteminated
areas on site. 3

Contaminants: uranium and nitrate.
Contaminant: uranium.

These areas were previously impacted by transport and storage acuvmes Contammants

. uranium, thorium, and radium.

(@) Only primary contaminants are indicated in this table; additional in-place source area data are provided in the RI

{DOE 1992c).

Notation:

TNB, 1,3,5-trinitrobenzene; 2,4-DNT, 2,4-dinitrotoluene; 2,6-DNT, 2,6-dinitrotoluene; TNT,

2.4,6-Trinitrotoluene; NB, nitrobenzene; PAHs, polycyclic atomatic hydrocarbons; PCBs, polychlorineted biphenyls.
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TABLE 5-2 Estimated Areas and Volumes of Contaminated Media

.Contaminated Media and Locations Volume
{hectares) (acres) (m3) {ydd).
Sludge .
Raffinate pits - 10.4 25.8 168,212 220,000
Sediment
Ash Pond 3.5 8.6 6,269 8,200
Frog Pond 0.7 1.9 . 5,352 7.000
TSA 0.4 1.0 3,134 4,100
Lakes 34, 35, and 38 45.7 113.0 15,292 20,000
Femme Osage Slough 1.4 3.5 61,550 80,500
Totef sediment® 51.8 128.0 91,599 119,800
Soit ; .
North Dump. ~ 0.8 1.9 5,810 7.600
South Dump 1.7 4.2 12,921 16,900
Other site-wide sail 8.1 20.0 65,296 85,400
TSA 0.8 2.0 39,758 52,000
Raffinate pits 10.4 25.8 117,366 153,500
Soil at subsurface piping 1.8 4.5 15,292 20,000
Off site (vicinity properties) 0.5 1.2 2,752 3,600
Total soil'®! 24.1 59.6 259,199 339,000
Structural material . . ]
Concrete at TSA 0.9 2.3 23,090 30,200
Steel at TSA 0.3 0.8 . 8,028 10,500
" Rubble/concrete at MSA 1.0 25 45,111 5$9,000
Stee! at MSA 1.0 2.5 39,300 51,400
Debris at MSA 0.2 0.5 2,829 3,700
Asbestos 0.2 0.5 7.493 9,800
Building 434 0.2 05 3,823 5,000
Total structural material 3.9 9.6 129,676 169,600
Process chemicals ] .
Treatment plant process waste 0.2 0.5 2,752 - 3,600
Consolideted chemicals - 0.2 0.5 275 360
Tota! process chemicals 0.4 1.0 3,027 3,960
Vegetation
From quarry 0.2 0.4 4,969 6,500
From building demolition ‘0.04 0.1 873 750
From site-wide areas 1.5 3.8 17.891 23,400
Total vegetation 1.7 4.3- 23,434 30,650
Total volume e} 675,141

883,000

tel " yolumes for sediment and soil are based on the ALARA goals shown in Tables 9-3 and 9-8,

b} Total sediment material includes an engineering approximation of contaminated soil which may require removal es part of

the quarry residuals operable unit.

i) A value for total ares would not be indicative of the total area impacted becsuse some areas are counted more than once
{e.g.. the sludge and soil in the raffinate pits).
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TABLE 5-3 Concentration Ranges of Radioactive Contaminants of Concern

On-Site Off-Site

.Concentration Range'® Concentration Range'®! =
. Surface Raftfinate Pit Surface

Soil . Water Sludge “Water Sediment
Contaminant pCi/g) ~(pCin (pCilg) (pCin) {pCi/g@) v
Ac-227'9 : ' 0.006-44 - W - 2.8:990 o OF 5
Pb-2101¢ : : . 0.4-450 - . 1.0-1,700 ’ - - : ~
Pa-2311¢ . 0.01-87 - 3.6-1,200 - - :
Re-226 : 0.4-450  3.4-130 1.0-1,700 _ND' 0.7-220
Ra-228 0.4-150  .1.5-25 4.0-1,400 ND 0.4-480
Rn-220' - : - = - = :
Rn-2221" : - . o - - -
Th-230 . 0.3-97 - 1.4-.760 8.0-34,000 1.0-8.0 1.5-10,000
Th-232' 0.4-150 0.2-7.6 ©~  3.0-1,400 . ND ¢ 0.7-2.5
U-23sih 0.01-110 1.3-60 0.2-78 0.09-27 0.02-33

U-238 . '0.3-2,300  28-1,300 4.9-1,700 2.0-580 0.5-720

{a)

{b)

{c)

{d

{o)

[}

(]

“(h)-

The concentration range is for detected values only; & single value is given if the contaminant was detected in only one ..

sample. For surface water, combined values for the raffinate pits and NPDES sampling locations-NP-0002, NP-0003, and
NP-0004. For sludge, reported as wet weights (the sludge contains. about 73% water by weight). ;

The concentration range is for detected values only; a single value is given if the contaminant was detected in only one
sample. Combined values for Lakes 34, 35, and 36; Burgermeister Spring; and the Southoast Dralnage For sediment,
roponed as dry weights. ‘ -

The concentrations of Ac-227, Pb-210, and Pa-231 for site soil and raffinate-pit sludge were determined from the
roduologncel source term snalysis,

A hvphen indicates that the contaminant was not measured nor calculated from the rediological source term analysis; ND
= not detected.

Rn-220 is & contaminant of concern only for the chemical plant buildings.

Rn-222 is @ contaminant of concern for the chemical plant buildings and'outdoor air. The concentration of Rn-222 and its
short-lived decay products in outdoor air was calculated from the concentration of Ra-226 in soil.

Consistent. with the radiologicai source term analysis, Th-232 was assumed to be in secular ec[uilibrium with Ra-228 for
gite soil.

The ratio of U-238:U-235:U-234 in surface water, sludge, and sediment was assumed to be 1:0.046:1.
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TABLE 5-4 Concentration Ranges of Chemlical Contaminants of Concern

On-Site Off-Site
- Concentration Range'® Concentration Renga“"
Surface Raffinate Pit Surface .
. Soil Water Sludge Water - Sediment
Contaminant (mg/ig) wgn - {(ma/kg) . wah) {(mg/kg)
Motals :
Antimony 6.4-110 65-400 6.0-87 70-78 NDe!
Arsenic 1.3-130 12-120 3.1-1,100 12-29 - 3.0-19
Barium ; 25-5,200 . ND 20-7,700 78-110 100-330
Beryllium . 0.51-5.8 7.0-8.0 0.59-25 ND ’ ND
Cadmium ' 0.51-11 37 0.94-14 ND ND
Chromium (Il . 2.0-280 .. 28-170 4.5-150 13-23 6.3-23
Chromium VI 0.22-31 3.1-19 0.50-17 1.4-2.6 0.70-2.5
Cobalt . 2.8-110 ND 5.1-44 ND. 7.0-37
Copper 3.6-460 30-45 3.7-510 ND 5.0-170
Leed - 1.3-1,900'9 22-450 2.1-640 9.5-15 9.0-48
Lithium ' 5.3-71 61-4,500 5.0-120 -ND el
Manganese 3.3-13,000 16-33 25-3,000 18-870 280-6,500
Mercury ; 0.11-2.1 0.29-0.36 0.10-15 . 0.35-1.3 . ND’
Molybdenum 4.1-120 690-4,100 16-1,600 ; 22-42 * L.
Nicke! 5.6-270 47-170 - 3.3-8,800 ND .. 8.0-66
- Selenium : 0.63-47 7.5-220 2.7-81 ND . ND
Silver 0.92-13 - 25-40 1.0-5.0 -4.0-6.0 _ND
Thallium Ty 1.0-80 ND 1.1-58 - 33 ND
Uranium, total 0.9:6,900 ) 4.4-5,200 15-5,100 6.0-1,800 1.6-2,200
Varadium 7.2-380 90-2,100 26-8,700 - ND 14-75
Zinc 6.1-1,100 ’ 26-60 7.9-1,600 21-78 24-220
Inorgeanic anions .

. Fluoride 1.3-45 . 230-19,000 3.2-170 170-600 .
Nitrate 0.54-3,800 190-7,200,000 0.6-160,000 300-260,000 -
Nitrite 1.5-29 - _ 1.0-1,600 - -

Asbestos'® ND - o . * # 3
PAHS"’ s
Acenaphthene | 18 .. - . ND ' - ND
Anthracene 3.4 - . ND - ND
Benz(a)anthracene 0.41-8.2 ' - ND . - ND
Benzo(b)fluoranthene 4.6 - ND - ND
Benzo(k)fluoranthene 39 - ; - ‘ND E - ND |
Ben2o(g,h,i)perylene 2.1 5 ' ND - ' ND
Benzo(a)pyrene 5.1 - ND - ND
_Chrysene ‘ 0.39-8.0 - C ND - : ND
Fluoranthene 0.58-11 - : ND - ND
Fluorene 1.6 - .. ND c ND
indeno(1,2,3-cd)pyrene 3.2 - - ND - ND
- 2-Methyinaphthalene 0.52-4.6 - ND - ND
Naphthalene 1.8 - - . ND - ND
Phenanthrene . 0.42-11 - ND - ND
Pyrene 0.35-19 . ND - ND

‘ PCBs © 04812 . N 0.15-11 ND 0.2

" Nitroaromatic compounds
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TABLE 5-4 "Con'cent'rat'ion Ranges of Chemical Contaminants of Concern (Continued).

On-Site —_— Off-Site

Cobcontretion Range Concentration Range .
N Surface Raffinate Pit Surface
. Soil Water 4 Sludge Water Sadiment
Contaminant tma/kg) - wah) (mg/kg) . wot) {mg/kg)
bne . 1.0-3.8 - ND "ND 0.18-0.81 ) @
2,4-DNT 0.83-6.3 ) ND ~~  ND 0.3-11 ND :
2,6-DNT . 1.6-3.5 = ND ND - 0.19-18 ND
NB . 1.6-3.8 ND . . ND 0.87 ND -
TNB | ) 0.63-5.7 - 0.04-1.4 . ND 0.02-0.84 ND
TNT o 1.3-320 0.80-7.5 ND 0.05-110 - ND
! "
9 The concentration range is for detected values only; a sit;gle value is given if the contaminant was measured in only one
" sample. For surface water, the combined value for the raffinate pits and NPDES sampling locations NP-0002, NP-0003,
and NP—OOO4 For sludge, toponod as wet weights (the sludge contains about 73% water by weight).
®!  The concentration’ range is for detected values only; a single value is given if the contaminant was measured in only one ’
semple. For surface water and sediment, the combined value for Lakes 34, 35, and 36; Burgermeister Spnnq. and the
Southeast Drainage. For sediment, teponad as dry weights. ’
e} . ND = not detocted: @ hyphen indicates that the contaminant was not assayed.
19 One high sample was measured at 43,000 mg/kg. ’
&8 Asbestos is'a contaminant of concern only for the chemical plant buildings. .
" Although not lochnmaﬂy considered PAMs, 2- methyinaphtha!ene and napmhalene are included in this category fon

to)

DVOSOI\!BIIOHBI purposes.

One high sample was measured at 650,000 mg/kg.
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& Atmospheric dispersion of fugitive dust containing uranium, thorium, and radium.

In addition to areas of cbntaminétiqn on site, several off-site locations are contaminated -
as a result of releases that occurred during the operational period of the chemical plant (§ueh as’

the release of raffinate pit surface water to the Southeast Drainage) in addition to ongoing
releases (e.g., via surface runoff over contaminated soil and leaching of contaminants from the
raffinate pits to groundwater). These off-site locations include Burgermeister Spring and three
lakes in the Busch Conservauon Area and 10 vicinity properties, one of which is the Southeast
Drainage (which includes intermittent flow that is lost underground and reemerges downstream
through a series of springs).

In order to develop specific cleanup decisions, a variety of information. was used to
estimate possible human health and ecological risks associated with the site. This information
includes contaminant data from.the extensive site characterization effort, fate and &ansport
considerations, possible receptors, different types of exposures that could occur, and
toxicological data developed by the U.S. Environmental Protection Agency. (EPA) from the
scientific literature. The risk estimates focus on the media and locations addressed by this

. remedial action. Section 6 dnscusses the receptors and routes of exposure, and also summarizes
- the nsk assessmem results.

Several key factors are relevant to the fate and transport of site eontaminants and the -

potential for human and ecological exposures. First, certain interim actions at the site have not
yet been completed — including dismantlement of all buildings and removal and, treatrnent of
water from the raffinate pits. (The latter is to be coordinated with raffinate sludge removal )
Therefore, although exposures to these areas are expected to be reduced within the next several
years as these actions are 1mp1emented related estimates (those health risk assessments
performed. for the building and raffinate-pit areas) were included in the Baseline Assessment
(DOE 1992¢) for the site. Second, surface water in the raffinate pits currently limits the
emanation of radon, external gamma radiation and wind dispersion of the fine-grained sludge.
If, in a future scenario, no site controls were in place and the surface water in the raffinate pits

. drained away (e.g., from a break in the dikes), air pathways could become an important

exposure consideration for nearby individuals. Except in such a case, the air pathway does not
play a role in contaminant txansport becausé of the nature of surface features (mcludmg
vegetation) and local meteorological conditions.

Local geology and geoehemistry also play a role in contaminant transport. Solution
features are present in the vicinity of the site,  although the site itself is not considered to be
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situated in an area of sigmificant collapse potential. Site geology and surface water and
groundwater flow were studied in coordination with the State of Missouri Department of Natural
Resources, Division of Geology and Land Survey. ‘This testing did not detect void space in the
overburden or soil material, and voids in the limestone bedrock were few and small (with 90%
of the void space within the upper 3 m [10 fi] of bedrock). No open subsurface networks were
lldentlﬁed on site.

In addition, all surface water drainages on the chemical plant site are classified as
gaining.  Dye trace tests indicate that small voids do exist (e.g., in the weathered portion of the
limestone bedrock), but results suggest that they are isolated. Thus, although contaminants that
leach to groundwater (or are lost to the subsurface via nearby losing streams off site) could be
further transported through solution channels rather than by diffuse flow, study results indicate
that such transport at the site would be limited‘.’ In addition;, clays in the overburden present low
hydraulic éonductivity and considerable attenuation capacity for contaminants that may leach .
from contaminated areas. (The site geology and flow characteristics continue to be evaluated
in support of future documents and decisions for the groundwater operable unit. These

documents will include an evaluation of potent'ial'exposure to groundwater.) '
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6 SUMMARY OF SITE RISKS

_ Potential human. health effects associated with the chemical plant area of the Weldon
Spring site and nearby off-site locations were assessed by estimating the radiological and
chemical doses and associated health risks that could result from' exposure to site contaminants.
The assessmenti, which considereq' both current and future site conditions, is given in the
Baseline Assessment for the _Chemical Plant Area of the Weldon Spring Site (BA) (DOE 1992c)
and in an updated rebaseline aSsessmgrit in Appendix E of the Feasibility Study for the Chemical

~ Plant Area of the Weldon Spring Site (FS) (DOE 1992d). Impacts to environmental resources .

are also addressed in the Baseline Assessment. -
6.1 Contaminants of Coucern -
Radioactive and chemical contaminants and their concentrations.in affected niegliav are

listed in Tables 5-3 and 5-4. The contaminants of concern for the human health assessment were
identified from those detected in site soil, surface water, sediment, sludge, and buildings, and

_they represent the major chemical classes present at the site. These contaminants include

radionuclides, metals, inorganic anions, nitroaromatic compounds, polycyclic (or polynuclear)

“aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), and asbestos. Selection ‘of'

the contaminants of concern was based on both the history of site operations and an evaluation
of characterization data with respect to the distribution and concentration of comaminahts in the
various media at the site and the potential contribution of individual contaminants to overall
health effects. ' ‘

6.2 Exposure Assessment -
6.2.1 Contaminant Fate and Transport

The fate and transport of contaminants released into the environment at.the site were
evaluated to determine potential exposure points. Human exposures evaluated were those
resulting from potential contact with sources and affected media within the site boundary and
contaminatéd, media at off-site areas impacted by transport from the site.

The principal source -areas and contaminated media identified at the site are (1) chemical
plant buildings; (2) surface’ water and sludge at the four raffinate pits; (3) surface water and
sediment at Frog Pond and. Ash Pond (conservatively represented by the raffinate pits in this

" assessment because the contaminant-levels are much higher in the pits); (4) contaminated soil
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at the north 'dump, at the-muth'dump, at the coal storage afea, ‘around certain chemical plant
buildings, and at other scattered locations; (5) groundwater in the upper aquifer in  the
Burlington-Keokuk Limestone; and (6) containerized chemicals in storage in Building 434.

Off-site locations and media that have been impacted by contaminant transport from these

source areas include surface water and sediment in the Southeast Drainage (Weldon Spring

~Wildlife Area) and in Burgermeister Spring and Lakes 34, 35, and 36 (Busch Conservation

Area). "Soil at discrete areas, referred to as soxl vicinity propertxes is also contaminated asa
result of past operations (Table.5-1). : ’

The major pathways that have resulted in contaminant transport to these off-site locations
are sui'face'water runoff, surface water loss to groundwater (via losing streams), .groundwater
discharge to surface ‘water (via gaining streams), and leaching from surface and/or subsurface
matena] to groundwater ‘ ‘

6.2.2 Exposure Scenarios A‘

To address the changing site conﬁguratxons, five. assessments were conducted. for the.

chemical plant area that considered time, institutional controls, and land use. A sixth assessment
was conducted for the off-site areas 1mpacted by site releases. The receptors, areas and media
contacted, and routes of exposure evaluated for these assessments are sum manzed in Tables 6-1
and 6-2 and are described as follows. '

For the first assessment, the site configuration as of early 1992 was evaluated to identify

potential health effects under baseline conditions. These conditions include the presence of the

raffinate pits and 'building's but not the temporary facilities such as.the temporary storage area

(TSA), material staging area (MSA), and water treatment plant that will be completed to support
interim actions. About 200 workers are currently on site, and public access is controlled by a
-perimeter fence and security guards. The potential on-site ‘receptors identified for these
" conditions are a site maintenance worker and a trespasser A swimmer was also evaluated to
address the possnbxhty that an 1ntruder might swim in the raffmate pits.

The same baseline site eonﬁguration was evaluated for the second assessment as for the

first assessment, but it was hypothetiéally assumed that U.S. Department of Energy (DOE) and
other workers were no longer at the site and access was no longer controlled. ' This assessment
permits an evaluation of long-term impacts that might occur in the absence of any further
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TABLE 6-1 Scenario Descriptions for On-Site Receptors Under Current and Future Conditions

Site Conditions and
Receptor

Description

— :

On-Site Area

Medium

Bsseline site configuration, with access restrictions

" Routes of Exposure .

An ind%vicjua! conducts routine meintenance

.one hour, once per year, for 10 years.

Maintenance Worker . Site wide Soil External gamma irradiation, incidental
activities eight hours a day, 200 days a year, ingestion, dermal contact. :
for 10 years. . ’

: Air Inhelation.
Trespasser An individuel enters the site five times per Site wide Soil Externel gamma irrediation, incidentsl
year, one hour per visit, for 10 years. - ingestion, dermal contact.
Air Inhealation.
Raffinate pits Surface water Ingestion.
Sludge " External gamma irradiation, incidental
ingestion. :
Buildings " Residues External gamma irradiation, incidental
’ ingestion, dermal contact.
Air Inhalation.
Swimmer"" An individual swims in the raffinate pits for Raffinate pits Surface water Incidental ingestion, dermal contact.

Sludge External gamma irrediation, incidenta!
ingestion, dermal contact.
Air Inhalation. )
Recrestional visitor - An individual visits the site 20 times per year, ‘Site wide Soil Externel gamma irradiation, incidental
four hours per visit, for 30 years. ingestion, dermal contact.
Air Inhatation.
Raffinate pits Surfece water Ingestion.

Sludge Iincidental ingestion..
Buildings Residues External gamma irrediation, incidental
ingestion, dermal contact.
Air Inhalation.
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TABLE 6-1 Scenario Descriptions for On-Site Receptors Under Current and Future Conditions (Continued)

Site Conditions and

Receptor

Sportsmen

Description - On-Site Area . Meodium

An individuel hunts at the site 15 deys per Site wide - _ Soil
- year, four hours per day, for 30 years.
Air
Game ’

“Ingestion,

External gamme irradiation, incidental
ingestion, dermal contact.

Inhalation.

Interim site configuration, with access restrictions

External gamma (rradiation, incidental

Maintenance An individual conducts maintenance activities Site wide - Soil
worker® eight hours per day, 200 deys per year, for . ingestion, dermal contect,
10 years. - 9
Ale Inhalation,
"TSA and MSA Waste/debris External gamma rradiation.
Trespasser An individual enters the site five times pa‘l Site wide T © Soil External gamma irrediation, incidental
yesr, one hour per visit, for 10 years. ingestion, dermal contact. '
Air

. Inhslation,

Interim site configuration, with no access restrictions

Recreational Visitor

An individual visits the site 20 times per year, ‘Soil

four hours per visit, for 30 years.

- Site wide

Air
Reffinate pits
Sludge

TSA and MSA Waste/debris

Surface water

External garﬁme irrediation, incidental
ingestion, dermal contact, -

Inhalation,
Ingestion.
Incidental ingestion.

External gemma irradiation. .

Modified site configuration, with no access restrictions

Recreationsl Visitor An individua) visits the site 20 times per year, Site wide ‘ . Soil External gamma irradiation, incidenta!
four hours per visit, for 30 years. ’ ingestion, dermal contact.
Air Inhalation.
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TABLE 6-1 Scenario Descriptions for On-Site Receptors Under Current and Future Conditions (Continued)

Site Conditions and : ’ .
Receptor - Description On-Site Area Medium Routes of Exposure
Ranger - An individus! works outdoors and in an on- Site wide Soil " External gamma irredistion, incidental
site ranger station eight hours per day, . : ’ ingestion, dermal contact. .
- 250 days.per year, for 25 years. ’ ’ :
Yip ’ Air Inhalation.
Resident!®. An individual lives in @ house on site 24 hours Site wide Soil . External gamma irradiation, incidental
per day, 350 days per year, for 30 years. - ingestion, dermal contact.
Air ‘ " Inhalation.
Farmer'®! An individuel lives on a farm on site 24 hours Ash Pond Soil . Externs! gamma irrediation, incidental
per day, 350 days per year, for 30 years. ’ ) : ingestion, dermat contact.
Air - Inhalation.
Fruits, vegetables, Ingestion, -
beef, dairy products

{8} conditions for this receptor also represent those for 8 swimmer under the baseline configuration with no access restrictions.

) Exposures were assessed for 8 worker performing routine maintenance activities such as mowing and fence repair (as for the worker under the baseline configuretion) and
also for a waorker parforming maintenance sctivities at the TSA and MSA debris staging arees. ‘

&) Although ingestion of groundwater was evaluated for this receptor, the results are not included in this summary because of the preliminary nature of the assessment (see
Appendix E, Section E.4). .
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TABLE 6-2 Scenario Descriptions for Off-Site Receptors Under Current and.Future Conditions

Receptor

' , Description I Oft-Site Aree l Medium

Recreational Visitor  An individual, visits the off-site location 20

times per year, four ho‘uvs per visit, for
30 yeoars.

Vicinity
properties'®

SOUihaast Drainage

Burgermeister Spring

Lekes 34, 35 and 3§

- Routes of Exposure "

Soil

Surface water ~

Sediment/soil

Surlacei water
Surface water

Sediment/soll

External gamma iiradiation, incidental
ingestion. ’

Ingestion.

. External gamma irradiation, incidental
ingestion. '

" Ingestion.
-Ingestion,

Externsl gamma lrrediation, incidental
ingestion, dermal contact.

Lakes 34, 35 and 36

Swimmer An individual swims in Lake 34, 35, and 36 Surface water Incidental ingestion, deuﬁil.conlact.
for one hour, once per year, for 10 years. . '
Sediment/soil Externs! gamma irradiation, incidental
.. ingestion, dermal contact. ’
Sportsman An individuas! fishes at Lakes 34, 35, and 36 Lekes 34, 35 and 36 Surface water . ingestion.
seven days per year, four hours per day, for . —
30 years. . Sediment/soil - External gamma irradistion, incidentel
) ingestion, de_rmal contact,
Fish Ingéstion.
8 soil vicinity properties except the Southeast Drainage, which is adaressed separately.
2
i <& EX A Y
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cleanup. Under these condmons, land use on site was assumed to be recreational because the
_site is adjacent to two wildlife areas where recreational use -is expected to continue into the
reasonably foreseeable future. Consequently, a recreational visitor was identified as the future
on-site receptor. To address possible eipos’uies to contaminated game, a sportsman who-was
assumed to hunt on site was also evaluated. Because a sportsman might also fish at the off-site
lakes, on-site and off-site exposures were combined for this receptor. Potential exposures were.
also assessed for an individual (youth) who was assumed to swim in the raffinate pits. The first
and second assessments are presented in the BA (DOE 1992c).

For the third and fourth assessments, which are presented in Appendix E of the FS

(DOE 1992d), the site conﬁgu'ration was assumed to reflect conditions associated with recent

interim actions that are in various stages of planning and implementation. These actions include

» dlsmantlmg the chemical plant bu1ldmgs and storing the material at the MSA, storing the bulk
wastes excavated from the quarry at the TSA, and removing and treating water from the

raffinate pits (Section 4). The purpose of these two assessments was to identify impacts that

could occur if no further cleanui) actions were taken at the site.beyond those that have already

been initiated, -and assuming they are completed. These actions will result in interim or

transitional site conditions because they represent only a partial completion of overall cleanup

plans, pending 1mp1ementatxon of the remedial actions identified m this Record of Deaszon

(ROD)

~ .Both short-term and long-term assessments were conducted for the interim site.
configuration. The short-term assessment evaluated possible health effects from the transitional
site conditions for the reasonable scenario under which the DOE remains on site and existing
institutional controls (e.g., access restrictions) are maintained; the maintenance worker and
trespasser were the receptors evaluated. The long-term assessment of the interim site
configuration evaluated exposures that could occur in the more extended future (e.g., after
100 years), hypothetically assuming that the DOE is no longer present and access to the site is
unrestricted. Under these conditions, the most likely land use is recreauonal therefore, the
receptor evaluated was a recreational visitor.

The fifth assessment was conducted to focus the development of preliminary cleanup -
criteria for site soil. Soil is the only medium for which criteria were developed within the scope -
of the current remedial action because the other media have been addressed by interim actions.
Therefore, a modified site conﬁgurauon was evaluated by focusing on soil areas and not
including the raffinate pits, buildings, and temporary facilities. For this assessment, which is
presented in Appendix E of ihe FS (DOE 1992d), it was hypothetically assumed that the DOE

m:\users\jof\bigirodifod_txt.s-6.h10 ' 31




is no longer present' that access is unrestricted, and that land use in the area might change in
. the extended long term (e.g., after 100 to 200 years and beyond). Four receptors were
 evaluated for this long-term assessment of the modified site conﬁguratlon a recreational vxsntor
a ranger, a resxdent and a farmer. '

* For the sixth assessment; off-site exposures were evaluated for a member of the génera]

public at Burgermeister Spring; Lakes 34, 35, and 36; the Southeast Drainage; and specific soil .

vicinity properties. Although most of these areas are located in the Weldon Spring and Busch
conservation areas, several vicinity propertiés are located on the adjacent Army land to which
access is currently restricted. Recreational use of the conservation areas is expected to continue
for the reasonably. forese&ble future; hence, this assessment estimated exposures to the con-
taminated areas for a recreational visitor. (Ongoing and likely future exposures on the Army
Jland would be bounded by those associated with recreational use because use of this land by
Army personnel is less frequent. To be conservative, recreational.use of those vicinity
properties was evaluated for both the current and future assessments.) A swimmer was also
evaJuated for the off-site lakes. :

Contaminant levels at the off-site locations are expected to remain the same or be

. somewhat lower in the future because interim actions are mitigating site releases. Therefore,
one assessment was conducted for both current and future exposures that extend to 100 or
200 years and beyond. This assessment is presented m the BA (DOE 1992c).

Current data for the Southeast Drainage are limited, so exposures associated with this
location will be reevaluated in greater detail within the next several years after more data
become available. For the remaining vicinity properties, the results of the long-term assessment
of the modified site configuration that considered nonrecreational land uses for on-site soil are
incorporated into decisions for off-site soil. This addresses the possibility that local land use
might change in the extended future. ‘

6.2.3' Exposure Point Concentrations.

- Exposure point concentrations for the various media addressed in the exposure assessment
were determined on the basis of data availability and the objective of the analysis. For the
radioactive contaminants, not all contaminants of concern were directly measured. To address
this issue, information from the radiological source term analysis for site soil and raffinate-pit
sludge was used to infer concentrations of radionuclides not directly measured. Extensive data
were available for soil, and contaminant heterogeneity was addressed by conducting both a site-
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wide and a location-specific analysis for all receptors except the farmer. For the site-wide
- analysis, the 95% upper confidence limit of the arithmetic average (ULgs) value was used as the
exposure point concentration for each contaminant. For the location-specific analysis, actué]
measurements from each sample location were used as the exposure point concentrations. For
the farmer analysis, the 4-ha (10-acre) Ash Pond area was the basis for exposure point
concentrations. It was recognized that a larger area is required to support a famxly farm, and
this area was chosen because it is the most radioactively contaminated and contains most of the
chemical contaminants of concern. The farmer-area approach consisted of two methods: for’
chemical contaminants, the UL of the arithmetic average from borehole measurements in the -
Ash Pond area was used; for radionuclides, the contour-weighted value was used. This value
was determined using a statistical technique (kriging).

~ For the assessments evaluating current site conditions, exposure point concentrations for
air were modeled from ULg; values for the southern portion of the site, which is considered the .
most likely source of fugitive dust under baseline conditions. This modeling approach was used
- because measurements are not ayailable for all airborne contaminants. Under future conditions,
where the site configuration has changed,-exposure point concentrations for the recreational
visitor, ranger, and resident were modeled from soil ULy values for the entire site. For the
farmer, exposure point concentrations were modeled from soil concentrations consistent with the
other pathways. For sludge, sediment, and surface water; maximum concentrations were used
as the exposure point concentrations (with one exception), because screening-level analyses were
conducted for these media and certain limitations exist for the available data. The exception is
uranium in surface water at the Southeast Drainage, in which water flows intermittently and
measured concentrations vary widely over time with runoff conditions; half the maximum
measured concentration was used to represent this exposure point concentration over the 30-year
exposure period.

For radioactive contamination in the buildings, average concentrations from Building 403,
a former process building that is heavily contaminated, were used to represent exposure point
concentrations for all buildings. The ULqg value was used for residual PCB contamination from
information for Buxldmg 408, and airborne concentrations of asbestos were determined from
ULy values for Building 201. Cleanup decisions have already been made for buildings and
surface water, so results of these conservative analyses are considered as screening-level
information. - o

On the basis of the types of contaminants present at the site (i.e., most are relatively
immobile and resistant to biodegradation) and the implementation of release controls to prevent.
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further off-site releases; the contaminant levels at on-site and off-site areas are assumed to be
similar to current conditions. Given that processing operations at the site ceased approximately
40 years ago, this is expected to be a reasonable but conservative assumption, with one
exception. Ingrowth of Rn-222 from uranium would produce a peak concentration
approximately 200, 000 years in the future. This factor has been considered in the development
of cleanup criteria. In general, other contaminant levels would be expected to decrease over
time as a result of natural processes. Hence, the exposure point concentrations for the receptors

evaluated under possible future site conditions were the same as those evaluated for currerit:

on-site receptors, and similarly, the exposure point concentrations for a future recreational visitor

off site were assumed to be the same as those assessed for the current off-site recreational’

visitor. Because the exposure parameters for the off-site recreational visitor would also be the
same under current and future conditions, only one assessment was conducted for this receptor

_6.3 Toxicity Assessment

. Cancer and chemical toxicity are the two general health-effect end points from exposure
to site contaminants. Cancer induction is the primary health effect associated with radionuclides
_at the site, and 17 of the chemical contaminants of concern are classified as potential
carcinogens. Four of the 17 are classnﬂed as Group A -carcinogens (arsenic, chromium VI,

‘ mckel and asbestos), for which strong evidence exists for human carc1nogen1c1ty

A number of toxic effects arelinked' with exposure to noncarcinogenic contaminants:
- Uranium is the most significant contributor to noncarcinogenic health effects associated with site
~ soil, and the chemical toxicity associated with human exposure to uranium is kidney damage.
The PCBs inside the chemical plant buildings, and at a few soil locations, also contribute
significantly to potential chemical carcmogemc:ty and tOXlClt)’, which is charactenzed by skin
" effects and liver damage. ‘

Potential carcinogenic risks from exposures to radiation were estimated using a two-phase
evaluation. For the first phase', radiation doses were calculated for all relevant radionuclides and

' pathways using dose conversion factors (DCFs) based on dosimetry models developed by the
International Commission on Radiation Protection. Radiological risks were calculated by
muluplymg the doses by a risk factor which represents an age-averaged lifetime excess cancer
in¢idence per unit intake (and per unit external exposure). Three separate risk factors were
used. (1) a nisk factor of 3.5 % lQ"‘/workxng-level month (WLM) was used for inhalation of
Rn-222 and its short-lived decay products; (2) a risk factor of 1.2 x 10*/WLM was used for
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inhalation of Rn-220 and its sho;‘t;lived decay products; and (3) a risk factor of 6 X 107/mrem
was used for all other exposure routes.

The potential for carcinogenic arid noncarcinogenic effects of human _exposure 1o
chemicals was quantified with slope factors and reference doses (RfDs). Cancer slope factors
have been developed by the U.S. Environmental Protection Agency (EPA) for estimating
incremental lifetime cancer risks associated with exposure to potentially carcinogenic chemicals.
The sldpe factors, which are expressed in units of (mg/kg-d)’!, are multipliéd by the estimated
intake of a carcinogen, in mg/kg-d, to provide an upper-bound estimate of the incremental
lifetime cancer risk. These risk estimates are considered to be conservative because the slope
factors are derived as upper-bound estimates such that the true risk to humans is not likely to
exceed the risk estimate and, in’fact, may be lower. Slope factors are derived from the results
of human epidemiological 'studies or chronic animal bioassays. Slope factors derived on the -
basis of animal studies are adjusted to account for extrapolation from animals to humans. '

Reference doses have been developed by the EPA for indicating the potential for adverse
health effects from exposure to chemicals inducing noyicarcinogenic effects. The RfDs, which

are expressed in units of mg/kg-d, are estimates of the lifetime daily exposure level for humans, =

including sensitive subpopulations, that are likely to be without an appreciable risk of adverse
effects during a lifetime. The potennal for adverse health effects is estimated by comparing
contaminant intakes, in mg/kg-d, to the RfD. The RfDs are derived from the results of human -
epidemiological studies or animal studies, to which uncertainty factors have been applied. These
uncertainty factors help ensure that the RfDs do not underesumate the potentla] for the

occurrence of adverse noncarcinogenic effects _ '

The slope factors and Rst are specific to the chemical, the route of exposure, and, for
RfDs, the duration over which the exposure occurs. For all scenarios evaluated, the exposure
duration exceeded a period of seven years; hence, chronic RfDs were'applied to the assessment.
The slope factors and RfDs used in the assessment are listed in Tables 6-3 and 6-4, respectively.

6.4 .Summary of the Humah Health Risk Characterization
Potential carcinogenic risks from radiological and chemical exposures were estimated for

the human health assessment in terms of the increased probability that an exposed individual
could develop cancer over the course of a lifetime. According to the NCP, an acceptable excess

lifetime cancer risk to an individual from exposure to site contaminants is between 1 X 10 to
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TABLE 6-3 Oral and Inhalation Slope Factors

-Oral . Carcinogenic N . Inhalation Carcinogenic

Slope Factor Weight-of- - - ) Slope Factor Woeight-of-
Conteminant  (Img/kg-dI'") Evidence'® Contaminant {tmg/g-dI'") Evidence'® .
Motals . ' - Metals
Arsgenic . 1.8 : A . Arsenic .18 A
Beryllium 4.3 : B2 Beryllium " 8.4 B2
Lead . . NAlb 82 Cadmium 6.1 . Bl
' ; ) ; Chromium V! 4 A
Asbestos NA" A . Lead NA 82
. ) ’ Nickel 1.7 A
PAHs!c! 1.5 82 . .
o : Asbestos 0.231 A
PCBs . 7.7 . B2 .
g S PAHslc. oF 6.1 82
Nitroaromatic . . : - ' :
compounds ’ " PCBs . NA B2
2,4-DNT o0.68'® B2 . '
2,6-DNT 0.68'® B2 Nitroaromatic
TNT - - 0.03 - ) c - compounds . .
’ : : . 2,4-DNT NA B2
2,6-DNT © NA B2

TNT - NA Cc

L] Carcinogenic weight-of-evidence is & qualitative designation for potential carcinogens: A, human-carcinogen; B1 and B2,
probable human carcinogen; C, possible human carcinogen.

®)  NA indicates not available. =

) The carcinogenic PAHs detected at (ﬁe Weldon Spring  site are benz(é)enthracene. benzo(blfiuoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, and indeno(1,2,3-cd)pyrene. ; ‘

9 in units of (fibers/mL)".

o} Derived for 2,4-DNT and 2,6-DNT mixtures.

A -Sources: EPA (19915). - asbestos, metals, nitroaromatic compounds, F"CBs; (Appendix B) and EPA (1991b) — PAH#.
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TABLE 6-4 Oral and Inhalation Reference Doses

Oral Reference
. Dose, Chronic

Oral Reference
Dose, Chraonic .
Contaminant

Contaminant (mg/kg-d} (mg/kg-d)
Metals Asbestos ) NA
" Antimony 4 x 104 - o
Arsenic 3 x 104 PAHs
Barium 7 x 102 Acenaphthene 6 x 102
Beryllium 6 x 103 Anthracene 3 x 10"
Cadmium (in water) s x 10 Benz(alanthracena!®! 3 x 102
Cadmium (in food) 1 x 103 Benzo(b)fluoranthene!® 3 x 10°?
Chromium {1l Benzo(kifluoranthena'™ 3 x 102
Chromium Vi 5 x 103 " Benzolg,h,ilperylene!® 3 x 102
Cobalt NAlb - Benzola)pyrene'® ' 3 x 102
Copper'®! 4 x 10? Chrysene!d) 3 x 102
Lesd ‘' NA - Fluoranthene 4 x 102
Lithium 2 x 102 Fluorene 4 x 102
Mengsnese 1 x 107 indeno(1,2,3-cdipyrene'® 3 x 10°?
Moercury, inorganic "3 x 10 : 2-Methy|naphlhalene‘d’ 4 x 103
Molybdenum 4 x.10°3 : Nephthalene 4 x 103
Nicke! 2 x 102 .Phenanthrene!® 3 x 102
Selenium © 5 x10° " g Pyrene 3 x 102
Silver 5 x 103 ’ -
Thallium, soluble salts 7 x 105 PCBs 1 x 104
Uranium, soluble salts 3 x 103 ’
- Vanadium : 7 x 103 Nitroaromatic
. Zine . : 2 x 10! . compounds
’ DNB 1 x 10"
Inorganic enions 2,4-DNT 2 x 10
Fluorids, soluble 6 x 107? : 2,6-ONT 4 x 103
Nitrete 1.6 NB 5 x 10
" Nitrite 1 x 10" TNB § x 10°
TNT 5 x 10"
Inhalation Inhalation
Reference Reference
Dose, Chronic i Dose, Chronic
" Contaminant {ma/kg-d) Contaminant (mg/kg-d)
Metals Nitroaromatic
Barium 1 x 104 compound
Cadmium!®! 2 x10* NB 6 x 10
Chromium il 6 x 1077 :
Chromium VI 6 x 107,
Manganese 1 x 10
Mercury 9 x 10°

{8 |n the absence of an RID from Integrated Risk Information System or Health Effects Assessment Summary Tables, the RfD
for pyrene was used for this compound.
B NA indicates not available.

e} ReD calculated from the current drinking water standard of 1.3 mg.
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{9 in the absence of an RfD from IRIS or HEAST, the RID for naphthalene was used for this-compound.

" R denvod from a minimum risk level of 7 x 107 mglm

Sources: EPA (1991cl —banum (mhalaoonl chromsum (inhalation), copper, mercury, molybdenum, N8 (mhalatuon) thallium,
vanadium, zinc; EPA (1991b) — sntimony, arsenic, barium (oral), beryliium, c¢admium (oral), chromium (oral), manganess, nickel,
selenium, silver, thallium, uranium, fluoride, nitrate, nitrite, PAHs, DNB, NB: (oral), TNB, TNT; Hurst (1990} — lithium; ATSDR
(19888} — oadmium (inhalation); ATSDR.(1989b) — 2,4-DNT, 2 6-DNT; ATSDR (1989¢) — PCBs

' 1 X 109 — or 1'in 10, 000to 1 in 1 million (EPA 1990). Thxs range is referred to as the target
risk range in this discussion, and it provides a point of reference for the site-specific risks
presented in the BA and FS. To put this range in the context of the background cancer rate,
about one in three Americans will develop cancer from all sources, and it is estimated that 60%
of cancers are fatal (American ‘Cancer. Society 1992). - These estimates translate to a fatallty
cancer risk of about 2 X 107! , or 1 in 5. The individual lifetime risk of fatal ca_ncer associated
-with background radiation, primarily from naturally occurring radon, is estimated to be about
1 x 107, or 1in 100 (EPA 198%b).  ° ' o , 4

Radlologxcal risks were calculated by multiplying the eSUmated radlologncal doses by
specific risk factors to estimate the probability of cancer induction per unit dose. Chemical risks
were calculated by multIplymg the estimated average daily intake by the chemlcal-specxﬁc slope
factors.

The potential for adverse effects other than cancer from exposure toa smgle contammant
was assessed by estimating the hazard quotient — the ratio of the daily intake (averaged over

the exposure period) to the RfD. The individual hazard quotients determined for each

_ contaminant and medium to which a given.receptor may be exposed were.then summed to
determine the hazard index; a hazard index of less than 1 was considered to indicate a

: 'nonhazardous situation. Conversely, if the total hazard index was greater than 1, a potential -

concern may be indicated.

To determine whether cleanup is warranted at NPL sites, the EPA considers incremental
risks relative to the target risk range of 1 X 10 to 1 x 10, in combination with other site-

specific factors (Appendix B). In the following sumrnary of the risk results, estimates are -

presented as total risks unless otherwise specified. Potential incremental risks from exposures
to site contaminants were assessed in developing cleanup criteria for site soil, which are
discussed in Section 9 of this ROD.
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The estimated risks and hazard indexes evaluated for exposures at the site under the
baseline, interim, and modified future site configurations, as described in Section 6.2.2, are
summarized in Tables 6-5 through 6-7. As appropriate to the site configuration and receptor,
intakes and risks were estimated for exposures associated with (1) site-wide soil and air,
(2) raffinate pit surface water and sludge, and (3) building air and residues. The significant
findings of the risk assessment are summarized below and discussed with respect to their.
relationship to the need for remedial action; detailed discussions of the results of the risk -
characterization results are presented in the BA and in Section 1.6 and Appendix E of the FS.

" For the baseline case, i.e., the current site configuration with continued access controls,
the combined incremental risks from exposure to radioactive and chemical contaminants for the -
two hypothetical receptors evaluated the maintenance worker and trespasser — exceed the
upper end of the target range; i.e., the risks-are greater than 1 x 10 (Table 6-5). Risks are
also greater than the target range for the hypothetical recreational visitor under the modified '-
(future) case, for which it is assumed, for purposes of analysis, that institutional controls are
lost. The hazard index exceeds 1 for ‘both the trespasser and recreational visitor. For the
worker inhalation of radon (estxmated from conservative assumptions for radium in site sml)
accounts for most of this risk. For the trespasser and recreational visitor, the elevated risks. are -
associated with exposures at the raffinate pits and buildings; the hazard index above 1 is =~
associated with exposures at the buildings.’

The reasonable maximum exposure (RME) for the raffinate pits and buildings would be
incurred by the trespasser under current conditions and by the recreational visitor under
hypothetical future conditions. The risks from exposures at the raffinate pits result primarily .
from exposure to radioactive contamination in the sludge; for the buildings, the risks are from
combined exposures to radon, dust, and residues for the radioactive contaminants and from
exposures to residues (PCBs) for the chemical contaminants.

Decisions have already been made for interim actions at the site to dismantle the -
buildings and remove surface water from the pits. For the buildings, that action will effectively
remove all potential risks currently associated with indoor exposures. For the raffinate pits,
removal of surface water under the interim action and excavation, treatment, and placement of

raffinate pit sludge in the dispbsal cell under the current remedial action (see Section 9.1) will
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. TABLE 6-5 Estamated Carcmogemc Rnsks for On-Site Receptors under the Basellne
: Conﬁguratlon‘ @)

Maintenance Worker . Trespasser® . Recreational Visitor®
-Area and Medium Radiological Chemical Rediological Chemical Radiological Chemical
Site-wide soil and sir - §x10* 1x10° 2 x 10° 2x107 _6x10°% 3x10°
qufinate-'pit surface water Na' "NQ 2 x 10 "9 x 10'8_ ax103 1x10%
an_d sludge
Building ‘air and residues " . Na : NQ S o1 x10t 4x10% . 1x10? 3x103
Combined risk s x 104 1 x 10° 9 x 10® 1x10*% 1x10% 1%10?
B The maintenance worker and vospésser were evaluated for the haseline configuration under which existing site controls .
" were assumed to be maintained; the recreational visitor was evaluated for the baseline configuration under which controls
were assumaed to no longer exist. The risk to the sportsman, which includes both on-site and off-site exposures, is given
in the text.
®  The individual risks correspond to the reasonable maximum exposures, whfch were estimated by assuming that the entire

exposure occurs at the indicated area and medium. The combined risks correspond to exposures that were assumed to
be equally distributed among site-wide soil and air, raffinate-pit surface water and siudge, and building sir end residues.
For 8 swimmer, the estimated (adnolog:cal and chemical risks from exposures to raffinate-pit surfece water and sludge end
site-wide dir are 2 x 10%and 5 x 10°¢

&) NQ indicates that the risk was not quantified for this receptor. ' ' ‘

TABLE 6 6 Estimated Hazard Indexes for On Site Receptors under the Baseline .

Conflguratson‘
W]
Maintenance : Recreational
Area and Medium- - Worker Trespasser® ‘ : Visitor'®

Site-wide soil and air ’ A 0.5 0.008 ; 0.03

Raffinate-pit surface water and sludge  NQ' 0.72
- Building air and-residues’ NQ . 3 ' 10

Combined hazard index 0.5 _ 1 4

9 The maintenance worker and trespasser were evaluated for the baseline configuration under which existing site controls

were assumed to be maintained; the recreational visitor was evaluated for the baseline configuration under which controls
were assumed to no longer exist. The hazard index for the sportsman, whuch includes both on-site and off-snto exposures,
is given in the text.

-®}  The individual hazard indexes correspond to the reasonable maximum exposures, which were estimated by assuming that
the entire exposure occurs at the indicated area and medium. The combined hazard index corresponds to exposures that
were assumed to be equally distributed among site-wide soil and air, raffinate-pit surface water end sludge, and building
8ir and residues. For 8 swimmer in the raffinate pits, the estimated hazard index is 0.02.

e} NQ indicates that a hazard index was not quantified for the worker from those exposures.
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TABLE 6-7 Estimated Carcinogenic Risks and Hazard Indexes for Exposures to Soil
and Air under the Modified Site Configuration

Health Hazard

: Carcinogenic Risk . . Index for’
i . ; Noncarcinogenic -

Receptor . Radiological Chemical - Effects
Recreational visitor 6 x 10° " 2 x10° : ’ 0.02
Ranger : . : i

Range'® 6 x 10%-1 x 102 2 x 105 0.3-05

Median : 7 x 10* . 2 x 10 ] 0.4
Resident ;

Range 1 x10%-9 x 102 3 x10%.6 x 10 0.09-9

Median - 2 x 10* 3 x 105 : 0.6
Farmer(®! 1 x 10?2 C g 2 x 104 11

18 For chemical risks, because the variation is small and the results sre rounded to one significant libure, the renge and median
are represented by the same value in this table.

(b)
is asgociated with the methodology used to estimate intakes for this pathway, and the chemical risk and hazard index

Results for the farmer include the contribution from ingesting food grown on contaminated soil. Considerabie uncerteinty -

estimated from e parallel analysis for a8 nearby background location are comparable to those estimated for the on—sne farmer -

location. Excluding tha contribution from this pathway, the estimated radiological and chemical risks for the farmev are
1 x 10 end § x 1075, and the hazard index is 2.

L

eliminate the associated risks. Cleanup criteria have not been specifically developed for the

~ waste sludge; rather criteria developed for site soil (as addressed in the following discussions

and in Section 9.2) will be applied to determine the extent of excavation required at the pits.

The risks and hazard indexes estimated for the four future land-use scenarios under the
modified site configuration are summarized in Table 6-7. These analyses focused on exposures
related to soil contaminants (i.e., incidental ingestion of soil and inhalation of soil-generated
airborne contaminants), and the results shown in the tables represent the range of values
estimated from data for several hundred individual locations across the site, as discussed in
Section 6.2.3.' For the ranger, resident, and farmer, the estimated radiological risks exceed the
target risk range at most locations, primarily from inhalation of radon. The estimated chemical
risks and hazard indexes for the resident each exceed the target levels (1 x 10 and 1,
respectively) at 14 locations across the site. The potential noncarcinogenic effects are associated

with incidental ingestion of soil, and the primary contributors are arsenic, PCBs, and uranium.

Future residential land use is considered to represent the RME scenario for the purpose

of developing soil cleanup criteria protective of human health. Because the extent of exposure . -

for a resident is greater than that associated with a worker (the RME scenario under current

m:\users\jofblgirod\rod_txt. -6.h10 ' 41




conditions); development of élmnup criteria on the basis of the more conservative residential
scenario will also be protective of the worker. The development of cleanup criteria for site soil

- and the results of a "post-cleanup” assessmert of residual risks for the RME and other scenarios

are presented in.Section 9.2.

For the off-site locations, exposures incurred by a recreational visitor represent the RME. -

.scenario. The hazard indexes for this receptor at these areas-are less than 1, and the estimated
risks are shown in Table 6-8. The radiological and chemical risks are less than 1 x 1075 at
Burger_mexster Spring and Lakes 34, 35, and 36, and hence fall within the target risk range. The
radiological risks for the soil vicinity properties are also within or below the target risk range
except for vicinity property B4 (Figure 6-1). The risk estimated for repeated exposures at this
remote location in the Weldon Spring Wildlife Area (now referred to as the Conservation Area)
* is 3 x 10, The radiological risk estimated for similar exposures at the Southeast Drainage is
2 x 104, which also exceeds the target range.

Except for the Southeast Drainage, the DOE is planning to clean hp all vicinity properties
for which it has respOnSibility as part of the current remedial action. The same criteria
developed for. on-site soil (see Section 9.2) will be used for these areas. Specific cleanup
decisions for the Southeast Drainage, which currently receives contaminated runoff from the site,
are not included in the scope of the current remedial action (see Section 4); thesé will be
addressed in separate environmental documentation prepared dunng the next several years to
support final decisions for that area.

6.5 Ecological Assessment |

The Weldon Spring site is located adjacent to two State conservation areas and more than
200 species of plants and animals are expected to occur on site. Several State- and Federal-listed
thrmtened and endangered species have been identified in this area. Studies to date have not
reported these species at the site, although the pied-billed grebe, a State rare species, has been
observed at the raffinate pits. Soil contaminants at certain discrete locations that present a
potential impact to exposed biota include arsenic, cadmium, copper, lead,.zinc, mercury,
uranium, and selenium. . Possible effects reported in. sclenuﬁc literature include decreased
biomass and diversity.
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- TABLE 6-8 Estimated Carcunogemc Rnsks and Hazard Indexes for a Recreatlonal
V|$|tor at Off-Snte Areas'@ :

.Radiological

Area and Medium . : Risk _ Chemical Risk Hazard Index
Lekes 34, 35, and 36 surface water - 8 x10% 5 x 106 0.1
and sodiment . o :
Bumormeistor Spring ourloco water - 4 x 10 : 9 x 107 0.04 ‘ v
’ Southoest Drainage sudace water - 2 x10% 2 x 106 0.2 =
] and sediment . o ’
Vicinity property soil 6 x 107-3 x 10 . na® _ Na

‘] The results shown in this table represent both current and future conditions {see text). i

®  NQ indicates that & éarcinogenic risk or hazard index was not estimated for this location.

4

In off-site surface water, nitrate has been detected in the.Southeast Drainage and
Burgermeister Spring at levels that exceed water quality criteria. Thus, there is a potential for
adverse impacts to off—sne biota resulting from related exposure.

Certam contaminants in the rafﬁnate—plt surface water exceed either water-quality criteria
or concentrations reported in the scientific literature to adversely impact biota. For example,
levels of beryllium, chromium, copper, lead, mercury, selenium, silver, uranium, and nitrate
pose a potential hazard to aquaticand semiaquatic biota. Selenium is present at concentrations
exceeding those shown to adversely affect waterfowl. Furthermore, because selenium
bioconcentrates, it could pose a hazard to wildlife species hlgher in the. food chain..

 Ecological impacts could occur to on-site and off-site biota if exposure to contaminants
were to continue. Implementing the preferred alternative, or one of the other active measures
considered, would minimize the potential for such impacts. '

6.6 Conclusion .
‘In summary, actual or threatened releases from this site, if not addressed by
implementing the response action selected in this ROD, may present a threat to human health

and the environment. Irretrievable and irreversible commitments of resources mvolved in this
project are detailed in Section 10.6 of thls document.
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TABLE 6-8 Description of Vicinity Properties in the Area of the Weldon Spring Site

Vicinity 4 Status -
Property’ - "Description
Al Soil covered mound, 1.2 m wide ditch and drainage’ Contaminated
ditch fiowing northwest.
A2 Rectanguler area of scil, 21.4 m (70 ft.) by 79.3 m Contaminated
{260 ft) adjacent to reilrosd track.

A3 Wooden loading dock. Contaminated
A4 Short segment of Southsast Drainage. Contaminated
A5 Surface drainage ditch leading west from reffinate Contaminated

. pits. . : .
A6 Length of drainage ditch trom Ash Pond 201 m Contaminated
' (660 fu). . : .
A7 Isotated area measuring 2.1 m {7 1) by 1.5 m (5 f1). Remediated
Bt Area of soil 167 m? (1800 f13), Remediated

B2 Small piece of pipe near Highway 94. Remediated

B3 Two small isolated areas of soil, 2.7 m (8 ft) by ". Contaminated
2.4 m (8 ft) and 2.1 m (7 ft) by 1.8 m (6 f1).

B4 Mound ol. soil, miscellaneous wood, ﬁetal and other Contaminated
debris. ’ :

B85 Abandoned drums and adjacent soil. Contaminated
B6 Isolated aréa of soil, 91 cm (3 f1) by 91 cm (3 ft). Contaminated
87 Southeast Drainage. Contaminated
88 . Three isolated areas of soil, one measuring 61 cm Remediated
(2 ft) by 81 cm (3 ft), two measuring 91 cm (3 ft) by
91 cm (3:ft).

B9 Area of contaminated soil - will be fully characterized Contaminated
following quarry bulk waste removal.

810 Isoleted area of soil, estimated to be 0.15 m? Contaminated
(0.2 yd3).

® A full description of each property and extent of contamination is found in the RI (DOE 1992b)
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7 DESCRIPTION, OF ALTERNATIVES

Altemanve rcmedlal actions for the site were developed as part of the Feasibility Study
(FS) (DOE 1992d) by identifying remedial technologies and process options that are potentially
applicable to the various contaminated media associated with the site. Potentially applicable
technologies were incorporated into seven preliminary alternatives, and these alternatives were
screened on the basis of effectiveness, impl:mentébility, and cost. From the screening analysis
of the preliminary alternatives, the following final alternatives were retained for detailed
evaluation: :

® Alternative 1: No action.

® Alternative 6a: Remioval, chgmical. stabilization/solidification, and disposal on
site. ' :

L Altemﬁ«nive 7a: Removal, vitriﬁg:ation, and disposal on site.
® Alternative 7b Removal, vitrification, and disposal at the Envirocare facility.

® Alternative 7c: quoval,_vitriﬁcation, and disposal at the Hanford Reservation .
facility. SR '

These alternatives are described in Sections 7.1 through 7.5 on the basis of preliminary
conceptual engineering information. The no-action alternative was retained for this evaluation
in accordance with the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA), as amended, and National Environmental Policy Act (NEPA) processes to provide
a baseline for comparison with the final action alternatives.

The technology process options discussed herein (e.g., for chemical stabilization/
solidification and vitrification) are considered representative of the general technologies that
define the alternatives.. The actual processes applied for site cleanup activities will be
determined as part of the detailed design stage for this remedial action after the remedy is
selected. Similarly, other representative components that have been evaluated for this analysis,
such as the types of equipment and material and the treatment rates, will be specified as part of
detailed design.. The major regulatory requirements associated with each of these alternatives
are discussed within the subsection for each alternative.
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- 71 Alternative. 1: No Action

The National Contingency Plan (NCP) requires that the "no-action®, salternative be
evaluated at every site to establish a baseline for comparison. Under Alternative 1, no further

action would be taken at the site.. Certain interim response actions for which decisions have:

already been finalized are assumed to be 1n4effect, as follows: (1) the bulk waste excavated
from the quarry ‘would be in short-term storage at the temporary storage area (TSA); (2) the
‘water treatment plants at the quarry and the chemical plant area would be operational; (3) the

. buildings and other structures would be dismantled, and the resulting material would be in short; -
term storage at the matenal staging area (MSA), debris stagmg area, and asbestos-container

staging area; and (4) the containerized chemicals would remain in storage at Building 434.
Contaminated soil, sludge, and sediment would remain in their current conditions, with
continued potential for off-site releases during the short term and into the future. Site
ownership, access restrictions, and monitoring would continue into.,the .foreseeable future.
Annual costs to maintain the site under this alternative are estimated to be approximately
-$1.2 million, with increases likely to address contamination that might be released in the absence
of further source control or migration control measures. :

(ARARs).
7.2 Alternative 6a: Removal Chemical Stabnhzatnon/Sohdlficatlon and Disposal On
Site

Under Alternative 6a, about 675,000 m’ (883,000 yd3) of contaminated sludge, soil,
sediment, structural material, vegetation, and process waste from the two water treatment plants

would be removed from the source areas and on-site storage areas. Approximately 342,000 m>

(447,000 yd®) of that material would be treated by chemical stabilization/solidification or volume
reduction, as appropriate, and about 772,000 m3 (1,010,000_yd3) of .treaped and untreated
. material would be placed in an engineered disposal facility on site.

It is expected that the remedial action activities could be completed within about
10 years after the Record of Decision (ROD) for this action. For this and all other alternatives,
substantial, continuous, physical on-site remedial action could commence within 15 months after
signature of the chemical plant ROD. Remedial actions could include removal of foundations
and contaminated soils to cleanup levels; construction of retention/detention basins; or treatment
of wastes currently stored in Building 434. A 15 month schedule would not be sufficient time
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. in which to commence disposal cell construction, due to design and procurement requirements,
' nor could a treatment facility (for CSS or vitrification) be operational in this time frame, due '

to the necessity to perform additional treatmerit studies and pllot testing to 1mplement full scale
de51gn and operation. : '

About one year would be required for pilot-scale testing; 3.5 to 4.5 years for design,
construction, and start-up of the chemical stabilization/solidification (CSS) process plant; and
4.5 years for operating the CSS facility. Construction and operation of the disposal facility
would require about 6.5 years. (Some of these activities would overlap.) Groundwater, surface
water, and air would be monitored at the site and at specific off-site areas throughout the cleanup
and maintenance period to facilitate protection of the general public and the environment.
Because waste would remain on site under this alternative (in the disposal facility), the U.S. .
Department of Energy (DOE) would review the effectiveness of the remedy at least every

Section 121(c_) of CERCLA, as amended.

‘Treatment would be used as a principal element of the response, primarily to reduce

the.mobility of contaminants in raffinate-pit sludge, process waste,-and certain soils. Standard

‘ equipment and readily available resources would be used to implement Alternative 6a, and the

' “total cost is estimated to be- about $157 million. The representative technical components of this
alternative are described in the followmg paragraphs.

Standard construction equipment and procedures would be used to remove contaminated
sludge and soil from the raffinate pits; sediment from ponds and lakes; solid material (including
structural material and debris, process equipment, rock, vegetation, and soil) from the MSA and
TSA; underground pipes; and soil from dump areas, scattered locations across the site, and
vicinity properties. Good engineering practices and other mitigative measures would be applied
to minimize potential releases;. for example, the size of the area being disturbed would be
minimized and erodible material would be misted with water during excavation and transport.

Sludge would be removed from the raffinate pits with a floating dredge and then
pumped as a slurry to an adjacent treatment facility. (Although' much of the surface water in
these pits would have been previously removed and treated under a separate action, a small
amount of water would be left in the pits to cover the sludge and prevent radon and part1culate
emissions.) After the sludge had been removed, the more highly contaminated soil forming the
berms and pit bottoms would be removed with conventional earth-moving equipment (such as

‘ : bulldozers and front-end loaders) and transported by truck to the treatment facility. Similar- .
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equipment would be used to excavate sediment from other surface water impoundments after the
water was removed and to excavate soil from across the site and vicinity properties. The'
excavated material not targeted for trutment would -be tmnsported by truck dxrectly to the
disposal facxhty ' :

Structural material, debris, and soil from the MSA and TSA would be removed and
transported 0 the'apprqpriate treatment facility or the disposal facility. In addition, a mobil_é
chipper would be used intermittently to-reduce the volume of woody material at the site; the
resultant chips may be composted on site to reduce the waste volume. Containerized process
chemicals stored in Building 434 would be either transported off site to a permitted incinerator
or treated in the on-site sludge processing facility with stabxhzauon or by chemlcal
neutrahzauon ' : : -

Excavated areas would be backﬂlled wnth clean soil material, regraded to natural
contours matching the surrounding topography, and vegetated to support final site restoration'.
Much of the backfill could be obtamed nearby; e.g., from a 81-ha (200-acre) parcel of land
owned by the Missouri Department of Conservation located on State Route 94 across from

" Francis Howell High School. Addmonal fill such as gravel sand, and topsoxl may be obtained
. from local vendors. : I

Two new facilities would be constructed on site to support this alternative: one for CSS
(the sludge processing facility) and another for physical treatment (the volume reduction facility).
* Each facility would be equipped with emission control systems to limit potential releases (e.g.,
a baghouse or high-efficiency particulate air [HEPA] filter system). A mulch pile would also
be constructed on site to enhance the biodegradation of wooden debris and vegetation.

“The volume of vegetation would be reduced and biodegradation facilitated by chipping
‘vegetation in a mobile unit and then placing it in a composting facility (mulch pile) at the
northern portion of the site. This pile would be maintained in an area of between 0.4 and 1.6 ha
(1 and 4 acres) until' material placement in the disposal cell could begin. The pile would be
actively managed to enhance the biodegradation process, and this composting could result in a
volume reduction of 80 to 90% (MKEF and JEG 1992). The end product of the process would
be placed in the on-site disposal cell. Materials such as railroad ties and utility poles would
probably not be composted because they would have been treated with chemicals to ‘inhibit
biodegradation. These materials would be chipped and placed in the disposal cell.
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The two criteria applied to determine what material will be treated by chemical
stabilization/solidification are (1) whether treatment is needed to provide a structurally stable

_material, or (2) whether treatment is needed to eliminate the characteristic that would otherwise

make the waste subject to the RCRA land disposal restrictions. Material expected to be treated
includes the raffinate pit si’udges (which are not structurally stable) and certain soil excavated
from the quarry and in short-term storage at the TSA (which may be RCRA characteristic
waste). Other material that may be treated includes process residuals from the water treatment

- plants and soil beneath the raffinate pits. Material treated by chemical stabilization/solidification

would increase in volume by about 32%, and the overall volume for combined waste disposal
would increase by about 12%. To minimize emissions during material transport to the sludge
processing facility, the sludge would be pumped directly to the treatment facility as a slurry, and

" loose soil material would be wetted during transport over the short distances from the staging

areas or pltS

The CSS treatment facility would be situated on approximately a 0.8 ha (2 acre_),arezi
located near the raffinate pits. Following dredging, settling, and thickening, the raffinate sludge
would be conveyed to the CSS treatmént plarit by 'pumping or other continuous conveyance
system. The thickened sludge would be placed in a storage tank and feed parameters (¢.g., -
density and moisture content) ch'ecked before the sludge is metered into a mixing unit with

* binder agents.. Binders that through bench scale testing have proven effective in immobilizing

contaminants in the raffinate sludge and site and quarry soils are fly ash and Portland cement.

The CSS grout material r;esulting from the mixing of raffinate sludge and binder agents
would be tested for quality control parameters and either be transported by truck to the disposal’
facility for grouting of voids in dismantlement debris or be further mixed with contaminated soils
to produce a CSS soil- like.product. These quality control parameters will be determined during
pilot-scale. testing of the CSS grout material. The batch material from the pilot scale program
will be tested using the toxicity characteristic leaching procedure (TCLP). Results of TCLP
testing will then be utilized to develop the quality control parameters for the grout material
produced in the full-scale CSS facility. The mixing of CSS grout with soils would either be
performed in the same mixer (e. g high shear mixer) used to initially produce the CSS grout
or, if necessary, another mixer (e 2., pug mill) which may be more suitable for producing a CSS
soil-like material. This determination will be part of the CSS pilot testing program.

Other equipment components involved in the CSS treatment process such as tanks,
pumps, compressors, valves, and piping for the preparation, storage, and conveyance of feed
materials are readily available and widely used in the construction, mining, and hazardous waste
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remediation mdustnes ‘The operating parameters of the CSS ‘treatment facility will be refined
and the CSS grout and soil-like formulas optumzed to meet performance and placement criteria
during pilot testing. :

‘ Volume 1fedu‘ctibn operations would include the-use of material-sizing equipment such -
as a shear, an impact crusher, a rotary shear shredder, and an in-drum compactor to treat"

. structural material, rock, and containerized debris such as used personal protective equipment. -

" The volume of material processed by these methods would be reduced from 10% to 50%,

depending on the specific material type. A decontamination unit would also be provided to treat *

selected structural materials for which release and reuse is practicable. Such material could be”

treated with a wet or-dry abrasive blast process; the equipment and facility would contain

_ emission control systems. -Any structural material determined to be unreleasable would be
. transported to the dxsposal facnhty

s

Other facilit_ies already present on site for interim actions would continue to be used for -

" this remedial action, including the MSA, water treatment plant, and -decontamination pad.
-Support facilities would also be maintained on site to provide electrical power, p'otable water,

showers, portable sanitary facilities, offices for the construction management staff, and staging -

. for excavation and construction activities. Most of these facilities are already in place, and they
could be expanded to address incremental requirements associated with increased activity on site.
Additional staging facilities would be constructed to support the heavy equipment needed for
cleanup activities and to prov:de for stockpiling of material. , :

- The various treatment and support facilities would be dismantled at the end of the
‘remedial action period and either decontaminated for reuse (e.g., at another DOE facility) or,
_ assuming reuse is ndt feasible or cost effective, treated by volume reduction and placed in the
disposal facility. Following closure of the water treatment plant a mobile water treatment unit
may be utilized to support final site-closure activities.

An engineered disposal facility would be constructed at the chemical plant area within .
a specifically designated portion of the site that has undergone numerous subsurface

investigations to confirm the suitability of the area for disposal of site wastes. The scope and
range of the waste materials would cover an area of about 17 ha (42 acres) while. the -entire
. facility including the perimeter encapsulation dikes, would cover about 28 ha (70 acres). The
design volume of material that would be placed ‘in the cell is estimated to be about
1.1 million m3 (1.5 million yd). This value includes incremental swell factors associated with
excavation and treatment, and a contingency of about 10% to address the potential contribution
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from subsurface and off-site material that has not yet been adequately characterized, including -
material that may be generated by future cleanup activities at the quarry and the Southeast
Drainage. ' '

The base of the disposal facility would consist of a double liner/leachate collection
system. The lower leac'hate collection system would also serve as a leachate detection system
and would facilitate the monitoring of cell performance during operation of the cell and the .
active leachate management period. The liners would be designed to minimize transport of any
" leachate from the contaminated material that would be contained in the cell. The multilayer cell
" cover would include an inﬁlt(atibn/radon'attcnuatibn barrier, a biointrusion layer, a frost
_protection layer, and an erosion protection layer. This cover would serve as a barrier to radon
release and would protect against the potential effects of freeze-thaw cycles, intrusion by plant -
roots_or burrowing animals, and erosion (including that associated with extreme precipitation
events). The cell would beseismically engineered to withstand damage from potential
earthquakes. The cell would be maintained and its performance would be monitored for the long -
term.

The cell would be constructed in stages to provide timely receiving capacity for waste
generated by various concurrent cleanup activities (e.g., building dismantlemen_t and volume
" reduction). This staged construction would minimize both the need for temporary storage and-- -
the»pdtential for construction impacts by limiting the active work area. The cell would be
maintained and its performance monitored for the long term, and its effectiveness would be
- reviewed every five years. The monitoring program would include visual inspection; of the cell
and regular testing of air, surface water, and groundwater. The surface water and groundwater
monitoring program would comply with 40 CFR 264 Subpart F and 10 CSR~25-7.264(2)(f) as .
described in Section 10. This monitoring would be frequent (e.g:, quarterly to annually) during
the near term, and the frequency of monitoring would be evaluated within the five-year schedule, -
after the site entered long-term caretaker status and reduced, if appropriate.

_ Site-specific operational and contingency plans would be prepared to support the -
remedial action. - These plans would specify (1) safe work practices, engineering controls, and -
worker protective equipment to reduce occupational exposures and/or contaminant releases;
(2) monitoring techniques and frequencies; and (3) contingencies for a variety of possible
occurrences (e.g., an accident, ‘increased contaminant levels measured by monitoring systems,
or an environmental disturbance such as a heavy rainstorm, tornado, or earthquake).
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Under Alternative 62, the DOE would continue to ‘maintain _custody . of and

accountability for the disposal area, but the remainder of the site could be released for other use.

For example, the property outside the disposal location could be transferred back to the Army
for incorporation into the adjacent Army Reserve Training Area, or it could be released for
~ incorporation into the adjacent wildlife areas. Planning discussions would be held with parties
interested in the future use of this property after the remedy is selected for the current remedial
action. However, the final disposition of the site will not be determined until after the final
-, remedy is selected for the chemical plant area; i.e., until after the decision is made for the
groundwater opemble unit within the next several years. Any institutional controls pertinent to
the future use of this property, such as restrictions on the use of land or groundwater, would be
identified at that time.

7.2.1 Applicable or Relevant and Apﬁropriate Requirements

Federal and State environmental laws were evaluated for their applicability or relevance
and appropriateness to the circumstances of the releases and threatened releases at the site. The
applicable or relevant and appropriate requirements are discussed below. v '

Subtitle C of the Resoun:e Conservanon and Recovery Act (RCRA), as amended by: the
Federal Facilities Complmnce Act (FFCA), regulates the generatlon transportation, treatment,
storage, and disposal of hazardous wastes as defined in 40 CFR 261. The determination on the
. applicability of RCRA Subtitle C requirements to the various response alternatives included an

site.

Based on current infor’maiion (e.g., site records, the likely sources of contaminants),
there are no known listed hazardous wastes present in any of the source areas on-site. Three
drums of containerized chemicals stored in.Building 434 may be sufficiently similar to discarded
commercial chemical products (listed wastes), which would make Subtitle C requirements
-relevant and appropriate to their management. However, it is not planned to manage these
drums in the on-site treatment or disposal facilities. Further characterization of these drums is
underway to assist in determining treatment/disposal options at a commercial facility. Pending
a decision on treatment and disposal options for this waste, the drums are being stored on site
- in accordance with the RCRA. ' '

A relatively small volume of materials fails the TCLP test and must be considered a
characteristic hazardous waste. The management of these materials must comply with RCRA
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(as aniended by the FFCA) Subtitle C requirements, until they are treated to remove the
characteristics and successfully test to be nonhazardous. The analysis of action-specific ARARs
addressing relevant and appropriate RCRA hazardous waste rules is presented in Section 10.

Past bench scale tests have shown that the chemical stabilization/solidification product
will pass the TCLP test and that decant or free liquid from the product would very likely also
pass. Ongoing studies are being conducted to confirm that the free liquid will pass the TCLP
test. This issue will also be addressed during CSS pilot scale testing. If needed, specialized
addititives or reagents Will be added to the CSS mixture to reduce any potential for the free
.. liquid to fail the TCLP ‘test. Although only small amounts of free liquid are expected to be
generated from the CSS product, it will be managed through placement techniqués as described -

in Section 10.2.3.4, Other Disposal Requirements. '

All surface water discharges at the site are controlled through a surface water
management program carried out in accordance with National Pollutant Discharge Elimination
‘System (NPDES) permits issued under Section 402 of the Clean Water Act (CWA). Any
- changes in surface water discharges durmg construction of the disposal cell would be addressed

through the NPDES permxt

The National Emission Standards for Hazardpus Air Pollutants (NESHAP) are set forth
under the Clean Air Act (CAA). The NESHAP standards have been set for those contaminants
present in site wastes (i.e., radionuclides and asbestos) which may be released mto ‘the air during
excavation/construction activities.

. The following standards for radionuclides in 40 CFR 6] are applicable to remedial
actions under consideration. Subpart H regulates emissions of radionuclides other than radon
from DOE facilities. Emissions of these radionuclides to the ambient air shall not exceed
amounts that would cause any member of the public to receive an effective dose equivalent of
10 mrem per year. Subpart H is applicable to the protection of the public during xmplemematxon
of the remedxa] action as the Weldon Spring site is a DOE facility.

-Subpart Q sets forth the standard for radon emissions. The standard states that no
source at a DOE facility shall emit more than 20 pCi/m?s of Rn-222 into the air as an average
for the entire source. This standard is applicable at completion of the final remedial action as
the Weldon Spring site is a DOE facility. '
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_Regulation 40 CFR 61 Subpart T is considered relevant and appropriate to final site
- conditions beéause the site contains material sufficiently similar to uranium mill tailings.
Subpart T states that Rn-222 emissions to ambient air from uranium mnll tarlmgs piles whrch are
no longer operational should not exoeed 20 pCr/m S. :

The asbestos standard in 40 CFR 61 Subpart. M requiring no visible emissions is
considered to be-applicable to some of the remedial actions under consideration. Various other
requirements pertaining to asbestos - abatement projects are promulgated in 40 CFR 61
Subpart M.  These requrrements address asbestos removal, demolition, and renovation

operations. * Because - the Weldon Spnng site remedial action includes asbestos abatement -

activities, these standards and requirements are apphcable to the remedial alternatives undir
- consideration. Removed asbestos is being stored on an interim basis pending final disposal. The
NESHAP disposal requirements for asbestos are applicable at the time of final waste drsposa]

. Regulation 40 CFR 192.02(b), which addresses releases of radon from tailings disposal
piles, is considered to be relevant and appropriate to those aspects of the remedial alternatives

‘which involve waste disposal. At completion, the disposal facility will have to-meet the Rn-222

flux standards specified in 40 CFR 192 02(b). This standard requires reasonable assurance that
Rn-222 from residual radioactive faterial will not (1) exceed an average release rate of
20 pCi/m?s, or (2) increase the annual average concentration of Rn-222 in air at or above any
location outside the site perimeter by more than 0.5 pCi/l. This regulation is relevant and
appropriate as the Weldon Spring waste is considered sufﬁc:ently similar to uranium mill
tailings.

Subpart D of the Uramum Mill Tmlrngs Remedial Actxon (UMTRA) regulations sets
forth standards for the management of uranium by-product materials. Regulation 40 CFR
192.32(b) sets forth closure standards and is considered applicable to the remedial action at the
~ Weldon Spring site, as the radioactively contaminated material has been classified as by-product
material as defined in the Atomic Energy Act, as amended.

The State of Missouri has adopted the National Ambient Air Quality Standards
(NAAQS) criteria specified in the CAA through the Stare Implementation Plan and has
~ promulgated ambient concentration standards under 10 CSR 10-6.010. Implementation of some
of the remedial alternatives could result in emissions of several of the criteria pollutants,
including particulate matter (50 ug/m? annual average or 150 pg/m> over a 24-hour period) and
lead (1.5 pug/m? quarterly average). Although ambient standards for these contaminants are riot
ARARs, the standards provide a sound technical basis for ensuring protection of public health
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and welfare during implementation and wxll be consxdered for componems of the remedial action
involving potennal air releases.:

Particulate standards promulgated under 10 CSR 10-5.180 (Missouri -Air Pollution
Control Regulations) for internal combustion engines (no release for more than 10 seconds at -
-one time) are applicable to paruculate release from any mtemal combustion engines used dunng
implementation of the action. -

" The Missouri Department of Health has issued standards for Protection Against Ionizing
Radiation in 19 CSR 20, which include a Rn-222 concentration limit of 1 pCi/L above
background (quarterly average) .in uncontrolled areas. This requirement is applicableto
protection of the public during remedial action activities. The remaining requirements are
similar to those identified in the DOE Orders for radiation protection of individuals and the
' environment, and the remedial action will also comply with the applicable provisions of those
Orders.

Missouri has adopted by reference the RCRA Subtitle C hazardous waste management -. . .
regulations. These State requirenients are the same as the Federal requirements (the State .
requirements are not more stringent), which are considered ARARs. However, Missouri has .
. also adopted additional rules., which include landfill siting requirements, that are considered

legally applicable: to the disposal of hazardous waste in the State. These requirements are
" discussed separately, with the dction-specific ARARs identified in Section 10. =

Atomic Energy Act (AEA) requii'ements for DOE’s radioactive waste management and :
radiation exposure standards are incorporated into DOE Orders developed under DOE's AEA
authority. These Orders are generally consistent with, and typically include, equivalent technical
Nuclear Regulatory Commission (NRC) requirements that are appropriate for DOE operations
- and waste management. DOE Order requirements are “to-be-considered” (TBC) requirements,
which when included in a DOE CERCLA Record of Decision (ROD) are enforceable cleanup
standards under the CERCLA. Limited sections of NRC requirements can be "Relevant and
Appropriate” or TBC only when DOE Orders do not clearly address a specific condition' or
particulars of the site, and supplemental requirements from NRC requirements are needed to
facilitate protection of human health and the environment.

Key environmental reciuirements promulgated by the NRC were assessed to detérmine
their potential as relevant and appropriate or to-be-considered (TBC) requirements for the
Weldon Spring Site Remedial Action Project. Radiation exposure standards are promulgated in
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10 CFR 20. These standards are not applicable because they apply only to NRC licensees.
~ Neither are these standards both relevant and appropriate based on the circumstances of the
. action relative o the type of facility for which similar, equally protective standitds have been
established in DOE Orders 5400.5, Radiation Protection of the Public and the Environment; and
5480.11, Radiation Protection for Occupational Workers, for radiation protectxon The remedial
action will be conducted in accordance with DOE Order 5400.5, Chapter II, *Requirements for
Radiation Protection of the Public-.and the Environment" and Chapter III, “"Derived
Concentration Guides for Air and Water.” The remedial action will also follow DOE Order
5480.11. ‘ ' ;

Standards. published under 10 CFR 61 address the disposal of low-level radioactive
* waste. These requirements are not appli&ble because the definition of wastes covered under this
part specifically excludes 11e(2) byproduct materials. Neither are the requirements of 10 CFR
‘61 both relevant and appropriate because the design standards address near-surface disposal, for
which the disposal unit is typically a trench, and release for unrestricted use could be considered
after 500 years on the basis of assumed radioactive decay and migration. These requirements
are not technically appropriate to the long-lived, radon-generating, alpha-emitting materials
present at the Weldon Spring site. The remedial action will be conducted in accordance with
DOE Order 5820.2A, Radioactive Waste Management, Chapter 111, *Management of Low-Level
Waste” and Chapter 1V, "Management of Wiste Cohtaining Byproduct Material and Naturally
‘Occurring and Accelerator Produced Radioactive Material."”

7.3 Alternative 7a: Removal, Vitrification, and Disposal On Site .

Alternative 7a. is ‘similar- to Alternative 6a except that vitrification would be the
treatment method for the sludge, the more highly contaminated. soil and sediment, and the
containerized process waste Under Alternative 7a, about 675, 000 m3 (883,000 yd’) of
contaminated sludge, soil, sediment, structural material, and water -treatment plant process
wastes would be removed from the source areas and on-site storage areas. About 342,000 m?
(447,000 yd®) of that material would be treated by vitrification or volume reduction, as
appropriate, and about 522,000 m? (683,000 yd*) of tr&ted and untreated material would be
placed in an engineered disposal facility on site.

It is projected that remedial action activities could be completed in 10 years following
the ROD, if no difficulties were encountered during testing, start-up, or operation. It is
estimated that 2.5 to three years are estimated to be required for bench-scale and pilot-scale
testing; five to seven yéars for design, construction, and start-up of the vitrification facility; and
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four years for opémtion. As construction and operation of the disposal facility would require
about 6.5 years, some of these activities could overlap. However, ' the total time required for
these activities could "be longer because of the innovative nature of thxs technology. As in
Alternative 6a, releases would be controlled with good engineering practxces and mitigative
measures; and monitoring would be conducted throughout the cleanup and maintenance period
to address protection of the general public and the environment. Similarly, the DOE would
review the effectiveness of the remedy every 5 years.

 Treatment would be a principal element of Alternative 7a, and vitrification would '
reduce the toxicity of certain contaminants (e.g., nitrate and nitroaromatic compounds); the
toxicity of radiation from the site waste would not be affected by vitrification (or any other
treatment method). Vitrification would also reduce the mobility of contaminants in soil and
' sludge and the disposal volumes of these media; this treatment method would result in a volume
reduction of about 68% for the treated material and an overall volume reduction of:24% for the .
combined waste. _The volume of other material, such as structural debris and vegetation, would
be reduced as described for Alternative 6a.

Standard equipment and readily available resources would be used for the excavation
- and nonthermal treatment operations. However, equipment and resources are not readily .
--available for vitrification. Use of the vitrification technology for large-scale operations is
innovative and would require further bench-scale and pilot-scale testing followed by engineering .
scale-up before implementation at the Weldon Spring site. The total cost of implementing
Alternative 7ais estimated to be about $182 million. The representative technical components
of removal and much of the treatment and disposal components are the same as described for
Alternative 6a. Those componcnts of Altemame 7a that dnffcr from Alternative 6a are
described in the following paragraphs.

The vitrification unit within the sludge processing facility would be expected to consist
of two melters operating in parallel to provide system flexibility. The contaminated material that
would be treated in these melters is the same material that would be chemically treated under
Alternative 6a. Feed preparation (sludge dewatering and material sizing) would be requxred
before vitrification. In addition, the sludge and soil would have to be mixed in an optimized
blend ratio to produce a glassy. product The vitrification process would operate continuously
(24 hours per day throughout the year), and would consume a considerable amount of energy.

_The vitrified product would be irregularly shaped 0.32- to 0.64-cm (1/8- to 1/4;in.)
pieces of glass-like fritted material; it would be collected in a hopper and transferred to bins for .
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. truck transport directly to the disposal facility or to an adjacent staging area. Emissions from
. the vitrification process would be treated before release to the atmosphere. The specific off-gas
treatment system would be developed following bench-scale and -pilot-scale testing and

optimization, but it would likely consist of a heat removal system, a primary quench scrubber,

a submicron aerosol scrubber; a nitrogen oxide gas removal system, and a final filtration s}'stem',
as required. Off-gas treatment requirements under this alternative would result in addmonal
techmcal complexxty, and delays could occur if madequate controls were achxcved during testmg

The location of the disposal area would be similar to that identiﬁed for Alternative 6a_;.
However, for Alternative 7a, it was assumed that two cells could be constructed over the same
general surface area. The first would be the same as that described for Alternative 6a, only
'smaller, and would receive all but the vitrified material. The design volume for nonvitrified
material is about 591,000 m*® (773,000 yd’) with contingency. This disposal facility would
cover about 12 ha (30 acres). A second cell could be constructed for the vitrified material, and
it could have less stringent engineering controls if pilot testing demonstrated that the product

would resist leaching. That is, although this cell would contain a cap similar to that described.
for Alternative 6a-and a compacted natural clay liner, it would not include a leachate collection

system because the material is expected to withstand léaching into the long term. The design

- volume of this cell is about 86,400 m’ (113,000 yd’) with contingency, and it would cover an -

area of about S ha (12 acres). The vitrified material would be cohesionless and would be placed

in the cell in alternate layers with a binder such as clay to promote waste compaction and -

increase cell stability. The cell would be maintained and its performance monitored for the long
term. As described for Alternative 6a, site-specific operational and contingency plans would be
prepared to support the remedial action phase’ of thns project, and institutional controls would
be maintained for the long term. '

On the basis of éonﬁnuing engineering evaluations and pending further analyses to be
developed during the detailed design phase, this approach might be modified to paralle] the
scenario described under Alternative 6a. The result would be a single disposal facility, designed

~to contain both the vitrified and untreated waste, which would incorporate the same features.

described under Alternative 6a. The major difference would be the smaller size of the cell
because of volume reduction achieved during vitrification. The analyses for the representative
case in the FS are expected to bound potential impacts that would be associated with cell
operations (including construction, waste placement, and closure) under the modified approach
if Alternative 7a were selected. '

m:\users\jofiblg\rod\rod_txt.s-7.h10 59




7.3.1 Applicable or Relevaht and Appropriate Requiréements

ARARs for this alterpative are similar to the ones discussed for 'Altema'tive‘6a.
Additional emission standards for Alternative 7a are discussed below. '

Regulation 40 CFR 266 Subpart H provxdes RCRA emissions standards for hazardous
~ waste burned i in boilers and industrial furnaces. This requirement is considered applicable to the
vitrification alternative, as the fossil-fuel heated melter proposed for the vitrification facility is
an industrial furnace that will process hazardous wastes. Part 266.104 states that the furnace
must achieve a destruction and removal effi iciency of 99.99% for each principal organic
hazardous constituent. Concentrations of carbon monoxide (CO) in the off-gas must not excwd
100 ppmv (parts per million by volume) over a 60 minute moving average. Particulate emissions
must not exceed 180 mg/dscm (dry standardcubic meter) or 0.008 gr/dscf (dry standard cubic
foot) when corrected to 7% oxygen in the stack gas. In addition, Part 266.102 states that CO,
oxygen, and possibly total hyrocarbons must be monitored continously at a point downstream
of the combustion zone and prior to release into the atmosphere. The monitoﬁng must conform
with performance speciﬁcationé found in Appendix IX of 40 CFR 266.

Regulation 10 CSR 10-5.030 limits particulate matter emissions from new indirect
heating sources. Regulation 10 CSR 10-5.050 limits particulate matter from any industrial source
to less than 0.030 grain/standard ft® of exhaust gas. Regulation 10 CSR 10-5.090 limits the
opacity of the exit gas to 20%: The regulations are considered applicable to the vitrification
process as the fossil-fuel ‘heated melter is considered an industrial furnace which. emits exit
gases.

7.4 Alternative 7b: Remboval, Vitrification, and Disposal at the Envirocare Facility

Alternative 7b is similar to Alternative 7a except that the treated and untreated material
would be transported to the Envirocare facility near Clive, Utah, for disposal. It is expected that
the removal and treatment activities at the Weldon Spring site could be completed within the
same time frame as Alternative 7a; however, the environmental compliance process associated
with obtaining the necessary license to dispose of the large volume of by-product material at the
Envirocare facility could delay implementation of this alternative. Release controls and
monitoring would also be the same as previously described. Under this alternative, the same

. material targeted for treatment under Alternative 7a would be vitrified at the Weldon Spring site
before off-site transport for disposal. The total cost of implementing Alternative 7b is estimated
to be about $351 million. '
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The Weldon Spring waste is classified as 11e(2) by-product material as defined in the
Atomic Energy Act, as amended. The DOE can transfer this type of material only to organiza-
tions licensed to receive it by the U.S. Nuclear Regulatory Commission ,(NRC). ' This
requirement would apply to the disposal of waste from the Weldon Spring site at the Envirocare
site. The Envirocare site has been permitted by the State of Utah to accept mixed hazardous

' waste and naturally occurring radioactive material. However, a disposal facility is not currently

available at the site to receive material from the Weldon Spring site (i.e., 11e(2) by-product
material). Envirocare of Utah, Inc., has submitted an application to the NRC for a license to
allow for disposal of 11e(2) by-product material, and the NRC is currently ‘preparing an

- Environmental Impact Statement (EIS) to support the license application. Because of the nature

of the regulatory compliance process associated with the proposed Envirocare facility, the
Weldon Spring site cleanup might be delayed for several years under this altemat:ve, dependmg
on the length of time-it takes. the NRC and the Env1rocare owners to complete the envxronmental

_review process

The technologies and activities that would be used to construct, operate, and maintain
a disposal facility for the Weldon Spring waste at the Envirocare site would most likely be
similar to those identified for Alternative 7a. Although implementation of Alternative 7b would
allow for release of the entire Weldon Spring site for future uses, the site will be evaluated every.
five years to evaluate the effectiveness of the cleanup. The long-term institutional controls -

 appropriate for the Weldon Spring site would be determined on the basis of final site conditions,

which will depend on the remedy selected for the groundwater operable unit, as.described for
Alternative 6a.

To support off-site disposal, the treatment facilities planned for the Weldon Spring site
would have to be modified to include a staging area for loading the waste product into containers
and onto trucks for off-site transport. These trucks would then transport contaminated material
from the Weldon Spring site to a rail siding transfer station in Wentzville, Missouri, that would
be either leased or newly constructed to support this action. About 38,600 trips would be
required to transport the material to the siding over a combined one-way haul distance of

932,000 truck-km (579,000 truck-mi). The material would then be transferred to railcars for

subsequent shipment along a commercial rail line to Clive, Utah. The transportation component

- of this alternative would probably extend over seven years. On the basis of an estimated

515 required train trips, Alternative 7b would involve transportation over about
1,240,000 rail-km (773,000 rail-mi). - .
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Transport of waste for-off-site disposal at the Envirocare facility would result in an
increased risk of transportation, accidents, with the potential for exposing workers and the
geﬁera! public to radioactive and chemically hazardous substances. On the basis of current
statistics for highway and rail accident rates and the distance that would be traveled by transport
vehicles, a total of about six transportation. accidents would be expected to occur. About half
of these would be truck accidents, largely as a result of truck transport of the waste to the rail
siding transfer station in Wentzville. The remaining three transportation accidents would involve -
railcars transporting the waste to Clive. Based on statistics, no fatalities would be expected,
although several injuries could occur as a result of these accidents.

7.4.1 Applicable or Relevant and Abpropriate Requirements

Compliance with ARARs under Alternative 7b would be the same as for Alternative 7a.
In addition, applicable requirgm‘énts for transportation of radioactive and chemically hazardous
material to the Envirocare facility would be met. '

7.5 “Alternative 7c: Removal, Vitrification, and Disposal at the Hanford Reservation
Facility - ' :

Alternative 7c is similar'to Alternative 7b except that the contaminated material would
be transported- to the Hanford Reservation facil‘ity*near Richland, Washington, for disposal.
Removal and treatment considerations would be the same as described for Alternative 7b, and
the basic components of off-site disposal would be similar.

Under Alternative 7c, cleanup activities at the Weldon Spring site could be delayed
many years because an appropriate disposal facility is not currently available at the Hanford
facility to receive site waste and no such facility is planned. The technologies and activities that
would be used to construct, operate, and maintain a disposal facility at the Hanford site would
likely be similar to those identified for Alternative 7a. The total cost of implementing
Alternative 7c is estimated to be about $304 million. This cost is based on an estimate of
$130/m> ($100/yd>) to dispose of the large volume of waste from the Weldon Spring site. The
cost estimate for this alternative assumes that Jong-ter.ni monitoring and maintenance at the
Hanford site would cost the same as at the Weldon Spring site. A detailed cost analysis would
be performed to de\A'elop a firm price for disposal at the Hanford site, if this were a component
of the remedy selected for the Weldon Spring site.

m:\users\jof\blg\rod\rod_txt.s-7.h10 62



Transport of contaminated material to the Hanford site for disposal would involve the
same considerations identified for Alternative 7b, but Alternative 7c would require transporting
the material along a commercial rail line to Richland, Washington, and transferring it to a

"dedicated rail line for transport to the Hanford site. On the basis of an estimated 515 train trips,

Alternative 7c would involve transportation over about 1.7 million rail-km (1.1 million rail-mi)

- during an estimated seven-year period. A total of about eight transportation accidents would be'
expected, three mvolvmg trucks and five involving railcars. .(More railcar accidents are .

expected for Alternative 7c than 7b because of the longer transport distance.) Statistically, no
fatalities would be expected, although several injuries could occur as a result of. these accidents.

7.5.1 Applicablé or Relevant and A'ppropfiate Requirements ' : 9
Compliance with ARARSs under Altemnative 7c would be the same as for Alternative 7a.

In addition, applicable requirements for transportation- of radioactive and chemncally hazardous
material to the Hanford Reservation facility would be met.
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8 SUMMARY OF COMPARATIVE ANAL:YSlS OF ALTERNATIVES

The U.S. Environmental Protection Agency (EPA) has identified nine evaluation criteria
against which final remedia) action alternatives are to be evaluated. . These criteria are derived
from statutory requirements in Section 121 of the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), as amended, as well as other additional technical
and policy considerations that have proven to be important for selecting remedial alternatives.
A balancing’ of these criteria is used to determine the most appropriate solution for the specific
problems at each site. These statutory mandates, which any selected remedy must meet, include
protection of human health and the environment, compliance with apphcable or relevant and
appropriate requirements (ARARs), cost effectiveness and use of a permanent solution and
alternate treatment or resource recovery technologies to the maximum extent practicable. The
nine criteria are: :

1. Overall protection of human health and the environment. Addresses
protection from unacceptable risks in both the short term and the long term
by minimizing exposures. ‘

2. Compliance with ARARs.- Addresses compliance with Federal and State
environmental requirements and State facility siting requirements, unless a
waiver condition applies.

3. Long-term effectiveness and permanence. Addresses residual risks, focusing
on the magnitude and nature of risks associated with untreated waste and/or’
treatment residuals. This criterion includes a consideration of the adequacy
and reliability of any associated institutional or engineering controls, such as
monitoring and maintenance requirements.

4. 'Reducgion of contaminant toxicity, mobiliry, or volume through trearmen.
-Addresses the degree to which treatment is used to address the principal
.~hazards of the site; the amount of material treated; the magnitude,
significance, and irreversibility of specific reductions; and the nature and
quantity of treatment residuals.

5. Short-term effectiveness. Addresses the effect of implementing the alternative
relative to potential risks to the general public during the action period,
potential impacts to workers and the environment during the action period, the
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~ effectiveness and reliability of mmgauve measures and the time reqmred to
achieve protecuon of workers and the environment.

6. ImpIememabzhry Addresses techmcal feasibility, mcludmg the availability
and reliability of xeqmred resources (such as specific material and equipment,
facility capacities, and availability of skilled workers); the ease of
tmplememauon and the ability to monitor effectiveness. This criterion also
addresses administrative feasnbxhty, e.g., coordination with other agencxes and
the need for approvals or perrmts for off-site actions as appropnate to the
altematwe '

7. Cost. Addresses both capital costs and operauon and maintenance costs, as
- well as the combined net present worth. ‘

8. State acceprance. Addresses formal comments made by the State of Missouri -
on the consideration of alternatives and identification of the preferred -
alternative. ' '

9. Community acceptance. . Addresses the formal comments made by the
. community on the alternatives under consideration. . '

The first two criteria are considered threshold criteria and must be met by the final
remedial action alternatives for a site (unless a waiver condition applies to the second criterion).

The next five criteria are considered prirhary balancing criteria and are evaluated together to -
identify the advantages and disadvantages in terms of effectiveness and cost among the -

alternatives. The 1ast two are considered modifying criteria and are evaluated after the Remedial
Investigation/Feasibiliry Study (RI/FS) has been reviewed.

8.1  Threshold Criteria
8.1.1 Overall Protection of Human Health and the Environment

All of the final alternatives except Alternative 1 (no action) would provide overall
protection for human health and the environment. This protection could not be ensured for the
extended future, if no action were taken, because over time contaminants could miigrate via
groundwater to off-site receptors, resulting in possible impacts. For each of the action
alternatives, human and environmental exposures would be reduced by removing the sources of
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contammauon .treating the waste that contributes to the principal hazards at the site, and
managing low-risk contaminated materials not requiring treatment by permanently containing
these untreated materials with the treated waste product in an engineered disposal facility
designed to prevent the release of contaminants into the environment for at least 200 to

1,000 years.

8.1.2 Compliance with ARARs
Alternative 1 (no action) would not comply with all Federal and State ARARs.

Alternative 6a would meet all location, action, and contammant-specnﬁc ARARs with the
excepuons of ' :

L The.State of Missouri’s Rn-222 limit of 1 pCi/l above background in uncontrolled

areas (19 CSR 20-10.040) may not be achieved during implementation: Absolute
compliance with requirement’ during all phases of remedy implementation is

* technically 1mpract1cab1e from an engineering perspective (Section 121(d)(4)(C) of
the CERCLA). -

. Regulation 40 CFR 61, Subpart M presents National Emission Standards for

- Hazardous Air Pollutants (NESHAP) requirements for asbestos handling. Due to- '

technical 1mpracucab1hty and potential increased exposure-to personnel, the small

' pieces of asbestos found in the quarry bulk wastes (smaller than 0.6 m x 0.6 m.x

0.05 m [2 fix 2 ftx 2 in. 1) will not be segregated from the soils. As this material
is moved from the temporary storage area (TSA), the NESHAPs requu'ements will
be waived under Section 121(d)(4)(B) of the CERCLA '

e Regulation 40 CFR 268, Subpart E.' speciﬁes the land disposal restrictions (LDRs).
The LDRs prohibit the storage of restricted wastes unless storage is solely for-the
purpose of accumulating sufficient quantities of wastes to facilitate proper treatment,
recovery, or dxsposal The limitations on storage time are waived under Section
121(d)(4)(C) of the CERCLA.

- » Regulation 40 CFR 268, Subpart C specifies LDR restrictions on hazardous waste
placement. This requirement is waived under Section 121(d)(4)(A) of the CERCLA.
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* Regulation'40 CFR 268, Subpart D 'speciﬁes"treatment standards which must be

attained prior to land disposal of the hazardous waste. The treatment standard based
. upon use of a specified technology is waived under Section 121(d)(4)(D) of the
" CERCLA.

e Regulation 10 CSR 25.5-262(2)(C)1 sets forth the State regulation that hazardous
wastes stored prior to off-site shipment shall comply with U.S. Department of
Transportation (DOT) regulations regarding packaging, marking, and labeling.
.Meeting new packaging requirements for storage set forth in the DOT requirement
HM-181 (m 49 CFR) could potentially result in unnecessary personnel exposure.

¢ Therefore, this requu'ement is. waived " under Section 121(d)(4)(A) | and Section
' 121(d)(4)(B) of the CERCLA. S
4

° 'Regulation 40 CFR 761.65(a) requires that any polych]oﬁnéted biphenyl (PCB) article

or container be removed from storage and disposed of within one year from the date .
. when it was first placed in storage. This requirement is waived under Section

'121(d)(4)(A) of the CERCLA.

* Regulation 40 CFR 761.75(b)(3) of the Toxic Substance Control Act (TSCA)-states-

that the bottom landfill liner system or natural in-place 'soil barrier shall be at least
17 m (50 ft) from the historical hlgh-water table. This requirement is waived: under
.. Section 121(d)(4)(D) of the CERCLA. ' ot _-*

e Regulation 40 CFR 264.314(f) sets forth restrictions on the placement of ‘waste
containing free liquids in a landfill. This requirement is waived in accordance with
Section 121(d)(4)(B) and Section 121(d)(4)(D) of the CERCLA.

Alternatjve_?a would meet all location, action, and contaminant-specific ARARs.

. The exceptions to this alternative meeting all ARARs, and waivers for these exceptions,

 are the same as those discussed under Alternative 6a. The waiver for 40 CFR 264.314(a), (b),

(¢), and (d) regarding placement of free liquids in a landfill is not applicable to Altemauve 7a,
as vitrification produces a glass-like product with no lnquxds

Compliance with location, comaminant, and on-site action-specific requirements for
Alternative 7b would be similar to that described for Alternative 7a. Applicable requirements
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for transponauon of radioactive and chemically hazardous matenal to the Envirocare facility
would be met. under this alternative,

Complxance thh ARARs under Altemanve e would be sxmllar to that descnbed for
Altemmative 7b.

- 8.2  Primary Balancing Criteria
8.2.1 Long-Term Effectiveness and Permanence

The long-term effectiveness of chemical stabilization/solidification generally is considered
. to be less than for vitrification (i.e., wastes that are vitrified could be expected to resist leaching
for a longer time [thousands ¢ of years] compared with the chemically stabilized form [hundreds
of years]. However, the uncertainties with regard to the performance and 1mp1ememab1hty of
vitrification steered the decision toward a more demonstrated technology. In fact, it was this
combination of performahce uncertainty and potential for greater long-term effectiveness that led
_ to the decision to further evaluate vitrification as a contingency treatment optioh in the selected
remedy. The important point is that residual risks at the site would be reduced to near
background levels regardless’ of which technology is used. The required monitoring and five-
year reviews will provide an effective precaution against any future potential release going
undetected and resulting in actual exposure. In addition, long-term effectiveness and permanence
of the disposal facility is affectéd by the loss of institutional controls. The likelihood that
institutional controls would' be lost is the same for Alternatives 6a and 7a. 'However,
continuation of institutional . controls into the extended long term at a corr\mercial facility
(Altcmanve 7b) might be more difficult to ensure than ata Federally owned facility (Altemanves
6a, 7a, and 7c).

8.2.2 Reduction in Toxicity, Mobility, and Volume through Treatment

_Greater reduction in toxicity, mobility, or volume through treatment 'would be achieved
for Alternatives 7a, 7b, and 7c (vitrification), as compared with Alternative 6a, chemical
stabilization/solidification (CSS). The volume of structural material, vegetation, and wooden
debris would be similarly reduced under each alternative; however, for the sludge and soil that
would be treated by vitrification, some contaminants (e.g., the limited organic compounds)
would be destroyed, the others would be immobilized in a glass-like matrix, and the overall
disposal volume would decrease by about 24%. Alternative 6a would also significantly reduce
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contaminant mobility by incorporating contaminants into a cement-like matrix, but contaminant
toxicity would not change and the overall waste disposal volume would increase by about 12%.

823 'short;'rerm Effectiveness

The short-term effectiveness of Alternatives 6a and 7a would be essentially the same.
Potential short-term impact concems from the implementation of Alternative 7b or 7¢ would be
substantially greater than for Alternative 6a or 7a, due to the increased handling of waste
material and the transportation of the waste to the off-site locations. .

The two key differences among the final action alternatives are the treatment method and
the disposal location (which includes a.transportation component for the off-site disposal
alternatives). Therefore, impacts to workers and the general public from removal activities
during the remedial action period would be similar for each alternative because the same areas
would be excavated or dredged. Incremental impacts to workers and the public from treatment

activities could result from differences between the chemical treatment and vitrification-
operatmns i.e., additional emissions are associated with vitrification, as compared with CSS,

because contaminants would be released from the stack of the vitrification facility. However,
these emissions are expected to be controlled by an extensive air poliution control system within
the facility, so related impacts wouldbe small to none.

Potential health impacts for members of the general public during the cleanup period
would be below the EPA target limits for protecting human health for each of the action alterna-
tives. Impacts would be relatively higher for Alternatives 7b and 7c than for Alternative 6a or
7a because of the increased likelihood of exposures and accidents during the waste handling and
transportation activities for off-site disposal. The potential for risk to workers would be higher

" under the vitrification alternatives because this process would require more workers and

additional accidents oould result from the hazards of high operating temperatures and limited
ﬁeld experience. ‘

Environmental impacts could potentially result from excavating and dredging

- contaminated material, constructing access roads, staging areas, and other support facilities;
constructing and operatihg the disposal facility (either on site or off site); and excavating borrow

. soil from a location near the Weldon Spring site to provide backfill for the remediated areas on
site and to construct the cell under Alternatives 6a and 7a. Additional irhpacts could be
associated with activities at the. rail siding in Wentzville and other transportation operations
under Alternatives 7b and 7c. Except for the permanent loss of habitat at the disposal facility
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area and possibly at the off-site borrow location (depending on' the location selected during
detailed design), any potential impact would be short term and likely could be mitigated by
various standard practices, e.g., engineering controls to limit erosion and siltation. A mitigation
action plan will be developed: that will outline specific measures to be nmplemented for
environmental controls or to address contingency response actions.

8.24 Implementability’

The implementation of Alternative 6a would be the most straightforward of the final
action alternatives because the chemical stabilization/solidification technology has been utilized |
at other sites and would use readily- available resources.  Implementation of chemical
stabilization/solidification at the Weldon Spring site (testing, design, ‘construction, and start-up) '
is estimated to require a maximum of five years. Implementation of Alternative 7a, 78, or 7c
would require further engineering scale-up of the vitrification system and application of that
innovative technology to a large-waste volume. Although the results of bench-scale testing have -

shown that the Weldon Spring wastes can be successfully vitrified, they also indicate the need '

for further testing to evaluate treatment of waste materials representing the extremes in chemlcal
variability, ‘and to test treatment equipment that would be similar in type and funcnon to that
required in full-scale operations. Implementation of vitrification at the Weldon Sprmg site’
'(testmg, design, construction, and start-up) is estimated to require about 7. years. However

there is greater uncertainty with this estimate due to the innovative nature of the technology .
Alternative 7o or 7c would require coordination of licensing, regulatory oompl;anoe - and
establishment of administrative ‘procedures (as appropriate) in order to dispose of thc‘f'Weldon
Spring waste at either off-site facility. ' |

Difficulty in implementing either Alternative 7b or 7c would include such factors as
permitting of the facilities and transportation of the wastes to the off-site facilities. While the
Envirocare facility is permitted to accept mixed hazardous waste and naturally occurring
radioactive material, there is no permitted disposal facility currently on the site that may receive
11e(2) by-product material. Envirocare has submitted an application to the NRC for a license
to dispose of 11e(2) by-product material. . The Hanford facility (Alternative 7c) does no t
currently have an appropriate disposal facility to receive Weldon Spring site waste. Construction
of such a disposal facility at Hanford could delay cleanup activities at the Weldon Spring site '
for several years. '

Transportation concerns include constructing the necessary rail siding transfer station in
Wentzville, Missouri, and the increased risk of transportation accidents.
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8.2.5

Cost

D - --'. e A E !l ' -- R

Alternative 1: Nb Action

- Alternative 6a: -Removal, Chemical

8.3

8.3.1

Stabilization/Solidification, and

 Disposal On Site

Alternative 75: -Renmél, )
Vitrification, and Disposal On Site.

Alternative 7b: Removal,
Vitrification, and Disposal at
Envirocare Site near Clive, Utah

- Alternative 7c: Rémoval,'
' Vitrification, and Disposal at the

Hanford Reservation Site near
Richland, Washington

Modifying Criteria

State Acceptance

imate in millions)"

' $1.2 (annual)

$157 (total)

$182 (total) -

$351 (total) -

$304 (total) e

The State of Missouri has requested that the DOE agree to certain stipulations as a
condition for obtaining State concurrence. These stipulations are:

* No wastes from other sites shall be diiposed of at the Weldon Spring site.

® 'An on-site dispoﬁél facility shall meet the substantive siting and design requiréments
- of State and Federal hazardous waste laws and regulations.

" environment. -
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L] Cieanup .procedurés,‘ design, and standards shall meet all State and Federal ARARs.

& Human radiation exposures must be reduced to a level that is as low as reasonably
achievable (ALARA) -

e The DOE shall éommit to cleaning up the contaminated Avicinity properties. These -
properties include several small locations on the adjacent Army area, August A
Busch Conservation Area, and Weldon Spring Conservation- Area. '

o Natural barriers and engineered materials, methods, and designs shall be used to the .
‘maximum extent possible in order to achieve a protective and permanent waste
disposal solution, and institutiona] contro! measures shall be minimized. '

e The U.S. Departmcnt of Energy (DOE) shall retain ownership and control of the
-disposal facility.

® The DOE shall commit to long-term monitoring and mamtenance of the disposal
 facility.

8.3.2 Community Accepténc‘e

In general, the comments received from the public indicate acceptance of Alternative 6a
as a selected remedy for the Weldon Spring site. The main concerns that were raised involved
a commitment by the DOE that the on-site disposal facility be used solely for Weldon Spring -
wastes, and that no off-site wastes be accepted for disposal on site. There were also concerns
for safeguards to the Francis Howell High School population. '

As stated in this Record of Decision (ROD), no off-site wastes will be accepted for
disposal at the Weldon Spnng site. In addition, measures taken to facilitate the safety of
personnel at Francis Howell High School have been described in the Remedial Investigation/
Feasibility Study-Final Environmental Impacr Statement (RUFS-Final EIS) packége;

m:\users\jofiblg\rod\rod_txt.s-8.h10 ' 72



9 SELECTED REMEDY

. -~ On the basis of the evaluation of final alternatives, Alternative 6a (removal, chemical .
stabilization/solidification, and disposal on site) has been identified as the selected remedy for
_ remedial action at the chemical plant area of the Weldon Spring site. . The key components of
the remedy are described in Section 9. l and the cleanup criteria developed for this rcmedy are
- presented in Section 9.2.

9.1 Key Components

Material will be removed from contaminated areas, treated as appropriate by ¢hemical
~ stabilization/solidification, and disposed of in an engineered disposal facility constructed on site
(Figure 9-1). The ti'eatmém method specified in the selected remedy will substantially reduce
the risks associated with those waste materials that represent the principal hazard at the site.
This remedy will also provide for the safe management of less contaminated site wastes. This
alternative will reduce risks and provide protection of human health and the environment in less
time and at a lower cost than the other action alternatives. Chemical stabxhzauon/sohdlﬁcanon.
is an established technology that uses readily available resources and has been unhzed at other
sites, and' disposal in an on- site engineered facility would also use readily avaxlable resources" |
.and standard technologies. : '

Chemical stabilization/solidification will be the treatment method used for contaminated
sludge, certain quarry soil and sediment, and certain other contaminated soil from the sité (such
as soil taken from beneath the raffinate pits). Material treated by chemical stabilization/
solidification will undergo an increase in volume of about 32%. Volume reduction operations'
will be used to treat structural material, rock, and containerized debris (e.g., used personal
protective equipment). The average volume of material processed by these methods will be
reduced by between 10% and 50% depending upon the specific material type. Volume reduction-
operations will include a decontamination unit that can “be used to treat selected structural
matenals for which release and reuse is practicable.

An engineered disposal facility will be constructed in the area of the chemical plant
within a specifically designated portion of the site that has undergone numerous subsurface
investigations to confirm the suitability of the area for disposal of site waste. The design volume
of material that would be placed in the cell is estimated to be about 1.1 million m3
(1.5 million yd®). The base of the disposal facility will be designed to minimize the downward
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transport of any leachate from the contaminated material that will be contained in the cell. The
long-term multilayer cell cover will serve as a barrier to infiltration and radon release and will
protect against the potential effects of freeze-thaw cycles, intrusion by plant roots or burrowing
animals, and erosion (mcludmg that associated with extreme precipitation events). In addmon,
the cell will be seismically engineered to withstand damage from. potential earthquakes. The
disposal facility will be maintained and its performance will be monitored for the long term,

Table 9-1 presents the estimated costs of the selected remedy. These costs are based on
preliminary conceptual design information. Some changes may be made to the remedy as a .
result of the remedial design and construction processes. Such changes reflect modifications
resulhng from the engineering-design process and could increase the cost estimates 1dennﬁed in -
this table. :

Vitrification of the contaminated sludge, ‘soil, and sediment (instead of chemical
stabilization/solidification) is being retained as a contingency treatment option. Vitrification is
being carried forward into the conceptual design phase so the effectiveness of this technology
and the uncertainties assocnatcd with its implementability can continue to be evaluated.
Estimated costs for this contingency remedy (Alternative 7a) are presented in Table 9-2.

If it becomes necessary to implement the contingency treatment option (vitrification ._and
disposal on site) because chemical stabilization/solidification does not perform adequately during .
pilot-scale testing (i.e., if enginéering limitations prevent treatment of the waste or if it is not
possible to consistently produce a waste product which passes the toxxcny charactensnc leaching
procedure [TCLP] test), an Explanation of Significant Differences from the selected action in
this ROD will be developed in accordance with. U.S. Environmental Protection Agency (EPA). -
guidance for post-ROD changes and this document will be made available to the public.

Since both chemical stabilization/solidification and vitrification 'processe's involve the
addition of soils, a practical approach is to use site soils with higher levels of radioactivity, such
as those from Ash Pond and .the north dump. These soils will be mixed preferentially with
raffinate sludge and quarry bulk waste. If additional soil mixing material is needed, other site
soils with still lower concentrations of radioactivity will be used. preferentially over
uncontaminated borrow soils.
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TABLE 9-1 Cost Estimate for Alternative 6a

Estimated Cost

Activity : _ ’ {million $)
Romovd .
Reffinate pits remediation ; ; 11.9
Chemical plant eres preparstion’ - ‘ - 2.8
Building foundation and underground pipe vemoval“’ ’ 6.9
Soil and sediment excavation ; 1.7
Building 434 waste removait . D . 0.6 .
| Vicinity properties temediation® - . b
| Army properties 1, 2, 3 end Busch pvopomn 3,4, sl 0.4
| . . Busch Lekoes 34, 35, .na 36! : 0.4
i Army properties 5 and g'd ; 03
: Removel subtotal . . ) : . 240 DR
Trestment .
Bench- and pilot-scsle testing 4 i ; : 2.1
Sludge pr ing facility truction 3.1
Sludge processing facility operations . . 14.7
Volume reduction fecility construction!®! ) 2.9
Volume reduction facility operations' ~ . . . © 25
Comtrucnon of second trestment trein (distillation) 2
of water troatment facility'c! $ 1.2
Water treatment plant opuauons 3 35
Treatment subtotal - 30.0 °
‘ Disposal ) .
‘ Disposal facility construction matenal tests 0.9
n Disposa! facility construction : 47.6
‘ Disposal.facility operstions i 22
Disposal subtotal ' §5.7
Other . 7
) Material hauling . 9.7
TSA operations's! : 2.0
MSA operations'®! : 5.2
Decontamination. station operations'c! , 1.2
Facilities romovat'®! _ ' 1.8
Site restoration ’ 3.4
Long-term maintenance'® : ©23.8
O.thov subtotel : . . A2
Totel ' 156.9

Present worth > 78.5

.1e)  Kems thet are part of Alternative 6a end for which the cost estimate does not differ between this alternative and the
contingency remedy (Alternative 7a). ’ '

9 ncludes both excavation and ustoratién costs.

) Fora 30-year period; includes ehvironmomol monitoring.
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TABLE 9-2 . Cost Estimate for Alternative 7a

Estimated Cost

Activity {million §)
Removal
Common removal costs (see Table 14) 104
Raffinate pits remediation ' 144
" Soil and sediment excavation a2
Removal subtota! 26.5
Trestment
Common trestmeant cosis {(see Teble 14) 6.6
Bench- and pilot-scale testing 8.2
Sludge processing facility construction 25.6
Sludge processing facility operations 20.8
Water trestment piant operations 35
Trestment subtotal 64.4
Disposal .
Digposal facility construction material tests 0.9
Disposal facility construction 371
Disposat facility operstions 6.7
Disposal subtotal 44.7
Other :
Common other costé (see Table 14) 10.2
Material hauling 9.3
Site restoration 3.4
Long-term maintenance'™ 23.9
Other subtotal 46.8
" Total 182.4
Present worth 986.9

o fFora 30-year period; includes environmental monitoring.
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Interim actions have addressed cleanup criteria for surface water at the Weldon Spring!

- site, and groundwater will be addressed as a separate operable unit in the future. Thus, soil is,i
the focus of cleanup criteria for the current remedial action (as discussed in Section 2 of the FS). :
Cleanup criteria for thé key contaminants in site soil were developed from available!
environmental regulations and guidelines in combination with the results of the site-specific risk

- assessments. As part of the latter, a site-specific analysié was conducted to address the reduction 2 :
of residual risks to levels as low as reasonably achievable (ALARA), as described in Section 2
of the FS. For the purpose of developing these criteria from risk information, the RME was
identified as the residential scenario described in Section 6.2.2, under which exposures to soil ;
were evaluated for inhalation and incidental ingestion combined. In accordance with the NCP, | -

the initial point of departurevfor the development of the cleanup criteria was an incremental risk '
level of 1 x 106 for carcinogens. A hazard index of 1 was the target for the noncarcinogens.
However, for many of the contaminants at the Weldon Spring site, the point of departure for

~ incremental risks could not reasonably serve as the endpoint for site cleanup criteria. That is,

" background concentrations of certain naturally occurring metals (including the radionuclides
present at the site) correspond to risks more than 100 to 1,000 times greater than this level. {§
Thus, it is very difficult to distingufsh incremental contamination from variability in background -
concentrations that correspond toé fractional increment of 1 X 10, For this reason, the site-
specific risk assessments addressed reducing residual risks to ALARA levels, as described in - -

~ Section 2 of the FS. | - : ‘

9.2 Cleam;p’ Criteria

The soil areas identified for remediation on the basis of the risk-based criteria determined
-from these assessments are shown in Figure 9-2. Concentration-based criteria were ‘also
developed for each primary contaminant of concern to provide a means for ensuring that cleanup
has been achieved; i.e., by verification sampling across the site. These criteria are listed in
Tables 9-3 and 9-4 and represent the total concentrations (i.e., including background) above
which site soil would.be removed; the ALARA goals represent lower levels that the remedial
action would aim to achieve during field excavation activities. -

If soils with contaminant concentrations exceeding natural background are released off
site, further risk assessments must be performed using parameters specific to the intended use
or disposition of the soils. Concrete rubble will be treated like soil and will likewise not be
released off site. The criteria contained in DOE Order 5400.5 will be used for materials (such
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TABLE 9-3 Estimated Radiofogical Risks for the Recreational Visitbr, Ranger, and ‘H.

Resident Associated with the Soil Cleanup Criteria

. Risk to HVpothetical Receptor
Soil

" Radionuclide/ . Concentration " Racreational -
- Criterion'® pCirg)™ Visitor Ranger Resident
Re-226
Cleanup criteria 6.2, s x10° - 8 x 10" 2 %102
ALARA goal s 4 x 10° 6 x 104 8 x 107
Background " 1.2 9 x 10° 2 x 10 2 x 103
Ra-228
. Cleanup criteria 6.2 2 x 108 2 x 104 1 x 103
ALARA gos! & 1 x 100 2 x 10 8 x 10*
Background 1.2 3 x 106 § x 10 2 x 104
Th-230
Clesnup criteria - 8.2 3 x 107 4 x 10° 8 x 108
ALARA goa! ) 5 2 x 107 3 x10°® 6 x 10®
Background 1.2 6 x 109 8 x 107 2 x 10°°
Th-232
Cleanup ctiterie 6.2 2 x 10° 2 x 10 4 x 10°
‘ALARA gos! 5 1 % 10° 2 x 10°° 3 x 10°
Background 1.2 3 x 107 4 x 10 7 x 10
U-238 , :
Cleanup criteria -~ 120 -2 x10° -2 x10° 5 x 10
ALARA"goal - 30 4 x 10 - 5 x 105 1 x 10
Background 1.2 2 x.107 3 x 10°° 8 x 10°¢

ik The radiological risks asso.qiated with all- vodionuclida§ in the U-238, U-235, and Th-232 decay series were included in the

humen hesith assessments. Cleanup criteria were developed for the five radionuclides listed in this teble on the basis of
@ site-specific anslysis of the relative concentrations of radionuclides present in site soil. The contributions of the other
redionuclides in the three decay series are incorporated into the risk estimates reported for these five radionuclides, as

described in Chapter 2 of the FS. Data for locsl background are presented for comparison; the background soil -

concentration of 1.2 pCi/g represents the average concentration measured for each of the listed radionuclides et off-site
locetions that have not been affected by site releases.

®  The cleanup eﬁtdrié for the individual radium and thorium isotopes represent the surface concentrations; the subsurfece

concentration is 16.2 pCifg. The ALARA goal of 5 pCi/g spplies to both surface and subsurface contemination. The listed
cleanup criteria and ALARA goals for these individual isotopes include the background concentration of 1.2 pCi/g.
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TABLE 9-4 Estimated Chemical Health Effects for the Recreational Visitor, Ranger, and Resmer\t Assomated with the
Soil Cleanup Cntena

» Risk ' Hezard Quotient!®
. Soil . .
Chemicel/ Concentration Recreational . . Recreations! )
Criterion!! (mg/kg) Visitor Ranger Resident * Visitor Ranger Resident
Metals
Arsenic i ) . - .
Cleanup criterion 75 6 x 100 7 x 10° 2 x 10! . 0.02 ' 0.3 0.9
ALARA goal-- . as. . . 3x10° 3 x.10° 1 x 104, _ 0.01 . 0.2 . 05
Background 26 "2 x 10 2 x 105 x 103 0.008 0.1 0.3
Chromium (total) . - .
Cleanup criterion 10 NA'e NA . NA 0.03 0.6 1
ALARA goal 90 NA NA . NA 0.02: 0.4 0.8
Background . - 386 NA NA NA 0.01 0.1 0.3
Chromium (Vi) ) .
Cleanup criterion 100 3 x-107 6 x 106 1 x 109 0.03 X 1
ALARA goat’ - 90 -3 x107 5 x 106 9 x 10 0.02 0.4 0.8
Lead . )
Cleanup criterion 450 C ot : . = o - -
ALARA gos! 240 - . - - - -
Background 34 - s ; - . - . - -
Thallium ) . |
Cleanup criterion . 20 NA - NA ; NA 0.03 0.3 1
ALARA gos! 16 NA NA NA 0.02 0.3 0.8
Background 16 NA NA - NA i 0.02 03 ' ‘0.8
PAMHs'® ) :
Clsanup criterion 5.6 3 x 10°¢ 3x10% | 1 x 104 0.00002 0.0002 " 0.0007
ALARA goel 0.44 2 x 107 2 x 10°® 8 x 10® 0.000001 0.00002 0.00005
PCB!"' 5 . . :
Clesnup criterion 8 : 2 x 10° “ax10% 1 x 10 0.008 0.09 0.3
ALARA gosl " 0.65 2 x 107 2 x 108 8 x 10° 0.0006 0.008 0.02
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TABLE 9-4 Estimated Chemlcal Health Effects for the Recreatuonal Visitor, Ranger, and Resudent Associated with the

Soil Cleanup Critena (Contmued)

Risk : Hezerd Quotient'®
. Sl _ - :
Chemicel/ Concentration Recreational . : Recreations! ) .
Criterion®® {mg/kg) Visitor Ranger . Resident Visitor . Renger Resident
Trinitrotoluene ’ : : 7 g 5
Cleanup criterion 140 2 x 107 2x10% " 7 x 10° 0.03 . 03 o
ALARA goet 14 2x10® 2x107 . 7x07 0.003 003 0.1

)

e} * NA indicates thet the entry is not epplicable because the contaminant is not 8 carcinogen.

{d)

The hazard quotient shown for each contaminant represents the sum of the contributions from inhalation and ingestion, neppropdaﬂ.

The listed criteria and ALARA goals are for surface soil. Subsurface ALARA goals are the ssme as surface critaria (applied over @ 10 ft depth). All values include background.
Criteria for subsurface soil are 10 times the surface criteria. Data for focal background are presented for comparison and to permit a dotonnlnotion of incrementel-risk for
the listed criteris {for example, the incremental risk for the resident that corresponds to the ersenic cleanup target is 1 x 10Y. For metals, the listed concentration
represents the upper bound concentration (mean plus two standard deviations) measured at a8 nearby off-site eres; no background concentration is listed for chromium (VI)
because the soil samples were analyzed for total chromium {hexavalent chromium was assumed to be 10% of total chromium on the basis of limited site-specific date end
general environmental date). No background concentration is listed for the organic compounds beceuse they are not nsturally present in soil. The cleanup criteria were
determined from the site-specific risk assessment, Most ALARA goals are based on cleanup levels that had been proposed for soil in residentisl settings by the Missouri’
Department of Health in September 1992 but were subsequently withdrawn (a detsiled description is presented in Section 2 of the FS document). Exceptions are chromium, -
arsenic, end thallium — for which the gosls were determined-from the site-specific risk ent. For chromium, the concentrations in site soil are not expected to
spproach the State-proposed/withdrawn levels of 5,600 and 280 mg/kg for total and hexavelent chromium, respectively. The Stete-proposed/withdrawn levels for arsenic
end thallium were 11 and 3.9 mg/kg, respectively, which are considerably below the local background concentrations.

A hyphen indicstes thst en EPA value is not avsilable from which to quentify the risk or hazard quotient; ins!e'od the EPA has developed an dpl,ekelbiokinelic model for

determining eppropriate health-based levels. The cleanup criterion was determined by spplying site-specific input to this EPA model; the ALARA goal wes the State-
proposed/withdrawn level for lead. ! 5

The carcinogenic PAHs detected at the Weldon Spring site are benz{alanthrecene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(e)pyfe'ne. chrysene, snd
indeno(1,2,3-cd)pyrene. The listed concentration represents the ob;echve for each individual compound; where present together, the indeual concentrations would be

edjusted accordingly.

Aroclor 1248, Aroclor 1254, and Aroclor 1260.

b ? PR
TP W, L Lo
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as metal scrap) with solid exterior surfaces. ‘These criteria are compatible with standards used
‘throughout the nuclear industry. ‘ o

-'9.2.1 Radioactive Contaminants

Cleanup criteria for the radionuclides of concern at the Weldon Spring site — i.e.,
Ra-226, Ra-228, Th-230, Th-232, and U-238 — were determined from available standards and
guidelines in combination with risk assessment information. These cleanup criteria address all
radionuclides that may be present at the site, using results of a site-specific radionuclide source -
term analysis. The procedures used to develop these criteria are described in Section 2.2 and
Section 2.4 of the FS. The criteria for Ra-226 and Ra-228 were adopted from EPA standards
given in 40 CFR 192 that were determined to be relevant and appropriate to the conditions at
the Weldon Spring site (see Section 10.2). Cleanup criteria for Th-230 and Th-232, which were
adopted from DOE Order 5400.5, were included to protect from future exposures to Ra-226 and
Ra-228 (and Rn-222 and Rn-220) as a result of radionuclide ingrowth. If both Th-230 and
Ra-226, or both Th-232 and Ra-228, are present and not in secular equilibrium, the cleanup
criteria apply for the radionuclide wi‘th‘-the higher concentration. At locations where both
Ra-226 and Ra-228 are present, the cleanup criteria of 5 pCi/g (above background) in the top-
15 cm (6 in.) of soil, and 15 pCi/g (above background) in each 15-cm (6-in.) léyer of soil more
than 15 cm (6 in.) below the surface, applies to the sum of the concentrations of .these two.
radionuclides.” For U-238, no general standards are available. Hence, the cleanup criterion was
developed on the basis of the site-specific risk assessment alone; this criterion is 120 pCi/g..

In accordance with the both the CERCLA process and DOE Order 5400.5, results of the

~ site-specific risk assessment were then applied to determine the ALARA goals for each |
radionuclide. The ALARA goal represents the level that can reasonably be achieved during field
implememaﬁon within existing constraints, as indicated by site-specific condiiions. As discussed
in Section 2 of the FS, the conStrainls for developing ALARA goals for radionuclides at the
Weldon Spring site are the ‘ability to measure the contaminants in' the field, distinguish
contamination from background, and verify that cleanup has been achieved. The ALARA goals
for Ra-226, Ra-228, Th-230, and Th-232 at all depths are each 5 pCilg, including background.
As described above for the cleanup criteria, the ALARA goal for the radium isotopes applies
to the sum of the concentrations of Ra-226 and Ra-228 at locations where both contaminants are
present. For surface soil, the ALARA goal is 5 pCi/g combined, including background; for
subsurface soil, the ALARA goal is S pCi/g combined, above background. The ALARA goal -
for U-238 at all depths is 30 pCi/g, including background. '
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'9.2.2 Chemical Contaminants

. The chemical contaminants of concern for which final cleanup criteria«were developed
‘are arsenic, chromium, lead, thallium, PAHs, PCBs, and TNT. Some ARAR and TBC
information is available for lead and. PCBs, and these standards and guidelines were used as the
starting point to develop cleanup criteria, in combination with the site-specific risk assessments.
For lead, the EPA has established interim guidance that considers the natural presence of lead
in soil and recommends a cleanup level of 500 to 1000 mg/kg, as determined by site-specific
conditions (EPA 1989a). The EPA has also developed an uptake/biokinetic model to estimate
blood lead levels in children, who xepresent' the most sensitive subpopulation for the residential
scenario. The health-based criterion developed for lead on the basis of site-specific-input to this
model is 450 mg/kg. - o , : RS
For PCBs, regulations in the Toxic:Substances*Control Act that address cleanup of soil
following a spill of PCB-contaminated material were considered relevant and appropriate to site
conditions (see Section 10.2). The standard indicates that soil in areas of unrestricted access'at . -
which a spill occurs should be decontaminated to 10 mg/kg by weight, and this served as the
- starting point of the analysis. - A health-based criterion of 8 mg/kg was determined on the basis
of the risk assessment and other site-specific considerations, as-discussed in Section 2.4.2.6 of
the FS. ARARs are not currently available for the remaining chemical contaminants, so the
" cleanup criteria were developed solely on the basis of the site-specific risk assessments.
Cleanup criteria were developéd for those contaminants at the Weldon Spring site. that
contribute signiﬁcamiy to site risks or hazard indexes on the basis of contaminant levels
" measured during extensive site characterization activities. Several nitroaromatic compounds —
DNB, 2,4-DNT, 2,6-DNT, NB, TNB, and TNT — have been detected in site soil at a few
discrete locations, but the results of the site-specific risk assessments indicate that the
concentrations of these: compounds are below levels of concern, except for TNT. For this
reason, a final criterion has been developed only for TNT. For the remaining nitroaromatic
compounds, the preliminary target levels presented in Section 2.5 of the FS will serve as the
starting point for addressing these contaminants, if detected dunng field activities at levels higher
than those currently-identified in site characterization activities. Sampling during and after soil
remediation will be conducted to ensure that residual risks-associated with these compounds do
not exceed the target range and that the hazard indexes are below 1. (see Section 4 of the
 Proposed Plan and Section 9.2.3 of this ROD). :
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Soil contamination at the Weldon Spring site is heterogeneous i.e., contaminants are
located in different combinations at different areas of the site. For the chemical contaminants,
the areas that will be excavated were identified on the basis of actual measurements from the
location-specific assessment and the results of the risk assessment (Figure 9-2). This risk-based

approach allows the 1denuﬁcatwn of areas for remediation resultmg from the presence of

mulnple contaminants.

The concentration-based cleanup criteria were also developed from the site-specific risk
assessment, considering xnformanon on the known patterns of contammanon (Table 9-4). In
general, the chemical contamifants contributing significantly to health effects near or above

target levels are not present together; hence, additivity was generally not an issue in developing

the cleanup criteria. The few areas at which multiple contaminants are present were identified
for remediation on the basis of the location-specific risk assessment. However, to address the

possibility that additional contaminant co-location may be found during field activities, lower

ALARA goals were also established for all chemical contaminants. As indicated above,
remediation of site soil will be.designed to meet these ALARA goals. For lead, PAHs, PCBs,
and TNT, the ALARA goals are the levels that had been proposed for statewide consideration

by the Missouri Department of _Héa]th (1992) for soil in residential settings; the levels were
withdrawn subsequent to the preparation of the FS. Many of these health-based levels were
_consistent with the ALARA process, so they have been retained. However, the draft State levels ’
for arsenic and thallium were considerably below local background concentrations, and the levels
_ for chromium were higher than'those derived from the site-specific assessment. ' Hence, the draft

State levels’ (subsequemly thhdrawn) were not adopted as ALARA goals for those three
contaminants.

It is expected that contaminant levels remaining in soil across the site after remediation
will range between the cleanup;criteria and the ALARA goals, reaching the goals in most cases.
Excavating soil to achieve these levels is expected to reduce risks to within or below the targét
risk range and to reduce hazard indexes below 1. Even lower criteria will be applied on a
location-specific basis, if areas are identified during field work at which multiple contaminants
are present. These criteria will be determined by combining the appropriate information from
the target risk tables in Section 2.5 of the FS to ensure that health-protective concentrations have
been achieved. ‘ '

The cleanup criteria for chemical contaminants in ‘subsurface soil at the site were
addressed by separate analyses to ensure that Jevels remaining would be protective under .fu'ture
scenarios that could involve exposure to contaminants that are currently buried. For the purpose
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of site. cleanup, subsurface is defined as soil deeper than 15 cm (6 in. ) below the surface. As
-discussed in Section 2.4.2 of the FS, the lower potential for exposures to subsurface material
compared with surface material — i.e., from redistribution of this soil on the surface and
leaching of contaminants to groundwater — resulted in the selection of subsurface criteria for
chemicals that are 10 times the surface criteria. In no case will the subsurface residual levels
exceed the subsurface cleanup criteria. The ALARA goals for subsurface soil are the same as
the cleanup criteria for surface soil, averaged over a 3 m (10 ft) depth. The plans for site
' remediation will be designed to achieve subsurface ALARA goals. Thus, based on the known
patterns and locations of contamination, subsurface cleanup i is expected to attain the subsurface
ALARA goals. :

- 9.2.3 Post-Cleanup Assessment L : : N

Excavating soil to meet the cleanup targets for chemicals at the site would result in an
- incremental chemical risk at or below the EPA’s target range for all scenarios, and the hazard
index would. be well below the level of concern. However, this is not the case for the
, radlologlcal cleanup criteria, because incremental radiological risks exceed the target range at
certain locations under a residential scenario. (The radiological risk at an uncontaminated area
‘is"about 3 X 103, which indicates the difficulty in distinguishing an incremental risk of
1 % 10™ from contamination versus natural variability.). Therefore, an additional "post-cleanup™-
assessment was conducted for the radionuclides. For this assessment, areas with soil concen-
trations that exceed the ALARA goals were assumed to be excavated and backfilled with
uncontaminated soil from a nearby background area. The results of this evaluation were also
used to assess compliance with environmental standa.rds"and guidelines.

_Results indicate that the incremental radiological risk across . the site for the resident,
following soil excavation and backfill would range from 0 (i.e.,'background) to 6 X 103, with
a median of 8 X 10, Locations where the risk would exceed 1 X 10°* are generally those
areas where the radium concentration in soil slightly exceeds the background concentration of
1.2 pCi/g; a small increment of 0.075 pCi/g corresponds to a risk of 1 X 10*. (This highlights
the issue associated with meeting the EPA’s target.) In addition, an annual dose of 25 mrem/yr
above background could not be achieved for residential use at about 10% of the soil areas. The

elevated risk estimates for those areas result almost entirely from exposures to the estimated

levels of indoor radon, which would be generated by the residual radium in soil (entering
through the basement or foundation slab). However, the.target risk range was not specifically
developed on the basis of exposures to radionuclides, and the EPA has scparately identified an
acceptable level for indoor radon of 4 pCi/L (EPA 1992a). The indoor radon concentrations
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associated with the cleanup target and goal for radium are expected to be at or below this level
at all site locanons -

For outdoor air, the incremental radon concentration is estimated to be less than
0.1 pCi/L, and the annual dose from inhalation of airborne particulates generated from site soil
is estimated to be less than 10 mrem/yr at all locations. Hence, standards for the radiological
dose from-exposure to outdoor air would be met by the cleanup targets for site soil. Potential
leaching to groundwater, for radionuclides from soil, was also assessed for post-reinedial action
conditions to provide an initial indication of the potential impact to future receptors, in the event
that groundwater in the shallow.aquifer at the site was used for drinking. The results indicate
that the proposed cleanup targets for soil are expected to be protective of groundwater. (This
pathway will be evaluated further in the upcoming, final assessment of the chemical plant area.)

The incremental risk estimated for the ranger from sitewide exposures following

remediation varies from 2 x 105 to 2 x 10, with a median of 2 x 10- The median and low “

end of the range are the same, because outdoor exposures from site-wide activities dominate the
combined risk from indoor and outdoor exposures for this hypothetical receptor at most
locations. For the recreational visitor, the incremental risk is estimated to be 7 x 10%. Thus,

‘the incremental radnologxcal nsks assocnated wuh future recreauonal land use at the sne are

within the target range.

Followmg completion of site cleanup activities, an assessment of the residual risks based
on actual site conditions, including measured concentrations of site contammams, will be
performed to determine the need for any future land use restrictions. This assessment will
consider the presence of the on-site disposal cell, the buffer zone, the adjacent Army site, and
any other relevant factors necessary to ensure that appropriate measures are taken to protect
human health and the environment for the long term. The remedy selected in this ROD will be
re-examined at least every five years to ensure that it is protective.
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10 STATUTORY DETERMINATIONS

In accei'dance with the statutory requirements of Section 121 of the Comprehensive
Environmensal Response, Compensation and Lzabzlzry Act (CERCLA), as amended, remedxal
actions shall be selected that:

® Are protective of human health and the environment.
e Comply with applicable or relevant and appropriate requirements (ARARs).
® Are cost effective.

® Utilize permanem solutions and alternative treatment technologies to the
maximum extent practicable. '

o Satisfy the preference for treatment Wthh asa pnncnple element, reduces
toxicity, mobility, or volume.

The manner in which the Weldon Spring Chemical Plant remedial action satisfies these
five requirements is discussed in the following sections.

10.1 Protection of Human Héalth and the Environment

The selected remedy is protective of human health and the environment by (1) removing
the sources of contamination, (2) treating the materials giving rise to the principal threats at the
site to reduce contaminant mobility, and (3) containing treated and untreated materials in an
engineered disposal facility designed to prevent migration of contaminants into the environment.
The contingency remedy would also be protective of human health and the environment for the '
same reasons, with additional protection provided by treating contammated materials to reduce
toxicity and volume.

10.2 Compliance with Applicable or Relevant and Appropriate Requirements

Both the selected remedy and the contingency remedy will comply with ARARSs, unless
those requirements have been properly waived in accordance with CERCLA, and will be
performed in accordance with all pertinent U.S. Department of Energy (DOE) Orders. The
ARARs are presented below according to location-specific, contaminant-specific, and action-
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specific requirements. . Removal, treatment, transportation, and disposal of the contaminated
material for both the selected remedy and the contingency remedy are on-site actions and must

comply with the substantive requirements of Federal and State environmental laws that are -

ARARs.
ARAR waivers that are apprjopriate to this action are discussed in the following sections.
10.2.1 . Location-Specific ARARs

Location-specific ARARs are restrictions placed on the concentration of hazardous
substances or the conduct of activities solely because they are in a specific location. The
analysis of location-specific ARARs included a review of the Resource Conservation and
- Recovery Act (RCRA), the Missouri Hazardous Waste ‘Management Laws, the Antiquities Act,
the Historic Sites Act, the National Historic Preservation Act, the Archeological and Historic
Preservation Act, the Archeological Resources Protection Act, the Endangered-Species Act, the

" Missouri Wildlife Code, the Fish and WlIdsze Coordmanon Act, the Clean Water. Act- (CWA), :

and the Farmland Protection Policy Act.

‘Federal Executive Order 11988 and Missouri Governor’s Executive Order 82-19 require
that adverse impacts associated with activities in a floodplain be avoided to the maximum extent
" practicable. These requirements are considered applicable to the Weldon Spring remedial action.
Itis noted, however, that a portion of the Schote Creek 100-year floodplain extends onto the site

in an area where excavation of contammated soil is planned. The excavation of these materials.
will not _mcrease the potential for off-site transport due to flooding; in fact; these remedial
actions will result in the removal of these materials from within the 100-year floodplain. -

No long-term impacts to flood stofage capacity are anticipated from the remediation of -

.the Ash Pond drainage and vicinity property A6. Potential short-term impacts, resulting
primarily from vegetation clearing and excavation aéti_vjties,_'would be mitigated by using good
.engineering'practices and implementing the following mitigative measures: (1) erosion and
sediment control measures, such as berms and silt fences, will be used during all excavation,
fill, and contouring activities; contaminated soil and sediment will be excavated onlyv when the
Ash Pond drainage channel is dry; only clean fill will be used; excavated areas will be filled as
soon as practicable after excavation and graded to original contours as much as possible; and
‘revegetation activities will be implemented as soon as possible following recontouring of the
refilled areas. a

~
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Executive Order 11990 requires Federal agencies to avoid, to the extent possible, any
. adverse iinpacts to wetland areas. This order is considered applicable since there are several
areas on site (s(:;h_as the pits) that are considered wetlands. There is no practicable alternative
but to remove the contaminated material from these areas. The potential off-site soil borrow
area also contains wetlands. Mitigative measures are being coordinated. with the State of
Missouri and will be defined in the mitigation action plan. A Clean Water Act Section 404
permit will be obtained from the U.S. Army Corps of Engineeers due to activities that may
impact the wetland at the borrow area.

The DOE has initiated consultations with the U.S. Fish and Wildlife Service (FWS)
regarding the need for mitigation of the on-site wetlands that would be lost as a result of _
remedial activities at the site. The FWS has recommended that the DOE consider wetland
creation as a means of mitigating the wetlands loss. The DOE has initiated surveys of wetlands

that could be affected by site activities to document their size, type, and.biotic composition. L

Upon completion of these surveys and additional consultations with the FWS and the Missouri
Department of Conservation, the DOE will develop a wetlands mitigation plan for the site that
is expected to include wetlands creation. Mitigative measures will be taken at the off-site
borrow area, such as contourmg to ensure that downgradrent wetlands are not mdxrectly' ’
1mpactcd

, The Farmland Protection Policy Act (7 CFR 658; 40 CFR 6.302[c)) requires Federal
agencies to assess the adverse impacts of Federal programs on farmland preservation and'to-
consider alternative actions to lessen the adverse .effects. This requirement is considered

~ applicable for the potential off-site soil borrow area, as the borrow area has been classified as

prime or unique farmland. A separate environmental assessment is planned-for the borrow area .

to assess possible environmental impacts. . Mitigation measures and restoration activities would

be conducted at the off-site borrow area, as necessary, 10 minimize any adverse impacts'to ~
farmland.

Because the potential soil borrow area is off site, the requirements, including
administrative requirements, of the following acts are applicable: the Archaeological and
Historic Preservarion Act, the Archaeological Resources Protection Act, and Section 404 of the
Clean Water Act. The Archaeological and Historic Preservation Act requires that data recovery
and preservation activities be conducted if prehistoric, historical, and archaeological data might
be destroyed as a result of a Federal activity. A permit is required for excavation or removal
of any archaeological resources on Federal lands under the Archaeological Resources P}fozection
Act. Studies are being performed to determine if any archaeological sites or resources will be
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affected in the- borrow area, and whether any resources would be removed before soil is
excavated. A permit would be obtamed for removal of any archaeologxcal resources in the
borrow area. : —

Location standards are specified undér RCRA (40 CFR 264.18) that address the siting
of new hazardous waste treatment, storage, and disposal facilities. These requirements are
considered to be applicable to the siting of the treatment facility (chemical stabilization/ -
solidification or vitrification), since the unit is expected to treat hazardous wastes. However,
. the treatment process will render the characteristic wastes nonhazardous; therefore, these
standards are not applicable to the disposal facility. No listed wastes will be' managed in the
treatment system or.the disposal facility. Certain of these requirements, as well as the
companion requirements in the Missouri Hazardous Waste Management Laws, may be relevant
and appropnate to the disposal facility as described below 5

¢ Regulation40 CFR 264. 18(a) restricts' locating hazardous waste management facilities
within 200 ft of a fault that has been displaced in Holocene time. This requirement
is intended to minimize the chances of a catastrophic failure resulting from an-

- earthquake and is both relevant and appropriate to the disposal facility due :to
sufficient similarity of wastes and the purpose of the requirements. . .

¢ Regulation 40 CFR 264.18(b)restricts locating hazardous waste management facilities -
within a 100-year floodplain. This requirement is intended to prevent the spreading
of contaminants during extreme ﬂooding conditions and is both relevant and
'appropnate to the disposal facility due to sufficient similarity of wastes and the
purpose of the requxrements : .

) RegulaUOn 10 CSR 25-7 264(2)(N)1 A provides siting criteria for new hazardous
~ waste landfills that identify a requlrement for 9 m (30 ft) of soil or other material
with a permeability of 1 x 10-7 cm/s or an equivalent protection based on at least 6

m (20 ft) of naturally occurring material for a landfill that receives only waste
generated by its operator. Site characterization has demonstrated that present site
conditions will meet the above criteria and it is, therefore, reasonable that such
~conditions be retained. An explanation is presented below on how this COI‘ldlt.lOl‘l will

~ be retained once the disposal cell is constructed.

The on-site disposal facility wil'l be constructed and maintained to provide equivalent
protection. Much of the site overburden has already been considerably disturbed as a result of
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_the extensive excavation, backfilling, and regrading activities that were conducted during plant

construction many years ago. Thus, the existing overburden material, although naturally.
occurring, will not be the original, in-place material at the site. Therefore, the soil beneath the
cell will be compacted to achieve a permeability at least as low a 1 x 10-7 cm/s over a depth of
6 m (20 ft). Compaction and permeability criteria are based on data collected during field
permeability testing of in situ site soils using a two-stage borehole (TSB) procedure. As.
determined in the TSB testing, travel time and permittivity calculations were used to demonstrate
that the soil units (Ferrelview Formation and clay till) comprising the foundation of the disposal
facility will provide a level of protection stperior to the State requirement 10 CSR 25-
7.264(2)(N)1.A. The tests also determined that the soil units will satisfy the minimum soxl
performance requirement relative to the movement of hazardous constituents.

The intent of the overburden requiremen_t is to provide a material that would retard
contaminant migration so that groundwater would be protected from any impacts that could -
result from future leaching. The overburden soil, as explained above, will meet or exceed the
permeability of 1 x 10-7. Other protective factors to groundwater include the cell components
(i.e., the cover and liner) which will be engineered to limit infiltration and erisure that cell
performance can be monitored, and post-closure monitoring which will detect any potential
lapses in the integrity of the dlsposal cell facility. i

K] Regulanon 10 CSR 25~7 264(2)(N)1. A(IV)(e) provides siting criteria for hazardous -
waste landfills which restrict locating new facilities in an area subject to catastrophnc
collapse. This requirement is intended to ensure long-term protection and is both*
relevant and appropriate to this action due to sufficient similarity of the regulated
conditions. Previous studies have identified an area within the.site boundary that
complies with this standard. The cell will be located such that all waste materials are
kept within that area. These studies are detailed in the Site Suitability Data Report
(MKF and JEG 1991).

¢ Regulation 10 CSR 25-7.264(2)(N)2.D provides siting criteria for hazardous waste
landfills which specify a 91 m (300 ft) buffer zone between the property line of the
disposal facility and the actual landfill. The buffer zone provides an area which will
~ be used only for monitoring and maintenance activities. This regulation is consndered

~ relevant and. appropriate as discussed in Section 10.2.3.4.
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In addition, Missouri Solid Waste Management Law 10 CSR 80 3. 010(5)(C)(2) specifies
a buffer zone of 50 ft (15 m) for landfills units. Thxs rregulation is considered relevant and_
appropriate as discussed in Section 10.2.3.4.

The proposed actxon ‘will not impact historic, archeological, or cultural. resources,
sensitive ecosystems ‘or any thratened or endangered spec:es

As determmed in the I"easxbzluy Sludy (FS) (DOE 1992d), no other locanon-specxﬁc

requirements were found to be either apphcable or relevant and appropriate.

10.2.2 Contaminant-Spécirlc ARARs

Comaminant-speciﬁc ARARs are health- or risk-based numerical values that establish the -
acceptable amount or concentration of a chemical that may ‘be found in, or discharged to, the
environment. Contaminant-specific ARARs were analyzed to identify each environmental law
or regulation pertinent to the types of contaminants that will be encountered during the remedial.
action. This analysis included a review of the health and environmental protection standards for

.Uranium and ‘Thorium Mill Tailings Actions (UMTRA), the Resource Conservation and

Recovery Act (RCRA), the Missouri Radiation Regulations, the National Emission Standards for
Hazardous Air Pollutants (NESHAP)', the Clean Air Act, the Missouri Air Quality Standards,
the Missouri Air Pollution Control Regulations, the Toxic Substance Control Act (TSCA), and -
the Clean Water Act. ‘Several of the following standards were incorporated into the
determination of cleanup criteria for contaminated soil-at the Weldon Spring site (as expla.med.
in Section 2 of the FS). '

NESHAP requirements for radidnuc_:lides (given in 40 CFR 61 Subparts H and Q) and
asbestos “(given in Subpart M) are applicable to the protection of the public during
implementation of the remedial action. The NESHAP requirement for Rn-222 emissions
(Subpart T) are relevant and appropriate as the site contains material sufficiently similar to
uranium mill tailings, and the release requirements are well suited to final site conditions.

The NESHAP standards in 40 CFR 61 Subpart N set forth requirements for arsenic

. emissions. While this requirement is not considered a ARAR, because glass manufacturing is -

not part of the remedial action and commercial arsenic would not be used as a raw material, the
requirement will be addressed in controlling emissions during implementation.
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 State air-quality standards found in 10 CSR 10-5.180, particulate standards for internal
‘co'mbustion engines, and 10 CSR 10-6.170, restriction of particulate matter to the ambient air-
are applicable to the implementation phase (including the excavation of borrow material) and will
be met. ‘ - ’

UMTRA 40 CFR l92.32(b)(1)(ii‘) addresses releases of radon from disposal areas after
the closure period. These standards will be applicable after the bulk wastes have been placed
in the disposal facility and the cover has been completed. At that time, the disposal area will -
meet the Rn-222 flux standards specified in 40 CFR-192.32(b)(1)(ii). These standards require
" reasonable assurance that Rn-222 releases will not exceed an average release rate of
20 pCi/m? sec. ' '

Regulation 40 CFR 192, Subpart B addresses residual concentration levels of Ra-226 in

“soil. ‘Residual levels should not,exceed background by more than 5 pCi/g in the top 15-cm of
soil or 15 pCi/g in each 15 cm layer below the top layer, averaged over an area of 100 m2.
This standard applies to residual radium in soil at designated uranium prbcessing sites. Because
the Weldon Spring site is not a‘designated site, the standard is not applicable to this remedial
_action. . However, it is relevant and appropriate because the contamination patterns at the -
- Weldon Spring site are similar ;to those at the mill tailings sites. - That is, there are no large
volumes of subsurface radium-contaminated material with concentrations between 5 pCi/g and
15 pCi/g. ‘ i

Regulation 40 CFR 192, Subpart E, specifies annual dose equivélent exposures -to
uranium’ and thorium by-produ;ct material as a result of planned discharges of radioactive. -
material to the general environment. While the remedial action does not include a planned
. discharge of radioactive ‘material, the requirements are relevant and appropriate to protection of
the public during implementation of the action because the waste types are considered
sufficiently similar. Subpart E also provides residual concentration limits for Ra-228 in soil.
These levels, which are numerically identical to those given in Subpart B for Ra-226, are
considered to be relevant and appropriate to site conditions for the same reasons as described
above. ' -

- The State quarterly Rn-222 limit of 1 x 10° uCi/ml (1 pCi/l) above background in
uncontrolled areas published in 19 CSR 20-10.040, Missouri Radiation Regulations, cannot be
achieved during implemen'tatioh of this action. It is possible that activities might result in .
temporary exceedances of thé standard during the cleanup period. These activities are
intermediate in nature, and.are part of an overall remedial action that would attain compliance
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"with this standard upon completion. Protection will be achieved by limiting exposure “
workers. Because compliance with the requirement during remedial implementation
techmcally lmpracncable this standard is waived under the provisions of Section l2l(d)(4)(C)
of the CERCLA during implementation: compliance with such reqmrements_ is technically
impracticable from an engineering perspective. :

- Regulation 19 CSR 20-10.040 also specifies maximum permissible exposure limits for
'persons outside a controlled area. This reqmrement is apphcab]e to the protection of the pubhc
during the implementation phase and will be met. » !
s . 1

Regulation 40 CFR 26! 'includes levels for identification of hazardous wastes which are
subject to hazardous waste regulations. Regulation 40 CFR 268 outlines the treatment standards
for wastes restricted from land disposal. These regulatxons are appllcable to the 1denuﬁcatxon
and disposal of listed or characteristic hazardous wastes.

, Regulation 40 CFR 761, Subpart G dea)s with spills of materials contamindted with-
greater than .50 ppm polychlorinated biphenyls (PCBs). The standard specifies a soil
decontamination level of 10 ppm PCBs. While any spills at the site would have preceded the .

- effective date of the regulations, the recommended level of 10 ppm by wexght was cons:der
in developmg cleanup criteria for PCBs in site soil. %

If the V1tnﬁcat10n alternative were to be implemented, the following standards would also
be relevant and appropriate. Missouri air quality standards (10 CSR 10-6.060) specify de
minimus emission levels for specific pollutants that the vitrification system would have to meet.
Regulanon 10 CSR 10-5.030 places restrictions on emissions. of particulate matter from fuel-
bumning equipment used for. indirect heating. While such equxpment would be used for direct
heating of wastes in the vitrification system, this requ:rement would be relevant and appropnate ,
based upon similarity of conditions.

10.2.3  Action-Specific ARARs
Action-specific ARARs are technology- or activity-based requirements or limitations on

actions taken that are triggered by the particular remedial activities selected to accomplish the

remedy. The analysis of action-specific ARARs addressed the following tasks for the selected
remedy: '
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e Storage. Various comamxnated materials are currently in storage at the chermcal
plam area as a result of interim response actions..

® Excavation. Removal of the contaminated sludge, soil, sediment, and
vegetation from the chemical plant area and vicinity properties, and removal
of the quarry bulk wastes and structural materials from the temporary storage
areas at the chemical plant area.

® Treatment. Treatmer{t of the raffinate-pit sludge and-some soil and sediment
by chemical stabilization/solidification and the structural materials by
size/volume reduction.

® Disposal. Placement of all treated and untreated materials in an éngineered
disposal facility on site.

The analysis of action-specific ARARs for the contingency remedy addressed the same tasks,
except that the treatment method for the sludge and soil was vitrification. '

The ARAR:s for these activities are discussed in Sections 10.2.3.1 through 10.2.3.4.

10.2.3.1 - Storage ‘As interim response actions prior to implementation of the final
remedy, various wastes have been collected and placed in storage to prevent potennal releases
into the environment. Contamenzed chemical wastes (including PCB containerized waste) are
stored in Bmldmg 434, and quarry bulk wastes will be stored at the TSA prior to placement in
the on-site disposal facility. Building 434 contains approximately 2,500 drums of containerized
wastes. It is estimated that 20% of the drums contain RCRA characteristic wastes, which
includes approximately 190 drums of tributyl phosphate (TBP) waste. The TBP, which contains
PCBs; mercury, uranium, and thorium, is being stored in Building 434 on an interim basis until
proper treatment and 'disposal is determined. All RCRA and TSCA wastes are being stored in
accordance with the RCRA and TSCA regulations (e.g., labeling, adequate roof and walls), with
the exception of the storage limitation requirement discussed below. At the present time, no off-
site treatment and disposal facilities have been identified that can or will accept the Weldon
Spring site mixed waste. State and Federal ARARs that regulate the storage and management
of these wastes are dxscussed below

The facilities that manage or stdre RCRA wastes, or were designed to meet RCRA.
standards, will be closed in accordance with the substantive RCRA requirements (40 CFR 264,
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Subpart G) The RCRA requirements are applicable to the following facilities as they
to treat, store, or dnspose of RCRA wastes or were designed in accordance with
requirements and were constructed after 1980: the chemical plant and quarry water treatmen
" plant equalization basins; the temporary storage area; Building 434; and the chemica
stabilization/solidification facility.

The Land Disposal Restrictions (LDRs) specified under RCRA -prohibit the storage o
restricted wastes (40 CFR 268 Subpart E) unless storége is solely for the purpose o
accumulating sufficient quantities of wastes to facilitate proper treatment, recovery, or disposal.
The EPA has issued two guidance documents that address the apphcatxon of the:LDR storage
' prohlbmons to cleanup actxons. .

° Overview of the RCRA_ LDRs, Office of Solid Waste and Emergency Reﬁponse
(OSWER) Directive 9347.3-01FS, July 1989;,' : ]
: !
' 1
° Gulde to. Management of Invesngatnon-Denved Wastes, OSWER Publi"caﬁon_
9345. 3-03FS April 1992. . ;
Both doéuments ‘recogniz_e that LDR wastes may be generated during cleanup actio d
stored pending selection and implementation of the final remedy, and state that such stoMs
allowable under the LDR storage prohibition. Therefore, the limitations on storage time are
waived under the provisions of Section 121(d)(4)(C) of CERCLA: comphance wnh such

requirements is technically xmpracumble from an engineéring perspecuve

5 Management of the quarry bulk wastes to be stored at the TSA is required to meet the
NESHAP requirements for asbestos (40 CFR 61, Subpart M) as defined in the Record of-
Decision (ROD) for that action. During bulk waste removal, it is planned to place large
asbestos-conmnmg material (ACM) pieces (larger than 0.6 m x 0.6 m x 0.05 m [2 ft x 2 ft x
- 2 in.]) in appropriate bags and to place the bags in wind-tight, leak-tight metal boxes which will

be transported to the asbestos storage area. Small pieces of asbestos, however, will be handled

with the fine-grained soils. These small pieces that cannot practically be removed will be placed

with the fine-grained soils at the TSA. This pile will be covered or sprayed with a foam to
" provide a wind-tight seal.

~ The smaller pieces that cannot be removed safely will not be segregated from the soil.
Segregation is not .technically feasible and could potentially increase exposure to personnel.
Therefore, under this action, as this material is removed from the TSA, the NESHAP
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requiréhents are waived under the provisions of Section 121(d)(4)(B) of CERCLA: compliance
with the requirement will result in greater risk to human health and the environment than the
action that is proposed.

- In accordance with the Missouri State Code of Regulations 10 CSR 25.5-262(2)(0)1,
haza:dous wastes stored prior | to off-site shipment shall be in compliance with the packaging,
marking, and labeling requu'ements of the Department of Transportation (DOT) regulations:
delineated in 49 CFR during the entire on-site storage period. The wastes stored on site are
packaged labeled, and marked in accordance with the regulations effective at the time of
containerization. Recently promulgated and future changes to the DOT regulations.could greatly
impact the operation of. the on-site storage area by requiring a large quantity of containers to be
repackaged (relabeling and remarking are administrative requirements). Continuing the efforts
to maintain compliance with the transportauon requirements for storage is not merited, pnmanly

‘because these materials are not, expected to be transported off site in the near term. Also, .

repackaging the waste in accordance with new DOT requirements (HM-181) could result in
unnecessary personnel exposure. Prior to off-site shipment, the wastes will be re-packaged in
accordance with applicable DOT requirements; therefore, the regulation 10 CSR 25.5-262(2)(C)1
is waived under provisions of Section 121(d)(4)(A) and Section 121(d)(4)(B) of CERCLA: the |
alternative is an interim measure and will become part of a total remedial action that will attain
the applicable or relevant and appropriate Federal or State requirement and cofnpliarice with the
requirement will result in greater risk to human health and the environment than the action that
is proposed.

Regulation 40 CFR 761.65(a) requires that any PCB article or container be removed from
storage and disposed of within one year from the date when it was. first- placed in .storage.. -
Under this action, PCB wastes will be stored in an adequaie PCB storage facility (meeting the -
requirements of 40 CFR 761 '6S[b]) until final disposition of the PCB wastes can be
accomplished. This requirement is waived under provisions of Section 121(d)(4)(A) of the
CERCLA: this: component is an interim measure and will become a part of a total remedial
action that will attain the applicable or relevant and appropriate Federal or State requirement.
This reqmrement could also be waived on the basis of impracticability since the PCB-
contaminated waste is also radioactively contaminated and a disposal facility is not currently
available for this type of waste. '

10.2.3.2 Excavation. 'Excavation of contaminated areas will include removal of the
contaminated sludge, soil, sediment, and vegetation from the chemical plant area and vicinity
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propemes and removal of the quarry bulk wastes and structural matcnals from the TSA at the
chemical plant ; a:ea

Although most of the raffinate pit sludge does riot exhibit RCRA characteristics, certain A
.isolated pockets of the raffinate pit sludge have failed the TCLP test.- Since it does not. appear
to be feasible to excavate the sludge in a manner that would separate the RCRA pockets from
_the non-RCRA material, the raffinate pit sludge will be ‘managed as a characteristic waste for
treatment purposes. After the raffinate pit sludge is removed, the clay bottom and soils beneath
will be excavated to the soil clmup criteria defined in Section 9.2. If the clay bottom and soils
are determined to be characteristic hazardous waste, they will be treated in the CSS treatment
plant Other soil, sediments, past dump and spill areas are not considered RCRA wastes. These
areas will be excavated to the extent of contamination, verified "clean” based upon the cleanup
criteria and backﬁlled with uncontaminated soxls‘ ‘ 5

The LDRs (40 CFR 268 Subpzirl C) place specific restrictions (e.g., treatment of waste
to concentration levels) on characteristic RCRA hazardous waste prior to its placement in larid
disposal units. Certain activities carried out under the remédial action may constitute placement;
for example placing sludge or sediment into a sedimentation tank and then -redepositing the
material back into the source area, or the movement of waste from one on-sité area to another -

~ prior to treatment. . These wastes will eventually be treated to the applicable specified treatment
standards prior to placement in the disposal cell. Therefore, the LDRs are waived for these
actions under the provisions of Section 121(d)(4)(A) of CERCLA,; i.e., the alternative is an
interim measure and will become part of a total remedial action that wxll attain the applicabie
‘or relevant Federal or State requirement. . ‘

10.2.3. 3 Treatment For the selected remedy, the.hazardous waste treatment
requirements spec1ﬁed in 40 CFR 264 and 10 CSR 25-7.264 are applicable. These include
general facility standards, preparedness and prevention standards, and standards for closure upon
completion of the remedial action. All treated material must pass the toxicity characteristic
leachate procedure (TCLP) test which will ensure adequate treatment. In addition, 40 CFR 264,
Subpart X requirements for miscellaneous units are also. applicable. -

The LDRs (40 CFR 268 Subpart D) specify tnfatment standards which must be attained
before LDR wastes or treatment residuals may be land disposed. LDR wastes fall into one of
two categories; those wastes subject to concentration-based treatment standards (described in
40 CFR 268.43), and those wastes subject to specific technology treatment standards (described
in 40 CFR 268.42). Compliance with a concentration-based treatment standard requirks only

m:\users\jof\big\rod\rod_txt.s10.h10 ' 99




that the treatment level be achieved. Once achieved, the waste may be land disposed. Most of

‘the LDR wastes generated and stored at the Weldon Spring Site Remedial Action Project
(WSSRAP) are subject to concentration-based treatment standards. These standards will be
attained prior to land disposal. . ' '

The second type of ;i'eatment standard is based on the use of a specified technology. In
these circumstances, a specific technology is required for the wastes, and as long as the wastes
are treated by this technology, the treatment residuals are assumed to meet the treatment
standards. Technologies other than those specified may be used to treat wastes subject to this

type of treatment standard; however, it must be demonstrated to the appropriate regulatory

agency that the alternative treatment method can achieve a measure of performance equivalent
to that achievable by the specxﬁed technology. A limited amount of LDR wastes at the
WSSRAP is subject to specified technology treatment standards. Given the limited national
capacity for managing mixed waste, the specified technology may not be available.

A cofnprehenSive site treatment plan as required by the Federal Facilities Complidnce Act
(FFCA), will be developed and implemented to evaluate and verify specified and alternative
treatment technologies for the WSSRAP. waste types. The plan will be consistent with the

overall remedial action as controlled by the CERCLA process. -

If it is determined that the specified technology treatmgm is not available for the LDR .

waste, the alternative treatment method would be implemented In this case, the LDR treatment
standard is waived under the provxsxons of CERCLA 121(d) (4) (D); however, the alternative
must attain a standard of performance equivalent to that required under the specified technology
treatment standard. The effectiveness of the alternative technologies will be demonstrated by
TCLP assurance testing prior to disposal. WSSRAP waste types and specified and alternative
treatment technologies as described in the LDR standards are listed below:

1. TYPE OF WASTE: "DOOI'-High Total Organic Carbon (TOC) Non-wastewater
SPECIFIED TECHNQLOGY: Incineration, fuel substitution, or recovery
- ALTERNATIVE TECHNOLOGY: Oxidation

2. TYPE OF WASTE: California List-Liquid hazardous wastes containing greater than
or equal to 50 ppm PCBs
SPECIFIED TECHNOLOGY: Incineration in accordance with 40 CFR 761.70 or
burning in a high efficiency boiler in accordance with 40 CFR 761.60
ALTERNATIVE TECHNOLOGY: . Oxidation followed by stabilization
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3. TYPE OF WASTE: DO08-Lead Bitteries
SPECIFIED TECHNOLOGY: Thermal. recovery in a lead smelter
ALTERNATIVE TECHNOLOGY Stablllzatlon

- 4. TYPE OF WASTE: DO08-Radioactive -Lead Solids -
SPECIFIED TECHNOLOGY: Macroencapsulation
ALTERNATIVE TECHNOLOGY: Stabilization

5. TYPE OF WAS’I'E D009-Elemental Mercury Contaminated with Radioactive
Materials
SPECIFIED TECHNOLOGY: Ama]gamanon
ALTERNATIVE TECHNOLOGY _ Amalgamatlon followed by stabilization_

The Best Demonstmted Avmlable Technology (BDAT) for DOO8- non-wastewater wastes -

that are subJect to a concentration-based treatment standard is stabilization.

Compliance with ARARs for the ‘contingency (vitrification) remedy would be similar.to
that identified above, except that additional emission regulations requirements would be relevant

. and appropnate to the off gas from the vitrification facxhty These requirements mclude_ .

Missouri air pollution control regulations for maximum allowable emissions of particulate matter
from fuel-burning equipment used for indirect heating, restrictions for emissions of visible air
contaminants, and restriction for emissions of particulate matter from industrial processes. State
ambient air quality standards are also considered relevant and appropriate for Alternative Ta,
insofar as the vitrification ;irocess would have a .potential to emit pollutants above the de
minimus emission levels specified in these regulations. Emission requirements for hazardous
waste incineration under RCRA, as well as emission requirements for burning hazardous waste
in boilers or industrial fumaces, are also relevant and appropriate for treatment of characteristic

waste, because vitrification is considered similar to an industrial furnace (melting furnace). The

substantive requirements will be met with emissions from the vitrification unit; however, actual
permits are not required since this is an on-site CERCLA action. -

10.2.3.4 Disposal. The primary environmental regulations that pertain to the design and
operation of a newly constructed disposal facility are the Solid Waste Disposal Act, the RCRA,
the TSCA, the Missouri hazardous and solid waste management laws, and the UMTRA. None
of these regulanons are apphcable to the combination of wastes to be disposed of; however,
aspects from each may be relevant and appropriate to activities included in the design,
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TABLE 10-1

Disposal Facility Design ARARs

Buffer Zone

10 CSR 25-7.264(2)(N12.0

10 CSR 80-3.010{5)(CH2}

Solld Waste - Resource Conservation Toxic Substances Missouri Code of Suto' Missouri Code of State - Uranium Mifl Tallings
Disposal Act and Recovery Act Control Act Regulations Regulations Radiation Control
(SWDA) (RCRA} (TSCA) , ’ Act o
1 - . Hazsrdous Waste Solld Weste (UMTRCA)
{b)
Location to} -
40 CFR 264.18(s) 10 CSR 25-
o 7.264(2)(N)1.A(llINa)
[}
40 CFR 264.18(b) fe)
‘10 CSR 25-
7.264(2KN)1L.ALIVIB)
fe) '
10 CSR 25-
7.264(2)(IN)1L.AlIVNc)
(ol
10 CSR 25-
7.264(2)(N)1.A(IV)(e)
{a) {o}

Cover

(d) :
40 CFR 241.209-1

(b}
40 CFR 264.310(a)

()
10 CSR 80-3.010(13)(A)

d)

10 CSR 80-3.010(13)(B)

- 40 CFR
192.32(b)(1)i)

Liners

(o)
40 CFR 264.301(cN1)

40 CFR 761.75(b)2)

(e} .
10 CSR 25-7.264(2)(N)2.A

{c)
10 CSR 80-

3.010(7)(B)1.(G)
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TABLE 10-1 Disposal Facility Design ARARs (Continued)

|

—— -
——
Solld Waste Resourcs Conservation | Toxic Substances Missouri Code of State Missourt Code of Gtate Urenlum Mill Teilings
Dispossl'Act - snd Recovery Act Control Act Regulations Regutations . ::(:mlon Control
{TSCA) Son C
(EWoA) i . Hazordous Waste Solld Weste - {UMTRCA) .
) : e
M“-—_—__ = oy
Leachete (o} {s) ¢ “(a) ) m) . ? le}
eachate L .
40’ .204- 40 CFR 264.301(c)(2). | 40 CFR 761.7S(b)(7) 10 CSR 25-7.264(2)(N12.A(l) 10 CSR 80- .
Coflection SR at0s ] o s B | - 3.010(71BIY.(F)
Systems € (o) tb) ] :
40 CFR 264.301(c)(3) 10 CSR 25-7.284(2)(N)2.A(IN) -
o) '
10 CSR 25-7.284(2)(N)2.A(lll)
o to) N O ™
Croundwater : . - .
i. .onitoring 40 CFR 264.310(b)(3) -} 10CSR 30-3.010(_8)'

(o)
40 CFR 264 Subpert F

40 CFR 761.75(b)(6)ii

10 CSR 25-7.2684(2)(f)

Post-Closure
%lonitoring end
wisintensnce

li

(o) ;

40 CFR 264.310
(o)

40‘CFR'264.H 1
w .
40 CFR 264.117 .

1] '
10 CSR 25-7.264(G)

o
40 CFR 192.32(b)(1)

(s}

40 CFR
192.32(6X 1))

(o)
®)
te)
@
(o}
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Relevant and appropriate due to purpose or actions regulated by the requirement.
Relevent as requirement addresses a similar situation.

Similar to or more stringent than Federal regulation.

Neither relsvant nor appropriste as requirement is less stringent than other requirements.
Neither relevant nor appropriste due to hydrologic conditions of the site.
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construction, and operation of the disposal facility. Table 10-1 shows the various requirements
from each of these regulations and establishes whether it is relevant or appropriate and the
rationale for the determination. Many requirements within the various‘regulations are similar
or redundant and, in such an instance, the requirement that is considered more strmgent is
designated. :

Although RCRA hazardous wastes regulations would be applicable to the excavation and
treatment of hazardous wastes, the successful treatment to below RCRA characteristic levels
would relieve these same wastes from any further jurisdiction as hazardous. While the RCRA
~ requirements are not considered to be applicable to disposal operations, many are considered to
" be relevant and appropriate based primarily on the purpose of the requirements and the nature

of the actions. The disposal facility shall comply with the substantive requirements of the TSCA- s

with the exception of 40 CFR 761.75(b)(3). This requirement states the bottom landfill liner
system or natural in-place soil barrier shall be at least 50 ft (17 m) from theé historical high-water
table. The volumes of TSCA wastes are expected to be limited, and any wastes corrtaining
greater than 50 ppm of PCBs will either be managed separately or the above requirement will
be waived to allow disposal in'the cell. This waiver is justified under the provisions of:
CERCLA 121(d)(4)(D), which states that the alternative will attain a standard of performance
that is equxva]ent to that required under the otherwise applicable standard, reqmrement or
limitation through use of another method or approach. Consequently, the RCRA requirements
and the UMTRA requirements, which regulate the disposal of low-level radioactive wastes are .
the pnmary ARARs for cell constructron and operation activities. ‘ '

For purposes of analysrs the dxsposal requirements of these Jaws and their correspondmg

C regulauons can be grouped into the followmg categories: buffer-zone requirements, smng ‘

requirements, cover requirements, liner/leachate collection system reqmrements and monitoring
- requirements. -

As there are no buffer-zone requirements in the Federal regulations, the State of Missouri
solid waste and hazardous waste regulations were reviewed for applicability or relevance and
appropriateness to the on-site disposal facility. The Missouri solid waste regulation for a buffer
- zone (10 CSR 80-3.010[5)[C][2]) requires a buffer Zone of 15 m (S0 ft) between the disposal
. facility and the property boundary. Given the nature of the site wastes, the need for monitoring
. and maintenance, and the impact on the integrity of the disposal facility, the Missouri solid
waste requirement of a 15 m (50 ft) buffer zone is considered relevant and appropriate.
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The Missouri hazardous waste regulation (10 CSR 25-7.264[2][N]2.D) specifies a91 m
(300 ft) buffer zone between the disposal facility and the property boundary. The Missouri
Hazardous Waste requirement of a 91 m (300 ft) buffer zone is not applicable but is relevant and
appropriate.- ' =

. The intent of the buffer zone, in addition to ensuring. that the public will not come in

" contact with the facility or its contents, is to allow adequate easement for operations,

maintenance, and monitoring. Assaming a typical side slope of 3:1 for the covering of the waste
cell, the buffer zone between the soe of the 3:1 dike (the area where the side slope meets. the
ground) and the property boundary will be at least 91 m (300 ft). However, for greater long-

" term integrity of the facility and enhancement of cell stability, additional clean-fill-dike material

will be utilized at a flatter 5:1 slope. - This-extra clean-fill dike will not impinge on any
operations, maintenance or momtonng of the dlsposal facility, and will provide better protecnon

~ to the pubhc

In addition, in an effort to provide an addmonal safeguard, the DOE will -attempt to

- acquire a small parcel of adjacent land from the Missouri Department of Conservanon to extend

the buffer zone to the degree practicable.
Siting. Sitin'g criteria are discussed in the hnalysis of locat_ion-speciﬁc ARARs.

. Cover. Requirements are specxﬁed in the various laws for disposal facility covers. A’
discussed above, the optimal cover, on the basis of the wastes to be disposed of,'is a hybnd
cover that consists of the major features of a RCRA cover plus the features of an UMTRA cover
aimed at long-term control of radon. The UMTRA standard in 40 CFR 192.32(b)(1) fefers to
the RCRA closure standard in 40 CFR 264.111 for nonradiological hazards. The UMTRA
requirements in 40 CFR Part 192, Subpart D (which limit releases of Rn-222 so as not to exceed

* 20 pCi/m?s and which specify that the cover be effective for 1,000 years to the extent reasonably

achievable, and in any case, for at least 200 years), are applicable because these iequircments
address by-product wastés as defined in the regulations. The RCRA design requirements in
40 CFR 264.310(a) are relevant and appropriate because they address similar actions.

Liner/Leachate Collection System. Design standards for liners and leachate collection
systems are specified in the Missouri Code of State Regulations, the TSCA, and the RCRA;
there are none in the UMTRA. Missouri solid waste regulations require at least 0.6 m (2 ft) of
compacted soil with a hydraulic conductivity no greater than 10 cm/s. Both the Missouri
hazardous waste regulations and theé RCRA specify a double-liner, double-leachate collection
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system for hazardous waste landfills. The TSCA requirements, which are broader and take into '
consideration the nature of the wastes and protectiveness of the overburden materials, require
a liner consisting of 0.9 m (3 ft) of compacted soil with a permeability equal to or less than
1 % 107 cm/s, or a synthetic membrane liner. The TSCA also provides for three different
leachate collection systems: (1) simple leachate collection, (2) compound leachate collection,
‘and (3) suction lysimeters. E - ‘

Each of these three laws contains elements that should be considered relevant and
appropriate; consequently, a hybrid system was selected on the basis of the following
_considerations: (1) all wastes to be disposed of are solid, nonhazardous wastes that are expected
to. generate only minimal leachate; (2) the site is underlain by thick, unsaturated, low-
permeability soils; and (3) it is prudent in the short term to remove precnpxtanon construction
water, and transient dramage usmg a leachate collcctlon system.

On the basis of the above, the hybrid system would consist of a single leachate collection
system underlain by a composite liner. There are, however, other circumstances which affect
the preferred design of the hybrid system by adding a secondary redundant liner and leachate‘ E
collection system. These circumstances include site-specific considerations such as the presence
of pre-existing groundwater contamination in the area. Although a single leachate collection. and
removal system could be dcsigried to remove leachate and prevent migration through the liner,
there is no way to ensure that 100% of the leachate will be collected. ‘Con‘sidering that the
redundant leachate collection and removal system can also serve as a leak detection system, this’
second system is desirable, since it could establish whether or not elevated contaminant levels

in the groundwater can be attributed to cell failure. '

Other . cons:deranons include the fact that RCRA wastes are present at the site. It is
planned that all RCRA characteristic wastes will be treated to below RCRA standards, and listed
wastes would be managed off site. However, utilizing a cell design which is consistent with
RCRA (double liner/leachate collection and removal system) may provide flexibility for the
‘potential situation'where RCRA wastes would be placed in the cell. (If this were to happen, an
Explanation of Significant Difference would be prepared in accordance with EPA guidance for
post-ROD changes ) :

For these reasons, the RCRA requirements for a double liner/leachate collection system
are considered relevant and appropriate.
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A resbo'nse action plan will be developed during the remedial design phase, which will '

specify response actions that will occur if excessive quantities of leachate are observed (i.e.,
* during monxtoring/maintenance or repair of the cap). Active management of the leachate
collection system will continue until such time as it is agreed by the DOE and‘'the regulatory
agencies that it is no longer required.

Borrow source ar@a.activitia will t_:onsist of the excavation and transfer along a dedicated
~ haul road of approximately 1.9 million m? (2.5 million yd®) of clay material, which will be used .

for the construction of the disposal cell. Certain action-specific ARARs apply to these borrow
source area activities. These ARARS contain administrative requirements that are applicable to

“ the borrow area activity. Off-site actions must comply with all legally applicable requxrements
“both substantwe and administrative. -
The Land Reclamation Act (10 CSR 40-10.010) require obtaining a Land Reclamation
Permit from the Land Reclamation Commission prior to surface mining of industrial minerals,.
mcludmg clay. However, a permit is not required of a governmental agency whose operations

comply with the reclamation standards in RSMo. 444.774 and who registers with the Land ‘

Reclamation Commission prior to operations. The borrow area action will comp]y with. the
reclamation standards and will register with the commlssxon C :

The Clean Warer Act requires a NPDES Permit for storm water discharges associated -

with industrial activities from construction sites involving the excavation or grading of five or
more acres.” This requirement is considered applicable to the borrow area because the extent of

excavation at the borrow area is estimated at approximately 95 acres. Included as part of the -

permit process is a Warer Pollution Prevention Plan, which will be prepared for the borrow area
and which will include preventative measures for erosion control.

Monitdring and Maintenance. Regquirements for post-closdre monitoring and
maintenance are specified in the RCRA and the UMTRA. The TSCA does not define specific
post-closure requirements for a chemical waste landfill. Requirements under the RCRA specify
a 30-year post-closure care period for maintenance of the cover, the leachate collection system,
and the groundwater monitoring system. Groundwater monitoring requiréments are set forth in
the RCRA and the Missouri Code of State Regulations. The RCRA groundwater protection
standard (40 CFR 264 Subpart F) sets forth general monitoring requirements. A groundwater

- monitoring program should provide representative samples of background water quality, as well
as the quality of the groundwater passing the point of compliance. The sampling should allow
for the detection of contar_ﬁinant migration into the uppermost 'aquifer. State regulation
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10 CSR 25-7.264(2)(f) sets forth surface water monitoring requirements to detect impacts from
. groundwater contamination. A sampling plan should provide representative background surface
water. quality (upgradient) samples as well as representative downgradient surface water quality
samplés. The initial values should be established for biological activity, chemical indicator
parameters, and hazardous constituents by conducting quarterly sampling for one year. The
surface water quality should be determined at least sem'iannually, and at those times when
contaminant migration is greatest from the shallow groundwater to surface water. - This .
monitoring should be conducted through the post-closure care period.

Post-closure standards under the UMTRA require the control of radiological hazards to -

(1) be effective for 1,000 years, to the extent reasonably achievable, and, in any case, for at

‘least 200 yea:s, and (2) limit releases of Rn-222 s0 as not to exceed an average release rate of
20 pCi/m3s.

These UMTRA standards are relevant and appropriate because they address sxmxlar waste
materials and a disposal scenario similar to the WSSRAP. The UMTRA requirements also
directly reference the RCRA requirements of 40 CFR 264.11]1 with respect to the closure
‘performance standard for nonradiological hazards.. Therefore, 40 CFR 264. 111and 264.310are
also relevant and appropriate. Since the hazardous waste monitoring/maintenance requirements
are more stringent than the solid waste requirements, the latter are not consi,'dered as ARARs.

Other Disposal Requirements. Other waste disposal issues inclide the restriction oh
the placement of waste containing free liquids in a landfill and a recommended minimum
unconfined strength (UCS) for grout- -like stabilized wastes. As required by 40 CFR 264.314
placement of wastes containing free liquids as defined by EPA Method 9095 (paint filter test)
is restricted. Also, for grout-like materials resulting from the stabilization/solidification of
wastes, a minimum UCS of 50 psi in place is recommended by EPA (EPA 1986 and EPA
1992b).

The free lxquxds restriction is not considered relevant with respect to CSS grout. Based
on CSS testing of WSSRAP wastes, the free lxqulds restriction would likely prevent meeting
waste placement objectives related to the proposed remedial action under Alternative 6a.
Although the CSS grout resulting from the stabilization of raffinate sludge or contaminated soils
may fail the paint filter test as a result of maintaining the needed fluidity for effective placement,
long term benefits with respect to performance of the disposal facility would be realized.
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- ‘First, the grout resulting from Vth.e treatment of raffinate sludge or more highly

contaminated soils will be used to fill voids in the materials from the dismantlement of buildings

and foundations. With' hardening’ of the grout to a minimum UCS of 50.psi, the stability of
placed waste will be increased and long-term subsidence of the cell cover will be minimized.
Second, by filling voids of dismantlement debris with a treated waste, the overall size of the cell
is reduced by making use of the void space.

To compensate for free hqmds in the grout that allows the grout to flow mto voids of
dismantiement debns grout placement techniques can be developed and specified so that free
- liquids are effectwely removed by the leachate collection system. Grout placement techniques
could include thin enough lifts of groutcd debris which will promote drainage of liquids and
temporary sumps for collection and removal of liquids from the cell. Such measures could be

2

demonstrated so that the requirements of 40 CFR 264, .314(f) are achleved - #

‘The, restn'ction of free liquids from materials placed in the disposal cell, as specified in

40 CFR 264.314(f), is therefore waived only with respect to grout used in filling voids of
dismantlement debris. It will be determined during pilot-scale testing that any free liquids
generated during solidification process will pass TCLP. . The free liquids will be randomly tested
during full scale operations to ensure that they pass TCLP. Also, all grout-like material will
achieve a minimum UCS of 50 psi in place at 28 days as documented through bench and pilot
scale testing. Placement methods (e.g., compaction) that minimize long-term. subsidence of the
cell cover will be used for non-grout materials. ‘

10.3  Cost-Effectiveness

The selected remedy is estimated to cost about $157 million and is estimated to require
about 10 years to complete. These figures, however, are based on preliminary conceptual design
estimates and are likely to increase as engineering design is completed. - The contingency
" treatment optioh is estimated to cost about $182 million and would also require about 10 years

to complete. However, because the treatment technology employed in the contingency treatment .

option (vitrification) is an innovative technology, these estimates have greater uncertainty than
those for the selected remedy; implementation of the contingency remedy is dependent upon the
results of ongoing testing. The selected remedy is cost effective because it would achieve
required objectives for the least cost and would use an established treatment technology. Thus,
the potential for schedule delays and the resultant increased costs would be less for this remedy
than for the other alternatives. The contingency treatment option would also be cost effective,

assuming that results of ongoing and future bench-scale and pilot-scale testing demonstrate that
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this option could be implemented at a cost and in a period of time comparable to that identified
for the selected remedy. The increased cost of the vitrification technology would be somewhat
offset by the increase in long-term protectiveness gdined by the reduction in contaminant toxicity ‘
and volume. | ' ' ’

Both the selected remedy and the contingency rem;ady would support comptehensive'
remediation of the Weldon Spring site by removal of the sources of contamination at the site and .
providing for disposal of all coﬁtaminated material generated from remediation of the site.

10.4 Utilization of Permanent Solutions and Alternative Treatment Technologls to the
Maximum Extent Practicable

The selected remedy represents the maximum extent to which the pefmahen; solutions
and treatment technologies can be utilized in a cost-effective manner. The selected remedy will
- result in the permanem removal of contaminated sludge, soil, sediment, and vegetation from the
source areas and treatment of the material posmg the principal threats to the maximum extent
practicable. Of those alternatives that are protective of human health and the environment and
that comply with ARARs, the selected remedy provides the best balance among the alternatives
in terms of long-term effectiveness and permanence; reduction in foxicity, mobility, or volime
through treatment; short-term effectiveness; _implementability; and cost. The se]ected -remedy
. also meets the statutory preference for treatment as a principal element, and meets State and .
community acceptance.

The selected remedy will significantly reduce the hazards posed by the contaminated .
media through stablhzatlon/solxdnﬁcauon of contaminants such that the treated product will
significantly reduce contaminant mobxhty The treated and untreated material will both be
placed in an engineered dxsposal facility designed to contain the materials over the long term.
Because the more highly contaminated material will be treated to reduce contaminant mobility,
the impact on human health and the environment would be mmnmal if the containment system -
were to fail. '

The contingency treatment option would also provide for significant reductions in risk.
Vitrification would be expected to provide somewhat greater long-term effectiveness because .
.organic contaminants and some inorganic contaminants would be destroyed, and the contaminants
in the treated waste form would be more thoroughly immaobilized. However, larger uncertainties
are associated with the implementability of vitrification compared with chemical stabilization/
solidification, and thus could Jead to project delays and increased costs. . Vitrification is being
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carried forward ds a contingency treatment option so the effectiveness of this technology can

continue to be évaluated in terms of current uncertainties associated with its implementability.

The selected remedy treats the material posing the principal threats at the Site, achieving
significant reduction in contaminant mobility. Chemical stabilization/solidification and disposal
on site is more effective in the short term, requiring up to five years to implement the treatment

. operations and 10 years to complete remedial action at the site. In comparison, vitrification will

' -Tequire about seven years for implementation, provided engineering scale-up and design are not

delayed because of the innovative nature of this technology. The off-site disposal alternatives

~ could require significantly more time to implement due to the increased administrative
-requirements for transport and disposal of the wastes at the off-site facilities.

, The off-site disposal alternatives do not offer an increase in effectiveness over the on-site
disposal alternatives that can justify the greatly increased costs (two to 10 times the cost of the
selected remedy). The long-term effectiveness of the off-site alternatives would be somewhat
greater at the Weldon Spring site due to the removal of contaminated material from the site, and

potential long-term impacts at the off-site Jocations would be less than those expected at the

Weldon Spring site for on-site disposal, because of the arid climate and distance to potential

~ receptors. However, short-term impacts would be greater due to the increased handling of -

contaminated materials and the transportation of those materials to the off-site ‘locations. In
addition, implementation of these alternatives would require coordination of licensing,

permitting, regulatory compliance, and establishment of administrative procedures . (as .

appropriate) in order to dispose of the Weldon Spring waste at either off-site facility. &

The major balancmg criteria that provnde the basis for selection of the preferred
~ alternative are short-term effectiveness, implementability, and cost. The selected remedy can
be implemented more quickly, with less difficulty, and at less cost than the other alternatives and
is therefore detérmined to be the most appropriate method. The contingency treatment option
is being retained to facilitate implementation of an alternate treatment technology in the event

that chemical stabilization/solidification does not perform adequately. Both technology types will -

be reevaluated against the balancing criteria durmg conceptual design and bench-scale and pilot-
scale testing. If the contingency treatment option (vitrification and disposal on site) were

~ selected pursuant to this continuing evaluation, an Explanation of Significant Differences from

the selected remedy would be made available to the public, and public input would be solicited.
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10.5 Preference for Treatment as a Principal Element

‘The selected remedy satisfies the preference for treatment as a principal element by
treating the materials giving rise' to the principal hazards at the site (the raffinate-pit sludge and
the more highly contaminated fraction of soil, sand, and sediment) by chemical stabilization/
solidification. This treatment method will significantly reduce contaminant mobility. The
contingency remedy would also- satisfy the preference for treatment as a principal element by
treating these same materials by vitrification. Vitrification would also significantly reduce
contaminant mobility. In addition, vitrification would reduce contaminant toxicity by destruction
of organic contaminants and some inorganic contaminants, and waste volume would be reduced
through the elimination of water and void spaces during the melting process. _'

10.6 Irreversible and Irretrievable Commitment of Resources

Implementing the selected remedy will result in the permanent commitment of land at the
Weldon Spring site for waste disposal. This' commitment of land for the disposal facility is
consistent with current land use at the site. The Weldon Spring site is a contammated inactive
industrial complex under the custody of the DOE, and it contains waste pits from past disposal
practices; it is adjacent to a similar contaminated ‘site owned by the Army.

The disposal cell proper is expected to cover about 17 ha (42 acres), but the total amount .
of committed land would be larger (e.g., double the waste containment area) because a buffer .
zone will be established around the cell. No other area of the Weldon Spring site would sustain
a long-term’ xmpact or injury as a result of this permanent remedy. ‘Perpetual"care will be ;ziken
of the committed land because the waste would retain its toxicity for thousands of years. For
example, the ‘cover will be vnsually inspected, groundwater will be monitored, and the
effectiveness of the overall system at the Weldon Spring site will be reviewed at least every
five years.

Cdnsumptive use of geological resources (e.g.,-quarried rock, sand, and gravel) and
petroleum products (e.g., diesel fuel and gasoline) will be required for the rembval,
construction, and disposal activities. Adequate supplies of these materials are readily available
in the Weldon Spring area. The treatment process will also require the consumptive use of
materials (including cement and fly ash) and energy. Cement and fly ash are readily available
locally in the quantities required, and natural gas can be obtained- from the local utility.
Implementing the selected remedy is not constrained by the avmlabxhty of resources or supphes
beyond those currently available in the St Louis area.
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10.7 Significant Changes

Tﬁe Prc;posed Plan for the Weldon Spring site was released for public comment in
- November 1992. The Proposed Plan identified Alternative 6a, Removal, Chemical*Stabilization/
Solidification and Disposal On Site, as the preferred alternative. The DOE reviewed all written
* and verbal comments submitted during the public comment period. Upon review of these
.comments,. it was determined that no significant- changes to the remedy, as it was originally
identified in the Proposed Plan, were necessary..

i

e
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RESPONSIVENESS SUMMARY

‘The Proposed Plan and the Remedial Investigarion/Feasibility Study-Draft Environmental
Impact Statement (R1/FS-Draft EIS) for Remedial Action at the Chemical Plant Area of the
Weldon Spring Site (DOE 19923, b, and d) were issued to the public on November 20, 1992.
The U.S. Department of Energy (DOE) and the U.S. Environmental Protection Agency (EPA)
sponsored a public meeting on these documents and discussed the proposed action on
December 16, 1992, at the Columns Banquet and Conference Center in St. Charles, Missouri;
representatives from the State of Missouri were also in attendance. The DOE responded to oral
comments made on the Proposed Plan and R1/FS-Draft EIS at this meeting, and those responses
are included in the meeting transcript. The transcript is part of the Administrative Record for
this remedial action, and it is on file at the information repositories for the Weldon Spring
project. (The repositories are located in the project office reading room, at Francis Howell High
School, and at several nearby libraries — as identified in Section 7 of the proposed plan for this
action.) -

At the public meeting, members of local labor unions made many additional statements
and asked questions that were unrelated to the evaluations and conclusions presented' in the’
Proposed Plan and RI/FS-Draft EIS. These comments generally related to the: training
qualifications of site workers, the use of nonunion labor for cleanup activities, and . the
procedures DOE follows to award and oversee contracts. Responses to most of these comments
were provided orally at the phblic meeting and are included in the transcript. For those union
issues not fully addressed at that meeting, a separate response report has been'prepared
(MKF and JEG 1993). That report is also available in the Administrative Record for this action.

The public comment period for the Proposed Plan and RI/FS-Draft EIS was. initially

~ scheduled to end on January 20, 1993. However, the period was extended 30 days pursuant to

several requests from local citizens and community interest groups. Thus, the comment period -
formally ended on February 19, 1993. On March 19, 1993, the DOE met with a small group
of individuals representing the St. Charles Countians Against Hazardous Waste who had
submitted comment letters on the Proposed Plan and RI/FS-Draft EIS to the project office
and/or presented comments orally at'the formal public meeting. The purpose of this small
meeting was to clarify those comments received within the formal comment period, and the
intent was to allow responses developed by the DOE to address the underlying concerns of those
commentors. o ' ‘
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This responsiveness summary identifies the major issues raised in both the oral and '

written comments on the proposed action and provides the DOE's responses for those. issues.
For this summary, the page numbers of the tmnscnpt and/or the specific comment letters in
‘which the issues were raised are identifi ed in parentheses at the end of eich issue (see
Appendix B). The comment letters are referred to by an alphabetical identifier. determined by
the order in which they were recenved by the project office, except for an anonymous letter
received at the public meeting (ndenuﬁed as Letter P). These letters are also part of the
Administrative Record for this action.

In addition, each comment letter has been reproduced in a separate document

(DOE 1993) to Vpro'yid‘e individual responses to written comments received on the
RI/FS-Draft EIS. . That document includes (1) copies of the comment letters and point-by-point

_ responses; (2) copies of the comments submitted at-the public meeting; and (3) copxes of the

letters received from the U.S. Department. of Interior, Fish and Wildlife Service on the
biological assessment that accompamed the RI/FS-Draft EIS. The separate document also
includes a summary of the major issues raised in oral and written comments and the DOE’s
responses to those issues, similar to this responsxveness summary. #*

isuel'

Commem If the Weldon Spring site is used for waste dlsposal it should be used solely to
dispose of waste associated with cleanup of the Weldon Spring site. No additional waste should
be brought to the site for treatment or disposal. (Transcript pages 28, 29, 43, 44, 53, and 82;
comment letters C and D.) ' -

Response. - In response to community concerns sueh as this one, the DOE has committed that
" no other DOE waste would be brought to the site for treatment or disposal and intends to firmly
abide by that commitment.

Ispez

Comment. Any on-site disposal facility should essehtially meet the substantive siting and design
requirements of the State and Federal ha;ardous waste laws and regulations. Such a disposal
facility should remain under the control and ownership of DOE. (Transcript page 29.)

-
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Response. The on-site disposal facility will be sited and designed to achieve the substantive
siting and design requiremént$, including equivalent performance standards, identified in
applicable State and. Federal hazardous .waste laws and regulations.’ During the detailed
engineering design phase for this facility, the DOE will coordinate with both the State of
Missouri and EPA Region VII to see that such requirements are appropriately addressed. The
disposal facility will remain under the control and ownership of DOE or any successor
government agency.

Issue 3

Comment. Protective and permanent waste disposal should be achieved with natural barriers and
engineered materials, methods, and designs to the maximum extent possible; reliance on
institutional control measures should be kept to a minimum. (Transcript page 30.)

Response. The waste resulti'ng from cleanup of the Weldon Spring site will be placed in an
engineered containment facility using proven materials, methods, and designs. From the
conceptual design for this facililly, natural materials, including recompacted clay, will be used
to construct the base because these materials have been shown to be very effective in similar
facilities for radioactive and chemically hazardous wastes at other sites. In addition to these "
natural materials, synthetic mat_érials such as flexible membrane liners will be used for certain
components of the disposal facility, including the leachate collection and removal system. This
engiheered facility will include redundant containment features that will be the primary means
for ensuring long-term protection of the general public and the environment.  Although
institutional controls will be employed to help facilitate protection during remedial. action
activi.tiés, reliance on such measures will be kept to a minimum following waste disposal.

lsu_e4

Commeni. The DOE should commit to an appropriate long-term monitoring and maintenance
program to verify and maintain the performance of the on-site disposal facility' More details
should be provided on the proposed long-term monitoring procedures for the disposal area.
(Transcript pages 30 and 36, comment letter H.) '

 Response. The DOE is committed to performing ipng-term monitoring and maintenance of the
disposal facility and surrounding area. The parameters and the frequency with which monitoring
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and inspection will occur cannot be precisely defined at this stage of the remedial action process ﬂ'
because detailed design activities can only be completed after this Record of Decision (ROD) |
has been signed. A long-term monitoring and maintenance plan that inclydes parameters and
inspection freqoency will be developed for the project after specific design information becomes
available. In developing this plan, the DOE will consider the hydrologic and hydrogeologic
conditions at the chemical plant area, will incorporate input received from the public, and will
consult with EPA Region VII and the State of Missouri. It is expected that monitoring and
" maintenance inspections will occur at least annually. More frequent inspections (e.g., quanerly)
will be conducted in the near term (e -g., over the first several years) to assess the performance
of the containment system. Additional details on the monitoring and maintenance program that -
will be used at the site will be provided in the Mirigation Action Plan, which will be completed.
~ during the detailed design phase: of this remedxal action. The plan will be available in the
information reposuones for the project. ' o

Issue § ' ' T

Comment. The waste resultmg from cleanup of the Weldon Spring site should be transported ;
to and disposed of at the Envirocare facility near Clive, Utah, because the geology at the site (ﬂ'

* is not suitable to support a drsposal facility; the geology-in the area is porous, sinkholes are °
‘present nearby, and the possibility of an earthquake exists. In addition, disposal at the .
Envirocare facility could be less costly than estimated in the FS. Ideally,. the more hxghly ;
contaminated material should be vntnﬁed and disposed of at a site that is geologically. sound.

(7' ranscript pages 46 47 and 52 comment letters F and L) - :

‘ Response. ‘The geology of the location considered for construction of an engineered disposal

- facility at the chemical plant area has been thoroughly investigated and has been determined to
be suitable for such a facility, as discussed in the RI/FS-Draft EIS. Numerous geological studies
have been conducted by the DOE in consultation with the State of Missouri, and no sinkholes -
have been identified in the study area. The results of these investigations have been reviewed.
by the State and EPA Region VII, and all part:es agree that the disposal study area of the
Weldon Spring site is acceptable for the construction of a facility to contain the waste resulting
from site cleanup.

- Issues associated with vitrifying the more highly contaminated material and with transporting all
or a portion of the site waste to an off-site facility (such as the Envirocare facility near Clive,.
Utah) for disposal were evaluated in detail in the RI/FS-Draft EIS. The results of these analyses O
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indicated that the alternative selected as the remedy in this ROD — which incorporates source
removal, treatment of the more “highly contaminated -material 'using a proven technology
(chemical stabilization/solidification), and disposal in an on-site engineered faciiity —provides
the best balance among the findl action-alternatives with respect to the prescribed evaluation
criteria. Cost was not a major factor in this selection, so even if transportation costs or disposal
fees were to change somewhat, the selected remedy would still be the preferable solution
considering the other impacts associated with the off-site transportation and disposal of the large
- volume of waste from the Weldon Spring site. Most importantly, this remedy will protect
human health and the environment ahd can be implemented in a straightforward manner.

Issue 6

‘Commenz. The remedial action alternative selected for implementation should be pfotective of

human health and the environment. Cleanup procedures designs, and standards should meet
all applicable or relevant and appropnate requirements of State and Federal envxronmental '

_health, and safety laws and regulatlons (T rarucnpf page 29.)

‘ Response. _The selected remedy will be implemented in a safe manner and will prq\}ide long-
term protection of human health and the environment from contamination at the Weldon Spring

site. The cleanup procedures, desngns and standards will meet all applicable or relevant and

‘appropriate requirements except in specific cases where a waiver is appropriate to site conditions

during cleanup. (For.example‘ a waiver of the time limit for storing hazardous waste on-site
is appropriate until the disposal facility is available.) These waivers and their justifications are
discussed in Section 10 of this ROD. | '

Issue 7

Comment. The Francis Howell High School is located about 1 km (0.6 mi) east of the site, but
the RI/FS-Draft EIS seems to minimize its closeness. Additionally, most citizens of St. Charles
County live closer to the site than the city of St. Charles. Because the air pathway is the most
direct means by which members of the general public could be impacted by cleanup activities,
it is important that this pathway be analyzed in detail using the best information available. What
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safeguards will be used to protect workers, the students and staff at the hrgh school, and the
community at large during remedial action activities? How can the safety of the general public
- be guaranteed?  (Transcript pages 38 and 42; comment letters C, 1, N, and O. i

~ Response. . The closeness of the high school to the site is discussed in many sections of the
RUFS-EIS and is prominently identified in many figures. The DOE agrees that the air pathway
is of primary concern during the cleanup period. For that reason, impacts that might result from
contaminant releases were addressed in greater detail in the assessment of the cleanup period
than were those associated with any other pathway. The fact that individuals live in
unincorporated areas closer to the site than the city of St. Charles is also noted in text and
ptesented in ﬁgures and this was one of the main reasons that potential risks were estimated for
the nearby population within 5 km (3 mi) of the site center; potential risks were also estimated
for nearby residents and. individuals at the high school (as discussed in Appendix F of the FS).

A comprehensrve assessment of the rnatenal that could become airborne because of cleanup
activities (including radon gas), the movement of airborne contaminants through the. atmosphere
to potential receptors nearby, and the types of control measures that could be applied to limit
airborne releases were discussed extensively in Appendixes C and F of the FS. These analyses-
were performed using representative meteorological data for the site. ' The results were
subsequently compared with those estimated using other meteorological data that were recently 3
obtained by the project office. (Those data consisted of measurements for specific parameters
collected from the on-site meteorological station over 10 months during 1992 and 1993 and
mixing 'height data measured from Eureka, Missouri.) This comparison indicated that the results -
were essentially the same regardless of whether the representative or the slightly: modified
meteorological data set was used. These results provide additional support for the determination -
presented' in the RI/FS-Draft EIS that remedial action at the Weldon Spring site ‘can be safely
performed such that members of the general public will be protected. These results also indicate
that the DOE could reliably meet its commitment to conduct the cleanup with no measurable

impact from site contaminants at the high school. The DOE will continue to consult with school
~administrators throughout the remedial action process so that they are kept fully informed of -
planned activities.

Cleanup activities at the site will be conducted in a2 manner that minimizes the release of
. contaminants to the environment, as discussed in the RI/FS-Draft EIS. The safety of the public,
including students and staff at Francis Howell High School, will be facilitated by maintaining
an extensive monitoring program in conjunction with operational contingency plans. These’
oontingency plans will include the staged application of. increasingly stringent operational
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controls in the event that monitoring results idéntify any release situations that might affect
workers or the general public as cleanup progresses. These controls include such measures as
limiting or covering exposed areas ‘and reducing dust and radon releases by -applying water
sprays. Additional details on the monitoring and operational contingency plans to be applied for
this remedial action will'be provided in the Mirigation Action Plan. - '

Issue 8 .

Commens. The Atomic Energy Act requires that human exposures to radiation be réduced to
levels that are as low as reasonably achievable. The Weldon Spring project should be conducted
with the design objective that no member of the general public would ever receive more than
25 mrem/year above background. If further dose reductions are reasonably possible, they should

~ be pursued. (Transcript page 29.) .

Respoﬁse Cleanup activities at the Weldon Spring site will be designed and conducted so that

no member of the general public will receive a dose of 25 mrem/year above background level

(doses estimated from conservative assumptions are we]l below this level). The DOE process
' whereby risks are reduced to levels as low as reasonably achievable (ALARA) will be applied
during field activities. This ‘ALARA process was also explicitly mcorporated into the '
development of cleanup criteria for site soil so that future radiation doses are reduced to levels”
as far below appllcable standards as reasonably achievable.

Following site cleanup. the dose level of 25 ‘mrem/year will be met for all reasonably
foreseeable exposures at the site, except possibly for exposures to indoor radon, if someone were
to live at certain locations in the future. To put this issue in context, the annual dose from -
exposure 1o background levels of radon is estimated to be about 200 mrem/year, and these
naturally occurring levels vary considerably. For this reason, the EPA has separately identified
an acceptable radon concentration for indoor air, which is 4 pCi/L. The indoor radon
concentrations estimated for those areas of the site at which the incremental dose to a future
resident is estimated to be above the suggested 25 mrem/year level are projected to be below
4 pCi/L (and standard mmgatxve measures such as vennlatlon could be readily applied to further
reduce radon exposures and related doses).
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Issue 9

Commen. AS'oil: cleanup levels should be conservatively developed' so that individuals who may
have unrestricted access to the site in the future will not be subjected to unacceptablc risks..
‘ (Comment letter K.)

. Response. The cleanup levels for contaminants in soil at the Weldon Spring site were developed
in accordance with EPA guidance. These levels were conservatively developed by considering
a residential scenario, to address the reasonable maximum exposures for a future individual with
unrestricted access to ‘the site. Per EPA guidance, the cleanup levels were determmed by
targeting an mcremental risk range of 1 in 1 million (1 x 10%) to 1 in 10,000 (1 x 10%), with
consideration of site-specific conditions. A key site-specific factor i is the concentration of natural
constituent in local soil, which will be used to backfill on-site areas from which contaminated
soil is excavated during cleanup. That is, background concentrations of certain metals can
correspond to estimated risks above the EPA’s target range. '

Therefore, given natural variability, it is difficult to distinguish an incremental risk -
associated with residual contamination at the upper end of the target range from the risk
associated with natural concentrations, and this distinction is virtually impossible for the lower
. end of the target range. Further, replacing the excavated soil with uncontaminated local soil
“could result in actually increasing the risks at certain areas, depending on the specific levels of
naturally occurring constituents in the backfill soil. For these reasons, the lower end of EPA’s -
range could not serve as the endpoint for site cleanup criteria. The cleanup levels proposed for
the site will be applied to areas released for other use and are expected to be protective of
human health and the environment for all reasonably anticipated future uses.

Issue 10

Commeni. The DOE should address.chemical contamination at the vicinity properties. All
- contaminated vicinity properties should be cleaned up to allow. for completely unrestricted use.
.manscnpt pages 29 and 30; comment letter K.) -

. Response. The DOE is r_esponsible for properties on the adjacent Army site and in the

surrounding State conservation area that were contaminated as a result of activities conducted
"by the DOE and its predecessor agency at the Weldon Spring site. These are termed vicinity
propé,niqs and have been identified on the basis of their radioactive contamination; no DOE
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vicinity property contains only chemical contaminants. The Army is responsible for properties
on the Army site that are chemically contaminated by previous Army activities, and cleanup of
those areas is currently being addressed by the Army under-a separate RI/FS process. The DOE
will continue to coordinate with the Army regarding cleanup of DOE vicinity properties on

Armx land.

As part of cleanup activities conducted pursuant to the remedy selected in. this ROD, the DOE
will remove radioactively contaminated soil from those vicinity properties. Excavating soil to

_ remove the radioactive contamination will also result in the removal of any combined chemical

contamination from these locations. The DOE is committed to cleaning up all radioactively

* contaminated vicinity properties to levels that will allow for unrestricted use. During soil

cleanup activities in the Busch Conservation Area, which are addressed in this RI/FS-EIS, the
DOE will also remove contaminated sediment from Lakes 34, 35, and 36 in conjunction with
the draining of those lakes by the Missouri Department of Conservation (this draining has been
planned as part of the State’s routine sedimentation management program for the conservation
area). Under existing conditions at the lakes, the estimated- health risks associated with this
contaminated sediment are well below the levels identified by the EPA as either of concemn or
warranting cleanup action. Nevertheless, the DOE is conducting, this activity to address the
possibility that sediment excavatéd from those lakes might subsequently be used as backfill
material in a residential area. - . I

Issue 11

Comment. The site risk assessments seem to focus almost exclusiveiy on.human health.impacts. . . .. A

These assessments should consider all living organisms so as not to decrease biotic diversity or
cause extinction of certain organisms. (Comment letter N.)

Response. The site risk assessments did examine potential ecological impacts that could result

~ from the contamination present at the chemical plant and in affected areas nearby. An entire

chapter (Section 7) of the baseline assessment (BA) and several appendixes were devoted to the

~ assessment of ecological impacts that might occur in the absence of cleanup. Potential impacts

to ecological resources from cleanup activities were assessed in the FS. These analyses were
developed from current characterization data for the site in combihation with available scientific
information. No obvious adverse ecological impacts have been observed at the site or
surrounding areas, except for circumstantial evidence (the paucity of biota) in the raffinate pits.

However, adverse ecological impacts might occur if the site were not cleaned .up..and
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~ contaminants remained in their current state, particularly at the raffinate pits, as discussed in the
‘RI/FS-EIS. Possible impacts to the density and diversity of invertebrates at the site were also
discussed. To ‘address the long-term protection of ecological resources at the site, additional
studies are under way and others are planned. As théy become available, data from these studies
will be incorporated into future documents prepared for the project.

Issue 12

Comment. The DOE sh'ouldfcommit to follow-on studies of the groundwater contamination and, "
if necessary, undertake remedial action for groundwater after the sources of contamination are
removed. (Transcript page 30 and comment letter H.) '

Response. The DOE will continue to investigaté groundwater at the chemical plant area. The
groundwater response action has been separated from this action, as discussed in the RI/FS-EIS;
because the comprehensive data needed to support a final decision for this medium are not yet

* available. The DOE will prepare a separate set of assessment documents focused specifically

on groundwater at the chemical plant area. These documents will be developed in consultation
with EPA Region VII and the State of Missouri, and they are expected to be issued to the:public
within the next several years. Comments received from thelS;ate, EPA Region VII, and the
" public on the proposal made in that future document package will be considered before a
decision is made on the final response for groundwater. o '

~ Issue 13

Comment. The DCE should accelerate the process addressing contaminated grouhdwater at the
quarry, including the Femme Osage Slough area. The quality of water in the St. Charles County
well field is a chief concern for this project. (Transcript page 53 and comment letter 1.)

Response. The DOE is committed to seeing that the county drinking water wells are not
"impa(:t'ed by contaminants from the site. An extensive monitoring program is in place at the
quarry and Femme Osage Slough areas to address this-issue, and the process for seeing that
groundwater contamination has been initiated. Focused characterization of the quarry and
Femme Osage Slough area is expected to begin this year to support final remedial actions for
that location. :
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Issue 14

Comment. Much of the cleanup work at the site is being ﬁerformed by workers who do not
teside in St. Charles County or-the greater St. Louis metropolitan area. Many local laborers
have been trained to perform remedial action work similar to that currently under way at the

~ Weldon Spring site, and local unions provide a labor pool of AquaJiﬁed workers. The economic -
_ benefits associated with this project should be distributed to those most affected by the action. .

(Transcript pages 40-41, 49-52, 54-62, 67, 77, and 79.)

Response. The DOE recognizes that a large number of qualified workers are available locally
~ to support cleanup activities such as those being conducted at the Weldon Spring site. Most of

the site workers reside in St. Charles County or the greater St. Louis metropolitan area. Of the-

256 full-time workers currently on-site in the project office building, all but five live within the

St._bouis metropolitan area. Of the 158 craftspersons and laborers currently involved. in site-

work — primarily in field activities to support interim actions (such as decontaminating and

dismantling the chemical plant buildings) — 140 live in the area. All site workers are.

appropriately trained for the cleanup activities in.which they are involved. In summary, the

great majority of people involved in the on-site cleanup effort are local workers, they are

qualified to conduct the work, and the economic benefits associated with this project are being

distributed in the area. The employment of qualified local workers is expected to continue -

throughout the remedial action for which the current decision is being made.

Issue 15

- Comment. The DOE should ensure that the funding for this project is maintained at a high level "

. 50 the site is cleaned-up expeditiously. The potential for future contaminant migration should
be minimized. (Transcript page 53 and comment letters H, 1, and N.)

Response. Maintaining an appropriate level of funding for expeditious cleanup of the Weldon
Spring site is-a high priority for the project. To date, cleanup activities have not been
constrained by the avaxlabxhty of funds. Although the DOE anticipates project- support to
continue, the amount of funding available to the department is greatly affected by the annual
budget established by the U S. Congress.

The DOE is committed to cléaning up the site in a safe and environmentally sound manner and
~ is moving forward with cleanup activities as quickly as possible. Numerous regulatory review
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- and 'engi‘neering requirements must be met as part of the cleanup process before field activities

can be implemented, and the extensive planning and development of detailed -operational
procedures. is also involved. .Focused cleanup activities have been expedited to reduce health
and safety threats on-site and to limit contaminant migration. These interim actions include the
treatment of surface water at both the quarry and chemical plant area, dismantlement of the

chemical plant structures, and removal of bulk waste from the quarry — with maintenance of

the resultant waste in controlled storage on site until the disposal facility is available. The major
cleanup activities at the chemical plant ‘area, which include the removal and treatment of sludge
from the raffinate pits and disposal of all site waste, are expected to be initiated within the next
few years followmg issuance of this ROD
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APPENDIX B o ,
‘ Comment Letters on the Draft Remedial Investigation/Feasibility Study-Environmental
' ' Impact Statement
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Comment Letters on the Draft Remedxal Inveshgat:on/Feasxbmty Study-Envxranmental

l_mpact Statement

-~

Letter - Comnenter
A Ken Gronewald, Presxdcm of the St. Charles Countians Agamst Hazardous Waste Board of Dxracton St. Charles, '
Missouri
B Lois Pohl, Coordinator, Missouni Cleannghouse, Stale of Missouni, Office of Administration, Jeﬂ’enon Cxty.
Missouri :
C John Jacobds, Sx'. Charles, Missouni
D Allan Wansing, Village Chainnan, Weldon Spring Heights, Missouri
E M. Vemice Sanwe Envuonrnenul Review Sccuon. Depanmcm of Ecology, State of Washingtion, Olympis,
Wuhmg&on
F Mary-A. Halliday, St. Charles Countians Against Hazardous Waste, St. Charles, Missouri
G Gcne Gunn, Chicf, Environmenta} Review and Coordination Section, U.S. Environmental Pmu:chon Axency,
‘Region VII; Kansas City, Kansas
H Thomas Aley, Professional Hydrogeologist, Director, O2ark Underground Laboratory, Protem, Missouri
I Daniel T. Brown, Associate Superintendent, Francis Howell School District, St. Charles, Missouri
3 D. Anne Martin, Chief, Hazardous Matenials Division, Federal Emergency Management Agency, Washmgton. ]
b :
K Sally L. Shaver, Chief, Federal Programs Branch, Division of Health Assessment and Consultation, Agency for
Toxic Substances and Discase Registry, Atlanta, Geergia
L Charles A. Judd, Executive Vice Prcsidcpl. Enviroeare of Uish, Inc., Salt Lake City, Utsh
M George A. Farhner, St. Charles Countians Against Hazardous Waste Board of Directors, Project Manager for
’ - Technical Assitance Grant administered by EPA Region VII, St. Charles, Missouri
N. L. Rao Ayyagari, Ph.D., Professor of Biology, Lindenwood College, St. Charles, Missouri
(o] William M. Vaughan, Ph.D., Environmental Solutions, St. Louis, Missouri
P Unsigned letter submitied at the public meeting on December 16, 1992
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