EPA/ROD/R05-95/289
1995

EPA Superfund
Record of Decision:

FEED MATERIALSPRODUCTION CENTER (USDOE)
EPA ID: OH6890008976

OuU 02

FERNALD, OH

06/08/1995



Text :

FI NAL

RECORD CF DECI SI ON

FOR REMEDI AL ACTI ONS AT

OPERABLE UNIT 2

FERNALD ENVI RONVENTAL NMANAGEMENT PRQIECT

FERNALD, CHI O

MAY 15, 1995

U S. DEPARTMENT OF ENERGY

TABLE OF CONTENTS

Tabl @ of CoNt eNt S ... . e i
List of Tabl e ... iv
Li St Of FiQUI @S . e \Y
Li St Of ACT ONYITE . .o o e e e Vi
DeCl arati ON . ..o D1

Deci si on Sumary

1.0 Site Nane, Location, and DescCription ........... .. .. 1-1
2.0 Site History and Enforcnent Activities ....... ... .. .. 2-1
2.1 History of Qperation Unit 2 ... ... ... . . i 2-3
2.2 Qperation Unitt 2 CERCLA ACLIiONS ... ittt e e e 2-4
3.0 H ghlights of Community Participation ............ .. . ... 3-1
4.0 Scope and Role of the Qperable Unit ... .. ... . .. . . . . . . . . . .. 4-1
5.0 Summary of Site Characteri SticCs . ... e e 5-1
5.1 Summary of Nature and Extent of Contamination ......................... 5-1
5.2 Pat hways of Contaminant Mgration ............. . ... i 5-6

6.0 Summary of Site R SKS ... .. 6-1



6.1 Overview of the Baseline Risk ASSeSmBNt . ..........co i 6-1

6.1.1 Identification of Contamnants of Concern ..................... 6-2
6.1.2 Exposure Assesnment for the Base Risk Assesment ................ 6-3
6.1.2.1 Current Land Use Wth Access Controls ............... 6-3

TABLE OF CONTENTS
(Conti nued)

6.1.2.2 Current Land Use Wthout Access Controls ............ 6-3
6.1.2.3 Future Land Use Wth Federal Omership .............. 6-4
6.1.2. 4 Future Land Use Wth Private Owmership .............. 6-4
6.1.2.5 Exposure Point Concentrations ....................... 6-4
6.1.2.6 Exposure Assesnent Paraneters ...................... 6- 10
6.1.3 TOXiVity ASSESSIMEBNL .. ... it 6-10
6.1.4 Risk Characterization ............. it 6- 22
6.2 UnCertai Mt eSS ..o 6- 26
6.3 Basel i ne Ecological Risk Assesment ............... ... 6- 27
6.4 CONCI UST ON Lo 6- 29
7.0 Description of Renedial Alternatives ........... ... i 7-1
7.1 Alternative 1. No ACLION ... 7-1
7.2 Aternative 2: Consolidation and Capping ............oiiiiiiiinn.. 7-1
7.3 Aternative 3: Excavation and Of-Site Disposal ...................... 7-3
7.4 Aternative 6: Excavation and On-Site Disposal with Of-Site
Di sposal of Fraction Exceeding Waste Acceptance Criteria .............. 7-4
7.5 Maj or ARARs for Qperable Unit 2 ... . .. .. . i 7-6
7.5.1 No Action Alternative ......... e 7-10
7.5.2 Chemcal-Specific ARARS/ TBCS ... ..ottt e 7-10
7.5.3 Action-Specifc ARARS/ TBCS . ... ..t e e 7-10
7.5.4 Location-Specific ARARS/ TBCS ... . ittt e 7-10

8.0 Summary of the Conparative Analysis of Alternatives ......................... 8-1



9.0

10.0

8.1 Conparative Analysis of Alternatives ............. ... 8-2
8.1.1 Overall Protection of Human Health and the Environment ......... 8-2
8.1.2 Conpliance With ARARS ... ... ... e e 8-4
8.1.3 Long-Term Effectiveness and Pernmanence ......................... 8-5
8.1.4 Reduction of Toxicity, Mbility, or Volunme Through Treatnent.... 8-7
8.1.5 Short-TermEffectiveness....... ... . 8-7
8.1.6 Inplementability ... ... . . . e 8-8
TABLE OF CONTENTS
(Conti nued)
8. L. 7 B0 ot 8-10
8.1.8 State ACCEPLanCe ... ...t 8- 10
8.1.9 Community ACCEPLaANCE ...ttt 8-11
Sel ected ReMBAY . ... 9-1
9.1 Key COMPONENt S . oo 9-1
9.2 deanup Level s ... . 9-3
Statutory Determnati ONS ... ... 10-1
10.1 Protection of Human Health and the Environment ....................... 10-1
10.2 Conpliance wWith ARARS . ... .. i e 10-2
10.2.1 Chemcal-Specifc ARARS/ TBCS ... ..ttt 10-2
10.2.2 Action-Specffic ARARS/TBCS .. ... .ot 10-3
10.2.3 Lotion-Specific ARARS/TBCS . ... .. i it 10-4
10.3 Cost Eff @Cti VENESS ..o i 10-9
10.4 Wilization of Permanent Solution and Al ternative Treatnment Technol ogi es or
Resour ces Recovery Technol ogies to the Maxi mum Extent Practicable..... 10-9
10.5 Preference of Treatnent as a Principal Element........................ 10- 10
10.6 Irreversible and Irretrievable Commitnment of Resources................ 10- 10
11.0 Docunentation of Significant Changes.............. .. ... 11-1



Ref er ences

Appendi x A
LI ST OF TABLES

Tabl e Page
5-1 Qperable Unit 2 Summary of Contaminant Concentrations...................couuiiuinnn. 5-2
6-1 Qperable Unit 2 Contaminants of CONCEIN. . ... ... i e e 6-6
6- 2 Princi pal Exposure Paraneters for Selected Qperable Unit 2 Baseline

Ri Sk ASSESSIMBNt RECEPL OF S. . .ottt e e e e 6-11
6-3 Dermal Reference Doses and Cancer Sl ope Factors for Contam nants

of Contra Chemical CarCi NOgENS. . . ...ttt e e e 6-14
6-4 Oral and I nhal ation Cancer Slope Factors for Contam nants of Concern

Radi ol ogi cal and Chemi cal CarcCi NOQgENS. .. ...ttt e 6-16
6-5 Cont ami nants of Concern Reference Doses for Noncarcinogenic Chemicals............. 6- 20
6-6 Current Land Use Scenarios Carcinogenic R sk and Hazard Index .................... 6-23
6-7 Future Land Use Wth Federal Owmnership Scenari o Carcinogenic R sk

and Hazard I NdeX. . ... 6- 24
6-8 Future Land Use Wth Private Omership Scenario Carcinogenic R sk and

Hazard | NdeX. ..o 6- 25
8-1 Summary of Conparative Analysis of Remedial Alternative Qperable Unit 2............ 8-3
8-2 Summary of Long-Term and Short-Term Environnental Inpacts.......................... 8-6
9-1 Summary of Qperable Unit 2 Primary Soil O eanup Levels for the Sel ected

=T = L Y = 9-4
9-2 Summary of Qperable Unit 2 Secondary Soft O eanup Levels for the Sel ected

=T = L Y = 9-6
10-1 Conpl i ance with Operable Unit 2 Chenmical -Specfic ARARs - Alternative 6............. 10-3



Fi gures

1-1

LI ST OF FlI GURES

Page
FEMP Faci ity Locati on Map. .. ... e e e e e e e e e 1-2
FEMP Sit e MAD. . ittt e e e e e 2-5
General Conceptual Site Mdel/Qperable Unit 2...... . . . . .. . . . . . . 6-5
Site Plan Potentity Acceptable Region for Qperable Unit 2 On-Site Disposal......... 7-7

Typical Detail Conposite Cap and Liner......... ... 7-8



ACRONYMS AND ABBREVI ATONS

ALARA as | ow as reasonabl e achi evabl e

ARAR applicabl e or relevant and appropriate requirenent
ATSDR Agency for Toxic Substances and Di sease Registry
AWNT Advanced Wast ewat er Treat ment

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

coc contam nant of concern

CPC constituent of potential concern

(01} central tendency

DCE United States Departnent of Energy

EA Envi ronment al Assessment

ECAO Environmental Criteria and Assesment Ofice

EPA United States Environnental Protection Agency
FCTF Fernald G tizen Task Force

FEMP Fernal d Envi ronmental Managenent Proj ect

FFCA Federal Facility Conpliance Agreenent

FMPC Feed Materials Production Center

FONSI Fi ndi ng of No Significant I|npact

FS Feasibility Study

FS/ PP- EA Feasibility Study/Proposed Plan - Environnental Assessnent
HEAST Health Effects Assessnment Summary Tabl es

HI hazard i ndex

HQ hazard quoti ent

I LCR incremental lifetime carter risk

IR'S Integrated Ri sk Informati on System

LQOAEL | owest observed adverse effect |evel



MCLG

MJSLE

NEPA

NOAEL

QAC

CDAST

CEPA

PAH

PEI C

PRG

PRL

Rf D

R /FS

SW FT

TBC

maxi mum cont am nant | evel
maxi mum cont am nant | evel goal
Modi fied Universal Soil Loss Equation

National G| and Hazardous Substances Pol uti on Conti ngency Pl an
(commonly known as the National Contingency Plan)

Nati onal Environnental Policy Act of 1970

no observed adverse effect |evel

operations and mai nt enance

Chi o Adninistrative Code

one-di mensi onal anal ytical solute transport

Chi o Environnental Protection Agency

Chi 0 Revi sed Code

pol ynucl ear aronati c hydrocarbon

Public Environmental |nformation Center

prelimnary renediati on goal

prelimnary renediation |evel

Resour ce Conservation and Recovery Act

ref erence dose

Remedi al I nvestigation

Remedi al I nvestigation/Feasibility Study

reasonabl e nmaxi mum exposure

Record of Decision

renoval site evaluation

Super fund Amendnent and Reaut horization Act of 1986
state route

Sandi a Waste Isolation Flow and Transport

To Be Consi dered

upper confidence limt



us.C Unitted State Code



UNI TS OF MEASUREMENT

g gram
kg ki | ogram

L liter

n8 cubic neters

tg m crogram

ny mlligram

nrem mllirem

ppm parts per mllion

pa pi coCurie



DECLARATI ON

SI TE NAVE AND LOCATI ON

U S. Departnment of Energy (DCE)

Fernal d Envi ronmental Managenere Project (FEMP) - Operable Unit 2
Fernal d, Ham Iton Country, Chio

STATEMENT OF BASI S AND PURPCSE

Thi s deci sion docunent present the selected renedial action for Qperable Unit 2 at the U S
Departnment of Energy FEMP site in Fernald, Chio. This renedial action was chosen in accordance
with the Conprehensive Environnental Response, Conpensation, and Liability Act (CERCLA), as
anended by the Superfund Anendnents and Reaut horization Act of 1986 (SARA), and to the extent
practicable, the National G| and Hazardous Substance Pol uti on Conti ngency Pl an (NCP).

The deci sion presented herein for the renedial action is based on infornation available in the
Adm ni strative Record for Qperable Unit 2 maintained in accordance with CERCLA. This Record
was nmade avail able for public review and commrent. This decision is also based on the issues
raised at the public neeting held on Novenber 8, 1994 and the comments received during the
public coment period follow ng the i ssuance of the Feasibility Study/Proposed

Pl an- Envi ronnment al Assessnment (FS/SP-EA). |In naking this decision DOE and the U S.

Envi ronnental Protection Agency (EPA) have considered all comments received during the public
comrent period on the FS/ PP-EA

The State of Chio concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances from Operable Unit 2, if not addressed by
i npl enenting the response action this Record of Decision, nmay present a current or

potential threat to public health welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

Operate Unit 2 consists of thee Solid Waste Landfill, the North and South Linme Sl udge Ponds, the
South Field, the Inactive and Active Flyash Piles, and berns, liners, and soils within the
Qperable Unit 2 boundaries. Soils outside the Operable Unit 2 bounders and all groundwater will
be renedi ated under the Qperable Unit 5 Record of Decision

Qperable Unit 2 is the third of five operable units to begin renediation at the FEMP. Renedia
actions for each operable unit will be coordinated to achieve overall risk reduction for the
site.

The sel ected renmedy for Operable Unit 2 includes excavation of all material w th contam nants of
concern above the established cleanup | evels, material processing for size reduction and

noi sture control if required, on-site disposal in an engineered disposal facility with a
conposite cap and linear system and off-site disposal of a snall fraction of the excavated
material that exceeds the waste acceptance criteria of the on-site disposal facility. A nmaxinmm
wast e acceptance criteria of 346 picoCuries per gram (pG/g) of uranium 238, or 1,030 parts per
mllion (ppm total uranium has been devel oped for the on-site disposal facility. It is
estimated that 314, 700 cubic yards of Operable Unit 2 naterial will neet the waste acceptance
criteria and be disposal in the on-site disposal facility. DOE will not dispose of any off-site
waste in this on-site disposal facility. It is estimated that up to 3,100 cubic yards of
material will not meet the waste acceptance criteria for on-site disposal. This is

approxi mately one percent of the total amount of waste material that will be excavated. This
material will packaged and shipped top an off-site disposal facility. Soils containing |ead
fromthe Firing Range (approxinmately 300 cubic yards) will also not be disposed of in the



on-site disposal facility. This material will be treated before being sent off site for
di sposal

The location of the on-site disposal facility is subject to review and approval by EPA during
the remedi al design phase. The geol ogy of the disposal facility location, in conbination with
engi neering controls, will be protective of hunman health and the environnent, based on

eval uation of a series of soil borings nade in the proposed area

This alternative will include continued federal ownership of the site with access restrictions
(fencing) and groundwater nonitoring as institutional controls at the on-site disposal facility
and t he subunits.

The principal threats posed by Operable Unit 2 are addressed by this alternative through the
renmoval of the contam nation sources and contai nnment in an engi neered di sposal facility.

STATUTORY DETERM NATI ONS

The sel ected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action (or justifies a CERCLA waiver), and is cost effective. The selected renmedy utilizes
permanent solutions and alternative treatment technol ogies to the maxi mum extent practicable.
An EPA waiver is required fromGChio Solid Waste Di sposal Regulations to all ow waste di sposa
over a high-yield sole-source aquifer. The waiver is granted pursuant to CERCLA § 121(d)(4) (D
which allows a wai ver of an applicable or relevant and appropriate requirement (ARAR) if "the
remedi al action selected will attain a standard of performance that is equivalent to that

requi red under the otherw se applicable standard, requirement, criteria, or limtation, through
the use of another method of approach.” The justification for this waiver is provided in the
Deci sion summary of this Record of Decision and is supported by the Adm nistrative Record for
Qperable Unit 2

Because this remedy will result in contam nants remaining on site in an engi neered di sposa
facility, areviewwll be conducted no | ess often than every five years after the initiation of
remedi al action to ensure that the remedy continues to provi de adequate protection of human

heal th and the environnment [ CERCLA 8§8121(c)].

<I MG SRC 0595289>

Regi onal Admi ni strator Dat e
U S Environnental Protection Agency, Region 5

<I MG SRC 0595289A>

J. Phil Hanrie Dat e
Manager, Chio Field Ofice
U S. Departnent of Energy



1.0 SITE NAME, LOCATI ON, AND DESCRI PTI ON

The Fernal d Environmental Managenent Project (FEMP) is located on a 1,050-acre site in a rural
agricultural are about 18 niles northwest of downtown G ncinnati, Chio. The site is near the
village of Fernald, New Baltinore, New Haven, Ross, and Shandon Chio, and | ocated west and
south of Chio State Routes (S.R) 128 and 126, respectively (See Figure 1-1). The street
address of the FEMP is: 7400 WIley Road, Fernald, Chio 45030.

The FEMP is a governnent-owned, contractor-operated federal facility that produced high-purity
uraniumnetal products for the U S. Departnmennt of Energy (DOE) and its predecessor agencies
during the period 1951 to 1989. Thoriumwas al so processed, but on a snaller scale, and is
still stored on site. A portion of the thorium has been shipped off site for dispose. During
production, the site was known as the Feed Materials Production Center (FMPC). U anium
processing operations at the FEMP were limted to a fenced, 136-acre tract known as the
Production Area. The renaining FEMP site consists of waste storage and di sposal areas and
forest and pasture lands, a portion of which is |eased for |ivestock grazing.

Most facilities structures rest on a relatively flat plain about 580 feet above nean sea |evel.
The el evation slopes slightly toward Paddys Run, a snall intermttent streamon be west side of
be site.

Nat ural drai nage at the FEMP generally flows fromeast to west, with the exception of the
extrene northeast corner, which drains east toward the Geat Man River.

The western portion of the FEMP property lies within the north-south corridor of the 100- and
500-year flood of Paddys Run. On-site surface waters are confined to Paddys Run and its unnaned
tributaries and total approximatdy 8.9 acres. Results froma site-w de wetlands delineation
indicate a total of 35.9 acres of freshwater wetlands on the site. The Geat Mam Aquifer is
the principal aquifer within the FEMP study area and has been desi gnated as a sol e-source

aqui fer under the provision of the Safe Drinking Water Act. The Geat Mam Aquifer is the
primary source of water for |ocal residences and business. To protect public health, DCE
provides bottled water for those whose private wells have been inpacted by contam nation of the
G eat Mam Aquifer from be

The I and adjacent to the FEMP is prinarily devoted to open |and uses such as agriculture and
recreation. There is sone commercial activity adjacent to the site such as a panel truss
conpany and several nursery suppliers. However, the najority of commercial activity is
generally located in the village of Ross, approximately 2 mles northeast of the facility, and
along SR 128 just south of Ross. Industrial usage is concentrated in the areas south of the
FEMP, al ong Paddys Run Road, in Fernald, and in a snall industrial park on S.R 128 between
Wl ey Road and New Haven Road.

Open acreage on the FEMP is currently being | eased for liverstock grazing, but there are no
areas within the FEMP boundaries considered to be prine farm and under Farm and Protection Act
of 1981.

Concentrations of residential units are situated northeast of the FEMP in Ross and sout heast of
the FEMP in a trailer park adjacent to the intersection of Wlley Road and S R 128. Qher
resi dences are scattered around the area, generally in association with farnsteads. An
estimated 23,000 residents live within a 5-mle radius of the FEWP.

2.0 SITE H STORY AND ENFCORCEMENT ACTI VI TI ES



The Fernald site was constructed in the early 1950s to produce hi gh-grade uraniumnetal for use
in plutonium production in governnent reactors at R chland, Washington, and Ai ken, South
Carolina

The FMPC was constructed on an accel erated schedul e by the Atom ¢ Energy Conmi ssion with the

aid of the U S. Arny Corps of Engineers. The |location was selected in 1950 and site preparation
and construction began in May 1951. Operation began later in 1951 upon conpletion of the Pilot
Plant, the site's first operational facility. GConstruction of the main facilities continued for
three years and full-scal e operation began in May 1954,

During production, large quantities of liquid and solid waste nmaterials were generated. Prior
to 1984, solid and slurried materials fromurani umprocessing were stored or disposed of in the
on-site. Waste Storage Area. This area, |ocated west of the fornmer Production Area, includes
six lowlevel radioactive waste storage pits; a burn pit; a clearwell; two earthen-berneds,
concrete silos containing K-65 residues; one concrete silo containing cold nmetal oxides; and one
unused concrete silo. Wastes fromthe non-process site operations were disposed of in the line
sl udge ponds and a solid waste landfill (also located in the Waste Storage Area.) Areas to the
sout hwest of the fornmer Production Area were used to dispose of earthen materials, construction
rubbl e, boiler plant flyash and bottom ash, and other waste.

In March 1985, U S. Environnental Protection Agency (EPA) issued a Notice of Nonconpliance to
DCE identifying potential environmental inpacts associated with the FEMP' s past and ongoi ng
operations. Between April 1985 and July 1986, conferences were hel d between DCE and EPA
representatives to discuss the major issues and to identify steps to achieve and naintain
environnental conpliance. Qut of these neerting, a Federal Facility Conppliance Agreenent
(FFCA) was jointly signed by DCE and EPA on July 18, 1986. A nmjor conponent of this agreenent
was initiation of the Renedial Investigation/Feasibility Study (RI/FS). Additionally, in 1988
DCE entered into a Consent Decree with the State of Chio that provided for the managenent of
wat er pol lution and hazardous wastes. This agreenent was nodified in 1993 by the Stipul ated
Amendrrent to the Consent Decree.

Production activities were stopped in 1989, and the production mssion of the facility was
formally ended in 1991. The FMPC was included on the National Priorities List in 1989
Subsequently, the site was renaned the FEMP to reflect the change in mssion. deanup of the
FEMP i s being conducted under the Conprehensive Environnental Response, Conpensation, and
Liability Act (CERCLA), as anended by the Superfund Arendnents and Reauthorization Act of 1986
(SARA), and to the extent practicable, under 40 Code of Federal Regulations (CFR) Part 300, the
Nati onal G| and Hazardous Substances Pollution Contingency Plan (known as the Nationa

Conti ngency Pl an, or NCP).

The RI/FS Work Plan (DCE 1988b) identified 39 site areas for investigation. To pronbte a nore
structure and expeditious cleanup of the FEMP, the 39 areas and rel ated environnental issues
were partitioned into five study areas called operable units. The division into operable units
becane a condition of the April 1990 Consent Agreenent between EPA and DCE. This agreenent was
revised in Septenber 1991 to adress additional environnental issues and revise the CERCLA
schedul es.

The revi sed Consent Agreement is referred to as the 1991 Arended Consent Agreenent. The 1991
Anended Consent Agreenent was nodified on April 9, 1993 by an agreenent between EPA and

DCE resolving a dispute concerning EPA's denial of DOE' s request for an extension of tine to
submt Qperable Unit 2 docunents. This nodified agreenent established new schedul es extendi ng
the submttal dates of sthe Qperable Unit 2 Renedial Investigation (RI) Report, Feasibility

St udy/ Proposed Pl an- Eni ronnental Assessnent (FS/ PP-EA), and drafts Record of Decision (ROD) and
al so accelerated the Qperable Unit 1, Operable Unit 3, and Qperable Unit 5 draft ROD submi ssion



dates by 30 days each. Seperate RI/FS docunentation and RODs are being issued for each of the
five operable units at the FEMP. A description of the FEMP operable units is |listed bel ow

Qperable Unit 1. Waste Pit Area
I Waste Pits 1 through 6 and the liners and berns

1 dearvell
' Burn Pit
T Berns and liners within the operable unit boundary

erable Unit 22 Oher Waste Units
Solid Waste Landfill
North and South Line Sl udge Ponds
I nactive Flyash Pile
South Field
Active Flyash Pile
Berm liners, and soils within the operable unit boundary

N N T NT |-_9

Operable Unit 3: Fornmer Production Area

T Production area production associated facilities and equi pment
T Al structures, equipnment, utilities, tanks, and druns
T Scrap Metal Piles

1 K-65 Transfer Line

V" Effluent lines

T \Wastes (solid waste, waste product, and thorium

1 vastewater Treatnent Facilities

' Fire Training Facilities

1 Feedst ocks

1 Coal pile

Qperable Unit 4. Silos 1 through 4
T K-65 Silos (Silos 1 and 2)

T Metal oxide silo (Silo 3)

I Enpty silo (Silo 4)

T Decant sunp systemand buried K-65 Transfer Trench

T Berns and soil within the operable unit boundary
Qperable Unit 5: Environnental Media

T Soils not included in previous operable unit definitions
! Flora and fauna

! sSurface water and sedinents

1 G oundwater

Fol | owi ng the issuance sof sthe ROD for the last of the five operable units, the Arended Consent
Agreenent provides for a Conprehensive Site-Wde Operable Unit (Qperable Unit 6). [|f needed,
Qperable Unit 6 will be created to performa final assessment froma site-wi de perspective to
ensure that ongoing or planned renedial actions identified int he RODs for the five operable
units will provide a conprehensive renedy for the FEMP site which is protective of human health
and the environnent. It it is determned that the renedial actions specified in the RODs for
Qperable Units 1 through 5 are not protective froma site-w de perspective, a Feasibility Study
(FS) would be initiated.

The ROD for the Conprehensive Site-Wde Qperable Unit woul d be issued follow ng the ROD for
the last of the other five operable units.



2.1 H STORY OF CPERABLE UNITS 2

As indicated above, Operable Unit 2 consists of five site areas and their associated berns,
liners, and soils.

! The Solid Waste Landfill was reportedly used for the di sposal of cafeteria waste
rubbi sh, and other types of waste fromthe nonprocess areas and on-site
construction/denolition activities

The North and South Line Sludge Ponds contain waste fromthe FEMP water treatnent
pl ant operations, coal pile stormwater runoff, and boiler plant bl owdown. The
South Lime Sludge Pond is inactive and overgrown w th grasses and shrubs, while the
North Line Sludge Pond is currently in use

The Inactive Flyash Pile was used for the disposal of ash fromthe boiler plant and
ot her nonprocess waste and buil ding rubbl e such as concrete, gravel, asphalt,
masonry, and steel rebar

The South Field was reportedly used as a burial site for FEMP nonprocess waste such
as flyash, on-site construction/denolition rubble, and soils that may have contai ned
low |l evel s of radioactive. A slope at the southwest border of the South Field was
used as the backstop for the FEMP security firing range for 35 years. Lead

ammuni tion used during target practice was enbedded in this slope

! The Active Flyash Pile was the disposal area for flyash and bottom ash fromthe
FEMP boi |l er plant.

The operational histories of the Lime Sludge Ponds and Active Flyash Pile are well understood
but the operational histories of the Solid Waste Landfill, Inactive Flyash Pile, and South Field
are vague and not well docunented. The |ocation of each submt is shown in Figure 2-1

2.2 OPERABLE UNI T 2 CERCLA ACTI ONS

Operable Unit 2 conducted two phases of a CERCLA renedial investigation. Field investigation
activities conducted from 1988 through 1992 are referred to collectively as the Phase | Field
Investigation. Additional field investigations carried out in 1993 are called the Phase |
Field Investigation. Each phase enconpassed all affected nmedia (surface water, sedinent,
surface soil, subsurface soil, and groundwater) and collected sanples fromall five subunits in
Qperable Unit 2

In Addition to the field investigati ons conducted under CERCLA, a renoval site eval uation (RSE)
and several renoval actions were conducted in the Qperable Unit 2 areas. A RSE was perforned to
assess lead contamnation in the South Field Firing Range and to determ ne whether the nature
and extent of |ead contam nation warranted a renoval action. In January and February 1992,
vertical borings were conpleted in the western enbarknment of the South Field. It was determ ned
fromthe sanpling results that a renoval action was not necessary for the | ead contam nation of
the South Field Firing Range

The Inative Flyash Pile/South Field D sposal Area Control Renoval (Renoval Action No. 8)
consisted of the installation of ropes, fences, and warning signs around the perineter of these
waste areas to control access. Phase | of the activities, which included fencing and roping
the areas to be controlled, was conpleted in Decenber 1991. Phase II, which included a
radi ol ogi cal survey of the area, was conpleted in June 1992



The Active Flyash Pile Control Renobval Action (Renoval Action No. 10) was conpleted as a tine-
critical renoval action to mtigate the wind and water erosion of the Active Flyash Pile. This
was acconplished by regarding the pile, installing a silt trap and wind barrier, and applying a
crusting agent to the surface of the pile. Inplenentation of this renoval action was conpl eted
in June 1992.

Periodic routine inspections of the Active Flyash Pile and necessary nai ntenance of the erosion
control neasures are ongoi ng.

The Paddys Run Erosion Control Renoval Action (Renoval Action No. 29) was inplenented in

Paddys Run to provide bank stabilization adjacent to the Inactive Flyash Pile. Continued
erosion of the bank coul d have underm ned the western slope of the Inactive Flyash Pile and
resulted in a discharge of contam nation into Paddys Run. The bank was protected by installing
riprap stone to cover the exposed soil face adjacent to Paddys Run. This tinme-critical renova
action was conpleted in Septenber 1993. Periodic routine inspections of the riprap stone and
necessary nai ntenance of the erosion control neasures are ongoi ng

The South Field and Inactive Flyash Pile Seepage Control Renoval Action (Renmoval Action No. 30)
is anticipated to be inplenented in April 1995. This time-critical renoval action will collect
contam nated surface water that is currently seeping into the drainage ditches and migrating
directing to Paddys Run or to the G eat Mam Aquifer. The Action Menorandum (Craig 1994) was
issued in October 1994 and the Work Plan (DCE 1995b) was submitted to EPA and the Chio

Envi ronnental Protection Agency (CEPA) in January 1995

3.0 H GHLIGHTS OF COVMWMUNI TY PARTI Cl PATI ON

DOE' s fornmal community relations programfor the Fernald site, which began in 1985, focused on
opening the lines of comunication with nenbers of the public residing near the FEMP site. A

variety of foruns were used to provide infornmation to the community, including a periodic
newsl etter, regular comunity neetings, and availability sessions. Qher activites included
site tours, open houses, a speakers bureau, conmunity assessnents, and the devel opnment of fact
sheet s.

Several reading roons, which were later consolidated into one facility | ocked near the FEWP
site, were opened to house infornmation about all aspects of the RI/FS process. In 1990, DCE
establ i shed an Adm nistrative Record for the site. The local Admnistrative Record is |ocated
at the Public Environmental Information Center (PEIC) at 10845 Hamilton-d eves H ghway,
Harrison, Chio 45030; a copy of the Admnistrative Record is also naintained a the offices of
EPA Region V in Chicago, Illinois.

I'n Novenber 1993 DCE i npl enented a pubic invol venent programat the FEMP site which ained at

i nvol ving community nenbers and other interested parties in decision naking at the FEMP site.
This public invol verent program (whi ch operaes today) consists of three elenents: (1) public
information activities, (2) managenent invol venent, and (3) person-to-person communication. As
aresult of this public involverment Programand the community relations activities required
under CERCLA, DCE provided the public with opportunities to corment on decisions relying to the
remedi ati on of Cperable Unit 2

The RI Rport and the FS/ PP-EA were nmade available to the public on February 18, 1994 and

April 29, 1994, respectively. Notices of availability for inspection of both docunents were
published in May 1994 in the Harrison Press, the Ham |l ton Journal, and The Ci ncinnati Enquirer
A wor kshop was held on May 10, 1994 to present the results of the Rl and to answer questions



fromthe public

A general overview of the Qperable Unit 2 subunits was provided, the nature and extent of

contami nation in the soils and groundwater were illustrated using solid block nodeling, and the
results of the Qperable Unit 2 Baseline R sk Assessnent were presented. Another public workshop
was held on June 28, 1994 to discuss the FS/PP-EA that had recently been subnmitted to EPA and
CEPA.  The purpose of this informational neeting was to discuss the alternatives considered for
remedi ation of Cperable Unit 2 and explain how the preferred renedial alternative was
identified.

The wor kshop al so enphasi zed ways the public could becone involved in the decision-neking
process for Qperable Unit 2.

On Septenber 13, 1994, CEPA sponsored a public workshop on the possibility of establishing a

di sposal facility on the FEMP property as a conponent of renedial actions. The purpose of this
neeting was to discuss the waiver froman applicable or rel evant and appropriate requirenents
(ARAR) that was requested fromEPA in the Qperable Unit 2 FS/PP-EA to al |l ow di sposal of FEWP

| ow | evel renediation waste on FEMP property. This waiver was necessary becuase Chio Solid
Wast e Di sposal Regul ations prohibit placenment of a new solid waste disposal facility over a

hi gh-yi el d sol e-source aquifer (see Section 7.5.4 for nore information on the waiver). On

Cct ober 25, 1994, DCE held a public workshop to discuss any comments and concerns of

inpl enenting an on-site disposal facility.

In postcards were nuail ed rem ndi ng stakehol ders of the Cctober 25, 1994 wor kshop

(di scussed above), the upcom ng public coment period, and the Novenber 8, 1994 formal public
neeting. A notice of availability announcing the openning of the formal public coment period
(schedul ed to end on Novenber 25, 1994) for the FS/ PP-EA was published on Cctober 26, 1994. n
Novenber 3, 1994 CEPA held an availability session for nenbers of the public to discuss the
Qperable Unit 2 Proposed Plan. A formal public neeting was then held on Novenber 8, 1994. At
this neeting, representative from DOE, EPA, and CEPA answered answered questi ons about the
preferred renedial alternative and other alternatives under consideration for Qperable Unit 2
The first part of the neeting consisted of a brief presentation and the opportunity for
questions and answers. The second part of the meeting was dedicated to receiving fornal
comrents fromthe public on the Qperable Unit 2 Proposed Plan. COEPA sponsored a second neeting
with the elected officials of Ross, Orosby, and Mrgan townshi ps to discuss the Qperable Unit 2
Proposed Pl an and wai ver on Novenber 30, 1994.

In response to a Novenber 21, 1994 request fromthe public for nore tine to review the renedi a
alternatives, the conment period was extended to Decenber 30, 1994. A notice appeared in the
Harrison Press, Hamilton Journal, and The G ncinnati Enquirer announcing this extension in
addition to the nailing of informational postcards. On Decenber 19, 1994, DCE attended the
nonthly Grosby Township Trustee neeting to give a briefing on the Operable Unit 2 preferred
remedi al alternative. A second extension was granted pursuant to stakehol der request dated
Decenber 30, 1994 which extended the puplic comment period to January 20, 1995. A notice
appeared in the Ham lton Journal and The G ncinnati Enquirer on January 6, 1995 notifying

st akehol ders of the second extension and infornati onal postcards were again nailed. DCE net
with the Ross Township Trustees on January 5, 1995 to again discuss the Qperable Unit 2
Preferred remedi al alternative.

Responses to coments received during the public comment period and at the public neeting are
included in the Responsive Sunmary, which is part of this ROD. This ROD presents the sel ected
renmedi al action for Qperable Unit 2 at the FEMP site in Ferdnald, Chio chosen in accordance with
CERCLA (as anended by SARA) and, to the extent practicable, the NCP. The information that the
Qperable Unit 2 decision is based upon can be found in the Administrative Record. After



signature of the ROD by EPA, if the renedial action differs significantly fromthe renedy
selected in the ROD with respect to scope, performance, or cost, DCE would either

1) Publish an explanation of significant differences (significant in this context is
when a renedial action difference does not fundanentally alter the renedy selected in
the ROD with respect to scope performance, or cost) which would be nade avail able to
the public in the Administrative Record (along with publication in a major |oca
newspaper of general circulation); or

2) Proposed an anendrment to the ROD (significant in this context is when renedial action
di fference fundanmentally alters the basic features of the selected renedy). To anend
the ROD, DCE woul d issue a notice of availability and brief description of the
proposed anmendnent in a najor |ocal newspaper of general circulation, make the
proposed anmendrment to the ROD and informati on supporting the decision available for
public comrent, and provide a reasonabl e opportunity to comment, not |ess than 30
cal endar days.

In the event of a ROD nodification, DOE will notify stakehol ders and provide an opportunity to
voi ce questions and concerns. A workshop would be offered if the nodification is an

"expl anation of significant differences.”" In the case of a ROD amendnent, a workshop coul d
provides if there was significant interest fromthe public in having both a formal public
neeting and an infornmational workshop

4.0 SCOPE AND ROLE OF THE CPERABLE UNI' T

As discussed in Section 2.0, the Fernald site has been divided into five operable units to
organi zed the evaluati on and sel ection of appropriate remedial actions. The existing site
strategy for cleanup is the renediati on of each individual operable unit with coordinati on anong
the operable units with respect to treatnent, disposition options, and | and use. The proposed
remedi al action for Qperable Unit 2 represent a significant portion of the renedial action for
the site as a whole. The schedule for subnmttal of Draft RODs to the EPA for each operable unit
is as foll ows:

I perable Unit 4: June 10, 1994 (signed by EPA on Decenber 7, 1994)
I perable Unit 1: Novenber 6, 1994 (signed by EPA on March 1, 1995)
1 (perable Unit 2: February 4, 1995

T perable Unit 5: July 3, 1995

I (perable Unit 3: April 2, 1997

Remedi al actions for each operable unit will be coordinated to achieve overall risk reduction
for the FEMP. The final renedial actions for Qperable Unit 2 will be coordinated w th other
remediation at the FEMP and will constitute the overall remediation of the FEMP when conbi ned
with the other operable unit renedial and renoval actions. The renoval actions that were taken
by Qperable Unit 2 are detailed in Section 2.2.

The primary focus of renedial action for Operable Unit 2 is the permanent disposition of the
contam nated nmaterials, including waste and soil, fromeach of the five subunits. The purpose
of the remedial action is to prevent unacceptable urrent or future exposure to the contam nated
materials of Qperable Unit 2 and to mtigate the threat of continued rel ease of hazardous
substances into the environment.

It is DOE's policy to intergrate the requirenments of the National Environnental Policy Act of
1970 (NEPA) into the procedural docunentation requirenents of CERCLA whenever practicable. It



is not DOE's intent to nake a determinati on concerning the applicability of NEPA to CERCLA
activities. Consistent with DOE's Policy, the OQperable Unit 2 FS/PP was witten at the |evel of
an Environnental Assessnent (EA) thus it is a FS/PP-EA. However, pursuant tot the Revised
Secretarial Policy on NEPA issued June 13, 1994, a Finding of No Significant |npact (FONSI)
will not be prepared. It was decided that the term"EA" would remain on the docunent to avoid
confusi on anong st akehol ders.

5.0 SUWHARY COF SI TE CHARACTERI STI CS

Several investigation studies were conducted to deternmine the characteristics of the
contam nation sources and the nature and extent of contam nation within Qperable Unit 2. These
investigations focused on the followi ng areas and nedi a

1 surface and subsurface materials within each of the subunit boundaries and
i medi atel y surroundi ng the subunits;

1 surface water sediment within each of the subunit boundaries; and

1 perched groundwater and Great Mam Aquifer groundwater potentially inpacted by
Qperable Unit 2.

51 SUMVARY COF NATURE AND EXTENT OF CONTAM NATI ON

The nature and extent of radiol ogical and chemi cal constituents within Operable Unit 2 are based
on data collected during Phase | and Phase Il of the R field investigation activities. Data
generated prior to R field activities, nanely the Environnmental Survey (DCE 1987 and 1988a) and
the Characterization Investigation Study (Wston 1978), were used to define data objectives for
the Rl and for supplenentary data. Additional infornmation on the nature and extent of
contamination in Operable Unit 2 is provided in Section 4.0 of the Operable Unit 2 Rl Report.

Tabl e 5-1 summari zes the detected concentrations of contam nants of concern (COCs) in each of
the subunits. The dashes in the table indicate that the contamnant is not a COC for that
nmedi a/ subuni t.

COCs were deternmined in the Operable Unit 2 Baseline Ri sk Assessnent. The process of
determining COCs is explained in Section 6.1.1 of this docunent and Table 6-1 provides a
conplete listing of COCs for Qperable Unit 2. The 5-1 includes all COCs for both the private
owner ship and federal ownership scenarios. Additional information on the devel opnent of COCs is
provided in Section 6.0 of this docunent.

Solid Waste Landfill

Trenching and boring activities in the Solid Waste Landfill have determined that cafeteria,

| aboratory, construction/nmaintenance, and manufacturing wastes were disposed in the landfill.
The depth of waste is generally 10 feet with a nmaxi numdepth of 15 feet in the southeastern
corner of the landfill.

Twenty-three COCs have been identified for the Solid Waste Landfill. These COCs consist of 13
radi onuclides, 4 netals, and 6 organic conmpounds. The extent of COCs in the Solid Waste
Landfil |



TABLE 5-1

OPERABLE UNIT 2 SUMVARY OF CONTAM NANT CONCENTRATI ONSa

Solid Waste Landfill Li me Sl udge Ponds I nactive Flyash Pile South Field Active Flyash Pile
Cont anmi nant of Concern (COC) mn. max. m n. max. m n. max. m n. max. mn. max
SURFACE SO L

Cesium 137 (pG /g b - 0. 064 0. 89 - - 0. 089 0. 836 0.0721 0.919
Nept uni um 237 (pG/ Q) 0. 0457 3.11 - - - - 0. 056 0. 483 0. 057 0.3
Pl ut oni um 238 (pG/Q) 0.0191 0. 9024 - - - - - - - -
Radi um 226 (pG/g) 0.915 2.26 0. 205 3.48 . 523 2.7 0.874 30.8 1.3 4.61
Radi um 228 (pG/g) 0.721 2.99 0. 709 2.92 . 415 2.62 0.917 3.88 1.01 3.17
Strontium90 (pG/Q) 0. 527 1.44 - - 0.16 1 -
Technetium 99 (pCG/g) - - - - - - 0.42 142 - -
Thorium 228 (pG/Q) 0. 482 2.33 0. 082 2.91 0.79 2.71 0. 658 4.41 0. 805 3.81
Thorium 230 (pG/Q) 0. 939 9.61 0. 373 44. 8 - - 0.117 13.8 - -
Thorium 232 (pG/qQ). 0. 601 2.5 0. 037 2.75 0. 841 2.33 0.19 3.99 0.931 3.74
Urani um 234 (pG/Qg) 1.43 48.9 - - - - 2.73 16. 3 - -
Urani um 235/ 236 (pG/Qg) 0.0764 3.33 - - - - 0. 149 0. 887 - -
Urani um 238 (pCG/Qg) 2.34 63.8 0. 856 84 - - 2.87 16. 6 - -
Uraniumtotal (ng/kg) - - 2.45 244 - - 1.86 50.6 - -
Anti nonyc (ng/ kg) 3.8 27. 3 - - - - - - - -
Arseni c (ng/kg) 4.4 8.3 - - 1.9 33.2 4.6 9.3 10.4 14.5
Beryl |'i um (rmg/ kg) 0. 46 0.97 - - - - 0. 49 1.9 1.5 6.4
Leadd (ng/kg) - - - - - - 13.7 46 - -
Arocl or-1254 (ug/kg) - - - - - - 89 89 - -
Arocl or-1260 (ug/kg) - - - - - - 38 52 - -
Benzo( a) ant hracene (ug/ kg) 55 880 - - - - 44 5500 - -
Benzo( a) pyrene (ug/kg) 59 760 - - - - 51 9400 - -
Benzo(b) f | uor ant hene (ug/ kg) 64 710 - - - - 46 6200 - -
Benzo( k) f | uor ant hene (ug/ kg) - - - - - - 49 7300 - -

See footnotes at end of table



Cont anmi nant of Concern (COC)

Di benzo(a, h) ant hracene (ug/kg)

Dieldrin (ug/kg)

I ndeno( 1, 2, 3-cd) pyrene

Radi um 226 (pC/g)
Uraniumtotal (ng/kg)

Aresni ¢ (my/ kg)

Radi um 226 (pG /L)
Strontium90 (pG /L)
Urani um 234 (pG /L)
Urani um 235/ 236 (pG /L)
Urani um 238 (pG /L)
Uraniumtotal (ug/L)

Nept uni um 90 (pG /L)
Strontium90 (pG /L)
Techneti um 99 (pG /L)
Urani um 234 (pG /L)

Ur ani um 235/ 236 (pCG /L)
Urani um 238 (pa /L)
Uraniumtotal (ug/L)
Carbazol e (ug/L)

Solid Waste Landfill

mn. nmax.
56 200
46 480
14. 7 22.6
0.17 4,74
0.05 0. 277
0.16 3.69
0. 375 9.15
BDLf BDL
1.1 12
0. 208 0. 432
0. 67 15.2
2 55.8
BDLf BDL

TABLE 5-1
(conti nued)

PERCHED GROUNDWATER

0. 149 0. 399
3.45 3.45
BDLf BDL

0.5 11.02
0.076 0.7

0.3 11.81
1 58

Li me Sl udge Ponds I nactive Flyash Pile
mn. max. mn. max.
SURFACE SO L (conti nued)
- - 2200 2200
SEDI MENT

GROUNDWATER (Great M am Aquifer)

1.1 1.41 2.5 7.73
0.076 0.16 0.15 0. 698
0. 579 1.94 2.6 8.0
1. 63 4 5. 62 29.4

South Field

m n. max.
43 1900
9.7 9.7
45 6000
1.57 2.96
0.83 662
0.22 31.7
0.76 707
1.67 2070

Active Flyash Pile

mn.

0. 637

10.9

0. 264
BDLe, f
0. 682
0. 666
0. 338
2.0

max.

1.32

10.9

1.19
BDL
104
4.7
119
462



TABLE 5-1
(conti nued)
a Air and Geat Mam River surface water COCs are not included in this table because no sanples were taken; the COCs for these nedia were detern ned
through fate and transport nodeling.
b = not a COC for that medial/subunit
c Antinony is a subsurface soil COC for the Solid Waste Landfill based on the future honebuil der exposure scenario.
d Lead is a COC for the Firing Range only, not the entire South Field area.
e BDL = bel ow detection limt
f Although this contam nant was not detected, it is a COC for perched groundwater or groundwater because fate and transport nodeling predicted that the
contam nant would mgrate fromthe soil to the perched groundwater or G eat Mani Aquiger in the future.



is distributed throughout the surface and subsurface fill material wth the nmaxi num
concentrations in the southeastern corner of the landfill. COCs were also detected in the
glacial till beneath the landfill and in the perched groundwater near the southeast corner of
the subunit. Wile uraniumwas detected above background in the G eat Mam Aquifer, the
concentrations were simlar in upgradi ent and downgradient wells indicating that there is not a
significant inpact on the Geat Mam Aquifer fromthe Solid Waste Landfill. The nunber of CCOCs
detected in the surface water, sedinent, and perched groundwater are fewer than those detected
in the surface and subsurface soils.

Li me Sl udge Ponds

Field investigations of the Linme Sludge Ponds indicate that the sludge within the subunit is
honmogeneous. Wile radionuclides are present in the sludge, sanpling in the bermsoils and
glacial till beneath the ponds has determ ned that the soils have hi gher concentrations of nost
constituents than the sludge. El evated concentrati ons of uraniumand thoriumwere detected in
downgr adi ent perched groundwater wells, but sanples collected fromthe K-65 Slurry Line Trench
(outside of Qperable Unit 2 boundaries) detected el evated radi osotope activities. The perched
groundwat er contam nati on nay be due to both the Linme Sludge Ponds and the K-65 Slurry Line
Trench

Thirteen COCs have been identified for the Lime Sludge Ponds. These COCs consist of twelve
radi onucl i des and one netal. The extent of COCs in the Line Sludge Ponds is limted nostly to
the bermsoils surrounding the ponds. The COCs were al so detected in the perched groundwater
downgr adi ent of the subunit. No inpact fromthe Linme Sludge Ponds has been observed on the
Geat Mam Aquifer.

Inactive Flyash Pile

Field investigations of the Inactive Flyash Pile indicate that waste other than flyash was

di sposed of in the subunit. Sludge, clay-tile drain pipe, wood, nails wire, construction
debris, and snmall amobunts or organic waste were found in addition to flyash. The flyash
generally had | ower concentrations of contam nants than the other material. A portion of the
identified waste naterials appear to be resting on or near the interface betwen the flyash and
the native glacial overburden. The surface soils on the Inactive Flyash Pile al so had el evated
| evel s of radionuclides.

The occurrence of uraniumcontanmination in the perched groundwater beneath the Inactive Flyash
Pile appears to be related to waste nmaterials buried within or near this subunit. The perched
groundwat er appears to di scharge through seeps into the Paddys Run drai nage channel or directly
into the Geat Mam Aquifer through regi on where the glacal overburden has been eroded. This
is believed to be thee nost significant nechanismto transport urani um contam nation from
Qperable Unit 2 into the Geat Mam Aquifer. Uaniumcontamnation in the Geat Mam Aquifer
was not detected upgradient or fromthe northern part of the subunit. Uranium contam nation was
detected in two wells downgradi ent fromthe central part of the subunit. This suggest that a
source of uraniumcontamnation to the G eat Mam Aquifer exists beneath the central part of
the Inactive Flyash Pile.

El even COCs have been identified for the Inactive Flyash Pile. These COCs consist of eight

radi onuclides, two netals, and one organi ¢ conpound. The extent of COCs in the Inactive Flyash
Pile covers nost of the surface soils, subsurface soils, surface water, sedinent, and perched
wat er sanpled within the subunit. Radionuclides appear to be connected to non-flyash waste such
as sludge, wood, and construction debris, whereas organic appear to be interm xed with the
flyash, possibly fromdust control spraying. Uraniumis the only COC detected in the G eat

M am Aqui fer downgradi ent of the subunit.



South Field

Feild investigations indicate that dunping of different types of naterial took place in the
South Field, naking the are heterogenous. Test trenches uncovered a range of waste materials
including concrete, steel pipe, sheet steel, wood, and clay tile. The results of wipe sanples
taken fromthe materials indicate that they represent a potential source for the |eaching of
radi onucl i des to groundwater.

Twenty-si x COCs have been identified for the South Field. Thee COCs consist of 13 radi onucli de,
4 netals, and 9 organic conpound. The enent of COCs in the South Field covers nost of the
surface and subsurface softs, surface water, sedi nem perched groundwater, and groundwater
sanpled within the subunit. Radionuclides and organic were detected in higher concentrations in
the northern portion of the South Field. The COCs were al so detected in the perched groundwater
beneath the subunit and in the Geat Mam Aquifer downgradi ent of the subunit.

Active Flyash Pile

It has been determned fromfield observation and historical docunentation that the Active

Fl yash Pile contains only flyash. Interviews with forner processing personnel indicated that
organi ¢ conpounds coul d have been sprayed on the flyash to reduce fugitive em ssions of
particul ates.

Fourteen COCs have been identified for the Active Flyash Pile. These COCs consist of 11
radi onuclides and 3 netals. The extent of COCs in the Active Flyash Pile covers nost of the
surface softs, subsurface soils, and sedinent within the subunit. Waniumis the only COC
detected in the Geat Mam Aquifer downgradient of the subunit.

5.2 PATHWAYS CF CONTAM NANT M GRATI ON

This section summari zes the results of the evaluation of constituent migration from Qoperabl e
Unit 2.

The potential routes of contami nant mgration have been determned to be surface water,
groundwater, and air.

1 sSurface Water

- Di spersion of contam nants transported to Paddys Run Creek via surface water
runof f fromthe Operable Unit 2 area, for both surface water and sedi nents

- Di scharges of water from Paddys Run to both the Geat Mam R ver and G eat
M am Aqui fer

G oundwat er

- G oundwat er transport of contam nants from Qperble Unit 2 is considered to be
the nost significant pathway for the mgration of wastes from Qperable Unit 2.
The Great Mam Aquifer, which is designated as a sol e-source aquifer,
underlies the Qperable Unit 2 subunits.

- Leachate migration fromthe subunits.

- Vadose zone transport vertically dowward to the G eat Mam Aquifer

- Transport of contam nants through groundwater

- Infiltration of contam nated surface water from Paddys Run to the aquifer

b=



- Di spersion of radionuclides (e.g., uranium thorium and technetium
- Di spersion of a variety of inorganic costituents
- Di spersion of organic consituents

The routes of exposure to human receptors will be outlined in Section 6.0, Sutmmary of Site
Ri sks

6.0 SUMVARY CF SITE RI SKS

The potential risk fromQOperable Unit 2 subunits, current and future, has been calculated in the
Operable Unit 2 R (DCE 1995a) as the Baseline R sk Assessnent. The assessnment was based on the
nature and extent of the contam nants found in the Qperable Unit 2 during field investigations
Comput er nodel ing was performed to predict the fate and transport of constituents of potentia
concern over a 1,000-year period. The Qperable Unit 2 Baseline Ri sk Assessnment is summarized in
this section. For nmore in-depth information on the nethodol ogy and results of the fate and
transport conputer nodeling and the nethodol ogy and details of the Baseline R sk Assessnent,
refer to Appendies A and B of the Rl Report for Qperable Unit 2

6.1 OVERVIEWCOF THE BASELI NE Rl SK ASSESSMENT

A baseline risk assessment was conducted usi ng EPA Ri sk assessnent nethodol ogy to provide an
eval uation of the potential threat (both current and future) to human health and the environnent
caused by constituent releases fromQperable Unit 2 in the absence of any renedial action (the
"no action" alternative). The assessnent provides the basis for determ ning whether renedial
action is necessary. To support his determnation for Operable Unit 2, the risk for each
subunit was quantified separately. The prinary objectives of the Baseline R sk Assessnent are
to: (1) determine those constituents that posed a significant risk to receptors; (2) performan
exposure assessnent to determ ne the pathways and nedia of concern; (3) determine toxicity
level s of constituents in relevant nedia within the boundaries of Cperable Unit 2 (e.g., air,
soil, water); (4) determ ne the nagnitude of expected inpact or threat and its |iklihood.

The chem cal and radi ol ogi cal constituents present within the Operable Unit 2 subunits present
potential risks to human and environnental receptors. Two types of human health effects can
result from exposures to radionuclides and chemcals: (1) carcinogenic (e.g., lung cancer
caused by inhal ation of radon) and (2) noncarcinogenic (e.g., nephritis of the ki dney caused by
ingestion of uraniunm). To limt the |ikelihood of soneone devel opi ng cancer from exposure to
contam nation at a CERCLA site, the EPA has established an acceptabl e range of increnenta
lifetine cancer risk (ILCR). This range is from 1x10-4 to 1x10-6. Cancer risk is defined as
the incremental probability of an individual devel oping cancer over a lifetine as a result of
exposure to a potential carcinogen. The ILCR of 1x10-6 is referred to as the "point of
departure" and provides a referrence for the risk estinates presented in the Qperable Unit 2
Basel i ne R sk Assessnent.

To put the ILCR acceptable range in the context of the background cancer rate, it is estinated
that about one in three American will develop cancer during their lifetine fromall causes, and
that the risk fromexposure to naturally-occurring radiation in the environnent is about 1x10-2
primarily fromrandon. Thus, the EPA acceptable range for CERCLA cleanup sites is a very snal
percentage of the normal cancer risk expected in the general United States popul ation from
everyday exposures and other causes. For exanple, the ILCR targeted by the upper end of EPA's
range (i.e., 1x10-4) neans that if all persons in a population of 10,000 were assuned to be
repeatedly exposed to a site's contam nants, one person m ght devel op cancer as a result of thos
exposures, in addition to the departure (1x10-6), one person in a popul ation of 1,000,000 mi ght
devel op cancer in addition to the approxi mately 330,000 cancer cases expected fromall other
causes.



EPA has devel oped a neasure for noncancerous hazards fromchemicals that is called a "hazard
quotient” (HQ. The HQis determ ned by conparing the anount of a specific chemcal to which
soneone m ght be exposed at a site with the dose that the scientific comunity consider safe or
acceptable for that chemical. An HQ of greater than 1.0 indicates that the exposure |evel
exceeds the protective level for the chemcal. Exposures to nore than one chemical can result

in mltiple HGs.

The sum of these HX equals the hazard index (H). |If the H exceeds 1.0, an adverse health
effect mght result fromthe estinmated exposure. Because he hazards are additive, 0.2 is the
hazard point of reference for the results presented in the Operable Unit 2 Baseline R sk
Assessment .

For soneone to be at risk froma chem cal hazard, the individual nust be exposed to the waste at
the site. The help determne if there is a need to undertake cleanup at a CERCLA site, the EPA
eval uates the risk an individual site poses, assum ng that no additional engineering controls
were installed to prevent the mgration of contaminants fromthe subunits. By this approach

the prinmary hazards can be identified, and it an be determ ned whether sonmeone who m ght enter
the site or who uses the site in the future could be at risk. This is referred to as a baseline
ri sk assessnent.

6.1.1 Identification of Contam nants of Concern

The Operable Unit 2 Rl Report identified the constituents of potential concern (CPCs) present
within each subunit's media. CPCs include those constituents which are present at |evels above
background concentrati ons and at |evels that exceed EPA-approved screening criteria. The
screening criteria used is 1x10-7 (ten tines |lower than the ILCR point of departure of 1x10-6)
and a H of 0.1 (one tenth of the H Ilevel that indicates hazard froma chemcal). Mdeling is
used to predict constituent nmovenent from source areas to receptor |ocations through various
nmedia (e.g., groundwater or air).

The Operable Unit 2 Baseline R sk Assessnent eval uated constituents and exposure pathways to
determine their potential current and future inpacts on human health. Constituents which
resulted in risks to a receptor of greater than 1x10-6 or which yielded a H greater than 0.2
were designated as COCs. COCs for Qperable Unit 2 are presented by subunit and nedia in Table
6-1 for both the private ownership and federal ownership scanerios. The COCs under the federa
owner ship scenario are marked with an asterisk. Section 6.0 and Appendi x B of the Operable Unit
2 R Report present a nore detail ed discussion of the COCs for each subunit.

6.1.2 Exposure Assessment for the Baseline R sk Assessnent

The exposure assessment was devel oped to depict what may happen in and around the FEMP site if
no further renedial actions are taken. Exposure scanerios were used to determ ned the need for
addi tional cleanup activities at the site.

The basel i ne exposure scenarios are used to identify the sources of contam nation and the
potential routes to humans by presenting the exposure pathways for each |and use scenario. The
exposure scenarios evaluated include: (1) current land use with access controls: (2) current

I and use without access controls; (3) future land use with federal ownership; and (4) future
land use with private ownership. These exposure scenarios were carried through the

deci si on-maki ng process for this operable unit to devel op the nmaxi mum and m ni mum cl eanup goal s,
with the understanding that the final goals would fall within this range. Figure 6-1 provides a
visual description of the receptors, nedia, and pathways considered in the baseline risk
assessnent .



6.1.2.1 Current Land Use Wth Access Controls

The scenario was eval uated for current conditions assunming that DOE nmintains the FEMP site as
it exists with access controls. The following receptors were evaluated for this scenario: (1)
trespassi ng youth; (2) on-property groundskeeper; (3) off-property resident farners (adult and
child); and (4) Geat Mam River users.

6.1.2.2 Current Land Use Wthout Access Controls

A second current | and-use scenari o assunes that access to the FEMP site is no longer controlled
and cattle are assuned to graze on the site. In addition to the receptors for current |and use
wi t hout access controls, an additional receptor for this scenario was the user of neat and mlk
products fromlivestock grazing on the site.

6.1.2.3 Future Land Use Wth Federal Oanership

The scenario was eval uated for future |and use assuming that the federal governnent maintains
ownership of the FEMP site and that access controls renain in effect. The receptors eval uated
under this scenario included: (1) expanded trespasser (one who nakes repeated unauthorized
entry to and wanders freely over the site); (2) off-property resident farners (adult and child);
and (3) Geat Mam R ver users.

6.1.2.4 Future Land Use Wth Private Oanership

This second future | and-use scenario assunes that the FEMP site is no | onger owned by the
federal governnent, that all access controls are discontinued, and that the site changes to
agricultural use. For this scenario, the follow ng receptors were evaluated: (1) reasonable
maxi mum exposure (RVE) on-property resident farmer (adult and child); (2) central tendency (CT)
on-property resident farner (adult); (3) honebuilder; and (4) perched groundwater user. The RMVE
on-property resident farner receptor includes nore conservative exposure conditions than the CT
on-property resident farner, which represents typical conditions.

6.1.2.5 Exposure Point Concentrations

The exposure point concentration is the concentration of a constituent in an environnenta
mediumthat may be contracted by a real or hypothetical receptor. It is used in conbination
with other exposure paraneters in intake equations to quantify that actual intake [in

m | ligrans/ kil ograns-day (ng/kg-day) for chemical and pG for radionuclides] that a receptor may
receive via specific pathway (e.g., soil, groundwater, etc.) and route of exposure (e.g.,

i ngestion, inhalation, and dernal contact).

Exposure point concentrations for Qperable Unit 2 were determned in different ways, depending
on whet her exposures were assuned to be current or future and dependi ng on the environnenta
medi um of interest. To be consistent with the concept of the RVE scenario required by EPA an
estimate of the highest exposure that can reasonably by expected to occur requires a reasonable
maxi mum estimate of the concentration of each contam nant in each exposure nmedium Except for
soil, exposure source termconcentrations for all nedia were nodel ed. Because of the
uncertainty



Solid Waste Landfill

Nept uni um 237

Radi um 226*

Radi um 228*
Strontium 90

Thori um 228*

Thori um 230

Thori um 232*

Pl ut oni um 238
Urani um 234

Ur ani um 235/ 236

Ur ani um 238*

Ant i mony

Arsenic

Beryl | ium

Benzo( a) ant hr acene
Benzo(a) pyr ene
Benzo(b) f I uor ant hene

Di benzo(a, h) ant hracene
I ndeno( 1, 2, 3-cd) pyrene

OPERABLE UNIT 2 CONTAM NANTS OF CONCERN

Li me Sl udge Ponds

Cesium 137
Radi um 226*
Radi um 228*
Thori um 228*
Thori um 230
Thori um 232*
Ur ani um 238*
Uraniumtotal *

TABLE 6-1

I nactive Flyash Pile

Surface Soil

Radi um 226*

Radi um 228*

Thori um 228*

Thor i um 232*

Ar seni c*

Di benzo( a, h) ant hr acene

South Field

Cesi um 137
Nept uni um 237
Radi um 226*
Radi um 228*
Strontium 90
Technetium 99
Thori um 228*
Thor i um 230*
Thor i um 232*
Ur ani um 234
Ur ani um 235/ 236
Ur ani um 238
Urani umt ot al
Arseni c
Berylium
Lead*8

Arocl or-1254
Arocl or-1260*

Benzo(a) ant hr acene

Benzo( a) pyr ene*

Benzo(b) f | uor ant hene
Benzo( k) f | uor ant hene
Di benzo( a, h) ant hr acene*

Dieldrin

I ndeno( 1, 2, 3- cd) pyr ene*

Active Flyash Pile

Cesium 137
Nept i ni um 237*
Radi um 226*
Radi um 228*
Thori um 228*
Thori um 232*
Ar seni c*
Beryllium



No COCs

Uraniumtotal *

See footnotes at end of table.

Solid Waste Landfill

TABLE 6-1
(Conti nued)

Surface Water

No COCs No COCs No COCs
Sedi ment
Radi um 226*
No OQOCs No COCs
Li re Sl udge Ponds I nactive Flyash Pile South Field

G oundwater (Great Mam Aquifer)

Urani um 234 Urani um 234 Ur ani um 234* Ur ani um 234*

Ur ani um 235/ 236 Ur ani um 235/ 236 Ur ani um 235/ 236* Ur ani um 235/ 236*
Urani um 238 Ur ani um 238 Urani um 238* Ur ani um 238*

Ur ani umt ot al Urani umt ot al Uraniumtotal * Urani umtotal *

Per ched G oundwat er

Technetium 99 Nept uni um 237

Car bazol e Stronti um 90

Urani um 234 Techneti um 99

Ur ani um 235/ 236 Urani um 234 No CQOCs No CQOCs
Ur ani um 238 Ur ani um 235/ 236

Ur ani umt ot al Ur ani um 238

Urani umtotal

No CCCs

Radi um 226*

Ar seni c*

FEMP- QU02- 6 FI NAL
Active Flyash Pile

Radi um 226

Stront ui m 90

Ur ani um 234*

Ur ani um 235/ 236*
Ur ani um 238*

Uraniumtotal *

No CCCs



TABLE 6-1
(Conti nued)

I mpact on Air (Gaseous Em ssions)
Radon- 222 No COCs Radon- 222 Radon- 222* Radon- 222
Geat Mam River Surface Wter
Radi um 226*
No OCOCs No COCs No COOCs No OCOCs

Technet i um 99*

This table includes COCs to be considered under both the private ownership and the fedral ownership scenari os.

* O0Cs nmarked with an asterisk are for the federal ownership scenario.

8 Lead is a COC for the Firing Range only, not the entire South Field area.

Source: Table 2-1, Operabler Unit 2 FS Report.



associated with any estinate sof exposure point concentrations for soil, the 95 percent upper
confidence limt (UCL) on the calculated mean for either a nornmal or |ognormal distributionis
the recomrended statistic (concentration value) to be constructed from neasured contam nant
concentration data and used in risk assessnents (EPA 1992a). Derivation of the 95 percent UCL
for each environmental mediumis described in detail in Appendix B, Section B.2.0, of the
Qperable Unit 2 R Report.

Exposure Point Concentration for Soi

Exposure point concentrations for direct contact surface soil exposure pathways, under both
current and future | and use assunptions, and the 95 percent UCLs determ ned from surface soi
data using the process described in the FEMP guidelines for determ ning CPCs and Appendi x B,
Section B. 2.0, of the Qperable Unit 2 Rl Report.

Exposure Point Concentration for G oundwater

Current exposures to groundwater at the FEMP will be addressd as part of the OQperable Unit 5 R
Exposure to potential future concentrations of constituents in groundwater from contam nated
material in each operable unit are addressed during each operable unit baseline risk assessnent.
Fut ure exposure point concentrations for groundwater were determined fromthe results of
groundwat er transport nodeling, as described in detail in Section 5.0 and Appendi x A of the
Qperable Unit 2 Rl Report.

Because the South Field and Inactive Flyash Pile formone contiguous area, source terns from
these two subunits were conbi ned for assessnment of exposures to constituents migrating in
groundwater fromthe South Field and Inactive Flyash Pile. For an assessnent of exposures to
contami nants migrating fromthe Active Flyash Pile, Solid Waste Landfill, and Line Sl udge Ponds,
i ndependent source terns were derived

Soils CPCs for each subunit (lnactive Flyash Pile and South Field conbined) were subjected to

| eachate estinmations as described in Section 5.4.2.1 of the Qperable Unit 2 R Report. CPCs
determined to be present in | eachate above screening criteria (derived fromEPA Region Il ILCR
of 1.0 x 10-7 and a H of 0.1) were then nodeled in the vadose zone [usi ng one-denensi ona

anal ytical solute transport (QDAST)] using the methodol ogy outlined in Section 5.4.2.2 of the
Operable Unit 2 Rl Report. Leachate concentrations are nodel ed through the vadoze zone to the
regional aquifer to yield the calculated future concentrations in the aquifer directly
underlying the waste area

Concentrations of CPCs determned to be present at this interface at |evels above an I LCR of
1x10-7 and a H of 0.1 were then selected as groundwater CPCs; their concentrations were

estinmated at sepcific |locations (on-subunit, on-property, and of f-property).

Of-property concenstrations of constituents in groundwater were cal cul ated using the regi ona

aqui fer nodel, Sandia Waste Isolation Flow and Transport (SWFT) 11l (Geotrans 1987). The
maxi mum cal cul ated concentrations in the aquifer underlying the Active Flyash Pile, South Field
and Inactive Flyash Pile Area (conbined), Solid Waste Landfill, and Linme Sludge Ponds were used

to estinmate on-subunit exposures. The maxi num cl acul ati on concentrati ons on-property and at the
fenceline were used for exposure point concentrations for on-property and of f-property future
groundwat er exposures. Details of the nodel and paraneters used tos calculate future CPC
concentrations in the Geat Mam Aquifer are presented in Section 5.0 of the Qperable Unit 2 R
Report. The locations of cal cul ated maxi mum of f-property concentrations of contam nants
transported fromthe waste areas of Qperable Unit 2 by groundwater are al so shown in Section 5.0
of the Operable Unit 2 R Report.



Exposure Point Concentrations for Surface Water and Sedi nent

Li ke groundwat er, exposures to current concentrations in surface water and sedi nent, if present,
outsi de the boundaries of Operable Unit 2 waste areas, are to be addressed in the Operable Unit
5 Baseline R sk Assessment. CPC exposure point concentrations for current exposures to surface
wat er and sedi nent within each subunit were estinmated using fate and transport nodeling. For
future exposures to surface water on the subunit. The Modified Universal Soil Loss Equation
(MJUSLE), a comonly used soil |oading nodel (EPA 1988), was used to determine if soil runoff
woul d contribute significantly to constituent concentrations on the subunit and consequently in
the Geat Mami River. The input for this nodel is the 95 percent UCL surface soi
concentrations. The nodel and nodeling results are presented in Section 5.0 and Appendi x A of
the Operable Unit 2 R Report.

Exposure Point Concentrations for Ar

Qperable Unit 2 airborne concentrations of constituents fromthe individual waste aras were
nodel ed for both current and future conditions at on-subunit, on-property, and off-property
locations. The nodel assuned nass |oading (fugitive dust em ssions) of surface soil to the air
fromeach waste area and subsequent transport and di spersion of contam nants. The nodel and
paraneters for air dispersion are described in Section 5.0 of the Operable Unit 2 Rl Report.
The initial source termfor air nodeling is the 95 percent UCL soil concentration. The results
of air nodeling provide the highest annual average air concentrations and deposition rates at
each of the specified |ocations (on-subunit, on-property, off-property). This allows for

cal cul ation of exposures to constituents being released to air and exposures resulting from

i ngestion of vegetation on which air particul ates are deposited

6.1.2.6 Exposure Assessnent Paraneters

The equations and paraneter values used in estimating intake are provided in Section B.2.2 of
Appendi x B of the Qperable Uni 2 R Report. Attachment Il of Appendix B of the Rl Report
presents the cal cul ated intakes by subunit for each current and assunmed future receptor, nedia
and pat hway. The trespassing youth has the | owest exposure frequency and duration of all of the
current and assuned future | and use receptors. The trespassing youth is assuned to be exposed
52 days a year for 12 years. |In contrast, the on-site RVE farner has the naxi mnum exposure
duration and frequency. The on-site RVE farner is assuned to be exposed to on-site contam nants
24 hours a day, 350 days a year for 70 years. Al other receptors have exposure durations and
frequenci es sonmewhere between the trespassing youth and the on-site RVE farnmer to evaluate a
range of possible exposures. Table 6-2 lists the principal exposure paraneters for a range of
receptors

6.1.3 Toxicity Assessnent
Chem cal Carci nogens

The toxicity information considered in the assessnent of potential carcinogenic risks includes
(1) a weight-of-evidence classification and (2) a slope factor. The weight-of -evidence
classification qualitatively describes the likelihood that a chemical is a human carci nogen and
is based on an eval uation of available data from human an ani nal studies. A chenical nmay be

pl aced by EPA in one of three groups in EPA's classification systemto indicate its potential

for carcinogenic effects Goup A a hunan carci nogen, Goup Bl, or B2, a probable human

car ci nogens because of a lack of data are placed by EPAin Goup D, and those for which there is
evi dence of noncarcinogenicity in hunmans are placed by EPA in Goup E



TABLE 6-2

PRI NCI PAL EXPCSURE PARAMETERS FOR SELECTED CPERABLE UNIT 2
BASELI NE Rl SK ASSESSMENT RECEPTCRS

Par anet er Expanded On- Property Of-Property
Trespasser RME Far ner Far mer
(‘Yout h)
Al Pat hways
Exposure Frequency (days/year) 110 350 350
Exposure Duration (years) 12 70 70
Body Wéight (kg) 43 70 70

I nhal ation of Particul ates

I nhal ati on Rates (nB\hour) 0.83 0.83 0. 83
Exposure Tine (hours\day) 2 5.7 5.7
I ngestion of Drinking Water
I ngestion Rate (Liter/day) NAa 2 2
Fraction I ngested NA 1 1
I ngestion of Soil
I ngestion Rate (ny/day) 100 180 NA
Fraction I ngested 0.125 1 NA
I ngestion of Sedi nment
I ngesti on Rate (ng/day) 100 NA NA
Fraction I ngested 0. 063 NA NA



TABLE 6-2

(Conti nued)
Par anet er Expanded On- Property Of-Property
Tr espasser RVE Far mer Far mer
( Yout h)

Ext ernal Radi ati on Exposure

Exposure Time | ndoors (hours/day) NA 18.3 NA
Exposure Tinme Qutdoors (hours/day) 2 5.7 NA
Shi el ding Rati o I ndoors NA 0.5 NA
Shi el ding Rati o Qutdoors 0 0 NA
I ngesti on of Homegrown Fruits
I ngestion Rate (kg/day) NA 0. 142 0.142
Fraction I ngested NA 0.3 0.3
See footnote at end of table
I ngestion of Homegrown Veget abl es
I ngesti on Rate (kg/day) NA 0.201 0.201
Fraction I ngested NA 0. 40 0. 40
I ngesti on of Home-Produced Meats
I ngestion Rate (kg/day) NA 0. 101 0.101
Fraction I ngested NA 0.50 0.75
I ngestion of MIk
I ngestion Rate (Liter/day) NA 0. 40 0. 40
Fraction I ngested NA 0.75 0.75
I ngestion of Surface Water
Ingestion Rate (mg/L or pG\L) 0. 035 NA NA
Exposure Tinme (hours) 1 NA NA

aNA = not applicable
Source: Tables B.2-4A and B.2-4B, Qperable Unit 2 R Report.



The cancer slope factor is the toxicity value used to quantatively express the carcinogenic risk
of cancer-causing constituents. It is defined as the upper-bound estimate of the probability of
cancer incidence per unit dose average over a lifetine. Slope factors are derived from studies
of carcinogenicity on humans and/or | aboratory animals and are typically cal cul ated for
conmpounds in Goups A Bl, and B2. Slope factors are specific to a chenmical and route of
exposure and expressed in units of (ng/kg-day)-1 for both oral and inhalation routes. The
induction of cancer by dernal absorption is evaluated using oral slope factors. Inhalation
cancer toxicity values are usually expressed as inhalation unit risks in units of reciproca

m crograns/ cubic neter (ug/nB), 1/ Zg/n8.

The prinmary sources of these toxicity values are EPA's Intergrated R sk Infornation System
(IRI'S) (EPA 1993a) and the quartely updated Health Effects Assessment Summary Tabl es (HEAST) EPA
1993b). O her EPA sources of cancer slope factors were al so consulted when available. The
dermal cancer slope factors for COC chem cal carcinogens are listed in Table 6-3. The ora

i nhal ati on cancer slope factors for COC chemical carcinogens are listed in Table 6-4.

Radi ocar ci nogens

Carcinogenicity is the limting deleterious effect at the levels of radiation dose encountered
within Qperable Unit 2 and has been used as the sole basis for assessing the radiation-rel ated
human health risks of a site contam nated with radi onuclides (EPA 1989a).

The risk relationship between radiati on dose and health effects is relatively well characterized
for high doses (i.e., >10 rad). Hence, risk estinmates are strictly applicable only to |arge
popul ations exposed to high | evels of radiation. Lower |evels of exposure may constitute a
health risk, but a direct cause and effect relationship is difficult to establish because a
particular effect in a specific individual can be produced by nany different processess. For

| ow doses, health effects are presuned to occur but can only be estinated statistically.
Therefore, the risk of cancer incidence fromexposure to |low |l evels of ionizing radiati on nust
be extrapol ated fromincidence data at hi gher doses.

Under CERCLA net hodol ogy, the EPA assunes a unit intake of, or external exposure to, a

radi onuclide over a lifetine. The annual dose equivalent fromthe radionuclide to each

organ in each year of life is calculated. The average excess nunber of all types of

radi ation-i nduced fatal cancers that occur in a year is then estimated for the correspondi ng
dose equi val ents received during that year and rel evant preceding years. The excess nunber of
radi ation-i nduced fatal cancers is derived from epi dem ol ogi cal data extrapol ation from hi gh
radi ati on doses to | ow doses, and



Chemi cal

Arseni c

Beryllium

Cadm um (food)
(wat er)

Lead

Manganese (food)
(wat er)

Mol ybdenum

N ckel

Sel eni um

Thal | i um

Ur ani um Tot al d

Benzo(a) ant hr acene
Benzo( a) pyr ene

Benzo( b) f | uor ant hene
Benzo(g, h, i) peryl ene
Benzo( k) f | uor ant hene
Car bazol e

Di benzo(a, h) ant hracene
Di benzof uran

I ndeno( 1, 2, 3- cd) pyrene
2- Met hyl naphal ene

See footnotes at end of table

TABLE 6-3

DERVAL REFERENCE DOSES AND CANCER SLOPE FACTCORS FCR

Gast roi nt esti nal
Fraction

0. 959
0.01g
0. 05a

Nai
0. 03a

0. 38a
0.01c
0. 8a
la
0. 05c

Coo0oo0o0o0o
N
w
Q

CONTAM NANTS OF CONCERN
CHEM CAL CARCI NOGENS
Absor ption

I NORGANI CS

VCLATI LES

Ref er ence Dose

Der mal

(mo/ kg- day)

2.85 x 10-4
5.00 x 15-5
5.00 x 10-5
2.50 x 10-5

ND

4.20 x 10-3
1.50 x 10-4
1.90 x 10-3
2.00 x 10-3
4,00 x 10-3
7.00 x 10-3
1.50 x 10-4

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Der mal Sl ope Factor
(my/ kg-day) -1

1.84 x 100
NDb
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
0.02
ND
ND
ND
ND



TABLE 6-3
(Conti nued)

Gastroi ntestinal Absorption Der mal Reference Dose Der mal Sl ope Factor
Chemi cal Fraction (my/ kg- day) (rmg/ kg-day) -1

SEM VOLATI LES ( Cont i nued)

Phenant hr ene 0. 9e ND ND
Tri butyl phosphate 0.9e 4.50 x 10-3 ND

PESTI Cl DE/ PCBS

D oxi ns/ furans 0. 5h ND 3.00 x 10-5

aSee the Toxicity Profile for this chemcal in Attachment B.Il of the Operable Unit 2 R Report.

bND = No data avai |l abe.

cEPA 1989a, "Ri sk Assessnent Cuidance for Superfund, Volume, Human Heal th Eval uation Manual (Part A",
EPA/ 540/ 1- 89/ 002, pp. A-2 to A-3.

dThe carcinogenicity of uraniumis due to its radioactive rather than chem cal toxicity; its cancer potency due to
penetrating external radiation is presented in Table B.2-11 of the Operable Unit 2 R Report.

eSee Section B.2.5.2 of the Qperable Unit 2 Rl Report.

fJones, T.D. and B.A Oaen, 1989, "Health R sk from M xtures of Radi onuclides and Chem cals in Drinking
Water, Cak Ridge National Laboratory, Cak Ri dge, Tennessee, ORM.-6533.

gDol | ar hi de 1993, Menorandum from Environnental Criteria and Assessment O fice (ECAO to EPA Region V,
7/21/93, Including Attachnents 1-6.

hATSDR (Agency for Toxic Substances and D sease Registry) 1990, "Toxicol ogical Profile for 2,3,7, 8-
Tetrachl or odi benzo-p-dioxin," Draft for Puplic Comment, U S. Public Health Service, Atlanta, GCeorgia.

i NA - Not appllicable.

Source: Table B.2-12, Qperable Unit R Report.



Par anet er

Cesi um 137+1d
Nept uni um 237+1d
Lead- 210+2d

Pl ut oni um 238

Pl ut oni um 239/ 240
Radi um

Radi um 226+8d
Radi um 228+1d
Rut heni um 106
Stronti um 90+1d
Techneti um 99
Thori um 228+7d
Thorium 230
Thorium 232+10d
Thori uumt ot al
Urani um 234

Ur ani um 235
Urani m 235/ 236
Ur ani um 238+2d
Uraniumtotal e

Ant i nony
Ar seni c
Bari um

See footnotes at end of table.

TABLE 6-4

ORAL AND | NHALATI ON CANCER SLCPE FACTORS FOR CONTAM NANTS OF CONCERN
RADI OLOG CAL AND CHEM CAL CARCI NOGENS

O al

Cancer Sl ope
Fact or

(nmg/ kg-day) -1

N
w
x

w
o
>

N R R

NN

PP O P®WoOoRN
N WU Wwo Uo ®
X X X X X X X X

10-11
10-10
10-10
10-10

N O N 0
X X X X

10-10
10-11

10- 10
10-10
10-12
10-11
10-12
10-11
10-11
10-10
ND

.6 x 10-11
.6 x 10-11
.6 x 10-11
.8 x 10-11

ND

ND
1.7 x 10+oh
ND

I nhal ati on Cancer Tunor
Sl ope Factora
(my/ kg-day) -1 O al
RADI OLOd CAL
1.9 x 10-11 NDn
2.9 x 10-8 ND
4.0 x 10-9 ND
3.9 x 10-8 Neopl asns/ Lung
tunors
3.8 x 10-8 ND
1.2 x 10-9 Bone/ Cancer/
Par anasal Si nus
7.0 x 10-9 ND
6.9 x 10-10 ND
4.4 x 10-10 ND
6.2 x 10-11 ND
8.3 x 10-12 ND
7.8 x 10-8 ND
2.9 x 10-8 ND
1.1 x 10-7 ND
ND ND
2.6 x 10-8 Bone Sarconma
2.5 x 10-8 ND
2.5 x 10-8 ND
5.2 x 10-8 ND
ND ND
I NORGANI CS
ND ND
1.5 x 10+1 Lung
ND ND

Site

I nhal ation C assification

ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
Respiratory System
ND

Cancer

>> > >

> >

>>>>>>>>>>>>>>

ND
A
ND

Sour ce

3333

3 3

333333333333833



Par anet er

Beryl | ium

Cadmi um

Lead (I norganic)
Ni ckel

Sel eni um

Thal I'i um

,2-Trichlorotrifl uoronet hane
Di et hyl benzene
D oxane

1,1
1,2
1,4

2- Met hyl napt hal ene
4- Met hyl phenol (o-cresol)
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo( b) f | uor ant hene
Benzo(g, h, i) peryl ene
Benzo( k) f | uor ant hene
Bi s(2- Et hyexyl ) pht hal at e
Car bazol e
D benzo( a, h) ant hr acene
I ndeno( 1, 2, 3-cy) pyrene
Phenant hr ene
Tri butyl phosphate

See footnotes at end of table.

O al

TABLE 6-4

(Conti nued)
Cancer Sl ope I nhal ati on Cancer
Fact or Sl ope Factora

(rg/ kg-day) -1

4.3 x 10+0

ND
ND
ND
ND
NDi

ND
ND

1.1 x 10-2

NN

NNDbEN
wwo A w

10-1
10+0
10-1

10-2
10-2
10-2
10+0
10-1

(my/ kg-day) -1
| NORGANI CS (Conti nued)

8.4 x 10+0
6.3 x 10+0
ND
8.4 X 10-1
ND
ND

VOLATI LES
ND

ND
ND

SEM VOLATI LES

oo
[
X X
S5
o

6.1 x 10+1
6.1 x 10-1
ND
ND

Tunor

O al

Total Tunors
ND

ND
ND

Li ver, Lung
ND

66

Nasal

cavity/Liver

66666 6666666

Site

I nhal ati on

Lung

Respiratory System

ND

Respiratory System

ND
ND

ND
ND
ND

ND
ND

Pul ronary adenonas

Total tunors
Lung
ND
ND

ND
ND
ND
ND
ND

Cancer
O assification

B2

B2

B2

ND
ND
B2

ND

B2
B2
B2

B2

ND
ND
ND
ND
ND

Sour ce

o

S
cocQoTooT



TABLE 6-4

(Conti nued)
O al Cancer Sl ope I nhal ati on Cancer Tunor Site
Fact or Sl ope Factora Cancer
Par anet er (nmg/ kg-day) -1 (my/ kg-day) -1 O al I nhal ati on Classification Sour ce

PESTI Cl DES/ PCBs

Arocl or-1254 7.70 x 10+0 ND Li ver ND B2 1
Arocl or-1260 7.70 x 10+0 ND Li ver ND B2 1
Dieldrin 1.60 x 10+1 1.60 x 10+1 Li ver/ Lung ND B2 k
Hept achl or odi benzof ur anj 1.5 x 10+4 1.5 x 10+4 ND ND ND ND
Hept achl or odi benzo- p- di oxi nj 1.5 x 10+4 1.5 x 10+4 ND ND ND ND
Cct acl or odi benzo- p- di oxi nj 1.50 x 10+2 1.50 x 10+2 ND ND ND ND
Tet r achl or odi benzof ur anj 1.5 x 10+3 1.5 x 10+3 ND ND ND ND

aWiere only a unit risk for inhalation is available, the cancer slope factor by derive by assumng a 70 kg adult inhales 20n8 of air/day.

bEPA | RIS dat abase

CThe HEAST (1992) presented an inhal ation slope factor of 50 (ng/day)-1, based on absorbed dose (absorption factor of 0.3). A risk of 15 (ny/g-day)-1 based
on anbient dose is the value used in this risk assessnent.

dEPA, HEAST, Annual FY-1991

eNo data presented for chemcally induced carcinogenicity - radi ocaci nogenicity of uraniumisotpes are discussed individually.

fslope factors for benzo(a)pyrene used for B2 PAHs.

gEPA, HEAST, Annual FY 1992.

hDerived fromthe proposed inoganic arsenic ingestion unit risk [5x 10-5 (ug/L)-1]. "The uncertainties associated with ingested inorganic arsenic such as that
estimates dcoul d be revised downward as rmuch as an order of magnitude, relative to the risk estimtes associated with nost other carcinogens” (EPA 1993).

i Not classified or not classifiable as to hunan carcinogenicity.

j For pol ychl orinated di benzo-p-dei oxzin and pol ychl ori nated di benxofurans, the 2, 3, 7, 8-TCDD toxicity equivalents will be calcul ated using the appropriate
1- TESFS/ 89 (1989 EPA Interin) Toxicity Equivalent Factor (EPA 1989c).

eEPA I RIS dat abase 1994, May 1994.

1EPA | RIS dat abase 1994, Septenber 1991

nEPA HEAST 1993

nND - No data avail abl e

Source: Table B.2.8, Operable Unit 2 R Report.



hypot hetical nodels for projecting risk through a lifetine. The relationship between cancer

i nci dence and exposure to radi oactive materials is quantified by using mathmati cal extrapol ation
nodel s, which estimate the | argest possible linear slope (wthin the 95 percent UCL) at | ow
extrapol ated doses consistent with the data. Because EPA is concerned wi th assessing cancer

i nci dence, each radionuclide slope factor has been cal cul ated by dividing the excess fata

cancer risk for that radionuclide by the nmortality-to-incidence risk ration (EPA 1989a) for the
types of cancer induced by that radionuclide. This "radiocarciniogenicity slope factor" thus is
characterized as the "maxi num|ikelihood estinmate of the age-averaged lifetine total excess
cancer risk per unit intake or exposure" (EPA 1993b). That is, the true risk to hunans,

al though not identifiable, is not likely to exceed this upperbound estinmate; it may, in fact, be
lower. The COC radi ocarcinogenic oral and inhalation cancer slope factors are listed in Table
6- 4.

Noncar ci nogens

The potential for noncarcinogenic health effects resulting fromexposure to chenica

contam nants is assessed by conparing an exposure estinmate (intake) to a reference doese (RfD).
The RFID is expressed in units of ng/kg-day and represents a daily intake of contituent per

ki | ogram of body weight that is not sufficient to cause the threshold effect of concern for the
constituent.

A RDis specific to the chenmical, the route of exposure, and exposure duration. To derive a
RfD, the EPA reviews all relevant human and ani nal studies for each conpound and sel ects the
study (or studies) pertinent to the derivation of the specific RfFD. Each study is evaluated to
det erm ne the no-observed-adverse-effect |level (NOAEL) or, if data are inadequate for such a
determ nation, the | owest-observed-adverse-effect |evel (LOAEL). The NQAEL corresponds to the
dose, in ng/kg-day, that can be admi nistered over a lifetinme wthout inducing observabl e adverse
effects. The LOAEL corresponds to the | owest daily dose, in ng/kg-day, that can be adm ni stered
over a lifetinme that induces an observabl e adverse effect. The toxic effect characterized by
the LOAEL is referred to as the "critical effect”". To derived a RRD, the NOAEL (or LCEAL) is

di vided by uncertainty factors to ensure that the RFD will be protective of human heal th.
Separate RfDs are needed for ingestion and inhalation pathways. The prinmary source of val ues
for RfFDs are the IRIS and the HEAST conpil ed and nai ntai ned by the EPA (EPA 1993a, 1993b).

O her EPA sources of RfD values were al so consulted, when available. The COC reference doses
for noncarcinogenic chemcals are listed in Table 6-5. Dernal reference doses for
noncar ci nogeni ¢ chem cal effects were listed in Table 6-3



Par anet er

Urani um t ot al

Ant i nony

Arsenic

Bari um

Beryl |ium
Cadmi um (f ood)
Cadmi um (wat er)

Cyani de

Lead (I norganic)
Manganese (oral & food)
Sel eni um

Thal I'i um

1,1, 2-Trichlorotrifl uoronet hane

See footnotes at end of table

Chronic Oral
Ref erence Dose

(! kg- day)

NDd
1.4 x 10-1
5.0 x 10-3

7.0 x 10-5

3.0 x 10-1

TABLE 6-5

CONTAM NANTS OF CONCERN REFERENCE DOSES FOR NONCARCI NOGENI C CHEM CALS

Chroni c Inhalation
Ref erence Dosea

(! kg- day)

NDb

ND

ND

1.43 x 10-4

ND

ND

ND

ND

ND

1.1 x 10-4a

ND

ND

ND

Ref er ence
Concentration

(mg/ nB)

RADI OLOG CAL

ND

I NORGANI CS

ND

ND

5.0 x 10-4

ND

ND

ND

ND

ND

4.0 x 10-4

ND

ND

VOLATI LES

ND

Ef fect of Concern
O al

Reduced body wei ght

renal danage

Taste threshol d

Ker at osi s;
hyper pi gnent at i on

I ncreased Bl ood pressure
None observed

Renal damaged

Renal damaged

Wi ght | oss, thyroid
ef fect, nyelin degradation

CNSh effects
No eftects
Sel enosi s

I ncreased SGOT and serum
LDH | evel s; al opeci a

Survi val / Hi st opat hol ogy

I nhal ation

1000

Nasal Cavity
Rhinitis

ND

Fetotoxicity
ND

Cancer

Cancer

ND

CNS effects
ND
ND

ND

ND

O al

ND

100

10

10

100

ND

3000

1000

Uncertainty Factor
I nhal ation

ND

30

ND

1000
ND
ND
ND

ND

ND
ND
ND

ND

ND

Sour ce

ND



TABLE 6-5

( Cont i nued)
Chronic Oral Chroni c Inhal ation Ref erence
Ref erence Dose Ref erence Dosea Concentration Ef fect of Concern Uncertainty Factor
Par anet er ( g/ kg- day) ( g/ kg- day) (mg/ nB) O al I nhal ati on O al I nhal ation Sour ce

SEM VOLATI LES

4- Met hyl phenol (p-cresol) 5.0 x 1-3 NDe ND Reduced body wei ght gain; ND 1000 ND a,c
neurotoxicity

Bi s(2- Et hyl hexyl ) pht hal at e 2.0 x 10-2 ND ND ND ND ND ND g

Tri butyl phosphate 5.0 X 10-3 ND ND ND ND ND ND g

PESTI Cl DES/ PCBS

Deildrin 5.0 x 10-5 ND ND Li ver | esions ND 100 ND g

aEPA | RI S dat abase 1993, July 1993.

bND = No data avail abl e.

CEPA, HEAST, Annual FY-1992.

dThe EPA RfD Work Group considers it inappropriate to develop a RID for inorganic |ead (1985).

eThe health effects data for 4-nethyphenol were reviewed by the EPA RFD)RFC work group and were determ ned to be inadequate for the derivation of an inhalation RfC (EPA
1993).

fEPA I RIS dat abase 1993, February 1993.
gEPA I RIS dat abase 1994, May 1994.
hCNS = Central nervous system

Source: Table B.2-7, Operate Unit 2 Rl Report.



6.1.4 Risk Characterization

The risk characterization was performed for over 30 CPCs in 10 different nedia for each of the
five Qperable Unit 2 subunits. This characterization assuned that no additional engineering
controls were installed to prevent the mgration of contam nants fromthe subunits. The sumary
of results for the COCs in each nedia and subunit is provided to Section 6.0 of the Operable
Unit 2 R Report.

Tabl e 6-6 summari zes the total risks and hazards posed to receptors for both current |and-use
scenarios. The maximally exposed receptor for current |and-use scenarios for each of the five
subunits is the on-property groundskeeper, which had carcinogenic risks on the order of 1x10-4.
These risks were dom nated by external radiation fromthorium 228, thorium 232, radi um 226, and
radium228 in soil. The H's of systematic toxic effects fromeach subunit to the groundskeeper
were below 1.0. The Hi's for the trespassing youth were below 1.0 for the Line Sludge Ponds,
Inactive Flyash Pile, and Active Flyash Pile, but were above 1.0 for the Solid Waste Landfil
and the South Field. Calculated risks to the off-property resident farners (adult and child)
approached a range on the other of 1x10-7 and 1x10-9; total H's for both the adult and child
were well bel ow 1.0.

Tabl e 6-7 summari zes the risks and hazards posed to the receptors eval uated under the future
land use with federal ownership scenario. The nmaxinally exposed receptors under this scenario
for each of the five subunits is the expanded trespasser and the off-property resident farner.
The expanded trespasser had a carcinogenic risk on the order of 1x10-4 to 1x10-5. Major
contributors to this risk include external radiation fromthorium228, thorium 232, radi um 226,
and radium228. The H's fromeach subunit to the expanded trespasser were bel ow 1.0.

Calcul ated risks to the of f-property resident farnmer approached a range on the order of 1x10-5
and 1x10-8. Both off-property resident farner receptors (adult and child) and H's that exceeded
1.0 fromtwo subunits (lInactive Flyash Pile and South Field) due to ingestion of total uranium

i n groundwat er

Tabel 6-8 summari zes the risks and hazards posed to the receptors eval uated under the future
land use with the private ownership scenario. The maxinally exposed receptor associated with
each of the five subunits under this scenario is the RVE on-property resident farner, with
carci nogenic risks on the order of 1x10-3 to 1x10-5. The risks were prinarily due to externa
radi ation fromradi um 226, radi um 228, thorium 228, and thorium 223 and fromthe ingestion of
produce irrigated with groundwater contam nated with uranium Total H's fromtwo subunits
(I'nactive Flyash Pile and



Subuni t Ri sk Typea
Solid Waste Car ci nogeni ¢
Landfill

Noncar ci nogeni ¢
Li me Sl udge Car ci nogeni ¢
Ponds

Noncar ci nogeni c
I nactive Car ci nogeni ¢
Flyash Pile

Noncar ci nogeni c
South Field Car ci nogeni ¢

Noncar ci nogeni ¢
Active Car ci nogeni ¢
Flyash Pile

Noncar ci nogeni c

Trespassi ng

Yout h

1.5 x 10-5

8.

1.1 x 10-5

2.

6

X

X

X

X

53

X

10-1

10-5

10-1

10- 4

10-5

3.6 x 10-2

aThe carcinogenic risk value is the incremental

bND = not determ ned because toxicity data not avail able.

cNA = the indicated | and use is not applicable to the subunit.

Source: Tabel 7-1, Operable Unit 2 Rl

Report.

lifetime cancer

CURRENT LAND USE SCENARI OS
CARCI NOGENI C RI SK AND HAZARD | NDEX

Of f - Property Of f - Property

On- Property Resi dent Resi dent
Groundskeeper Far mer Child
3.4 x 10-5 6.0 x 10-5 2.7 x 10-8
4.3 x 10-3 1.8 x 10-6 6.4 x 10-6
4.5 x 10-5 1.5 x 10-7 1.4 x 10-8
1.3 x 10-1 2.0 x 10-5 9.3 x 10-5
5.0 x 10-5 6.1 x 10-7 7.9 x 10-8
2.0 x 10-2 5.5 x 10-2 2.0 x 10-4
2.2 x 10-4 6.4 x 10-7 2.4 x 10-7
NDb 2.0 x 10-5 7.2 x 10-5
8.0 x 10-5 4.7 x 10-7 6.6 x 10-8
5.9 x 10-2 6.2 x 10-4 2.1 x 10-3

TABLE 6-6

Use of
Meat and
Mk
9.0 x 10-9
5.8 x 10-7
1.4 x 10-6
4.3 x 10-4
1.1 x 10-7
1.4 x 10-5
4.5 x 10-6
3.0 x 10-5
4.7 x 10-7
3.7 x 10-3

risk (ILCR) and the noncarcinogenic value is the hazard index (HI).

Great M am

Ri ver

Recreati onal

User

2.8 x 10-10

1.1 x 10-7

NAc

NA

10-9

10-6

10-6

10-7

10-9

10-3

Great M am
Ri ver
Recreati onal
User
4.2 x 10-9
2.2 x 10-6
NA
NA

3.0 x 10-9

Great M am
Ri ver
Agricul tural
User
6.5 x 10-7
1.1 x 10-4
NA
NA

5.3 x 10-9



TABLE 6-7

FUTURE LAND USE W TH FEDERAL OWNERSHI P SCENARI O
CARCI NOGENI C RI SK AND HAZARD | NDEX

Of f - Property Resident Of f - Property Resident
Subuni t Ri sk Typea Expanded Trespasser Far mer Chil d
Soi | Waste Landfill Car ci nogeni c 2.0x10-5 6. 7x10- 8 3.5x10-9
Noncar ci nogeni ¢ 2.7x10-1 1.8x10-6 6.4x10-6
Li me Sl udge Ponds Car ci nogeni c 2.4x10-5 1.7x10-7 1.6x10-8
Noncar ci nogeni ¢ 2.2x10-1 2.0x10-5 9.3x10-5
I nactive Flyash Pile Cari nogenic 3. 0x10-5 7.5x10-5 4.0x10-6
Noncar ci nogeni ¢ 1.0x10-1 1.2 2.5
South Field Car ci nogeni c 1.4x10-4 8. 7x10-5 4.2x10-6
Noncar ci nogeni ¢ 8. 0x10-2 1.1 3.1
Active Flyash Pile Car ci nogeni c 4.9x10-5 1.1x10-5 7.2x10-7
Noncar ci nogeni ¢ 4.2x10-2 1.9x10-1 7.9x10-1
Operable Unit 2-Wde Car ci nogeni c 8. 7x10-5 1.1x10-4 NCb
Noncar ci nogeni ¢ 1.2x10-1 3.7 NC

aThe carconogenic risk value is the Incremental Lifetime Cancer Risk (ILCR) and the noncarcinogenic value is the Hazard Index (H).
bNC - Not cal cul at ed.

Source: Tabel 7-1, Operable Unit 2 Rl Report.



Waste Subunit Ri sk Typea
Solid Waste Car ci nogeni ¢
Landfill

Noncar ci nogeni c
Li me Sl udge Ponds Car ci nogeni c

Noncar ci nogeni c
I nactive Flyash Car ci nogeni c
Pile

Noncar ci nogeni c
South Field Car ci nogeni c

Noncar ci nogeni c
Active Flyash Pile Car ci nogeni c

Noncar ci nogeni c
Operble Unit 2- Car ci nogeni c
W de

Noncar ci nogeni c
aThe carcinogenic risk value is the Incremental
bRME - Reasonabl e Maxi num Exposure

cCT - Central Tendency

dND - Not determnm ned because toxicity data not

TABLE 6-8

FUTURE LAND USE W TH PRI VATE OWNERSHI P SCENARI O

On- Property On- Property
Far ner Resi dent
(RME) b Farmer (CT)c
2.8x10-3 2.0x10-4
2.9x10-1 1.2x10-1
1.3x10-5 9. 3x10-7
1.7x10-3 7.3x10-4
1.5x10-3 8. 6x10-5

22 9.8
3.4x10-2 2.0x10-3

23 11
8.4x10-5 4.8x10-6
9.9x10-1 4.5x10-1
3. 3x10-2 NCf

23 NC

Lifetine Cancer Risk

avai | abl e.

eNA - The indicated receptor is not applicable to the waste subunit.

fNC - Not cal cul ated

Source: Table 7-1, Operable Unit 2 Rl Report.

(ILCR) and the noncarcinogenic value is the Hazard Index (H).

CARCI NOGENI C RI SK AND HAZARD | NDEX

On- Property
Resi dent
Child

6.4x10-4

1.2x10-6

7.9x10-3

7.7x10-5
65

9.2x10-5
63

5. 7x10-6

NC

NC

Hone
Bui | der

9. 0x10-6

4.8x10-1

1.1x10-5

5.4x10-1

NA

NA

NC

NC

Per ched
Groundwat er
User

2.8x10-3

NDd

. 7x10-5

. 1x10-3

Great M am
Ri ver
Recreati onal
User
2.8x10-10
1.1x10-7
NA
NA
8.4x10-9
1.9x10-6
4.2x10-8
2.5x10-6
1.4x10-9
6. 1x10-6

NC

NC

Great M am

Ri ver

Resi denti al

User

4.2x10-9

2.2x10-6

NA

NA

3. 0x10-9

4.2x10-6

6. 3x10-8

1.4x10-4

7.7x10-9

1.5x10-5

NC

NC

Great M am
Ri ver
Agricul tural
User
6. 5x10-7
1.1x10-4
NA
NA
5.4x10- 10
3.6x10-5
4.2x10-6
4.0x10-5
3.5x10-9
6. 7x10-6

NC

NC



South Field) exceeded 1.0 for the on-property resident farnmer (adult and child) (RVE and CT) due
nostly to ingestion of total uraniumin groundwater.

6.2 UNCERTAI NTI ES

Sources of uncertainty in the Qperable Unit 2 Baseline Ri sk Assessnment are di scussed in

Section B. 4.3 of the Qperable Unit 2 Rl Report. GCenerally, uncertainty arises wherever
inmperfect information or understanding exist. |In risk assessnent, this typically is mtigated
by maki ng conservative assunptions for individual paraneters. Significant uncertainty results
for those particular pathways that required fate and transport nodeling to support the
assessnent of exposure and, therefore, for the homegrown produce and beef and m |k pat hways.
Such uncertainty was generated for the air and groundwater pathways of exposure. The high
uncertainty nmust be recognized in the interpretation of risk fromthese nedia. Certain exposure
pathways for a particular nediumal so tend to have higher or |ower uncertainty dependi ng on
their assunptions. For exanple, incidental ingestion of soils by residents tends to have
significantly less uncertainty than i ngestion of fruits and vegetables, and neat and mlk raised
on contam nated soils. To assess these indirect exposure pathways, assunptions nust be made
regardi ng contam nant uptake fromsoil to plant and plant to |livestock that are not required for
the soil ingestion pathway. These assunptions contribute significant uncertainty to risk
estimates for these pat hways.

The greatest uncertainty in the Operable Unit 2 Baseline R sk Assessnent is associated with the
assunptions nmade to estinate exposure point concentrations in groundwater, air, fruit and
vegetabl es, and mlk and beer for the assumed future receptors. These receptors include the
on-property resident farner and child and the off-property resident farner and child. For the
on-property RVE farmer and hone buil der, the highest uncertainty is associated with the assuned
future land use and potential exposure pathways. This receptor scenario was included in
response to guidance, but the liklihood of occurrence within Qoerable Unit 2 i s unknown.
Uncertainty associated with the off-property resident farner and child is prinmarily the result
of surface water, groundwater, and air nodeling used to support those scenarios. The nodeling
assunptions were conservative and therefore resulted in conservative estinmates for the exposure
poi nt concentrations.

Taken together, the uncertainties identified with site data, exposure paraneters, fate and
transport nodeling, toxicity assessnment, and risk characterization are judge to be high (i.e.
there is the potential to overestimate risk by two or nore orders of nagnitude)

6.3 BASELI NE ECOLOG CAL R SK ASSESSMENT

The purpose of the ecological risk assessnent, which was conpleted as a conpanion to the
prelimnary site-w de baseline risk assessnent in the Site-Wde Characterization Report, was to
estimate the potential and future baseline risks of FEMP contami nants to ecol ogical receptors

The EPA and DCE agreed in the Anended Consent Agreenent (Septenber 1991) that the Site-Wde

Ecol ogi cal Ri sk Assessnment would be perforned as part of the Rl for Operable Unit 5. However, a
qualitative evaluation of risks was perforned for the Cperable Unit 2 renedial action. Residua
contam nant concentrations projected to renain following the inplenentation of the selected
remedy were conpared to benchnark values from Qperable Unit 5 identified as being protective of
ecol ogi cal receptors. Concentrations were bel ow benchnark val ues, indicating no adverse inpact.

The Site-Wde Ecol ogi cal Ri sk Assessnent in the Qperable Unit 5 RI Report quantitatively
assesses the possible risks fromcurrent concentrati ons of site contam nants to ecol ogi ca
receptors inhabiting on-property and off-site areas not presently targeted for renedi ati on based
on hunman-heal th concerns.



This section summarizes the results of the Site-Wde Ecol ogi cal R sk Assessnent fromthe
Qperable Unit 5 Rl Report.

The ecol ogi cal receptors potentially exposed to FEMP contam nats include all organisms,

excl usi ve of humans and donestic animals. The ecol ogical risk assessnment focused on a group of

i ndi cator species selected to present a variety of exposure pathways and trophic positions.
Territorial vegetation was represented by a generic plant specis. Terrestrial wildlife species
to be eval uated were sel ected based on speci es abundance on the FEMP site, trophic |eve
position, and habit requirenents. The species evaluated were the white-tailed deer (Cdocoil eus
virgini aunus), white-footed nouse (Peronyscus | eucopus), raccoon (Prycon lotor), red fox (Vul pes
fulva), nuskrat (Ondatra zibethica), Anerican robin (Turdus mgratorius), and red-tail ed hawk
(Buest o janmi censi s).

The assessnment examned risks to terrestrial organisns associated with contam nants in two
environnental nedia - surface soils, sunmarized for the entire site, and surface water in Paddys
Run fromthe northern boundary of the FEMP site to the confluence with the stormsewer outfal
ditch

Ri sks to aquatic organi snms were eval uated or exposure to contam nants in Paddys Run, the G eat
Mam R ver, and in runoff into the stormsewer outfall ditch. Al nonradioactive and

radi oactive constituents of greatest hunan health risk were considered to be of concern for the
ecol ogical risk assessment. Estinmated ecol ogical risks associated with exposure to FEMP site
COCs are primarilydue to nonradi active inorganic chemicals in soils, rather than to organic
chem cal s or radionuclides.

This is true for both terrestrial and aquatic organisns and for plants as well as wildlife. 1In
particular, estinated i ntakes of arsenic, cobalt, lead, and silver fromFEWP soils were al

hi gher than the estimated NOAELs for at |east six of the seven indicator species selected for
this assessnent. The relative hazards to individual species varied, but the white-footed nouse
consistently had the highest indices of these chemcals. This can be attributed to the assuned
intake by the nouse of insects (using earthworns as surrogates), which in turn were assuned to
assimlate chenmicals fromsoil with a transfer coefficient of 1.0.

Esti mated hazards to terrestrial organisnms of exposure to COCs in FEMP surface waters were
relatively low, with H's greater than 1.0 only for arsenic, |ead, nolybdenum and silver. These
chem cal presented hazards of two, five, four, and three to species, respectively, and the

hi ghest H estimated was for |ead i ntake by the nouse

Esti mated doses to terrestrial organisns at the FEMP site, originating fromsoil uptake by

pl ants and earthworns, were bel ow | evel s expected to cause detectable effects. However, as with
inorganic chemcals, this conclusion is sensitive to assunpti ons about nuscl e-to-nuscle transfer
to radionuclides. |If perfect transfer or bionmagnification of uraniumoccsurs (i.e., transfer
factor equals 1.0), it could expose terrestrial wildlife at the FEMP to potentially harnfu

radi ation |evels.

However, if nore realistic nuscle-to-nuscle transfer coefficient were assuned (i.e., 0.1), the
estinmated radi ati on doses would fall below the range likely to result in harnfull effecsts.
Radi ati on doses due to water intake were insignificant.

Exposure to radiol ogi cal contam nants does not appear to pose a significant risk to aquatic
organi sns at the neasured concentrations in the surface waters and sedi nents inpacted by FEMP

site.

However, nodel ed concentrations of radionuclides in runoff fromthe FEMP site into surface water



woul d cause estimated exposures to exceed the upper Ilimt of 1 rad/day. A chronic dose rate of
1 rad/day or 3.65 x 10+5 nrad/year, or less, to the maxinally exposed nenber of a popul ati on of
aquati c organi sns woul d ensure that there were no deleterious effects fromradiation on the
popul ation. The nost affected organi sns woul d be aquatic plants, receiving as total dose from
internal and external exposure of about 140 rad/day. The total dose to fish is mnimally over
the limt, at 1.6 rad/day, and the total dose to benthic nmacroinvertebrates is about 14 rad/day.
The maxi mum concentrations calculated in the stormsewer outfall ditch were used in source
runof f cal cul ati ons.

Doses to aquatic organisms in the stormsewer outfall ditch may exceed the limt of 1 rad/day.
Doses in Paddys Run and the G eat Manm River would be lower than that indicated in the storm
sewer outfall ditch and would be well below 1 rad/day. The neasured concentrations of cadm um
in Paddys Run and the Great Mam River; copper in the Geat Mam River; nercury in Paddys Run
the Geat Mam River, and the stormsewer outfall ditch; and silver Paddys Run water exceeded
chronic toxicity criteria for the protection of freshwater organisns.

Field studies on the inpact of the FEMP site on terrestrial and aquatic comunities do not
indicate any affects consistent with contam nant inpact for above-background |evels of arsenic
and nercury recorded in RI/FS plant sanples. In addition, although potential inpacts at the
individual level were predicted for wildlife species, detrinmental or adverse inpacts have not
been observed in the field. This suggest that the potential exposures predicted by nodeling may
not occur in the field or that the resulting potential effects as a result of exposures may not
occur. A conparison of the concentrations of inorganic chem cal concentrations in FEMP soils to
regi onal background val ues indicate the mean FEMP concentrations may be simlar to the 95
percent UCLs of background val ues.

This indication suggests that ecol ogi cal risks estinated using background val ues of inorganics
woul d be conparable to those estinmated for the FEMP site, and enphasi zes the conservative nature
of the nethod used.

In summary, although radi onuclies are the nost ubiquitous contam nants at the FEMP, esti nated
ecological risks to both terrestrial and aquatic organisns are primarily associated with

nonr adi oactive inorganic chemcals. Although estimated risks are substantial in sone instances,
they are based on sil inorganic chem cal concenstrations conparable to background | evels, and
del eterious effects have not been observed in the field. This suggests that current FEMP
site-specific ecological risks are |ow.

However, renmedi al actions are appropriate to address contam nants which have potential to cause
harmin the future.

6.4 CONCLUSI ON

The results of the Qperable Unit 2 Basel sine Ri sk Assessnent denonstrate ther current and future
ri sks and hazards fromthe Operable Unit 2 subunits will exceed the EPA acceptabl e carci nogenic
ri sk range of 1x10-4 to 1x10-6 and the acceptabl e noncarci nogenic hazard limt of 1.0

Therefore, actual or threatened rel eases of hazardous substances fromthis site, if not
addressed by inplenenting the response action selected in this ROD, nay present a current or
potential threat to public health, welfare, or the environnent.

7.0 DESCRI PTI ON OF ALTERNATI VES

This section identifies and provides a description of each of the renedial action alternatives
studied in the detail ed anal ysis phase of the Operable Unit 2 FS. Renedial alternatives for



Operable Unit 2 were devel oped by exam ning avail abl e technol ogies for cleanup that were
potentially applicable to the contamnated materials within the subunits. The FSinitially
eval uated eight remedial alternatives against three general criteria effectiveness,
inplenentability, and cost. Based on this screening, the four alternative discussed in this
section were selected for detailed analysis; the alternatives retain the original nunbering.

For nore in-depth infornmation on renedial alternatives, refer to the Operable Unit 2 FS Report.
Information on the environnental inpacts associated with each alternative can be found in Table
8- 2.

7.1 Alternative 1: No Action

The no action alternative is retained throughout the FS process as required by the NCP [40 CFR
8300.43(e)(6)]. This alternative provides a baseline against which other alternatives can be
evaluated. Under this alternative, no renedial action world be taken and the material would be
left "as is," without the inplenmentation of any contai nnent, renoval, treatnment, or other
mtigating actions. This alternative would not reduce the toxicity, mobility, or volune of
contam nation at the action. |In addition, this alternative woild not provide nonitoring of soi
or groundwater, nor world it provide access restrictions to lint exposure to the waste

mat eri al

7.2 Aternative 2. Consolidation and Cappi ng

Alternative 2 includes consolidation of material within or near each of the subunits. A
conposite cap is then constructed over the waste material s.

At the Solid Waste Landfill, nmaterial along the south side of the landfill world be renoved to
al | ow pl acenent of a proper foundation for the capping systemadjacent to the railroad track

Al so, material close to a sand layer in the southeast corner of the landfill would be excavated
and world be replaced by clean to to halt the migration of contam nants into the sand | ayer
Material in the northeast corner of the landfill would be consolidated toward the center of the
subunit to sinplify the design geonmetry and construction of the cap

At the North Line Sludge Pond, free-standing water woul d be punped to the Advance \Wastewater
Treatnment (AWM) facility for treatnment and di scharge to the Geat Mam River. This would not
be necessary for the South Linme Sludge Pond. The top 3 feet of lime sludge in both ponds would
then be stabilized in place by mixing with flyash and/or cenent to support the cap. The
existing K-65 Slurry Line Trench, |ocated south of the Lime Sludge Ponds, would be renoved in
conjunction with the consolidation activities. The trench and piping naterial would be noved to
the staging/material preparation area processed for size reduction, and placed within the limts
of the consolidation area

The slurry line trench, which holds electrical conduits and utility lines that are stil
utilized at the site, would be reconstructed in the area south of the consolidation area. The
activity woul d be done to allow placenent of a proper foundation for the capping system

At the Inactive Flyash Pile, South Field, and Active Flyash Pile waste material with COCs above
the cleanup levels that is directly over the Geat Mam R ver Aquifer or that is in an area
where there is limted natural soil protection the aquifer (less than 16 feet) woul d be
excavated. This material would be noved to the northeast area of the South Field where the
depth of natural soil is at |least 16 feet thick. Al existing waste material within the
floodplain (portions of the Inactive Flyash Pile and South Field) would be excavated and
consolidated in the northeast portion of the South Field. Prior to the actual excavation and
novenent of this material, the area in the northeast of the South Field woul d be graded
conpacted, and covered with a drai nage | ayer of gravel



Soil containing lead fromthe Firing Range, which is assumed to be m xed waste, would be

excavat ed, treated, packaged, and transported to an off-site facility for disposal. The
quantity of soils requiring off-site disposal is estimated at 300 cubic yards. Firing Range
material surrounding the area with bullets that is not found to be hazardous after testing woul d
be managed with the other South Field material.

Sands under the Inactive Flyash Pile/ South Field area serve as a lateral pathway by which
perched groundwat er and | eachate fromthe consolidated waste may enter the Great Mam Aquifer.
During the excavation and consolidation of the naterials at the Inactive Flyash Pile, South
Field, and Active Flyash Pile, a subsurface drain would be constructed al ong the sout hwestern
and sout heastern sides of the consolidation area to collect groundwater fromthe perched aquifer
underlying the area and to collect drainage fromthe gravel |ayer constructed prior to placenent
of the consolidated material.

The subsurface drain would discharge by gravity into a punping station. Collected |eachate/
groundwat er woul d be punped to the AWM facility for treatnment and di scharge to the G eat Mam
River. Construction water in the subunit areas would be collected, as required, to naintain a
dry excavation and transferred to the AWM facility for the treatnent and discharge to the Geat
Manm R ver.

Fol | owi ng the conpl etion of consolidation activities at each subunit, excavated areas woul d be
backfilled, as necessary, with clean material and the entire consolidation area at each subunit
woul d be graded to blend withs the surroundi ng topography. The consolidati on operation for the
subunits woul d be coordinated with the renedial actions associated with Operable Units 1, 2, 3,
and 5.

This alternative would include federal ownership of the FEMP with access restrictions (fencing)
and groundwater nonitoring as institutional controls at each of the consolidated areas.

! Years to inplement: 4.25 T Present worth cost:  $69.9 nillion
! Residual risk: 1.2 x 10-6 I Quantity of waste
! Residual hazard: 1.3 x 10-1 to be handl ed: 251, 400 cubic yards

7.3 Aternative 3: Excavation and Of-Site D sposal

Alternative 3 includes excavation of all materials with COC concentrations above the cl eanup
levels, material processing for size reduction asnd noisture control (if required), and off-site
di sposal .

At the North Line Sludge Pond, free-standing water woul d be punped to the AWM facility for
treatnent and discharge to the Geat Mam River. The |line sludge fromboth ponds woul d then be
excavated and dried, as necessary, to neet the waste acceptance criteria for sthe off-site

di sposal facility.

Debris (e.g., concrete, drum steel, pallets, etc.) fromall subunits would be visually
segregated, noved to the staging/material preparation area, processed for size reduction if
required, placed in containers, and shipped to an off-site disposal facility. Soil and other
wastes (i.e., flyash and linme sludge) would be placed directly in containers suitable for
shipnent by rail or truck and transported to an off-site disposal facility. An off-site



di sposal facility has not yet been chosen, however Envirocare in dive, Uah was used as a
representative off-site disposal facility for purposes of the cost estinate.

Soil containing lead fromthe Firing Range, which is assumed to be m xed waste, would be
excavat ed, treated, packaged, and transported to an off-site facility for disposal. The
quantity of soils requiring off-site disposal is estimated to be 300 cubic yards. Firing Range
material surrounding the area with bullets that is not found to ber hazardous after testing
woul d be nanaged with the other South Field naterial.

Excavation woul d be conpleted to the required depth established by conputer nodeling to renove
material with COC concentrations above the cleanup |levels. Upon reaching this predeterm ned
depth, verification sanpling and testing would be conpleted to confirmthat all material wth
COC concentrations above their respective cleanup | evels has been renoved. |f the results of
the verification sanmpling would be perforned until acceptable test results are obtai ned. The
remai ning soil would either be graded to blend in with the surroundi ng toprography, or utilized
for on-going construction activities at the FEMP. Excavation operations woul d be coordinat ed
with the renedial actions associated with Cperable Unit 1, 3, 4, and 5.

Construction water in he subunit areas would be collected, as required, to maintain a dry
excavation, and transferred to the AWM facility for treatnment and di scharge to the G eat Mam
Ri ver.

This alternative would include federal ownership of the FEMP with access restrictions (fencing)
and groundwater nonitoring as institutional controls at each subunit.

! Years to inplement: 4.25 1 present worth cost: $212.8 million
! Residual risk: 2.5 x 10-6 1 Quantity of waste
! Residual hazard: 2.0 x 10-2 to be handl ed: 314, 700 cubic yards

7.4 Aternative 6: Excavation on On-site Disposal with Of-Site D sposal of Fraction
Exceedi ng Waste Acceptance Criteria

Alternative 6 includes excavation of all soils with COCs above the cleanup |evels, material
processing for size reduction and noisture control if required, on-site disposal in an

engi neered di sposal facility, and off-site disposal of a small fraction of the excavated
material that exceeds the naxi numwaste acceptance criteria of the on-site disposal facility.
The nmaxi mum waste acceptance criteria is 346 pG/g of uranium238, or 1,030 ppmof total
uranium Appendix E. 2 of the operable Unit 2 FS Report present the details of how this waste
acceptance criteria was determ ned.

At the North Line Sludge Pond, free-standing water woul d be punped to the AWM facility for
treatnent and discharge to the Geat Manm R ver. This would not be necessary for the South
Li me Sludge Pond. The linme sludge fromboth ponds woul d then be excavated and dried, as
necessary, before on-site disposal.

Debris (e.g., concrete, druns, steel, pallets, etc.) fromall subunits would be visually
segregated, noved to the staging/material preparation area, processed for size reduction if
required, and placed in the on-site disposal facility. The renmining contam nated naterials
fromthe subunits woul d be excavated, as described bel ow, and placed in the on-site disposal
facility.



It is estimated that up to 3,100 cubic yards of material from Qperable Unit 2 woul d not neet the
wast e acceptance criteria for on-site disposal. This approximately one percent of the tota
anmount of waste naterial that would be excavated. This material woul d be packaged in containers
suitable for shipnment by rail or truck and transported to an off-site disposal facility. An
off-site disposal facility has not been chosen, however, Envirocare in dive, UWah was used as a
representative off-site disposal facility for purposes of the cost estinate.

Soil containing lead fromthe Firing Range, which is assumed to be m xed, would be

excavat ed, treated, packaged, and transported to an off-site facility for disposal. The
quantity of soils requiring disposal is estimated to be 300 cubic yards. Firing Range materia
surrounding the area with bullets that is not fund to be hazardous after testing would be
managed with the other South Field nmaterial

Excavation would be conpleted to the required depth established by conputer nodeling to renove
materials with COC concentrations above the cleanup |levels. Upon reaching this predeterm ned
depth, verification sanpling and testing would be conpleted to confirmthat all material wth
COC concentrations above their respective cleanup | evels had been renoved. |f the results of
the verification sanpling/testing indicate that contam nati on above cl eanup | evels renains, then
addi ti onal excavation and verification sanpling would be perforned until acceptable test results
are obt ai ned.

The remaining soil would wither be graded to blend in with the surroundi ng topography, or
utilized for on-going construction activities at the FEMP. The excavati on/ di sposal operation
for the Qperable Unit 2 subunit woul d be coordinated with the renedial operations associ at ed
with Qperable Unit 3 and Qperable Unit 5. Long-termnonitoring would be performed at each
subunit to nonitor groundwater and surface water to ensure that any naterial with concentrations
bel ow cl eanup levels that is left in place causes no adverse effects.

Figure 7-1 depicts the limts of the potentially acceptable region for the location of the
on-site disposal facility. The geology of the disposal facility location identified in the
figure in conbination with the engineering controls will be protective of human health and the
envi ronnent, based on a series of soil boring nade in the area. However, the disposal facility
location is subject to review and approval during the remedi al design phase. DCE intends to
construct only one disposal facility at the FEMP

Therefore, would on-site disposal be selected for other Fernald operable units, the disposa
facility capacity and | ocati on coul d be adjusted accordingly during the renedi al design process.
Figure 7-2 depicts a cross-section of the proposed cap and |iner systemfor the on-site disposa
facility.

Construction water in the subunit areas and fromthe on-site disposal facility construction
l ocation would be collected, as required, to maintain a dry excavation, and transferred to the
AWAT facility for treatment and discharge to the Geat Mam River

This alternative would include federal ownership of the FEMP with access restrictions (fencing)
and groundwater nonitoring as institutional controls at the subunits and on-site disposa
facility. Cap nmintenance would also be perforned at the on-site disposal facility.

! Years to inplement: 4.25 1 Ppresent worth cost: $105.9 million

! Residual risk: 2.5 x 10-6 1 Quantity of waste



! Residual hazard: 2.0 x 10-2 to be handl ed: 314,700 cubic yards

7.5 MAJOR ARARS FCR CPERABLE UNIT 2

CERCLA 8121(d)(2) directs that for wastes left on site, remedial actions nust conply with
federal and state environnental |aws that are legally applicable or are relevant and appropriate
under the circunstances of the release or potential release. According to CERCLA 8121(e)(2), no
federal, state, or local pernits are required for the portion of any renoval or renedial action
conducted entirely on site. Of-site actions nust conply with all requirenents that are
applicable, including permt requirenents. This section discusses the ARARs for Qperable Unit

2. The list of najor ARARs is attached to this Record of Decision as Appendi x A

<I MG SRC 0595289E>
<I MG SRC 0595289F>

ARARs are defined as foll ows:

1 Applicabl e requi rements are cl eanup standards of control, and other substantive
environnmental protection requirnents, criteria, or limtations promrul gated under
federal or state law that specifically address a hazardous substances, pullutant,
contam nant, renedial action, |location, or other circumstance at a CERCLA site

Rel evant and appropriate requirenents are cl eanup standards, standards of control

and ot her substantive environmental protection requirements, criteria, or limtations
promul gated under federal and state law that, while not "applicable" to a hazardous
subst ance, pollutant, contam nant, renedial action, location, or other circunstance at
a CERCLA site, address problens or situations sufficiently sinmlar to thos encountered
at the CERLA site that their use is well suited to the particular site.

To Be Considered (TBC) criteria is a catergory that includes non-promul gat ed
criteria, advisories, and gui dance issued by federal or state government that are not
l egally binding and do not have the status of potential ARARs. However, pertinent
TBCs will be considered along with the ARARs in determ ning the necessary |evel of

cl eanup or technol ogy requirenents.

EPA has identified three categories of ARARs:

1 Chemi cal -specific ARARs are usually health- or risk-based nurerical val ues or
met hodol ogi es used to determ ne acceptabl e concentrati ons of chenicals that nay be
found in or discharged to the environment [e.g., nmaxi mum contam nant |evel (MCLs) that
establish safe levels in drinking water].

1 Action-specific ARARs are usual ly technol ogy- or activity-based requirenents or
limtations on actions or conditions involving special substances.
1 Locati on-specific ARARs restrict actions or contam nant concentrations in certain

environnmental |y sensitive areas. Exanples of areas regul ated under various federa
I aws include floodplains, wetlands, and | ocations where endangered speci es of
historically significant cultural resources are present.

Sources of Qperable Unit 2 ARARs are federal and state |aws, regul ati ons, and gui dance and DCE



O ders that address the site specific circunstances in Cperable Unit 2
7.5.1 No Action Aternative

There are no najor ARARs for the no action alternative. A no-action decision can only be nade
when no renedial action is necessary because the site is already protective of hunman health and
t he environnent .

7.5.2 Chem cal - Speci fi c ARARs/ TBCs

Al Operable Unit 2 renmedial alternatives nmust neet the chem cal -specific ARARs associated with
potential releases to air, surface water, groundwater, and penetrating radiation. These ARARs
include federal and any nore stringent state non-zero naxi mrum contam nant |evel goals (MILGs)
and MCLs for drinking water; the Chio Water Quality Criteria for surface water; EPAlimts for
radi onuclide air emssions; National Anbient Air Quality Standards and the Chio Air Toxic Policy
for air pollution; and DOE dose limts for exposure to radioactivity.

7.5.3 Actio-Specific ARARs/ TBCs

Al ternatives proposing that renedi ati on waste renain on site woul d have a nunber of
action-specific requirenents that nust be nmet. These requirenments woul d depend on type of

di sposal (i.e., consolidation/containment or at an engi neered on-site disposal facility) and
classification of the renediation waste. The requirenents include EPA regul ati ons and DCE

O ders governing the managenent and di sposal of |owlevel radioactive waste/residual radioactive
material and CEPA regul ations for the disposal of solid wastes. Specific layers of the cap and
liner systens of the disposal facility and the duration of protection are specified in the
action-specific requirenents. |If different regulatory types of renmedialion waste are di sposed
of together in a facility, the nost stringent technical requirenents would be net.

7.5.4 Location-Specific ARARs/ TBCs

Along with the action-specific requirenents for waste di spose, there are a nunber of

l ocation-specific ARARs. The protection of endangered species, cultural resources, floodplains,
and wetlands is required by federal and state regulation. Part of the Inactive Flyash Pile and
South Field are located in a 100- and 500-year floodplain area but the renedial alternative will
not adversely inpact this floodplain. A small area of wetlands is located north of the Solid
Waste Landfill. During remnediation contam nated sedi nents nay be renoved fromthe area, thus

i npacting the wetl and

Wetl ands in other areas of the site may al so be inpacted by construction and operati on of the
on-site disposal facility. This action will be perforned in accordance with the dean Water Act
(Section 404 and applicable regul ations) and a DOE NEPA assessnent [10 CFR §1022] was perforned
to mnimze inpact to floodpl ains and wetl ands

The nost significant issue influencing the |location-specific ARARs is the determ nati on by EPA
Regi on V (53 Federal Register 25670) that the buried valley aquifer systemof the Geat

Mam /Little Mam Rivers of southwestern Chio (G eat Mam Aquifer) is a sole or principa
source of drinking water and that contam nation of this aquifer would create a significant
hazard to the public health.

The determ nation was effective July 8, 1988. The Federal Safe Drinking Water Act requires al
federal |l y-funded projects to undergo a review to ensure that the project will not adversely
i npact a sol e source of drinking water



CEPA has established solid waste siting criteria that prohibit locating a new solid waste
landfill over a sole-source aquifer [Chio Adm nistative Code (QAC) 3745-27-07(H)(2)(c)]. CEPA
has al so established that a new solid wote disposal facility may not be | ocated above an
unconsol i dat ed aqui fer capable of sustaining a yield of 100 gallon per nminute for a 24 hour
period (ACC 3745-27-07 (H(2)(d)]. The Great Mam Aquifer qualified as both a sol e-source
aqui fer and a 100-gal |l on-per mnute-yield aquifer

Chi o Revised Code (ORC) 3734.02(Q allows exenptions to requirenents identified in the

regul ations for obtaining a permt or license. These exenptions nust be based on a

determ nation that the exenption would be unlikely to adversly affect public health or safety or
t he environnent .

CEPA has established two specific policies [G0202.101 and GD0202.102] that identify conditions
that woul d be acceptable to allow an exenption to the two cited rules. Wile these policies
state that several hours will be considered in evaluating an exenption, the specific factore
identified indicate that the protection of hunman health and the environnent should be provided
solely by the existing hydrogeol ogic conditions. This has been reaffirned by CEPA in severa
neeti ngs.

The prinmary hydrogeol ogi ¢ standards established by these policies the

1 Significant thickness of |ow perneable material between the disposal facility and th
the aquifer

1 Lack of inter-connection between the sol e-source aquifer and any significant zones
of saturation

1 Significant amount of sediment [soil] between the disposal facility and the
hi gh-yield aquifer to prevent |eachate frommnigrating to the high-yield aquifer
during the life of the landfill and the post-closure care period. The post-closure
care period for a solid waste landfill is a mninmmof 30 years [ OAC 3745-27-14(A)].

It has been determ ned, based on existing hydrogeol ogic informati on, that the existing

hydr ogeol ogi ¢ conditions a thee FEMP do not fully nmeet the conditions. This is based on the
posibility that some granular soils thee interebedded the till and the need in protect the
aqui fer for significantly longer than 30 years [at |east for 200 years; an ARAR under 40 CFR
192].

The existing geologic information is based on borings within the boundaries of the on-site area
determine in exhibit the best hydrogeol ogic conditions. The current definition for the on-site
the with the best hydrogeol ogic conditions is where 12 feet or nore of gray clay would exi st

bet ween the before of a proposed engi neered disposal facility and the aquifer. A pre-design
investigation has been initiated to establish the best location for a disposal facility in this
identified area. The objective is to locate the disposal facility footprint where there is the
greatest anmount of gray clay and the | east anount of interbedded granular naterial. The
pre-design investigation will also obtain site-specific field information to verify the nodeling
paraneters that denonstrated the protection of human health and the envronnment (i.e., protection
of the acquifer).

Based on the pre-design investigations, DOE will determ ne what additional engineering controls
beyond these required by ne OEPA solid waste landfill regulations are necessary to protect the
aqui fer. The resulting conbination of hydrogeol ogi ¢ conditions and engi neering controls will
provi de protection of human health and the environnent.



This conbination neets the criteria for an EPA waiver of the identified CEPA ARARs based on an
equi val ent standard of perfornmance. The preanble to the NCP [55 Federal Register 8748] directs
that for a CERCLA wai ver of ARARs based on the equival ent standard of perfornmance, the follow ng
factors need to be considered: degree of protection |level of perfornmance, reliabilities into
the future, and the tine required for results

EPA further directs that the purpose of thee waiver is for the use of alternative but equival ent
t echnol ogi es, nethods or approached and that a conparison based on risk is only pertai ned where
the original standard is risk based. ORC 3734.02(G and the supporting policies can be
interpreted to be based on a conbination of nethod (i.e., performance) and risk. Therefore, a
di scussi on addressi ng the equival ency of the selected alternative to the CEPA standards based on
performance and risk will be provided in Section 10.2.3

A feasible location for the on-site disposal facility and the necessary engi neering controls to
neet the equival ent standard of performance to protect human health and the high-yield

sol e-source aquifer are addressed in Section 5.0 of the Qperable Unit 2 FS Report. The specific
desi gn of the engineering controls and | ocation of the disposal facility would be finalize
during the renedial design process.

8.0 SUWMVARY COF THE COVPARATI VE ANALYSI S OF ALTERNATI VE

Section 8.0 profiles the basis for evaluating the relative perfornance of the alternatives with
respect to the nine EPA evaluation criteria, noting howthe preferred alternative conpares to
the other alternatives under consideration. The following are the EPA evluation criteria

1. Overall Protection of Human Heal th and Environnment addressed whether or not a
remedy provides adequate protection and descri bes how ri sks posed through each
pat hway are elimnated, reduced, or controlled through treatnent enginering
controls or institutional controls.

2. Conpl i ance with ARARs addressed whether or not a renedy will neet all of the
applicable or relevant and appropriate requirenments of other Federal and State
environnental status and/or provide grounds for provoking a waiver

3. Long- Term Ef f ecti veness and Pernmanence refers to the magnitude of residual risk
and the ability of a renedy to maintain reliable protection of hunman health and
the environnent over tine once cleanup goals have been net.

4. Reduction of Toxicity, Mbility, or Volume Through Treatnent is the anticipated
performance of the treatnment technol ogies that nay be enployed in a renedy.

5. Short-Term Ef fectiveness refers to the speed with which the renedy achieves
protection, as well as the renedy's potential to create adverse inpacts on human
health and the environnment that nmay result during the construction and
i npl erent ati on peri od.

6. I npl ementability is the technical and adnministrative feasibility of a renedy,
including the availability of materials and services needed to inplenent the
chosen sol ution

7. Cost includes capital and operation and mai nt enance costs.

8. State Acceptance indicates whether, based on its renew of the RI/FS and Proposed



Pl an, the State concurs with, oppose, or has no comment on the preferred renedia
alternative.

9. Community Acceptance will be asssessed in the ROD following a renew of the public
comrents received on the RI/FS report and the Proposed Pl an.

The nine criteria are categorized into three groups: threshold criteria, primary bal anci ng
criteria, and nodifying criteria. The first two criteria, overall protection of human health
and the environnent and conpliance with ARARs, are the threshold criteria that nust be satisfied
in order for an alternative to be eligible for section as the preferred renedial alternative.
Criteria three through seven are the primary balancing criteria that are used to wei gh ngjor
trade-offs anong alternatives. State and community acceptance are the nodifying criteria that
are taken into account after public comment is received on the Proposed Pl an.

8.1 COVPARATI VE ANALYSI S OF ALTERNATI VES

The followi ng section summari zes the information presented in Section 6.0 of the Operable Unit 2
FS Report for Qperable Unit 2, and relies upon the detailed analysis of alternatives presented
in Section 5.0 of the sane report.

The following are the renedial alternatives that underwent detailed analysis (the preferred
remedi al alternative is underlined):

Alternative 1 No Action

Alternative 2 Consol i dati on and Cappi ng

Alternative 3 Excavation and O f-Site D sposa

Alternative 6 Excavation and On-Site Disposal with Of-Site Disposal of Fraction

Exceedi ng Waste Acceptance Criteria
Tabl e 8-1 provides a summari zed conparative analysis of alternatives for Qparable Unit 2
8.1.1 Overall Protection of Human Health and the Environment

Alternative 1, No Action, would not be protective of human health and the environnment because no
remedi al activities would be conducted. The Baseline R sk Assessment for Cperable Unit 2

concl udes that, without renedi ation Operable Unit 2 presents potentially unacceptable risks to
human heal th and the environnent.

The remaining alternatives, collectivey referred to as "action alternatives", would provide
long-term protectiveness. For Aternative 3, Excavation and Of-Site D sposal, protectiveness
woul d be obtai ned by renove of the contamnated nmaterials to cleanup levels. The material woul d
then be transported to an off-site disposal facility.

Alternative 6, Excavation and On-Site Disposal with Of-Site D sposal of Fraction Exceeding
Waste Acceptance COriteria, would provide protectiveness by the renoval of the contam nated
material to cleanup levels. Protectiveness would be nmintai ned through di sposal of the renoved
material in an engineered on-site dispose facility. The facility would utilize engineering
desi gn to prelude human



TABLE 8-1
SUMVARY OF COVPARATI VE ANALYSI S OF REMEDI AL ALTERNATI VES
OPERABLE UNIT 2

Threshold Criteria Primary Balancing Criteria
Reduction of Present
Overal |l Protection Long- Term Toxcity, Mbility, Worth
of Human Heal th Conpl i ances Ef fecti veness and or Vol une Short-Term Cost
Al ternative and the Environnent wi th ARARs Per manence Through Treat nment Ef fecti veness I npl ementability ($mllions)
1 - No Action Not protective ARARs not applicable Not effective or No treat nent Hi ghly None 0
per manent effective; no
ri sks
2 - Consolidation Protective Conmplies with all ARARs Effective, with M ni nal al treatnment Effective - Rel i abl e 69. 6
Cappi ng concerns over (Firing Range soil) so minimal risk to technol ogy;
per manance no significant effect communi city and admi nistratively
because of inability on toxicity, mobility wor ker s easy to
to nonitor |eaks or vol une i mpl ement
3 - Excavation and Protective Conplies with all ARARs Highly effective M ni mal treatnment Ef fective - Rel i abl e 212.8
Of-site and per manent (Firing Range soil) so noderate risk to technol ogy;
no significant effect community and admi ni stratively
on toxicity, mobility wor ker s possible to
or vol ume i npl ement, but
may be tine
consumng to
obtai n necessary
pernmits and
approval s
6 - Excavation and Protective Requi res EPA waiver from Ef fective and M ni mal treatnent Effective - Rel i abl e 105.9
On-Site OEPA prohibition on siting a per manent (Firing Range soil) so moderate risk to technol ogy;
Di sposal with di sposal facility above a high- no net effect on wor kers, admi nistratively
Off-Site yi el d sol e-source aquifer; toxicity, mobility or minimal risk to i mpl ement abl e
Di sposal of wai ver is based on achieving a vol une vol ume comuni ty
Fraction standard of equival ent
Exceedi ng Waste performance; conplies with
Accept ance al | other ARARs

Criteria

Source: Table 6-2, Operabel Unit 2 FS Report.



and ecol ogi cal contact with the contam nated material. The facility would al so be designed so
that it would not pose unacceptable inpacts to the G eat Mam Aquifer

Alternative 2, Consolidation and Cappi ng, woul d provide protection by consolidation the
contami nated nmaterial in these areas, capping this material, and installing a subsurface

drai nage systemin the South Field area. Thee neasures woul d elimnate direct contact, reduce
exposure to an acceptable level, and mgitate the potential mgration of contam nants to the
Geat Mam Aquifer.

This alternative would not be protective of the on-property resident farmer. Therefore
continued federal ownership with access restriction would be required. Assessing the
effectiveness of the containment systens is only possible by nonitoring the groundwater around
the consolidation areas.

This uncertainty would be mnimzed by regul ar inspection and nai nt enance of the capping
syst ens.

8.1.2 Conpliance with ARARs

Except for alterative 1, each of the Operable Unit 2 renedial alternative would either conply

with the chemcal -, action-, and location-specific ARARs, or neet the requirenents for an ARAR
wai ver fromthe EPA. ARARs are not pertinent to Aliternative 1, the No Action alternative, since
no renediation activities would occur

Alternative 6, On-Site Disposal with Of-Site D sposal of Fraction Exceedi ng Waste Acceptance
Criteria, would neet the location-specific ARARsS with an ARAR wai ver of one requirenent. To

protect hunman health and the environnent, CEPA regul ati ons have established that new solid waste
di sposal facilities should not be contructed over a sole source aquifer or aquifers that yield
greater than 100 gallons per mnute. Because the Great Mam Aquifer that underlies the FEMP is
a sol e-source aquifer and yields nore than 100 gall ons per mnute, a waiver was requested to

locate an on-site solid waste disposal facility on the FEMP. EPA allow waivers to ARARs if a
standard of equivalent performance is attained. In this case, a waiver is justified because the
conbi nation of the existing hydrogeol ogy at the proposed |ocation and the engi neering controls

of the disposal facilities would be equivalent to the hydrogeol ogy criteria established by CEPA
for an exenption to the prohibition of siting a new solid waste disposal facility over a

hi gh-yi el d sol e-source aqui fer

Additional information on the waiver is provided in Section 7.5.4 and 10. 2. 3.

8.1.3 Long- Term Ef f ecti veness and Per manence

Alternative 1, No Action, would not provide |long-termeffectiveness since no renedial activities
woul d occur. The Qperable Unit 2 Baseline R sk Assessnment concludes that w thout renediation
Operable Unit 2 presents unacceptable risks to human health and the environnent.

Alternative 3, Excavation and Of-Site Disposal, would provide the nost effective long-term
protection of human health and the environnment since contam nated material woul d be excavat ed
and di sposed of at an approved off-site disposal facility.

Alternative 6, Excavation and On-Site Disposal with Of-Site Disposal of Fraction Exceeding
Waste Acceptance Criteria, would include disposal of contaminated naterial at an on-site,

engi neered disposal facility. This disposal facility would restrict access to the contam nated
material and mitigate the potential for exposure. The disposal facility, unite capping the



waste, would be able to collect |eachate that may mgrate fromthe waste by the liner/leachate
coll ection system and nonitor |eaks before they reach the groundwater. The |iner systemwould
provi de additional protectiveness against future inmpact to the Geat Mam Aquifer. In

addi tion, by conbining all renediation waste into one disposal |ocation, Alternative 6 also
allows increased flexibility in land use option, a reduced buffer area, and centralized
operations and nmi ntenance. The long-termeffectiveness of the facility woul d be ensured by
federal ownership with access restriction.

Alternative 2, Consolidation and Capping, would entail consolidation of contam nated material to
provide protection of the Geat Mam Aquifer and to facilitate contruction of the capping
system A capping systemwould be installed which will restrict access to the contan nated
material and mitigate the potential for exposure. A subsurface drai nage systemwould be
constructed in the South Field area to provide extra protection to the Geat Mam Aquifer.
However, none of the systens would include a conposite liner with | eachate collection and | eak
detection layers. Continued protectiveness of the cap systemwould require long-term

mai ntenance of the facility and groundwater nonitoring around the subunits. Federal ownership
of those areas with access restriction would be required to maintain the long-termeffectiveness
of the renedy.

Tabl e 8-2 summari zes the long-terminpacts on the environment fromthe Cperable Unit 2 renedial
alternatives.



TABLE 8-2
SUMVARY OF LONG TERM AND SHORT- TERM ENVI RONMENTAL | MPACTS FOR OPERABLE UNIT 2

Long Term Short Term

Areas of
| npact

Soi | and

Geol ogy

Water Quality
and Hydrol ogy

Air Quality

Biotic
Resour ces

Wet | and and
Fl oodpl ai n

Soci oeconomi ¢
and Land Use

Cul tural
Resour ces

Transportation

aac = acre
bCommi t ment of

acreage is at

Al'ternativbe 1

No i mpact

Conti nued m gra-
tion contam
inants to surface
and groundwat er

Potential release to
ambient air

Potential release to
ecol ogi cal receptors

Potential release to
wet | ands and
fl oodpl ai n

Restriction of site's
future use

No i mpact

No i mpact

Alternative 2

16.3 aca committedb
to contai nment

No i mpact

No i mpact

Loss of 2 ac
managed grassl and,
13.8 as introduced
grassl and/ | eased
pasture and ol d
field, 6,4 ac early/
m d- successi onal
and riparian wood-

| ands, ¢ 10 ac pine
plantation, and 0.2
ac wetlands habit

Potential |oss of 0.2
ac wetlands; no
fl oodpl ai n i nmpact

Restriction of site's
future use (51 ac)

No i npact

No i npact

the FEMP unl ess otherw se indicated.
clnpacts to woodl ands and wetl ands from potenti al
dMost of the consolidated nmetropolitan statistical

during operation and mai ntenance activities (if required).

Sour ce:

Table 5-14, Operable Unit 2 FS Report.

area (CMSA)

Alternative 3

161 ac conmit-
ted on-site disposal
di sposal facility

No i npact

No i npact

Loss of 13.8 ac
introduced
grassl and/ | eased
pasture and ol d
field 6,4, ac
early/ md-
successi onal and
riparian

wood| ands, and
0.2 ac wetl ands
habi t at

Potential loss of 0.2

0.2 ac wetl ands;
no floodplain

i npact

Potential future

use of site

No i npact

No i npact

Alternative 6

23 ac conmitted

No i mpact

No i mpact

Loss of 49 ac
introduced
receptors
pasture and ol d
field 8,3 ac
early/ md-
successi onal and
riparian

woodl ands, and
0.65 ac wetl ands
habi t at

Potential |oss of
0. 65 ac wetl ands;
no floodplain

i npact

Restriction of
site's future use
(35 ac)

No i mpact

No i mpact

Note that 1.0 acre = 0.4 hectares (ha)
on-site borrow activities are not
revenue increase woul d occure during the performance of the alternative (i.e.,

i ncl uded.

Alternative 1

No i mpact

Conti nued migra-
tion of contam
inants to surface
and groundwat er

Potential rel ease
to anbient air

Potential release
to ecol ogi cal

Potential release
to wetlands and
fl oodpl ai n

Restriction of
site's future use

No i nmpact

No i mpact

Alternative 2

53 ac disturbed

M ni mal i npact,
assum ng
control s

Fugi tive dust
em ssi ons

Habi tats
di sturbed

Potential for
runof f and
limted excava-
tion in wetlands
and fl oodplain

8.7 percent
increase for
CMSA revenue
over 30 yearsd

No i npact due to
identification and
management

Mnor traffic in-
crease during re-
medi cal activities

Alternative 3

60 ac disturbed

M ni mal i npact,
assum ng
control s

Fugi tive dust
enm ssions

Habitats
di sturbed

Potential for
runof f and
limted excava-
tion in wetlands
fl oodpl ain

26.5 percent
increase for
CMSA revenue
over 51 nonths

No i npact due to
identification and
managenent

Mnor traffic in-
crease during re-
medi cal activities

51 nonths) with mninal increase

Alternative 6

75 as disturbed

M ni mal i npact,
assum ng controls

Fugi tive dust
em ssi ons

Habi tats disturbed

Potential for
runoff and limted
excavation in

wet | ands and

13. 2 percent
increase for
CMSA revenue
over 30 years

No i mpact due
to identification
and managenent

Mnor traffic in-
crease during re-
nmedi al activities



8.1.4 Reduction of Toxicity, Mbility, or Volume Through Treat nent

Alternative 1, No Action, does not include treatnent and would not result in a reduction of
toxicity, nmobility, or vol une.

However, each action alternative would include treatnment of construction water at the AWM
facility prior to nonitoring and discharge to the Geat Mam River. These alternative would
al so include treatnment of |ead contam nated m xed waste and transport to an off-site di sposf
facility. Alternative 2, Consolidation and Cappi ng, woul d include treatnent of perched
groundwat er collected in the subsurface drain fromthe South Field area

Alternative 3, Excavation and Of-Site Disposal, and Alternative 6, Excavation and On-Site
Disposal with Of-Site D sposal of Fraction Exceedi ng Waste Acceptance Criteria, would include
crushi ng/ shreddi ng and dewatering/drying of selected contam nated material. For Qperable Unit
2, these treatnents woul d have an insignificant change in the total volune for disposal, no
change in the toxcicity, and little or no change in the nobility of contami nants. The need for
additional treatnent to neet an off-site disposal facility's waste acceptance criteria is not
anti ci pat ed.

In total, the reduction of toxicity, nobility, or volume through treatnment is considered
equivalent for all action alternatives, because the anount of naterial being treated is mninal.
New treatnent technologies will continue to be evaluated; if one is developed in the future that
may significantly reduce the volune, toxicity, or nmobility of Operable Unit 2 renedition waste
it will be considered for use at the FEMP site. Engineering studies will be perforned on the
geochenmical barriers and brick making technol ogi es during the Renedi al Design process. These
studi es woul d be conpleted in a phased approach to determne (1) the effectiveness of the two
technol ogi es, and (2) the need for additional studies. DCE would proceed with further studies
of if it is determned that the technol ogies are cost effective and reduce contam nant toxicity,
nmobi lity, or vol une.

8.1.5 Short-Term Ef fecti veness

Alternative 1, No Action, would be highly effective relative to short-termrisks since there
woul d be no renedial activities. Therefore, there would be no additional short-termrisk to
workers or the comunity around the FEMP site

For Alternative 2, Consolidation and Cappi ng, contam nated material would only be excavated to
renmove it fromdirect contact with the Geat Mam Aquifer and to facilitate placenent of the

cappi ng system at each subunit. This alternative would reset in mnimal risk to site workers

and the public because nuch of the naterial remains in place at the subunits.

Alternative 6, the preferred renedial alternative, would involve renoval of contam nated
material and disposal in an on-site engineered disposal facility During excavation activities
and pl acenent of the material in the disposal facility, there would be potential exposure to the
remedi ati on workers. This exposure potential would be nanaged in accordance with a Health and
Safety Plan and, therefore, is considered acceptable. Potential risks to the on-site
non-renedi ai on workers and to the off-site general public would be nanaged t hrough application
of appropriate adm nistrative and engi neering controls, and are therefore considered m ni mal

Alternatwe 3, Excavation and Of-Site Disposal, would involve renmoval and di sposal of

contam nated/ material at an off-site disposal facility. This alternative would entai
excavation and off-site transport of contam nated material. This would reset in increased
exposure to on-site workers during hanging (drying, crushing/shreddi ng, packagi ng, and | oadi ng)
and the off-site public during transportation. These exposure potentials would be nanaged in



accordance with a Health and Safety Plan, applicable transportation requirenent, and applicable
appropriate adm nistrative and engineering controls, and are, therefore, considered acceptabl e

Alternative 1 woul d provide the best short-termeffectiveness since no renedial activities would
occur.

Alternative 2 would provide slightly better short-termeffectiveness than Alternative 6 becane
| ess contanminated material is excavated, and small anounts of contaminated naterial is treated
and transported off-site for disposal in both alternatives. Aternative 3 would procide the

| east short-termeffectiveness because of the potential to expose the community to contam nated
material during transportation to an off-site disposal facility.

Tabl e 8-2 summari zes the short-terminpacts on the environnent fromthe Operable Unit 2 renedia
alternatives.

8.1.6 I npl enentability

There woul d be no inplenentation required for Alternative 1 because no renedial activities would
be involved. For the renmining "action alternatives", renoval and treatnent of perched
groundwater at the AWM facility would be both technically and adm nistratively inplenentable

Alternative 2, Consolidation and Cappi ng, woul d be the nost inplenmentable of the action
alternatives. Consolidation of the materials would be relatively sinple and the cappi ng system
at each subunit would be readily contructable. A mninum anmount of material (I|ead-contam nate
soil fromthe Firing Range) would require off-site disposal, so no issues are anticipated that
woul d affect the administrative feasibility of this action

Alternative 6, Excavation and On-Site Dispose with Of-Site D sposal of Fraction Exceeding Waste
Acceptance Oriteria, the preferred alternative, would require a CERCLA ARAR wai ver fromthe

EPA to construct an on-site disposal facility over a high-yield sole-source aquifer. The

conbi nati on of existing hydrogeol ogy and engi neering controls of the on-site disposal facility
is equivalent to the hydrogeol ogi c requirenments established by CEPA for an exenption to the
prohibition of siting a new solid waste disposal facility over a high-yield sol e-source aquifer
Therefore, this alternative would be adm nistratively inplenentable, since the dispose facility
woul d neet the criteria for an EPA CERCLA ARAR wai ver of the OEPA siting criteria based upon
achi eving a standard of equivalent performance. |If the fraction of renediation waste above the
waste acceptance criteria is sent to a coomercial off-site disposal facility, an exenption is
anticipated to be needed fromthe DOE O der 5820.2A requirenent that waste nust go to a DCE
facility for disposal

Alternative 3, Excavation and Of-Site Disposal, would not require the construction of caps or a
di sposal facility at the FEMP, nut would require a significant quantity of contam nated materia
to be disposed off-site. The off-site disposal would be subject to various local, state, and
federal requirenent and woul d require coordination with jurisdictional agencies. Therefore,
this alternative would be adm nistratively possible to i nplenent, but nay be tine consum ng

| ssues associated with transportati on and public acceptance could arise. |If the renediation
waste is sent to a conmmercial off-site disposal facility, an exenption is anticipated to be
needed fromthe DOE O der 5820.2A requirement that waste nmust go to a DCE facilities for

di sposal

Alternative 2 would be the nost inplenentable of the "action alternatives" because reliable

t echnol ogy woul d be used and no issues are anticipated with the adm nistrative inplenentability.
Alternative 6 is considered nore inplenentable than Alternative 3 because an EPA CERCLA ARAR
wai ver from CEPA siting requirenents has been discussed with the appropriate agenci es and



indications are that a waiver is possible, whereas transportation and public acceptance (all uded
to during the Operable Unit 4 and Operable Unit 1 public comment periods) of the transport of
contaminated nmaterial to the off-site facility affects severals states and regul atory agencies

8.1.7 Cost

Alternative 1 would be the | east costly since there would be no renedial actives. O the

remai ning alternative, Alternative 2 is the next |east costly at $69, 644,000 foll owed by
Alternative 6 at $105, 950,000, with Alternative 3 as the nost expense at $212,795,000 (all costs
presented as net present worth). It is inmportant to note that for an unbi ased conpari son of
alternative with varying construction schedul e and nonitoring and mai nt enance cost, the cost
estinmates were prepared on a net present worth basis which is basically the anobunt of noney that
woul d have to be invested today, taking into consideration inflation and discount rates, to
conmpletely pay for all construction costs for an alternative, including 30 years of nonitoring
and nmi ntenance costs follow ng renedition

Based on assunptions concerning field operations, the construction duration of each alternative
falls within a narrowrange (i.e., plus or mnus 4 nonths). It was, therefore, assunmed that the
construction duration for each of the alternatives was the sane.

8.1.8 St at e Accept ance

The State of Chio has requested that DCE agree to certain stipulations as conditions for
obtai ning State concurrence on the Operable Unit 2 renedial alternative. These stipulations
are:

T No off-site waste shall be disposal of in the proposed engi neered disposal facility or
any other facility on the FEMP site.

The disposal facilitu waste acceptance criteria for uranium 238 shall be set at a

maxi mum of 360 pG/g with the flexibilty to be | owered based upon ot her operable unit
deci sions and vol ure.

No characteristic hazardous waste shall be disposed of in the facility.

DCE shal |l use excavation and waste nmanagenent techni ques which will prevent the
dilution of waste concentrations to neet the waste acceptable criteria

Thee i ssues have been addressed in the Responsiveness Summary which is part of this ROD.

The State of Nevada (i.e., Dvision of Environnental Quality) and State of Wah (i.e.,
Department of Environmental Quality) concur with the bal anced approach bei ng enpl oyed for the
remedi ati on of Cperable unit 2. The bal anced approach to waste nmanagenent i s when the snal

vol umes of highly contam nated naterial fromthe site are sent off-site for disposal while the
larger volunes of material with | ower concentrations are safely nanaged on site. Both states
conveyed that by taking this bal anced approach, their support for waste disposal facility in
their own states receiving out-of-state waste woul d conti nue.

8.1.9 GComunity Acceptance

No nmenber of the local public, including the Fernald Ctizens Task Force (FCTF), prefers

contam nated naterials fromFernald to be disposed of on the FEMP site. Some nenbers of the

Il ocal community expressed absol ute non-acceptance of the selected renmedy. They believe for
various reasons (e.g., geology, popul ation density, personal preference) that the inplenentation
of an on-site disposal facility is unacceptable. However, other stakehol ders understand the
necessity of taking a bal anced approach is cleanup. Those stakehol ders expressed a simlar
position, as is paraphrased fromthe FCTF March 11, 1995 recommendati on



It is necessary to take a bal anced approch to cleanup because if the decision was nmade to
send all Fernald waste and contam nated naterials off site, Fernald would face the |ikelihood
of reprisals fromother states resulting in not being any to send any waste off site. By
managi ng the Fernald materials fairly and effectively, DOE will be in a nore equitable
position to prevent a decision to send outside waste to Fernald

In addition, as a result of current and foreseabl e budget conditions, a decision to send waste
off-site would greatly delay cleanup and may prevent any progress at all. An on-site disposa
facility is thus nore viable under the current budget and political constraints. Hence, the on-
site disposal facility is the quickest way to protect the aquifer and overall environnment in the
long-term and any failure of the disposal facility would not present any i nmedi ate or
significant threat to human health and the environnent. Those stakehol ders al so recognize

that any on-site disposal facility will be built for |ong-term perfornmance using the best

desi gn, technol ogy, and enginering controls available (including an adequate buffer zone and
conti nued federal ownership of any property containing the disposal facility, that it will be
continually nmonitored, and that the federal government will have adequate procedures in place to
identify and correct any failures to the disposal facility.

St akehol ders in Nevada expressed their support for the proposed bal anced approach for the

remedi ation of Operable Unit 2. They believe that all sites nust bear the burden of sharing in
the resolution of these problens to ensure that they are not sinply passed on to over |ocation
They also feel that it is inportant that possible health and safety risks to the public be

m ni mzed by reduci ng the volunme of waste transported off the FEWP site

9.0 SELECTED REMEDY

Based upon consideration of the requrenents of CERCLA, the detailed analysis of the alternatives
using the nine criteria and public comment; DOCE and EPA have determined that Alternative 6 is
the nost appropriate renedy for Operable Unit 2 at the FEMWP

Alternative 6 will be protective of the federal ownership scenario through excavation of al
waste materials and soils with COCs above the cleanup levels (presented in Section 9.2),
material processing for size reduction and noisture control if required, on-site disposal in an
engi neered disposal facility, off-site disposal of a snmall fraction of the excavated nateri al
that exceeds the waste acceptance criteria of the on-site disposal facility, and continued
federal ownership of the FEMP. The key conponents of the selected renedy are summari zed bel ow.

9.1 KEY COVPONENTS
The sel ected remedy consist of the foll owing key conponents:

1 Construction of the engineered on-site disposal facility. The on-site disposa
facility will be located within the limts of the potential acceptable region
shown on Figure 7-1 and will have at |east a 300-foot buffer tone between the
waste and the property boundary.

The on-site disposal facility will be constructed with a conposite |iner of soi
and geosynthetics. The excavated naterial will be placed on the liner system

The conposite cap of soil and geosynthetic will be constructed above the waste and
tied-in with the liner system Constuction will also include associated site
woul d and installation of monitoring wells. The conposite liner and cap will be
as shown on Figure 7-2, or equivalent. The design of the disposal facility is



subject to review and approval during renedial design based on additi onal
i nvestigation and the design process.

Excavation at the Operable Unit 2 subunits to the required depth established by
the Rl and FS Reports to renove naterials with COC concentrations above the
cleanup |l evels (see Section 9.2). Excavation will be perforned in such a way as
to mnimze possible dilution of waste and the concept of ALARA will be docurented
in the Renedial Action Wrk Plan and inplenmented during construction.

Verification sanpling and testing in the excavated area to confirmthat material
with COC concentration above the cleanup | evels has been renoved. |If the results
of the verification sanpling and testing indicate that contam nation above cl eanup
| evel s remai ns, then additional excavation and verification sanpling and testing
will be perforned until acceptable results the obtained.

Segregation of debris (e.g., concrete, steel, pallets, etc.) fromQperable Unit 2
subunits and processing for size reduction, if required, before disposal in the
on-site disposal.

Col l ection and treatnment of the construction water fromthe Qperable Unit 2
subunits and disposal facility construction areas.

Est abl i shnent of naxi mnum waste acceptance criteria for the on-site disposal of
Qperable Unit 2 naterials. Operable Unit 2 naterial with concentration at or
bel ow 346 pCi/g of uranium 238 or 1,030 ppmof total uraniumw || be accepted at
the on-site disposal facility.

Transportation and on-site transportati on of excavated material with a
concentration a or below 346 pC /g of uranium 238, or 1,030 ppmof total uranium

Transportation and off-site trasposal of approximately 3,100 cubic yards of
material with a concentration of uranium 238 above 346 pG /g, or of total uranium
above 1,030 ppm

Excavation, treatnent, and off-site disposal of approxinmately 300 cubic yads of
| ead-containing soft fromthe South Field Firing Range that will be handed as
m xed waste.

Restoration of Qperable Unit 2 subunits after excavation and verification
sanpling and testing. Restoration of the Operable Unit 2 subunits will include
grading of the subunits to blend with the surroundi ng topography, seeding,
seeding, and the installation of nonitoring wells.

Institutional controls such as access retrictions (fencing) and groundwat er
nonitoring a the Qperable Unit 2 subunits and on-site diposal facility.
Monitoring will continue for at |least 30 years followi ng closure of the on-site
di sposal facility. Continued federal ownership of the FEMP is al so a key
conmponent of the selected renedy.

Mai nt enance of the Operable Unit 2 subunits after restoration and nmi ntenance of
the on-site disposal facility, including the capping systemand | eachate

coll ection system Because this renedy will result in contam nants remnai ning on
site in an engineered disposal facility, a revieww |l be conducted no | ess often



than every five years after the initiation of renedial action with accordance with
CERCLA 8121(c) to ensure that the renedy continue to provide adequate protection
of human health and the environment. This renew will continue until determ ned
that it is no longer needed to naintain protectiveness of the disposal facility.

The net present worth cost for the selected renedy based on a construction duration of 51 nonths
and 30 years for operation and mai ntenance (O&\) after renediation is $105.9 mllion. This net
present worth cost includes $85.9 mllion for construction and $20.0 nillion for &M after
remedi ati on

These cost estimates the based on conservative estinmates of waste volune. The on-site disposa
facility will be constructed in phase to accommodate only that waste which generated.

Figure 7-1 depicts the proposed feasible location of the on-site disposal facility. Based on a
series of soil borings nade in the area, the geol ogy of the disposal facility |ocation
identified in the figure in conbination with the engineering controls will be protective of
human heal th and the environnent.

However, the disposal facility location is subject to review and approval during the remedi al
desi gn phase. DCE intends to construct only one disposal faculty at the FEMP. Should on-site
di sposal be selected for other FEMP operable units, the disposal facility capacity and
configuration woul d be adjusted accordingly during the remedi al design process to accommobdate
ot her FEMP operable unit remedi ati on wastes (that neet the established waste acceptance
criteria). DCE will not dispose of any off-site waste in this on-site disposal facility.

9.2 CLEANUP LEVELS

The goals for protecting human health and the environment depend on the contam nated nmedia and

t he exposure pat hways. The exposure pathways are dependent on the future | and use designated
for the FEMP site. The two | and-use scenarios considered in the FS are continuing federa
ownership of the FEMP (with restricted access) and the site being used by a farner with no use
limtations. These scenarios represent two extrenes of |and use; future land use nay be simlar
to either one of these scenarios or nay fail between these two scenarios. Correspondi ng soi

cl eanup | evel s have been determned to neet the acceptable risk range (1 x 10-4 to 1 x 10-6 and
aH =0.2). If found to be necessary, the Qperable Unit 5 ROD will nodify the Qperable Unit 2
cl eanup | evel s downward to ensue protectiveness of human health and the environnent.

The cleanup levels for the selected alternative were devel oped to protect the expanded
trespasser under a future |and-use scenario of continued federal ownership. A nulti-step
process was followed to devel op the Operable Unit 2 cleanup |levels, which were called
Prelimnary Renediation Levels (PRLs) in the FS/PP. The first step of the process was to
devel op risk-based Prelimnary Renediation Goals (PRCs), which are cleanup | evels based on
results of the Baseline R sk Assessnent that are protective of human health. R sk-based PRGs
were then nodified based on a nunber of factors including access controls, such as fencing to
keep intruders out, and proposed engi neering controls

The Operable Unit 2 cleanup |l evels have been divided into prinmary and secondary cl eanup |evels
which are presented in Table 9-1 and Table 9-2, respectively. The COCs for the primary cl eanup
level s contribute over 90 percent of the risk from Qperable Unit 2 and over 99 percent of the
vol urres



TABLE 9-1

OPERABLE UNIT 2 PRIMARY SO L CLEANUP LEVELS
FOR THE SELECTED ALTERNATI VE

Cont ami nant of Concern (CQOC) Units Backgr ounda Cl eanup Level b Basis for O eanup Level
ALL SUBUNI TS

Radi um 226 pG/g 1.42 1.8 10-6 I LCRc

Radi um 228 pG /g 1.25 2.0 10-6 ILCR

Thori um 228 pG /g 1.43 1.8 10-6 ILCR

Thori um 232 pG/g 1.36 1.5 10-6 ILCR

SOLI D WASTE LANDFI LL

Urani um 234g pCG/g 1.04 62.9 10-6 ILCR
Ur ani um 235/ 2369 pG/g 0.15 63. 1 10-6 ILCR
Ur ani um 238 pG /g 1.22 12. 9d ARARe, f
Ur ani um Tot al my/ kg 3.4 38.6 ARARf

LI ME SLUDGE POND

Urani um 234g pCGl/g 1.04 196 10-6 ILCR
Ur ani um 235/ 2369 pCGl/g 0.15 195 10-6 ILCR
Urani um 238 pCGl/g 1.22 45. 3d ARARf
Ur ani um Tot al ny/ kg 3.4 136 ARARf

I NACTI VE FLYASH PI LE (WASTE/ SO L OVER THE GREAT M AM  AQU FER)

Arsernic my/ kg 8.2 16.9 10-6 ILCR
Ur ani um 234g pCGl/g 1.04 8. 68 10-6 ILCR
Ur ani um 235/ 2369 pCGl/g 0.15 7.79 10-6 ILCR
Urani um 438g pCGl/g 1.12 6.12 10-6 ILCR
Urani um Tot al g ny/ kg 3.4 24. 8 ARARS



Cont ami nant of Concern (CQOC) Units

Arsenic

Urani um 434g

Ur ani um 235/ 2369
Ur ani um 238g
Urrani um Tot al g

Leadh

Thori um 230g

Ur ani um 234g

Ur ani um 235/ 2369
Ur ani um 238g
Urani um Tot al g

TABLE 9-1
(Conti nued)

Backgr ounda

Cl eanup Levelb

Basis for d eanup Level

I NACTI VE FLYASH PI LE (WASTE/ SO L LOCATED OVER > 16 FEET NATURAL SO L)

ng/ kg
pG/g
pG/g
pG/g
g/ kg

WP oR o
AR PR ON
N o R

16.9
4.24
3.35
3.22
24.8

10-6 ILCR
10-6 ILCR
10-6 ILCR
10-6 ILCR
ARARf

SQUTH FI ELD (WASTE/ SO L LOCATED OVER THE GREAT M AM AQU FER)

See footnotes at end of table.

Thori um 230g

Ur ani um 234g

Ur ani um 235/ 2369
Ur ani um 238g
Urani um Tot al g

Arseni c

Ur ani um 234g

Ur ani um 235/ 2369
Ur ani um 238g
Urani um Tot al g

SQUTH FI ELD (WASTE/ SO L LOCATED OVER > 16 FEET NATURAL SO L)

pa/g
pa/g
pa/g
pa /g
g/ kg

ng/ kg
pa/g
pa/g
pG /g
g/ kg

ng/ kg
pG/g
pG/g
pG/g
pG/g
g/ kg

ACTI VE

WwrProrw

1.97
1.04
0.
1
3

15

.12
.4

FLYASH PI LE

2
04
15
12
4

400

6. 97
8. 68
7.79
6.12
24.8

6. 97
4.24
3.35
3.22
24.8

16.9
8. 64
7.75
6.12
28

ARARI
ARARj
10-6 ILCR
10-6 ILCR
10-6 I LCR
ARARY

ARARj
10-6 ILCR
10-6 I LCR
10-6 I LCR

ARARF

10-6 ILCR
10-6 ILCR
10-6 I LCR
10-6 I LCR
ARARF



aBackground val ue from Qperable Unit 2 RI Report, Table 4-1A surface concentrations.

bThe cleanup level is the Iowest value of the 10-6 ILCR 0.2 Harzard |ndex, or ARAR standard.
clLCR = increnental lifetine cancer risk. In the case of radionuclide, the cleaaup level is the concentration
responsi ble for the increnental risk plus the background concentration.

dThi s val ue determ ned by cal cul ating the urani um 238 concentration in uraniumtotal.

eARAR = applicable or relevant and appropriate requirenent

fBased on the proposed MCL for uranium (56 Federal Register 33050).

gQ eanup revel due to off-property resident farner receptor

hThe | ead cl eanup |l evel applies to the Firing Range only, not the entire South Find area.

i Based on the EPA "Revised Interim Soft Lead Cui dance for CERCLA Sites and RCRA Corrective Action
Facilities (OSWER Directlye 9355.4-1-12).

JBased on DCE Order 5400.5, Chapter |1V (4)(a)(2).

Source: Table 2-23, Operable Unit 2 FS Report.



TABLE 9-2

OPERABLE UNI T 2 SECONDARY SO L CLEANUP LEVELS
FOR THE SELECTED ALTERNATI VE

Cont am nant of Concern (COC) Units Backgr ounda Cl eanup Levelb Basis for O eanup Level

SQUTH FI ELD (WASTE/ SO L LOCATED OVER THE GREAT M AM AQUI FER)

Arocl or-1260c ng/ kg 0 25 10-6 | LCRd
Benzo( a) ant hracene ng/ kg 0 0. 455 ARARe, f
Benzo(a) pyrene ng/ kg 0 0.777 ARARf
Benzo(b) f| uor ant henec ng/ kg 0 0.513 ARARf
Benzo(k) fl uor ant hene ng/ kg 0 0. 603 ARARf
Di benzo( a, h) ant hr acenec ng/ kg 0 0. 157 ARARf
Dieldrin ng/ kg 0 0. 00957 ARARf

I ndeno( 1, 2, 3- cd) pyr enec ng/ kg 0 0. 496 ARARf
Phenant hr ene ng/ kg 0 0.19 ARARf
Technetium 99 pC/g 0 71 10-6 I LCR
Thori um 230c pCi/g 1.97 6. 97 ARARg

SQUTH FI ELD (WASTE/ SO L LOCATED OVER > 16 FEET NATURAL SO L)

Arocl or-1260c ng/ kg 0 25 10-6 ILCR
Benzo( a) ant hr acene ng/ kg 0 0. 455 ARARf
Benzo(a) pyrene ng/ kg 0 0.777 ARARf
Benzo(a) f| uor ant henec ng/ kg 0 0.513 ARARf
Benzo(a) f | uor ant hene ng/ kg 0 0. 603 ARARf
Di benzo( a, h) ant hracenec ng/ kg 0 0. 157 ARARf
Dieldrin ng/ kg 0 0. 00957 ARARf
I ndeno( 1, 2, 3-cd) pyrenec ng/ kg 0 0. 496 ARARf
Phenant hr ene ng/ kg 0 0.19 ARARf
Techneti um 99 pC/g 0 71 10-6 ILCR
Thori um 230c pCi/g 1.97 6. 97 ARARg

ACTI VE FLYASH PI LE

aBackground value from QOperable unit 2 Rl Report, Table 4-1A, surface concentration.

bThe cl eanup level is the |Iowest value of the 10-6 |ILCR 0.2 Hazard Index, or ARAR standard.

CCl eanup |l evel due to off-property resident farnmer receptor.

dILCR = increnmental lifetime cancer risk. |In the case of radionuclides, the cleanup level is the contentration
responsi ble for the incremental risk plus the background concentration.

eARAR = applicable or relevant and appropriate requirenent

fBased on the Chio Water Quality Standard (QOAC 3745-107)

gBased on DCE Order 5400.5, Chapter IV (4)(a)(2).

Source: Table 2-23, Qperable unit 2 FS Report.



to be excavated under the selected alternative. The COCs for the secondary cl eanup |evels pose
risks that are dose to the 10-6 point of departure and contribute a snall percentage to the
overall risk fromQperable unit 2. Based on existing analyical results fromthe R and the
volume cal cul ations fromthe FS, secondary cleanup levels will nost |ikely be achieved by
remediation to the primary |l evels, however, will be confirmed through post-renedi ation sanpling

10.0 STATUTORY DETERM NATI ONS

In accordance with the statutory requirements of Section 121 of CERCLA, as anended, renedia
action taken pursuant to Section 104 and 106 nust satisfy the follow ng

1 Be protective of hunman health and the environnent.

1 Comply with all ARARs established under federal and state environnmental |aws (or
justify a waiver).

Be cost effective

Utilize permanent solution and alternative technol ogi es or recovery technol ogi es
to the maxi num extent practicable

Satisfy the statutory preference for renedies that utilize treatnent and al so
significantly reduce the toxicity, nobility, and volune of the hazardous s
substances, pollutants, or contam nants.

In addition, CERCLA 8121(c) requires five year reviews to deternmine if adequate protection of
human health and the environnent is being naintai ned where renedial actions result in hazardous
subst ances renai ni ng on-site above heal th-based | evels. A discussion is provided bel ow on how
the sel ected response action for Operable Unit 2 satisfies these requirenents

10.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The sel ected renmedy achi eves the requirenent of being protective of hunman health and the

envi ronnent by renovi ng the sources of contam nation and di sposing of the excavated naterial in
an engi neered on-site disposal facility and a fraction of material at an off-site disposa
facility. The on-site disposal facility will utilize engineering design features to prevent
human and ecol ogi cal contact with the contam nated naterial. The facility will also be designed
so that based on current EPA standards and nodeling/risk assessment nethodol ogies, it will not
pose unacceptable inpacts to the Geat Mam Aquifer. Baseline cancer risks fromcurrent

condi tions exceed the 10-6 to 10-6 acceptable risk range established by EPA in the NCP. Under
the future | and use scenari o of comrued federal ownership, the residual cancer risk associated
with Qperate unit 2 will be reduced to 2.5 x 10-6 which is within the acceptable target risk
range. Non-carcinogenic hazards will be reduced to 2.0 x 10-2 which is less than the EPA
standard of 1.0.

10.2 COWPLI ANCE W TH ARARs

Conpl i ance with the chemical -, action-, and |ocation-specific ARARs is discussed bel ow.

Detail ed discussion of the principal ARARs and TBCs is presented in Section 7.5. The conplete
list of applicable requirenents, relevant and appropriate requirenments, and TBCs is presented in

Appendi x A

10.2.1 Chenmi cal - Speci fi ¢ ARARs/ TBCs



Alternative 6 will conply with the chenical -specific ARARs/ TBCs di scussed in Section 7.5.2 and
identified in Table A-1 of Appendix A ARARs associated with penetrating radi ati on and
potential releases of contamnants to air, surface water, and groundwater will be net through
the renmoval of all contam nated naterial above cleanup levels from Qperable Unit 2. Most of
this material will be disposed at an on-site disposal facility. Qperable Unit 2 renedi ation
waste that does not neet the on-site waste acceptance criteria will be sent to an approved
off-site disposal facility.

The engi neering controls and institutional actions described earlier for the on-site disposal
facility were established for the protection of hunman health and will ensure that the
groundwat er MCLs and non-zero MCLGs will be net at the boundary of the disposal facility and at
each Qperable Unit 2 subunit. Chio Water Quality Standards will be net at both Paddys Run and
the Geat Mam River.

Air em ssion and radon protection standards will also be net above the on-site disposal facility
and each subunits.

Al though ARARs are not pertinent to the no action alternative, the FS conpared the fate and
transport nodeling results for the No Action Alternative (Alternative 1) to the

chem cal -specific ARARs in order to establish a baseline against which the "action alternatives"
coul d be conpared to denonstrate conpliance. The South Find was the only subunit that would
exceed the surface water ARARs for the No Action Alternative. Under Alternative 6, the selected
remedi al alternative, the concentration of dieldrin and pol ynucl ear aronatic hydrocarbons (PAHs)
at Paddys Run will be equal to the ARAR standards of 7.6 x 10-4 mcrogramliter ( Zxg/L) and
0.31 (:-g/L, respectively. The concentrations at the Geat Mam River will be 9.8 x 10-7 Zg/L
for dieldrin (belowthe 7.6 x 10-4 Zg/L standard) and 4.1 x 10-4 Zg/L for PAHs bel ow the 0.31
tg/L standard). Thee concentrations are for the expanded trespasser scenario, which will have
hi gher soil cleanup | evels than the on-property resident farmer scenario. Therefore, since the
expanded trespasser scenario will neet the ARAR standards, the on-property farner scenario wll
meet them al so.

Table 10-1 illustrates that on-site disposal also brings Qperable Unit 2 into conpliance with
the proposed groundwater MCL for uranium which would not be net under the No Action
Al ternative.

The nmaxi mum groundwat er concentration is presented in the table (underneath subunit); therefore,
the points of conpliance, which are at the boundaries of the subunit and the on-site di sposal
facility, will also conply with the proposed uranium MCL. Treated construction water will neet
the Chio Water Quality Standards found in Table A-1 of Appendix A



TABLE 10-1

COVPLI ANCE W TH OPERABLE UNIT 2 CHEM CAL- SPECI FI C ARARSs

ALTERNATI VE 6

MAXI MUM CRCSS- MEDI A GROUNDWATER CONCENTRATI ONSa

coc ARAR Poi nt of Solid Li me I nactive Fl yash Active O-Site
St andar d Conpl i ance Wast e Sl udge Pi | e/ Sout h Fl yash Pile Di sposal
Landfill Ponds Field Facility
Under Subuni t 18 Zg/L 3.2 Ig/L 18.4 -g/L 10.7 -g/L 20 -g/L
Tot al 20 :g/L
Urani um FEMP Fencel i ne 0.7 -tg/L 0.1 :-g/L 2.2 g/L 1.5 g/L 2.1 g/L

a These concentrations are for the expanded trespasser scenario, which will have higher soil cleanup | evels than the on-
property resident farmer. Therefore, since the expanded trespasser scenario will neet the ARAR standards, the on-property
resident farmer scenario will neet themal so. The groundwater nodeling procedures and the results are presented in detail
the FS Report, Appendix D.

b Proposed MCL (56 Federal Register 33050)

in



10.2.2 Act i on- Speci fi ¢ ARARs/ TBCs

Alternative 6 will neet the principal action-specific ARARs/ TBCs di scussed in Section 7.5.3 and
listed in Tables A-2, A3, and A-4 of Appendix A Because Qperable Unit 2 includes both

| ow| evel radioactive waste/residual radioactive material and solid waste, design and
construction of the on-site disposal facility will nmeet the nore stringent requirenents for the
di sposal of |owlevel radioactive waste/residual radioactive naterial. EPA states in 40 CFR
8§192.02(a) that the disposal facility nust be designed to be effective for up to 1,000 years, to
the extent reasonabl e achievable, and in any case. for at |east 200 years. DCE Order 5820.2A
requires conpliance with performance objectives for |owlevel radioactive waste dosposal sites,
including protection of public health and safety, protection of the public and the environnent
fromrel eases of radioactivity, and protection of groundwater resources. DCE Order 5400.5
requires that the As Low As Reasonably Achi evabl e (ALARA) policy to mnimize radiation exposure
be adopted during design and construction.

The on-site disposal facility will also neet the | ess stringent CEPA technical requirenents for
the disposal of solid waste. These requirenents include specifications for the design and
construction of a liner and cap systemfor the on-site disposal facility. Material with
contam nant levels that are below the cleanup levels will be left in place.

Material fromthe South Field Firing Range is assunmed is be mxed waste and will be treated and
shaped to an off-site disposal facility that is approved to accept m xed waste. Firing Range
material that is hazardous waste nust conply with the storage, packaging, and transportation
requi renents of the Resource, Conservation, and Recovery Act (RCRA), including the nanifest
system while it is being prepared and shipped fromthe FEMP. Packagi ng and transportation of
the Firing Range wastes will also be required to neet DCE requrenents for the transport of
hazardous materi al s.

Firing Range naterial that is not a hazardous waste, but contains COCs above the clearup |evels,
will be disposed of on-site with the rest of the South Field | owlevel radioactive
wast e/ resi dual radioactive naterial.

10.2.3 Locati on- Speci fi ¢ ARARs/ FBCs

Alternative 6 will not neet all the | ocation-specific ARARs/ TBCs di scussed in Section 7.5.4 or
in Table A-5 of Appendix A Because the on-site disposal facility will contain solid waste in
addition to lowlevel radiative waste/residual radioactive material, the follow ng CEPA siting
criteria fromthe Chio Solid Waste Di sposal Regulations are pertinent ARARs. QAC 3745-27-07 and
-20 list the follow ng areas where a solid waste disposal facility may not be | ocated:

1 in surface and subsurface areas surrounding a pubic water supply well through
whi ch contam nants nay nove toward and nay reach the public water supply well
within a period of five years;

above an aquifer declared by the Federal governnent under the Safe Drinking Water
Act to be a sole source aquifer;

above an unconsol i dated aquifer capable of sustaining a yield of 100 gall ons per
mnute for a 24-hour period to an existing or future water supply well |ocated
within 1,000 feet of the limts of soils waste placenent;

1 in aregulatory floodplain;

1 within 1,000 feet of an existing water supply well or devel oped spring;



within 300 feet of the facility's property line

within 1,000 feet of an existing resi dence whose owner has not conscented in
witing to the location of the facility;

within 200 feet of a stream |ake, or wetland

the isolation distance between the uppernost aquifer systemand the bottom of the
reconpacted soil liner of the disposal facility cannot be | ess than 15 feet of in
situ or added geol ogi ¢ nateri al

The proposed feasible |ocation of the on-site disposal facility is on the eastern side of the
FEMP which is not in a floodplain; near a stream |ake, or wetland; within 1,000 feet of an

exi sting water supply well or devel oped spring; near enough to an existing public water supply
well so that contami nants may reach the wall within a period of 5 years. The facility will not
be placed within 300 feet of the FEMP property line or within 1,000 feet of an existing
residential house. The isolation distance between the uppernost aquifer systemand the bottom
of the reconpacted soil liner well be greater than 15 feet.

The remaining two siting criteria (bullets two and three) cannot be nmet because of the FEMP' s

| ocation over a sole-source aquifer that is capable of sustaininng a yield of 100 gal |l ons per
mnute for a 24-hour period. COEPA has established two specific policy (G202.101 and GD202. 102)
that identify condition that would be acceptable to allow an exenption to the siting criteria
Wil e these policies state that several factors will be considered in evluating an exenption
the specific factors identified indicate that the protection of human health and the environnent
shoed be provided study by the existing hydrogeol ogic conditions. This has been reaffirned by
CEPA in several neetings.

The prinmary hydrogeol ogi ¢ standards established by these policies the

1 Si gni ficant thickness of |ow perneable material between the disposal facility and
the aquifer

Lack of inter-action between the sol e-source aquifer and any significant zones of
saturation

Si gni ficant amount of sedinent [soil] between the disposal facility and the

hi gh-yield aquifer to prevent |eachate frommgrating to the high-yield aquifer
during the life of the landfill and the post-closure care period. The post-closure
care period for a solid waste landfill is a mninmmof 30 years [ QAC

3745-17-14(A) ] .

It has been determ ned, based on existing hydrogeol ogic informati on, that the existing

hydr ogeol ogi ¢ condition at the FEMP do not fully meet the conditions. This is based on the
possibility that some granular soils are interbedded in the till and the need to protect the
aqui fer for significantly longer than 30 years (at |least for 200 years; an ARAR under 40 CFR
192).

Because the aquifer underlies the entire site, a waiver was requested to | ocate an on-site

di sposal facility on the FEMP. The waiver request was based on the ability of the selected
remedi al action, through the use of another nethod or approach, to attain a standard of
performance that is equivalent to that required by the ARARs. The criteria in deternmning a
CERCLA ARAR wai ver based on an equival ent standard of performance [40 CFR 300. 430
(f)(D)(ii)(c)(4)] are: degree of protection, level of performance, reliability into the future



and tine required for results. Additional information on the CEPA requirenents is presented m
Section 7.5. 4.

The preanble to the NCP states that the purpose of this waiver is for the the of alternative but
equi val ent technol ogi es and conpari son based on risk is only permtted where the origina
standard is risk-based. The Chio exenption guidance, with its focus on geol ogi cal conditions

is for the nost part anal ogous to a technol ogy standard but al so appears to be, with respect to
| evel of performance, risk and technol ogy based. Therefore the follow ng analysis of the CERCLA
wai ver criteria uses a technol ogy-based conpari son, except for |evel of performance, which is a
ri sk-based conpari son

The circunstances of the selected alterative are considered equival ent to the CEPA requirnents
and thereby warrant the granting of a CERCLA ARAR wai ver. The basis for equivalency is
identified for each of the identified criteria

Degree of protection

1 CEPA St andard

The justification to allow a solid waste landfill over a high-yield sole-source aquifer is that
the existing hydrogeol ogy with provi de adequate protection to the high-yield sole source

aqui fer fromthe effective of a release of |eachate and thereby protect the aquifer from
contami nation. The approach spelled out by the pertinent policies is to prevent |eachate

fromreaching the aquifer during the active life of the landfill and the post closure period of
30 years. The active life of the disposal facility for Qperable Unit 2 waste is estinmated to be
4.25 years. It should be noted that if future operable unit decisions direct disposal of other

waste in the on-site disposal facility, the maxinumactive life could be approxi mately 20 years.
1 Equi val ent St andard

The conbi nati on of engineering control and existing hydrogeol ogy proposed in this alternative
wi Il provide the sane degree of protection to the aquifer as the hydrogeol ogi c conditions
described in the CEPA policy alone. Mdeling with the conbined controls shows that the | eachate
will not reach the aquifer during the active life of the landfill and a post closure period of
thirty years.

It should be noted that the nodeling performed in the Qperable Unit 2 FS Report (Appendix D. 1)
was perforned for 1000 years and assuned that the liner systemand nman-nade naterials (e.qg.

| eachate collection, |eak detection, and synthetic liners) of the disposal facility would fail
Thi s nodeli ng showed that with the enhanced cap to reduce infiltration and the exiting

hydr ogel ogy, |eachate that may eventually reach the aquifer would not canme the costituent
concentration in the aquifer to exceed the pronul gated and proposed MCLs.

Level of performance (method based):

1 CEPA St andard

Si gni ficant thickness of |ow perneable nmaterial between the disposal facility and the aquifer
1 Equi val ent St andard

Model i ng has shown that the conbination of 12 feet of gray clay with a mninumkd of 3.1 and a

maxi mum wast e acceptance criteria of 346 pG/g of uranium 238, or 1,030 ppmtotal uranium will
not exceed the proposed MCL for total uraniuma the boundary of the disposal facility or a



concentration | evel based on the 10-6 ILCR at the boundary of the FEMP. Only the layers in the
engi neered cap and the gray clay and unsaturated Great M am Aquifer hydrogeol ogic | ayers were

used in this nodeling. The |iner systemand brown clay will increase the protection of the
aqui fer.
1 CEPA St andard

Lack of inter-connection between the sole source aquifer and any significant zones of
saturation

1 Equi val ent St andard
Any inter-connection will be mnimzed by:

1) locating the disposal facility in an area with the greatest thickness of gray clay
and the | east occurrence of interbedded granular material; and

2) providing an increase in the engineered controls to conpensate for any reduction of
protection due to interbedded granular material; and/or

3) providing engineering control of lateral novenment of water in an area of
i nterbedded granular material by renoval the granular naterial affecting the
geol ogic protection of the for or by preventing the novenent of water fromthe

areas to the aquifer.

1 CEPA St andard

Signi ficant anount of sedinent [soil] nust exist between the disposal facility aand the high-
yield aquifer to prevent |eachate frommgrating to the high andd aquifer during the life of

the landfill and the post-closure care period: The post-closure care period for a solid waste
landfill is a mnimmof 30 years [ QAC 3745-27-14(A)].
1 Equi val ent St andard

At a mininum a total of four additional layers will be added to the standard solid waste cap
and liner [QAC 3745-27-08(C)]. These layers are a sand filter, biotic barrier and bentonite
conposite layers in the cap to reduce infiltration aand to protect the intergrity of the cap. A
| eak detection layer will be provide in the liner to nonitor the integrity of the containnent
systemand to provide early warning to allow corrective action prior to any adverse inpact to
the aquifer. These additional engineering controls together with the natural hydrogeol ogy will
prevent |eachate fromreaching the aquifer during the post-closure care period

Level of performance (risk based):

1 CEPA St andard

ORC 3734.02(GQ allows exenptions of OEPA regulations if an alternative is unlikely to
adversely affect the pubic health or safety or the environnment. The pertinent policies mrror

this requirenent using an approach whi ch requires existing hydrogeol ogic conditions to provide
this protection

CEPA does not propose a specific definition for the protection of hunman health and the
envi ronnent. However, OAC 3745-27-10 (F)(7)(a)-(d), which specifies solid waste |andfill



operating requirenents, sets forth concentration levels for constituents detected in the
groundwat er for which a corrective action is required. This standard provides an appropriate
framework for risk analysis in this case becane the waiver concerns the establishment of a
solid waste disposal unit. These levels the concentrations that the a a statistically
significant level to be:

- protective of human health and the environnment; and

- the promul gated MCL; or

- background concentration for contituents that do not have a pronul agted MCL; or

- the alternative groundwater protection standard for a known or suspected carcinogen,

concentration levels that represent a cumul ati ve excess upper-bound lifetime cancer
risk to an individual within the 1 x 10-4 to 1 x 10-6 range.

Equi val ent Standard

This sanme definition has been used as a threshold criteria in evaluating alternatives in the
CERCLA deci si on naki ng process making the FEMP and specifically in the Qperable Unit 2 FS with
the addition that constituents in groundwater should not be higher than the proposed MCLs. This
alternative neets this threshold criteria.

Protection of human health has been determ ned through the risk assessnent process based on
contam nant transport nodeling and the NCP acceptabl e ILCR range of 1x10-4 and 1x10-6 and in
conpl i ance with promul aged and proposed MCLs.

Reliability into the future:

The conbi nati on of hydrogeol ogi c and engi neering controls (including additional controls
beyond the requirenments for a solid waste disposal facility) provides increased reliability into
the future because of the foll ow ng:

1 The biotic barrier in the cap will prevent burrowing animals or vegetative
roots fromconpronmsing the integrity of the cap and thereby increasing the
infiltration.

Leak detection nonitoring will provide an early warning of any problemin
| eachate containnent and allow corrective neasures to be undertaken prior to
adverse inmpact to the aquifer.

Tinme required for results:

Construction of a disposal facility-with additional engineering control will not take
significantly longer than the tine required for a disposal facility which strictly neets the
Chio Solid Waste Disposal Regul ations.

A CERCLA ARAR wai ver of the CEPA prohibition of siting a disposal factory over a high-yield

sol e-source aquifer is justified based on an equival ent standard of perfornmance [40 CFR 300. 430
(f)(D(ii)(O] to the CEPA policies allowing an exenption to the siting requirenents. This

wai ver is applicable only to Operable Unit 2 on-site renediation waste. |f on-site disposal is
chosen as the selected renedy for other FEMP operable units, separate waivers fromthis Chio



requi renent woul d be necessary.

The disposal facility location and design with be subject to review and approval during the
remedi al design phase. DCE intends to construct only one disposal facility at the FEMP
Therefore, should on-site disposal be selected for other Fernald operable units, the disposa
facility capacity and | ocati on woul d be adjusted accordingly during the renedi al design process.

There is a 0.2 acre area of wetlands located to the north of the Solid Waste Landfill that wll
be adversely inpacted during the renoval of contam nated material. Operable Unit 2 will conply
with the substantive permtting requirenent for inpacts to wetlands under the dean Water Act
(33 CFR 88 323-330). Conpensatory initiation for wetlands i npacted by Operable Unit 2 actives
will be determ ned using 404(b)(1) [33 United States Code (U. S.C.) 81344(b)(1)] guidelines of
the dean Water Act in consultation with the U S. Arny Corp of Engineers, EPA, and OEPA. The
Inactive Flyash Pile and a portion of the South and the located in the 100-year fl oodplain of
Paddys Run

Under this alternative, no adverse inpacts to the floodplain are expired
10. 3 COST EFFECTI VENESS

The selected renedy is cost-effective because it has been determ ned to provi de overal
effectiveness proportional to its cost, the net present worth value being $105.09 nillion. The
estimated cost of on-site disposal is $36.3 nillion nore than consolidation and capping and will
provide greater long-termeffectiveness and pernmanence than consolidati on and cappi ng through
the use of an engineered disposal facility with liners and | eachate detection and coll ection
devices. Wile the selected renedy effectively reduces the hazards posed by all the

contami nants of concern in Operable Unit 2, its cost is about one half of the cost of excavation
and off-site disposal of contam nated nateri al

10. 4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOG ES OR RESOURCE RECOVERY TECHNOLOG ES TO THE MAXI MUM
EXTENT PRACTI CABLE

EPA and the State of Chio have determ ned that the selected renedy for Qperable Unit 2
represents the naxi mum extent to which pernmanent solutions and treatnent technol ogi es can be
utilized in a cost-effective nmanner for Qperable Unit 2. O those alternatives that the
protective of human health and the environnment and conply with ARARs, this selected renmedy
provi des the best bal ance of tradeoffs anong the alternatives in terns of |ong-term
effectiveness and permanence, reduction in toxicity, nobility, and volune through treatnent,
short-termeffectiveness, inplenentability, and cost, also considering State and comunity
accept ance.

Whi ch the sel ected renedy does not offer as high a degree of |ong-termeffectiveness and
permanence as the off-site disposal alternative, it will significantly reduce the risks fromthe
contam nated material through excavation and placenent in an engi neered on-site di sposa
facility. By conbining all the renediation waste into one disposal location, it can be nanaged
nore effectively over the long-term

The sel ected renmedy al so allows increased flexibility in land use options, a reduced the of
buffer area, and centralized operations and nai nt enance

The sel ected renmedy does not provide a significant reduction of toxicity, mobility, or volune
through treatnent. Treatment of |eachate and intruction water will take place at the on-site
AWAT facility and | and-contam nated m xed waste fromthe South andd Firing Range will be treated



bef ore being transported to an on-site disposal facility. Except for the no action alternative
each alternative includes the same anount of treatment.

The sel ected remedy provides adequate short-termeffectiveness and is readily inpl enentable.
Because the majority of the waste material will remain on site during renediation, there is very
little opportunity for public exposure to the contam nants. The exposure potential to

remedi ation workers will be managed in accordance with a health and safety plan and is
therefore, considered acceptable.

The on-site disposal alternative is considered to provide nore short-termeffectiveness and is
nore inplenentable than of f-site disposal, but slightly Iess inplenentable than consolidation
and contai nment. The selected renedy costs slightly nore than consolidation and contai nment and
is half the cost of off-site disposal

The najor tradeoffs that provide the basis for the selection of on-site disposal with off-site

di sposal of the fraction exceeding the waste acceptance criteria the |ong-formeffectiveness and
cost. The selected remedy provides the nost reliable nethod of nanagi ng and nonitoring the

di sposal of Qperable Unit 2 contami nated material for the |least cost. For this reason
Altarnative 6 is determned to be the nost appropriate renedy for the contam nated material from
Qperable Unit 2

10.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The sel ected remedy does not satisfy the statutory preference for theatnent as a principle
el ement .

The NCP states in 40 CFR 8300.430(a)(iii)(A) and (B) that "EPA expects to use treatment to
address the principal threats posed by a site" and "to use engineering controls, such as
containnent, for waste that poses a relatively lowlong-termthreat." QOperable Unit 2 waste the
considered in pose a low long-termthreat in all subunits except a portion of the waste in the
Inactive Flyash Pile and South Field. This waste is considered a principal threat due to the

pl acenent of the waste and the vul nerabl e hydrogeol ogy (sol e-source Great Mam Aquifer) |ocated
underneath, not due to the concentrations or types of contam nation. Wen this waste is
excavated during the inplenentation of the selected renedy, it will no | onger be a principa
threat to the site, and, under the NCP, is not expected to undergo treatnent.

10. 6 | RREVERSI BLE AND | RRETRI EVABLE COMM TMENT OF RESOURCES

Natural resources at the FEMP site will be disturbed by construction and excavation activities
Many inpacts will be tenporary, pending conpletion of renedial activities. The inplenentation
of the Operable Unit 2 renedy will disturb 75 acres of FEMP soils including areas of riparian
aquati c and managed grassland habitats. Al areas inputed by excavation activities will be
regraded to the surrounding grade and revegetated. However, inplenentation of the remedy well
al so reset in pernmanent commtnents.

I mpl emrent ation of the selected renmedy with result in the commtrment of 49 acres introduced
grassl and/ | eased pasture habitat, 8.3 acres early/ m d-successi onal and riparian woodl and

habi tat, and 0. 65 acres drai nage-ditch wetland habitat. Longterminpacts will also occur from
the inplementation of an on-property borrow area. |If this area is selected for borrow,

approxi mately 17acres of woodl ands and associ ated species will be committed. |In addition, 3.0
acres of swale/forested wetland and associ ated habitat could al so be conmitted as a result of
on-site borrow activity.

The introduced grassl and/| eased pasture areas are general inhabited by small nmammal s and severa



specks of birds. Early/md-successional and riparian woodl ands are domi nated by white ash
(Fraxi nus anericana) and Anerican elm (U nmus anericana). Typical pioneer successional species
such as Japanese honeysuckl e (Loni cera japonica), blackberry (Rubus sp.), and multiflora rose
(Rosa nultiflora) are also present. Habitat exist in the riparian areas for the
Federal | y-1isted endangered I ndiana bat (M/otis sodalis).

Several taxa are prinarily found only in the riparian area. Two of the nbst comon taxa include
the bel ted ki ngfisher (Megaceryle alcyon) and blue jay (Cyanocitta cristata). Based on
incidental observations, Facemre et al, (1990) also reported typical woodl and anphi bi ans and
reptiles such as the eastern box turtle (Terrapene carolina), spring peeper (Hyla crucifer), and
Anerican toad (Bufo anericanus). Common bats in the riparian area including the using brown bat
(Eptesicus fuscus), red bat (Lasiurus borealis), and the little brown bat (Motis |ucifugus).

Aquatic habitats to be disturbed include wetlands, Paddys Run, and the Storm Sewer Qutfal
Ditch

On-property drai nage ditch/swal es support shrub and/or emergent vegetation. Broad-I|leaf cattai
(Typha latifolia) is the nost comon species. Nunerous woody species in swales include black
willow (Salix nigra), roughl eaf dogwood, and Anerican elm Surveys found state-listed
threatened Sloan's crayfish (Orconectes sloanii) residing in Paddys Run (St. John 1993 and
1994). Paddys Run al so supports a diverse comunity of nacroinvertebrates and fish. Habitat in
the Storm Sewer Qutfall Ditchis mninmal, as the ditch is dry nost of the year

The 100- and 500-year floodplain of Paddys Run will be directly and indirectly inpacted as a
result of renedial activities. Limted excavation in the floodplain will occur during renedia
activities at the flyash piles and South Field; however, changes in flood el evation are not be
expected. Engineering controls will be inplenented to mnimze indirect inpacts (i.e., runoff
and sedinmentation). Activities perfornmed in the Storm Sewer Qutfall Ditch will be in accordance
with 404 guidelines of the dean Water Act. A Floodpl ain/Wtland Assessnent was conpl eted and
is provided in Appendix Hto the Qperable Unit 2 FS Report.

Addi tionally, consunptive use of geol ogic resources (e.g., quarried rock, sand, and gravel) and
petrol eum products (e.g., diesal fuel and gasoline) will be required for renmoval, construction
and di sposal activities. Supplies of these materials will be provided by the construction
contractor.

Additional fuel use will result fromlimted off-site transport of the materials. Adequate
supplies will be available without affecting |local requirenments for these products. The
treatnment processes for the renedial action alternative will require the consunptive use of
materials and energy. The stabilization process will require additives such as flyash and |ine
sl udge, which the readily available at the FEMP site.

Approxi mately 35 acres of the FEMP site, including a 300-foot buffer zone, will be restricted
for future use under the Qperable Unit 2 selected remedial alternative. The commtted land will
be actively nonitored and nai ntained. Periodic nonitoring of surface water and groundwater at
the disposal facility will be perfornmed, and periodic site inspections will identify any danage
to the disposal facility. Maintenance activities will be performed, as necessary. The off-site
facility (for renediation waste exceeding the on-site waste acceptance criteria) is expected to
inplenent simlar measures as required under i mspecific regulatory criteria.

11.0 DOCUMENTATI ON COF Sl GNI FI CANT CHANGCES

The Proposed Plan for Renedial Actions at Operable Unit 2 was released for public conment in
Cctober 1994. The Proposed Plan identified Alternative 6, Excavation and On-Site Disposal with



Of-Site D sposal of Fraction Exceeding the Waste Acceptance Criteria, as the preferred
alternative.

Al witten and oral comments submitted during the public comment period were reviewed. Based
on these comments, it was determned that no significant changes to the renedy, as it was
originally identified in the Proposed Plan, were necessary.

One significant change fromthe Proposed Plan to this ROD, is a change in the naxi num waste
acceptance criteria for the on-site disposal facility. The Proposed Plan provided a waste
acceptance criteria of 360 pC/g of uranium238 and 1,080 ppmof total uranium A waste
acceptance criteria of 346 pC /g of uranium238 and 1,030 ppmof total urani umwas proposed in
the Operable Unit 5 Proposed Plan. This difference in waste acceptance criteria as due to using
different, but conparable, conputer nodels for the calculations. The Qperable Unit 2 and
Operable Unit 5 waste acceptance criteria are essentially the sane, however for consistency,
Operable Unit 2 has adopted the Qperable Unit 5 waste acceptance criteria of 346 pG/g
urani um 238 and 1,030 ppmtotal uranium This significant change has been reflected in this
RCD.

It should be noted that EPA and COEPA approved the Qperable Unit 2 FS Report with comments prior
to the public comment period for Operable Unit 2. The Qperable Unit 2 FS Report was revised to
address the comments from EPA and CEPA. Those comments, and DCE' s proposed responses and

revi sions, were nade known to the public and nade available for public reviewduring the public
comrent period; the comments and not result in significant changes or changes that could not be
reasonably anticipated by the public.
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Citation Cheni cal

EPA National Primary MCLs for
Drinking Water Radi ol ogi cal
Regul ati ons Cont ami nants
40 CFR §141.15 and

§141. 16

56 Federal Register 33050 Proposed MCLs
(July 18, 1991) for Radi ol ogi cal
Cont am nant s

EPA National Prinmary MCLs for
Drinking Water Organic
Regul ati ons Cont ami nants
40 CFR 8141.61

MCLGs for
| nor gani c
Cont ami nant's

EPA National Prinmary
Drinking Water

Regul ati ons

40 CFR 8§141.51

TABLE A-1
CHEM CAL- SPECI FI C REQUI REMENTS

Requi r nent
GROUNDWATER PROTECTI ON STANDARDS

The fol |l owi ng are nmaxi mum contani nation |evels for
radi ol oi cal contam nants:

Combi ned radium 226 and -228 ............. 5 pCi/L

Gross al pha particle activity ............ 15 pCG /L
(including radium 226 but excluding radon and urani um

Beta and photon radioactivity ............ 4 nrem year
from man- made radi onucl i des

The followi ng are the proposed maxi mum contami nants |evels

for radiol ogi cal contam nants:

Radium226 ............... ... ... ... ....... 20 pGi/L
Radium228 ................. ... .. ........ 20 pCi/L
Radon-222 . ........ ... . 300 pCGi/L
Uanium........ ... ... ... ... 20 Ig/L (30 pCGi/L)
Beta and photon emitters ........... 4 nrem ede/ years

excl udi ng radi um 228)

Adj usted gross al pha emtters ............ 15 pGi/L
(excluding radi um 226, uranium and randon-222)

The follow ng are the maxi num contam nant |evels for
organi c contamni nants:

Benzo(a)pyrene ........... .. 0.0002 ng/L

Pol ychl ori nat ed bi phenyls (PCBs)........ 0. 0005 ng/ L

The followi ng are the non-zero maxi mum contam nant |evel

goal s for inorganic contam nant:
ANtinmoNy ... 0.006 ng/L

Beryllium ... ... ... . . . . 0.004 ng/L

Det ermi nati on

Rel evant and
Appropriate

TBC

Rel evant and
Appropriate

Rel evant and
Appropriate

Remar ks

OEPA MCLs from OAC 3745-
81-15 and -16 are the sane as

the Federal MCLs.

Final MCLs are not presented

for contam nants for

whi ch the

non-zero MCLG is less than or

equal to the MCL.



Citation

50 Federal Regul ation 46936

(Novenber 13, 1985)

Ohio Drinking Water
Regul ati ons
OAC 3745-81-11

EPA Groundwat er
St andards for Renedy
Actions at Inactive

Urani um Processing Sites
40 CFR §192.02(c)(3)(B)

Cheni cal

Propopsed
MCLGs for
I norgani c
Cont ami nant's

MCLs for
I norgani cs
Cont ami nant's

Groundwat er
Protection
St andar ds

TABLE A-1
( CONTI NUED)

Requi r enent
GROUNDWATER PROTECTI ON STANDARDS ( cont i nued)

The following are proposed, non-zero, naxinmum contani nant
| evel goals for inorganic contam nants:

ArSeniC ....... ... 0.05 ng/L

The follow ng are the maxi mum contani nant |evels for
I norgani cs contam nants:

ArSeniC ... 0.05 ng/L

The concentrations of the follow ng constituents in
groundwat er nmust not exceed:

ArSENiC ..ot 0.05 ng/L
Conbi ned radi um 226 and radium228 ........... 5 pG/L
Conbi ned urani um 234 and uranium238 ........ 30 pGi/L
Gross al pha particle activity .............. 15 pCGi/L

(excluding randon and urani um

Det er mi nati on

TBC

Rel evant and
Appropriate

Rel evant and
Appropriate

Renar ks

Final MCL are not presented
for contaminants for which the
non-zero MCLG is | ess than or
equal to the MCL.

This MCL is a stricter state
st andard.



Citation

Chio Water Quality
St andar ds
OAC 3745-1-21

Chio Water Quality
St andar ds
OAC 3745-1-07

Chio Water Quality
St andar ds
OAC 3745-1-07

Cheni cal

Use Designation

War mwat er
Habi t at
Water Quality
Criteria

Human Heal th
and Agricul tural
Wat er Supply
Criteria

Pol ynchl ori nated Bi phenyls 0.00079

Pad

TABLE A-1
(Conti nued)

Requi r enent

OHI O WATER QUALI TY STANDARDS

dys Run and the Great
war mvat er aquatic life habit
agricul tural and industrial

primry contact recreational

at

M anm River are designated as:

wat er supply

use

out si de mi xi ng

zone
Paranmeter (:Ig/L) Max.
Antinony (total) 650
Arsenic 360
Beryllium (total) 520
Dieldrin -
Pol ychl ori nat ed - 0

Bi phenyl s ( PCBs)

Avg.
190
190

23

. 005

. 001

Human Heal th
Parameter (:Ig/L) (ouside mixing zone) cultural

Antinony (total) 780
Arsenic -

Beryllium (total) 1.17
Dieldrin 0.00
Pol ynucl ear Aromatic 0.31

Hydr ocar bons ( PAHs)

076

inside
m xi ng
zone
Max.
1,300
720

1, 000

Agri -

100
100

Det er mi nati on

Applicable
Applicable
Applicable

Renar ks

In addition to these overall
desi gnations:

! Ross Rd. (River Mle (RM
95.7) to Taylorsville Dam (RM
92.6) is a state resource water

! RM 130 and RM 118 are
public water supplies
The FEMP effluent discharge
pipe is located at RM 24.73,
downstream of the state
resource water and puplic
wat er supplies.

Berylliumis based on a water
hardness of 100 ng/L cal cium
carbonate (CaCGC3).

( PCBs)



Citation

Radi oactive Waste
Managenent
DCE Order 5820.2A

Chapter 111 (3)(a)(2)

Radi ati on Protection of

Public and the
Envi ronment

DCE Order 5400.5
Chat her 11(1)(a)

Radi ati on public of the

Public and the
Envi ronment

DOE Order 5400.5
Chapter 11 (1)

Nat i onal Eni ssion

St andards for Hazardous

Air Pollutants

40 CFR §61.92, 61.93

Subpart |1

[ Radi ati on Protection of

the Public and the
Envi r onment

DCE Order 5400.5
Chather 11(1)(b)]

Chenmi cal

Protection of the
Gener al

Popul ation from
Rel eases of

Radi oactivity

Publi ¢ Dose
Limts

Publ i c Dose
Limts

Nat i onal

Emi ssi ons

St andards for
Emi ssi ons of

Radi onucl i des

Ot her than Radon
from DOE
Facilities

TABLE A-1
(Conti nued)

Requi renent s Det erm nati on
RADI ATI ON DOSE LIM TS

Concentrations of radioactive material which may be rel eased TBC
to the general environnment in surface water, ground water,

soil, plants or animals nust not result in an effective dose

equi val ent that exceeds 25 nrem per year to any nenber of

the public. Reasonable effort should be nmade to naintain

rel eases of radioactivity in effluents to the general

environment as low as is reasonabl e achievable.

The exposure of menbers of the pubic to radiation sources TBC
as a consequence of all routhe DOE activities shall not

cause, in a year, an effectiveness dose equival ent greater than 100

nrem Dose evaluation should reflect realistic exposure

condi ti ons.

Speci fic authorization nay be received for a tenporary
increase of the dose limt up to 500 ntemin a year.

The public doese limt consideration of all exposure TBC
nodes fromall DOE activities (including renedial activities.)
Ef fectiveness dose equivalent is the sumof the effective dose
equi val ent (wei ghted summation of doses to various organs of
the body) from exposures to radiation sources external to the
body during the year plus the committed effective dose

equi val ent from radi onuclides taken into the body during the
year. Medi cal sources, consumer products, residual fallout
from past nuclear accidents and weapons tests and naturally
occurring radiation sources are not included in this

summary.

Emi ssions of radionuclides (except radon-220 and radon-22) Applicable

to the anbient for from Departnext of Energy facility shall
not exceed those anounts that would cause any nmenber of

the public to recieve in any year an effective dose equival ent
of 10 nrem yr.

Renar ks



Citation Cheni cal
Nat i onal Emi ssion Nat i onal
St andards for Hazardous Emi ssi ons

Air Pollutants
40 CFR §61.92, 61.93

St andards for
Emi ssi ons of

Subpart H Radi onucl i des
[ Radi ati on Protection of Ot her than Radon
the Puplic and the from DOE

Envi ronnent
DOE Order 5400.5
Chather H (1)(b)]
(conti nued)

Facilities

Radi ati on Protection of the Interim Dose

Public and the Limt for Native
Envi r onnent Aquatic Ani mal
DOE Order 5400.5 Or gani sns
Chapfor Il (3)(a)(5)

Radi ation Protection of the External Gammm
Public and the Radi ati on

Envi r onnent
DOE O her 5400.5
Chapfor 1V (4)(c)

Radi ation Protectionn of the
Puplic and the

Envi r onnent

DOE Order 5400.5

Chather 11 (1)(d)

Drinking Water
Syst em St andar ds

TABLE A-1
(conti nued)

Requi renent s

RADI ATI ON DOSE LI M TS (conti nued)

To determne conpliance with the standard, radionuclide

em ssions shall be determ ned and effective dose equival ent
val ues to menbers of the public calculated using EPA
approved sanpling procedures, conputer nodels CAP-88 or

Al RDOS- PC, or other procedures for which EPA has granted
prior approval.

The absorbed does to native aquatic aninmal organisns shall
not exceed 1 rad per day from exposure to the radioactive
material in liquid wastes discharged to natural waterways.

External gamma radiation |evels on open |ands shall conply
with the basic public dose limt of 100 nrem effectiveness dose
equivalent in a year and the ALARA process, considering
appropriate-use scenarios for the area.

EFFLUENT AND Al R EMM SI ON STANDARDS

It is DOE policy to provide a |evel of protection for persons
consum ng water froma public drinking water supply

operated by the DOE, either directly or through a DOE
contractor, that is equivalent to that provided to the public by
the public community drinking water standards of 40 CFR

Part 141 (listed above). These systens small not cause
persons consuming the water to receive an effective dose

equi valent greater than 4 ntemin a year. Conbined Ra-226
and Ra-228 shall not exceed 5x10-9 ICi/nL and gross al pha
activity (excluding radon and uranium shall not exceed
1.5x10-8 IGCi/nmL.

Determi nation

Applicable

TBC

TBC

TBC

Remar ks



Radi ati on Protection of

Citation

Public and the
Envi ronnent
DOE Order 5400.5

Chapt er

(1) (d)

(conti nued)

Radi ati on Protection of

Public and the
Envi r onnent
5400.5

DOE COder
Chapf or

Radi ation Protection of the

Puplic and the
Envi r onnent
DOE Order

Chapt er

5400. 5
(3)(a)

Cheni cal

Drinking Water
Syst em St andar ds

Derived
Concentration
Guides for Air
and Water

Di scharge of
Liquid Waste to
Surface Waters

TABLE A-1
(Conti nued)

Requi renent s Det er mi nati on

EFFLUENT AND Al R EM SSI ON STANDARDS (conti nued)

The liquid effluents from DOE activitiess shall not cause TBC
private or public drinking water systens downstream of the

facility discharge in exceed the drinking water radiol ogical

limts in 40 CFR Part 141 (listed above).

The derived concentration guides (DCGs) are provided as TBC
reference values for conducting radiol ogi cal environnmental

protection prograns at operational DOE facilities and sites,

DCG val ues are presented in Figures I11-1 and IIl-3 of DOE

Ot her 5400.5 for the followi ng expsure node:

! ingestion of water
I inhalation of air

The DCG val us for internal exposures are based on a
committed effective does equivalent of 100 nrem for the
radi onuclide taken into the body by ingestion or inhalation
during one year.

The DCG val ues account for only three exposure pathways
(ingested water or inhaled air or are imersion and do not
include of fer potentially significant pathways. When nore
conpl ex environment pathways are involved, a nore

conpl ete pathway analysis is required for calculating public
radi ati on doses resulting fromthe operation of DOE facilities.

The best available technology is the prescribed |evel of TBC
treatnent for |iquid radioactive discharge to surface waters

that woul d otherw se contain radi oactive concentrations

greater than the DCG val ues.

| mpl ement ation of the best avail able technol ogy process is not
required for waste streanms that contain radionuclide
concentrations of not nmore than the DCG val ues at the point

of discharge to a surface waterway.

Remar ks



Citation

Radi ation Proctection of the
Public and the

Envi r onment

DOE Order 5400.5

Chapter H (3)(a)

(continued)

Radi ation Protection of the
Puplic and the

Envi r onment

DOE Order 5400.5

Chapter H (3)(a)(4)

Nat i onal Emi ssion
Standards for Hazardous
Air Pollutants

40 CFR §61.192
Subchapter Q

Heal th and Environnental
Protection Standards for
Urani um and Thorium

M1l Tailings

40 CFR §192.02 (b)
Subpart A

40 CFR §192.32 (b)(1)(ii)
Subpart D

Radi ation Protection of the
Public and the

Envi r onment

DOE Order 5400.5

Chapter |V (6)(d)

Cheni cal

Di schar ges of
Liquid Waste to
Surface Waters

Prevention of
Radi onucl i de
Bui l dup in
Sedi nent s

Nat i onal

Emi ssion
Standards for
Radon Emi ssi ons
from Depart ment
of Energy
Facilities

Control of Radon
Emi ssi ons

TABLE A-1
(Conti nued)

Requi renent s
EFFLUENT AND Al R EM SSI ON STANDARDS (conti nued)

The DCG for waste containing containing nore than one type of
radi onuclide shall be the sumof the fractional DCG val ues.

Li qui d process waste streams containing radioactive nateri al
in the solid present in the waste stream nust not exceed 5
pCi/ g above background | evel of settleable solids for al pha-
em tting radionuclides or 50 pCi/g above background of

settl eabl e solids for beta-gamm-emitting radionuclides.

No source at a Departnment of Energy facility shall emt nore

than 20 pCi/nRs as an average for the entire source, into the
air.

The follow ng standards apply to the:

! control of residual radioactive materials frominactive
urani um processing sites.

! nmanagenent of uranium byproduct material from closure
of a disposal area.

T Jong-term managenent of uranium thorium and their
decay products.

Controls shall be designed to provide reasonable reference
that releases of radon-222 fromthe above naterials to the
at nosphere will not:

I exceed an average annual release rate of 20 pCi/n2s

Determi nation Remar ks
TBC
TBC
Appl i cabl e

Rel evant and
Appropriate



Citation

Heal th and Environnental
Protection Standards for
Ur ani um and Thorium

M Il Tailings

40 CFR §192.02 (b)
Subpart A

40 CFR §192.32 (b)(1)(ii)
Subpart D

Radi ati on Protection of the

Public and the
Envi r onment

DOE Order 5400.5
Chapter 1V (6)(d)
(continued)

National Prinmary and
Secondary Anbient Air
Qual ity Standards

40 CFR 8§50

Cheni cal

Control of Radon
Emi ssions

Nat i onal
Anbi ent Air
Quality

St andar ds

TABLE A-1
(Conti nued)

Requi renent s

EFFLUENT AND Al R EM SSI ON STANDARDS (conti nued)

! increase the annual average concentration of radon-222 in
air or above any |ocation outside the disposal site by nore

than 0.5 pCi/L.

The following are the prinmary National Anbient Air Quality

St andards (NAAQs):

Criteria Pollutant Primary Standard Aver aging Tine
Car bon Monoxi de 9 ppm 8- hour
35 ppm 1- hour
Lead 1.5 Zg/nB Qual ity average
Ni trogen Di oxi de 0. 053 ppm Annual
Particulate Matter 50 Ig/nB Annual
150 Ig/nB 24- hour
Ozone 0.12 ppm 1- hour
Sul fur oxides 0.03 ppm Annual

0.14 ppm 44- hour

Determi nation

Rel evant and
Appropriate

Rel evant and
Appropriate

Remar ks



Citation

Revi ew of New Sources of
Air Toxic Em ssions
OEPA Proposed Policy
January 1994

Heal th and Environnental
Protection Standards for
Ur ani um and Thorium

M1l Tailings

40 CFR §192.12(a)
Subpart B

40 CFR 8§192. 20

Subpart C

Heal th and Environmental
Protection Standards for
Urani um and Thorium

M1l Tailings

40 CFR §192.21 (f) and
§192.22 (b)

Subpart C

Cheni cal

De Mninms
Emi ssion Levels
for Carcinogens

Cl eanup of Soils
Cont am nat ed

wi th Residual
Radi oacti ve
Materials

Suppl enent al
St andar ds

TABLE A-1
(Conti nued)

Requi renent s
EFFLUENT AND Al R EM SSI ON STANDARDS (conti nued)

The following are the Ghio de nminimis emssion levels for
classes A, Bl, and B2 carcinogens:

Car ci nogen EPA Cl ass Em ssion Level
Chrom um VI A 0.1 ton/year
Al O hers A, Bl, B2 1.0 ton/year

RADI ONUCLI DE CONCENTRATIONS I N SO LS

Renedi al actions shall be conducted so as to provue
reasonabl e assurance as, as a result of residual radioactive
materials, the concentration of radium 226 in |and averaged
over any area of 100 n2 shall not exceed the background

| evel by nore than:

! 5 pCi/g, averaged over the first 15 cm of soil below the
surface

! 15 pCi/g, averaged over 15 cmthick layers of soil nore
than 15 cm bel ow the surface

Conpliance with this requirement should be shown through
measurenments performed with the accuracy of currently
avail able types of field and | aboratory instruments in
conjunction with reasonable survey and sanpling procedures.

Where radionuclides other than radium 226 and its decay

product are present in sufficient quantity and concentration to
constitute a significant radiation hazard from residual

radi oactive material, renedial actions shall, in addition to
satisfying the standards of 40 CFR 8§ 192.02, Subpart A and.
192.12 Subpart B (both listed above), reduce other residual
radioactivity to levels that are |low as is reasonably

achi evabl e.

Determi nation

TBC

Rel evant and
Appropriate

Rel evant and
Appropriate

Remar ks



Citation

Heal th and Environnental
Protection Standards for
Ur ani um and Thorium

M Il Tailings

40 CFR §192.32 (b)(2)
Subpart D

Heal th and Environmental
Protection Standards for
Ur ani um and Thorium

M1l Tailings

40 CFR §§ 192A0-192. 42
Subpart E

Radi ati on Protection of the
Public and the

Envi ronnment

DOE Order 5400.5

Chapter 1V (4)(a)

Cheni cal

Managenent of
Ur ani um
Byproduct

Mat eri al

Managenent of
Thorium

Bypr oduct

Mat eri al

Gui del i nes for
Resi dual

Radi oacti ve
Mat eri al

TABLE A-1
(Conti nued)

Requi renent s Det er mi nati on Remar ks

RADI ONUCL| DE CONCENTRATI ONS I N SO LS (conti nued)

The requirenents for the nanagenent of uranium byproduct Rel evant and
materials after closure of a disposal area (40 CFR §192. 32 Appropriate
(b)(1)) shall not apply to any portion of a disposal site which

contains a concentration of radium 226 in |land, averaged over

areas of 100nm2, which, as a result of uranium byproduct

material, does not exceed the background | evel by nore than

the limts specified in 40 CFR §192.12 (a).

The followi ng are requirenents for the managenent of Rel evant and
t horium byproduct material: Appropriate

! the provisions for the management of urani um byproduct
material (40 CFR §192.32) shall apply to thorium byproduct
material and:

- provisions applicable to the el ement uraniumshall also
apply to the elenment thorium

- provisions applicable to radon-222 shall also apply to
radon- 220

- provisions applicable to radium 226 shall also apply to
radi um 228

Wth the concurrence of EPA, alternative provisions may be
substitued for any of the above requirement provided the
alternative provisions will provide at |east an equivalent |evel
of provisions for human heal th and environnent.

Gui delines for residual concentrations of radionuclides others TBC
than thorium and radium shall be derived fromthe basic dose

limts by neans of an environnental pathway anal ysis using

specific property data where available. Procedures for these

derivations are given in DOE/ CH 8901. Residual

concentrations of radioactive material in soil are defined as

those in excess of background concentrations averaged over

an area of 100 nR.



Citation

Radi ation Proctection of the
Puplic and the

Envi r onment

DOE Order 5400.5

Chapter 1V (4)(a)(2).(3)

Radi ati on Protection of the
Puplic and the

Envi ronment

DOE Order 5400.5

Chare IV (4)(a)(2),(3)
(conti nued)

Radi ation Protection of the
Public and the

Envi ronment

DCE Order 5400.5

Chare |V (4)(a)(1)

Cheni cal

Generic
Gui del ines for
Resi dual
Concentrations

Generic
Gui del i nes for
Resi dual
Concentrations

Hot Spots

TABLE A-1
(Conti nued)

Requi renent s Det er mi nati on
RADI ONUCLI DE CONCENTRATI ONS | N SO LS (conti nued)

The general guidelines for residual concentrations (in excess TBC
of background) of radium 226, radium 228, thorium 230, and
thorium 232 are:

! 5 pCi/g, averaged over the first 15 cm of soil bel ow the
surface; and

! 15 pCi/g, averaged over 15 cmthick |ayers of soil nore
than 15 cm bel ow the surface.

These guidelines take into account ingrowth of radium 226 TBC
fromthorium 230 and of radium 228 from thorium 230, and

assume secular equilibrium |f both thorium 230 and radi um

226, or both thorium 232 and radi um 228, are present and

not in secular equilibrium the appropriate guideline is

applied as a linmt for the radionuclide with the high

concentration.

If other m xtures of radionuclides occur, the concentrations of
i ndi vidual radionuclides shall be reduced so that either the
does for the mixture will net exceed the basic does limt or
the sumof the ratios of the soil concentration of each
radionuclide to the allowable limt for that radionuclide wll
not exceed 1. Explicit formulas for calculating residual
concentrations guidelines for mxings are given in DOE/ CH
8901.

If the average conception in any surface or bel ow surface TBC
area less Plan or equal to 25 nR2, exceeds the limt or

guideline by a factor of (100/A)0.5 [where Ais the area (in

square nmeters) of the region in which the concentrations the

elevated], limts for "hot spots" shall also be devel oped and

applied.

Procedures for calculating these hot spots limt, which

depend on the extend of the elevated |ocal concentrations, are
given in DOE/ CH 8901. In addition, reasonable efforts shall

be made to renpve any source of radionuclides that exceeds

30 tinmes the appropriate limt in the soil, irrespective of the
average concentration in the soil.

Remar ks



Citation

EPA Gui dance

met hods for Eval uating
the Attai nment of Cleanup
Standards, Vol. 1

Resource Conservation
and Recovery Act
40 CFR §268. 41

Revised Interim Soil Lead
Gui dance for CERCLA
Sites and RCRA
Corrective Action
Facilities (OSVWER
Directive 9355.4-12)

Cheni cal

Attai nment of
Soi | Cl eanup
St andar ds

Requi renents for
Lead Di sposal

Screeni ng Level
for Lead in Soil

TABLE A-1
(Conti nued)

Requi renent s
RADI ONUCLI DE CONCENTRATI ONS | N SO LS (conti nued)

Thi s docunment describes nethods for testing whether soil

chem cal concentrations at a site are statistically below a

cl eanup standard or ARAR. If it can be reasonably

concluded that the remaining soil or treated soil at a site has
concentrations that are statistically |ess than relevant cleanup
standards then the site can be judged protective of human

heal th and the environnent.

LEAD STANDARDS

The maxi mum concentration of lead in the extract of any
sanpl e of treated soil is 5 ng/L.

EPA recommends using 400 ppmsoil |ead as a screening

level for lead in soil for residential scenarios at CERCLA
sites and at RCRA Corrective Acton sites. Residential areas
with soil |ead bel ow 400 ppm generally require no further
action.

Det ermi nati on

TBC

Rel evant and
Appropriate

TBC

Remar ks



Citation

Resource, Conservation
and Recovery Act
42 U.S.C. §6903 (27)

Chio Solid Waste
Di sposal Regul ati ons
OAC 3745-27-01 (B)(40)

Resources, Conservation,
and Recovery Act
40 CFR 8§8261. 3(a)

Action

Definition

Definition

Definition

TABLE A-2
SOLI D WASTE ACTI ON- SPECI FI C REQUI REMENTS

Requi renent s
DEFI NI TI ONS

Solid waste means any garbage, refuse, sludge froma

waste treatnment plant, water supply treatnent plant, or air
pollution control facility and other discarded material,
icluding solid, liquid, semsolid, or contained gaseous
material resulting fromindustrial, commercial, mning,

and agricul tural operations and fromconmunity activities,
but does not include source, special nuclear, or byproduct
material as defined by the Atomic Energy Act of 1954,

Solid wastes neans such unwanted residual solid or

semi solid material as results fromindustrial, comrericial,
agricul tural, and community operations, excluding earth or
material fromcontruction, mning, or denpblition
operations, or other waste materials the type that would
normal Iy be included in denolition debris, nontoxic

flyash, spent nontoxic foundry sand, and slag and other
substances that are not harnful or inimcal to public

heal th, and includes, but is not limted to, garbage, tires,
combust abl e and noncombustable material, street dirt, and
debris. Solid waste does not include any material that is
an infectious waste or a hazardous waste.

For the purpose of this definition, "sem solid material"
does not contain |iquids which can be readily rel eased
under nornmal climtic conditions, as determ ned by

met hod 9095 (paint filter liquids test) in SW846: "Test
Met hods for Evaluating Solid Wastes, Physical/Cheni cal
Met hods".

A solid waste is a hazardous waste, if:

! it is not excluded fromregul ation as a hazardous waste
under 40 CFR 8§261.4(b).

T it exhibit any of the characteristics of hazardous
wast e.

I it islisted in 40 CFR 8§ 261.30 - 261.35.

! it is a mxture of solid and hazardous wastes.

Det ermi nati on

Applicable
Applicabl e
Applicabl e

Remar ks



Citation Action

Chio Infection Waste Definition
Regul ati ons

OAC 3745-27-01 (B)(15)

OAC 3745-27-30 (A, (E),

(H

ORC 3734.021 (A)(1)(c),

(d)

Resource, Conservation, Definition

and Recovery Act
40 CFR §261.4(b)(4)

Chi o Petrol eum Definition
Cont am nated Soil Policy

OEPA Policy PP 01 03

200

TABLE A-2

(Conti nued)
Requi renent s Det er m nati on
DEFI NI TI ONS (conti nued)

Infectious waste is defined by 9 categories of waste Applicabl e
includi ng hunan bl ood speci mens and bl ood products,

sharp wastes used in the treatnment or inocul ation of human

bei ngs, and any other waste materials generated in the

di agnosi s, treatnment, or immunization of human beings.

A generator who places all sharp infectious wastes and all
unused hypoderni c needles, syringes, and scal pel bl ades
into a "SHARPS" contai ner before they are transported

and who generated |less than 50 I bs. of infectious wastes
each month and dues not hold a certificate of registration
as a generator of infectious wastes may transport and

di spose of infectious wastes in the same manner as solid
wast es.

Treated infectious wastes can be transported and di sposed
in the sane manner as noninfectious waste.

Infectious waste that is also radioactive shall be nmanaged
in accordance with applicable Ohio Department of Health
and U.S. Nuclear Regulartory Conmi ssion regul ations.

Flyash waste, bottom ash waste, flag waste, and fly gas Applicabl e
em ssion control waste, generated prinmarily fromthe

conbustion of coal or other fossil fuels, are excluded from

the definition of hazardous waste.

The basis of the "contained in" policy is that TBC
environnmental nedia, such as soil or groundwater, are not
considered to be waste material. Because they are not a

solid waste, the mixture rule, as solid forth in OAC 3745-
51- 03, does not apply when they becone contam nated

with a |listed hazardous waste but only contains the waste.
The results of this policy is that if the waste constituentss
can be renopved, the soil is no |onger considered to

contain a hazardous waste. Therefore, since soil is not a
waste material it does not have to be de-listed in order for
as the soil contains the waste material, it nust be nanaged
as a hazardous waste.

Remar ks



Citation Action

Chi o Petrol eum Definition
Cont am nated Soil Policy

OEPA Policyy PP 01 03

200 (continued)

CERCLA Conpl i ance Definition
wi th O her Laws Manual

Section 2.7

Resource, Conservation, Definition

and Recovery Act
40 CFR §260. 10

TABLE A-2
(Conti nued)

Requi renent s
DEFI NI TI ONS (conti nued)
If we apply this concept to petrol eumcontam nated soil,
the soils containing a petrol eum hydrocarbon woul d not
need to be managed as a solid waste if the contam nants

were renoved.

Pl acement / di sposal of waste does not occur under the
followi ng circunstances:

! waste is consolidated within a unit (including an area

of contam nation that can be viewed as a single unit);

! waste is capped in place, including grading prior to
cappi ng;

! waste is treated in situ; and

! waste is processed within the unit in order to inprove

its structural stability for closure or for novement of
equi prent over the area.

Renedi ati on waste means all solid and hazardous waste,
and all media (including groundwater surface water, soils,
and sedi ments) and debris, which contain listed hazardous
wast es or which thensel ves exhibit a hazardous waste
characteristic, that are managed for the purpose of

i mpl ementing corrective action requirenments under 40

CFR §264.101 and RCRA section 3008(h). For a given
facility, renediation wastes may include only from
within the facility boundary, but may include waste
managed in inplenenting RCRA sections 3004(v) or 3008

(h) for releases beyond the facility boundary.

Det ermi nati on Remar ks

TBC

TBC

Rel evant and
Appropriate



Citation

Resources, Conservation,
and Recovery Act
40 CFR §264.552 (a), (c)

Action

Definition

TABLE A-2
(Conti nued)

Requi renent s

DEFI NI TI ONS (conti nued)

For the purpose of inplenenting corrective
solid waste managenment units, the Regional

may designate an area at the facility as a corrective action

managenment unit (CAMJ). One or nmore CAMJ s
be designated at a facility.

! Placenent of remediation wastes into or
CAMJ does not constitute |and disposal of h

wast es.

! Consolidation or placenment of remediati
or with a CAMJ does not constitute creation

subj ect

to mnimum technol ogy requirenents.

! The CAMU shall facilitate the inplenment
reliable, effectiveness, protective, and cost-effectiveness renedies.

! \Waste managenent activities associated
CAMJ shal | not creare unacceptable risks to
the environnent resulting from exposure in

T The CAMUJ shall include uncontani nated
facility only if including such areas for t
managi ng renmedi ati on waste is nore protection than
managenment of such wastes at contami nated al
facility.

action for
Admi ni strator

may

within a
azar dous

on wastes into
of a unit

ation of

with the
humans or to
wast es.

areas of the
he purpose of

reas of the

T Areas with the CAMJ, where wastes remain in
place after closure of the CAMJ, shall be managed and
contained so as to mininmze future rel eases, to the extent
practicabl e.

! The CAMJ shall

activity inplementation, when appropriate an

expedite the timning of renedial

d applicable.

! The CAMU shall enable the use, when appropriate, of
treatnment technol ogies (including innovativ
to enhance the long-termeffectiveness of r
by reducing the toxicity, mobility, or volu
that will remain in place after closure of

e technol ogi es)
enedi al actions
ne of wastes
the CAMU.

Det ermi nati on

Rel evant and
Appropriate

Remar ks

Under all of the renedial

al ternatives, any hazardous waste
fromthe firing range is being sent
off-site for disposal. This CAMJ
rule would only be used if

Operable Unit 5 plans to dispose
hazardous waste in a centralized
di sposal cell; the cell would then
have to be designed to neet RCRA
standards and it would not be cost-
effective to send the firing range
material off-site for disposal.
Because this is dependent on
Oprable Unit 5, the RCRA

di sposal requirements will be
addressed in Operable Unit 5.
ARARSs.



Citation Action

Resource, Conservation, Definition
and Recovery Act

40 CFR §264.552 (a), (c)
(conti nued)

Resource, Conservation, Definition
and Recovery Act

40 CFR §264.553 (a), (b)

Chio Solid Waste Solid Waste

Di sposal Regul ati ons Di sposal Met hods

OAC 3745-27-05 (A)

TABLE A-2
(Conti nued)

Requi renent s
DEFI NI TI ONS (conti nued)

! The CAMU shall, to the extent practicable, mininze
the land area of the facility upon which wastes well remain
in place after closure of the CAMU.

For tenporary tanks and container storage areas used for
treatnment or storage of renediation wastes during renedial
activities, the Regional Administrator may determine that

a design, operating, or closure standard applicable to such
units may be replaced by alternative requirements which
are protective of human health and the environnent.

Any tenporary unit to which alternative requirenents are
appl i ed shall be:

! located within the facility boundary; and

! used solely for treatnent or storage of renediation
wast es.

SOLI D WASTE DI SPOSAL

Solid waste shall be disposed of only by the follow ng
net hods:

I sanitary landfill
' incineration
I conposting

Met hods not nentioned above and not prohibited by this
chapter, OAC 3745-27, mamy be uand provided that such

nmet hods are denonstrated to the satisfaction of the
Director to be capable of disposing of solid waste without
creating a nuisance or a health hazard, wi thout causing
and any regul ati on adopted by the Director pursuant to

Ohi 0 Revi sed Code Chapter 3704 (Air Pollution Control).

Det ermi nati on Remar ks

Rel evant and
Appropriate

Rel evant and
Appropriate

Applicable



Citation

US EPA Solid Waste
Di sposal Regul ations
40 CFR 8§257.3-7

US EPA Solid Waste
Di sposal Regul ati ons
40 CFR 8257.3-3

US EPA Solid Waste
Di sposal Regul ations
40 CFR 8§257.3-4

Chio Solid Waste
Di sposal Regul ations
OAC 3745-27-08 (c) (1)

(2),(3),(4).(5),(8), (7). (9

Action

Open Burni ng
Prohi bi t ed

Surface Water

Groundwat er
Protection

Landfill
Construction

TABLE A-2
(Conti nued)

Requi renent s
SOLI D WASTE DI SPOSAL (conti nued)

The solid waste disposal facility or practice shall not
engage in open burning of residential, comercial,
institutional, or industrial solid waste. This requirenment
does not apply to |land-clearing debris, diseased trees,
debris from emergency clean-up operations, and ordnance.

A solid waste disposal facility shall not cause a discharge
of pollutants into waters of the United States that is in
viol ation of the requirenents of the NPDES under section
402 of the Clean Water Act, as anended.

A solid waste disposal facility shall not cause a discharge
of dredged material or fill material to waters of the United
States that is in violation of the requirements under section
404 of the Clean Water Act, as anended.

A solid waste disposal facility of practice shall not cause
non- poi nt source pollution of waters of the United States
that violates applicable |legal requirements inplenenting an
area-wi de or Statewi de water quality nmanagenent than that
has been approved by the Adm nistrator under section 208

of the Clean Water Act, as anended.

A solid waste disposal facility or practice shall not
contam nate an underground drinking water source beyond
the solid waste boundary.
The follow ng |ayers nust be installed in the construction
of a sanitary landfill (frombottomto top):

Reconpacted Soil Liner

These reconpacted soil liner shall be:

! constructed using loose lifts 8 inches thick with a
maxi mum pernmeability of 1 x 10-7 cm's.

T constructed of a soil with a maximum cand size of 3
inches or half the lift thickness, whichever is |ess.

Det ermi nati on Remar ks
Applicabl e
Applicable
Applicable
Applicable This applies to new di sposal of

solid waste.



Citation

Chio Solid Waste

Di sposal Regul ations

OAC 3745-27-08 (Q) (1),
(2),(3),(4),(5).(6),(7).,(9)

(conti nued)

Action

Landfill
Constrution

TABLE A-2
(Conti nued)

Requi r enent

SOLI D WASTE DI SPOSAL (conti nued)

constructed of soil with:

- 100% of the particles having a maxi mum
di nensi on not greater than 2 inches.

- not nore than 10% of the particle, by weight,
having a dinmension greater than 0.75 inches.

- not less than 50% of the particles, by weight,
passi ng through the 200-nesh sieve.

- not less than 25% of the particles, by weight,
havusi ng a maxi num di nensi on not greater than
0.002 millineters.

T conpacted to at |east 95% of the maximum "Standard
Proctor Density" using ASTM D-498 or at |east 90% of
the maxi mum "Modified Proctor Density" using ASTM D-
1557.

! conpacted at a noisture content at or wet of optinum

Alternatives for the above requirements may be used if it

is demonstrated to the satisfaction of the Director that the
materials and techniques will result in each lift having a
maxi mum pernmeability of 1 x 10-7 cm's.

Additionally, the reconpacted soil liner shall:

T not conprised of solid waste.

! be constructed using the same nunber of passes and
lift thickness, and the same or sinmilar type and wei ght of
conpaction equi pnent established by testing (as defined in
inis table).

! be placed on the bottom and exterior excavated sides
of the landfill and have a mini mum bottom sl ope of 2%

and a maxi mum sl ope based on:

- conpaction equiprment limtations;

Det ermi nati on

Applicabl e

Renar ks



Citation Action
Chio Solid Waste Landfill
Di sposal Resi dual Construction

OAC 3745-27-08 (O)(1),
(2),(3),(4),(5),(86),(7), (9

(conti nued)

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on
SOLI D WASTE DI SPOSAL (conti nued)
- slope stability; Applicable
- maximum friction angle between any soil -
geosynthetic interface and between any

geosynt heti c-geosynthetic interface; and

- resistance of geosynthetics and geosynthetics seans
to tensile force.

constructed on a prepared surface that shall:

- be free of debris, foreign material and deleterious
material ;

- be able to bear the weight of the landfill and its
construction operations wi thout causing or allow ng
a failure of the liner to occur through settling; and

- not have any abrupt changes in grade that may
result in damage to geosynthetics.

I be at least 5 feet thick, although the Director may
approve an alternate thickness, to be no | ess than 3 feet,
based upon be result of calculations or on a design that is
no | ess protective of human health and the environnent.

T Dbe at least 3 feet thick with a geosynthetic clay liner
that neet the specification in paragraph (c)(3) of this
rul e al though the Director nmy approve an alternate
thickness to be no less than 1 1/2 feet, based upon the
results of calculations or on a design that is no |ess
protective of human health and the environnent.

! have a factor of safety for hydrostatic uplift not |ess
than 1.4.

! be adequtely protected from damage due to
desiccation, freeze/thaw cycles, wet/dry cycles, and the
intrusion of objects during construction and operation.

Renar ks



Citation Action
Chio Solid Waste Landfill
Di sposal Regul ations Construction

OAC 3745-27-08 (O)(1),
(2),(3),(4),(5),(86),(7), (9

(conti nued)

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on
SOLI D WASTE DI SPOSAL (conti nued)
Applicabl e
Fl exi bl e Menmbr ane Liner
The flexible membrane |iner shall be:
! placed on file reconpacted soil Iiner.
! sixty mil| high density polyethyl ene (HDPE).

! be protected fromthe drainage |ayer by a cushion
layer, as required by the Director

O her materials for thickness may be used if, at a
m nimum the flexible nenbrane liner neets all the
fol | owi ng:

! negligibly perneable to fluid migration.

! physically and chenically resistant to chemical attack
by the solid waste, |eachate, or other materials which may
cone in contack with the flexible menbrane liner.

! seamed to allow no nore than negligible anounts of
| eakage with seaming material that is physically and
chemcally resistant to chemcal attack by the solid waste,
| eachate, or other nmterial may come in contain
with the seams.

! have properties for for installation and use which are
acceptable to the Director.

! protected fromthe drainage |ayer by a cushion |ayer,
as required by the Director.

! have a mininum thickness of 40 mls.
Geosynt hetic Clay Liner

The geosynthetic clay liner used in lieu of part of the
reconpacted soil liner shall be:

Renar ks



Citation

Chio Solid Waste

Di sposal Regul ations

OAC 3745-27-08 (c) (1),
(2),(3),(4),(5).(6),(7).,(9)

(conti nued)

Action

Landfill
Construction

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on
SOLI D WASTE DI SPOSAL (conti nued)

! negligibly perneable to fluid migration. Applicabl e

! be installed to allow no nore than negligible amounts
of | eakage by a mininumoverlap of 6 inches, or, for end
of panel seams, a mininumover of 12 inches. Overlap
shall be increased to accordance with manufacturers
specifications or to account for shrinkage due to weat her
condi tions.

! have a benonite mmss per unit area of at |least 1 pound
per square foot.

! Dbe installed in accordance with the manufacturers
specifications in regards to handling, overlap, and the use
of granul ar or powdered bentonite to enhance bonding at
the seans.

! be constructed above the reconpacted soil Iiner.

Leachat e Managenent System
The | eachate managenment system shall:

! be designed to prevent clogging and crashing of the

systemand to limt the level of |eachate in areas other

than lift stations to a maxi mum of foot.

T include a drainage |ayer placed on top of the flexible
menbrane |iner conposed of granular material that nust:

- have a mnimum pernmeability of 1 x 10-3 cm's;
- have a mninmumthickness of 1 foot;
- have a negligible amunt of fines; and
- not contain carbonate naterial.
An alternate material and/or thickness nay be used if

it is denonstrated to the satisfaction of the Director
that the material meet the requirenents.

Renar ks



Citation Action
Chio Solid Waste Landfill
Di sposal Regul ations Construction

OAC 3745-27-08 (O)(1),
(2),(3),(4),(5),(86),(7), (9

(conti nued)

TABLE A-2
(Conti nued)

Requi r enent
SOLI D WASTE DI SPOSAL (conti nued)

T include | eachate collection pipes to renove |eachate
fromthe bottomof the landfill. The pipes nust:

- be inbedded in the drainage |ayer;
- have a mninmum sl ope of 0.5%

- have lengths and configuration which shall not
exceed the capabilities of clean-out devices;

- be provided waste access for clean-out devices
which shall be protected fromdifferential settling;

- have joints sealed to prevent seperation; and

- be physically and chenmically resistant to attack by
the solid waste, |eachate, or other that
they may come in contact waste. Sealing material
and neans of access for clean-out devices shall
al so be physically and chemically resistant to attack
by the solid waste, |eachate, or other materials that
they may come in contact with.

An alternate means for |eachate renoval may be used

if it is denonstrated to the satisfaction of the Director
that the means for |eachate renpval neet the
requirenents.

I include a filter layer to prevent clogging of the
| eachate collection system

! include a protective layer to protect the reconpacted
soil liner, flexible menbrane liner, geosynthetic clay liner
(if applicable), and |eachate collection systemfromthe
intrusion of objects during construction and operation.

Det ermi nati on Renar ks

Applicabl e



Citation

Chio Solid Waste

Di sposal Regul ations

OAC 3745-27-08 (Q) (1),
(2),(3),(4),(5).(6),(7).,(9)

(conti nued)

Action

Landfill
Construction

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on
SOLI D WASTE DI SPOSAL (conti nued)

T include lift stations which are to be protected from Applicabl e
adverse effects fromleachate and differential sealing. |If
manhol es used as |ift stations, they nust be equipped
with automatic high level alarns |located no greater than 6
feet above the invert of the |eachare inlet pipe. Lift
station pipes should be of adequate capacity and shall
automatically conmence punping before the | eachate
el evation activities the high level alarm

Leachate Coll ection and Storage

Any | eachate conveyance and storage structures |ocated
outside the limt of solid waste placenent shall be no |ess
protective of the environment than the landfill facility, as
determ ned by the Director, and:

! The structures nust be nonitored, as required by the
Director.

! Storage tanks nust be provided with spill containnent
! Leachate nust be doubl e-cased

! Storage structures nust have a mininmum of 1 week of
storage capacity using design assunptions sinulating final
cl osure.

! If at any time |eachate is evaluated to be hazardous in
accordance waste rule 3745-52-11 of the OAC, it shall be
managed in accordance waste Chapter 3745-50 to 3745-69
of the OAC, and the generator standards for storage shall
apply in accordance with Chapter 3745-52 of the OAC.

Renar ks



Citation Action
Chio Solid Waste Landfill
Di sposal Regul ations Construction

OAC 3745-27-08 (O)(1),
(2),(3),(4),(5),(86),(7), (9

(conti nued)

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on
SOLI D WASTE DI SPOSAL (conti nued)
Applicabl e
Surface Water Control

T Any pernanent or tenporary surface water control
structures shall be designed to accommpdate, by non-
nmechani cal nmeans, file peak flow fromthe 25-year/24-
hour storm event.

! Surface water control structures shall be designed to
m nimze silting and scouring.

! |f sedinentation ponds are used, they shall be designed
and constructed according to OAC 3745-27-08 (C)(6)(b).

Benchmar ks.

I At least 3 permanent third order benchmarks on
separate sides of the landfill facility shall be within easy
access to the limts of solid waste placenment and shall be
constructed in accordance with OAC 3745-27-08(C)(7)(a)-

(0.

Groundwat er Control

I Any permanent groundwater control structures shall
adequat e control groundwater infiltration through the use
of non-nechani cal means such as inperneable barriers or
permeabl e drai nage structures.

T No permanent groundwater control structures may be
used to dewater and aquifer system except if the recharge
and di scharge zone of the aquifer systemare |ocated
entirely within the boundary of the landfill facility.

Renar ks



Citation Action
EPA Criteria for Landfill Design
Muni ci pal Solid Waste Criteria
Landfills

40 CFR §258. 40

EPA Criteria for Run- On/ Run- Of f
Muni ci pal Solid Waste Control Systens
Landfills

40 CFR §258. 26

Chio Solid Waste Landfill

Di sposal Regul ation Construction
OAC 3745-27-08 (D) and

(E)

TABLE A-2
(Conti nued)

Requi r enent
SOLI D WASTE DI SPOSAL (conti nued)

The liner and | eachate System shall be designed and
constructed to maintain |l ess than a 30-cm depth of |eachate
over the liner.

The geomenbrane nust be at |east 30-m| thick.
The landfill shall have:

! a run-on control systemto prevent flow onto the active
portion of the landfill during the peak discharge froma
25-year storm

! a run-off control systemfromthe active portion of the
landfill to collect and control at |east the water vol ume
resulting froma 24-hour, 25-year storm

Prior to being used in the construction of the reconpacted
soil liner and drainage |ayer of the sanitary landfill or the
landlift cap, the follow ng characteristic of the earthen
material nust be determined to show that the material is
suitable for use in construction of the landfill.

Soil Material Specifications
The followi ng tests shall be performed on representative
sanpl es at |east once for every 1,500 yd3 of soil except
the reconpacted perneable test, which shall be
performed at |east once for every 10,000 yd3 of soil.

I reconpacted pernmeable at construction
speci fications;

! noisture content and density using an approved ASTM
net hod;

! grain size distribution using ASTM D-422 for sieve
and hydroneter nethods; and

I Atterberg limits using ASTM D-4318.

Det ermi nati on Renar ks

Rel evant and
Appropriate

Rel evant and
Appropriate

Appl i cabl e



TABLE A-2
(Conti nued)

Citation Action Requi r enent Det er mi nati on Remar ks

SOLI D WASTE DI SPOSAL (conti nued)

Chio Solid Waste Landfill Applicabl e
Di sposal Regul ations Construction
OAC 3745-27-08 (D) and Granul ar Drainage Material Specifications

(E) (continued)
The follow ng tests shall be performed at |east once for
every 3,000 yd3 of material.

1 perneability;

! grain size distrubution using ASTM D-422 for the sieve
net hod; and

! chenical conpatibility testing may be required by the
Director.

Geosynthetic, Materia Specifications

Geosynt hetics, other synthetic materials, and joint sealing
conpounds used in the construction of the flexible
menbrane |iner, geosynthetic clay liner, and | eachate
managenment them for a sanitary landfill facility or a
sanitary landfill cap system shall be shown to:

! be physically and chenically resistant to attact by the
solid waste, |eachate, or other materials that they may
cone in contact waste using USEPA Met hod 9090 or other
docunented data.

I have properties acceptable for installation and use.

Chio Solid Waste Landfill The followi ng activities nmust be perforned to ensure that Applicabl e
Di sposal Regul ations Construction the conponents of the human landfill facility neet the
OAC 3745-27-08 specification of this rule.

(O (1), (m, (o) and
(0(2)(9)



Citation

Chio Solid Waste

Di sposal Regul ations
OAC 3745-27-08

(9 (1) (m, (o) and
(©)(2)(g) (continued)

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on

Action
SOLI D WASTE DI SPOSAL (conti nued)
Landfill Applicabl e
Construction
Test Pads
The reconpacted soil liner and the reconpacted soil

barrier layer in the cap system shall be nodel ed by the
construction of test pads. The test pads shall:

! be designed such that the proposed tests are
appropriate and their results are valid.

! Dbe constructed to establish the construction details
which are necessary to obtain sufficient conpaction to
satisfy the permeability requirement. The construction

details include:
- lift thickness;

- water content necessary to achieve the desired
conpaction; and

- type, weight, and nunber of passes of construction
equi pnent .

! be constructed prior to the construction of the sanitary
landfill conponent which the test pad will nodel.

! be contructed whenever there is a significant change

in soil material properties.

! have a mninumwi dth three times the width of the
conpaction equi pnent, and a mninumlength two tines

the length of conpaction equi pment, including power

equi pment and any attachnents.

! be conprised of at least four lift.

Renar ks



Citation

Chio Solid Waste

Di sposal Regul ations
OAC 3745-27-08

(9 (1) (m, (o) and
(©)(2)(g) (continued)

Action

Landfill
Construction

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on
SOLI D WASTE DI SPOSAL (conti nued)

! be tested for field permeability, following the Applicable
conpl etion of test pad construction. For each lift a
m ni mum of 3 rests for noisture content and density shall
be perforned.

! be reconstructed as many tines as not to neet
the permeability requirement. Any anmended construction
details shall be noted.

An alternative to test pads may be used if it is
denonstrated to the satisfaction of the Director that the
alternative nmeets the requirenents.

Moi sture Content and Density Testing

Moi sture content and density testing of the reconpacted

soil liner and reconpacted soil barrier in the cap system
shall be performed at a frequency of no less than 5 tests
per acre per lift. Any penetrations shall be repaired using
net hods acceptable to the Director.

Fl exi bl e Menbrane Liner Testing

! For the purpose of testing every seam ng apparatus in
use each day, peel and shear tests shall be perforned on
scrap pieces of flexible nenbrane liner at the beginning of
the seam ng period and every four hours thereafter.

I Nondestructive testing shall be performed on 100% of
the flexible nenbrane |iner seans.

! Destructive testing for peel and shear shall be
performed at |east once for every 500 feet of seam | ength.
An alternate neans maybe used if it is denpbnstrated to
satisfaction of the Director that the alternate neans
meets the requirenents.

Renar ks



Citation

Chio Solid Waste
Di sposal Regul ations
OAC 3745-27-08 (G

Chio Solid Waste
Di sposal Regul ations
OAC 3745-27-08 (F)

Action

Landfill
Construction

Landfill
Construction

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on
SOLI D WASTE DI SPOSAL (conti nued)
Al'l tests failing to meet the specifications outlined above Applicabl e
must be investigated and the areas reconstructed to neet

speci fications.

The following testing procedures shall be included in a Applicabl e
Qual ity Assurance/ Quality Control Plan:

! sanpling and testing procedures to be used in the field
and in the | aboratory;

I testing frequency;
! paraneters and renove |ocations;
! procedures to be followed if a test fails;

! the managment structure and the experience and
training of the testing personnel; and

! contingency plan for anticipated construction
difficulty.

The follow ng components shall be included in a Quality
Assurance/ Quality Control Plan:

I in-situ foundation preparation;

! reconpacted soil and/or geosynthetic clay |iner system
I flexible nenbrane liner;

! | eachate management system

T cap system

! permanent ground water control structure and

T explosive gas control/extraction systens.

Renar ks



Citation Action
Chio Solid Waste Sanitary Landfill
Di sposal Regul ations Operation

OAC 3745-27-19 (E)(19)

Chio Solid Waste Sanitary Landfill
Di sposal Regul ati ons Oper ation
OAC 3745-27-19 (E)(26)

Chio Solid Waste Sanitary Landfill
Di sposal Regul ati ons Oper ati ons

OAC 3745-27-19 (J)(1),

(4)

Chio Solid Waste Sanitary Landfill
Di sposal Regul ati ons Oper ati ons

OAC 3745-27-19 (K) (1)

Chio Solid Waste Sanitary Landfill
Di sposal Regul ati ons Oper ati ons
OAC 3745-27-08 (K)(2)

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on

SOLI D WASTE DI SPOSAL (conti nued)

To denpbnstrate that the solid wages to be received at the Applicable
landfill facility will not conpromise the integrity of any

material used to construct the landfill facility, the Director

may require chemical conpatibility testing to be

per for med.

The integrity of the engineered conponents of the landfill Applicable

facility shall be nmintained and any danage to, or failure
or, the conponents shall be repaired.

Surface water shall be diverted fromareas where solid Applicable
waste is being, or has been, deposited. The facility shall
be designed, controls, maintained, and provided with
surface water control structures, as necessary, to control
run-on and run-off of surface water to ensure m ni mal
infiltration of water through the cover material and cap
system and mnimal erosion of the cover material and cap
system |f ponding or erosion occurs on areas of the
landfill facility where solid waste is being, or has been,
deposited, action will be taken to correct the conditions
causi ng the ponding or erosion.

If leachate is detected on the surface of the |andfill Applicable
facility, then the outbreak(s) shall be repaired and:

I |eachate shall be contained and properly managed at
the sanitary landfill facility.

! if necessary, |eachate shall be collected and disposed in
accordance with paragraph (K)(5) and (K)(6) of OAC
3745-27-19.

I actions shall be taken to mininize, control, or
elimnate the conditions which contribute to the production
of |eachate.

At least one |lift station back-up punp shall be kept at the Applicabl e
sanitary waste landfill facility at all times.

Renar ks



Citation Action
Chio Solid Waste Sanitary Landfill
Di sposal Regul ations Operations

OAC 3745-27-19 (K)(3)

Chio Solid Waste Sanitary Landfill
Di sposal Regul ati ons Oper ati ons
OAC 3745-27-19 (K)(4)

Chio Solid Waste Groundwat er
Di sposal Regul ation Moni toring
OAC 3745-27-10 Program

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on
SOLI D WASTE DI SPOSAL (conti nued)

The col I ection pipe network of the |eachate managenent Applicabl e
system shall be inspected after placement of the initial lift

of waste to ensure that crushing has not occurred and shall

be inspected annually thereafter to ensure that clogging

has not occurred.

If authorized by the Director, |eachate may be tenporarily Applicable
stored within the limts of solid waste placement until the
| eachate can be treated and di sposed.

The groundwater nonitoring system for detection Applicable
noni toring, assessment nonitoring, or corrective measures

shal | consist of a sufficient nunber of wells, installed at

appropriate locations and depths, to yield groundwater

sanmpl es from both the uppernost aquifer system and any

significant zones of saturation that exist above the

uppernost aquifer themthat:

I represent the quality of the background groundwater
that has not been affected by past or present operations;
and

! represent the quality of the groundwater passing
directly downgradient of the linmts of solid waste
pl acenent .

The groundwater nonitoring program shall include

consi stent sanpling and anal ysis procedures and statistical
met hods that are protective of human health and the
environment and that are designed to ensure nonitoring
results that provide an accurate presentation of
groundwater quality at the background and downgradi ent

wel | .

I'f contami nation fromthe landfill is discovered, corrective
nmeasures shall be taken.

Renar ks



Citation

Chio Solid Waste
Di sposal Regul ation
OAC 3745-2711 (H)

Chio Solid Waste
Di sposal Regul ations
OAC 3745-27-11 (O

Chio Solid Waste
Di sposal Regul ation
OAC 3745-27-08 (C)(15)

Action

Final Closure of
Landfill Facilities

Final Closure of
Landfill Facilities

Conservation of a
Landfill Cap
System

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on
SOLI D WASTE DI SPOSAL (conti nued)
At final closure of a landfill facility: Applicable

I all land surfaces shall be graded to prevent ponding of
wat er where solid waste has been placed. Drainage
facilities shall be provided to direct surface water fromthe
landfill facility.

! a groundwater nonitoring system shall be designed and
installed in accordance with OAC 3745-27-10, if a system
is not already in place.

Closure of the sanitary landfill facility nmust be conpleted Applicable
in a manner that mimimzes the need for further

mai ntain and mninizes post-closure formation and

rel ease of |eachate and expl osive gases to air, soil,

groundwater, or surface water to the extent necessary to

protect hunan health and the environnent.

A conposite cap system which shall mininmze infiltration, Applicable
nmust be constructed in all areas of solid waste placenent:

! The cap systemshall have a slope of between 5% and
25% or sone greater slope based on stability analyses.

I  The cap systemshall have a maxi mum proj ect ed
erosion rate of 5 tons/acre/year.

I Any penetrations into the cap systemshall be seal ed so
that the integrity of the soil barrier layer is maintained.

! The cap systemshall, at a mininmum consist of the
following (frombottomto top):

Reconpacted Soil Barrier Layer

The reconpacted soil barrier layer of the cap shall be:

Renar ks



Citation

Chio Solid Waste

Di sposal Regul ations
OAC 3745-27-08 (C) ((15)
(conti nued)

Action

Construction of a

Landfill
System

Cap

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on

SOLI D WASTE DI SPOSAL (conti nued)

T a mininmumof 18 inches thick and constructed in Applicable
accordance with the specifications outlined above for
construction of the reconpacted sort liner for a landfill

facility ((Q(1)(a) to (Q(1)(g) and (O(1)(m to (C)(1)(0)
of OAC 3745-27-08) with the exception that the maxi num
pernmeability of the reconpacted soil barrier shall be 1x10-
6 cm'sec; OR

! a geosynthetic clay liner of equal or less permeability
as the reconpacted soil barrier layer, with an engineered
subgrade constructed in accordance with the follow ng
requirenents:

! The thickness of the subgrade shall be sufficient to
achi eve an evenly graded surface and shall be a m ni num
of 12 inches.

! Be constructed of a soil with 100% of the particles
have a maxi mum di mensi on not greater than 2 inches and
with not nore than 10% of the particles, by weight,
havi ng a di nension greater than 0.75 inches.

! Be conpacted mat |east 95% of the maxi num
"Standard Proctor Density" using ASTM D-698 or at |east
90% of the maxi num “Modified Proctor Density" testing
ASTM D- 1557.

I After being snooth-rolled, the surface shall not have
sharp edged or protruding particles.

! The particle size and proctor density required shall be
verified by tests perforned on presentative sanples
based on the variability and honpgeneity of the material,
but no less than a nininmm of once for every 5300 cubic
yards of material used in the engineered subgrade.

Renar ks



Citation

Chio Solid Waste

Di sposal Regul ation
OAC 3745-27-08 (C)(15)
(conti nued)

Action

Construction of a

Landfill
System

Cap

TABLE A-2
(Conti nued)

Requi r enent Det er mi nati on
SOLI D WASTE DI SPOSAL (conti nued)
! Field density testing shall be performed at a frequency Applicabl e
not less than 5 tests per acre. Any penetration in the
subgrade as a result of the testing nust be repaired using
bentonite or a bentonite-soil mxture.
Fl exi bl e Menbrane Liner
The flexible menbrane liner for the cap systemshall be
constructed on top of the soil barrier layer or geosynthetic
clay liner in accordance with the specifications |isted
above for a flexible menbrane liner for a landfill facility
[ OAC 3745-27-08 (c)(2)].
Dr ai nage Layer
The drainage | ayer shall be:

! a minimumof 1 foot of granular material; OR

! a drainage net that equival ent performnce
capabilities as the granular nmaterial.

! constructed on cap of the flexible menmbrane liner in
accordance with the specifications outlined above for the
drai nage | ayer included in the | eachate managenent system
of a sanitary landfill facility ((C)(4)(a) of 3745-27-08 of
the OAC).

Frost Protection Layer
The frost protection |ayer shall be:

! placed on top of the drainage |ayer

T a mininumof 30 inches thick.
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Citation

Chio Solid Waste

Di sposal Regul ations
OAC 3745-27-08 (C)(15)
(conti nued)

Chio Solid Waste

Di sposal Regul ati ons
OAC 3745-27-11 (H)(5)
(b)

Action

Construction of a

Landfill
System

Cap

Final Closure of

Landfill

Facilities

TABLE A-2
(Conti nued)

Requi r enent
SOLI D WASTE DI SPOSAL (conti nued)

If the drainage |ayer is constructed with granular material
instead of a drainage net, the drainage |ayer may be used
as part of the frost protection |ayer.

Soi | Vegetative Layer
The soil vegetative layer shall:

! consist of soil and vegetation placed on top of the frost
protection |ayer.

! have soil of sufficient thickness and fertility to support
its vegetation and to protect the reconpacted soil barrier
| ayer and flexible menbrane liner from damage due to
root penetration.

! have healthy grasses or other vegetation that forma
conpl ete and dense vegetative cover.

Soil fromthe frost protection |layer nay be used as a part
of the layer.

Conpar abl e materials and/or thickness for the soil
barrier layer, the granular drainage |ayer, and the soil
vegetative |layer may be used if approved by the Director.

A notation nust be recorded on the deed to the sanitary
landfill facility property, or on sone of other instrunment
which is normally exami ned during title search, that wll

in perpetuity notify any potential purchaser of the property
that the |and has been used as a sanitary landfill facility.
The notation shall include information describing acreage,
exact |ocation, depth, volume, and nature of the solid
waste deposited in the unit landfill facility.

Det ermi nati on

Applicabl e

Applicable
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Citation

Chio Solid Waste

Di sposal Regul ations
OAC 3745-27-14 (A) (1),
(2)

EPA Criteria for

Muni ci pal Solid Waste
Landfills

40 CFR §258.61

PCB Criteria

Processing, Distribution,
and Use Prohibitions

40 CFR 8761.3

Action

Sanitary Landfill
Post - Cl osure Care

Post - Cl osure Care

Excl uded PCB
Mat eri al

TABLE A-2
(Conti nued)

Requi r enent
SOLI D WASTE DI SPOSAL (conti nued)

Fol | owi ng conpl etion of final closure activities in
accordance with rule 3745-27-11 of the OAC, post-closure

care activities shall be concluded at the sanitary landfill

facility for a mnimm of 30 years.

Post-closure care activities for all sanitary landfill facilities

shall include, but are not limted to:

! continuing operation and maintenance of the |eachate

managenment system the surface water managenent
system any expl osive gas extraction and/or control
system any expl osive gas nonitoring system and the
groundwat er nonitoring system

! miintaining the integrity and effectiveness of the cap

system including naking repairs to the cap system as
necessary to correct the effects of settling, dead
vegetation, subsidence, erosion, |eachate outbreak, or
other events, and preventing run-on and ran-off from
eroding or otherw se dammging the cap system

The Director of Ohio EPA nay allow the owner or
operator to stop managing | eachate if the owner or
operator denpnstrate that |eachate no | onger poses a
threat to human health and the environment.

POLYCHLORI NATED BI PHENYL ( PCB) DI SPOSAL
PCB materials which appear at concentration |ess than 50

ppm are excluded fromthe PCB disposal requirenments in
this regul ation.

Det ermi nati on Renar ks

Applicable

Rel evant and
Appropriate

Rel evant and
Appropriate

Operable Unit 2 does not contain
PCB material which have a
concentration greater than 50 ppm



Citation

Nat i onal Eni ssion
Standard for Asbestos
40 CFR §61, 151 (a)

Chi o Asbesto Handling
OAC 3745-20-07 (A), (O

Action

I nactive Asbestos
Waste Di sposal
Sites

TABLE A-2
(Conti nued)

Requi r enent
ASBESTOS MANAGEMENT AND DI SPOSAL

Each owner or operator of an inactive asbestos waste
di sposal site shall do one of the follow ng:

! discharge no visible emssions froman inactive waste
di sposal site

T cover the asbestos-containing waste material wth at
| east 6 inches of conpacted nonasbestos-contai ning
material and grow and maintain a cover of vegetation on
the area adequate to prevent exposure of the asbestos-
contai ning waste material; or

1 cover the asbestos-containing waste material with at
|l east 2 feet of conpacted nonasbesto-containing material,
and maintain the cover to prevent exposure of the
asbest os-contai ning waste material.

The owner or operator nmmy use an alternative control
net hod that has received prior approval of the
Adnmi ni strator.

Det ermi nati on

Feder al
Rel evant and
Appropri ate,

Chi o
Appropriate

Renar ks

The Federal requirenent is

rel evant and appropriate because it
specifically applies to a type of
facility that is not found in
Operable Unitis 2. The Ohio
requirement is generally applicable
to any inactive asbestos waste

di sposal site.



Citation Action
Atonmi c Energy Act Definition
42 U.S.C. 82014 (e)(2)

(ee)

Nucl ear Waste Policy Act
42 U.S.C. §10101 (12),
(16),(23)

Radi ati on Protection of the Definition
Public and the

Envi ronnment

DCE Order 5400.5

Chapter |V

TABLE A-3
RADI OLOGI CAL ACTI ON- SPECI FI C REQUI REMENTS

Requi r enent Det er mi nati on

DEFI NI TI ONS

The term | ow| evel waste neans radioactive majority that is Applicable
not :

T high-level radioactive waste, the highly radioactive
material resulting fromthe processing of spent nuclear
fuel, including liquid waste produces directly in
reprocessing and any solid material derived from such
liquid waste that contains fissions products in sufficient
concentrations.

1 spent nuclear fuel, fuel that has been withdrawn froma
nucl ear reactor follow ng irradiation, the constituent
el ements of which have not been separated by
reprocessing.

! transuranic waste, material contaminated with el ements
that have an atomi c nunber greater than 92, including
neptanium plutonium anericium and curium and that
are in concentrations greater than 10 nanocuries per gram

! byproduct material, the tailings or wastes produced by
the extraction or concenstration of uraniumor thoriumfrom
any ore processed primary for its source naterial content.

Resi dual radiactive material is defined as: TBC
! residual concentrations of radionuclies in soil (soil is
defined as unconsolidated earth material, including rubble

and debris that mght be present in the earth material);
! concentrations of airborne radon decay products;
I external gamm radiation;
! surface contami nation; and

! radiocuclide concentrations in air or water resulting

from or associated with, any of the above.

Renar ks



Citation

Radi oactive Waste

Managenent
DOE Order 5820.2A
Chapter 111 (3)(i)(6)

Attachment 2 (1)

Radi ati on Protection of the
Public and the

Envi ronment

DOE Order 5400.5

Chapter 1(4) and

Chapter |1 (2)

Action
Definition
As Low As

Reasonabl e
Achi evabl e
(ALARA) Process

TABLE A-3
(Conti nued)

Requi r enent Det er mi nati on
DEFI NI TI ONS (conti nued)
Radi ance naterial that is below regulatory concern is a TBC
definabl e anobunt of |owlevel waste that can be

deregul ated with minimal risk to the public.

Waste contai ning anounts of radi onuclides bel ow
regul atory concern, as defined by Federal regulations, my
be disposed without regard to radioactivity content.

DCE ALARA POLI CY
The order adopts in the ALARA process in planning and TBC
carrying out all DOE activities. ALARA requires
judgement with respect to what is reasonable achievable.
Factors that relate to social, technological, economc, and
other public policy considerations whall be evaluated to the
extent practicable.
Factors to be considered, at a nmininmum shall include:

! maxinum dose to menbers of the public;

I collective dose to the popul ation;

alternative processess, such as alternative treatnment of
di scharge streans, operating nethods, or controls;

doses for each porcess alternative;

cost for each of the technol ogical altenatives;

exam nation of the changes in cost anong alternatives;
and

changes in social inpact associated with process
alternatives (e.g., differential doses fromvarious
pat hways) .

Renar ks



Citation

Radi ation Protection of the
Puplic and the

Envi ronment

DCE Order 5400.5

Chapter | (4) and

Chapter 11 (2) (continued)

Radi ati on Protection of the
Public and the

Envi ronment

DOE Order 5400.5

Chapter Il (3)(b)

Radi oactive Waste

Managenent
DCE Order 5820.2A
Chat her 111 (3)(a)

Radi oactive Waste
Management

DOE Order 5820.2A
Chapter Il (3)(c)

Action

As Low As
Reasonabl e

Achi evabl e
(ALARA) Process

Di schar ge of

Li quid Waste to
Aqui fers and
Phaseout of Soil
Col ums

Per f or mance

Obj ectives of Low
Level Radioactive
Wast e Managenent

Low- Level
Radi oactive Waste
Generation

TABLE A-3

(Conti nued)

Requi r enent

DOE ALARA POLICY (conti nued)

Except for neeting

requirenents of NEPA, qualitative

anal ysis are acceptable, in nost instances, for ALARA
judgenents, especially when the potential doses are well

bel ow the dose |im

t. The bases for these judgenments

shoul d be docunmented. More detailed analyses should be
considered if the decision mght result in doses that

approach the limt.

New or increased di
waste to active soi
prohi bi t ed.

MANAGEMENT OF

GENERAL RADI OACTI VE MATERI ALS DI SPOSAL REQUI REMENTS

scharges of radionuclides in liquid
| colums and virgin soil colums is

LOW LEVEL RADI OACTI VE WASTE

DOE | ow | evel radioactive waste shall be managed to

acconplish the foll
I protection of

! protection of

owi ng performance objectives:
public health and safety;

the public and the environnent from

rel eases of radioactivity (see chemical-specific
requirements for radionactive dose limtations); and

! provisions of

groundwat er resources, consistent with

Federal, State, and |ocal requirenents.

Technical and administrative controls shall

reducing the gross volume of waste generated and/or the
amount of radioactivity requiring disposal. Wste

reduction efforts shall
nodi fication, process optinization,

and decont ami nation.

be directed to

include consideration of process
materials substitution,

Det ermi nati on

TBC

TBC

TBC

TBC
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Citation

Radi oactive Waste

Managenent
DOE Order 5820.2A
Chapter 111 (3)(c)

(conti nued)

Radi oactive Waste
Mangenent

DCE Order 5820.2A
Chapter 11 (3)(d)

Action

Low- Level
Radi oactive Waste
Generation

Wast e
Characteri zation

TABLE A-3
(Conti nued)

Requi r enent
MANAGEMENT OF LOW LEVEL RADI OACTI VE WASTE (conti nued)

Al'l DCE | ow-1evel waste generators shall establish
audi tabl e progranms to assure that the ampunt of |ow-|evel
wast e generated and/or shipped for disposal is mninzed.

Each DOE | evel -1 ow waste generator shall separate
uncont am nated waste from|ow|level waste to facility
cost effective treatnent and disposal.

Each DCE | ow-1evel waste generator preparing a design

for a new process or process change shall incorporate
principles into the design that will mninize the generation
of low-level waste.

Low-l evel waste shall be characterized with sufficient
accuracy to permit proper segregation, treatment, storage,
and disposal. This characterization shall ensure that, upon
generation after processing, the actual physically and

chem cal characteristics and major radionuclide content are
recorded and known during all stages of the waste

managenent process.

Waste characterization data shall be recorded on a waste
mai ntain and shal |l include:

! the physical and chenical characteristics of the waste;

T volume of the waste (total of waste and any
solidification or absorbent nedia);

I weight of the waste (total of waste and any
solidification or absorbent nedia);

! mjor radionuclides and their concentrations; and

! packaging data, package wei ght, and external vol unme.

Det ermi nati on

TBC

TBC

Renar ks

These requirements will apply
when | ow | evel radioactive waste
is transported off-site for disposal.



Citation

Radi oactive Waste

Managenment
DOE Order 5820.2A
Chapter 111 (3)(f)

Radi oactive Waste

Managenent
DCE Order 5820.2A
Chapter 111 (3)(9g)

Radi oactive Waste
Managenent
DOE Order 5820.2a

Chapter 111 (3)(i)(1)-(6)

Action

Waste Treat nent

Wast e Shi pnent

Waste Di sposal

TABLE A-3
(Conti nued)

Requi r enent Det er mi nati on

MANAGEMENT OF LOW LEVEL RADI OACTI VE WASTE (conti nued)

Waste shall be treated by appropriate nethods so that the TBC
di sposal site can neet the performance objectives stated
above.

Waste treatnent techniques such as incineration, shredding,
and conpaction to reduce volume and provide nore stable
waste forms shall be inplenented as necessary to neet
performance requirement. Use of waste treatnent

techniques to increase the Iift of the disposal facility and
inmprove long-termfacility perfornmance, by inproved site
stability and reduction of infiltration water, is required to
the extent it is cost effective.

The devel opment of |arge scale waste treatnment facilities
shall be supported by the appropriate National
Environnmental Policy Act docunentation.

Operation of waste treatment facilities shall be supported
by adequate docunentation.

The volume of waste and nunber of shipnments of |ow-I|evel TBC
wast es shall be mnimzed and the shipments will be
conduct ed based on plans devel oped by field organizations.

Generators shall provide an annual forecast in the third
quarter of the fiscal year to the field organizations

managi ng the off-site disposal facility to which the waste is
to be shipped.

Generator nust receive advance approval fromthe

receiving facility and shall certify prior to shipnment that
waste neets the receiving facility waste acceptance criteria
The certification programshall be auditable and able to

wi t hstand i ndependent review.

Low-| evel waste shall be disposed of by nethods TBS
appropriate to achieve the perfornmance objectives stated in

paragraph 3a (listed above), consistent with the radiation

dose limts in paragraph 3b (see chenical-specific

requirenents).

Renar ks



Citation

Radi oactive Waste

Managenent
DOE Order 5820.2A
Chapter 111 (3)(i)(1)-(6)

(conti nued)

Action

Wast e Di sposal

TABLE A-3
(Conti nued)

Requi r enent Det er mi nati on

MANAGEMENT OF LOW LEVEL RADI OACTI VE WASTE (conti nued)

Engi neered nodifications (stabilization, packaging, burial TBC
depth, barriers) for specific waste types and for specific

wast e conpositions for each disposal site shall be

devel oped to achi eve the performance objective. Site

specific waste classification limts may be devel oped if

operationally useful in determ ning how specific wastes

shoul d be stabilized and packaged for disposal.

Di sposition of waste designated as greater than class C, as
defined as 10 CFR 8§61.55, nust be handl ed as a special
case. Disposal systems for such waste nust be justified by
a specific performance assessnment through the NEPA

process and with the concurrence of DOE headquarters.

The following are additional disposal requirement intended
either to inprore stability of the disposal site or to
specifications handling and provide protection of the health and
safety of personnel at the disposal site:

! \aste nust not be packaged for disposal in cardboard
or fiberboard boxes, unless such boxes neet DOT
requirements and contain established waste with a m ni num
of void space. For all types of contains, void spaces
within the waste and between the waste and its packaging
shall be reduced as nuch are practical.

T Liquid wastes, or wastes containing free liquid, nust be
converted into a formthat contains as little freestanding
and noncorrosive liquid as is reasonable achievable, but, in
no case, shall the liquid exceed 1 percent of the volune of
the waste when the waste is in a disposal contain, or 0.5
percent of the volume of the waste processed to a stable
form

T \aste nust not be readily capable of detonation or of
expl osi ve deconposition or reaction at normal pressures
and tenperatures, or of explosive reaction with water.

Renar ks



Citation Action
Radi oactive Waste Wast e Di sposal
Managenent
DOE Order 5820.2A
Chapter 111 (3)(i)(1)-(6)

(conti nued)

Radi oactive Waste Di sposal Facility
Managenent and Di sposal Site
DOE Order 5820.2A Desi gn

Chapter 111 (3)(i)(8)

Radi oactive Waste Di sposal Facility
Managenent Oper ati ons

DCE Order 5820.2A

Chather 111 (3)(i)(9)

TABLE A-3
(Conti nued)

Requi r enent Det er mi nati on
MANAGEMENT OF LOW LEVEL RADI OACTI VE WASTE (conti nued)

! \aste nust not contain, or be capable of generating TBC
quantities of toxic gases, vapors, or fumes harnful to
persons transporting, handling, or diposing of the waste.
This does not apply to radioactive gaseous waste packaged
as identified in the next requirenment.

T \Waste in a gaseous form nust be packaged at a
pressure that does not exceed 1.5 atnpospheres at 20°C.

I \aste nust not be pyrophoric. Pyrophoric materials
contained in waste shall be treated, prepared, and packaged
to be nonfl ammabl e.

Design criteria shall be established prior to selection of TBC
new di sposal facilities, new disposal sites, or both. These

design criteria shall be based on anal yses of physiographic,
environnmental, and hydrogeol ogi cal data to assure that the

policy and requirements of this Order can be met. The

criteria shall be also based on assessnents of projected

waste vol unes, waste characteristics, and facility and

di sposal site perfornmance.

Di sposal units will be designed consistent with disposal site
hydrol ogy, geol ogy, and waste characteristics and in
accordance with NEPA.

Openi ng procedures for |ow|evel waste disposal facilities TBC
shal | be devel oped so that they:

I protect the environment, health and safety of the
public, and facility personnel;

I ensure the security of the facility:

! nininmized the need for |ong-termcontrol; and

! neet the requirenments of the closure/post-closure plan.
Permanent identification markers for disposal excavations

and nmonitoring wells shall be enplaced.

Renar ks



Citation

Radi oactive Waste

Managenent
DOE Order 5820.2A
Chapter 111 (3)(i)(9)

(conti nued)

Radi oactive Waste

Managment
DOE Order 5820.2A
Chapter 111 (3)(j)

Action

Di sposal Facility
Operation

Di sposal Site
Cl osur e/ Post
Cl osure

TABLE A-3
(Conti nued)

Requi r enent Det er mi nati on

MANAGEMENT OF LOW LEVEL RADI OACTI VE WASTE (conti nued)

Operating products shall include training for disposal TBC
facility operating personnel, energency response plans,
and a system of reporting unusual occurrences to DCE.

Waste placenent into disposal units should mininmze voids
bet ween cont ai ners.

Operation are to be conducted so that active waste
di sposal operation will not have an adverse effect on filled
di sposal units.

Site-specific conprehensive closure plans shall be

devel oped for new and existing operating | owlevel waste
di sposal sites, the plan shall address closure of disposal
sites with a 5-year period after each is filled and shall
conformto the requirenents of the NEPA process.
Performance objectives for testing disposal sites shall be
devel oped on a case-by-case as part of the NEPA

process.

During closure and post closure, residual readioactivity
levels for surface soils shall conply with existing DOE
deconmi ssi oni ng gui del i nes.

Corrective neasures shall be applied to new disposal sites
or individual disposal units if conditions occur or are
forecasted that could jeopardize attainnent of the

per formance objectives of this Order.

I nactive disposal facilities, disposal sites, and disposal units
shal | be managed in conformance with RCRA, CERCLA,

and the superfund Amendnments and Reaut horizai on Act

( SARA) .

Cl osure plans for new and existing operating |owlevel
wast e di sposal facilities shall be reviewed and approved by
the appropriate field organization.

Renar ks



Citation

Radi oactive Waste

Managenent
DOE Order 5820.2A
Chapter 111 (3)(j)

(conti nued)

Radi oactive Waste

Managenent
DCE Ot her 5820.2A
Chaper 111 (3)(k)

Action

Di sposal Site
Cl osur e/ Post
Cl osure

Envi ronnent al
Moni t ori ng

TABLE A-3
(Conti nued)

Requi r enent Det er mi nati on

MANAGEMENT OF LOW LEVEL RADI OACTI VE WASTE (conti nued)

Term nation of nonitoring and mai ntenance activities at TBC
closed facilities or sites shall be based on an anal ysis of

site performance at the end of the institutional control

peri od.

Each | ow-| evel waste treatment, storage, and disposal TBC
facility shall be nonitored by an environnental nonitoring

programthat, at a mninmum neets the follow ng

requirements:

! The program shal | be designed to neasure:
- operational effluent rel eases;
- mgration of radionuclides;
- disposal unit subsidence; and

- change in disposed facility and disposal site
paraneters which may affect long-termsite

! Based on the characteristics of the facility being
noni tored, the program nay include, but not necessarily
be limted to, nonitoring surface soil, air, surface water,
and, in the subsurface, soil and water, both in the saturated
and the unsaturated zones.

! The nonitoring program shall be capable of detecting
changing trends in performance sufficiently in advance to
al | ow application of any necessary corrective action prior
to exceedi ng performance objective. The nonitoring
program shall be able to ascertain whether or not effluents
fromeach treatnment, storage, or disposal facility or
di sposal site nmeet the requirements of applicable EH
Or der.
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Citation

General Design Criteria

DOE Order
1324-5.3

6430. 1A

Action

Low- Level Solid
Wast e Confinenent

TABLE A-3
(Conti nued)

Requi r enent Det er mi nati on
LOW LEVEL RADI OACTI VE WASTE CONFI NEMENT

Low-level solid waste that is disposed to the ground shall TBC
be contained by a site-specific systemof barrier that may

include, but not necessarily be linited to, waste form

wast e packagi ng, and the geol ogic setting.

When site perneability characteristics do not provide the
required confinenent capabilities, the confinenent system
shal | be augnented by the follow ng:

! constructing low pernmeability walls around the |ow
level waste;

! lining the walls and bottom of the excavated area with
| ow perneability material; and

! other suitable methods for reducing perneability.

Means shall be provided to minimze contact of enplaced
low-level waste with water. Active water control measures
shal | not be required followi ng permanent closure. Typical
requirements for water control are as follows:

T placing a layer of higher permeable material beneath
the low | evel waste to channel any percolating water to a
sunp;

! nounding the soil surface to facilitate surface water
runof f;

I use of a suitable |owperneability cover material e.g.,
clay) over the disposal area to prevent contain of the waste
by infiltrating rainwater. This cover material shall be
protected by a layer of overburden (e.g., sand, gravel, top
soil).

! a site diversion systemfor surface water runoff during
operation of the facility;

! tenporary protective covers (e.g., tarpaulin) before the
conpl etion of the natural in-place soil barrier over the |ow
| evel waste;

Renar ks



Citation

General Design Criteria
DOE Order 6430.1A
13245-5.3 (conti nued)

General Desert Criteria
DOE Order 6430.1A
1324-6

Action

Low- Level Solid
Wast e Confinenent

Radi oactive Solid
Wast e Confinenment
Syst ens

TABLE A-3
(Conti nued)

Requi r enent Det er mi nati on

LOW LEVEL RADI OACTI VE WASTE CONFI NEMENT ( Conti nued)

! revegation of the overburden |layer; and TBC

I other suitable and reliable nmeans for minimzing water
contact with |lowlevel waste.

The follow ng requirements consists of the process system TBC
for radioactive solid waste:

' Primarily confinenment consists of process systens
equi pment and its associated ventilation and of f-gas system
storage containers, or other waste and site-specific
engi neered barriers.

1 Secondary confinement consists of process cell barriers
and the ventilation systens associated with the cells or
buil ding, or a large storage building or structure. |In sone
cases, a drum cask, or other waste and site-specific
engi neered barrier shall provide secondary confinenent.

! The natural geologic setting composes the tertiary
confinement system

In addition, the tertiary confinement system shall neet the
foll owi ng performance objectives:

I Follow ng permanent closure, on-going site
mai ntain shall not be needed.

! In the absence of unplanned natural processes or human
contact with a lowleve waste disposal facility, calcul ated
contami nant |evels in groundwater at the site boundary
shall not exceed the naxi num contam nant |evels (MCLs)
establ i shed pursuant to the Safe Drinking Water Act (see
chemi cal - specific requirenents).

Renar ks



Citation

General Design Criteria
DCE Order 6430.1A
1324-6 (continued)

Heal th and Environnental
Protection Standards for
Ur ani um and Thorium

M1l Tailings

40 CFR §19202 (a)
Subpart A

Heal th and Environnent al
Protection Standards for
Ur ani um and Thorium

M1l Tailings

40 CFR §192. 20

Subpart C

Heal th and Environnental
Protection Standards for
Urani um and Thorium

M1l Tailings

40 CFR §192.32 (b)(1)(i)
Subpart D

TABLE A-3
(Conti nued)

Action Requi r enent

LOW LEVEL RADI OACTI VE WASTE CONFI NEMENT (conti nued)

Radi oactive Solid T In the event of human-induces activities follow ng
Waste Confinenment permanent closure, or reasonably forseeabl e but
Syst ens unpl anned natural processes, the guidelines of DOE Order

6430.1 A, Section 1300-1.4.2, Accidental Real ease, shall

not be violated. Institutional controls may be relied on for

alimted tine follow ng closure. For the purposes of
cal culation, these controls shall be relied on for nore
than 100 years followi ng permanent closure.

CONTROL OF URANI UM AND THORI UM BYPRODUCT MATERI AL

Control of Residential Control of residual radioactive material frominactive
Radi ance urani um processing sites shall be designed to be effective
Material s for up to 1,000 years, to the extent reasonable achievable

and in any case, for at |east 200 years.

I npl ement ati on Reasonabl e assurance to show conpliance with 40 CFR
§192. 02 (Subpart A) standards should be done through the
use of analytical nodels and site-specific analyses.

Managenent of Di sposal areas for the management of urani um byproduct
Ur ani um Bypr oduct material after closure shall each conply with the closure
Mat eri al performance standard in 40 CFR §264.111 with respect to

nonr adi ol ogi cal hazards and shl|l be designed to provide
reasonabl e assurane of control of radiol ogical hazards to
be effective for 1,000 years, to the extent reasonable, and,
in any case, for at |east 200 years

Det ermi nati on

TBC

Rel evant and

Appropriate

Rel evant and
Appropriate

Rel evant and
Appropriate

Renar ks



Citation

Heal th and Environnental
Protection Standards for
Ur ani um and Thorium

M1 Tailing

40 CFR 88 192.40-192.42
Subpart E

Radi ati on Protection of the
Public and the

DCE Order 5400.5

Chapter 11 (5)

Radi ati on Protection of the
Puplic and the

Envi ronment

DOE Order 5400.5

Chaptern 1V (6)

Radi ati on Protection of the
Puplic and the

Envi r onment

DOE Order 5400.5

Chapter 1V (6)(d)

Radi an Protection of the
Public and the

Envi ronnment

DOE Order 5400.5

Chapter 1V (7)

Action

TABLE A-3
(Conti nued)

Requi r enent

CONTROL OF URANI UM AND THORI UM BYPRODUCT MATERI AL (conti nued)

Managenent of
Thori um Byproduct
Mat eri al

Rel ease of Property

Control of Residual
Radi oacti ve
Mat erial Above the
Gui del i nes

Long- Term
Managenent of
Resi dual

Radi oacti ve
Materi al

Suppl ement al
Limted and
Exceptions for
Resi dual

Materi al

The provided for the management of urani um byproduct
material (40 CFR §192.32) shall apply to thorium
byproduct material and provision applicable to the el enent
uranium shall also apply to the el ement thorium

MANAGEMENT OF RESI DUAL RADI OACTI VE MATERI AL

Real property (land and structures), personal properly,
materials, and equi pment shall be released if the
residual radioactive contami nation.

Resi dual radiactive material with concentration above the
generic guidelines (see chemical-specific requirenments)
shal |l be managed in accordance with Chapter 1|1,
Requirements for Radiation Protection of the Public and
the Environnent, and operational and control

requirenents.

To properly manage uranium thorium and their decay
products, assess to property and use of on-site materials
contami nated by residual radioactive naterial should be
control l ed through appropriate adm nistrative in physical
controls such as those described in 40 CFR 192. These
controls should be designed to be effective to the extent
reasonabl e for at |east 200 years.

If special specific property circunstances indicate that the

concentration guidelines or authorized limts are not
appropriate, supplenmental limts or an exception nmay be
requested to those guidelines or limts.

Det ermi nati on

Rel evant and
Appropriate

TBC

TBC

TBC

TBC

Renar ks



Citation

Chi o General Provision
on Air Pollution Control
OAC 3745-15-07

ORC 3704.01-.05

Chio Permit to Install
New Sources of Pollution
OAC 3745-31-05 (A)(3)

Chio Anbient Air Quality
St andar ds

OAC 3745-17-02

OAC 3745-17-05

Chio Particulate Matter
St andar ds
OAC 3745-17-07

Action

Prevention of Air
Pol l'ution Nui sance

Best Avail abl e
Technol ogy (BAT)

Particul ate Anbient
Air Quality
St andar ds

Control of Visible
Particul ate

Emi ssions from
Stationary Sources

TABLE A-4
OTHER ACTI ON- SPECI FI C REQUI REMENTS

Requi r enent
Al R POLLUTI ON CONTROL

Measures shall be taken to adopt and nmintain a program
for the prevention, control, and abatement of air pollution
in order to protect and enhance the quality of the state's
air resource so as to pronote the public health, welfare,
and economic vitality of the people of the state.

The emi ssion of escape into open air fromany source

what soever of snoke, ashes, dust, dirt, grinme, acids,
funes, gases, vapor, odors, and conbinations of the
above in such a manner or in such anpbunts as to endanger
the health, safety, or welfare of the public or to cause
unreasonabl e injury or damage to property shall be
declared to be a public nuisance. It is unlawful for any
person to cause, pernit, or mmintain any such public

nui sance.

The installation or nodification and operation of an air
cont am nant source nust enploy the best available
technol ogy.

The level of the primary and secondary 24-hour anbient
air quality standards for total suspended particulates is 150
sg/ B, 24-hour average concentration.

The level of the primary and secondary annual standards
for total suspended particulates in 50 Ig/nB, annual
arithmetic mean.

The significant and avoi dable deterioration of air quality
in any part of the area where presently existing air quality
is equal to or better than the particulate anbient air
quality standards shall be prohibited.

Visible particul ate em ssions fromany stack shall not
exceed 20 percent opacity, as a six-mnute average.
Transi ent exceedance limts are included in this

regul ation.

Det ermi nati on

Applicabl e

Rel evant and
Appropriate

Applicabl e

Applicable

Renar ks



Citation

Chi o Emi ssions of
Particulate Matter
OAC 3745-17-07(B)(4),
(5).(6)

Chi o Emi ssions of
the Matter
OAC 3745-17-08

Chio Particulate Matter
St andar ds
OAC 3745-17-11

Action

Control of Visible
Particul ate
Em ssi ons

Restiction of
Emi ssion of
Fugi tive Dust

Restriction on
Particul ate
Em ssi ons

TABLE A-4
OTHER ACTI ON- SPECI FI C REQUI REMENTS

Requi r enent Det er mi nati on
Al R POLLUTI ON CONTROL ( Conti nued)

There shall be no visible particulate enissions from any Applicable
paved roadways or parking area except for a period of tinme

not to exceed six mnutes during any sixty-m nutes

observation peri od.

There shall be no visible particulate emi ssions from any
unpaved roadway, parking area, or material storage piles
except for a period of time not to exceed thirteen m nutes
during any sixty-mnute observation period.

No person cause or pernmit any fugitive dust source Rel evant and
to be operated; or any material to be handled, transported Appri ate

or stored; or a building or its appurtenances or a road to

be used constructed, altered, repaired or denolished

wi t hout taking or installing reasonably available control

nmeasures to prevent fugitive dust from beconing airbone.

Such reasonabl e avail able control measures shall include,

but not be limted to, one or nore of the follow ng which

are appropriate to mnimze or elimnate visible particulate

em ssions of fugitive dust:

I the use of water or other suitable dust suppression
chenicals or the control of fugitive dust fromthe
denolition of existing building or structures, construction
operation, the grading or roads or the clearing of |land; or

! the periodic application of asphalt, oil, water, or other
sui tabl e dust suppression chemicals on dirt or gravel roads
and parking lots, and any other surfaces which cause
em ssions of fugitive dust.

The following are restriction for particulates from any Appl i cabl e
operation, process, or activity which releases or may

rel ease particulate em ssion into the ambient air. These

limts are based on the weight of material being

processed.

Renar ks

This requirement is applicable only

to certain cities in Butler
Hami | ton Counti es.

and



TABLE A-4
(conti nued)

Citation Action Requi r enent Det er mi nati on Remar ks

Al R POLLUTI ON CONTROL ( Conti nued)

Chio Particulate Matter Restriction on Process Wi ght at Al l owabl e Rate of Applicable
St andar ds Particul ate Maxi mum Capaci ty Particul ate Em ssion
OAC 3745-17-11 Em ssi ons I b/ hr. I b/ hr.
(conti nued)

100 0.551

200 0.877

400 1.40

600 1.83

800 2.22

1000 2.58
St andard of Performance Restriction on No owner or operator shall cause to be discharged into the Rel evant and
for Nonnetallic M neral Particul ate at nosphere froma crusher any emissions which: Appropriate
Processing Pl ant Emi ssi ons From
40 CFR §60.672 Crushers ! contains particular matter in excess of 0.05 grams per
(a), (d), (e) dry cubic neter at standard conditions (g/dscm; and

I exhibit greater than 7 percent opacity
Truck dunping of nonnetallic minerals into any crusher is
exenpt fromthese requirenents.
WATER POLLUTI ON CONTROL

Nati onal Pol | utant Storm Water A di scharge conposed entirely of stormwater associated Appl i cabl e Engi neering controls will be
Di scharge Elim nation Di schar ge with industrial activity is required to obtain a NPDES inmplemented to nonitor and
System Associated with permt. control stormwater runoff during
40 CFR §122.26 (a)(1)(ii) Industrial Activity removal , treatnent, and disposal of
40 CFR §122.26 (b)(14) These categories of facilities are considered to be COperable Unit 2 material.
(v), (x) engaging in "industrial activity":

! Jlandfills, land application sites, and open dumps that
receive or have received any industrial wastes (wastes that
is received fromany of the facilities described under this
subsection) including those that are subject to regul ation
under subtitle D of RCRA; and



Citation

Nati onal Pol | utant

Di scharge Elimnation
System

40 CFR §122.26 (a)(1)(ii)
40 CFR §122.26 (b)(14)
(v),(x) (continued)

Cl ean Water Act §404
(33 U.S.C. §1344)

Gui delines for

Speci fication of Disposal
Sites for Dredged or Fill
Mat eri al

40 CFR §230.10

Action

St orm Wat er
Di schar ge
Associ at ed
I ndustri al

Wi th
Activity

Di scharge of

Dr edged or
Mat eri al

Fill

TABLE A-4
(conti nued)
Requi r enent Det er mi nati on

WATER POLLUTI ON CONTROL (conti nued)

! construction activity including clearing grading, and Applicabl e
excavation activities that disturbs 5 acres or nore of total
I and area.
No di scharge of dredge or fill material shall be Applicable
permtted:

T if there is a practicable alternative to the proposed
di scharge which woul d have | ess adverse inpact on the
aquatic ecosystem so long as, the alternative does not
have ot her significant adverse environnental
consequences.

! unless appropriate and practicable steps have been
taken which will mnimze potential adverse inpacts of the
di scharge on the aquatic ecosystem

No di scharge of dredged or fill naterial shall be permtted
if it:

! causes or contributes, after consideration of disposal
site dilution and dispersion, to violation of any applicable
state water quality standard.

! violates any applicable toxic effluent standard or
prohibition under section 307 of ther Clean Water Act.

! jeopardizes the continued existence of species listed as
endangered or threatened under the Endangered Species
Act of 1973, as anended, or results in likelihood of the
destruction or adverse nodification or a habitat which is
determi ned to be as critical habitat under the Endangered
Speci es Act of 1973, as anended.

Renar ks



Citation

Cl ean Water Act

Ni onwi de Permi t

Program

33 U.S.C §1341(a)(1),(d)
33 CFR §330.1 (c)

Action

Nati onwi de Permits
- Terms and
Condi tions

TABLE A-4
(conti nued)

Requi r enent Det er mi nati on
WATER POLLUTI ON CONTROL (conti nued)

An activity is authorized under an NWP only if that Applicable
activity and the permittee satisfy all of the follow ng

NWPs ternms and conditions. Potentially applicable NWPs

i ncl ude:

T Nationwide Pernmit #26 - Headwaters and |sol ated
Wat ers Di scharges

- The discharge does not cause the |oss of nore than
10 acres of waters of the United States.

- The pernmittee notifies the district engineer if the
di scharge woul d cause the |oss of waters of the
United States greater than one acre.

- For discharge in special aquatic sites, including
wet | ands, the notification nust also include a
delineation of affected special aquatic sites,
including wetlands.

- The discharge, including all attendant features,
both tenporary and permanent, is part of a single
and conpl ete project.

! Nationwide Permit #38 - Cleanup of Hazardous and
Toxi c Waste

- This permt authorizes activities required
to effect the containnents, stablization or renoval
of hazardous or toxic waste material that are
performed ordered, or sponsored by a governnent
agency with established | egal or regulatory
authority provided the permittee notifies the district
engi neer.

- For discharge in special aquatic sites, including
wet | and, the notification nust also include a
del i neati on of affected special aquatic sites,
i ncludi ng wet| ands.

Renar ks

In a January 17, 1992 letter to the
U.S. Arnmy Corps of Engineers,

CEPA conditionally certified that
projects authorized by these

Nati onwi de Pernmits will conply

with the applicable privisions of
the Federal Water Pollution

Control Act.



Citation

Clean Water Act

Nat i onwi de Permit

Program

33 U.S.C §1341 (a)(1),(d)
33 CFR §330.1 (c)
(continued)

Cl ean Water Act

Nat i onwi de Permit
Program

33 CFR §330.4 (c)(1)
Chi o Section 401 Water
Quality Certification
OAC 3745-32

Cl eam Water Act General
Resi dual Policies
33 CFR §323.3

Chio Water Pollution
Control Regul ations
ORC 6111. 04

Action

Nati onwi de Permits
- Terns and
Condi ti ons

Nati onwi de Permits
- Term and
Condi tions

Permit for

Di schar ges of
Dredged or Fill
Mat eri al

Acts of Pollution
Prohi bi ted

TABLE A-4
(conti nued)

Requi r enent
WATER POLLUTI ON CONTROL (conti nued)

- This nationw de pernmits does not authorize the
establi shnent of new di sposal sites or the
expansi on of existing sites used for the disposal
hazardous or toxic waste.

State 401 water quality certification pursuant to section
401 of the Clean Water Act, or waiver thereof, is
required prior to the issuance or reissuance of individual
or nationw de permit authorizing activities which may
result in a discharge into waters of the United States

Permit will be required for the discharge of dredged or
fill material into waters of the United States including
waste. Certain discharges specified in 33 CFR Part

330 are pernmitted by that regulation (nationw de permits).

If a discharge of dredged or fill material is not and
by 33 CFR Part 330 (Nationwi de Permits), an individual
section 404 permits will be required for the discharge of

dredged or fill material into waters of the United States.

Di scharges of dredged or fill material into waters of the
United States done by or on behalf of any Federal agency,
ot her than the Corps of Engineers, the subject to the

aut hori zation procedures of these regulations.

No person shall cause pollution or place or cause to be
pl aced any sewage, industrial waste, or other wastes in a
| ocation where they cause pollution of any waters of the
state.

of

Det ermi nati on

Applicabl e
Applicable
Applicable
Applicable

Renar ks



Citation

Chio Water Pollution
Control Regul ations
ORC 6111.04 (continued)

Noi se Control Act

42 U.S.C. 84901, et seq.

Noi se Pol | ution and
Abat enent Act
42 U.S.C. §7641

Action

Acts of Pollution
Prohi bi t ed

Noi se Pol | ution
Control

TABLE A-4
(conti nued)

Requi r enent
WATER POLLUTI ON CONTROL (conti nued)

No person to whom a pernmit has been issued shall place

or discharge, or cause to be placed or discharged, in any
wat ers of the state any sewage, industrial waste, or other
wastes in excess of the perm ssive discharges specified
under such existing permt wthout first receiving a permt
fromthe Director to do so.

NO SE POLLUTI ON CONTROL

The public nmust be protected from noises that jeopardize
health and wel fare.

Det ermi nati on

Applicable

Applicabl e

Renar ks



Citation

Procedures for

| npl ementing the

Nati onal Environnental
Policy Act

40 CFR §6.302(h)
Endangered and
Threatened Wldlife and
Pl ants

50 CFR §17.21, §12.94

I nt eragency Cooperation-
Endanger ed Species Act
50 CFR 8§402.01

I nt eragency Cooperation-
Endanger ed Species Act
50 CFR §402.12 (a), (b)

Chi o Endangered Species
Regul ati ons
ORC 1531. 25

Chi o Endangered Species
Regul ati ons

ORC 1518. 02

OAC 1501:18-1

Location

Endanger ed Species
and Critical Habit

Bi ol ogi cal
Assessnent

Endanger ed Ani nal
Speci es

Endangered Pl ant
Speci es

TABLE A-5
LOCATI ON- SPECI FI C REQUI REMENTS

Requi r enent Det er mi nati on

THREATENED AND ENDANGERED SPECI ES PROTECTI ON

Al'l Federal agencies nust insure that any action

aut horized, funded, or carried out by themis not likely
to jeopardize the continued existence of any listed
species or result in the destruction or adverse

nodi fication of the constituent elenents essential to the
conservation of a listed species within a define critical
habi t at .

Applicabl e

A biol ogi cal assessnment shall evaluate the potential
effects of the action on listed and proposed critical
habi tat and deternine whether any such species or

habit are likely to be adversely affected by the action
and is used in determ ning whether gases consultation
or a conference is necessary.

Applicable

These procedures are required for Federal actions that
are "major construction activities".

No person shall take or possess any native species of
with animal, or any eggs or offspring thereof that is
threatened with state-w de extinction.

Appl i cabl e

No person shall root up, injure, destroy, renove, or
carry away on or from public highways, public

property, or waters of the state, or on or fromthe
property of another, w thout the witten perm ssion of
the owner, |essee, or other person entitled to
possessi on, any endangered or threatened plant listed in
OAC 1501:18-1.

Appl i cabl e

Renar ks

I'n 1994, surveys were conducted for
potential threatened or endangered

pl ant species; no individuals were
found. In 1993 and 1994, surveys

have verified the preference of the state-
threatened Sloan's crayfish

[Oronectes sloanii] in Paddys Run.
Suitable habit for the Indiana bat
[Myotis sodalis], a federally-listed
endangered species, also exists on the
Fernal d property.

No critical habitat is present on the
Fernal d property.

See first remark.

See first remark.



Citation Location
Cl assification of Solid Any
Wase Disposal Facilities
and Practices
40 CFR §257.3-2
Antiquities Act of 1906 Antiquity

16 U.S.C. 8431 Preservation

Ar chaeol ogi cal

Resources Protection Act
16 U, S.C. §47099
Procedures for

I mpl enenting the
Nationly Environnmental
Policy Act

40 CFR §6.301(c)

Ar chaeol ogi cal
Resource Recovery
and Preservation

Protection of
Ar chaeol ogi cal
Resources

43 CFR 87.4(a)

TABLE A-5
(Conti nued)

Requi r enent
THREATENED AND ENDANGERED SPECI ES PROTECTI ON (conti nued)

Solid waste disposal facility or practices shall not
cause or contribute to the taking of any endangered or
threatened species of plant, fish, or wildlife.

Solid waste disposal facilities or practices shall not
result in the destruction or adverse nodification of the
critical habitat of endangered or threatened species as
identified in 50 CFR Part 17.

HI STORI C AND CULTURAL RESOURCE PROTECTI ON

No person mmy appropriate excavate, injure, or

destroy any historic or prehistoric ruin or nonunent,

or any object of antiquity situated or controlled by the
Government of the United States.

Whenever any Federal agency finds, or is notified, in
writing by an appropriate history or archaeol ogi cal
authority, that its activities in connection with any
Federal construction project or Federal |icensed
project, activity, or program nay cause irreparable |oss
or destruction of significant scientific prehistorical,
historical, or archaeol ogical data, such agency shall
notify the Secretary of the Interior, in witing and
shal | provide the Secretary with appropriate
information concerning the project, program or
acitvity.

Det ermi nati on

Applicable
Applicable
Applicable

Renar ks

See first remark

An assessment of the Operable Unit 2
waste units was perforned in March
1993 and it was deternined that the
areas had al ready been sufficiently
di sturbed so that the would be no
requirement to consult the State
study area. Any other proposed areas
of distrubance for Operabler Unit 2
remedi al actions will be survyed and
the SHPO consul ted as necessary.

See above remark.



Citation

Ar chaeol ogi cal
Resources Potection Act
16 U.S.C. 847099
Procedures for

| npl enenting the

Nat i onal Environnental
Policy Act

40 CFR 86.301(c)
Protection of

Ar chaeol ogi cal
Resources

43 CFR 87.4(a)

(conti nued)

National Historic
Preservation Act
16 U.S.C. 8470

36 CFR 800

Procedures for

| npl ementing the

Nat i onal Environnental
Policy Act

40 CFR §6.301 (a), (b)

Native Anerican G aves
Protection and
Repatriation Act

25 U.S. C. §3001

Location

Ar chaeol ogi cal
Resource Recovery
and Preservation

Hi storic
Preservation

Protection of
American | ndian
Graves Sites

TABLE A-5
(Conti nued)

Requi r enent Det er mi nati on

HI STORI C AND CULTURAL RESOURCE PROTECTI ON (conti nued)

No person mmy excavate, renove, damage, or Applicable
otherwi se alter or deface or attenpt to excavate,

renove, dammge, or otherw se alter or deface any

archaeol ogi cal resource |ocated on public |ands unless

such activity is pursuant to a permt.

If an EPA activities may cause irreparable |oss or
destruction of significant scientific, prehistoric
historic, or archaeol ogical data, the responsible official
or the secretary of the Interior is authorized to

undert ake data recovery preservation activities.

A Federal agency nust take into account how each of Applicable
its undertaking could affect historic properties. The

purpose of this Act is not only to protect those

properties listed in or eligible for the National Register

of Historic Places, but also those properties that have

not been listed or formally determined eligible for the

listings.

The heads of all Federal agency shall assune
responsibility for the preservation of historic properties
which are owned or controlled by such agency.

Prior to any Federal undertaking which may directly
and adversely affect any National Historic Landmark,
the head of the responsible agency shall, to the extent
possible, mnimze the harmto such | andmark.

Provides for the return of hunman remains and cul tural Appl i cabl e
objects from Native American graves to affiliated
tribes.

Renar ks

See above remark.

See above renark.



Citation

American | ndian
Rel i gi ous Freedom Act
42 U.S.C §1996

Procedures for

| npl ementating the

Nat i onal Environnental
Policy Act

40 CFR 86.302(a)

[ Executive Order 11990]

Procedures for

I npl enenting the

Nat i onal Environnental
Policy Act

40 CFR 86.302(b)

[ Executive Order 11988]

Location

Protection of
American | ndian
Rel i gi ous Freedom

Protection of
Wet | ands

Fl oodpl ai n
Managenent

TABLE A-5
(Conti nued)

Requi r enent

HI STORI C AND CULTURAL RESOURCE PROTECTI ON (conti nued)

Provides for tribal access by native peoples to grave
sites and sites of cultural, synbolic, or religious
significance.

FLOODPLAI N/ WETLANDS PROTECTI ON

Federal agencies conduction certain activities nust
avoid, to the extent possible, the adverse inpacts
associated with the destruction or |oss of wetlands and
to avoid support of new construction in wetlands when
a practicable alternative exists.

Federal agencies nust evaluate the potential effects of
action they may take in a floodplain to avoid, to the
extent possible, adverse effects associated with direct
and indirect devel opment of a floodplain.

Det ermi nati on

Applicabl e
Applicabl e
Applicable

Renar ks

An updated site-w de delineation of
Fernal d wetl ands, performed in
accordance with the U.S. Arnmy Corps
of Engi neers Wetland Del i neation
Manual , was conpleted in March

1993. Al though there are wetl ands

| ocated near the Linme Sludge Ponds,
the Solid Waste Landfill is the only
subunit with wetlands |ocated inside
the battery limts. These wetlands
may be affected during the Operable
Unit 2 renedial action. Wetlands in
other areas of the site may also be
i mpacted by construction and
operation of the on-site disposal
facility. A Wetland/Fl oodpl ain
Assessnent was conduct ed.

An update flood plain determination
was perfornmed for Paddys Run in

Oct ober 1993 using the Arny Corps

of Engi neers' standard HEC2 water
surface profile analysis program The
100-year flood el evations reach the
wastern slope of the Inactive Flyash
Pile and the toe of the South Field

slope. Indirect,

short-term fl oodpl ain

inmpacts will occure during renediation.

A Wetl and/ Fl oodpl

ain Assessnment was



Citation

DOE Conpliance with

Fl oodpl ai n/ Wt | ands
Environmental Review

Requi renent s

10 CFR 8§10223(a),
(b)(1),(2),(3),(5).(6).(c),
(d). (e)

Location

Fl oodpl ai n/ Wet | ands

TABLE A-5
(Conti nued)

Requi r enent Det er mi nati on
FLOODPLAI NS/ WETS PROTECTI ON ( cont i nued)
DOE shal | excercise | eadership and take action to: Applicable

I avoid to the extent possible the long- and short-term
adverse inpacts associated with the destruction of
wet | ands the occupancy and nodification of
fl oodpl ai ns and wetl| ands, and avoid direct and indirect
support of floodplain and wetlands devel opnent
whenever there is a practicable alternative.

I incorporate floodplain managenent goals and
wet | and protection consideration into its planning,
regul atory, and decision-nmeking processess and shall to
the extent practicable:

- reduce the hazard and risk of flood |oss.

- m nimze the i npact of floods on human safety,
health, and welfare.

- restore and preserve natural and beneficial
val ues served by the floodplains.

- minimze the destruction |oss, or degradation
of wetl ands.

- preserve and enhance the natural and beneficial
val ues of wetland

! undertake a careful evaluation of the potential
ef fect of any DOE acton taken in a floodplain and
any new construction undertaken by DOE in wastel ands
not located in a floodplain

I identify, evaluate and as appropriate inplement
al ternative/wetl ands inpacts

! provide opportunity for early public review of any
pl ans or proposals for actions in floodplains and new
construction in wetlands

Renar ks



Citation

DOE Conpliance with
Fl oodpl ai n/ Wt | ands
Environmental Review
Requi renent s

10 CFR 8§1022.5(b), (h)

DOE Conpliance with

Fl oodpl ai n/ Wet | ands
Environmental Review
Requi renments

10 CFR §1022.11(a), (b),
(c)

DOE Conpliance with
Fl oodpl ai n/ Wet | ands
Environnmental Review
Requi renents

10 CFR §1022. 12(a)

Location

Fl oodpl ai n/ Wet | ands

Fl oodpl an/ Wet | ands

Fl oodpl ai n/ Wet | ands

TABLE A-5
(Conti nued)

Requi r enent Det er mi nati on
FLOODPLAI NS/ WETS PROTECTI ON ( cont i nued)

This part shall apply to all proposed floodplain/ Applicable
wet | ands, actions, including those sponsored jointly with

ot her agencies, where practicable alternatives to the

proposed actions are still available.

The policies and procedures of this part which are
applicable to floodplain action shall apply to all
proposed actions which occur in a wetlands |located in a
fl oodpl ai n.

Concurrent with its review of a proposed action to Applicable
determ ne appropriate NEPA requirenments, DOE shall

determine applicability of the floodplain nanagenent

and wetlands protection requirements of this part.

I'n making a floodplain determination DOE shall utilize
the Flood Insurance Rate Maps (FIRMs) or the Flood
Hazard Boundary Maps (FHBMs) prepared by the

Federal |nsurance Adm nistration of the Department of
Housi ng and Urban Devel opment to determine if a
proposed action is located in the base or critical action
floodplain, as appropriate. For a proposed action in an
area of predominantly Federal or State |and hol dings
where FIRM or FHBM neps are not avail able,

information shall be sought fromthe |and adm nistering
agency (e.g., Bureau of Land Managenent, Soil
Conservation Service, etc.) or fromagencies with

fl oodpl ai n anal ysis experti se.

| f DOE determ nes, pursuant to 10 CFR 88 1022.5 and Appl i cabl e
1022.11, that this part is applicable to the proposed

area, DCE shall prepart a floodplain/wetlands

assessnment, according to the requirenents in this

section (10 CFR §1022.12).

Renar ks



Citation

DOE Conpliance with
Fl oodpl ai n/ Wt | and
Environmental Review
Requi renent s

10 CFR §1022. 15(a)

Chio Solid Waste
Di sposal Regul ations
OAC 3745-27-20 (C)(2)

Chio Solid Waste

Di sposal Regul ation
OAC 3745-27-07

(H (4) (d)

Saf e Drinking Water Act
42 U.S.C. 81424(e)

Chio Solid Waste
Di sposal Regul ations
OAC 3745-27-07

(H(3)(a)

Chio Solid Waste

Di sposal Regul ati ons
OAC 3745-27-07
(H(2)(c)

Location

Fl oodpl ai n/ Wet | ands

Fl oodpl ai n

Stream Lake, or
Wet | and

Sol e Source Aquifer

Any

Any

TABLE A-5
(Conti nued)

Requi r enent Det er mi nati on

FLOODPLAI NS/ WETS PROTECTI ON (conti nued)

If DOE finds that no practicable alternative to |ocating
in the floodplain/wetlands is available, consistent with
the policy set forth in Executive Order 11988, DOE
shall, prior to taking action, design, or nodify its
action in order to minimze potential harmto or within
the floodpl ai n/wetl ands.

Applicable

The limts of solid waste placenent and the | eachate
managenment system cannot be located in a regulatory
fl oodpl ai n unl ess deemed acceptable by the Director.

Applicable

The limts of waste placenent cannot be |ocated within
200 feet of a stream |ake, or wetland, unless deened
acceptable by the Director.

Applicable

GROUNDWATER PROTECTI ON

Al'l Federal financially assisted projects constructed in
the area of a soil source aquifer and its principal
recharge zone will be subject to EPA's review to

insure that these projects are designed and constructed
so that they do not create a significant hazard to public
heal t h.

Applicable

A sanitary landfill facility may not be |ocated within
the surface and subsurface areas surrounding a public
wat er supply well through which contam nants may

nove toward and may reach the public water supply

well within a period of 5 years.

Applicable

A sanitary landfill facility cannot be |ocated above and
aqui fer declared by the federal governnent under the
Safe Drinking Water Act to be a sole source aquifer.

Applicable

Renar ks

A notthe in 53 FR 15876 (May 4,

1988) designated the Buried Valley
Aqui fer Systemof the Great Mam/
Little Mam River Basins of

southern GChio as a sole or

princi pal source of drinking water.
The Fernald site is |ocated above this
aqui fer.



Citation Location

Chio Solid Waste Any
Di sposal Resi dual
OAC 3745-27-07

(H(2) (d)

Chio Solid Waste Water Supply Well

Di sposal Regul ations or Devel oped Spring
OAC 3745-27-07

(H(3)(c)

Chio Solid Waste Any

Di sposal Regul ati ons
OAC 3745-27-07
(H(2)(e)

OEPA Gui dance on Solid Any
Waste Siting Criteria:

Material Acceptable to

the Director

GD202. 104

TABLE A-5
(Conti nued)

Requi r enent Det er mi nati on
GROUNDWATER PROTECTI ON (cont i nued)

A sanitary landfill facility cannot be |ocated above an Applicable
unconsol i dated aquifer capable of sustaning a yield of

100 gal lons per minute for a 24-hour period to an

existing or future water supply well located with

1,000 feet of the limts of solid waste placenent,

unl ess deened acceptable by the Director.

The limts of sold waste placenment cannot be |ocated Applicabl e
within 1,000 feet of an existing water supply well or

devel oped spring unless it is defined acceptable by the

Director or it is:

! controlled by the applicant, is needed as a source of
nonpot abl e water, no other reasonable alternate water
source is available, and the well is constructed to
prevent contamnination of the groundwater, OR

I located at |east 500 feet hydrogeol ogically up-
gradiumfromthe limt of solid waste placement, OR

! separated fromthe linits of solid waste placenent
by a hydrogeol ogic barrier, OR

! constructed and used solely for nonitoring
groundwat er quality

The isolation distance between the uppernost aquifer Applicable
system and the bottom of the reconpacted soil |iner of

a sanitary landfill system cannot be |ess than 15 feet of

in site or added geol ogic material defined acceptable

by the Director.

For geologic material to be deened acceptable to the TBC
Director as added fill under OAC Rul e 3745-27-07
(B)(15), it nmust be able to neet the following criteria:

! the geologic material nust be inperneabl e enough
so it will not store, transmt or yield a significant
anount of water to a well or spring

Renar ks



Citation

OEPA Gui dance on Solid
Waste Siting Criteria:
Material Acceptable to
the Director

GD202. 104 (continued)

Chio Solid Waste

Di sposal Regul ati ons
OAC 3745-27-07

(H (4) (b)

Chio Solid Waste

Di sposal Regul ations
OAC 3745-27-07

(H (4) (c)

Location

Any

Any

Any

TABLE A-5
(Conti nued)

Requi r enent Det er mi nati on
GROUNDWATER PROTECTI ON (cont i nued)

! the geologic material nust be able to inpede both TBC
physically and chemcally, the flow of |eachate
constituents through it

In order to neet both criteria |listed above, the added
geol ogic material shoul d:

! pe classified as CL, SC, GC, CL-M., or CH under
the Unified Soil Classification System (USCS)

! be conposed of particles of which at |east 25% by
dry weight will pass through a No. 200 (75 Im) sieve

! be conposed of no nore than 25% by dry wei ght
particles which will not pass through a No. 4 sieve

! no particle should be greater than 8 inches in
di anet er

! have a final perneability of no nore than 1x10-8
cm sec

! be reconpacted in a manner that when the landfill
is constructed on it, no damage to the landfill liner wll
occur due to settling of the added material

The limts of waste placement cannot be |ocated waste Applicable
300 feet of the sanitary landfill facility's property line,
unl ess deened acceptable by the Director.

The limts of solid waste placenment cannot be |ocated Appl i cabl e
within 1,000 feet of an existing domicile whose owner

has not consented in witing to the location of the

sanitary landfill facility.

Renar ks



Citation

Chio solid and
Hazar dous Waste Rul es
ORC 3734.02(A)

Radi oactive Waste

Managenent
DOE Ot her 5820-2A
Chapter 111 (7)

Location

Protection of Human
Heal th and the
Envi r onnent

Di sposal Site
Sel ection

TABLE A-5
(Conti nued)

Requi r enent Det er mi nati on
GROUNDWATER PROTECTI ON (cont i nued)

The director of environmental protection shall adopt Applicable
and may nodify, suspend, or repeal rules for all solid

waste facilities in order to ensure that the facilities will

be | ocated, maintained, and operated, and will undergo

closure and post-closure care, in a sanitary manner so

as not to create a nui sance, cause or contribute to

wat er pollution, create a health hazard, or violate 40

CFR § 257.3-2 or 257.3-8.

RADI OLOG CAL SI TI NG CRI TERI A

Di sposal site selection criteria (based on planned waste TBC
confinement technol ogy) shall be devel oped for
establ i shing new | ow 1 evel waste disposal sites.

Di sposal site selection shall be based on an eval uation
of the propective site in conjunction with planned
wast e confinement technol ogy, and in accordance with
the National Environnmental Policy Act process.

Site selection shall also be based on the follow ng
criteria:

! The disposal site shall have hydrogeol ogic
characteristics which, in conjunction with the planned
wast e confinement technology, will protect the
groundwat er resource.

! The potential for natural hazards such as fl oods,
erosion, tornadoes, earthquakes, and vol canoes shall be
considered in site selection.

I Site selection criteria shall address the inpact on
current and projected popul ation, |and use resources
devel opment plans and nearby public facilities,
accessibility to transportation routes and utilities, and
the location of waste generation.

Renar ks



Citation

Joi nt NRC- EPA Any
Gui dance on Siting of

M xed Low- Level

Radi oactive and

Hazar dous Waste Units

(March 13, 1987)

Location

TABLE A-5
(Conti nued)

Requi r enent Det er mi nati on
RADI OLOGI CAL SI TI NG CRI TERI A (conti nued)

Areas with highly vul nerabl e hydrogeol ogy deserve TBC
special attention in the sitting of a m xed |owIevel
wast e di sposal facility. Hydrogeology is considered
vul nerabl e when groundwater travel time along any
100-foot flow path fromthe edge of the engineered
contai nment structure in |ess than approxi mately 100
years. Disposal sites located in areas of vulnerable
hydrogeol ogy may require extensive, site-specific
investigations which could |ead to and provi de bases
for restrictions or nodification to design or operating
pratices. However, a finding that a site is located in
an area of vul nerabl e hydrogeol ogy al one, based on the
EPA criteria, is not considered sufficient to prohibit
siting under RCRA.

Renar ks
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1.0 PURPCSE AND OVERVI EW
As stated in Environnental Protection Agency (EPA) QGui dance on Preparing Superfund Decision
Docunents, the responsiveness summary serves three inportant purposes. First, it provides
Departnment of Energy (DOE) and EPA with infornmation about community concerns and preferences
regarding the renedial alternatives. Second, it denonstrates how public coments were
integrated into the decision-naking process. Third, it allows DOE and EPA to fornally respond
to public comments.

Thi s Responsi veness Summary has been prepared pursuant to the terns of the 1991 Amended Consent
Agreenent between DCE and EPA (and the 1993 Amendnent), as well as other requirenents,
i ncl udi ng:

1 The Conprehensi ve Environmental Response, Conpensation, and Liability Act
(CERCLA) as anended by the Superfund Anendnents and Reaut hori zation Act
(SARA), 42 United States Code (U.S.C) Section 9601, et. seq.;

National G| and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code
of Federal Regulations (CFR) Part 300;

Community Regul ations in Superfund: A Handbook, Jan. 1992, EPA/ 540/ R-92/009; and

Qui dance on Preparing Superfund Decision Docunent: The Proposed Pl an, The
Record of Decision, Explanation of Significant D fferences, The Record of Decision
Anmendnent, InterimPFinal, July 1989, EPA/ 540/ G 89/ 007.

As stated above, this Responsiveness Summary docunents EPA and DCE responses to all comments
recei ved during the Qperable Unit 2 public comment period. After public comments and concerns
were formally submitted to DOE, in oral and witten form the comrents were summarized into

i ssue statenents and responded to accordingly. Copies of the actual coments received the
included in Attachthrent I.

Section 2.0 of this Responsiveness Summary gives an overview of public involvenent for the
Fernal d Envi ronnmental Managenent Project (FEMP) and public invol venent during devel opnent and
approval of the Operable Unit 2 Renedial Investigation (RI) Report and Feasibility

St udy/ Proposed Plan - Environnental Assessnent (FS/PP-EA). Section 3.0 discussed devel oprment of
the issue statenents and presents public concerns and DCE responses. Section 4.0 presents
comments which did not result in issues.

2.0 PUBLIC | NVOLVEMENT

DOE' s formal community relations programfor the Fernald site, which began in 1985, focused on
opening the lines of comunication with nenbers of the public residing near the FEMP site. A
variety of foruns were used to provide infornmation to the community, including a periodic
newsl etter, regular comunity neeting, and availability sessions. Qher activities included
site tours, open houses, a speakers bureau, conmunity assessnents, and the devel opnment of fact
sheet s.

Several reading roons, which were |ater consolidated into one facility |ocated near the FEWP
site, were opened to house infornation about all aspects of the Renedial
Investigation/Feasibility Study (RI/FS) process. In 1990, DCE established an Adm nistrative
Record for the site. The local Adnministrative Record is located in the Public Environnental
Information Center (PEIC) at 10845 Hanmilton-d eves H ghway, Harrison, Chio 45030; a copy of the
Adm ni strative Record is also naintained at the offices of EPAregion V in Chicago, Illinois.



I'n Novenber 1993 DCE i npl enented a public invol venent program mthe FEMP site which ained at

i nvol ving community nenbers and other interested parties in decision naking at the FEMP site.
This public invol verent program (whi ch operates today) consists of three elements: (1) public
information activities, (2) managenent invol venent, and (3) person-to-person comrunication. As
aresult of this public involvement programand the community relations activities required
under CERCLA, DCE provided the public with opportunities to comment on decisions relating to the
renmedi ati on Qperable Unit 2

The RI Report and the FS/ PP-EA were nade available to the public on February 18, 1994 and Apri
29, 1994, respectively. Notices of availability for inspection of both docunents were published
in May 1994 in the Harrison Press, the Hamlton Journal, and The G ncinnati Enquirer. A

wor kshop was hand on May 10, 1994 to present the results of the Rl and to answer questions from
the public.

A general overview of the Qperable Unit 2 subtunits was provided, the nature and extent of
contamination in the soils and groundwater were illustrated testing solid block nodeling, and
the results of the Qperable Unit 2 Baseline R sk Assessnent were presented. Another public

wor kshop was hand on June 28, 1994 to discuss the FS/ PP-EA that had recently been submitted to
EPA and Chio Environnental Protection Agency (CEPA). The purpose of this informational neeting
was to discuss the alternatives considered for renediation of Qperable Unit 2 and expl ai n how
the preferred renedial alternative was identified. The workshop al so enphasi zed ways the public
coul d becone involved in the decision-nmaking for Qperable Unit 2

On Septenber 13, 1994, CEPA sponsored a public workshop on the possibility of establishing a

di sposal facility on the FEMP property as a conponent of renedial actions. The purpose of this
neeting was to discuss the waiver froman applicable or rel evant and appropriate requirenents
(ARAR) that was requested fromEPA in the Qperable Unit 2 FS/PP-EA to all ow di sposal of FEWP

| ow | evel renediation waste on FEMP property. This waiver was necessary because Chio Solid
Waste Disposal Regul ations prohibit placement of a new solid waste disposal facility over a

hi gh-yi el d solid-source aquifer. (See Section 7.5.4 in the Decision Summary for nore
information on the waiver). On Cctober 25, 1994 DCE hand a public workshop to di scuss any
comrents and concerns of inplenenting an on-site disposal facility.

Information postcard were nail ed rem ndi ng stakehol ders of the Cctober 25, 1994 wor kshop

(di scussed above), the upcom ng public coment period, and the Novenber 8, 1994 formal public
neeting. A notify of avail abl e announcing the opening of the fornal public comrent period
(schedul ed to end on Novenber 25, 1994) for the FS/ PP-EA was public on Cctober 26, 1994. On
Novenber 3, 1994, CEPA held an availability session for nenbers of the public to discuss the
Qperable Unit 2 Proposed Plan. A formal public neeting was then held on Novenber 8, 1994. At
this neeting, representatives from DOE, EPA, and CEPA answered questions about the preferred
remedi al alternative and other alternative under consideration for Qperable Unit 2. The first
part of the nmeeting consisted of a brief presentation and the opportunity for questions and
answers. The second part of the neeting waste dedicated to receiving fornmal coments fromthe
public on the Qperable Unit 2 Proposed Plan. COEPA sponsored a second neeting with the el ected
official of Ross, Crosby, and Morgan townshi ps to discuss the Qperable Unit 2 Proposed Plan and
wai ver on Novenber 30, 1994.

In response to a Novenber 21, 1994 request fromthe public for nore tine to review the renedi a
alternatives, the conment period was extended to Decenber 30, 1994. A notice appeared in the
Harrison Press, Hamilton Journal, and The QG ncinnati Enquirer announcing this extension in
addition to the nailing of informational postcards. On Decenber 19, 1994, DCE anended the
nonthly Grosby Township Trustee neeting to give a briefing on the Operable Unit 2 preferred
remedi al alternative. A second extension was granted pursuant to stakehol der request dated



Decenber 30, 1994 which extended the public comment period to January 20, 1995. A notice
appeared in the Ham Iton Journal and The G ncinnati Enquirer an January 6, 1995 notifying

st akehol ders of the second extension and infornmati on postcards were again nmailed. DOE feet with
the Ross Township facilities cn January 5, 1995 to again discuss the Operable Unit 2 preferred
renmedi al alternative.

Responses to coments received during the public comment period and at the public neeting the
included in this Responsiveness Summary, which is part of the Regul ati ons of Decision (RCD).
The ROD presents the selected renedial action for Qperable Unit 2 at the FEMP site in Fernald
Chi o, chosen in accordance with CERCLA (as anended by SARA) and, to the extent practicable the
NCP. The, information that the Qperable Unit 2 decision is based upon can be found in the

Adm ni strative Record

3.0 SUMVARY OF | SSUES AND RESPONSES

The Operable Unit 2 FS/PP-EA was rel eased for public commrent on Cctober 26, 1994. DCE has
reviewed all witten and oral coments submtted during the public coment period and determ ned
that no significant changes to the preferred renedial alternative were necessary.

Thi s responsi veness summary focuses on the fornmal coments submitted during the public comment
period and oral comments received during the Novenber 8, 1994 formal public neeting held in
Harrison Chio. Wthin this responsiveness summary, oral and witten comments (see Attachment I)
were categorized into significant issues (see Table RS-3-1). For each of these issues, an issue
statenent has been prepared that advi ses the concerns expressed by one or nore of the
comrentors. I n nany instances, the issue statenents are paraphrased fromthe original conmrents
to succinctly represent the conbined concerns of several comentors. The issues resulting from
formal comments have been conpared with the issues raised during other informal question and
answer sessions to ensure that all significant issues have been represented by the issue

stat enent s.

For the purpose of devel opnent issue statenents, a coment is considered significant if it
i nvol ves:

! the definition of the preferred remedial alternative

public or state acceptance of the preferred renedial alternative;

the inplenentation of inpacts of the preferred renedial alternative
concl usi ons drawn from eval uati ons or assessnments provided within the
docunent :

! conclusion of the work perforned; or

enforceability of the decision reached

At the end of each issue statenent, the specific comment letter(s) the identified in

parent heses. So that comment responses can be easily found, the comment letters, comentors,

rel evant issues, and page nunbers are cross-referenced in Table RS-3-2. These comments are al so
part of the Administrative Record for this action. The text of the ROD has been nodified based
on a nunber of public comments contained herein. Al though these changes are not specifically
sumari zed or highlighted, they can be found in both the Declaration Statement and Deci si on
Summary.



TABLE RS-3-1
SUMMARY COF | SSUE STATEMENTS

| SSUE NUMBER TOPI C OF | SSUE

1 ON- PROPERTY DI SPCSAL VERSUS OFF- SI TE DI SPOSAL
(a) Qpposition to On-Site Disposal Facility
(b) Acceptance of On-Site Disposal Facility
(c) Di sposal in the Nevada Test Site
(d) Commericial Of-Site D sposal Facility
(e) Of-Site Regional Disposal Facility
(d) Protection of the Geat Mam Aquifer

2 DESI GN OF THE DI SPOSAL FACI LI TY
(a) Buf f er Zone
(b) Meani ng of Permanence
(c) Fi xing a Problem May Create Bi gger Problens
(d) | ndependent Expert
(e) Si ze

3 WASTE TO BE PLACED I N THE DI SPOSAL FACI LI TY
(a) Waste from Qther Sites
(b) I npl enent ati on of Waste Acceptance Criteria
(c) Cal cul ati on of Waste Acceptance Criteria

4 EXCAVATI ON AND MONI TORI NG TECHNI QUES DURI NG REMEDI AL
ACTI VI TI ES

(a) Real - Ti ne Monitoring
(b) Dilution of Waste
(c) As Low As Reasonabl e Achi evabl e (ALARA)

(d) Pol | uti on Prevention
(e) Transition

5 MONI TORI NG MAI NTENANCE OF THE DI SPOSAL FACI LI TY
(a) Long- Ter m Moni t ori ng/ Mai nt enance

(b) Costs and Commi t nent
(c) Avail abl e of Data and Reports
6 cosT
(a) Al l eged M srepresentation of Monitoring/Mintenance Cost
(b) Cost Should Not Be A Factor
(c) Site-Wde Perspective
7 FUTURE USE/ ONNERSHI P
(a) Omerstop of FEMP Site
(b) Above Background Levds - Public's R ght-To-Know

(c) Future Monetary Benefit
8 PUBLI C PARTI CI PATI ON PROCESS
(a) Ext ensi on of the Public Commet Period

(b) Puplic Involverent After the ROD
(c) Future Review of the ROD

(d) NTS Revi ew

(e) Publ i ¢ Under st andi ng



TABLE RS-3-1

(Cont i nued)
| SSUE NUMBER TOPI C OF | SSUE
9 M SREPRESENTATI ON OF RI SK AND BACKGROUND LEVELS
(a) Ri sk Level s
(b) Background Level s
10 USE OF NEW TECHNOLOGY | N THE FUTURE
(a) Revi ew of New Technol ogi es
(b) Retrievability of Waste
11 | NTEGRATI ON AND CONSI STENCY W TH OTHER OPERABLE UNI TS
(a) Consi stence O eanup Levis
(b) Conpr ehensi ve ROD
12 TRANSPORTATI ON

(a) Saf er Transportation Methods
13 PROCESS KNOW_EDGE



Coment

Letter

A

Corment or
I ssue ldentification

Russ Becknet, Resident of Ross Townshot

la, 2b, 5b, 6a

Board of Trustees, Ross Township

la, 8a

Louis C. Bogar, Resident of Hamlton, Chio
la, 1f, 2b, 2c¢, 3c, 4a, 6a, 9a, 9b, 10a
Robert L. Copel and, Morgan Townshi p Trustee
1b, 1f 2e, 3a

Lisa Crawford, Resident of Harrison, CH

1b, 2a, 3a, 3b, 4a, 4c, 4d, 4e, 5a, 5c, 6¢C

Vi ckey Dastillung, Resident of Ross Township

TABLE RS- 3-2
COWMENT | DENTI FI CATI ON AND TRACKI NG
Page Nunber of Oigina

Coment
RS-1-1
RS-1-3
RS-1-5
RS-1-9
RS-1-11
7a, 8b, 10a
RS-1-16

1b, 1f, 2d, 3a, 3b, 4a, 4c, 5a, 5b, 5c, 6a, 7b, 8b, 8c, 9a, 10a, 10b, 11b

Panel a Dunn, Resident of Harrison, Chio RS-1-19
1b, 2a, 3a, 3b, 4a, 4c, 4d, 5a, 7a, 8b, 10a

Daryl Huff, Resident of Mran Township RS-1-21
la, 1d, 2b, 3a, 3b, 6a, 7c, 8h, 8e

D ck Kasparek, Resident of Hamlton, Chio RS-1-23
3c, 1la, 13a

Dr. WIlliam M Kuhl mann, Resident of RS-1-24
la, 1f, 6a, 12a

Harrison, Chio

Paul Li ebendorfer, Bureau of Federal Facilities, RS-1-25
1b

State of Nevada

Betty C. McKay, Resident of Harrison, Chio RS- 1 - 27
2a, 3a, 3b, 4a, 5a, 7a, 8b

Donal d J. Meyer, Attorney at Law, Harrison, RS-1-28
la, 1le, 5b, 7c

Chio

Di anne R N el son, Departnent of RS-1-30
1b

Environnental Quality State of U ah

Thomas A Schnei der, Chi o Environnent al RS-1-31
1b, 3a, 3b, 4a, 4d, 5a, 5c, 7a, 8b, 10a

Prot ecti on Agency

Joan K Pottenger, Resident of Harrison, Chio RS-1-34
la

H Thonmas & Carolyn A Rasche, Residents of RS-1-35
la

Ross, hio

Larry Stebbins, Resident of Ross Township RS-1-36
la, 3a, 4b

Richard Strinple RS-1-37

1f



TABLE RS- 3-2

(Conti nued)
Coment Coment or Page Nunber of i ginal Issue Identification
Letter Conmment
T Gary Storer, Oosby Township Trustee RS-1-38 la, 5b, 6a, 6b
U Judy Suzuri kawa, G ncinnati Water Works RS-1-41 1f, 8a
\Y Donald H Thiem Resident of Hamlton, Chio RS-1-42 la, 2e
w Uni dentified Comrentor (Puplic Meeting RS-1-43 1b
Eval uati on Sheet)
X Uni denti fi ed Speaker (Puplic neeting) RS-1-45 la, 1c, 1f, 3b, 5b
Y WIlliamL. Vasconi, Chair, Nevada Test Site, RS-1-46 1b, 8d
Communi ty Advi sory Board
z J.E. Walther, Resident of Hamlton, Chio RS-1-48 la, 1L 2a, 2b, 9a, 12a
AA Tom W1l sey, President, Ross Townshi p Board RS-1-49 la, 2b, 6b, 8a
of Trustees
BB Edwa Yocum Resident of Crosby Township RS-1-53 la, 2a, 3a, 3b, 4a, 5a, 7a

CcC Davi d Young, Ross Township Trustee RS-1-54 la



| SSUE 1 - ONPROPERTY VERSUS OFF- Sl TE DI SPOCSAL
Comment .

(a) OPPCSI TION TO ON-SITE DI SPCSAL FACI LI TY. Stakehol ders identified their opposition to the

di sposition of waste at the FEMP site for various reason (1) the renedi ation waste resulting
fromcl eanup of the FEMP site should be transported to and di sposed of at the Envirocare
facility near Cive, U ah because the geology and arid environnent at the Envirocare site is
nore suitable to support a disposal facility (2) several nenbers of the community were under the
inmpression that all contamination at the FEMP site would be excavated and sent off site; (3)
environnental factor (e.g., population density geology, etc.) at the FEMP site could result in
potential problens for the inplenentation of an on-site disposal facility; and (4) the only
reason for on-site disposal is cost. (Coment letters A, B, C J, H P, Q T, V, X Z AA and
CC.)

Response.

(a)(1) DCE agrees that overall the geologic features and arid environnment of the

Envirocare facility in Cive, Uah (as well as DOE' s Nevada Test Site, northwest of Las Vegas)
may present nore favorable conditions for waste dispose, especially for high |evels of

contami nation. However, sonme FEMP renedi ati on waste can be safely disposed of at the FEMP site.
In the Qperable Unit 2 FS/PP-EA, DCE, in accordance with the CERCLA process, bal anced the nine
evaluation criteria to determne the preferred renedial alternative. That evaluation summarized
inthis ROD. Threshold requirenent (i.e., protection of hunman health and the environnent and
nmeeting ARARs or justifying a waiver) are net by both the on-site and off-site disposal
alternatives. DCE has taken a bal anced approach in proposing a solution for disposal of
Qperable Unit 2 remedi ati on waste and ot her FEMP renediation wote. The bal ance consists of
sendi ng the nost contanminated waste (i.e., Operable Unit 1 and Operable Unit 4) to western

di sposal facilities and disposing of the |owlevel renediation wote at the FEMP site. This is
based on the ability to dispose of the |owlevel renediation waste safely at the FEMP site and
the western states" resistance to being the "dunping" ground for All wote. DCE believes,

after taking all factors into consideration, the preferred renedial action for Qoerable Unit 2
(i.e., inplenmentation of an on-site disposal facility) is in the best interest of stakehol ders,
both in Chio and in the western states.

(2) DCE acknow edges community non-acceptance of an on-site disposal facility as expressed by
the commentors concerns stated above. DCE al so understands that sone nenbers of the comunity
were expecting all FEMP waste to be renoved and sent off site. DCE proposes to renove and

di spose off site the portion of FEMP renedi ati on waste whi ch cannot be safely nmanaged at the
FEMP site. However, other factors, such as the inplenentability of Alternative 3 (Of-Site

Di sposal ), have |l ed DOE to propose the disposal of some FEMP renediation waste in an on-site
di sposal facility. One inplenenting factor involves the uncertainty as to the amount of tine
needed for coordination of several stakeholders - stakehol ders in Nevada and/or U ah and

st akehol der in states that waste woul d have to be stopped through. Qher factors include
approval of an Environmental |npact Statement in Nevada Test Site (NTS) and issuance of a final
ruling by DCE Headquarters to all ow di sposal of DCE renedi ati on waste at permtted conmerci al
di sposal facilities.

Unfortunately, waste disposal is an intensely debated i ssue across the country and not just
near the FEMP site. Ctizens in western states have expressed rel uctant acceptance of

nmanagi ng sone waste but are opposed to taking all FEMP renmedi ation waste. Due to these issues,
EPA and CEPA support DCE in this bal anced approach to waste nanagenent where the | ow vol une,

hi gh-concentrati on waste go off site for disposal and the high-volune, |ow concentration waste,
that can be safely disposed of in an engi neered di sposal facility on site, are nanaged at the



FEMP site.

(3) Wen evaluating alternative, DCE considered potential inpacts on and potential inpacts from
environnental factors such as soci oeconom ¢ (includi ng popul ati on denographics, |and use of
areas adjacent to the site, and potential risks to the surrounding popul ation), groundwater,

geol ogy, and biotic resources

Cl eanup alternatives nust be conpacted against the nine evaluation criteria defined by the NCP

A cleanup alternative nmust first meet the two "threshold criteria" - Overall Protection of Human
Heal th and the Environnment and Conpliance with ARARs for justification of an ARAR wai ver),
bef ore bei ng eval uated agai nst the next five "prinmary balancing criteria." The "prinmary

bal ancing criteria" include Long-Term Effectiveness and Permanence; Reduction of Toxicity,
Mobility or Volune, through Treatnent; Short-Term Effectiveness; Inplenentability; and Cost.
The last two criteria, State Acceptanece and Community Acceptance, are the "nodifying Criteria"
and the evaluated after the public comment period. Both Alternative 3 (Of-Site D spose) and
Alternative 6 (On-Site Disposal with Of-Site D sposal of Fraction Exceedi ng Waste Acceptance
Criteria) nmeet the two threshold criteria. It is the evaluation of the "primary bal anci ng
criteria" that there is a difference between the alternatives. As discussed earlier, the
inplenentability of Alternative 3 is uncertain. Under Alternative 6 the renmedi ati on waste
resulting fromcleanup of Operable Unit 2 would be placed in an engi neered di sposal facility
testing proven materials, nmethods, and designs. In addition in the incorporation of a |eachate
collection and leak detection system this engineered facility would include contai nment
features that would be the prinmary neans for ensuring |long-term protection of human health and
the environnent. Additionally, it is inportant to note that nodeling of the facility to
determ ne protectiveness relied only on natural barrier protection and and not take into
account any | ayers conposed of synthetic materials (i.e., flexible menbrane liner, |eachate
collection, and | eak detection. Alternative 6 would be inplenented in a safe, straightforward
manner and woul d be designed to provide |ong-termprotection of human health and the

envi ronnent .

(4) Cost is one of five primary balancing criteria of CERCLA used to determ ne the nost
appropriate solution. Cost was therefore considered; however, as one of nine eval uation
criteria cost was not the sole deciding factor. See discussion above in Issue 1(a)(3).

Comment .

(b) ACCEPTANCE OF ON-SITE DI SPCSAL FACILITY. Several nenbers of the |local public and CEPA
expressed their acceptance of the on-site disposal facility with the view that waste disposal is
a gl obal issue (technological, political, and practical considerations need to be factored into
deci si on-maki ng) and nenbers of the community in other states do not want FEMP waste in their
backyard either. Community menbers thick that DOE should get the worst staff out of here and
take responsibility for the rest that they can safely keep here. However, these sane commentors
also stated that certain conditions nust be feet (e.g., buffer zone, geol ogical support). Sone
of these commentors, including CEPA discussed specific requirenent (e.g., no hazardous waste
storage, wai ver nmust be very site specific) that they felt should be included in the EPA CERCLA
ARAR wai ver of the Chio Solid Waste Siting Criteria.

St akehol ders from Nevada and U ah were al so supportive of the Operable Unit 2 preferred

renmedi al alternative. Stakeholders in both states conveyed that as a result of DCE taking this
bal anced approach (excavation and di sposal of Operable Unit 2 renediation waste in an on-site

di sposal facility and excavati on and di sposal of Qperable Unit 2 renediation waste whi ch does
not neet waste acceptance criteria [i.e, 346 pG /g uranium 238, or 1,030 parts per mllion (ppn
total uraniun] at either the NTS or Envirocare facility), their support for waste di sposa



facilities in thor own states receiving out-of-state waste would continue. (Comment letters D,
EE F, G KN O R W Eand BB.)

Response.

(b) Through the selection of this alternative, DOE is taking responsibility for what can be
safely disposal at the FEMP site while ensuring protection of human health and the environnent.
As the commentors correctly indicate, it is the EPA that would be granting the wai ver to DCE.
The justification for this waiver is provided in the Decision Summary of this ROD and is
suported by the Admi nistrative Record for Operable Unit 2.

Comment .

(c) DI SPCSAL AT THE NEVADA TEST SITE. (One commentor was concerned that the Nevada Test Site
(NTS) was not considered in DOE' s eval uation of alternatives.(Comment letter X))

Response.

(c) Both NTS and Envirocare wei ght considered for the off-site disposal alternative (Alternative
3) inthe Operable Unit 2 FS/PP-EA. The NTS was original used as the "representative off-site
di sposal facility" for cost estimates of Aternative 3. However due to the high cost of

di sposal at the NTS, EPA directed DOE to use a different facility for the cost estimate so that
a nore accurate conpari son could be nade between the alternatives. Because the costs wei ght
significantly lower, the Envirocare facility was chosen as the representative facility for
purpose of the FS. However, DCE has not yet nade a final decision as to which off-the facility
Qperable Unit 2 remedi ation waste woul d be sent to under Alternative 3 or Alternative 6. Both
the NTS and Envirocare the still being evaluated and will be conpeted.

Comment .

(d) COMWERCI AL OFF-SI TE DI SPCSAL FACI LI TY. One commentor was concerned that DCE headquarters
had still not issued a final ruling on the current ban of disposing DOE waste at pernitted
comerci al disposal facilities. (Comment letter H)

Response.

(d) DCE Headquarters has not issued a final ruling to allow the general disposal of DCE
remedi ation waste at pernmitted comercial disposal facilities; however, DOCE Headquarters did
i ssue an exenption (on Novenber 8, 1994) for Operable Unit 1 waste to go to the Envirocare
facility. Since Qperable Unit 2 material that exceeds the waste acceptance criteria and the
Firing Range naterial would be sent off site to a commercial disposal facility, a simlar
exenption woul d be necessary unl ess DOE changes its policy.

Coment .
(e) OFF-SITE REA ONAL DI SPCSAL FACILITY. One commentor suggested that another disposal site in
Chi o be found which does not present the sane risk to the aquifer as the FEMP size. (Coment

letter M)

Response.



(e) The alternatives that were identified for Operable Unit 2 renedi ati on waste cover a broad
range of renedial option, including on- and off-site disposal. The alternative identified in
the comment (a new, off-site disposal facility) is a conbination of the concept presented in
Alternative 3 (an existing, off-site disposal facility) and Alternative 6 (a new, on-site

di sposal facility). The cost of such an alternative woul d be expected to be between the costs
of the two alternatives noted. However, the length of time for permtting and resol ution of
political issues for constructing a new | ow | evel disposal facility (somewhere in Chio) is
believed to inpact inplenentability so extensively as to be prohibitive. The potential for

di sposal of FEMP renedi ati on waste to becone entangled with the highly controversial devel opnent
of a disposal facility for comrercial |owlevel renediation waste fromconpact states could al so
prohibit a tinely cleanup of Qperable Unit 2. For these reasons, establishnment of a new,
off-site disposal facility within the State of Chio waste not considered for detailed analysis
of potential renedies for Operable Unit 2

Comment .

(f) PROTECTION OF THE GREAT M AM AQU FER. (1) Several commentors were concerned that the
on-site disposal facility would not be protective of the Geat Mam Aquifer (a high-yielding

si ze-source aquifer) which provides water to residents and industries in the area. (ne
comrentor noted that the proposed |ocation of the disposal facility is on an uncontam nated area
and that failure of the disposal facility would provide direct access to the aquifer and result
in additional contam nation. Oher commentors felt that the disposal facility should be placed
over the best geology at the FEMP and that all ARARs for protection of the aquifer nust be net.
One commentor expressed content that the aquifer would be polluted forever and true cl eanup
woul d never occur. (Comment letters C, D F, J, S U X and Z)

Response.

(f) The overall protectiveness of the disposal facility has been determ ned through

conservative nodel i ng assunpti ons which were based on the natural protection of the gray clay

| ocated under the proposed location of the disposal facility and and not include the

addi tional protection due to the synthetic nenbrane, clay |layer, |eachate collection system and
| eak detection systemin the engineered disposal facility. A |eak detection systemhas been
included in the design so that repairs to the facility could be inplenented before any

contam nation reaches the sol e-source aquifer

The on-site disposal facility will be constructed over the nost suitable geol ogy avail abl e at
the FEMP in order to provide the greatest anmount of natural protection for the aquifer. Al
ARARs for protection of the groundwater (including Safe Drinking Water Chio standards) will
either be nmet or a waiver will be justified (as in the case of the Chio requirenent prohibiting
di sposal over a high-yield, sole-source aquifer).

It is DOE's belief that the aquifer will not be polluted forever. Operable Unit 5is
currently conducting the South Plune Renpval Action to punp contam nated groundwater to a
treatnent facility. The renedial action and final cleanup levels for restoration of the aquifer
well be determined in the Qperable Unit 5 ROD. The treated water, fromboth the renoval action
and renedial action, will be discharged to the Geat Mam R ver in conpliance with regul ations,
including the dean Water Act. As with the CERCLA sel ection of remedy process precedi ng
Qperable Unit 3 (InterimRenedial Action), 4 and 1 and this Qperable Unit 2, the public well
have the opportunity to comment on and provide input to the decision-naking process for the

sel ection of renedy for Operable Unit 5

I SSUE 2 - DESIGN OF THE DI SPCSAL FACI LI TY



Comment .

(a) BUFFER ZONE. Menbers of the community expressed concern over the buffer zone around the
di sposal facility. Sone asked that at |east 300 feet around the facility be naintained and

anot her requested a "mninumtwo-nile safety buffer zone." (Comment letters E, G L, Z, and
BB.)

Response.

(a) Regul ations specify that a 300-foot. (91-meter) buffer zone mint be between the limts, of
waste placenent and the property boundary. The disposal facility cap reduces direct exposure to
bel ow detectabl e quantities at the surface, thus not posing a risk to hunan health or the
environnent; therefore, a distance farther away (e.g., two-mle buffer zones) would not provide
any additional nmargin of safety. The buffer zone around the disposal facility is not to provide
a "safe" distance in regard to risk/exposure, but rather to all ow adequate easenent for
operation, naintenace, and nonitoring of the facility; hence, a two-mle buffer zone is not
necessary and will not be inplemented. The on-site disposal facility will include at |east a
300-foot buffer zone (are discussed in Section 9.0 of the Decision Summary).

Comment .

(b) MEANI NG OF PERMANENCE. Many commentors expressed concern over the term "pernmanence" being
utilized to explain the assumed protection of the disposal facility. (Comment letters A, C, H
Z, and AA)

Response.

(b) Long-termeffectiveness and pernmanence is one of the nine criteria used to evaluate a
proposed renedy. In accordance with the NCP, pernanence is neasured on a scale, fromrenedia
actions that require | ong-term mai ntenance on the | ower end of the scale (i.e., |ess permanent)
to renedial actions that pernmanently destroy contami nants and require no | ong-term mai nt enance
at the higher end of the scale. One of the ARARs places a yardstick by which permanence can be
judged by requiring disposal facilities be designed to be protective for 1,000 years (with a

m ni mum of 200 years). The nodeling to predict |ong-term possible contam nant transport waste
perforned for 1,000 years, with waste acceptance criteria for the disposal facility based on
levels to be protective during this tinme period. The pernmanence of the disposal facility
materials and construction will be naxi m zed by testing the best avail abl e denonstrated

technol ogy and will be nonitored for continued effectiveness.

Comment .

(c) FIXING A PROBLEM MAY CREATE Bl GGER PROBLEMS. (ne commentor contended that if a failure of
the disposal facility waste directed, the only waste to the fix the problemwould be to dig into
the facility thus possibly creating the potential for additional contam nation. (Comment letter
C)

Response.
(c) As designed, the conposite cap is the prinmary nmeans of protection for the on-site disposa

facility. An inspection and nai ntenance programwill be effect through the service life of the
facility to docurment and nai ntain perfornance objective. 1In the event of unobserved cap



failure, there would be an increase in rainwater infiltration through the facility with a
resultant increase in flowin the underlying | eachate collection system This would serve as a
warning to help in preventing contam nant transport to the aquifer and trigger an investigation
to isolate the failed zone. Cap repair would then be initiated without digging into the
cont ai ned waste

The integrity of the bottomliner can also be nonitored by the | eak detection system It

shoul d be noted that the design of the facility (see Issue 5) and the waste acceptance

criteria were devel oped conservatively as the of the nan-made | ayers of the disposal facility
was assuned during nodeling. Even with the assuned failure the facility maintains protection of
human health and the environnent, including the aquifer. |If a failure necessitates renoval of
the waste or portions of the waste material, the material can be effectively and safety renova
usi ng excavati on techniques simlar to those used for the Qperable Unit 2 subunits.

Comment .

(d) | NDEPENDENT EXPERT. One commentor expressed interest in having an i ndependent expert
oversee the engineering, construction, and "filling" of the disposal facility to insure the
activities the perforrmed properly. The comentor also insisted that reports fromthe

i ndependent review(s) be part of the public record. (Comment letter F.)

Response.

(d) EPA and CEPA the responsible for perform ng oversight activities at the FEMP site
(including all activities associated with the inplenentation of an on-site disposal facility).

In addition, encouraged public involvenent during the renedial design (RD) and renedial action

(RA) process will foster further independent reviews of proposed remedial activities. RD and RA
docunents (e.g., work plans) as well as docunents devel oped fromthe oversight process, wll be
nmade avail able for public inspection and copying at the PEIC. Additionally, EPA Technica

Assi stance Gant (TAG) are nade available to the public to fund activities such as i ndependent
oversi ght of disposal facility design, construction, and nonitoring.

Comment .

(e) SIZE. (ne comentor was concerned that the disposal facility woul d consunme approxi mately
184 acres and that there could not possibly be that much naterial on site. (Comment Letter D and
V.)

Response.

(e) During devel opment of the FS Reports for Operable Units 2 and 5, a nunber of different

al ternatives have been evaluated. Those alternatives extentine varying |evels of protectiveness
and types of |and use. Wen those factors are varied, the amount of material estinmated to
require disposal varies as a direct result. As the stakeholders cone to agreenent about
acceptabl e I and use and acceptabl e protectiveness, the range of material, volume targeted for

di sposal will be narrowed.

For informational purposes, the OQperable Unit 2 FS/ PP-EA presents an extrene case di sposa
facility that covers an area of over 200 acres and has a capacity of 8.5 mllion cubic yards.
However, the capacity of that conceptual facility was based on the nbst conservative assunptions
about land use and protectiveness a the FEMP site. Based on the Operable Unit 2 and Operable



Unit 5 Proposed Plans and the |atest estinmates from Qperable Unit 3, a site-wi de di sposal
facility would realistically be expected to hold between 2.0 and 2.5 million cubic yards of soil
and debris. This Operable Unit 2 ROD specifically addresses approxi mately 300, 000 cubic yards
of waste material from Qperable Unit 2 which would require 35 acres (including the buffer zone)
for disposal. The estimates of the total maxi num and probabl e amounts were provided to 1)
ensure space for all possible renediation wastes from Qperable Unit 2, Qperable Unit 5, and
Qperable Unit 3 should their respective RODs select on-site dispose, and 2) allow the public a
nore conprehensive view of an on-size disposal facility if Qperable Unit 5 and Qperable Unit 3
renmedi ati on wastes are left on site.

| SSUE 3 - WASTE TO BE PLACED I N THE DI SPCSAL FACI LI TY

Comment .

(a) WASTE FROM OTHER SI TES. Many st akehol ders aand OEPA expressed the follow ng opinion: if
the FEMP site is used for waste disposal, it should be used solely to dispose of waste
associated with cleanup of the FEMP site. No other DCE or comercial waste (or anything not
currently on-site, except for sanples that were sent on-site for characterization or
treatability studies) should be brought to the FEMP for on-site disposal. (Comment letters D, E,
F, G H L O R and BB.)

Response.

(a) The decision contained within this RODis specific to Qperable Unit 2 renedi ati on waste
based on the conparison of the nine CERCLA criteria (as discussed in Section 8.0 of the Decision
Summary). Additionally, the EPA waiver to allow waste di sposal over a high-yield sol e-source
aqui fer cannot be transferred to any other FEMP waste or off-site waste. Based on the nine
evaluation criteria, Qperable Unit 3 and 5 will simlarly deci de whether other FEMP renedi ation
waste will remain on-site for disposal. These decisions will be docunented in subsequent RCODs.
The disposal of any off-site waste in this on-site disposal facility will not occur.

Comment .

(b) | MPLEMENTATI ON OF WASTE ACCEPTANCE CRITERIA. Many commentors, including OEPA, had concerns
related to the waste acceptance criteria (defined as the nmaxi num concentration of a given
contami nant that can be placed into the on-site disposal facility while naintaining |ong-term
protection of the aquifer). These concerns include:

(1) that dilution of waste concentration during excavation occur to allow the FEWP

site to actually increase the quantity of waste that could stay on property (i.e.,
meet waste acceptance criteria); (2) the 360 pG/g for urani um 238 shoul d be the upper
limt for the waste acceptance criteria and not an average, and that this val ue should
al so consider the flexibility of being | owered based on other operable unit decision;
(3) other waste besides urani um238 (e.g., other uraniumisotopes, thorium etc.)
shoul d have to neet waste acceptance criteria; and (4) no characteristic hazardous
wast e shoul d be disposed of in the on-site disposal facility (other commentors
proposed no hazardous toxic, and/or radi oactive waste be di sposed of in the on-site

di sposal facility). (Coment letters E, F, G H L, O X and BB.)

Response.



(b)(1) A small anpunt of mxing may occur during nornal excavation, but it is not DCE s

intent to increase the volunme of waste to be disposed of on site (as declared in Section 9.0

of the Decision on Summary). During renediation DCE intends to excavate "hot spot" with
concentrations greater thlan 346 pG /g for urani um238, or 1,030 ppmtotal uraniumbefore
excavating waste that will be disposed of in the disposal facility. Screening and testing of
the two types of excavation materials ("hotspot" naterial and | ess contam nated naterial) will
be performed to verify that the materials were being stopped to the proper disposal facility.
Fol | owi ng excavation of each "hot spot," the in-place material will be nonitored to confirm "hot
spot" renoval. |If test results show the remaining in-place naterial above cleanup levels, it
wi Il be excavated and another round of testing will be perfornmed to confirmthe renoval of that
material in order to verify shipping to the proper disposal facility. By phasing the screening
and confirmation testing in this manner, the opportunity for "hot" material to be inadvertently
m xed with | ess contam nated material will be mnimzed.

(2) The waste acceptance criteria of 346 pG/g for uranium 238, or 1,030 ppmtotal uraniumwell
be a maxi mum | evel for disposal of Operable Unit 2 renediation waste in the on-site disposa
facility (as defined in the Decision Summary). The waste acceptance criteria for uranium 238
may be nodified based on other operable unit waste forns (e.g., building rubble from Qperable
Unit 3); however, alternate urani um 238 waste acceptance criteria would be equivalent to
Qperable Unit 2 waste acceptance criteria in terns of |evel of protection of human health and
the environnent. It is inportant to note that while other operable unit's uranium cl eanup
levels may differ fromthose for Qperable Unit 2 because of variations in localized

hydr ogeol ogy, the waste acceptance criteria for all operable units considering on-site disposa
will be evaluated at the sanme disposal local collection as DOE intents to build only one on-site
di sposal facility.

(3) Wanium 238 waste determned to present the greatest risk in the Qperable Unit 2 risk
assessnent for future uses of the G eat Mam Aquifer; therefore, the waste acceptance
criteria for Qperable Unit 2 renediation waste waste identified in terns of uranium 238

The disposal of all Qperable Unit 2 renediation waste bel ow t he urani um 238 waste acceptance
criteria in an on-site engineered disposal facility waste evaluated in the residual risk
assessnent devel oped for the Qperable Unit 2 FS/PP-EA. The residual risk of the disposa
facility fromall Qperable Unit 2 contamnants is 1.6x10-6. The waste acceptance criteria for
urani um 238 ware established to protect future groundwater quality. |[If it is proposed that
waste fromother operable units will be nanaged in the on-site engi neered di sposal facility, a
simlar analysis will be done by those operable units and may result in additional waste
acceptance criterion for other contam nants.

(4) For Operable Unit 2, the only waste material that woul d be consi dered hazardous the Firing
Range waste, after it is excavated and actively nanaged. This waste (approxi mately 300 cubic
yards) will be shipped off site. Qperable Unit 2 does not have any waste that woul d be

consi dered toxic according to the Toxic Substances Control Act.

Comment .

(c) CALCULATI ON OF WASTE ACCEPTANCE CRITERIA. (1) It waste noted that the waste acceptance
criteria should be in parts per million of total uranium (based on normal enrichnent) instead of
pQ /g of uranium 238 because it is difficult to determ ne uranium238 activity with field
instrunents and it is easier and cheaper to do total uraniumchemcal analysis in a | aboratory
than to do a nore expensive isotopic analysis for uranium238. (2) Several comentors
questioned the results of converting the waste acceptance criteria for uranium?238 frompG/g to
ppmthat were presented in the public nmeeting. One commentor also nentioned that it is



i nappropriate to conpare urani um238 levels in Operable Unit 4 to other operate units because
radium 226 is the maj or contam nant for Qperable Unit 4, not uranium238. (3) One commentor
felt that radioactivity fromall radionuclides shoul d be addressed, not just uranium238. (4)
In addition, average and maxi num waste urani um 238 concentrati ons presented in the public
neeti ng were neani ngl ess because they were not connected to any statistical method and the
cleanup levels presented at that tine did not seemto correlate with either average or maxi num
values. (Comment letters Cand |.)

Response.

(c)(1) Uranium 238 nmass is 99.27%of the total uranium nass; consequently, the two terns are
frequently interchanged. A waste acceptance criteria of 360 pC /g for uranium 238 is equival ent
to 1,071 ppmtotal uranium (routinely rounded to 1,080 ppmtotal uraniun). Please note that as
a result of EPA comments, the waste acceptance criteria for uranium 238 has been changed to 346
pG /g, or 1,030 ppmtotal uranium As indicated in the comments, it is likely that testing for
total uraniumwill be the easier, |ess expensive neans of determ ning urani umconcentrations.
However, the final choices for testing nethods to be used during renediation, both in the field
and | aboratory, will be nade during renmedi al design after evaluation of the anticipated nunber
of tests, the required accuracy and precision, the elapsed tinme required for each nethod, and
the cost of the various nethods. (2) Because of the uncertainty associated with any estimate of
exposure point concentration for soil, the 95 percent upper confidence |evel on the cal cul ated
nmean for either a normal or |ognormal distribution is the recormended val ue used in EPA risk
assessnents. The total uraniumwaste acceptance criteria of 1,071 ppm or 1,080 ppmis

correct (although as a result of EPA comments, the waste acceptance criteria for urani um 238 has
been changed to 346 pC /g, or 1,030 ppmtotal uranium). |If the total activity of urani um 238
urani um 235, and urani um 234 was 360 pC /g, then the total uraniumconcentrati ons woul d be 532
ppmusing a conversion factor of 676 pC/mlligram (ng). The 360 pC /g val ue, however, is the
uraui um 238 activity only, which is converted to a 1,071 ppmconcentration by a 336 pC/ng
conversion factor. Since the uranium 238 nass is 99.27%of the total uranium nass, they the
essentially the same. The table on page RS-3-35 illustrates this conversion

It is agreed that the contamination in the Qperable Wit 4 silos is not accurately represented
by a urani um 238 conpari son alone. Wen the figure in question was prepared, an additiona
figure conparing radi um 226 concentrations ware also drafted. The second figure waste
elimnated fromthe presentation due to tine constraints. Gven that radium 226 is the major
contaminant in Qperable Unit 4, it is interesting to note that the concentrati ons of urani um 238
in Qperable Unit 4 the still significantly greater than those for Cperable Unit 2

(3) Froma renediation viewpoint, the total activity of all radiosotopes is of concern; hence

cl eanup | evel s have been established for many radi oi sotopes. For waste acceptance criteria,
however, the concern is with contam nant transport and tine of travel to the aquifer. Al
contam nant, except uranium 238, have been nodel ed and determned to not inpact groundwater in
the future. Therefore the concentration of uraniumin the disposal facility nust be linmted to
protect groundwater. (4) The average and maxi num concentration for total uraniumpresented in a
chart at the Cctober 25, 1994 public nmeeting were taken from Appendi x A of the Qperable Unit 2
FS/ PP-EA. The average value is either a mean or an estinated nean, depending on the
distribution of the data sets, and the naxi numval ue is the maxi num detected val ue in the data
set. Maxi mum concentrations were not considered outliers in the data set, but rather "hot spot”
in the sanpling. The cleanup level is the concentration at which a 1x10-6 ILCR is achi eved pl us
background. It is independent of data sets except for background data. The cleanup |evels were
provi ded for conparison

I SSUE 4 - EXCAVATI ON AND MONI TORI NG TECHNI QUES DURI NG REMVEDI AL ACTI VI TI ES



Comment .

(a) REAL-TIME MONITORING (1) Several Menbers of the community and CEPA expressed concern that
"real -tinme" nonitoring be inplenmented during the entire remedi al action process and the data
fromthat nonitoring be provided in a tinely manner. One commentor expressed interest in seeing
how DCE intends to inplenment real-tine nonitoring considering open field conditions and vari abl e
wind velocities. (2) CEPA also felt that DOE should attenpt to incorporate any new devel opnent
inreal-time nonitoring fromthe DOE Ofice of Technol ogy Devel opnment as wall as the private
sector. Another commentor agreed that the best avail abl e equi pment and techni ques be used to
protect workers and the comunity. (3) One comentor requested that DCE devel op air em ssion
action levels so that work can be halted if real-tinme nonitoring detects el evated em ssi ons.
(Coment letters C, EL G L, O and BB.)

Response.

(a)(1) Real-tine nonitoring involves the use of devices that can quickly give an accurate
reading of for em ssions without having to take a sanple and send it to a | aboratory for

ti me-consum ng analysis. Real-tine nonitoring can be used for a variety of contam nants,
including radioactivity. Protection of workers and the comunity is the nain goal of a

real -tine nonitoring programand will be used during renedial activities; however, the type of
real -tine nonitoring will vary depending on the activity/action. A short-termrisk assessnent
was preforned for the selected Operable Unit 2 alternative, showing that the risk to the
remedi ati on worker, nonrenedi ati on worker, and off-site citizen would be within acceptable
levels. DOE is commtted to nonitoring and performng renmedial activities to ensure that this
protection is provided and will incorporate real-time nonitoring, as appropriate into RA work
plans. In response to the conmentor who waste concerned about variable wind velocities and
directions, the effect of variable wind velocities and directions will be mtigated by placing
noni toring devices around the construction areas. Summaries of the nonitoring data, real-tine
and other, waste be nmde available to EPA and CEPA and the public through the PEIC

(2) If new technology is developed for real-tinme nonitoring, either by DOE or by the private
sector, DCE waste evaluate it for use at its facilities including the FEMP site. This

t echnol ogy nust, however, be workable in field conditions to ensure the reliability and
effectiveness of the nmonitoring program

(3) Action levels for stopping work based upon protection of both workers and the comunity
already exit. The Qccupational Safety and Health Act and DOE have established standards to
protect workers. DOCE has al so established radiation dose limts for the public in DOE O her
5400.5. DOE will conply with all of these regul ations during renedi ati ons of the FEMP site. It
is DOE's as | ow as reasonabl e achi evabl e (ALARA) policy to established action |evels nuch | ower
than these testingulated levels to ensure that the regul ated | evel s the not exceeded.

Coment .

(b) DI LUTIONS OF WASTE. See |ssue 3(b)(1).

Response.

(b) See response to Issue 3(b(1).

Comment .



(c) AS LONAS REASONABLY ACHI EVABLE (ALARA). It was expressed that during renmedial design,
ALARA principles be incorporated. (Comment letter E, F, and G)

Response.

(c) The DCE process (required by DOE Order 5400.5) whereby exposures and rel eases of radioactive
material the reduced to levels ALARA will be applied during RD and field activities. This ALARA
process was explicitly incorporated into the devel opnent of cleanup criteria for site soil so
that future radiation (residual) doses are reduced to |levels as far bel ow applicabl e standards
as reasonabl e achievable. In addition, ALARA will be incorporated into the RD and RA work pl ans
to mnimze exposure to workers and the general public.

Comment .

(d) POLLUTI ON PREVENTI ON. Conmentors, including CEPA expressed the need for DCE to include
pol lution prevention during design and inplenentati on of the Qperable Unit 2 renedial action
whenever possible. One comentor suggested planting fast-growi ng trees around the perineter of
the site to reduce are em ssions fromgoing off-site. (Comrents letters EE G O and R)

Response.

(d) Throughout the RD and RA process, appropriate nmeasures will be evaluated, utilized, and
nmonitored to minimze the increase of waste, em ssions, runoff, etc. resulting from

remedial activities. Qperable Unit 2 renediation is expected to take 4.25 years; hence,
planting trees that well grow quickly enough nay be difficult. However, existing trees will be
nmai nt ai ned whenever possi bl e.

Comment .

(e) TRANSITION. A commentor expressed concern over the potential for "lag time" between
excavation and final disposition. (Conment letter E.)

Response.

(e) This concern correctly inplies that the period of time fromsoil and waste
renoval / excavation to the placenment in the disposal facility should to be kept to a m ni mum

The disposal facility availability and operation will be coordinated with excavation of Qperable
Unit 2 naterials to allow direct placenent of waste, whenever possible. The main factor that
may cause short delays in placenment of waste in the disposal facility would be inclenent

weat her. The actual procedures for achieving this goal will be presented in greater detail in
RA wor k pl ans.

| SSUE 5 - MONI TORI NG MAI NTENANCE OF THE DI SPCSAL FACI LI TY
Comment .

(a) LONG TERM MONI TORI NG MAI NTENANCE. Menbers of the community felt DCE should commit to an
appropriate long-termnonitoring and nmai ntenance programto verify and naintain the performance
of the on-site disposal facility. One comentor requested yearly inspections. Anot her
comrent or expressed concern that this commtnent to nonitoring and mai ntenance be detailed in
DOE' s administrative others. (Comrent letters E, F, G L, O and BB.)



Response.

(a) As stated and the Decision Sunmary, DCE is conmtted to performng |ong-termnonitoring and
mai nt enace of the disposal facility, the five Operable Unit 2 subunits, and surroundi ng areas
Specific plans (RA Wrks Plans) addressing the paranmeters and the frequency of nonitoring and
inspection will be devel oped with the detailed design activities that will be performed after
the ROD has been signed. These plans waste be nade available for public inspection. In
addtion, CERCLA requires a review every five years of any renedial action with on-site disposa
to ensure protection of human health and the environnent. Five-year reviews the conducted to
assure continued protection of human health and the environnent. The specific content of the
reviews will be determined in the Renedial Action Work Plan, however it is expected to include
review of nonitoring data, engineering controls, and naintenance activity. Moni toring and

mai nt enance requirenments have been nandated by both the State of Chio and DOE. (Qperable Unit 2
noni toring and nai ntenance activities waste be at a mnimumconplete in conpliance with Chio
Solid Waste Landfill Regul ations (Chio Adm nistrative Code 3745-27) and DOE Ot her 5820. 2A

(Radi oacti ve Waste Managenent).

The overall protectiveness of the disposal facility has been determ ned through conservative
nodel i ng assunptions. The nodeling utilized to established the urani umwaste acceptance
criteria for the disposal facility waste based on the natural protection of the gray clay

| ocated under the proposed | ocation of the disposal facility and and not consider the additiona
protection due to the synthetic nenbranes in the engineered disposal facility, the clay liner
or the leachate collection and | eak detection system Additional factors of safety will be
eval uated during the engi neering design and construction of the disposal facility.

Comment .

(b) COSTS AND COW TMENT. (1) One commentor asked how DCE coul d be assured future generations
woul d continue nonitoring and nai ntenance of the disposal facility - DOE should not inpose that
burden on future generations. (2) Several commentors questioned what woul d happen if Congress
cuts DOE's budget. One commentor further requested a description of the worst case scenarios
for the disposal facility, the community, and the environnent in the event of budget cuts.

Anot her commentor stated that public notice and comment with the stakehol ders should be a part
of any dramati c budget cuts. The commentor further stated that if another agency were to assune
DCE' s renedi ati on and operation and nai ntenance functions at the site, such an agency nust
assune all DCE ROD responsibilities. (Comrent letters AA F, M T and X))

Response.

(b)(1) The commentors' concerns the acknow edged. DCE agrees that one cannot precisely predicts
its future actions or future generations' actions. This is a national issue spanning all types
of waste and disposal facility. Wile no specific enforceabl e nechani sm has been devel oped to
ensure nultiple generation conpliance (greater than 30 years), DOE is committed to nonitoring
and nmintai ning the disposal facility. The scope and frequency for nonitoring will be
established in the RA work plans and will be re-evaluated during the five year reviews required
by CERCLA when waste renmintain on-site.

EPA will retain regulatory authority to enforce the nonitoring and review activities and any
ot her additional nmaintenance or renedial activities should they be necessary.

(2) Again, the commentors concerns are acknowl edged. 1In this tine of enphasized fisca
responsi bility, budget reductions for governnental departments and agenci es across the



country are a political reality. |If a DCE budget reduction were to occur, DCOE would need to
evaluate its sites across the DCE conplex to determne how to best allocate its financial
resource. DCE would involve its stakeholders in such decisions. (See Issue 8 for further

di scussion on the public participation process.) At this tine a worst case scenari o cannot be
accurately predicted due to the nunber of variables associated with such a prediction. Regarding
protection of the disposal facility, community, and environment, it is inportant to keep in mnd
that although institutional controls, such as fences and nonitoring, will be enployed to help
mai ntain protection during and foll owi ng renedial activities, reliance on such nmeasures
followi ng waste di sposal plays only a minimal role in the continued protection of human health
and t he environnent.

Conti nued federal ownership of the FEMP site is a key conponent of the selected renedy; however
if another governnental agency or departnment were to assume responsibility for the FEMP site, it
woul d be necessary to transfer the property (i.e., deed) to that entity. CERCLA Section 120(h)
requires that before property can be sold or transferred by a federal departnment or agency, the
deed nust state that all renedial action necessary to protect hunman heal th and the environnent
has been taken before the date of transfer

Thus, activities required under the Operable Unit 2 ROD woul d need to be conpl ete before a
transfer could occur. CERCLA further stated that the governnent woul d be responsible for any
costs associated with any addtional renedial action, should it be necessary, after a sale or
transfer of the property.

Comment .

(c) AVAI LABILITY OF DATA AND REPORTS. Several commentors expressed concern that nonitoring data
and 5-year reviewreports be available to the public. One comentor included a specific list of
organi zations that should receive any annual or 5-year review reports (Ross, Crosby, and Morgan
Townshi ps; Butler and Ham Iton Counties; EPA CEPA, and Chio Departnent of Heath; and
Congressional and State Representatives). (Comment lethers E, F, and Q)

Response.

(c) Any report that is submtted to EPA, including nonitoring data and mai nt enance i nspection
reports, will be available to the public through the PEIC. The nailing list for any sunmmary
reports or 5-year reviewreports will be simlar to the nmailing list for the Site-Wde Annual
Envi ronnental Report (see response 5a on page RS-3-27 for information on CERCLA five-year
reviews.) The organizations and individual |isted above are currently receiving the Site-Wde
Annual Environnental Report so they will continue to receive FEMP nmilings unless they request
to have their name deleted. At any tinme, a group or individual may request to be added to the
mailing list for FEMP publications and notices

| SSUE 6 - COST
Comment .

(a) ALLEGED M SREPRESENTATI ON OF MONI TORI NG MAI NTENANCE COST. Many st akehol ders expressed
concern over the cost estimated for nonitoring and naintenance of the on-site disposal facility.
Many felt costs were inaccurately calculated and that the costs of Alternatives 3 and 6 woul d
even out if the on-site disposal facility should fail. (Conmrent letters A, C, F, EL H Z and
T.)



Response.

(a) The cost estimates in the Qperable Unit 2 FS/ PP-EA were prepared on a present worth basis
Present worth analysis allows projects of varying schedules to be given an unbi ased conpari son
In this study, present worth is basically the anount of noney that woul d have to be invested
today to conpletely pay for all construction costs for an alternative, plus 30 years of

noni toring and nai ntenance costs follow ng conpletion. This adheres to EPA protocol for cost
estimation. The 30-year cutoff for nonitoring and nami ntenance costs is used because costs the
relatively mnor (in present worth terns) after that period, and because the ability to foresee
financial conditions beyond 30 years is poor. For projects with long termnonitoring and

mai nt enance costs, the costs beyond 30 years can be estimated as the noney needed today to
establ i shed a fund which, at the end of the 30-year period, would be capabl e of vyielding
sufficient interest to pay for nonitoring and nai ntenance of the on-site disposal facility for
1000 years in the future. The nost recent FS estimates and the additional nonth needed for the
noni toring and nai ntenance fund the presented in the table below for Alternative 3 and 6.
Alternative 3 (Excavation and Of-Site Disposal) requires continued nonitoring at the subunits
where the waste excavated while Alternative 6 (Excavation and On-Site Disposal with Of-Site

Di sposal of Fraction Exceeding Waste Acceptance Criteria) requires nonitoring at both the
subunits and at the on-site disposal facility. The costs beyond 30 years the based on the sane
interest rate and inflation rate assunption utilized in the overall estinate.

Estimate with 30 years of Addi tional Cost for Mnitoring
Al ternative Moni tori ng & Mai nt enance & Mai ntenace Beyond 30 Years
3: Of-site D sposal $213, 000, 000 $9, 000, 000
6: On-site D sposal $106, 000, 000 $13, 000, 000

Comment .

(b) COST SHOULD NOT BE A FACTOR  Wiether costs are accurately represented or not, others felt
cost should not be a factor in the selection of a renedial action. (Comment letter T and AA)

Response.

(b) Cost is one of five "primary balancing criteria" (as discussed in Section 8.0 of the

Deci sion Summary) used to determned the nost appropriate solution under the CERCLA process for
sel ection of a renmedy. Cost waste therefore considered, however, as one of nine evaluation
criteria it was not the sole deciding factor. See response to Issue (1)(a) for greater detail

Comment .

(c) SITE-WDE PERSPECTIVE. One commentor was interested in review ng the costs associated with
the possibility for disposal of other operable unit waste (i.e., Qperable Unit 5 and Qperabl e
Unit 3) on site. (Comment letter E.)

Response.

(c) The costs presented in the Qperable Unit 2 Proposed Plan the for the disposal of Operable

Unit 2 renediation waste only. However, DCE is currently evaluating the potential for disposa
of other operable unit renediation waste in the disposal facility and will provide information
for public review as it becones available and fornally during the Qperable Unit 5 and Qperabl e
Unit 3 public coment periods



| SSUE 7 - FUTURE USE/ OMNERSH P
Comment .

(a) OMNERSH P OF FEMP SITE. Menbers of the commnity and OEPA suggested that DCE ownership and
the of institutional controls Unit Operable Unit 2 or that portion of the site on which the
on-the disposal facility is located is essential in protecting human health and the environnent.
O hers expressed that protectiveness could only be ensured if DOE (or the federal government)
mai ntai ns ownership of the entire site. One commentor noted that full disclosure and any
restrictions to the FEMP property need to be included in the deed to the property. (Conment
letters E, G L, O and BB.)

Response.

(a) The preferred renedial alternative for Qperable Unit 2 requires continued federal ownership
of the FEMP the with institutional controls (such as fencing and nonitoring). At this tinme, DCE
cannot declare future ownership of the entire site until conpletion of the renaining operable
unit renedial decision and input fromthe Fernald Ctizen's Task Force (FCTF) [a site specific
advi sory board chartered in August 1993 to devel op recommendati ons on futue use(s), cleanup
levels, cleanup priorities, and waste nanagenent options at the FEMP solid, and other

st akehol ders. Shoul d the future use(s) of the FEMP the change from federal ownership with
institutional controls, the Operable Unit 2 alternative would be re-evaluated to ensure
protection for the designated use. Note that any decision to transfer ownership to a
non-federal entity would be a significant change fundanentally altering the basis features of
the selected remedy resulting in the amendnent of the RCD.

Restrictions to the use of the property will be noted on the property deed before the property
could be sold or transferred to another party. Refer to Issue 5(b)(2) for nore discussion on
deed restrictions.

Comment .

(b) ABOVE BACKGROUND LEVELS - PUBLIC S RIGHT-TO- KNOW One commentor felt that the public had
the fight to know whenever "material s" released fromthe federal control were above background

I evel s (even though bel ow cl eanup | evels. The comrentor felt that posting information about
areas that are above background |l evels (once renmedial activities are conpleted) is essential for
the public to nake inforned choices as to any exposure they might receive. (Comment letter F.)

Response.

(b) At this tine, end-use of the property has not been determ ned. However, DCE will identify
any necessary the use to ensure safe use of the property in areas that the above background
level s (but nmeet or are below cleanup criteria). DCE EPA, and CEPA as wall as the FCTF
maintain that the feature use(s) and cleanup levels on the FEMP site will be protective of human
heal th and the environnent.

Coment .
(c) FUTURE MONETARY BENEFI T. Commentors expressed the opinion that it is in the best interest

of are residents as well as the federal governnent to have contam nants renoved to enable the
site to be converted to a use which will be a nonetary tests to both the community and federa



governnent. One commentor waste concerned that DOE will bury the waste and nove away | eavi ng
area residents with no benefit fromthe site having been there. (Conment letters Hand M)

Response.

(c) DCE, EPA, and CEPA the working closely with the FCTF [as discussed in Issue (a)] in an
effort to logically reach a bal anced decision regarding the nost feasible future | and use(s) for
the FEMP site. The FCTF, based on input fromthe community and ot her stakehol ders, well nake a
recommendation to DOE as to what the end-the of the FEMP site should be. The FCTF enbody
several values in their recomrendation including environnental, econonic, social and human, and
l ong-term nmanagenent. DCE will give full consideration to the FCTF recommendati on when maki ng
its design on future use(s) of the FEMP site.

| SSUE 8 - PUBLI C PARTI Cl PATI ON PROCESS

Comment .

(a) EXTENSI ON OF THE PUBLI C COWENT PERI CD. On Novenber 21, 1994 a fornal request to extend the
public comment period by 30 days waste nade by Betty Brown on behal f of the Ross Township
Trustees. On Decenber 20, 1994, the Ross Townshi p Trusses requested a second 30-day extension.
QO her stakehol ders expressed concern about not having sufficient time to review the renedi al
alternative. (Comrent letters B, U and AA)

Response.

(a) DCE considered both request for extension of the public review period in accordance with the
provi sion of the NCP, 40 Code of Federal Regulations (CFR) 300.430(f)(3)(i)(CO. In accordance
with Sections XVII1.B.5 and XVI11.D of the 1991 Anended Consent Agreenent, DCE requested EPA
concurrence for the initial 30-day schedul e extension to the public review period. The EPA
orallu concurred on Novenber 22, 1994 with witten concurrence on Decenber 14, 1994. DCE issued
formal public notification of the first extension on Novenber 30, 1994. Followi ng the second
30-day extension request recei ved on Decenber 30, 1994, DCE granted a 20-day extension to allow
for appropriate stakehol der review while maintaining established schedule. Docunentation of
these decisions can be found in the Admnistrative Record located locally in the PEIC ast 10845
Ham | t on-d eves H ghway, Harrison, Chio 45030.

Conment . (b) PUBIC | NVOLVEMENT AFTER THE ROD. St akehol ders, includi ng CEPA, expressed a
desire to continue the sane | evel of public involverment in post-RI/FS activities. Sone nenbers
of the community requested that DCE fornally specify the |level of public involvenent during RD
and RAin the ROD. (Comment letters E, F, G H L, and Q)

Response.

(b) As a result of sone of these sane concerns during the Qperable Unit 4 public review
process, DCE revised the FEMP Community Relations Plan to include public participation during RD
and RA

The Revi sed Community Rel ations Plan was revi ewed by OEPA and EPA and was distributed for

st akehol der review. CEPA approved the docunent in Decenber 1994 and EPA approved the docunent

in January 1995. Additional revisions of the Community Relations Plan are anticipated to focus
on public involvenent during |long-termnonitoring and nai ntenance and CERCLA five-year revi ews.



The frequency for the review and revision of the Community Relations Plan waste be agreed upon
bet ween EPA and DCE after input is solicited fromthe public.

Comment .

(c) FUTURE REVIEWOF THE ROD. (One commentor was concerned that a mechani smfor stakeholders to
initiate a request for future review or possible amendnent of the ROD be included in the ROD.
The commentor was al so concerned that if for sone reason the ROD could not be fully inplenented,
the ROD shoul d be reopened with full public participation. This comentor also stated that the
ROD shoul d be enforceable with fines and lawsuits, if necessary. (Comment letter F.)

Response.

(c) The ROD is a signed, legally enforceabl e docunent. After signature of the ROD by EPA if
the remedial action differs significantly fromthe renedy selected in the ROD with respect to
scope, perfornmance, or cost, DCE woul d either:

1) Publish an explanation of significant difference (when a renedial action difference
significantly change, but does not fundanentally alter the renedy selected in the ROD with
respect to scope, performance, or cost) to be nade available to the public in the Adm nistrative
Record and Information Repository (i.e., PEIC) along with publication in a major |ocal newspaper
of general circulation (a notice briefly summari zing this explanation including the reasons for
such difference); or

2) Propose an anendnent to the ROD (when a renedial action difference fundanentally alters the
basic features of the selected renedy with respect to scope, performance, or cost). To anend
the ROD, DCE woul d issue a notice of availability and brief description of the proposed
anendnent in a najor |ocal newspaper of general circulation; make the proposed amendnent to the
ROD and i nfornati on supporting decision available for public comment; and provide a reasonabl e
opportunity to coment, not |ess than 30 cal endar days.

In the event of a ROD nodification DOE will notify stakehol ders and provi de an opportunity to
voi ce questions and concerns. A workshop woul d be offered if the nodification is an

"expl anation of significant differences." |In the case of a ROD anmendnent, a workshop coul d be
provided if there was significant interest fromthe public in having both a formal public
neeting and an infornati onal workshop.

In response to concerns regarding full inplementation of the ROD, the primary enforcenent
vehicle of the ROD is the 1991 Anrended Consent Agreenent which requires DCE to inplenent,

subj ect to EPA approval, renedial design (RD) and renedial action, (RA). The 1992 Anended
Consent Agreenent includes provisions for stipulated penalties in the event of DCE
non-conpliance with RD and RA requirenment. Non-conpliance would include failure by DOE to
inplenent the renedy selected in the ROD. In addition, Section 310(a)(1) of CERCLA [42 U S.C
89659(a)(1)] affords person the right, under certain circunstances, to take civil action to
enforce the terns of the 1991 Arended Consent Agreenent.

Comment .

(d) NTS REMIEW The NTS G tizens Advisory Board (CAB) is concerned that NTS communities have
been given insufficient tine to review and comment on nany issues associated with the FEMP site.
The CAB felt that NTS comrunities should be afforded the same time frane as Chio residents to



consider the issues. (Comment letter VY.)
Response.

(d) DCE agrees that the NTS conmmunities should be given the sane anount of tinme to consider and
comrent on issues at the FEMP site that could potentially inmpact communities surround the NTS
Representatives from Nevada, including the CAB, the now on the FEMP site docunent nmiling and
postcards were nailed to the CAB and State announci ng both public conment period extensions. |If
future problens in obtaining FEMP site docunents for review arise, stakehol der shoul d contact:

Gary Stegner, Director
Public Information

Fernald Area Ofice

U S. Departnent of Energy
P. O Box 538705

G ncinnati, Chio 45253-8705
Phone: (513) 648-3153

Comment .

(e) PUBLI C UNDERSTANDI NG One commentor waste concerned that the public does not truly
under stand what a permanent disposal facility means for the area. (Comment letter H.)

Response.

(3) DCE intends to continue involving community nenbers and other interested parties in decision
maki ng at the FEMP site. DCE has provided the public with several opportunities to conment on
decisions relating to the remedi ation of Qperable Unit 2. Section 2.0 of this Responsiveness
Summary di scusses the comunity relation activities that were concluded for stakehol ders
interested in the Operable Unit 2 renedial action. DOE is comitted to public involvenent to
ensure informed decisions are nade. |f the commentor or other stakehol ders have any suggestions
for inmproving DOE's public invol venent program please contact Gary Stegner a the address |isted
in the precedi ng paragraphs.

| SSUE 9 - M SREPRESENTATI ON OF RI SK AND BACKGROUND LEVELS
Comment .

(a) RISK LEVELS. (One commentor expressed content that an Increnental Lifetime Cancer risk
(ILCR) of 1x10-6 (one in mllion) is an unjustifiable and ultraconservative risk |evel and that
the Fernald Gtizen Task Force will recommend a renedi ati on goal of 1x10-5 (one in one hundred

t housand which is equivalent to ten in one mllion) in their report to DOE. The commentor al so
recommended that EPA reevaluate the "slope factor"” nethod for determning risk due to

radi oactivity. Another comentor declared the opposite by saying that there is no safe
threshol d for human exposure to radioactivity One commentor felt that the cleanup goal should be
background levels. (Commit letters C, F, and Z.)

Response.
(a) The ILCR range identified by CERCLA regulations is 1x10-6 for 1x10-4 for the entire site.

Separate sets of cleanup levels in Qperable Unit 2 were eval uated based on each of the 1x10-6
1x10-4, and 1x10-4 LLCR levels. It should be noted that while the cleanup | evels set for each



of thee ILCR levels the protective of hunman health, it is also inportant to calculate the tota
risk for a renedial altenative fromthe total exposure to exposure to contam nants of content
through nul tiple exposure pathways (i.e., additive risk). This evaluation was conducted in the
Qperable Unit 2 FS Residual R sk Assessnent.

Because of this additive nature of risk and risk contributed fromother operable units

cleanup | evel s based on 1x10-6 ILCR risk were used as the point of departure for eval uating
Qperable Unit 2 alternatives. This is consistent with the eval uation conducted in the Qperable
Unit 1 and Operable Unit 4 RI/FS docunents.

The Anended Consent Agreenment schedul e required Qperable Unit 2 to identify a preferred renedi a
alternative before the Fernald G tizens Task Force (FCTF) nmde final recommendations. As
identified in the Operable Unit 2 FS/PP-EA, DCE will give full consideration to the FCTF
recommendat i on

The slope factors used to deternmine the risk fromradi oactivity were obtai ned fromthe nost
current edition available at the tine of the evaluation (1993) of the EPA Health Effects
Assessnment Summary Table. This table contains the best reliable information that is currently
avail able and is required to be used in CERCLA risk assessnent. Any significant changes to

sl ope factors in the future will be evaluated prior to initiation of renedial action and during
the CERCLA 5-year reviews after the renedial action is initiated. Should a change to the
remedi al action be warranted, a nodification to the ROD waste be proposed and presented for
public comment. See the response to Issue 8(c) for a discussion of the ROD nodification and
associ ated public invol venent process.

Comment .

(b) BACKGROUND LEVELS. One commentor felt that Qperable Unit 2 background | evels were confusing
and possibly wong. As an exanple the comentor cited specific tables fromthe Qperable Unit 2
Proposed Plan (Tables 5.2, 5.3, and 5.4) in which the sumof the background levels for the

urani umisotopes did not equal the background level for total uranium Additionally, it was

al so noted that the background levels for Qperable Unit 2 are inconsistent with other operable
units and the statistical uncertainty of the background values is not presented. (Comment
letter C)

Response.

(b) The background val ues used for Qperable Unit 2 are based on the data in the EPA approved
background reports for groundwater and soil for the FEMP site. The 95th percentile value of the
data waste used to represent background in these reports. The background data for each of the
Qperable Unit RI/FS docunents were the same. These docunents are referenced in the Operable
Unit 2 R Report and can be found in the Adm nistrative Record at the PEIC. It is inportant
when conparing nunbers to be sure to note whether the background is for surface soil or
subsurface soil. Because of the planned excavati ons, Qperable Unit 2 eval uati ons used the
background val ues for subsurface soil

In the Qperable Unit 2 Proposed Plan, the units for the uraniumisotopes are in pG/g while the
unit for total uraniumis in parts per mllion (ppm, therefore they are not directly additive
The background value for total uraniumis determned froma different test nethod than the
urani umisotopes. The sumation of the isotopes converted to total uraniumin ppmequals the
total uraniumvalue within the precision of the test nethods. Table 9-1 on the foll owi ng page
illustrates this conversion



Ur ani

Ur ani um 235/ 236

Ur ani
Tot al

CONVERS| ON OF URANI UM | SOTOPI C ACTI VI TY TO TOTAL URANI UM | N M KG
(PPM) FOR SURFACE SO L

unt 234

um 238
Ur ani um

TABLE RS-9-1

Activity

pa/g

1.24
0. 145
1.22

Conver si on
(di vi de by)

6.22x 10+3
2.16
3.3x10-1
3.8

ng/ kg

2.0x10-4
0. 07
3.63



| SSUE 10 - USE OF NEW TECHNOLOGY I N THE FUTURE
Comment .

(a) REVIEW OF NEW TECHNOLOG ES. One comment or question whether there were any innovative

t echnol ogi es that coul d have been incorporated into the Qperable Unit 2 preferred renedi a
alternative. Several commentors, including CEPA, felt that DCE should continue to review and
consi der new technol ogi es, as well as support the devel opnent of technol ogy which nay reduce the
volume, toxicity, or nobility of the waste for on-site disposal or inprove the design of the

di sposal facility itself. It was expressed that this review should be carried out before before
and after waste is placed in the on-site disposal facility. One commentor stated that the

t echnol ogy reviews should be include in the CERCLA 5-year reviews. (Coment letters C, E, F, G
and Q)

Response.

(a) DCE considered a range of technologies for use in the Qperable Unit 2 renedial action. Two
"innovative" technol ogies that were eval uated were verification and soil washing. These

t echnol ogi es were screened out due to either effectiveness, inplenentability or cost
effectiveness. The details of these and the other technol ogi es that were considered are
included in the Operable Unit 2 FS/ PP-EA

Because DCE has many other sites that will have to nanage, treat, and/or dispose of |owlevel
readi oacti ve waste, new technologies will continue to be evaluated. The DOE Ofice of

Technol ogy Devel opnent over sees technol ogy research and denonstrati ons at nany technol ogy across
the nation. As stated in Section 8.0 of the Decision Summary, if a technol ogy is devel oped that
may significantly reduce the volune, toxicity, or mobility of Qperable Unit 2 waste, it will be
thoroughly evaluated for use at the FEMP site

Engi neering studies will be performed on the geochem cal barriers and bri cknaking

t echnol ogi es during the Renedi al Design process. These studies would be conpleted in a

phased approach to determine (1) the effectiveness of the two technol ogies, and (2) the need for
addi tional studes. DCE would proceed with further studies only if it is determned that the
technol ogi es are the cost effective and reduce contam nant toxicity, nobility, or volune. If a
deci sion was nade to inplenent a new technol ogy, the Adm nistrative Record woul d be reopened and
public comments woul d be addressed before any additional action would be taken. See response
Issue 8(c) for a discussion of the ROD nodification and associ ated public invol verent process

Comment .

(b) RETRIEVABILITY OF WASTE. (ne commentor expressed that the disposal facility should be built
a such a way that the contents the safely retrievable. Thus, if future renediations efforts
woul d be necessary or if a new technology is devel oped, the waste coul d be accessed without
unnecessary risk to workers, the comunity, or the environnent. (Conmment letter F.)

Response.

(b) Because the Operable Unit 2 renediation waste will be disposed above ground, the waste could
be excavated should it become necessary. Records describing the types of waste in each area of
the facility will be kept such that specific areas of renediation waste could be retrieved if
necessary. |If it is necessary excavated the waste, such activity would be planned and
inplenented in a manner such that for em ssions and exposure to radiation will be kept to a

m ni mrum and woul d be in conpliance with DOE and EPA st andards



| SSUE 11 - | NTEGRATI ON AND CONSI STENCY W TH OTHER OPERABLE UNI TS

Comment .

(a) CONSI STENT CLEANUP LEVELS. (One commentor contended that Qperable Unit 2 cleanup | evels nust
be consistent with other operable units (i.e., Operable Unit 1 is 58 pCG/g of uranium 238 and
Qperable Unit 2 lists four different levels). (Comrent letter 1.)

Response.

(a) The cleanup levels for Operable Unit 2 are based on the sane | evel of protection are the
cleanup levels for Qperable Unit 4 and Qperable Unit 1. Specifically, this |evel of
protection is not to cause a greater than one in one nmllion increase in an increnenta
lifetine cancer risk (ILCR). The nmain factor that may cause different cleanup levels for the

sane | evel of protection is amount of native till (a type of soil) that is protecting the
Geat Mam Aquifer. The Operable Unit 2 subunits are not contiguous areas, and therefore, have
differing types of nane till and hydrogeol ogy under each subunit. These specific conditions

were used to devel op the cleanup levels for each subunit in Operable Unit 2. For exanple, the
urani um 238 cl eanup level for the Inactive Flyash Pile is 6.12 pG/g, as conpresented to the
Li me Sludge Ponds at 45.3 pG/g. A portion of the Inactive Flyash Pile is located directly over
the G eat Mam Aquifer while the Linme Sl udge Ponds have approxi mately 30 feet of soil between
the bottom of the subunit and the top of the aquifer. Simlar differences in the other operable
units result in different cleanup levels but the same | evel of protectiveness. These differing
cleanup levels allow DCE to ensure protection of the aquifer in the nost vulnerable areas. The
net hodol ogi es to devel op cl eanup | evel s were consi stent anong operabl e units, but

| ocati on-specific.

Comment .

(b) COWPREHENSI VE ROD. One conmentor suggested that DCE take all RODs at the FEMP site and rol
theminto one "big picture”" ROD that would incorporate any inprovenents in wording over tine.
(Comment letter F.)

Response.

(b) DCE incorporates any new or inproved i nformati on into subsequent FEMP docurnentation
(including RODs), where appropriate (e.g., lessons |learned). Follow ng the issuance of the ROD
for the last of five operable units, the Amended Consent Agreenent provides for a Conprehensive
Site-Wde Qperable Unit (Operable Unit 6). |If needed, Operable Unit 6 (as discussed in Section
2.0 of the Decision Summary) will be created to performa final assessment froma site-w de
perspective to ensure that ongoing or planned renedial action identified in the RODs for the
five operable units provide a conprehensive renedy for the FEMP site which is protective of
human health and the environnent. |If it is determned that the renedial actions specified in
the RODs for Operable Unit 1 through 5 the not protective froma site-w de perspective, an
Qperable Unit 6 FS would be initiated with a corresponding ROD if an action alternative is

sel ected. For any wording i nprovenent that affects the inplenentation of the preferred renedi a
alternative or the basis for the selection of the alternative, a nodification to a ROD can be
considered. This would require acceptance of the changes by EPA and a fornal public conmmrent
period. See response to Issue 8(c) for a discussion of the ROD nodification and associ at ed
public invol venent process.



| SSUE 12 - TRANSPORTATI ON
Comment .

(a) SAFER TRANSPORTATI ON METHODS. Sone Menbers of the community expressed concerns related to
the transportation of Qperable Unit 2 waste (exceeding waste acceptance criteria) fromthe FEMP
site to the off-site disposal facility (e.g., Envirocare in dive, Wah or the Nevada Test
Site). One individual suggested exploring encapsul ati on technologies to ensure the site
transport of waste. (Comment letters J and Z.)

Response.

(a) The amobunt of Operable Unit 2 waste expected to exceed waste acceptance criteria is

approxi mately 3,100 cubic yands (not including the approxi mate 300 cubic yards of Firing

Range nmaterial to be shipped off site). This naterial is expected to range between 346 and
1,580 pG fg of uranium 238. These concentrations are |ower than the levels in the 600,000 cuhc
yards of waste pit material from Qperable Unit 1 (average urani um 238 concentration of 5,563
pQ/g) where the preferred alternative has been identified as transportation of these waste

wi t hout encapsul ation. Based on evaluation of the same nine criteria that the Cperable Unit 1
deci sion was based on, it is not believed that any treatment other than drying (i.e., renoval of
excess water) would be needed to transport Qperable Unit 2 renediation waste.

The relatively small quantity of Operable Unit 2 material requiring off-site di sposal would

be packaged in containers suitable for shipnent by rail or truck. An off-site disposa

facility has not been identified; however, Envirocare in dive, UWah was used as the
representative off-site disposal facility for purposes of the cost estimate. |If the
representative site is selected, Qperable Unit 2 waste naterial would foll ow procedures

simlar to those established by Operable Unit 1. Qperable Unit 1 currently plans to stop waste
material. by rail in gondola cars with hard tops. Each gondola car would be lined with a

flexi ble nenbrane liner, bulk naterial would be placed within liner, the liner would be tied at
the top to enclose the naterial, and the hard top would be affixed to the gondola car prior to
shipnent. A conpilation of risks associated with the transportation of waste off site waste
conpl eted for the Operable Unit 2 FS and provided as Appendix E in the Qperable Unit 2 FS/ PP-EA

| SSUE 13 - PROCESS KNOW.EDGE

Comment .

(a) One commentor waste concerned that process know edge was not utilized in determning the
contents of the Solid Waste Landfill. (Coment letter 1.)

Response.

(a) DCE conducted extensive research during the RI. This research included in-depth record
searches and interviews with current and further enployees. No records were found to exist and
enpl oyee know edge of what waste disposed in the Solid Waste Landfill was limted. Laboratory
testing to determ ne contam nant levels and trenching to performa visible inspection of waste
material were conducted in the Solid Waste Landfill during the RIl. In addition, renedia
activities in the Solid Waste Landfill will include the excavation and screeni ng of al

mat eri al



4.0 SUWARY OF COMMENTS NOT RESULTI NG I N | SSUES

DCE determined that all public comrents received resulted in issues.
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ATTACHVENT |
FORMAL WRI TTEN AND ORAL COMMENTS
53
Commit A

MR WLLSEY: Sorry, one nore thing,
Don and | have to | eave because we have a |l evy on
and we're going to get up to the Board of
El ections, we're supposed to be up there. Thank
you very nmuch.

MR WARNER W appreciate your
participation. Richard Strinple.

MR STRIMPLE: |'mgoing to just
nake a little statenents on water aquifers. If it
is polluted, it's already poll uted.

MR WARNER  You are Richard
Strinple?

MR STRIMPLE: Yes, I'msorry. It's
pol luted forever and there's no going to be a
pernmanent digging it up and hauling it out. You
will dilute it, you will cut your options, but for
sonebody to think that they're going to clean it
up, it's spitting into the wind, period.

MR WARNER  Thank you, R chard.
Russ Beckner.

MR BECKNER M/ nane is Russ
Beckner, 1'ma resident of Ross Township and live
1,500 feet fromthe site.

I would just like to go on record

Spangl er Reporting Services
PHONE (513) 381-3330 FAX (513) 381-3342
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Conmmrent A (Conti nued)
that | support Alternative 3 versus 6 for the
followi ng reasons: One, | feel it's definitely the
saf est choice for the area. Second, long termit
is definitely the | east expensive, and long term
woul d only be a few decades, not a century. Today
no one can guarantee that a quality nmintenance
programwi |l be put in place and nai ntai ned because
the people doing it are very possibly not even
alive today, and | think some of the things we've
seen occur at this site in the last four decades
confirmthat.

Al'so | would ask our EPA
representatives to give a second thought, would
they be so positive around the plan they support if
they lived 1,500 feet fromthe site as opposed to
the locations they nmentioned. And the last thing,
as | said earlier, there's no one that can design
anyt hing today that hasn't been designed before and
guarantee it will have a 500-year life. Thank
you.

MR WARNER  Thank you, Russ. Are
there any other comrents fromthe floor? That was
the last of our registered commenters. Yes, sir,
you want to conme up and state your nane, please.

Spangl er Reporting Services

PHONE (513) 381-3330 FAX (513) 381-3342



Board of Trustees Coment B
Ross Townshi p

Donal d H. Thiem
David M Young

Thonmas E. W sey, Jr.

M. Gary Stegner, Director
Public Information
Fernald Area Ofice

Decenber 14, 1994
M. Gary Stegner,

The Ross Townshi p Trustees representi ng Ross Township wish to
express our objection with the recent plans to store waste materi al
at the Fernald site.

Assurances that the clean up would be a conpl ete renoval of all
contam nated materials has been told to us tine and again over the
years. For the DCE and the State and Federal EPA to change direction
at this late date in the clean up operation is crimnal.

W speak to all agencies before mentioned to reconsider this plan
for all our sakes. Renove all the waste as originally planned.

<I MG SRC 0595289G>

Donal d H. Theim

David M Young

Thomas E. WI I sey, Jr.

Board of Trustees, Ross Township

Conmment B (Conti nued)
<I MG SRC 0595289I >

TOMNSH P



TRUSTEES: Donald H Thiem ' Thomas E. Wllsey '  David Young

CLERK: Betty J. Brown

Nover nber 21, 1994

Gary Stegner

Director of Public Infornmation

Fernald Area Ofice

Dear M. Stegner:

The Ross Townshi p Board of Trustees request an extension of
30 days regarding conments of the proposed plan for renedial
actions at operably Unit 2. Extension requested being from
Novenber 25th to Decenber 25th.

Si ncerely,

Ross Townshi p
Board of Trustees

Thomas E. WI I sey
Donal d H. Thi em
David M Young

<I M5 SRC 0595289J>
By: Betty J. Brown

Ross Township derk

2143 Tinberman Road ' Hamilton, Chio 45013 ! Phone/ FAX (513) 883-2337



Comment C
1994, 11. 22

M. Gary Stegner, Director
Public Infornmation

Fernald Area Ofice

U S. Departnent of Energy
P. O, Box 538705

G ncinnati, OH 45253-8705

Dear M. Stegner:
My comments on the cleanup alternatives being considered in the Proposed Plan for

Remedi al Actions at Operable Unit 2 (Draft DOE EA-0953, dtd August 1994) and on
handouts provi ded at the public neetings on Cctober 25 and Novenber 8, 1994 are
enunerated in the foll owi ng paragraphs

Comment 1. | amopposed to the preferred alternative to exacavate and di spose

Qperable Unit 2 naterial on-site with off-site disposal of the fracti on which exceeds
waste acceptance criteria ( Alternafive 6). The DCE should reexam ne the alternatives
because it is not obvious that excavation and off-site disposal (Alternative 3) is not
better alternative fromeither a technical or econom c viewpoint. Even though the
present worth of Alternative 3 is less than a factor of 2 greater than the preferred
alternative there are cost which have not been evaluated with regard to the long term
mai nt enance, nonitoring and protection of the on-site disposal cell. These cost, in the
long term could very well double the total cost of the preferred alternative

Comment 2. The propsed disposal cell location on the Fernald Site is not protective

to the Geat Mam Aquifer. The location identified public puts the disposal cell directly over
a region of the aquifer (Ross Section of the New Haven Trough) which, at the present

time based on date fromQU5, is not contamnated with uraniumin surface or sub-

suifare soil, perched water or to any signicant degree in the aquifer itself based on
Type 2 well data. Failure of the disposal to conposite liner or conposite cap would
provi de direct access of contam nation to the soil, to perched water and to the

aqui fer. Additionally contam nation of uncontam nated areas is unacceptable to ne.

Comment 3. The design of the disposal cell is not suitable for long termcontainnent

of contam nants. dimatological conditions in southwestern Chio can be agressive and
severe, and cause deterioration particularly in materials |ike HDPE nenbranes and

the geotextile fabric. |If sone failure of the disposal cell containnent were detected at
sone future tine, the only way to fix the problemwould be to dig into the cell thus
providing additional potential for contam nation of the environnent. Costs for repair of
the cell the indeterm nate at present but can be reasonably expected to be large. Simlar
di sposal cells in the desert southwest or other arid regions of the United States nay
very well be suitable |ocations. The proposed preferred alternative is an exanple of the
"suck, nmuck and truck" way of doing renediation work. Are there no innovative

t echnol ogi es which could be applied to denonstrate a better way?

Comment 4. An ILCR of 10-6 is an unjustified, ultraconservative risk |level. Even

though it is stated in 5.1.2.1 of the FS for QR that this risk level would help "ensure
that the renediation goal for the entire FEMP site would not exceed 1 X 10-4 due to

the additive nature of risk", it is not intuitively obvious that this, in fact, is true or



justifies such an ultraconservative point of departure. The NCRP Report No. 96
(Conparative Carcinogenicity of lonizing Radiation and Chem cals) gives a value for
fata cancer risk over 70 years for exposure to natural background radiation including
radan exposure in hones of 3 X 10-3, or nore than two orders of nagnitude greater

ri sk frombackground radiation. A simlar result is obtained using the recommendations
in NCRP Report No. 116 (Limtation of Exposure of |onizing Radiation) for exposure

of menebers of the public. Using the 1 nBv/yr recommended lim, | calculate a lifetinme
risk of 4.5 X 10-3, which is in good agreenment with the previous value and again is
nore than two orders of nagnitude greater than is being used in OJ2. Accepting the

fact than 1 in 3 Anericans will develop fatal cancer neans that the total risk including
the incremental risk fromQJ renediation is 0.333334 vice 0.333333 from ot her

causes. This statistically insignificant increases risk and | suspect it would be
inpossible to detect in any reasonably sized cancer nortality study. The DCE shoul d
reconsi der the continued use of this ultraconservative ILCR for Q2. The Proposed

Pl an al ready contains the necessary nunbers within the EPA target range for CERCLA
cleanup sites to show that there are clear economc incentives to the use of an order of
magni tude larger 1LCR froma cleanup | evel viewoint without undue increased risk. It
is also ny recollection that the Fernald Ctizens Task Force will recomrend in their
report to the DCE that an ILCR of 1X10-5 be used fro renedi ati on goals at the FEMP

as discussed at their Cctober 8, 1994 neeting. | also recommend that the U S. E P. A
reeval uate their "slope factor"” method for determning risk due to radioactivities. It is
tinme than nore nodern science be enpl oyed for evaluation of these risk factors

Comment 5. Data for background |l evels of radioactivities in the Proposed Plan are
confusing at best and misleading at worst. 1In Tables 5.2, 5.3 and 5.4 values are given
for the three major isotopes or uraniumand "UraniumTotal". |In these tables the sum

of the three major uraniumisotopes does not equal the total uranium (2.3 vice 3.4).
This is clealy wong. It should also be noted that in the FS for QR the nunbers are
given to three signigicant figures and the sumof the uraniumisotopes is 2.41 with a
total uraniumof 3.4. These inconsistencies are nowhere explain. O greater concern is
the fact that QU5 uses a value of 3.73 ng/kg for the 95th percentile surface

background val ue, with an average range of surface background val ues of 2.56 to 4.83

ng/ kg. The 3.73 ng/ kg val ue converts to 2.52 pC/g using a value of 676 pC /g for
normal |y uranium This value does not agree with the value used by OQR. To further add
to the confusion,the Site Environnental Report for 1993 states on page 72 that "Results
fromthis study show that the nean uraniumconcentration is 2.1 pG/g with an upper
limt ( 95%tolerance limt) of 2.8 pCi/g." A though for practical radiation protection
purposes the QU5 and Site Environnental Report nunbers the in reasonabl e

agreenent, the QU2 nunber is not. This is critically inportant because cl eanup |evels
the conpared to the value of background. Further, background val ues can not be used as
singl e point values unless sone statistical uncertainty estimate is clearly cited. | have
been unable to find in any QU2 docunents any statenents regarding statistica
uncertainties or confidence interval estiantes of mean values. As a nmininum the DCE
shoul d take steps to require FERMOO to use a consistent set of values for such

i nportant paraneters as background urani um concentrations in the various

environnental nedia as well as requiring that statistical estiantes of the variance of
these paraneters be specified

Comment 6. The nunber presented at the COctober 25, 1994 public neeting by
FERMCO t he confusing and misleading. |In the chart "Conparison of FEMP
Wast e Average U 238 Concentrations in Each Operable Unit" there is a line
with no | abels on either the ordinate or abscissa. |In any event, the Proposed
QR On-Site WACis 360 pG/g or 1071 ppm U-238. Again, for nornally
uranium 360 pG /g converts to 724 ppm U-total or about a factors of 2 |ess



ppm It is true in normally uranium U 238 has an isotopic abundance of
99.28% and U-234 is oily 0.0054% It is also true that about half of the tota
radiactivity fromU234. Froma renediation viewoint, the tota

radi oactivity fromuraniumand the other radioisotopes is the concern. It is also
i nappropriate to cite on this chart QM4 nunbers because in QM, uraniumis
not the najor issue-Ra-226 is the issue. In any event, | don't understand this

chart. In the sanme presentation a chart |abled "OR WASTE VOLUME" was

di scussed. Values for average contam nati on and maxi num contam nation the
displayed in units of pG/g U 238. These val ues the neani ngl ess because

average val ues should only be used if it has been shown that the neasurenents
the nornally distributed and then an estinate of the variance of the

nmesurenents shoul d be given al so. Mximum contam nation |evels are al so
nmeani ngl ess unl ess sone estinmator is defined-is this an outlier is the basic
question? The cleanup levels identified also do not seemto correlate with either
average or maxi numlevels. Again, by only using U-238 only half of the tota
radi oactivity of concern is showmn. Froma practical viewpoint, it would seemto
nme to be easier and cheaper to neasured total uraniumby chem cal analysis, e.g.
| aser fluorinetry, than stiplulate a cleanup level on U238 | evel which inplies
far nore expensive isotopic analysis.

Comment 7. In the public neeting on Cctober 25, 1994 the FERMOO presenter (Jim

WIllians) stated in a response to a question fromthe audience that real tine

airborne radi oactivity nonitoring would be used in field activities during

remedi ation work. | amcurious to learn how FERMCO intends to do this. It seens to

me that this is not a trivial task considering that ordinary air nonitoring in open, field
conditions, with variable wind velocities and directions is not obvious or straigh-

f orwar d

Summary. | have identified ny concerns with the Proposed Plan for O and reiterate
that | am opposed to the selected preferred alternative. Overall | judge that the
technical facts in the Proposed Plan lack scientific rigor and the concl usi ons
presented are not persuasive.

Very Truly

<I MG SRC 0595289K>

Loui s C. Bogar
2080 Smth Road
Hami | ton, OH 45013

<I MG SRC 0595289L>
<I MG SRC 0595289M>
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Comment E

MR WLLIAVS: Those are mllions.

MS. CRAWFCORD: M lions. Does that
i nclude the cost of the cell or does the cost of
the cell fall under QU 57

MR WLLIAVS: That includes the
cost of the cell for Qperable Unit 2, for Qperable
Unit 2 volunes, that's correct.

MB. CRAWFORD: So to get an overall
cost of the cell itself, are we able to do that
yet ?

MR WLLIAVB: Yes, we can, and in
fact Q)5 will be submitting their Feasibility
Study next week, and that will have the official
conpar abl e cost estinmates for the QU5 vol unes of
material as well as they're also |ooking at the
off-site alternative. So on nore of a site-w de
perspective, it will have the capability of | ooking
at on-site versus off-site for a w der range of
cl eanup volunmes. This is specific to the 300, 000
cubic yards for QU 2.

MB. CRAWFORD: Now, | need your
little conputer man to put up his other little
thing that he had up there with themtwo little hot

pi nk boxes on it. M question is what's in them

Spangl er Reporting Services

PHONE (513) 381-3330 FAX (513) 381-3342
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Comment E ( Conti nued)

sense of anything like derbies and so forth. The
operational history of the landfill is not well
understood. They didn't keep records. It was
essentially a place to put stuff you didn't want
anynmore, and so they did that. However, just --
this is a good tinme to explain how things would
operate. How do you rmake sure you didn't mss one,
how do you know what you're putting in the cell is
what you say you're putting into the disposal
facility, and the plan is for every unit of
material that comes out of the waste units will be
screened and sanpled right there before it's taken
to the disposal facility to insure that it nmeets
the waste acceptance criteria, and then that
characterization will be verified fromthe
stockpile at the disposal facility. It will be
| ooked at twice before it goes into the disposal
facility, and if it doesn't neet the waste
acceptance, then it doesn't go into the facility.

M. CRAWFORD: |s there going to be
like a huge lag tine by the tine you pull it out of
this thing, you test it, and you sift through it to
nake sure it's what you say it is until you get it
toput it inthe waste cell?

Spangl er Reporting Services

PHONE (513) 381-3330 FAX (513) 381- 3342



Comment E (Conti nued)
Novenber 20, 1994

RE: DCE- FEMP
O U. 2 Proposed
Pl an - Conmments

M. Gary Stegner

Director, Public Information
US DOEFernald Area Ofice
P. O Box 538705

G ncinnati, OH 45253-8705

Dear M. Stegner:

The purpose of this letter is to provide ny official coments on
the Operable Unit 2 Proposed Plan. | want to nake it very clear
that | amcomenting as an individual resident and not as the
president of FFRE S H Inc. or as a nenber of the Fernald
Ctizens Task Force. So, ny official comrents as a individual
citizens living around the Fernald FEMP | would |ike the followi ng
comrents instituted into the final plan.

1. Wile | amnot extrenely happy with the possibility of having

a on-site disposal cell, | believe the preferred alternative is
the appropriate one, when considered in the context of overall
site clean-up. | suppose the idea of bal anced approach

where the | ow vol une high concentrati on wastes go off-site for
di sposal and the high volune | ower concentration wastes are
di sposed of on-site in a engineered facility.

2. The OU 2 ROD nust place restrictions on the use of the on-
site disposal facility. The following restrictions nust be
put into the ROD

a.) No off-site waste will ever be disposed of in this
di sposal cell or anywhere else on the Fernald FEMP

property.

b.) The waste acceptance criteria (WAC) for Urani um 238 nust
be set at a maxi numof 360 pCi/g with the flexibility of
bei ng | ower ed based on other operable unit decisions and
volumes. The WAC will be an upper limt concentration
acceptable into the cell and will be used as an
"average" limt.

c.) No hazardous waste of any kind will be disposed of in this
on-site waste cell.

3. DCE shoul d continue to review and consi der new t echnol ogi es
whi ch may reduce the volune and toxicity of waste being
di sposed of on-site. They nust renain open to new i deas which
could possibly result in a safer waste formfor on-site.



During the inplenentation of the preferred alternative, the
DCE nust use excavation and waste managenent techni ques which
will prevent the dilution of waste concentrations to neet the
WAC s.

DCE nust do real-tine nonitoring for discharges to the
environment. Data obtained fromthe real-tine nonitors and
any other nmonitoring activities should be provided to the
public in a tinely manner.

DCE shoul d nake a consorted attenpt to include pollution
prevention whenever possible during the design and operation
of the QU 2 renedial action system Al of these should be
included in the design of the system

DCE nust ensure the public at large that their invol venent

wi Il not be discontinued during the FOY RD. DCE nust conmmt in
the ROD for QU 2 to continuing the on-going public invol venent
program during the RD RD.

DCE nust maintain within the QU 2 ROD that the government will
mai ntai n permanent ownership of the property associated with
the QU 2 ROD. DCE ownership of this property is essential to
maintaining institutional controls and limting | and-use to
ensure protectiveness of this site.

Wil e |' mnervous about granting the DCE a USEPA wai ver of the
Chio solid waste siting criteria, | would much rather see a
on-site waste cell instead of seeing the waste capped in
placed. But, at the sane tinme, | would like the restrictions
described in comment #2 to be included with this waiver.

In summation, the follow ng i ssues nmust be considered for the RCD

of QU 2:

* no off-site waste for disposal on-site at Fernald (never and
none at any tine)

* DCE/ Governnent nust naintain future ownership of the Fernald
site (the entire Fernald site)

* if we nust have a disposal cell, it nust have |l east a 300
foot buffer zone (nmore if possible) and it nust be
pl aced on the best geology of the site

* the community/public must have a say and part in the
di sposal cell construction, with specifics

* the level of detail in the ROD should be very specific and
inclusive with the public's comments, (nmeet WAC's, no of f-
site waste, neets arars, etc.)

* there should/will be real-tine nonitoring (day to day);
waste in/out; em ssions during construction, etc.



the use of the WAC as an upper limt - 360 pc/g; no averages
and this will be a maxi mum

there will be no dilution to neet the WAC's - can't mx to
lower the levels (this is totally non-acceptable)

USEPA wai ver of siting criteria should only be granted if

the specifics in comment #2 are foll owed and adhered to. The
wai ver nmust and will state specifically that no waste from
nowhere will ever be brought into the Fernald FEMP EVER

Wth regard to a future waste cell - there will be annual
reports and 5 year reviews -- copies of all reports,
correspondence and annual reports will be sent to |ocal
governnent agenci es and concerned citizens who request them

During the RD alara pricipals will and nust be utilized.

Institutional controls nmust and will be used with regard to
the on-site waste cell -- fences, nonitoring devices, etc.

There nmust and will be public participation thru the RO RA

process.

* This will be DOE/ government |and with deed restrictions

and full disclosure about the |and.
If you have any questions, coments or concerns with regard to
these comrents, please feel free to contact ne.

Si ncerely,

<| MG SRC 0595289N>

Li sa Crawford, Resident
10206 Crosby Road

Harrison, COH 45030

Phone: (513)738-1688 or 8055

LC. eac

cc: files



Comment F

Comments on the Proposed Plan for QU 2 at the FEWP

Being a nearby resident, let the state up front that nmy preference would be for a total cleanup

of the site that would return the site to background |evels and | eave no waste on site. However

since technol ogical, political, and practical considerations nust also cone into play, | realize
that this facilities probably not going to happen

However, before the final ROD is decided upon | would like to see a nore real realistic

eval uation of the costs of the proposed alternative. The costs of O & Mwere only figured for
30 yearly. This may be a standard way of estimating costs, but it does not accurately reflect
the true costs of operating not nonitoring a disposal cell at the FEMP versus di sposing of the
waste off-site. Because of the extrenely long half-life of uraniumthe O & Mcosts will
continue year after year indefinitely. However, if the waste were disposed of in arid climate
the O & Mcosts woul d be considerably | ess anot would al so be just a portion of the costs of
nmonitoring a facility in an arid clinmate which al so accepts other wastes. Also, inevitably the
cell will fail, and probably need repairs to prevent further contam nation of the G eat M ani
Aquifer. Wre these repair costs included in the cost estithates? For a true picture of costs
you nust | ook way beyond a 30 year tinme frane.

If a cell were built, anot Congress cut the O & Mfunding out, that woul d be the worst case
scenario for the cell, the comunity and the environnent?

The rest of ny comments are ained at bringing up concerns and suggestions relative to the
Proposed Plan for QU 2. The ROD for QU 2 should clearly deal with or state the
foll owi ng:

* No off-site waste will be brought onto FEMP property
for storage or disposal. (Define off-site waste as anything
not currently on the site, except for sanples that were sent
off-site for characterization or treatability studies)

* The ROD should state that DOE will follow a sort of
ALARA-principle in designing and executing the renedi ati on
The remedi ation | evel s should be as cl ose to background as
possi bl e given the technol ogical, risk, and cost
containts. |If an additional process or activity could be
us substantially closer to background at a reasonabl e cost
anot risk, this should be pursued. The goal should be
background | evels, not just staying within a remedi ation
| evel

* |f a disposal cell is built, it will be placed over
the best geology on the site.

* |f a disposal cell is built, there should be constant
oversi ght by an independent expert as the engineering
construction and filling are perforned to insure that they

are gone properly. Reports fromthe independent expert
shoul d be part of the public record.



* |f a disposal cell is built, it should be built in
such a way that the contents can be accessed for future
renmedi ation efforts if needed. This does not nmean it nust
the in containers in near rows, but be stored in a way that
heavy machinery could get to it without lofting it in the
air or increasing the risks to workers, comunity or the
envi ronnent unnecessarily.

* The 5 year reviews of the ROD for effectiveness will
include an anal ysis of the then current technol ogi es'
ability to pursue further remediation. |If at a future time
a technol ogy would allow for a way to truly deactivate the
radi oactivity or hazardous chemcals or for a way to greatly
enhance the long-termstorage of the material, we would want
to be able to evaluate if it was desirable to pursue further
action. This process would also call attention to the
t echnol ogy research neeas of the DCE.

* (Copies of the annual reports and the 5 year reviews
shoul d be mailed to:
Ross, Crosby, and Morgan Townshi ps
Butl er and Ham | ton Counties
CEPA, USEPA, ODH
Congressional and State Reps that have the FEMP
intheir district
5. Any resident, group or agency that w shes to be
on the mailing list

PoODNPE

* DCE will be responsible for requesting proper |evels
of funding for renediation and O & M (i ncluding future
repairs). |f Congress does not proviae adequate funding,
letters of inadequate funding should go out to those on the
above nailing list. Defining "inadequate fundi ng" should be
workers out with the stakeholders. |[If at some tine in the
future another agency takes over the renediation and O & M
functions of the site, it nmust accept the responsibilities
collection the RODs as wel |.

* DCE should conmmt to detail ing the O & M process
within its Admnistrative orders so that future DOCE deci sion
makers will be clear about the inportance of this ongoing
t ask.

*  The RODs should be enforcable with fines and | awsuits
if necessary.

* A mechanismfor the stakeholders to initiate a
request for future review and possi bl e anmendnent of the ROD
shoul d be included in the ROD. Perhaps a petition with a
certain nunber of signatures?

* |f for sone reason, the ROD for QU 2 can't be
i mmpl enented fully, the ROD should be reopened with full
public participation.



* There needs to be a conmitment that all the RODs will
be rolled up into one "big picture"” ROD that will
incorporate any inprovenents in the wordings in the RODs
that have evolved over tinme. For exanple, the ROD for QU 5
may have sonething in it that no one had thought of when
they were witing earler RODs. |f appropriate, there
shoul d be a nechanismto incorporate it into all of the
RCDs.

* Air nonitoring data during excavation, drying and
transport will be extrenely inportant to the community and
workers. The best avail abl e devi ces and techni ques shoul d
be used to give the workers and comunity a clear picture of
air emssions. Action |levels should be devel oped (with the
community) so that work can be halted if they occur

* Any waiver given so that a disposal cell can be
built, nust include wording to keep all off-site waste from
entering the FEMP for storage or disposal. It nust also be
so site-specific that it does not create a precedent for
future federal or commericial disposal sites in the vicinity
of the FEMP

* A conmtnent to continue the public invol verent
process that has been devel oped over the years shoul d be
stated clearly in the ROD. This should extend through
desi gn, renedi ation, and out into the O & Myears.

In Section 5.1.1 of the foraft Proposed Plan for QU 2 (Aug.
24, 1994) there is a statenents that as long as nmaterials
fromthe site have no radi oactivity above the cl eanup

levels, they nay be released fromfederal control. Wile
the government may feel that this will be protective of
human health and the environnent, | feet that the public has

the right to know whenever naterials are above the
background levels for their area. That way the public can
decide for itself if it wants to be in contact with such
materials. Aso, it allows the public to have the
information needed to determne if any additive or

mul tiplicative risks need to be considered if such materials
will be conbined with other so-called "clean" materials.

Al so, once cleanup is considered conplete, all areas where
the public will have access and that are above background
(even if they are bel ow the cleanup criteria) should be
posted so that the public can rmake included choices as to
any exposures they m ght incur

Submi tted by Vicky Dastll |l ung
12/ 30/ 94



Comment G

Decenber 29, 1994

M. Gary Stegner

Director, Public Information
U S DCE Fernald Ofice

P. O Box 538705

G ncinnati, Chio 45253-8705

RE: Comments on the Proposed Plan for Renediation of QU 2
Dear M. Stegner,

The purpose of this letter is to submt coments on QU 2's Proposed
Plan. Wiile it would be nice to think that everything on site wll
go away, this is not a reasonable assunption nor is it fair to the
people in the western regions to be burdened with this entire
problem Nobody really wants this naterial/contamnates in their
backyard, but | can accept the preferred alternative if the

follow ng issues are addressed and inplenented in the QU 2 ROD.

1. Meaningful public involvenent beyond the ROD and throughout
the ROYRA process. DCE's commitnent to this involvenent is
essential due to the inplications of this alternative and nust
be included in the ROD

2. Continued efforts in technol ogy devel opnent shoul d proceed in
an attenpt to discover nore effective nethods for treatnent
and di sposal of the waste streans designated for the disposal
cell. This also applies to the design of the cell itself.

3. The location of the disposal cell must have at a mnimuma 300
foot buffer zone surrounding the entire cell and naxi mum
geol ogi cal support for additional protection of the aquifer.

4. The waste acceptance criteria (WAC nust be established at a
maxi mum of 360 pGi/g with the option to be | owered dependi ng
on the decisions yet to be nade regarding the entire site. The
WAC is to be an upper limt maxi num no averaging or dilution
of contam nants will be permtted in neeting the WAC

5. Waste generated fromoutside the FEMP will not be allowed to
be di sposed of within the FEMP boundari es under any
circumstances. This includes, but is not linited to hazardous,
toxic, radioactive, and any and all waste/contam nates which
were not a result of on-site activities.

6. Additional discharges of contam nates during the remedi ation
of QU 2 should be avoi ded when possible. Mthods to achieve
m ni mal rel eases during renedi ati on shoul d be conduct ed
t hr oughout the RD/ RA process.



7. Real tinme nonitoring and other nonitoring activities should be
i mpl enented during renediation and for the period for which
the materials contained within the disposal cell pose a threat
and risk to human health and the environment. These nonitoring
activities should be conducted on a regular and frequent basis
with the results provided to the public in a tinmely manner.

8. The DCE or how it may evolve in the future under another
nane and the federal governnent nust retain ownership of the
FEMP property. This is necessary to provi de adequate
institutional controls in naintaining the disposal cell and
protecting the surrounding area. Full disclosure and
restrictions of the property nmust be included in the deed to
the land. This nust be included in the QU 2 ROD.

9. ALARA principles nmust be utilized during the RD process.

10. A USEPA waiver of the Chio solid waste siting criteria should
only be granted if the DCE abi des by the WAC upper linmt
stipul ati ons has described in comment #4 above, the waiver
specifically states that there will be no off-site waste
di sposed of on the FEMP property and no on-site waste will be
capped and left in place.

Shoul d you have any questions or comments please feel free to
contact ne.

Subm tted by,

<| MG SRC 05952890>
Parel a Dunn

7781 New Haven Rd.

Harrison, Chio 45030

cc:file



Comment H

FORMAL COMMENTS ON THE QU2 PROPCSED PLAN
I, Darryl Huff, amsubmtting these fornal coments on the
Qperable Unit 2 Proposed Plan. | ama Mrgan Townshi p resident,
a nenber of the Fernald Gtizens Task Force, and chair of the
Task Force s Waste Disposition Subconmttee. I submt these
conments, however, as a concerned area resident and not as a
representative of any of the aforenentioned groups.
1. I do not think forcing area residents to accept a pernanent
disposal cell is fair. No one asked us whether we wanted
DOE to cone here in the first place; nobody even told us
what was going on at the site for decades
2. Wen all is said and done, DCE will have buried the waste
packed up, and noved out. Area residents will be left with
no benefit fromthe site having been there. Only the waste
will remain, and it will stay forever
3. Area residents are not being unreasonable in asking DCE to
ship the OR waste off site. There are 2 reasons for this-
a) cost: The cost of the off site optionis
approxi mately $213 nillion; the cost of the disposa
cell option is $110 million. |f sonething should go
wong with the disposal cell, repairs might bring the
cost of the disposal cell option nuch closer to that of
the off site option
b) long termsafety: Places |like Wah and Nevada are
much better suited for disposal of the waste because

they aren't located over water sources and al so receive



less rainfall.

4. I have doubts that |arge nunbers of the public understand
what a pernmanent di sposal cell really neans to the area.

5. Ext ensi ve opportunities for neani ngful public invol venent shoul d
be planned for after the signing of the ROD. The Comunity
Rel ations Plan draft that was circul ated in Septenber does
not give any concrete exanples of what public invol venent
there will be after the RODis signed. That is
unacceptable. DCE officials must firmy comit thensel ves
inwiting before the ROD is signed to seeking public
i nvol venent at specific tines during the ROORA tine frame

and beyond after the ROD is nade official

6. I f DCE does construct a disposal cell on site, absolutely no
off site waste will be disposed of inthe cell. | add this
coment reluctantly, as | still do not believe the cel

shoul d exist. The land there should be left in the best
condition possible. Area residents have already sacrificed
enough for God and country.

7. The Waste Acceptance Criteria limt of 360 piCg nust be a
maxi mum al | owabl e figure for any waste that goes into the
cell. 1t cannot be an average or a "soft" ceiling/limt.

8. DCE headquarters nust issue a final ruling on the current
ban on disposal of DCE waste at pernitted comericia
di sposal facilities. DCE headquarters has had plenty of
tine to study the problem

Thank you.

<I MG SRC 0595289P>
<I MG SRC 0595289Q>



H DODA ON STATE OF NEVADA

Adm ni strat or BOB M LLER
CGover nor

Adm ni stration: <I MG SRC 0595289R>

(702) 687-4570
Fax 687- 5856

Ar Qality

M ni ng Regul ati on and Recl anati on
Water Quality Pl anning

Water Pollution Control

Comment K

PETER G MORRCS
Director

Fax (702) 885-0865
TDD 687- 4878

Wast e Managenent
Corrective Actions
Federal Facilities

DEPARTMENT OF CONSERVATI ON AND NATURAL RESQURCES
DI VI SI ON OF ENVI RONVENTAL PROTECTI ON
Capi tol Conpl ex
333 W Nye Lane
Carson City, Nevada 89710

January 10, 1995

Gary Stegner, Director
Public Infornmation

Fernald Area Ofice

U S. Departnent of Energy
P. O, Box 538705

G ncinnati, Chio 45253-8705

RE: PROPOSED PLAN FOR REMVEDI AL ACTI ONS AT CPERABLE UNIT 2

The State of Nevada has revi ewed the August 1994 docunents
relathed to the above referenced actions. W believe the
Recomrended and Preferred Alternative which proposes to excavate
the radi oactive contam nated naterials and di spose of the greatest
extent of these materials on site, should be the sel ected
alternative.

As | amsure you are aware, the National Governors'
Associ ation (NGA) has been, for the past two years, facilitating
di scussi ons between the DCE and representatives from States hosting
DCE facilities, which includes both Nevada and Chio. Although the
princi pal focus of these discussions has centered around the
Federal Facilities Conpliance Act LDR m xed waste treatnent issue,
t he subsequent disposal of these and all DCE wastes has al so been
a significant concern. A Disposal subgroup, of which Nevada and
Chio were both nenbers, was formed included and revi ewed pertinent
information fromall 49 DCE sites. Presently only 16 sites have
been determned to warrant further evaluation as to their



acceptability to support disposal activities. Fernald remains one
of these sites.

It was the consensus and subsequent recommendati on of the
group that DCE nust consider appropriate on-site treatnent and
di sposal alternatives for all wastes generated at a site. The
recomrended alternative for Operable Unit 2, on-site disposal,
whi ch hare been determined to be a viable option, is consistent with
the recomrendations of this group. Therefore, the final ROD needs
to select the recomrendation alternative and be supported by the DOCE,

Gary Stegner, Director
January 10, 1995

EPA and state of Chio. The selection of any other alternative
woul d be inconsistent with the past two years of national consensus

bui | di ng.

Si ncerely,

<I MG SRC 0595289S>

Paul D egendorfer, P.E.

Chi ef

Bureau of Federal Facilities
PL/ db
cc: Julie Butler, State d earinghouse

John \Wal ker, NWPO
John Thomasi an, NGA

Tom Schnei der

Fernal d Project Manager
Chi o EPA

401 E. 5th St.

Dayt on, OH 45402

JimSaric

Renedi al Project Manager
U S EPA

Region V - 5HRE - 8J

77 W Jackson Bl vd.

Chi cago, |L 60604

M ke Savage
Assi stant Chi ef
Hazar dous Waste Division
Chi o EPA
P. O Box 1049
Col unbus, OH 43266
<I M5 SRC 0595289T>



<| MG SRC 0595289U>
Decenber 29, 1994

M. Gary Stegner
Fernald Area Ofice
P. O Box 538705
G ncinnati, OH 45253

Re: (Qperable Unit 2 Proposed Pl an
Dear M. Stegner:

This letter is to express ny opposition to the Qperable
Unit 2 Proposed Plan to put a disposal tell on the Fernald site.

As you are aware, the proposal calls for the contai nment
and | ocation of radioactive materials with a radioactive life in
excess of 20,000 years above an aquifer. Wile | understand the
efforts that have been put into this project and the representation
that the best avail abl e technol ogi cal know edge has been applied to
the proposal, it is nmy concern that the proposal is fraught with
envi ronnent al danger.

As you may be aware, | am one of the founders of the
FRESH or gani zation, and | served as one of the class counsel in the
Fernald litigation. At the tinme the waste pits and the K-65 silos
were initially put into operation in the 50's, it was represented
that the best technol ogy was applied to those contai nnent
facilities as well. However, over the years due to the failure of
the federal governnment and the operators of the facility to
properly nonitor these naterial contai nment areas, contam nation
occurred to the soil, water, and air as a result of that
negl i gence.

Despite the current conditions and the environnental
concern fromthe DOE, there is no way that we can be assured for
the years in the future that this disposal cell will be
appropriately nonitored or that it can effectively contain the
radi oactive materials which are being stored.

It would seem nore appropriate to ship these material to
the disposal site in Wah where the environnental risk are very
unital and the operators are willing to receive the naterials.

It is in the best interest, not only of the area
residents, but also of the federal governnent to have the
contam nants renoved fromthe site since it will enable the site to
be converted to a use which will be a nonetary asset to both the
federal governnent and to the community.

In the alternative, another site in Chio should be found
whi ch does not present the site risk of the aquifer as the current



site. Wile this nmay take sane tinme, it test be renenbered that
are looking far into the future when we nake this decision.

It seems short sighted, therefore, to consider the
construction of the disposal cell on the existing Fernald site.

Your consideration of these commrents i s appreciated.

Sincerely yours,

<I MG SRC 0595289Vv>

Donal d J. Meyer, Jr.
Attorney at Law

DIM nbb



<I M5 SRC 0595289W DEPARTMENT OF- ENVI RONVENTAL QUALITY
OFFI CE OF THE EXECUTI VE DI RECTOR

M cheal O Leavitt 168 North 1950 West
Gover nor P.O Box 144810
Di anne R N elson, Ph. D. Salt Lake City, Uah 84114-4810
Excecutive Dirctor (801) 536-4400 Voice
Brent C. Bradford (801) 536-4401 Fax
Deputy Director (801) 536-4411 T.D.D

January 20, 1995

M. Gary Stegner, Director
Publicic Information
Fernald Area Ofice

U S. Departnent of Energy
P. O Box 538705

C ncinnati, Ohio 45253-8705

Dear M. Stegner:

It is our understanding that Envirocare is being used for the disposal of |easite m xed,
| ow | evel radioactive waste and is under consideration for the disposal of additional |owlevel
radi oactive waste fromthe Fernald facility in Chio. W appreciate being kept aware of what is
happening and in being given an opportunity to comment on the proposed renediation action. It
is inportant to keep all the potential inpacted stakehol ders invol ved.

We understand that a bal anced process had been applied to renediation of the Fernald site.
This invol ved shi pnment of sone wastes to Envirocare, stabilization of sone waste on-site, and
shipnent of sone waste to DOE's Nevada Test Site fromthe different areas regarding renediation.
We support the bal anced process that you have applied this renediation effort. Providing for
onsite disposal of sone of the wages gives the public in Uah the perception that an objective,
t echni cal - based deci si on maki ng process was used. The end result is that support for Envirocare
receiving out of state waste will continue and not be under m ned.

Pl ease keep us on your nailing list for any proposes that involve shipnment of wastes to U ah.

Best Regards,

<I MG SRC 0595289X>

D anne R N elson, Ph.D
Executive Director

<I MG SRC 0595289Y>



Comment O
<I M5 SRC 05952897>
State of Chio Environnental Protection Agency

Sout hwest District Ofice

40 South Main Street
Dayt on, Chi o 45402- 2086

(513) 285-6357 George V. Voi novich
FAX (513) 285-6404 Gover nor
Decenber 13, 1994 RE: DCE FEMP

HAM LTON COUNTY
QU2 PROPCSED PLAN -
PUBLI C COMVENTS

M. Gary Stegner

Director Pubic Information

U S DCE Fernald Area Ofice
P. O Box 538705

G ncinnati, OH 45253-8705

Dear M. Stegner:

The purpose of this letter is to provide Chio EPA's official comrents on the Qperate Unit 2
Proposed Plan during the public coment period. ©Chio EPA's comrents the are as foll ows:

1. The QU2 Proposed Plan is the culmnation of efforts by U S. DOE, Chio EPA and U S
EPA to understand and develop a plan for mtigating releases to the environnent from

Q2. ©Chio EPA believes the alternative selected in the Proposed Plan is protection of

human health and the environnent. Chio EPA believes the preferred alternative is the
appropriate one, when considered in the context of overall site cleanup. ©Chio EPA
supprts the concept of a bal anaced approach where the | ow vol une high concentration

wastes go off-site for disposal and high volunme | ower concentrati on wastes are di sposed
of in an engineered facility on-site. W believed that this approach provides the nost

i mpl enent abl e and protective strategy for renediati on ofthe FEMP site.

2. The Operable Unit 2 Record of Decision (ROD) should clearly place restriction on the
use ofthe engineered on-site disposal facility DOE. Chio EPA understands the need to

allow flexibility for incorporation of other opetable units but also feels the follow ng

restriction nmust be made in the ROD:
a) No off-site waste nmay be di sposed of in the proposed engi neered di sposal
facility or any other factory on the FEWP site;
b) The disposal facility Waste Acceptance Oriteria (WAC) for U anium 238

shoul d be set at a maxi numof 360 pCi/g with the flexibility to be | owered based

upon ot her operable unit decisions and volunes. The WAC nust be an upper

limt of concentration acceptable into the disposal facility and may not be used

as an average limt;
c) No characteristic hazardous waste shoul d be di sposed of the facility.

<I MG SRC 0595289AA>

3. DCE shoul d conmit to being open to consider new technol ogi es which nay reduce the



volunme, toxicity or nobility of wastes testing disposal of on-site. Chio EPAis sinply
requesting that DCE renain open to the area of additional technol ogi es which nmay result
in a safer waste formfor disposal.

4. During inplenentation of the preferred alternative, DCE nust use excavati on and waste
nmanagenent techni ques which will prevent the dilution of waste concentration to neet
the WAGs.

5. DCE should conmt to including and/or devel oping teal -tine nonitoring for discharges

to the environnent resulting fromrenedial actions. DOCE should attenpt to incorporate
any new devel opnents in real-time nonitoring fromthe DOE O'fice of Technol ogy

Devel opnent as well as the private sector. Data obtained fromreal-tine nonitors and
any additional nonitoring activities should be provided to the Chio EPA and public in a
tinely manner.

6. DCE should attenpt to incorporate pollution prevention activities whenever possible
during the design and operation of the OR renedial action system Al available
net hods to reduce or elimnate discharges and rel eases fromthe excavati on and di sposal
activities should be considered during the design of the system

7. DCE nust ensure the public that their involvenent will not be di m nished during
Renedi al Design and Renedial Action (R D RA). DCE should commit within the
Record of Decision for O to maintaining the exceptional on-going public invol venent
program duri ng RD RA

8. DCE shoul d make commtnents within the QU2 ROD concerni ng perpetual governnent
owner ship of properties associated with the O ROD. DCE nust provi ded conmtnents
to ensure the | and-use enpl oyed the cl eanup standards is maintained into the
future. DCE ownership is essential to nmaintaining institutional controls and limting
| and-use to ensure protectiveness of the site.

9. Wth regard to the request for a USEPA waiver of the Chio solid waste siting criteria,
Chi o EPA support this waiver only inthat it allows for a remedy nore protective than
capping in place. Since the DCE FEMP is a CERCLA site and its locati on woul d not
all ow i ssuance of an Chio EPA exenption of criteria, ©Chio EPA believes a waiver is
the appropriate mechanismto support the preferred alternative. ©Chio EPA s support of
the waiver is inherently tied to the restrictions described in comment #2 above.

If you have any personnel concerning these comments pl ease contact ne at (513) 285-6466.

Si ncerely,

<I MG SRC 0595289BB>

Thomas A. Schni eder
Fernal d Project Manager
Ofice of Federal Facilities Oversight

cc: Jack V. Kl ey, Chio AQO
Jim Saric, USEPA
Terry Hagen, FERMCO



Li sa August, Geotrans
Jean M cheal, PRC
Manger TPSS, COEPA/ DERR
Jeff Hardly, OEPA/ Legal
Robert Owen, ODH

<I MG SRC 0595289CC>



Conmmrent Q
Novenber 21, 1994

M. Gary Stegner, Director
Public Infornmation

Fernald Area Ofice

U S. Departnent of Energy
P. O, Box 538705

G ncinnati, Chio 45253-8705

Dear M. Stegner:

W the just one of a nunber of Ross residence who the opposed to your decision to
inmpl enent the Renedial Alternative 6 process or (Excavation and On-Site Disposal with Of-Site
Di sposal of Fraction Exceeding Waste Acceptance Criteria) for the renoval of waste at Operable
Unit 2 at the FEMP site.

Wien we noved into the Ross area five years ago, we were told that they had every
intention of renoving all waste material fromthe site. Knowing that they had i ntended to clean
up this area, was a nain concern for our decision to nove into the Ross area. |f we would have
known t hen what we know now, we would not be living in Ross today.

We the totally opposed to the Alternative 6 decision and are only concerned with
removing all waste material fromthe FEMP site.

Si ncerely,

<I MR SRC 0595289DD>

H Thomas Rasche & Carolyn A Rasche
3682 Her man Road

Hami | ton, Chio 45013

(513) 738-5952

[ car

<I MG SRC 0595289EE>
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Comment S

MR WLLSEY: Sorry, one nore thing
Don and | have to | eave because we have a | evy on
and we're going to get up to the Board of
El ections, we're supposed to be up there. Thank
you very much

MR WARNER W appreciate your
participation. Richard Strinple

MR STRIMPLE: |'mgoing to just
make a little statements on water aquifers. |If it
is polluted, it's already polluted.

MR WARNER  You are Richard
Strinpl e?

MR STRIMPLE: Yes, I'msorry. It' s
polluted forever and there's no going to be a
permanent digging it up and hauling it out. You
will dilute it, you will cut your options, but for
sonebody to think that they're going to clean it
up, it's spitting into the wind, period

MR WARNER  Thank you, R chard.
Russ Beckner

MR BECKNER M/ nane is Russ
Beckner, I'ma resident of Ross Township and live
1,500 feet fromthe site.

I would just like to go on record

Spangl er Reporting Services

PHONE (513) 381-3330 FAX (513) 381- 3342
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Comment T

MR STORER |I'mGary Storer, I'm
Crosby Township Trustee and also a resident within
one mle of the plant.

I wanted to make a point versus
alternative, versus Alternative 6. | favor
Al ternative 3 based on the fact the initial cost
212 mllion, will be exceeded by the initial cost
of Alternative 6, which is 110 nillion, in the fact
that the required nonitoring over a nunber of years
inthe future will far exceed Alternative 3. So
basically | don't see putting that burden on,
don't see putting that burden on future
generations, however many years it woul d be down
the road, maybe a hundred years or nore. | don' t
feel it's fair to put that burden of nonitoring
which is going to far exceed Alternative 3. So |

oppose Alternative 6 and | prefer Alternative 3

Thanks.

MR WARNER  Thank you. Any other
coment s?

We've got two to read into the record
here. |I'mnot sure | pronounce this |ast nane,

Judy Suzuri kawa. The G ncinnati Water Wrks
recei ved notification of the public hearing and
Spangl er Reporting Services

PHONE (513) 381-3330 FAX (513) 381-3342



<I MG SRC 0595289FF>
<I MG SRC 0595289G&
<I MG SRC 0595289H+>

Comment V

Donal d H Thiem
3175 Ham I ton Scipio Rd.
Ham | ton, Chio 45013

M. Gary Stegner Director
Public Information
Fernald Area Ofice

Decenber 14, 1994

M. Gary Stegner,

Pl ease consi der:

Bef ore DCE our |and was thee of contam nation. Because of DCE, our
land is polluted and the probl emhas grown to i mense proportions.
Years and years of abuse, with no thought to the environment or the
citizens, have conpounded this problem COver the last ten years we
heard yes, we nade m stakes, however, we have |earned a | esson,

never again. This has been the DCE refrain.

Now, we hear save noney and lift this burden fromDCOE s back. A
91.83 acre landfill is being considered. Have we |earned nothi ng?

My feelings are, if it nust be stored in pits with liners of clay and
pol yur et hane and capped by the sane procedure, then it is too
contam nated for on site storage.

<I MG SRC 0595289I | >

Donald H Thiem



EVALUATI ON FORM
U. S. DEPARTMENT OF ENERGY Coment W
OPERABLE UNI TT 2 PUBLI C MEETI NG
NOVEMBER 8, 1994

Thank you for attending tonight's neeting. W would Iike

your opinion on the infornation presented this evening. Please
take a few nminutes to answer the followi ng questions and turn in

1

Pl ease indicate your affiliation (check nore than one than one
appl i cabl e)

X Fernal d area resident
X FERMCO enpl oyee
DCE enpl oyee

Subcontractor enpl oyee

X FRESH menber

X Task Force menber
Representative of a regulatory agency
Representative of another/organi zation

X G her <I M5 SRC 0595289LL> (pl ease specify)

Was the format of the neeting

Not very satisfactory
X Satisfactory

Not at all satisfactory

Not very satisfactory

How hel pful would you rate the information that was provided
during the presentations?

Very hel pful
X Hel pfu
Not very hel pfu
Not at all hel pful
Were the presentations
Too | ong
Too short
X  Adequate
Was the tine allotted for the QA session
Too | ong
Too short
X  Adequate

During the QA session, were the answers to your questions

Very satisfactory

if



X Satisfactory Comrent W ( Cont i nued)

Not satisfactory
Not at all satisfactory

7. How confortable did you feel providing formal comments
during the fornmal conmment session?

Very confortabl e

Confortabl e

Not very confortable

Not at all confortable
X Did not provide a coment

8. Did you understand the purpose for separating the question
and answer session fromthe fornmal coment session?

X Yes
No

9. Overall, do you feel this neeting was
Very val uabl e
X Val uabl e
Not very val uabl e

Not at all valuable

10. Overall do you have any additional coments you would Iike
to add about the neeting, or suggestions for inprovenent?

<I MG SRC 0595289JJ>

11. Thank you for taking time to find out this evaluation form

<I MG SRC 0595289KK>
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Coment X
hol es are only so big.

UNI DENTI FI ED SPEAKER.  Ji m your
alternative nunber 3, you keep mentioning that this
material is sited to go to Envirocare in Utah. D d
you |l ook at the cost of sending it to Nevada Test
Site since we're tal king about splitting out the
| ow | evel radioactive conmponents?

MR WLLIAVE: Yes, we did, and the
reason why we used Envirocare was it was much nore
cost effective than the Nevada Test Site prinmarily
due to the transportati on and packagi ng
requirenents.

UNI DENTI FI ED SPEAKER. M/ second
question woul d be, you're given a whack for U 238
concentrations, are there going to be other whacks
as well as for other uraniumisotopes as well as
thorium and sone of the other material s?

MR WLLIAVS: Not for Operable Unit
2. Waniumis the only contam nant of concern for
groundwat er within Qperable Unit 2

MR BECKNER Earlier you used the
termdesign life of 500 years. Since you could not
have possibly tested any of these things for
anywhere near that period, 1'd like to know how you

Spangl er Reporting Services

PHONE (513) 381-3330 FAX (513) 381-3342



Comment Y

NEVADA TEST SI TE
COMMUNI TY ADVI SCRY BQARD

Decenber 30, 1994

U S. Departnent of Energy

Fernald Area Ofice

P. O, Box 539705

G ncinnati, OH 45353-8705

Att: M. Gry Stagner, Director
Public Information

Subj ect : FERNALD, OH O REMEDI AL | NVESTI GATI QV FEASI BI LI TY
(RI/FS) FOR OPERABLE UNIT 2

Dear M. Stagner:

The Nevada Test Site (NTS) Community Advi sory Board (CAB) appreciates the

opportunity to comment on the RI/FS for Qperable Unit 2 at the Fernald, Chio, Departnent

of Energy (DCE) site. As you're probably aware, the CAB is extrenely interested in al

facts of the renediation work taking place at Fernald. Since the NTS has taken receipt of
many Fernal d waste shipnents in the past, and nay be the recipient of others in the future we
obvi ously have a stake in decisions being considered at Fernald. The Board has previously
comrent ed on the recomrendati ons being considered for Cperable Unit 4 at Fernal d.

Qperable Unit 2, as we understand it, is |located over a sole-source aquifer which serves as a
wat er supply for a nunber of communities in southwestern Chio. The recomrendations for
remedi ati on of Cperable Unit 2, as they have been conveyed to the CAB, are to excavate

flyash materials, solid waste and soild contam nated with relatively benign waste fromthis
unit, and redi spose the waste in engineered "cells" el sewhere on the Fernald property.
Extrenel y hazardous wastes fromthe Unit woul d be excavated and transported to the

Envirocare facility in Wah for final destruction

The NTS CAB is supportive of this recommendation. Protecting the |local aquifer by
renmoving the waste to a safer, controlled site at Fernald appears needed to protect this
important water supply source. Relocating the waste onsite would also elimnate the nore
expensi ve, and potentially nore dangerous option of transporting | arge anount ot waste
potentially thousands of mles. Since the waste appears to be, for the nost part, not
hazardous an onsite solution seens feasible.

Fernal d cl eanup funds can then be better enployed for resolving the facility's nore serious
problens. Gven the |evel funding cuts being proposed for DOE' s Environnenta

Managenent programin FY 95 (and probably into the future), it is inperative that the
potentially limted cl eanup funds be enployed to their maximumutility.

We applaud the efforts at Fernald and other sites to consider, where feasible, on-site
remedi ations options. Gven the significant anounts of waste present at Fernald and ot her

l ocations throughout the nation, it is inportant that possible health and safety risk to the
public to mnimzed. Reducing the nunbers and vol unes of waste transported is inportant

in aneliorating some of these risks.



Nevada and Chio, as you're well aware, were significant participants in devel oping the United
State's nucl ear deterrent option. The apparent success of this endeavor offers the potential
for a safer and nore peaceful world. Since nany states and communities shared in the

devel opnent of the nuclear deterrent, NIS CAB nenbers feel that it is also inportant that al
participate in the solution to the onerous waste problens that nost DCE sites are
experiencing. The on-site solutions being proposed at Fernald are inportant indicators that
the will and technol ogy exist to address nmany of these problens at their source in an

equi tabl e manner. Al sites nust bear the burden of sharing in the resolution of these
problens to ensure that they are not sinply passed on to other |ocations.

In closing one final comrent is in order. The NTS CAB is an inportant stakeholder with
respect to renediation decisions being nade at the Fernald, Chio site. Despite the
significance of these issues to Southern Nevada, we have been given insufficient tinme to
consi der and comment on the many issues associated with the Fernald site. Operable Units
2 and 4 are inportant exanples. The CAB and Southern Nevada citizens need nore advance
notification to conprehensively comment on issues such as these that could adversely effect
our comunities. The NTS CAB and our communities should be afforded the same tine

frame as Chio residents to consider these issues when future operable units are renedi at ed.

Once again we are supportive of the onsite recommendations provided for Cperable Unit 2
The CAB | ooks forward to your incorporation of the Board's comments into renediation
decisions at Qperable Unit 2 at the Fernald facility.

If you have questions or require clarification please contact ne.

Si ncerely,

<I MR SRC 0595289LL>

WIlliamL. Vasconi, Chairman
Nevada Test Site, Community Advisory Board



3686 G ncinnati-Brookville Road
Ham [ ton, Chio 45013
Comment Z

Novenber 21, 1994

M. Ken Morgan

Director, Public Information

U S. Departnent of Energy Field Ofice
P. 0. Box 398705

G ncinnati, Chio 45239-8705

SUBJECT: PUBLI C COMMENTS ON PROPOSED REMEDI ATI ON PLAN OF FEMP
CPERABLE UNI T #2 LOW LEVEL RADI QACTI VE WASTE ( DUE
NOVEMBER 25, 1994)

Dear M. Morgan:

The Fernald Site is grossly inappropriate as a permanent storage site for any |ow
| evel radioactive waste because of the follow ng considerations:

1. Area geol ogy and seisnmic activity.

2. Area denographics - increasing popul ation density; 19 mles to G ncinnati.

3. Level s of precipitation and tornado-prone area.

4. Low depth to ground water - sand and gravel bottoni and.

5. Site over Geat Mam Aquifer currently the source of potable water for
hundr eds of thousands of people in Southwestern Chio and future usage wll
be for mllions of people.

6. People live in houses |less than 100 ft. fromthe FEMP boundary.

7. The proposed FEMP nature preserve is no place for any kind of hazardous
radi oactive waste. Wat radiation does not kill, it mutates.

8. These is no mnimumtwo-mle "safe" buffer zone between the proposed
storage site and the FEMP boundary.

9. These is no permanent "fail-safe" radi oactive waste containnent facility
under the above conditions.

10. There is no safe threshold for hunman exposure to cancer-causing ionizing
radi ation. There is danger of exposure to |low levels of radiation.

11. No one |ikes radioactive waste in their backyard so why shoul d we conti nue

to be victimzed under a "cloud" of cancer producing radioactivity for
another 40 years and on into the future to hurt countless nore generations!

12. Eval uation of rail transportation risks should be nade for safest route to an
existing or new isolated waste facility where the radioactive waste will not
directly or potentially cause harmto any person for the foreseeable future
and corrective action taken where needed to naxi m ze assured success.

Your help to renove all radioactive waste from FEMP wi Il be appreci at ed.
Si ncerely,
<I MG SRC 0595289Mw>
J. E. \Valther

cc: The Honorable John H denn
<I MG SRC 050528900



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Conmmrent  AA ( Cont i nued)
after we've called everybody's nane and they' ve
nmade their conments, we will open the floor for any
addi tional comments, and after that we'll read a
coupl e of coments that we've received that were
witten on the cards. Again | would like to
enphasi ze that responses will not be presented this
evening to your comments. You will find themin
t he responsi veness sunmary docunent that will be
subnmitted with the draft Record of Decision in
January of this year.

If there's no questions, | would Iike
you to cone up to the mcrophone, clearly state
your nane, and then present your coment. CQur
first comrenter will be Tom WI | sey.

MR WLLSEY: M nane is Tom
Wllsey, and I'ma towship trustee from Ross
Townshi p.

A lot of you peopl e have not seen
us -- Don King is also here, he's a township
trustee. W have not been to a lot of these
neetings because at this point we have never really
been in an adversarial position with you fol ks, but
| think nowwe are. 1've been a trustee, I'min ny
ninth year, so this didn't just happen to the | ast
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Conmmrent  AA ( Cont i nued)
night. W've known about the problens and all the
things that went on in that plant for sone tine,
and for ten years now we pretty nuch believed that
they were going to clean up, they were going to
nove it off site, and we believed that because
that's pretty much what you told us. Now I'm
seeing where it's pernanent, lifelong. | don't
think you plan on nmoving it. Qur people in Ross
Townshi p, they have a permanent stake in this, and
permanent to themis |lifelong because they will be
there all their lives. So we feel that the meaning
of pernmanent neans sonething different to us than
it does to you. W have been dunped on, we've had
of course, the uraniumblow on us. W put up with
it for along tine, and like | said, we have been
very cooperative to this point.

W' ve wat ched di fferent things happen
in our area that we're not real happy with, our
property val ues obviously went down, that's a
matter of record, |I'mnot naking that up, but we
tell people, hey, it's a good area, they're
cleaning it up, look at all the things they're
doing. Well, you're not doing that. W've had it
for four years

Spangl er Reporting Services
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Commrent AA ( Conti nued)

I look at all your charts and your
graphs and | see the Alternative 3, | see
Alternative 6, 1, 2, | don't know how nmany there
were, but the thing that glares out and hits the on
the nose on Alternative 3 and Alternative 6 is 212
mllion versus 110 mllion. Cost, noney. Quite
frankly, if you've ever been to Washi ngton, DC
cost has never been a factor to the federa
governnent. They're a nonunent to what you can do
with unlinmted funds. On every street corner
there's a monunent to sonething or sonebody. So
cost should not be a factor. This cost to the is
not a factor. The well-being off our residents and
our township is a factor to the

W will go on record as bei ng opposed
tothis, and quite frankly, we're going to try to

get a ground swell of people to be opposed to it

also. | didn't want to be adversarial about this
and I'mstill not. | just want it noved. | don't
care what it costs. [|'mpaying for it anyway.

woul d rather pay for it out of ny pocket than pay
for it with the lives of ny famly. Thank you
MR WARNER  Thank you, Tom we
appreci ate your comment.
Spangl er Reporting Services
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Comment BB

Novenber 14, 1994

9860 Hamilton d eves Pk.
Harrison, Chio 45030
(513) - 738 -1659

Gary Stegner
DCE. Director of Public Information
P. O. Box 538705

G ncinnati,

Ref er ence:

Chi o 45253-8705
Comment on OUJ2 al ternatives.

Public participation including a comment period during
renedi al and RCDS of QU2.

As a resident of Crosby Township | prefer the alternative
three "Of -Site D sposal.
As a concerned citizen of the United States | will accept
QR alternative six (6) "On - Site disposal with Of
Site disposal of hazardous waste exceedi ng the waste
acceptance criteria. (WAC - 360pG/Q).
- Al of the FEMP ( Fernald) site to be owned by the
Departnent of Energy. (Not only the disposal cell area).
- The disposal cell area will have the protection of
a buffer zone. No |less than 300 ft around.
- Review of nmintenance around cell yearly.
No ot her DCE or commercial |ow level waste for disposal
be allowed in to the Fernald disposal cell.
No dilution of waste to neet waste acceptance criteria.

WAC 360 pG /g of U238 be maxi numgoing into the cell.

Real time nonitoring day to day during excavati on and
construction.
Stated in the Record of Decision (ROD) that DOE will obey
all regulation.

- Meet ARAR protection of the Aquifer.

- WAC no dilution of waste.

- No off site waste fromother DCE sites.



Comment CC

Dear M. Stagner:

| amwiting to protest the possibility of having any
contam nated soil or building material left in or on-site in any
type of containnent device or sub-unit.

W, in Ross, have had enough fromthe governnent's
over-sights, under-sights, lack of control, too nmuch control and
non-caring attitude toward us and the environnent. M famly and
I have made Ross our hone and we are tired of the DOD., D.OE
and the E.P. A 'S | ack of concern for us, our health and
well being. It states in the Constitution that we are guaranteed
the right and pursuit of happiness but we find that hard to
bel i eve when the governnent turns thee DO D, DOE and E P. A
| oose on the quality of life and drinking water supply. The
E. P. A nakes nore noise over a single housing unit than that of
the contam nation of the ground water under Fernald.

Stop spending mllions on studies of what to do and do what
should be done -- GET RRD OF IT!!! Take it back to Nevada.

Si ncerely,

<I MG SRC 0595289NN>
Ross Townshi p Trustee
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PUBLI C MEETI NG TRANSCRI PT

U. S. DEPARTMENT OF ENERGY

PUBLI C MEETI NG FOR OPERABLE UNI T 2

PROPOSED PLAN

NOVEMBER 8, 1994

THE PLANTATI ONS
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MR WARNER  Good eveni ng, wel cone
to the public neeting on the Qperable Unit 2
Proposed Plan for the renmediation of this unit at
the Fernald facility. M nane is Rod Warner. |'m
t he DCE program nanager charged with the
renedi ation of that unit at Fernal d.

W realize that Novenber is a rea
busy nonth for those of you who are involved in the
public participation activities here, and coupl ed
with that there's sone holidays and such that it's
alittle difficult for us to try to pick the nost
appropriate evening to have this neeting. W
wanted to do it as early into the public comrent
period as we could, and with that period ending
basically the day after Thanksgi ving, we opted for
this date. W appreciate your coning out on this
busy el ection day and taking the tine to
participate in this neeting, and we apol ogi ze for
any i nconveni ence we rmay have caused you with this
dat e.

I think to start the neeting off
woul d like to go over sone ground rules and the
agenda that maybe will help the neeting flow a
little bit better and get us all out of here at a

Spangl er Reporting Services
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decent hour. Hopefully you all renenbered to
regi ster at the back, and if you didn't, you can do
so at the break which will follow this session of
the neeting. Wen you register, if you would
pl ease indicate if you would like to nake a fornal
comrent during the formal part of this neeting
That will just help that part of the session go a
little better

On your chairs you should have found
sone handouts. | believe there is an eval uation
formwe would like to have you fill out before you
| eave the neeting tonight, and also there was a
comrent card. Now if you would like to subnmt a
comrent during the fornmal session and you choose
not to nake it verbally, please wide it down on
the comment card and give it to one of the
individuals at the front desk, and we will read
that into the record during the formal part of this
sessi on

Since this is a formal neeting, we do
have a court transcriber here, and all of the
comments that we nake here tonight will be
transcribed basically as accurately as they're
said, and we will have a full transcript of this

Spangl er Reporting Services
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neeting available in about two weeks, and this
transcript will be placed in the Public Infornmation
Center, which is located about a half a mle or so
south of the plant on Route 128.

Tonight's neeting is going to be
divided into two sessions. During the first
session we will give you an overview of all the
renmedi al investigation, a review of alternatives,
and al so our proposed plan for the renedi ati on of
this Operable Unit. This will be followed by a
question and answer period, an informal session.
Feel free to ask questions as they specifically
apply to Qperable Unit 2.

After that then we'll have a short
break and we'll go into the formal session. W
encourage you during this particular question and
answer period to ask any questions that you have,
but we ask that you specifically limt themto the
Qperable Unit 2 proposed plan. Anything that we
present tonight naterial wise is fair game for you
to question. W will try to answer themas best we
can, and this is a real opportunity for you to get
that informal response.

At the break then | think it would be

Spangl er Reporting Services
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a good idea if you would try to interface with sone
of the participants. That way you can get sone
real face-to-face interaction with them and naybe
get an increased confort |evel of our approaches.
We woul d ask you to renenber that we cannot
presuppose the renedial activities that sone of the
other operable units will be taking, but we have
tried to integrate our plan with themas a
contingency, so please, if you will focus your
concerns on specifically Qperable Unit 2 this
eveni ng

Fol I owi ng a short break, then we will
proceed into the fornmal session of the neeting
Those of you who signed up on the register
indicating that you wanted to nake a verbal comment
will be called up in order to nake your conmment and

have it placed into the public record. After we

recei ve everyone's verbal comments, we'll open the
floor again -- everybody who has requested verba
commrents, we'll open the floor again for any

addi tional commenters, and then after that we wll

read into the record any witten comments that we

receive during the nmeeting. This part of the

neeting will not be interactive, and by that | mean
Spangl er Reporting Services
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when you nake a comment, it will not be responded
to this evening. Your responses will be presented
in the responsive summary docurent which will be
subnitted with the draft Record of Decision on
January 5th, 1995. So you will |ocate your
responses to your formal comments there.

Renenber that to get a response to
your comment in that docunment you nust either nmake
a verbal conmment this evening, subnmit a witten
card to be read into the record this evening, or
subnit a witten corment sonetime before the end of
Novenber 26th to DCE, which is the end of the
public comment period. And | will put a slide up
here that shows you that address. W'Il go back
over this formal session again before we start it
up.

So with that, | would like to
introduce JimWIIians, FERMCO Director for
Qperable Unit 2. Jimis going to give you that
overvi ew of Qperable Unit 2 and our proposed pl an,
and we hope that you agree with us that our
proposed plan does represent the best bal ance of
protectiveness, cost, and inplenmentability. Jim

MR WLLIAVS: Thank you, Rod. And

Spangl er Reporting Services
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good eveni ng everyone.

First thing 1'd like to do this
evening is briefly review where we are and where
we're going in the public participation process for
Qperable Unit 2.

On May 10th of this year we held a
wor kshop to go over renmedial Investigation for
QJ 2, and at that tinme we presented our initial
thoughts on a likely preferred renedial alternative
for QU 2.

On June 28th of this year we held a
public workshop for the Feasibility Study for
QU 2. Again we went over our thinking with regard
to a proposed plan for Operable Unit 2.

On Septenber 13th CEPA had an
avail ability session to discuss the possibility of
siting an on-site low |l evel waste facility at
Fernal d.

On Cctober 25th we had a workshop to
di scuss the proposed design and | ocation of the
di sposal facility.

On Novenber 3rd there was an
avail ability session sponsored by CEPA to di scuss
the QU2 proposed plan and preferred renedial

Spangl er Reporting Services
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al ternative.

Tonight is the public neeting on the
proposed plan for QJ)2. And there are a coupl e of
things that I'd like for you to think about with
regard to public participation for QJ)2. First is
that we've listened to your concerns and your ideas
through the process. Many of you who have been
invol ved since May realize that we nodified our
approach substantially, significantly, in part due
to comments and questions and concerns by the
public and by the regul atory agenci es.

Secondly, although this is the public
neeting for the proposed plan for QJ2, it's not
the end of the process. The public conmrent period
will extend until the 25th of this nonth, and even
follow ng the close of the comment period, the
public participation process will continue into the
remedi al design. FERMCO, the Departnent of Energy,
and the regul atory agencies are commtted to
continued public involvenent into the renedia
desi gn process

So the two things we'd like you to
take away are that we are listening to you; equally
inmportantly, we're responding, we're nodifying our
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PHONE (513) 381-3330 FAX (513) 381- 3342



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

proposed acti ons based on the input we receive, and
your opportunity to participate will continue.
Wuld it be possible to dimthe
lights just alittle bit?
Next thing 1'd like to do is just
very briefly review the contam nation, the hazards
at Qperable Unit 2, and review the need for a

remedy for renedial action at Qperable Unit 2.

This is a three-di nensional picture of
contam nation at the solid waste landfill. The
image in the reddish color is uranium contam nation
inthe landfill. The nore magenta color is a | ower
I evel contamnation in the landfill. It' s about an
acre in size, and nost of the volume within the
landfill is contam nated with urani um
Contami nation has not inpacted the G eat Mam
aqui fer.

The next waste unit in Qperable Unit
2 are the linme sludge ponds. Again the color
coding of the inmges is the sane, where the
purplish or magenta col or represents |ow | evel
urani um contam nation at the |inme sludge ponds.
It's scattered around in the dikes or the berms
that are nmade of earth and they contain the linme
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sludge. Again, the contam nation at the |ine
sl udge ponds has not affected the Great M am
aqui fer.

This is a picture of contam nation at
the three contiguous southern waste units, and
these are the inactive flyash pile, the South
Field, and the active flyash pile. The reddish
blob to the left center where John is indicating
with the pointer is uraniumcontam nation at the
inactive flyash pile. To the east, directly to the
east is another blob or volune of uranium
contam nation in the South Field. The big
difference with these waste units is that the
contam nation in QU2 has in this area
significantly inpacted the G eat Mam aquifer, and
you' re | ooking down the bird' s-eye view on the
groundwater, and it's color coded to represent
uraniumcontam nation in the Geat Mam aquifer.

The nost significant contam nation in
the aquifer is directly below the inactive flyash
pile. | trust John is indicating that. The
contami nation is approxinmately 1,000 parts per
billionin this area. And without renediation in
Qperable Unit 2, there are nunerous problens that
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represent unacceptable risks to human health in the
environnent. And we'll go over those in alittle
nore detail, but prinmarily they would involve risks
to users of the groundwater. As you can see, it's
contam nated. In the absence of remediation, it
wi || becone nore so and the contami nation wll
spread. |In addition, there is potential exposure
t hrough surface pathways on the ground through
direct radiation, inhalation of suspended dusts,
dermal exposure, and ingestion
Before we can get into the proposed
remedy for Qperable Unit 2, we need a definition
and that definition is for federal ownership,
federal land use at Fernald. W need this
definition because the proposed renedy for Qperable
Unit 2 will require continued federal ownership of
at least a portion of the Fernald site into the
future. So what we're tal king about, and the
functional definition for our purposes of federa
I and use are when the federal governnent retains
ownership of the FEMP, |and use and site access are
restricted for authorized government purposes
only. The receptors, in other words, the
i ndi vidual s who could receive risk in the future
Spangl er Reporting Services
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under this scenario are trespassers who cone onto
the property, off-property farnmers who are prinary
water users, and users of the Geat Mam R ver
water. These are the people that have to be
protected in the remedy for Qperable Unit 2.

And these are the specific pathways
t hrough whi ch these individuals can be exposed to
risks from Qperable Unit 2. For the trespasser
there's direct radiation, inhalation, again that
woul d be primarily of dust fromthe surface,

i ngestion of dust or surface water, and dernal or
exposure to the skin fromcontam nated nateri al

For the off-property farner, the
primary pathway, the nost significant risk would be
ingestion prinmarily of groundwater.

Those pathways | just described are
what have to be controlled by any successful renedy
at Qperable Unit 2. In the course of devel opi ng
and evaluating potential renedies for Operable Unit
2, we looked at, by ny last count, 28 different
remedi al alternatives. Sone of these were specific
to a specific subunit, but the point is we
t horoughl y exhausted our inmaginations in terns of
devel opi ng and conpari ng reasonabl e and feasibl e
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alternatives for the renediation of Operable Unit
2. After the process of studying and screening out
the | ess feasible alternatives, when the snoke had
cleared, we were left with four, one of which is
requi red by CERCLA or Superfund gui dance, and
that's the no action alternative.

The other three alternatives that
were given a very detailed conparative analysis are
consol idation and contai nnent, which many of you
wi Il remenber was the alternative in which we
consol idation the waste within the QU2 waste units
where it presently is, basically noved it around
within the waste unit to the safest place, and then
contained it with a cap within the waste unit.

The next alternative is excavation
and off-site disposal. That's pretty clear. The
wast e above cl eanup | evels within each Operabl e
Unit 2 waste unit woul d be excavated and shi pped
off-site for disposal. The disposal facility that
we evaluated in this feasibility study was the
Envirocare facility in Wah.

The final alternative that was given
detai |l ed conparative anal ysis was excavati on and
on-site disposal with off-site disposal for the
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fracti on exceeding the waste acceptance criteria
whi ch woul d be the limts of contamination which
woul d be accepted at the on-site disposa
facility.

What | want to spend nost of the time
on, and | think what is nost inportant for us to
understand, is how do these alternatives conpart
and why did we select one for recommendati on to you
over the other two. | hope that it is clear based
on the discussion we had of the contanination in
the waste units that the no action alternative is
unaccept abl e.

This picture is a sunmary in very
brief form one page-of literally thousands of
pages of analysis, and sonebody has called it our
consuner reports table because it's a kind of way
of conparing different alternatives that is | hope
| egi bl e and easy to understand. What we need to do
is spend a little bit of time going through this
table, both with respect to the criteria that we
use to evaluate these alternatives and the results
of the evaluation. |'mgoing to have to resort to
ny pointer so you nmake sure what |'mtalking
about .
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These are the evaluation criteria.
Let's talk about thema little bit. In the first
pl ace the evaluation criteria are given to us by
EPA, they're EPA guidance. They'the the sane for
every CERCLA site. These are the sane criteria
that was used to eval uate and sel ect renedi a

alternatives for Operable Units 4 and Operable Unit

1. So the criteria are a given.

What do they nean? The first
criteria or criterium which is singular, overall
protection of human health in the environment, is
an absolute or threshold requirenent. |If an
alternative doesn't neet this standard, it cannot
be carried forward for detailed conparative
analysis. So it's not useful to us in ternms of
choosing the best alternative, but it's a threshold
that each of the alternatives nmust nmeet in order to
be consi dered any further

The sanme thing is true for the second
criterium which is conpliance with ARARs. ARARs
are the laws, regulations, and policies that are
pertinent to this project. And again, all of the
alternatives nust, nust neet this standard. You'l
noti ce that one of our alternatives, on-site,
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di sposal, neets it with a footnote, and that
footnote is inportant. It neets the ARARs with
wai ver of the CEPA restriction on disposal of solid
waste over a high yield sole source aquifer. EPA
has already stated its intent to grant such a
wai ver in order for us to successfully inplenent
this project. It's inportant to realize that this
wai ver will be specific to Qperable Unit 2 waste
only, and that those wastes woul d be generated only
during the cleanup of this Superfund project at
Qperable Unit 2. The disposal of waste from other
sites under this waiver wouldn’'t be |egal

Now we're going to get into sone
criteria that are useful in terns of conparing and
sel ecting the best alternative. The third one
long-term effectiveness and permanence is very
inportant and it's self-explanatory, and for the
first tine you see a difference anong the three
action alternatives. And the difference is that
the consolidation and contai nment alternative
doesn't rate as highly as the other two, and the
reason for that is as follows: For off-site
di sposal you excavate the naterial, you transport
it off-site, in this case we're tal king about
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shipping it to Uah and placing it in an engi neered
facility. That's a relatively pernanent,
I ong-range effective solution

The sanme is true for Alternative 6
on-site disposal. You excavate the material from
the QU2 waste units, you put it in an engineered
facility that's engineered for a very |long
lifetine.

Wth A ternative 2, consolidation and
contai nnent, there's a difference, and that
difference is that it was not being placed in an
engi neered facility. The nmaterial was being kept
in place and it wouldn't have the liner, the
underdrain, and the | eak detection systens that are
to be engineered as a part of the reconmmendation
alternative. By the way, | would point out that at
the back of the roomthere's a life-site
cross-section of both the conceptual design for the
proposed cappi ng systemand |iner systemfor the
on-site disposal facility. It would be a nice idea
to take a look at it during the break or
afterwards. | believe that was in response to sone
di scussion we had at our |ast neeting

So with respect to long-term
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ef fectiveness and permanence, the on-site disposa
and off-site disposal alternatives are better than
the consolidation and contai nment, and |'l| point
out also that the engineering features associ ated
with a proposed disposal facility at Fernald far
exceed those of the facility in UWah. The facility
in UWah, for exanple, doesn't have the conpl ex
liner, leak detection, and | eachate collection
systens that the facility here woul d have.

The fourth criterium reduction of
toxicity, mobility, or volunme through treatnent
again it doesn't help us differentiate anmong the
alternatives because treatnent is not effective for
OJ 2 wastes. Concentrations are too |ow for an
effective treatment.

Short-termeffectiveness, and this
oneis alittle bit of a misnoner that just cones
out of the lingo associated with feasibility
studies. Wuat the short-termeffectiveness really
isis a neasured of the risk to workers and the
community during renmediation itself. So the
consolidation and containnent in place is the |east
risky thing to do because you're not noving the
material around, so it tanks highest in that
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regard

I want to skip inplenentability
because | want to cone back to that with a little
nore of a detailed summary type of analysis on
that. So we'll skip over nunber 6 and cone back
later.

Nurmber 7 is cost, and that's neasured
in terns of the present worth, the total present
worth of inplenenting each alternative
Consol i dation and containnent is the |east
expensive at about $70 mllion. Of-site disposa
is alnost $213 nillion, and on-site disposal is
about $110 nillion in ternms of present val ue.

State acceptance and comunity
acceptance is what we're doing now. You're part of
the process, and your input will be a part of the
deci si on maki ng. However, through the process that
| explained when | started, we've heard quite a bit
of input fromthe community already. And it has |
woul d say hi ghly di scouraged our consideration of
consolidation and containnent. Frankly, the idea
of consolidation and contai nment was not wel |
received by the community or by the State and that
has been given significant weight in the remainder
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of our analysis.

However, it is inportant to keep in
m nd when we tal k about community acceptance and
State acceptance, we're not just tal ki ng about you
we're not just tal king about the Fernald comunity
because there's also a coomunity in Uah and
communities in every state through which materia
nmust pass for off-site disposal. Those individuals
are a part of this process as well. And those
states and state agencies are a part of the process
as well, and we have attenpted to accommpdate that
as a part of our analysis.

So let's come back to
inplenentability. Wth respect to the darkened
circles, it looks like a dranwing, but it's really a
little nore subtle than that. W believe that the
on-site disposal is the nost inplenentable of the
al ternatives when we consider cost and the
political realities of the situation, politica
realities of attenpting to send all material off
Fernald and into Uah and Nevada. And furthernore,
this on-site disposal recommendation is a part of a
consol i dated conprehensive strategy for waste
nmanagenent at the Fernald project. This won't be
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