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TO: Task Force Members 

FROM: 
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RE: Transmittal of Appendices and Figures 

As promised, enclosed are drafts of the appendices, executive 
summary, and figures. Also included is a draft preface that I would like to 
include from me. We will discuss the entire report on July 8th. Please bring 
any grammatical or typographical comments in writing as we may not have . 
time to go through each one at the meeting. See you on Saturday. 
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To the Reader: 

The report that follows concludes a chapter of the history of the Fernald site. It records the 
results of a remarkable experiment in public participation in environmental decision making. In the 
summer of 1993, the Department of Energy, together with its regulators, the U.S. Environmental 
Protection Agency (Region V), and the Ohio Environmental Protection Agency, convened the 
Fernald Citizens Task Force to make detailed recommendations on the central issues posed by the 
remediation of the Fernald Environmental Management Project. Two years later, the task force has 
reached consensus (and in nearly all cases unanimity) on those issues. Since the consensus 
process included the Department and its regulators, the task force's recommendations in effect 
provide an outline for the near-term and in some areas the long-term future of the Fernald site. 
This in turn should enable the Department to move forward decisively to remediate the site and to 
return much of it to locally beneficial uses. 

The success of the task force process can be attributed to many factors, but I want to 
emphasize three. First, the task force received solid and enthusiastic support from the Department 
of Energy, U.S. Environmental Protection Agency, and the Ohio Environmental Protection 
Agency. Tangible support-financing, information, time, and expertise-has been amply provided 
by the Department and by its contractor, the Fernald Environmental Restoration Management 
Corporation (FERMCO). Many, many individuals in the Department and FERMCO gave 
unstintingly of their time and energy to provide mformation, advice, and other kinds of assistance. 
to the Task Force. Their names (and I apologize in advance for any inadvertent omissions) are 
listed in Appendix H. 

Second, the task force has enjoyed an efficient and dedicated administrative staff since its 
inception. The efforts of Sarah Snyder and her successor Judy Armstrong, FERMCO employees 
detailed to the task force, have been instrumental to our work The task force was also extremely 
fortunate to obtain the services of Douglas J. Sarno of Phoenix Environmental Corporation, as our 
technical consultant. His considerable talents in idenafymg, assembling, digesting, translating, 
and presenting key issues and information were essential to the successful completion of the Task 
Force's work. I know that all of the members of the task force join me in appreciation of his many 
contributions to our efforts. 

Most important, I want to recognize the task force members themselves. They have 
endured a barrage of technical information, seemingly endless Saturday mornings in windowless 
meeting rooms, and the responsibility for hard choices among often unpleasant options. Their 
faithfulness in attending meetings, seriousness of purpose, consistent civility and above all their 
unswerving commitment to getting something done has been a model for responsible citizen 
involvement in public policy. 

feel heartened, as the report goes to press, that remediation of the Fernald site may indeed be 
largely completed in the foreseeable future, there is still much that remains to be done. It is my 
hope that this report and the hard work behid it will provide a valuable outline for the next 
chapters in the Fernald story. 

This report cokludes a chapter, but it does not close the book on Fernald. While we can 

John S. Applegate 
Chair, Fernald Citizens Task Force 



EXECUTIVE SUMMARY 

The Fernald Environmental Management Project site is a 1,050-acre facility 
operated by the United States Department of Energy (DOE), which was once a major 
part of the nation’s nuclear weapons complex. Located approximately 18 miles 
northwest of Cincinnati, Ohio, the Fernald site was in operation between 1951 and 
1989. Over that period of time, more than 500 million pounds of high-purity 
uranium metals were produced. One significant consequence of this production 
was the release of over 1 million pounds of uranium into the surrounding 
environment. Now that the plant is closed, efforts. have turned to the 
environmental damage and human health risk resulting from nearly 40 years of 
production. 

Over 3 million cubic yards of waste and contaminated material must be safely 
managed before the Fernald site can conclude its contribution to the cold war. DOE 
established the Fernald Citizens Task Force in August 1993 as a sitespecific citizens 
advisory board for the Fernald facility. The board was chartered to provide DOE, the 
U.S. Environmental Protection Agency (EPA), and the Ohio Environmental 
Protection Agency (OEPA) with recommendations regarding four specific questions: 

1) What should be the future use of the Fernald site? 
2) What residual risk and remediation levels should remain following 

3) Where should the waste be disposed? 
4) What should be the priorities among remedial actions? 

remedia tion? 

This report is the culmination of the effort of the task force to answer these four 
questions. The task force began its work in September, 1993 and developed and 
released its recommendations over a seven month period from November, 1994 
through May, 1995. Each recommendations is supported by a detailed discussion of 
issues and rationale. With the exception of waste disposition, all recommendations 
represent full consensus of the board. 



Recommendations on Remediation Levels 

The Femald Citizens Task Force identified specific cleanup levels based on 
total uranium in soil and groundwater as uranium makes up the bulk of the 
contamination at Femald. Of primary concern to the task force in establishing these 
cleanup levels was protection of the Great Miami Aquifer and consistent protection 
of human health across all environmental media and land uses. The task force 
sought to balance the absolute requirement to protect human health and safety with 
the desire to minimize the impact on the environment resulting from remediation 
itself. To achieve background conditions would require surface soil excavation for 
five miles surrounding the site, a condition the task force found unacceptable. 
Ultimately, the task force arrived at recommended remediation levels which were 
protective and required little off-site excavation. These levels were based on 
restoring and protecting the aquifer to conform with maximum contaminant levels 
under the Safe Drinking Water Act, and to keep cancer risks within one in ten 
thousand, and non-cancer risks below the EPA hazard index of one. 

Recommendations on Was& Disposition 

The Fernald Citizens Task Force evaluated the political and logistical 
considerations involved in disposing of over three million cubic yards of 
contaminated material and determined that a balanced approach in which low-level 
waste was disposed of on site and high-level waste was disposed of off site was most 
prudent. Of paramount importance was ensuring the removal of the highest level 
wastes off site for safe disposal and that no new wastes come to Fernald for disposal. 
The task force, therefore, cdncurred with existing DOE decisions that the most 
highly contaminated materials be disposed of off site, and recommended that an on- 
site disposal facility be constructed to accept materials with low levels of 
contamination from the Fernald site only. 

Recommendations on Priorities 

Originally, site priority recommendations were envisioned as a sequencing of 
activities accord in^ to their importance to the concerns and goals of stakeholders. 
However, as dramatic cuts in the DOE budget began to occur, the nature of the 
problem shifted, and the task force was faced with remediation time frames 
stretching to 25 years at total costs of twice what was expected in order to work 
within reduced annual budgets. Such a long approach to remediation would not 
remove the highest level contaminants from the site quickly nor conduct 
remediation in a cost4fective manner. Therefore, the task force recommended that 
Fernald accelerate remediation on a 7- to 10- year schedule. This schedule will both 
provide rapid protection of human health and the environment and greatly reduce 
the overall costs of remediation. 



Recommendations on Future Use 

The Femald Citizens Task Force focused its future use recommendations on 
creating a broad understanding of how the Fernald site could best be used following 
remediation, rather than identifying speufic plans for the future use of the property. 
The task force recommended that residential and agricultural uses be avoided on 
the property. However, it was also important to the task force that the land be used 
productively, so the cleanup levels recommended for the site would allow for all 
uses other than these. The task force also recommended that a substantial buffer 
area separate the on-site disposal cell and any other uses of the property. Ultimately, 
the task force recommended that specific uses of the property would be best 
determined at the time of reuse and by the people most impacted by that use, within 
the guidelines set forth. 

The initial mission of the FemaId Citizen’s Task Force has been completed 
with this presentation of its recommendations, both task force members and the 
DOE feel the task Brrpe’s usefulness has not ended. Continuing task force activities 
are expected to include monitoring the implementation of task M s  
recommendations into the design and construction phases, evaluating closure, and 
long-term monitoring of the facility. The task force will reconvene in the fall of 
1995 to evaluate these options and plan future activities. 

.~ . 
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GLOSSARY 

aquifer - A permeable body of rock capable of yielding quantities of groundwater to 
wells and springs. 

asbestos - A strong and incombustible fiber widely used in the past for fireproofing 
and insulation. The small, buoyant fibers are easily inhaled or ,swallowed, causing a 
number of serious diseases including: asbestosis, a chronic disease of the lungs that 
makes breathing more and more difficult; m e r ;  and mesothelioma, a cancer 
(speafic to asbestos exposure) of the membranes that line the chest and abdomen. 

background levels - concentrations of contaminants equivalent to that found 
naturally in the environment. 

CERCLA - Comprehensive Environmental Response, Compensation, and Liability 
Act (also known as Superfund), the federal law that guides cleanup of hazardous 
waste sites. 

contaminants of concern - those compounds believed to be present at concentrations 
exceeding health-based levels of concern 

consent agreement - a legal agreement, entered into voluntarily between two or 
more parties. 

exposure scenarios - the set of assumptions regarding human use of land and 
 tut tal resources which identifies the amount of exposure to contamination that 
individuals can expect to incur. 

Federal Facilities Restoration Dialogue Committee - a national dialogue group 
consisting of representatives of several federal agencies, state .agencies, state 
governmental associations, national environmental groups, and other stakeholders 
convened to conduct a national policy dialogue on federal facility environmental 

Federal Facility Compliance Agreement - a formal legal agreement between a federal 
agency owning or operating contaminated property and the U.S. Environmental 
Protection Agency and potentially the relevant state regulatory agency to conduct 
remediation efforts. 

priority-setting. 

feasibility study (FS) - the Superfund study following a remedial investigation 
which identifies, develops, evaluates and selects remedial action alternatives. 

glacial overburden - soils originally deposited by glacial activity. 



groundwater Water beneath the earth's surface that fills pores between materials 
such as sand, soil or gravel. Groundwater is a major source of water for agricultural 
and industrial purposes and is an important source of drinking water for about half 
of all Americans. 

half-life - The time required for a radioactive substance to lose 50 percent of its 
activity by decay. The half-life of the radioisotope plutonium-239, for example, is 
about 24,000 years. Starting with a pound of plutonium-239, in 24,000 years there 
will be one-half pound of plutonium-239, in another 24,QOO years there will be one- 
fourth pound, and so on. (A pound of material remains, but it gradually becomes a 
stable element.) 

hazard index - a measure.of noncarcinogenic risk posed by chemicals. 

heavy metals - trace metals whose densities are at least five times greater than water, 
such as cadmium, lead, and mercury. 

Maximum Concentration Limit (MCL) - the regulatory limit for various 
constituents, usually organics and inorganics; there are different levels for diffeient 
media, such as air, soil, and water. The MCL cannot be exceeded. 

National Priorities List - those hazardous waste sites identified under the Superfund 
program as the nation's most dangerous. 

nuclear weapons complex - the collection of federal facilities, largely owned and 
operated by DOE, used in the manufacturing and assembling of nuclear weapons. 

openble units - a component of overall site remediation that is approached as a 
disaete problem. Usually comprised of specific geograhical locations or like 
contamination. 

perched aquifer - a layer of groundwater that is generally trapped in a small geologic 

polychlorinated biphsnyl BcB) - a synthetic, organic chemical once widely used in  
electrical equipment, spedalized hydraulic systems, heat transfer systems, and other 
industrial pducts.  Highly toxic and a potent carcinogen. Any hazardous wastes 
that contain mum than 50 parts per million of PCBS are subject to regulation under 
the Toxic substances Control Act 

propoeedplan - a document which outlines the alternatives being considered for 
remediaiton of a site and identifies the preferred option of the agency conducting 
remedia tion. 

radium - a radioactive metal generally found in uranium ore. 

record of decision (ROD) - the formal document which states the remediation 
option chosen at a Superfund site. 
GLOSSARY 
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remedial investigation - the physical and chemical analyses conducted to 
characterize the nature and extent of contamination at a site. 

radon - A radioactive gas produced by the decay of one of the daughters of radium. 
Radon is hazardous in unventilated areas because it can build up to high 
concentrations and, if inhaled for long periods of time, may cause lung cancer. 

sole source aqdfer -.a groundwater resource which comprises the sole source of 
drinking water to a given community. 

solvents - a group consisting of hundreds of organic compounds used to dissolve 
other hydrocardons in industrial operations. 

Superfund - see CERCLA. 

thorium - a radioactive metal, Fernald was a national repositiry for Thorium during 
opera tion. 

uranium - the heaviest element found in nature. Approximately 997 out of every 
lo00 uranium atoms are uranium-238. "he remaining 3 atoms are the fissile 
uranium-235. uranium-= atom splits, or fissions, into lighter elements when 
its nucleus is struck by a neutron. 

GLOSSARY 3 



APPENDIX A. 

EXCERPT OF FFERDC INTERIM REPORT 



3.1. R O W  AND=- 

& Wed agencies have kitu!ul massive enviropmeopI rcstorrtion programs designd to investigate 
and mawdips c o n m a  t their frilidticr, tbm has baa a growing desire by those affeued by thae 
ciemwp mrn (who am rothod to ham u afbxal stakeholders) to have a grma mle in the clean-up 
d&sion-makiag p n .  'Ibis d a s h  br a gram role is a result of many boa, kluding an increased 
awareness of the eaviroamaaul ?nd b d t h  e f i b  of contamidoa at f e d d  facilities sites, a ncogniaoa 
of the complexity md scieatiflc uncmainty surrouadi many decisions at rim, and a a h u s  of the 
governmeat's inteatiom to corrsidcr the concerns of loai c i b m  suf!lcicndy. 

In ruponse to this concern br a #macer role ia the decisiiaaralting process, variow statutory, 
regulatory, and ocher mechanisms have been established to hdp solicit input fiom ltrectcd stakeholden. 
Historically, however, these opportunkks for citizen inwlvewnt have been inconsisteat and have not 

' necusady provided br 8 meanin@ dialogue berwtca participruru. Among the issues of greatest 
concern to these stakeholders are: 

The laws govdng the geamtioa lrrd d i i  of wasm did not coatemplate problem 
of dm complexity md scale that exist at Mad tfrcil'i. Tbe public imrolvemeat 
amdmisms in these laws tcad OD tbau on the specific proposJ at issue, and do aot 
Jlow consideration of how that proposal may date OD otbcr proposed or existing 
ac$vitim. 

19 



S-ecific d v i i r y  boards (SSABs), as the tum iC Iwd in this report, are independent public bodies 
established to provide policy and technical dvira to the tequid  rad tegulpino agencies with respect 
to key dern-up decisions. 'The Committee bdicvcs dut such boards an improve the decision process 

Pmvidhg a sating lbr d i r e q  regular ~ormct bawan ageacio ad a d iwne  set of 
mldroldgs; 

providing a brum 6 r  stakeholderr and agencies to understand the ampethg ueds znd 
requiremenu of the government and the affected communities; 

33. L I N G -  

33.1. - 
0 consolidation of the m y  public imrolvunent inithtivcs rddrcssing clepwp. 



THE M O M  MODEL 

Mofyecr Naval Air Satioa, hcific hcldquarrm for the Navy's subchating P-3C 
'Orion' rirarft, ria in &e heart of Silicon Valley, a the soutbap edge of the 
San Fnnckco Bay. Its 26 hstallation Restoration Rogm sita include a 
massive plume of shallow g m u n d ~ l f a  contmhmd wid! TCE ad ocher volttile 
organic compounds. Ihe plume, shared with dcctroaia indu.ay Superhad sites 
Wto the south, dmiums local drinitiag water supplies as wdl as the Bay and its 
wahds. 

The Nmy Ant d W d  c o m a  in 1983, ad the base was added bo the 
NPL in 1987. In 198311990, when M O M  first ncqociusd its baragency 
agreemeat with state agencies and the EPA, commucLity groups, area wwsplgcrs, 
d the other Superftrnd pprties called the MofW timetable too slow. 

In early 1990, the base commander, Caprain T i  Quigley, established a T&dmical 
Review Coamittm mC), cornpod of Navy pasocrpcl, rcgulaton, and 
w- c3 of the la community, including the Silicon Valley Toxia 

db.amirmtrrl fsct s b e e ~ ,  ad shard mom d d d  tschnicrl inibrmrtioa upon 
-* 

Wition (SVrC). Quigley csublishd an active amuaun~ 'cy rdations program, 
L 

The Comdttm camnmds tbtz I an impOrtaat step toward rhieving time goals, the agencies should 
mtablish ad make use of SSABs, when appropriate and pnaiable. me Committee believes that 
SsABs will @rove the efbctivenas and coasistmcy of public hlvcmcnt  at tbdenl facility sites by 
providing fixused and timdy advice to the regulated and r e g u l a  emitia on environmental restoration 
rctivities occurriag at the site levd. Tbt recornmeadation is 00 have, at most, one SSAB at any facility 
or group of ficiiitiu to hdp c00rdiaatC advisory efhra and decision-mking initiatives. 

21 



333. -Ad** 

' Cmendy, only &e DOD is required by law to csoblii rim rdv i ry  bods.  See ~ppeadii D 
for more d d d  infarmvioa regardii  these rruutory nquiranurrt. 

', , 
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developing cfciwp strategies. 

The SsABt should have the d M o  00 b a r  prescwuo ' os 00 the social, economic, nrlaull, aesthetic, 
and wxbr health and safay ofbas of Cmrironwaul r e s t o d a  rad waste managemeat and tcchaology 
dwdopPrtat issues related to CmrirolllPcllQl m o d o a .  In dditioo, the Commiaee ag~as that SSABs 
may hear prestnatw, m on other a~vironmtopl amagaaeat decisioas that SSAB munbers regard as 
rdevm rad appropriate. 

At stated above, the SSAB is W e d  to be ribcum thugb which rdvice ca be givm to both the 
reguhtd ad regulating 4des 00 cwiroawacll ramat ion and wsstc amagcmeut and technology 
devdopamt *ha drsd to mvhmeod rrstontioo.' AS such, rsaior ngrcsanstivm of both 
regulrtsd ad regulating 4eacia tbould save I 'exoftlcio' awmbers of the SSAB. The tam uofficio 
is usad haw to imply that rep- es of thme agencies should attend SSAB meaings and puticipye 
in SAB dbcussions. Howwa, because the advice to be givca by the SSAB will k directed at their 
ageacies, thee ageocy represeptltives sbould not take put io lay decisions about wba alvice should be 
*ea' 

Similar to the tscommcadd role of stam and federal regulators of environmeatal restoration 
activities, where ray other govammt agencies participate on SSABs they should operate in an ex- 
officio capacity (by ## taking part io SSAB decisions about what rdvice should be given) 00 matt= 
which they w e  as regul-. ' 

24 
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0 individual residents thirt live in the.wmmunities or regions in which a site is located; 

0 a wiJ1-m dawte the time aecewry to serve00 a board. 
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e Daarmiping whaa the work of the SSAB b comnlas 01 &e oval1 intcnst in 
pmicipating hr d m d  to such a level tha the SSAB s&mld be dissolved. 

In & i n  to the above, the regulrted agency shall espblisb ad make public opedng  procdures th- 
00 the extent possible, artunpt (0 cpsure continuity in the ~ W i l i i  of the staff who are principally 
rapomQle Lbr immctmg with the SSAB. 
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Biographies 

John Applegate: Chair of the Fernald Citizens Task Force, he is an 
environmental law professor at the University of Cincinnati College of Law. 
His academic areas of specialty include risk issues and public participation. He 
received his undergraduate degree from Haverford College in Pennsylvania 
and his JD from Harvard University. Prior to entering academia, Applegate 
worked as an attorney in Washington, D.C. 

James Bierer: A 7th grade science teacher in the Ross Local School District, 
which is located near the Fernald site. He is also involved in DOE’S 
Community Leaders Network and has helped develop education outreach 
programs for Fernald. He is a member of the Task Force’s Waste Disposition 
subcommi#ee. 

Marvin Clawson: A long-time area resident whose family o m  property near 
the Fernald site. He is a retired farmer and toolmaker. 

Lisa Crawford: President of the citizens group, Fernald Residents for 
Environmental Safety and Health (FRESH) aml a long-time activist. She is 
employed as the volunteer coordinator for a state hospital, the Lewis (Pauline 
Warfield) Center. Crawford is a member of the Task Force’s Membership 
Subcommittee and the Waste Disposition Subcommittee. 

Pam Dunn: Is employed as an auditor with the State of Ohio, and works 
primarily in the @eater Cincinnati area. She also is the treasurer of Fernald 
Residents for Environmental Safety and Health (FRESH). She received her 
B B A - h  the University of Cincinnati. She serves on the Task Force 
subcommittee responsible for securing outside staff. 

Dr. Constance Fox: A psychiatrist in private practice in Cincinnati, she is a 
megber of Physicians for Social Responsibility and of the Sierra Club. She 
serves on the Task Force subcommittee responsible for securing outside staff. 

Guy Guckenberger: Currently the president of the Hamilton County 
Commission, which is the governing body for one of the two counties in which 
the Fernald site is located. In addition to his political activities, Guckenberger 
also is a practicing attorney. He is a member of the Task Force’s Membership 
subcommittee. 
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J. Phillip Hamric: Currently the head of DOE’s Ohio Field Office in 
Miamisburg, Ohio, Hamric until June 15, 1994, was the site manager at 
Fernald. He also has worked at DOE’s Hanford site and the INEL. He serves 
as an ex officio member of the Task Force. 

Darryl Huff An area businessman, he also is the vice chairman of the 
Morgan Township Zoning Board. The Fernald site is located in three 
townships, of which Morgan is one. Huff also is chair of the Task Force’s 
Waste Disposition Subcommittee, which is making a recommendation to the 
full Task Force on waste disposition and transportation issues. 

Graham Mitchell: The head of the Ohio Environmental Protection Agency’s 
Federal Facilities Office, he has a masters degree in environmental science 

‘ 

from Miami University. Until his promotion to the Ohio EPA’s Federal 
Facilities Office, Mitchell was the lead coordinator for state oversight of the 
Fernald site. He serves as an ex officio member of the Task Force. 

Jerry Monahan: The secretaryheasurer of the Greater Cincinnati Building 
and Construction Trades Council, which is one of the two primary union 
organizations representing wage workers at the Fernald site. 

Tom Rentschler: A retired businessman and banker, he is chair of the Miami 
River Conservancy District, which is responsible for maintaining the integrity 
of the Great Miami River and associated habitats. The Fernald site has a 
permit to discharge into the Great Miami River. Rentschler also is active in 
Ohio politics. He received an undergraduate degree in engineering from 
Haverford College. 

Jim Saric: Is the Fernald site remedial project manager for the U.S. 
Environmental Protection Agency, Region 5. He has a BS and MS and also is 
an avid bass fisherman. He serves as an ex officio member of the Task Force. 

Warren Strunk: Is an elected trustee in Crosby Township, one of the three 
townships in which the Fernald site is located. He is employed as a machine 
tool operator. 

Robert Tabor: Is Director of Health and Safety for the Fernald Atomic 
Trades and Labor Council (FATLC), one of the primary union organizations 

May 1994 m 
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representing wage workers at Le  Femald site. He attendec Purdue Civersity 
and Cincinnati University. In 1992, he completed the DOE/Westinghouse 
School of Environmental Excellence. He also is employed as a millwright at 
the Fernald site. He is a member of the Task Force’s Waste Disposition 
Subcommittee. 

Thomas E. Wagner: Is a professor of community planning at the University 
of Cincinnati and an expert in dispute resolution. He also served as dean of 
students for the University of Cincinnati before returning to teaching full time 
in 1994. He had is doctorate in education. 

Gene Willeke: Is a professor in the Institute of Environmental Sciences at 
Miami University, he received his doctorate from Stanford University and 
undergraduate degrees from Ohio Northern University. 
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FERNALD CITIZENS TASK FORCE 
A U.S. DEPARTMENT OF ENERGY SITESP@CIFIC ADVISORY BOARD 

CHARTER 

Citizens of Ohio have expressed an intmst in providing a local 
viewpoint to guide tk federal and state governments as critical decisions are 
madc in the nstoration snd fuaue uses of F d d .  The Department of 
Exmgy, U.S. Enviromntal Protection Agency, thc Ohio Environmental 
Protection Ag=y am committed to the collcept that a Citizens Advisory Task 
Force will m e  tk public interest and provide wfd iaformation ami ideas. 
Because envirdrm#ntal restoration activities am at a pivotat jumure in the 
decision-makhg pmces~, the Task Force's contributions an crit id to the 

that stakeholders desire and deserve a role in tbe proctss that will influence 
their funue for g d o n s .  

successful remediation of the Fernald site. "here is a mutual understandra ' 0  

SCOPE I 

The focus of the Task F o m  is the future of tk Fernald site. The Task 
Force will HI& ncommendations ngarding the potcntd uses of the Fernald 
site ami the criteria for cleanup to ensure an enviromnental restoration that is 
appropriate for current and future geoerationS. The Task Force 
ncommetulations will be made to the Assistant Secretary for Environmental 
Rcstoration and Waste h4anagemcnt (hereafter "Assistant Secretary"), the U.S. 
EPA Region 5 Administta tor and the Director of Ohio EPA. 

MEMBERSHIP 

Tbe Task Force is to be mnposcd of 1y) more than 15 Ohio residents, 
wbdahigaaested in the futun of this site abd who bring kwwledge, views, 
teclmhlexpertise, andothcrskillstobearonacomplicatedtechnical and 
socialprobla~~ FamldClcanup. The membersarc appointedby the Assistant 
Sectetuy, with& c o v  of U.S. EPA Region 5 Administra tor aad the 
Dirrctor of Ohio EPA. Appoimment of half of the original members of the 
Task Force shall be for 3-year terms and half for 2-ycar terms. Subsequent 
appointments will be for 2-year terms. No OIY is eligible for more than 2 
terms. Two mn-voting alternate members m y  be appointed ami participate in 
the deliberations. 

. In the future, new members shall be appointed by the Assistant 
tor and the Secretary with the concurrence of U.S. EPA Region 5 Admmsfra 

Director of Ohio EPA, from a list of interested citizens that has been prepared 
by a subcommittee of the Task Force. Ex-officio members (non-voting) shall 
consist of one responsible person from each of the interested governmental 

. .  
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Guy Guckenkrger 
Duryl HutY 

Dr. Co- Fox 

agencies, U.S. DOE, U.S. EPA, and Ohio EPA. A quorum is 36th of the 
voting members, and shall be required for decision-making. Jerry Monrhrn 

Tom B. Rcllofhler 
Robert Tabor 
Wanen E. Saunk 

Aucmmy: 

Jackie Embry 

ROIR& 
J. PhillipH.mrie 

RusrBechvr The Assistant Secretary with the concurrence of US. EPA Region 5 
Administra tor and the Director of Ohio EPA shall appoint one voting member 
of the Task Force to be its Chair. The Chair represents the Task Force in all 
official communications; presides at meetings; sets the times, places, and 
agenda for meeting; appoints committees; and retains consultants and is 
otherwise responsible for the administra tion of the Task Force. 

GralmmMitchcU 
Jim suic 

TERMINATION OF TASK FORCE 

. The Task Force sball evaluate its work at 3 year intervals and decide 
whether to continue. The decision to discontinue must be agreed to by at least 
2/3rds of the full voting membership of the Task Force. 

FUNDING AND SUPPORT 

The Assistaut Secretary shallprovideadupatefuadiagfor 
adnwmmive support (including staff), travel and other expcases of the . .  
members, and technical assistance (including research, honorarium ami travel 
of experts) that the Task Force deems is necessary. 

WORK PRODUCT 

The Task Force sball be guided by the dcadhes under the Consent 
Agrceme!nt so that their advice is timely, and by the Interim Report of the 
Federal Facilities Environmental Rwtoration Dialogue Committee (February 
1993). Recommendations from the Task Force to the agencies shall be in the 
form of written reports as deemed appropriate and shall respond to the 
following questions: 1) What should be the future use of the site? 2) 
Determinations of cleanup levels (How clean is clean?) 3) Where should 
radioactive and hazardous waste be disposed that is generated as a result of 
restoration activities? and 4) What should be the cleanup priorities? 

- 
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Response to these questions depend on a set of conditions including but 
not limited to: 1) State of Ohio regulations and disposal criteria; 2) other state 
regulations regarding acceptance of waste; 3 )  available data on health effects 
and. risks from the specific contaminants at the site; and 4) monies 
appropriated €or cleanup. It is desirable that t&e Task Force set priorities for 
responding to questions and provide as much guidance as possible regarding 
their assessments. 

DECISION MAKING 
Jim sufc 

The Task Force shail work towad consensus reports regarding 
recommendations on various issues, however, on certain issues a minority report 
may be necessary. In these rare instaeces it is necessary to articulate in writing 
both the arcas of'agreement and disagreement and the reasons why there 
continues to be differences. Remedies recommended should be consistent with 
CERCLA. 

AGENCY COLLABORATION 

The agencies participating as ex-officio members of the Task Force shall 
assist the Task Force by providing technical expertise and assuring that all 
idormation mcasary for Task Force deliberations is made available in a timely 
mannet. 

MEETINGS 

The Task Force shall have regular public meetings in addition to worlung 
group mdngs which will be announced in advance with an agenda. Such 
meetings shall be open to the public and opportunities for public comment shall 

' be designated. The Task Force may vote to meet in executive session and 
formally vote during these sessions. Minutes of these! meetings sball be available. 

Adopted October 14, 1993 
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Marvin Clawson GROUND RULES 

A. Task Force Opermions 

The affairs of the Task Force will be conducted according to its 
Charter, the Interim Report of the Federal Facilities Environmental 
Rcstoration Dialogue Committee (February 1993), and these Ground 
Rules. In case of conflicts, the Charter is controlling. 

B. Membership 

1. Personal membership. While the membershq of the Task Force 
is intended to represent a variety of stakeholders in the F e d  
restoration, membership in the Task Force is personal and d 
representative. Members may not vote by proxy, and 
attendance and other requirements of membershq cannot be 
satisfied by substitutes. 

2. Attmdancc. Attendance at regular and special meetmgs is 
required of members of the Task Force. Except for 
emergencies or other compelling circumstances (as determined 
by the Chair), a member who missea either three consecutive 
meetings or fwe meetings over a twelve-month period shall be 
deemed to have resigned. Attendance ordinarily means the 
entire length of a meeting. 

3. N m  members. The Task Force shall continuously attempt to 
identify stakeholders not represented on the Task Force. The 
Task Force shall recommend to U.S. DOE'S Assistant Secretary 
of Environmental Restoration and Waste Management the 
appointment of new members or alternate members as 
n#.lessary. The Chair of the Task Force may appoint a 
committee to find and interview Wdatea  for membership. 

4. Ex mcio. In some cases, potentially responsible parties (PRPs) 
from the private sector that are directly involved in or affected 
by site cleanup activities could be added as ex-officio (non- 
voting) members at the discretion of the Task Force. 
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C. Meetings 

1. 

2. 

3. 

4. 

Regular and special meetings. The Task Force intends to hold 
regular monthly meetings. The chair of the Task Force will 
schedule monthly meetings and may schedule additional special 
meetings with notice to ail members. 

Notice. Except in emergencies, the chair shall give notice of 
special meetings by mail or by telephone at least seven days in 
advance. Notice shall include the time, place, and subject of the 
meeting. 

Agmda. An agenda for regular monthly meetmgs shall be 
provided to all members in advance of the meeting. The agenda 
shall include at least the time and place of the meeting, the 
topics to be covered, identification of relevant documents, and 
the times and places of non-Task Force meetings of importance. 

Pubficporticipcrtion. The public shall be informed of the time, 
place, and subject of all public meetings of 'the Task Force, and 
the public shall have an opportunity to participate in public 
meetings, in the manner deemed most appropriate by the chair 
or by the Task Force. 

AdoptedOctober 14, 1993 
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PROFILE OF COMMENTS FROM THE PUBLIC 

Comments from October 14, 1993 Meeting: 

A member of the audience asked if site activity could explain why 
employees are not patronizing merchants, as often as they had 
previously. Possible explanations included that the thirty minute 
employee lunch break was being enforced and that om of the access 
roads to the community had been closed because of the strike potential. 

Comments from November 18, 1993 Meeting: 

An unidentified member of the audience said that he was confused . 
because he thought the task force was only deciding what to do with the 
site after cleanup. The response to his statement was that other issues 
are related to the question of what alternatives exist for the site after 
cleanup. 

Ken Moore, of the Hamilton County Regional Planntng Commission 
introduced himself and offered his agency’s services. 

Comments from December 9,1993 Meeting: 

A member of the audience voiced the opinion that the Task Force 
would .not be able to decide on future use until it had an idea of where 
the waste would be disposed. 

Comments from January 15, 1994 Meeting: 

Some members of the audience volunteered potential options during the 
discussion of future! land use. Those ideas ioclude: 

1) Transportation Hub 
2) Sports Complex - community or professional 
3) Regional Airport 

Comments from February 12, 1994 Meeting: 

Members of the audience volunteered potential criteria during the Task 
Force’s discussion of future use criteria at Fernald. Vicky Dastillung, 
Vice President of FRESH, suggested that the Task Force consider 
funding under long-term management. Another individual suggested 
looking at guidelines on long-term interim storage. Ken Moore, of the 
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Hamilton County Planning Department, suggested adding public 
utilities as a potential use. . . 

Comments from March 12,1994 Meeting: 

Public participation consisted of identifying potential risks associated 
with contamination at the site along with the major components of 
remediation. Doug Sarno explained that this information would form a 
basis for addressing the question of future use. 

Comments from April 9,1994 Meeting: 

There were no public comments. 

Comments from May 14,1994 Meeting: 

Public comments consisted of scenarios developed by members of the 
public while playing Futuresite at prior community meetings. 

Comments from Juoe 11,1994 Meeting: 

A member of the public asked how quickly contamination is migrating 
off site. John Applegate, Task Force Chairperson, responded that 
migration has slowed virtually to a stop ad under the South Plume 
Removal Action extraction wells are moviag contaminated 
groundwater for treatment. 

Corrmhenarr from SeptCmsKr 10,1994 Meeting: 

Tkrc wat~ a great deal of discussion, in which the public participated, 
focused on whether future uses that do not protect the @water 

. should be considered. There was additional public input during the 
rtvicw of future use alternatives. 

Comments from October 8,1994 Mating: 

Peggy Collins, Cctpresident of the Hamilton-Fairfield Chapter of the 
L e a p  of Women Voters, told the Task Force that she endorsed its 
recommendation regarding the aquifer. 

Additional public input was received during discussions about 
protecting the groundwater and review of the fbture use alternatives. 
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Comments from November 12, 1994 Meeting: 

Bill Knollman, of Knollman Dairy, responded to questions regarding 
the economic impacts of grazing, as it pertains to the Fernald property. 
He stated he leases the property for approximately ten dollars an acre. 
Knollman informed participants that he maintains the fences, except the 
perimeter fences which DOE maintains. He also said his family is 
going to discontinue the dairy operation in April and exclusively graze 
beef cattle. He added that dairy cows will not be pastured on the 
leased areas after Thanksgiving of this year. Knollman stated that his 
family plans to use the pasture for cattle grazing and expanding the 
grain operation. Knollman iterated that grazing is important to his 
operation and that he does not want to see grazing discontinued as a use 
of the Fernald property in the short-run because, economicdly, it 
would negatively impact his business. "I don't know of any group of 
cows that have been tested any more than ours have" he said, 
explaining that the cows are tested monthly by FERMCO, a federal . 
group, and the state of Ohio. 

A member of the public, who introduced herself as Chris Tickle with 
CLEAN, Inc., addressed the Task Force by making an analogy about 
perceived risk: "When a person invests money, that person has a sense 
of the risk. Everyone here has idea of what is acceptable risk after 
gauging the data. To me, that kind of explains why there is such a 
dialogue on the perception of risks on the site. It seems that you are 
going to have to fied consensus somewhere in between. The land is a 
resource and it's our land. I would prefer, if the data is there, to allow 
the land to be used, if it can be used. A person will have information 
on the deed, if the land is sold. We aren't responsible for educating 
everyo= who walks by and we can't be responsible for everyone's 
u x k a t e d  level." 
. Edwa Yocum also addressed the Task Force: "I'm sitting here and I'm 

getting rather mad because I am rhhkiq we have lost all respect for 
ourselves. Connie Fox talked about the emotional and psychological 
effects of watching the cattle graze. We let the cows graze and we 
drink the milk and eat the meat and we arc slowly poisoning ourselves. 
The government will outlaw second-hand smoke and cholesterol, but 
we will let ourselves be poisoned. Don't allow grazing. There is a 
question as to whether the government is really doing its job." Yocum 
said she didn't think money should be the cleanup driver and that safety 
is paramount. Later in the discussion, Yocum posed the question to a 
Task Force Member whether he would like to have his company next 
to a disposal cell. 

Additional public input was received during the discussion concerning 
grazing. 

(986283.J 



Junt 30, 1995 
- Page4 

Comments from December 8,1994 Meeting: 

Dave Young, of Ross Township, said he was glad to see some open 
minds on the Task Force. He iterated that money should not be overly 
emphasized because neighbors did not ask for the site to be located 
them. He also said that he would be attending more upcoming 
meetings. 

Larissa Gilham, Ohio Department of Health, said the Task Force also 
Ilceds to be aware of the interest other sites have in protecting 
themselves from Fernald waste products. 

Additional public input was received during the discussion surrounding 
the work plan. 

Comments from January 14,1995 Meeting: 

Peggy Collins, Co-president of the Hamilton-Fairfield Chapter of the 
Lmgue of Women Voters, said that she agreed that it was of the utmost 
importance to protect the aquifer located bemath the Fernald site. She 
hrther stated that given the risks of off-site transport, keeping some 
radioactive waste on site was reasonable. 

Bob Copeland, a Morgan Township trustee, said he had submitted a 
written statement to Gary S t e p ,  DOE. He stated that Morgan / 

Township could accept an on-site disposal cell if the surrounding 
coditions w m  satisfactory. He added that he was personally 
comcmd about off-site waste being brought to Fernald as a rcsult of 
the Midwest Compact. "he Midwest campact is responsible for sitting 
a low-level radioactive waste repository in the midwest region of the 
unidbd states. 

Additiorrpl public input was received duiq the discussion concerning 
waste disposal issues, Muding long-tmn storage of non-Fernald waste 
at tbe FernaM site. 

Comments fram February 18,1995 Meeting: 

Milton Wbaley, a resident of Ross, Ohio asked Task Force members to 
vote for off-site shipment of radioactive materials. 

David Young, Ross Township Trustee, also encouraged off-site 
disposal of radioactive materials and suggested that, if given thirty 
days, he could put together another .meeting with Ross Township 
citizens in atteadance. 

OQQOdd 
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Additional public input was received during the discussion to construct 
a disposal cell. 

Comments from March 28,1995 Meeting: 

Don Thiem, Ross Township Trustee, directed a question to the Ohio 
EPA which Tom Schneider answered. 

Richard Garrett, a resident of Ross and an employee at FEMP, stated 
he was working on a scenario that would achieve cleanup in five to 
eight years, but, he was not at liberty to discuss the matter. He 
suggested contacting your Congressperson because the "window of 
opportunity" is open. 

Additional public input was received during the discussions about the 
waste disposal facility and the DOE budget presentation for the Fernald 
site. 

Comments from April 8,1995 Meeting: 

Tom Szymoniak, a FERMCO consultant, sbatcd information about the 
study he is conducting on the plants and grasses that grow in this area 
that could be planted on the disposal facility and grow compatibly with 
native vegetation. 

Larissa Gilham, Ohio Department of Health, said that the State of Ohio 
legislam is currently considering a bill regarding low level waste 
disposal facilities in Ohio, which also addresses access controls and 
environmental monitoring zones. 

Comments from May 6,1995 Meeting: 

Vicky DastiUuq, a member of FRESH, asked about liability if 
someollc developed health ailments after being within the 300 feet 
buffer zone. Doug S a m  explained that only low-level radioactive 
materials will be placed in the disposal cell which does not present a 
health bazard. Dastillung subsequently inquired whether the OU2 
Record of Decision (ROD) included federal ownership as a 
requirement. Graham Mitchell responded by suggesting that the five 
year review plan for the RODS might be a good point for future use 
adjustments. 
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CALLS ON TASK FORCE TELEPHONE LINE 

An unidentified man called over 50 times between fall of 1994 and present. 
He suggest that F e d d  should become a fuaute wildlife sanctuary, also the 
CSX liat could be made a bike trail and comxct it out at Oxford and then 
Houston Woods Park. He also called and had a question for Guy 
Guckenburger. The question was does he plans to ntire out-of-state in a quiet 
area With kss air pollution and nad as a hobby about wildlife habitat and by 
diversity after the sewerliacs and housing development arouxi Fernald is 
finished. He also asked Jerry Mooahan if after they build their last house by 
Fernald, ifthey next plan to build a corporate park on the south si& of 
R u m p k e m -  ' 0ffofColerainRoad. 

An unidentified woman believes tbat Fernald should be saved as a future 
wildlife sanctuary or a forest nature preserve. Also CSX right-a-way should 
b e a m  bike trail contlccted to Oxford and Houston Woods and also Miami 
Whitewater Forest. 

Ralph Hennert or Hepmon, President of IGAU, called m December of 1994 
and said he is going to speak to DOE and other groups because he wants to 
know why the F m  thinks it is suchanelite group that it leaves out 
imporcant s&akcholders from belonging to the F d d  Citizens Task Force. He 
ismakhga- 'on to DOE that all support fhds be cut from the 
FCTF. 

In-Mucbof 1995 tillie Grover called, sk .94trA she saw in the paper that it 

that this La bad idea to do so. She also stated that if we start keeping 
radioactive waste on site that we will start geaing wastc from otkr artas, and 
we daft have tbc facilities to control all of this. S k  said that she lives 15 
mites away and would lilte the waste moved to Nevada or Utah (get rid of i t .  
while we am). S k  would like to speak to smmm about this matter and how 
tkdecisionwasmaAc. 

was voted& a b w  somc of tie radioactive waec to stpy on sire. S h  feels 

In March 1995, a Chimse or Japanese man called from a m a g h  in 
Washiagton D.C. (I couldn't understand what bt said his name was). He 
stated that he would be in town on March 30 anh 31, and he would like to 
meet with someone (a representative) of Fernald and do an article on Fernald. 
He also stated that he wanted to show his article to his own country. He left a 
phone number (202) 783-0186, and asked that someone from our organization 
call him back. 
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In March 1995, another gentleman, very hard to understand, I think his name 
is Howard Sam, wants a copy of ow March 28, 1995 meeting minutes, He is 
from the U.S. EPA Region 5 .  He also left his number (312) 353-2310. 

In April 1995, a woman named Tem Fricky from Welden Springs, a 
superfund site in St. Charles, Missouri, wants to know how the Task Force is 
run. There site was just given a government grant to form a committee. She 
wouid like for someone to call her at 

In May 1995, a man (Bill Bangert) who is from WLW radio, wants more 
information on the Task Force and its meetings. His phone number is 736- 
4464 (this is a voice mail where we can leave him a message). Will be 
sending him a Task Force folder. 

May 1995, Connie Nash called to be taken off the Task Force mallinp list. ' 

$he also suggested that we make up a 1-800 number for the people who want 
to be taken off the mailing list, she t ot of 
trees. If we have any questions call

June 1995, Steve Baca called to change his address a d  to get another copy of 
the minutes for March 28, and April 8 meetings. His phone number is

June 1995, an unidentified woman from the Ohio Environmental Council 
called to change the name of the person we mail things from the Task Force 
to. The new persons name is Vicky Deism. 
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FERNALD ClTIZENS TMK FORCE 
POPULATIONS AND DEMOGRAPHICS 
OF SURROUNDING COMMUNITIES 

The Fernald site is located is two Ohio counties, Hamilton and Butler, and their combined population is 1.2 
million people. Hamilton County has about 866,228 people, while Butler County has a population of 
291,479. Most of the communities surrounding the Fernald site are unincorporated towns varying from an 
estimated population of 20 in Fernald proper to about 6,383 in Ross. Most of the communities have been 
characterized as agricultural or as “bedroom communities” for c~mmuters in the Greater Cincinnati area. 

The area immediately in the Vicinity of Fernald is racially and ethnically homogenous. There is no appreciable 
minority population in the rural area around Fernald The nearest city to Femald is Hanison, which is about 8 
miles from the site. According to the Census, there are about 4 African-Americans, 7 Native Americans, and 
27 people of Hispanic origin living in Harrison - or about .5 percent of the total population. There are 13,134 
African-Americans and 1,467 people of Hispanic origin living in Butler County, but they reside predominately 
in or near the City of Hamilton, beyond a 12-mile radius from the Fernald facility. To date these communities 
have not shown an interest in Fernald. Hamilton County has a substantial minority population, but it is 
centered in the City of Cincinnati and its suburbs. The nearest historically black college is over 150 miles 
away. Native American lands or significant historical sites are not implicated at Fernald. 

The average income for residents of Butler County is $2 1,772, while it is $22,959 for Hamilton County 
residents. The unemployment rate for Butler and Hamilton counties, respectively, is 6.6 and 4.5 percent. In 
Butler County, about 30 percent of the employed work as professionals; the percentage is 34.6 percent for 
Hamilton County. The remainder of the work force in these counties is employed predominately in the 
manufacturing and service sectors. About 10 percent of the population in Butler County lives below the 
poverty level; it is 13.3 percent in Hamilton County. According to the Census, 18.7 percent of the population 
in Butler County has attended school for 16 years or more, and about 76 percent of the population has had 12 
years or more. 23.7 percent of the residents in Hamilton County have had 16 years or more of school, and 
75.6 percent have had 12 years or more. 

I 7 

Hamilton County 866,228 77.7% 20.9% 1.4% $29.498 

Cincinnati 364,040 60.5% 37.9% 1.6% $21,006 

Crosby Township 1 2,665 I 99.6% I .4% I I $28,706 

New Baltimore‘ I 350 I I I I 
I I I Fernaldt 

I I I I 

New Haven3 I 300 I I I I 
City of Harrison 7,528 99% .o004% .001% $33,866 

Butler 29 1,479 94% 5% 1% $32,440 

Morgan Township 4,972 99.5% .001% .004% $39,247 

Ross Township 6,383 99.5% . l %  .4% $38,680 

Ohio-Kentucky- I 1.7 ~ i l ~ ~ ~  I 
Indiana Region 

1 Includes Native Americas, Hispanics 
2 Demographic breakdowns not available 



2. 

t m 

3 

I 

I 

W 
&b 

0 
0 



W A L D  CITIZENS TASK FORCE 1 0 1 7  
FUTURE USE SCENARIOS 

DEVELOPED FOR EVALUATION 

Resident 
Farmer 

Cleanup levels used in developing scenarios were based on one of four land use 
categories or protection of groundwater as identified below: 

crops for human consumption and grazing 130 PPm 15 PPm 5 Ppm 
Assumes full-time life-long resident growing 

livestock. 

Industrial 1200 PPm 125 Ppm 15 PPm 
Assumes maximum exposure to on-site 

' groundskeeper. 

Park 

Assumes unlimited access to nature trails, 
T o  developed facilities. 

3-@oPPm 350 PPm 40 PPm 
Assumes free access recreational facility with 
developed spom, picnic, and rest room 
facilities. 

Zone IGMA 
Protection I 1 ~ d - m  I P p p m  -1 5ppm Assumes soil concentrations required to 

prevent contamination leaching into aquifer. Protect GMA 

A Total of 9 scenarios were developed for evaluation as a result of the Future Site 
exercise and protection of the aqder. Most of the scenarios follow the cleaner border 
concept which emerged from the Futuresite exercise. Volumes and costs for these 
scenarios were developed at 1@,lO.5, and 10-6 risk levels. The scenarios are listed below 
and are compared in the table on pages X-3 through X-9 along with groundwater protection 
options loa, lob, and 1Oc and off-site soil cleanup requirements at 10-5 and 10-6 risk levels. 
Maps and excavation profiies of selected scenarios begin on page X-10. 

Zone II GMA 
Protection 

Scenario 1 
Scenario 2 
Scenario 3 
Scenario 4 
Scenario 5 
Scenario 6 
Scenario 7 
Scenario 8 
Scenario 9 
Scenario 10 
Scenario 10a 
Scenario 10b 

Assumes soil concentrations required to I1pd-m I looppm I 10ppm 
prevent contamination leaching into aquifer. Protect GMA 

Resident Border/Industrial Center ' 
Resident Border/Park Center 
Resident Border/Green Space Center 
Industrial Border/Park Center 
Industrial Border/Green Space Center 
Park Border/Green Space Center 
Total Green Space 
North Green Space/South Industrial 
Total Resident 
Protection of Aquifer to MCLs 
Protection of Aquifer and Perched Groundwater to MCLs 
Protection of Aquifer to 10" 
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CLEANUP SCENARIO TO MEET MCLs AND 
HI OF 1 FOR RESIDENT FARMER 



AND lo4 FOR RESIDENT FARMER 



REQUIRE- 
MENTS 

OPTIONS 

OPTIONS 
THAT MEET 
REQUIRE- 
MENTS 

DESCRIPTION 

OPTIONS 
FOR WASTE 
DISPOSITION 

Protection of GMA for 

State and Federal design 
requirements 
Waiver firom State siting 
regulation 
Aesthetically acceptable 

loo0 years. 

Cap materials in place 
(without liner) 
Consolidate and cap 
materials (without liner) 
Disposal facdity with 
uerandcap 
Disposal Facility 
(assuming waiver fiom 
State siting requirements) 

Multi-layex cap and liner 
Above ground disposal 

mimmlze erosion 
On best available geology 
Federalownership 
Long-term monitoring 

Gradual slope to . .  

Assurance of avaialable 
CivaCity 
Transportation regulations 
Citizen/political 
acceptance along route 
and at cfisposal facility 
Receiving facility waste 
acceptancecriteria 

Nevada Test Site 
Ellvirware of Utah 

Nevada Test Site 
Ellvirware of Utah 

Majority of material to 
Envirocare via bulk rail 
transport 
Containerized truck 
transport to NTS for 
wastesthatdonotmeet 
Envirocare criteria 

~reated material must 
meet cleanup criteria 
State and Federal 
regulations for design 
and operation 
Treatment process 
cannot be reversible 
Generated wastes must 
be manageable 
soil washing with ’ 

soil washing with 

release of the clean 
portion 

consolidation of the 
clem portion 
No heatment option is 
available 
Treatment options 

potential waste 
minimi7lrtion tool in 
conjunction with on- 
or off-site disposal 

beingpursuedas 
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KEY ISSUES FOR GROUNDWATERREMEDIATION 

Current Impact of Fernald on GMA Gallons 
96 of TOM GMA 

1.7 billion 5.8 billion 
0.018 9 0.062% 

Projected conditions if soil is removed 
(without groundwater treatment) 

10 years 

25 Years 
50 years I 2.7 billion I 9.9 billion 

2.1 billion 6.8 billion 
2.5 billion 8.1 billion 

Projected conditions if soil is not removed 10 years 2.1 billion 6.8 billion 
(without groundwater treatment) 

Current areal impact of contamination acres 
residential wells 
industrial wells 
total households 
total businesses 

~ 

da 1,500 
da 9 

da 8 

da 19 

da 7 

residential wells 
industrial wells 
total households da 403 

Projected maximum areal impact of 
contamination 

Time to reach cleanup levels if source 
soils are removed 

Fullpumpgttreat 

South plume wells 
No pumping 

totalbusinesses I da i 25 

3s years 70 years 
90 Ye= 350 years 
160 years 500 years 

Begin today 
Begin in 10 years 

Cost of Groundwater Cleanup 
(assumes soil is remediated) 

Time to reach cleangp leveis if source 
soils are not removed 

$396 million $800 million 
$485 million $952 million 

I thousands of years thousaad~ of years I 

- 
Begin in 25 years $590 million 
Begin in 50 years $644 million 
Property purchase $750 million 

Time until contamination reaches the 
Great Miami river without pumping 

$1.12 billion 
$1.4 billion 
$750 million 
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a The proposed disposal facilility for Femald consists of a multilayered cap and 
bottom liner to isolate the contaminated material for above-grade disposal. 
Figure 1 provides a to-scale cross-section of the cell as currently envisioned. 

Cell is designed to minimize infiltration of water into waste and remove any 
water that does reach the waste. These design parameters are illustrated in 
Figure 2. 

Maximum reliance is on natural materials of construction (i.e., clay and gravel) 
and onsite materials to extent practical. 

H Isolates waste from human and biotic intrusion. 

Provides for leachate detection and collection. 

’ Gradual slope on cap to minimize erosion and infiltration. 

H Material is placed in cell in bulk (no containers) and compacted in layers to 
inhibit settlement. 

H Construction is phased to minimize exposed contaminated material. 

The layers of the cap as illustrated in Figure 3 are: 

Vegetative . Provides rooting zone for vegetation. 
Provides water storage for plant growth. 
protects underlymg biotic barrier from erosion. I 
Frost protection (together with the filter layer). 
Vegetation transpires moisture back to the atmosphere, reduces infiltration, 
stabilizes soil against erosion, and competitively excludes deep-rooted plants. 

Layer 

Filter Layer Prevents piping of soil into biotic barrier. 
Drains infiltration from vegetative layer and retards further root growth. 
Frost protection (together with the vegetative layer). 

Biotic Layer Prevents root growth and animal intrusion. 
Prevents inadvertent human intrusion. 
Se.wes as backup erosion and frost protection if upper layers are eroded. 

June 30,1995 On Site Disposal Overview 6 
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COST 

TIME TO 
[MPLEMENT 

KEY 
ADVAN- 
TAGES 

KEY 
ZONCERNS 

SUMMARY OF 

DISPOSAL OPTIONS 
ONmSlTE AND OFF-SITE 

Unit Cost: $175/cubic yard 
Volume 2.4 million cubic yards 
Total Cost $420 million 
Annual 0&M $1.4 million 

Approximately 20 years 
(linked to building demolitions). 
Minimizes transportation risk for large 
quantities of material (2.4 million cubic 
Y = W .  
Keeps materials at the site that can be 
managed safely within site imposed 
constraints. Does not “shift” custodial 
care for these materials elseware. 
R&~X capacity offsite for other 
materials from other sites that cannot be 
managed safely witbin site imposed 
constraints. 
Minimizes transportation “opportunity 
costs” such as for fossil fuel 
consumption and air pollution along 
transportation route. 
Lowest total cost option to taxpayer. 
Relies on modeas to assess future 
mal risk aad degree of protection 

‘Mggers need for perpetual institutional 
care of the waste disposition area. 
Engheaing and institutional controls 
must be relied upon to provide 
protection over the long term. 
Requires dedication of approximately 
10% of FEMP propeJty to perpetual 
care. 

provided. 

Unit Cost: $1440/cubic yard 
Volume 2.4 million cubic yards 
Totalcost $3.46 billion 

Unit Cost: $530/cubic yard 
Volume 2.4 million cubic yards 
Total Cost $1.27 billion 
Approximately 20 years 
Wed to building demolitions), 
Rovides highest level of certainty of 
long-term protection of human health . 
and environment at the FEMP site. 
Ehmmtes perpetual institutional care 
requmments at FEW. 
Frees up the maximum footprint of 
FEMP land for available alternate use. 
Eliminates reliance on modeling 
forecasts/ future projections of risk that 
cannot be quantified with a high level of 
certainty. 

. .  

Transportation risks and 10gi3.i~~ of 
shipping 2.4 million cubic yards of 
material mort than 1500 miles. 
Relies upon forecasted disposal 
capacitiea nationwide which remain 
uncertain. 
Relies upon State acceptance of 
transportation along the route and 
disposal at the receiving States. 
Less control over the ultimate costs of 
the remedy (disposal site capacity and 
nationwide demand for such capacity 
come into play for FEMP remedy). 

June 30,1995 21 
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Drainage 
Layer 

Drains water laterally off infiltration barrier, thus reducing water pressure on 
bamer and infiltration through cap system. 
Protects infiltration bamer from’ larger rock in biotic barrier. 

Infiltration 
Barrier 

Bamer against infiltration of moisture into disposed material. 
Bamer against emanation of radon. 

Contouring 
Layer 

Allows construction of proper contours on which to lay cap system. 

The layers of the bottom liner as illustrated in Figure 4 are: 

Cushion Layer Prevents debris within disposed material from damaging liner system. 

Leachate 
Collection 
System 

During construction, captures water that xuns off or infiltrates through waste. 
Following completion of construction, captures water that infiltrates cap system 
Captured water drains laterally to central collection facility, and water 
pressure on primary liner is reduced. 

. 

Primary Liner Minimizes downward vertical movement of water during and after construction. 

Leak Detection Provides a means of determining if primary liner system is functioning properly. 
’ Intercepts and collects water that passes through primary liner. 

Captured water drains laterally to central collection facility, and water 
pressure on secondary liner is reduced. 

Secondary 
Liner 

Provides final engineered barrier against downward vertical movement of 
water that has infiltrated or run off the disposed material. 

, 

~ ~ _ _ _ _ _  

Best available site geology (ongoing siting study has narrowed best geology to the 
northeast portion of FEMP). 

Location must take into account minimizing aesthetic impact on neighbors. 

State required buffer zones: 
300 foot required by State from line 
1,000 feet from nearest domicile or well. 

June 30,1995 On Site Disposal Overview OQQO’%.L 10 
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rn Maximum concentration for u r a n i h  in disposal facility is 1,OSO'ppm. 

Maximum concentration for other contaminants also required to protect aquifer 
to MCLs for 1,000 years. 

rn Waste acceptance criteria based on Femald wastes only. 

Limitations will be placed on maximum size of'construction debris to ensure cell 
stability. Construction debris must be mixed with soil to ensure stability. 

rn Placement of waste over sole source aquifer requires a waiver from State of Ohio 
. regulation. Waiver based on demonstration that facility design in combination 
'with geology will provide an equivalent standard of performance. 

Must meet Federal and State facility liner and cap design requirements. 

Approximately 2,4000,000 cubic yards being considered for on-site disposal under 
Task Force recommended cleanup levels. 

rn Size will be determined by final volumes and aesthetic parameters, conceptual 
design for cell size is 2400' x 1300' or approximately 72 acres. The 300 buffer zone 
would encompass an additional 59 acres. 

As conceptually designed average height will be 56 feet and maximum height 
will be 62 feet at peak. 

rn Total disposal facility capital cost is $420 million ($175 per cubic yard). 

Total disposal facility annual operation and maintenance cost is $1.4 million. 

. -  

On Site Disposal Overview . 0QQO'"d l2 . June 30,1995 





I Risk to on-site remedial workers: 
Carcinogenic 
Carcinogenic 
Non-carcinogenic . HI = 27 
Mechanical injuries 200 
Mechanical fatalities 0.8 

7.3 x 10-3 (without respirators, see note) 
7.3 x 104 (with respirators, see note) 

d e s s  air emissions are at levels . * their use b u s s  of expense, loss o f  
' productimty, and increased risk of accident. Workem are at m a e a x k  risk due to stress and fatigue. Decrea= 
M efficiency result in more time to perform the task and thus increased exposure to mechanical accident Deaeased 
visibility and communication also contribute to i n d  risk of accident Use of pemrnal protective equipment 
including half-mask respirators increase proje~A costs by 526,300 per worker per year. 

Risk to on-site non-remedial workers: 
Carcinogenic 5.3 x 10-7 
Non-carcinogenic HI = 0.0038 

Risk to off-property public at fenceline: 
carcinogenic 4.4 x 10-7 
Non-carcinogenic HI = 0.0024 

The proposed waste disposal cell design relies completely on ~ t u r a l  materials to 
achieve the 1,000 year design life. Man-made high density polyethylene (HDPE) 
liners are included in the design for compliance with the legal requirements of 
the design and because they provide redundant protection during the short-term 
while the water level in the contaminated material placed in the cell reaches 
equhbrium. The HDPE is not expected to last 1,000 years however, and is not 
considered in the modeling of disp&al cell performance. 

m The storm water retention basin constructed in 1986 uses a man-made liner of a 
40 mil synthetic fiber combined with 18" of soil-bentonite mix and drainage to 
detect and collect leaks. Holes thought to be caused'by stones beneath the 
synthetic liner 'were found during repairs in 1994. h e r  seams were sound. 

The biosurge lagoon constructed in 1985 uses the same double liner design as . 
above using HDPE, however, the placement of drainage pipes resulted in only 6" 
of soil-bentonite beneath the pipes which resulted in some leaks. The system has 
since been redesigned to add 6 of sand above the HDPE liner with-a resin coated 
fabric on' top. Some leaks were detected early on, but is now considered to be 
performing well. 

Pit 5 constructed in 1968 was installed with a rubbe :er that had a 15 year 
guarantee. Initial inspection found 36 splices that k. leak potential. Liner was 
reinforced, reinspected and put into service on October 21,1968. Liner guarantee 
expired in 1983. 

June 30,1995 On Site Disposal Overview , ~G0B"iZai 15 



Continued Federal ownership of disposal facility area. 

Permanent Markers identrfylng location of disposal facility. 

Fencing around disposal facility, similar to current site fencing. 

Long-term groundwater monitoring system. 

Long-term leachate collection system. 

Routine inspections and sampling every six months. 

Maintenance of cap as required. 

Reviews of system performance, at least every five years by DOE and EPA. 

Consolidation without waste form modification permits future recovery in the 
event of improved or cost-effective treatment. 

Modeled performance of disposal cell for 1,000 years into future. 

Waste acceptance criteria was developed under assumed failure of synthetic 
components of cap and lining systems. 

Conservative assumptions used for underlying geology. 

Earliest possible receipt of contaminated material in disposal facility is fall 1997. 

Disposal'is expected to continue through 2017 (20 years), but will be dependent 
upon budgets and progress of building demolition. 

June 30,1995 On Site Disposal Overview . 12 
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I Nevada Test Site 
2,200 miles from Femald 
Truck transport, no rail service 
120,000 truck loads 
Dedicated trucks 
15 loads per day for 20 years 
528 million total truck miles. 

176 million gallons of gas 
2,600 tons of CO emissions 
755 tons of hydrocarbon emissions 
28,572 tons of NOx emissions 

Envirocare 
1,913 miles from Fernald 
Both truck and rail, rail preferred 
900 train loads 
Dedicated trains 
One train of 47 cars every 8 days for 20 years 
3.4 million total rail miles. 

- 4 

To Nevada Test Site: $3.46 billion ($1,440 per cubic yard) 

To Envirocare: $1.27 billion ($530 per cubic yard) 

20 year estimate based on budget projections and building demolition. 

Risk to on-site remedial workers, assuming respirators are not used: 
Carcinogenic 4.2 x 10-3 
Non-carcinogenic HI = 18 
Mechanical injuries 138 
Mechanical fatalities 0.6 

Risk to on-site non-remedial workers: 
Carcinogenic 4.4 x 10-7 
Non-carcinogenic HI = 0.0025 

June 30,1995 Off Site Disposal Overview 17 
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OFF-SITE 
DISPOSAL 
OVERVIEW 

U There are two U.S. facilities available to accept the waste types found at Femald. 

U Nevada Test Site 
DOE owned and operated facility 
Located 65 miles northwest of Las Vegas, Nevada 
Waste disposed in shallow pits and trenches with earthen cover 

Envirocare 
Commercially owned and operated facility 
Located near Clive, Utah 80 miles west of Salt Lake City 
Waste disposed in clay lined cells 

U Nevada Test' Site 
Accepts low-level nuclear wastes 
Does not accept hazardous or mixed wastes 
Wastes must be containerized 
All Femald low-level wastes meet criteria 
No current limit on capacity. 

Envirocare 
Accepts low-level nuclear wastes 
Accepts hazardous wastes meeting Federal land disposal restrictions 
Accepts both mtajnerized and bulk wastes 
Imposes size restrictions for debris 
Limits concentrations of individual hazardous constituents 
All 2.4 million under consideration meet criteria 
2.5 cubic yards of capacity permitted and developed 
Up to 18 million cubic yards total capacity. 

June 30,1995 (corrected) Off Site Disposal Overview. 16 
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H Risk to on-site remedial workers: 
Carcinogenic 
Carcinogenic 
NonAcarcinogenic HI = 27 
Mechanical injuries 200 
Mechanical fatalities 0.8 

7.3 x 10-3 (without respirators, see note) 
7.3 x 10-4 (with respirators, see note) 

-um, d e s s  air emissions are at levels 
produSfiwty, and increased risk of accident. Workem are at increa=& risk due to stress and fatigue. Decreases 
tn effiaency result in more time to perform the task and thus increased exposure to mechanical accident Decreased 
visibility and communication also contribute to increased risk of accident Use of personal protective equipment 
including half-mask respirators mcrease project costs by $26,300 per worker per year. 

. 
their use -use of expense, loss 

H Risk to on-site non-remedial workers: 
Carcinogenic 5.3 x 10-7 
Non-carcinogenic HI = 0.0038 

Risk to off-property public at fenceline: 
Carcinogenic 4.4 x 10-7 
Non-carcinogenic HI = 0.0024 

a 

H 

H 

The proposed waste disposal cell design relies completely on natural materials to 
achieve the 1,000 year design life. Man-made high density polyethylene (HDPE) 
liners are included in the design for compliance with the legal requirements of 
the design and because they provide redundant protection during the short-term 
while the water level in the contaminated material placed in the cell reaches 
equilibrium. The HDPE is not expected to last 1,OOO years however, and is not 
considered in the modeling of disposal cell performance. 

The storm water retention basin constructed in 1986 uses a man-made liner of a 
40 mil synthetic fiber combined with 18" of soil-bentonite mix and drainage to 
detect and collect leaks. Holes thought to be caused.by stones beneath the 
synthetic liner .were found during repairs in 1994. h e r  seams were sound. 

The biosurge lagoon constructed in 1985 uses the same double liner design as 
above using HDPE, however, the placement of drainage pipes resulted in only 6" 
of soil-bentonite beneath the pipes which resulted in some leaks. The system has 
since been redesigned to add 6 @  of sand above the HDPE liner with a resin coated 
fabric on top. Some leaks were detected early on, but is now considered to be 
performing well. 

Pit 5 constructed in 1968 was installed with a rubber liner that had a 15 year 
guarantee. Initial inspection found 36 splices that had leak potential. Liner was 
reinforced, reinspected and put into service on October 21,1968. Liner guarantee 
expired in 1983. 

June 30,1995 On Site Disposal Overview 15 
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I Risk to off-property public at fenceline: 
Carcinogenic 3.6 x 10-7 
Noncarcinogenic HI = 0.002 

Risk to off-property transportation worker: 

Carcinogenic 1.5 x 10-5 
Transportation injuries 15 
Transportation fatalities less than 1 

Nev- *th 
Transportation injuries 29 
Transportation fatalities 2 

Risk to public along transportation route: 
v u w e  OD- 

carcinogenic 1 x 10-7 
Transportation injuries 22 
Transportation fatalities 6 

Transportation injuries 86 
Transportation fatalities 9 

Off Site Disposal Overview. 18 ~ Q O O & O  June 30,1995 (as corrected) 
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APPENDIX F. 

SUMMARY OF TASK FORCE MEETINGS 



F'ERNALD CITIZENS TASK FORCE 

SUMMARY OF FERNALD CITIZENS TASK FORCE MEETINGS 

Key decisions are indicated with a * 

Sentember 9 and 18. 1993 Meetings: 

0 Orientation 

tober 1 4.1993 M eeting: 

* 0 The Task Force charter was approved. 

* 0 Thegroundruleswereapproved. 

* 0 Task Force members agreed that they wanted outside staff support. A 
subcommittee was created to develop a scope of work for outside staff. 

* The Task Force recommended to DOE that Darryl Huff, a Morgan Township 
resident, be added to the Task Force. 

December 9.1993 Meeting: 

* The Task Force recognized fbture use 'as its first priority because 
recoimendations on future use are the foundation for decisions on other strategic 
issues. 

JanuarV 15. '1994 M ee-: 

* 0 The Task Force asked DOE to develop a public notification plan regarding waste 
shipments to and from Fernald. 



In a brainstorming session, the Task Force discussed future land use options for 
the Fernald site in a brainstorming session. The options offered by members 
include: 

Note: 
considered criteria by Task Force members. 

indicates potential future uses, while * represents those future use possibilities 

8 

m 

a 
a 
8 

m 

a 
a 
a 

Industrial Park 
Residential 
Site will be split 
North/South - Storage 
Recreational 
Museum of Nuclear Power Energy 
Education, History 
Wildflowers, scenic preserve 
Extended Employment - Atomic "Deprocessor" 
Natural Ecosystem Preserve 
Research facility 
Agriculture, grazing 
Memorial park/cemetery 
Storage facility for wastes 
Mustrial - Use of existing infrastructure 
Disposal facility 
Technology and development - research facility 
Memorial to site activities 
DOE control forever 
Police/fire/CPR training facility 
Waste cells in northern part of site, away from groundwater 
TWsanctUary 
Hospital - national focus 
Reading mm/accessible historical 
W e t l a a d s / P r e s e r v e l h  
Limited access/DOE control 
Avoiding repetitive mistakes 
Tax base protected under any ownership 
Park 
Multiple uses 
Reduce physical barriers 
Government offices 
Restriction of off-site materials 
Paddy's Run undis- 
Wetlaads/Natural Areas Preserved 

Power Plant (gas, nuclear) 
Existing infrastructure COntamirulted 
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8 

8 
8 
8 

8 

8 

8 

8 

Creation of trust for control 
Yard waste/composting 
Connection to Great Miami River 
Increase public access/green space 
Centralized trainingleducation center 
Emphasizing nucleadenvironmental education 
Both government and private 
Pristine cleanup 
Ecology center 
Get to the point of no negative impacts 
Let take overlgreen space 
Give back to community 
Rail system transportation options 
Low level radiation disposal 
Self supporting/non-DOE facility 
Do not preclude better cleanup in the future 
Federal government (not necessanl ' y DOE) controYresponsibility, 
regardless of owner 
oversight and responsibility 
All uses should have acceptable risk 
Federal penitentiary 
Waste Water Treatment facility 
Build on existing technology and inhtiucture 
Federal Facility Compliance Act Treatment Center 
Public school 
Water processing/water sales 
Preserve site history - research 
Educational tools created 
Archives, DOE records 
Warehouses 
Uses over time niay change 
Recycling center 
Any process should be non-hazardous 

Full health care retirement village 
Creation of environmental monitoring u>ne/research 
Vocational training, community college 
Identify sigruficant ~tural  areas 
Expand and connect with existing off-site uses 
No increase in risk 
No further defacement of environment 
Must be reconciled with local zoning/pl&g 
Must include input from public at large 
Beyond five-mile radius 

Laboratory 
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Upon request of the chair, some members of the audience volunteered potential 
options during the Task Force’s discussion of future land use at Fernald. Those 
ideas included: 

Transportation Hub 
Sports Complex - community or professional. 
Regional Airport 

Februarv 12. 1994 Meeting: 

* 0 The Task Force approved its work plan which outlined issues to be addressed, 
work product to be developed, and a tentative schedule. 

* 0 

. 

The Task Force approved DOE’S hazardous materials and waste shipments 
notification plan subject to providing the information to local governments 
and emergency management officials, as well as any individual or group 
that requests it, and including notification of incoming hazardous 
materials. 

0 The Task Force identified future use criteria for consideration. The 
criteria include: 

Environmental Criteria 
Identify/preserve sigmlicaut natural ecosystems - wetlands 
- Paddys Run 
- tbreatenedlendangered species 
No future defacement of environment 
On-site itorage must be protective of groundwater 
Protect the great miami aqufer, protect air and soils, future 
protection 
No net increase in risk 

W Social and Human 
Give back to community - beneficial to the community 
Avoid repetitive mistakes 
All uses must have acceptable risks 
Current and future generations 

Inclusive of ideas from the public at large (radius greater than five 
miles) 

- safety be kept in mind 
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Complementary to off-site uses that are compatible with 
surroundings 
Promotes history/research/education (site, nuclear energy) 
Shifting a negative situation to a positive situation 

Economic 
Provide employment opportunities - acknowledge that unemployment might accompany the 

phase that follows cleanup 
htect  tax base 
Build on existing infrastructure, if possible (cushioning the impact 
on employment at the site) 

Long Term Management 
Create trust and funding mechanism for control - long-term entity to control property, responsibility in 

Perpetuity 
Reconcile w/local zoning and planning 
Rexibility to provide for future changes in usektter cleapup 
(tradeoffs) 
Federal government must retain responsibility/ownership regardless 
of ownership (discussion of ownership came up in terms of taxes 
for local communities) 
Assurance of citizen participation in decision process concerning 
the site 
Monitor and be accountable for any contamination and waste left 
on site 

General use 
Recognize that multiple uses may be appropriate 
Reduce physical barriers 

No waste import 
Recognize impact of off-site waste shipment 

- to be a better neighbor to surrounding communities 

political, safety and health ramifications 

decrease of risk is desirable 

- 
only llon-hazardoUS uses 
No net increase in risk - 

f The Task Force decided it needed specific information in order to focus on 
developing a future use recommendation. That information included: 

History and strategy for managing uranium discharges 
(where it is, how it got there, where is it going, where will 
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it be in future, etc.) 
Vocabulary and concepts regarding land use planning 
Levels of contamination (how hot is it, contamination 
primer, levels, type, etc.) 
Format similar to the draft Site Development Plan 
Consistency of data in tables 
How and to what extent the aquifer is being affected 
Tenninology be defined, chemicals, metals, emergent wetlands 
Disposal storage, tradeoffs discussion 
Information about the quality of the resources (Great Miami River) 
and infrastructure 
Methods of removing wastes, technologies 
Resource people available from DOE and FERMCO 
Current situation -- what's g o b  on on-site, current happening and 
work force activities 

f 0 The Task Force agreed to use in its discussions the classes of land use 
previously identified by DOE: 

IndusWcommercial (usually no living on site, no minors as would be 
the case for day care centers or schools) - assumes large amount of site is covered with asphalt or concrete 

in the risk assessment 
Residential (small children playing in dirt, ea.) 
Agricultural (can be most stringent because of farmhg, grazing, intake 
into animals, etc.) 
Recreational (usually allows for higher levels of contamination because of 
limited surface use and limited amount of time on that site) 
Native American/cultural 

. ' . 

March 12. 1994 Meeting: 

Th: Task F o a  and members of the public in attendance identified these threats 
from Fernald that have relevance to future use considerations: 

Drinking water wells and contaminated water off site 
Air quality during remediation 
Risks of transportation 
Lack of h d s  
Loading the aquifer with contamination 
Combined risks of multiple contamination 
Long-term impacts of not having information (secrecy) 
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Impact of Paddy’s Run Road Site 
Time management 
Complex-wide decision impacts 
Not having off-site disposal options 
Lawsuits From mismanagement 
Vulnerable populations 
Shipments from off-site 
Changes in laws and regulations 
Natural disasters 
Worker and resident health and safety 
Non-uranium contaminants 
Environmental risks from remediation to wildlife 
Stress/psychological risk from process and unknowns 
Agricultural products 
Exposure to any radioactivity 
Exposure to any toxics 
Property values 
Any residual contamination 
Radon 
Natural Resources 
- Aquifer - wildlife 
- Land (soils) 
- Air 
Loss of jobs/impact on local economy 
Perception of mismanagement 
Unacbievable goals 

A ~ r i l 9 .  1994 Meeting: 

0 The Task Force discussed potential technologies for cleaning the Femald site, 
including: 

- Vitrification (tuning comamimed materials into glass) 
Soil washing (using a solvent to m o v e  contamma ’ tion) 
Cementation (immobilizing constituents in waste with cement) 
Thermal drying (removing water and other liquids with heat) 

- 
- 
- 
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May 14. 1994 M eeung: ' 

0 The Task Force and members of the public played Futuresite, a hands-on exercise 
designed to allow players to explore various future! use scenarios. The objective 
is to move various colored chips, which represent different volumes and 
concentrations of uraniumcontaminated soil, in order to achieve particular future 
uses. Specifically, the exercise uses stacks of different colored chips to represent 
WiUliUmCOntamlna ' ted soil at the Fernald site. The different colors indicate 
varying concentrations and volumes of contaminated soil. The "game board" is 
a map of the site that is marked with a 1000-squarc-foot grid. The object of the 
exercise is to move chips into on-site or off-site disposal bins to achieve the 
desired fbture use. Players then have an accurate idea of how much soil must be 
cleaned to reach a certain land use. Players also tally the cost associated with 
moving chips to calculate the estimated cost of such a cleanup. 

June 11.1994 Meting: 

0 The Task Force and members of the public played Futuresite again, at the more 
conservative lod risk level. Other changes made to the game include: 

- New II\Mbcrs for volumes of contaminated soil that incorporate volumes 

Elimination of the treatment option because under current interpretation 
of material from Operable Unit 2 and Operable Unit 3. 

of the regulations, the "clean" -on of soil would sti l l  have to be 
handled as waste. 

- 

DOE officials, contractor managers, and members of the public also played 
Futuresite; the Task Force discussed the preliminmy findings playing the game. 
Two basic variables were analyzed: 

1. UseofProperty 

Developed Park 

Restricted 
Undeveloped Park/Greenspace 

C o m m e r c ~  
RcsidentWAgricultural 

2. Disposition of Waste 
On-Site 
Off-Site (limited to one million cubic yards) 
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These strategies emerged from playing Futuresite: 

1. The Buffer Strategy 
Many groups were concerned most with cleaning up the edges of the 
property as much as possible and leaving the more contaminated materials 
in the center of the site at the location of the former processing facility. 

The Incremental Land Use Volume Strategy 
Some groups approached the problem from an incremental cost-benefit 
approach by removing suqxssively less contaminated material to achieve 
a higher level of allowed use and stopping after each iteration to calculate 
total cost. 

- 
2. 

Regardless of the strategy employed, the result was to clean up to allow for two 
uses: less restrictive on the borders and more restrictive in the center. In each 
case, the location of the disposal facility coincided with the more contaminated 
center. 

Three preliminary scenarios have resulted from the initial rounds of the exercise: 

1. Residential Border, Commercial Center 
100 percent on-site disposal: $662 million (127 acres) 
With 1 million cubic yards off-site: $1.262 billion (50 acres) 

2. * Residential Border, Park Center 
100 percent on-site disposal: $661 million (127 acres) 
With 1 million cubic yards off-site: $12.61 billion (50 acres) 

3. Commercial Border, Park Center 
100 percent on-site disposal: $459 million (88 acres) 
With 1 million cubic yards off-site: $1.006 billion (11 acres) 

Approaches used by players include: 

A. Clean To Residential, But Not Allowing Residential 
Several groups sought residential cleanup levels, but did not wish to see 
thcpropcrty to be used for anything other than greenspace. 

B. Prevent Ecological Destruction 
Some groups were concerned with the ecological damage that would 
coincide with large-scale removal of soil and vegetation. 
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C. Limit Off-Site Transportation 
Some groups were highly concerned with the number of trucks or trains 
.that would be required for large volumes of off-site waste disposal. 

D. No Physical Sign of Contamination 
One group raised concern about uses that would result in physical access 
restrictions to property. 

E. Adjacent Property at Same Use 
Several groups were concerned that the property immediately at the border 
of the site was cleaned to the same use as that off-site. 

The Task Force agreed to cancel its July and August meetings in order to allow 
for future use scenario evaluation by the consultant. 

htember. 10. 1994 Meeting: 

f 0 The Task Force reached agreement on its consensus values, which developed 
from the f u ~  use criteria. The consensus values are: % 

ENVIRONMENTAL VALUES 

Identify and preserve signdicant natural ecosystems with a special 
emphasis on: 
naturally occurring wetlands 
Paddys Run 
threatened and endangered species 
Minimize impacts on the environment during mediation and maximize 
restoration of enMnment after remediation. 
Ensure that any waste left on-site be controlled to prevent further 
contamination of the Grcat Miami AQuifer, air ami soils on and off-site. 
Any htm site use must be protective of tk environment. 

socIALANDHuMANvALuEs 

Future uses must have a positive impact on the surrounding communities, 
including: 

Risks acceptable to the current and future residents and workers of the 
Fernald community with a special emphasis on the effects on children and 
future generations. 
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Input and involvement from the public at large. 
Compatibility with current and projected off-site uses. 
Demonstration of how a negative situation can be turned into a positive 
situation by not repeating the mistakes of the past which resulted in the 
current conditions at Fernald. 

ECONOMIC VALUES 

Emphasis should be placed on future uses which provide some level of 
continued employment for area residents, but not necessarily in categories 
that have traditionally been present at the site. 
Future uses and ownership should be structured so that local tax'revenues 
or payments in lieu of taxes are provided. 
Where practical, infrastructure should be used to enhance the suitability 
of the property for future use subject to environmental and health values. 
The cleanup of the Fernald facility should be done in such a way as to 
reduce the stigma of past practices at the site and assist in the continuing 
use and development of surrounding properties. 

LONG-TERM MANAGEMENT VALUES 

A long-term control mechanism for the site must be established to ensure 
the perpetual moral and financial responsibility of the Federal government. 
Specifically, the federal government should be responsible for the 
continued management, monitOring, and emergency- response capability 
regarding all wastes left on the facility. 
Long-term uses and institutional control mechanisms must be reconciled 
with local zoning and planning. 
All selected uses resulting in waste being left on site must have the built 
in flexibility to provide for future changes is use if warranted by e i a l ,  
technical, or demographic developments. 
A long-term mechanism must be established to ensure citizen involvement 
in the control, management, and future decisions at the site. 

GENERAL, USE VALUES 

Any future use plan must recognize that a mixed use strategy may be the 
most effective for the long-term use of the site. 
Emphasis should be placed on reducing the physical barriers and physical 
evidence of past use of the site and focus on ways that Fernald can be a 
better neighbor to the surrounding community. 
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Undet no circummus should a post-mediation future use be permitted 
at the facility which requires the importing of hazardous, radioactive, 
mixed or solid waste for any reason. 
All uses and cleanup plans for waste, shipments, and treatments must 
explicitly recognize all political, safety and health impacts. 
Future uses of the site must be focused on non-hazardous activities. 

0 The Task Force discussed how the volume of uranium-contaminated soil presents 
the most significant consideration for future use at Fernald. Therefore cleanup 
levels - expressed in parts per million @pm) - were developed with the future 
use scenarios. (To provide a context, a part per million is roughly equivalent to 
one automobile in bumper-to-bumper traffic from Cleveland to San Francisco.) 
These cleanup levels are based on one of four laad use categories or protection 
of the groundwater. The categories, the assumptions for each, and the cleanup 
levels are: 

Resident farmer; assumes full-time life-long resident growing crops for 
human consumption and grazing livestock; cleanup levels at lo5 risk, 20 
ppm; cleanup levels at lod risk, 5 ppm 
Iadustrial; assume maximum exposure to an on-site groundskeeper; 
cleanup levels at lo5 risk, 100 ppm; cleanup levels at 106 risk, 15 ppm 
Developed park; assume free access recreational facility with developed 
sports, picnic, and restroom facilities; cleanup levels at lo5 risk, 430 
ppm; cleanup levels at lob risk, SO ppm 
Green space; assumes unlimited access to nature trails, but with no 
developed facilities; cleanup levels at IOs risk, 1090 ppm; cleanup levels 
at lob risk, 115 ppm 
Protection of m e r ;  assumes soil concentrations required to prevent 
co- ' 'on from leaching into aquifer, aad the site is divided into two 
mnes according to geology and solubility; cleanup levels at las risk in 
Zone 1 is 2Oppm and in Zone 2 is 100 ppm; cleanup levels at 106 risk 
in Zone 1 is 5 ppm and in Zone 2 is 10 ppm 

Tbe future uac scenarios mostly allow for a cleaacr border around the Fernald 
facility. The options the Task Force initially developed arc: 

scenario 1 Resident Border- * Centerat los 
sceaario la Resident Borderhiustml Centerat lob 
scenario 2 Resident Border~aric Center at IOs 
scenario 2a Resident Border/Park Center at lob 
scenario 3 Resident Border/Green Space Center at la5 
Scenario 3a Resident Border/Green Space Center at lob 
scenario 4 Industrial BordedPark Center at la5 
scenario 4a hb t r i a l  Border/patk Center at lob 
scenario 5 hbtrhl Border/Green Space Center at l o5  
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Scenario 5a 
Scenario 6 
Scenario 6a 
Scenario 7 
Scenario 7a 
Scenario 8 
Scenario 8a 
scenario 9 
Scenario 9a 
scenario 10 
scenario loa 

Scenario lob 

Industrial BorderIGreen Space Center at lod 
Park Border/Green Space Center at lo-’ 
Park BorderIGreen Space Center at 10-6 
Total Green Space at lo-’ 
Total Green Space at 1od 
North Green Space/South Industrial at los 
North Green Space/South Industrial at lod 
Total Residential at lWs 
Total Residential at lod 
Protection of Aquifer at lo5 
Protection of Aquifer and perched groundwater at 
1WS 
Protection of Aquifer at lod 

0 The Task Force determined that the impact of soil uranium contamination on the 
concentrations of uranium in groundwater are critical to groundwater protection. 
If the goal is to protect the aquifer, then most land use options can be eliminated 
because the concentrations of uranium in the soil would not allow the proposed 
land uses. 

. 

If the groundwater is to be protected, only four of the 21 future use scenarios are 
viable: 

Total Residential at los 
Resident Border/Industrial Center at los 
Total Residential at lod 

. TotalIndustrialat los 

October 8. 1994 Meeting: 

* The Task Force agreed to endorse a lWs risk level for groundwater and protect 
to MCLs. 

* The Task Force agreed to eliminate the lob risk level from further consideration 
for soil. 

* The Task Force agreed to adopt a maximum risk level of 1 x 1W for land uses 
only. 

* 0 The Task Force agreed, to be consistent with the groundwater and soil 
recommendations, to eliminate from further consideration all new residential and 
agricultural uses of DOE’S Fernald Environmental Management Project property. 
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November 12. 1994 Meeting: 

* 0 The Task Force agreed that the best use of DOE'S F e d d  property would not 
include agricultural or residential uses. 

* 0 The Task Force agreed to recommend 50 ppm for off-property soil contaminated 
by urahium to achieve the Hazard Index of 1 for cleanup levels. 

December 8.1994 Meeting: 

0 The Task Force approved the draft work plan outlining activities for 1995. 

Jan= 14.1995 Meeting: 

m The Task Force approved a motion on disposal and storage of non-Fernald 
wastes. The motion reads: "The Fernald Citizens Task Force strongly opposes'the 
use of the Fernald site for the permanent disposal or long-term storage of any 
waste materials originating from other locations." 

February 18.1995 Meeting: 

* A motion was presented that stated "The Fernald Citizens Task Force recommend 
favoring an on-site disposal cell that would accept waste only from the site and 
within acceptable levels." The Task Force agreed to draft a resolution favoring 
an on-site disposal cell: The draft resoiution reads: 

The Fernald Citizens Task Force recommends the construction of an on- 
site disposal facility to accept, from the Fernald site only, materials solely 
with low levels of contamination meeting the waste acceptance criteria. 

* .  An amendment to the motion was presented and was added to identify the key 
considerations that went into making this recommendation. These considerations 
include: 

- 

- Cost considerationdavailability of fuads; 
- Risk to other communities; 

Provides the most immediate way to protect the W e r ,  
- Leasttotaltransportri~k; 

14 



Risk to environment; 
Availability of disposal area elsewhere; 
Risk to remedial workers and public; 
Political realities; 
Off-site waste; 
Low levels of waste going in; 
Defintion of waste acceptance criteria; 
Aesthetics, technology, and design; 
Availability of monitoring; 
Long-term ownership (Department of Energy); 
Retrievabilityhew technology; 
Risk at cell failure. 

March 11, 1995: 

* 0 * The Task Force used much of the meeting time rewording the considerations and 
conditions of the formal "Recommendation For An On-Site Disposal Facility At 
Fernald" . 

March28. 1995: 

* 0 This special meeting was scheduled to continue the site priorities discussion that 
had not been completed at the March 11,1995, meeting. The Task Force created 
a list of criteria for the priorities recommendation offering suggestions for the 
listed items aad raising questions that they would like to have answered. The list 
reads as follows: 

Questions: 

- Measures of efficiency? 
- 10 year schedule - why the lull in '98 - '99? 

Statement: 

Fernald is different - Model for cleanup - Change the System (exist to go out of 
business) 
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Recommendation suggestions: 

- Special nuclear materials 
- Safe shutdown 
- Legacy waste 
- Simplify overlapping regulations 
- Staffing levels 

* 0 The Task Force asked the chair and the consultant to create a draft 
recommendation of site priorities and an accelerated remediation plan for the 
April 8,1995, meeting. 

A ~ r i l 8 . 1 9 9 5  Meetinn; 

0 It was suggested that the first sentence of the second paragraph of the 
"Recommendation For An On-Site Disposal Facility At Fernald" be reworded.for 
clarity. After some discussion, the Task Force voted unanimously to reword the 
sentence. 

* a  The Task Force amended and unanimously approved the Site Priorities 
Draft Recommendation. The Recommendation will be sent to Secretary 
O'Leary and Assistant Secretary Grumbly with a request for comment. 

0 The Task Force asked the chair and the consultant to create a draft 
recommendation regarding the fiture use of the Fernald property for the May 6, 
1995, meeting. 

Mav 6. 1995: 

* 
0 

The Task Force approved the final "Recommendations Regarding Future Use Of 
Fernald property". 
The ?'ask Force endorsed the DOE Fernald Remediation Stam Report that will 
k submitted to DOE Headquarters. A letter of concurrence will be included with 
tk report stating that the Report coincides with Task Force recommendations 
previously submiw to DOE. 
A rendering of the disposal cell was presented to the Task Force. 
The Task Force requested that a draft of the final report and a list of appendices 
be prepared for the June meeting. 

0 
0 
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June 10. 1995: 
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APPENDIX -. 
DESCRIPTION OF FUTURESITE EXERCISE 



F W U . s l T E  
Introduction and Instructions 

INTRODUCTION 

The Fernald Environmental Management Project (Fernald), formerly the Feed Materials 
. Production Center, produced high-purity uranium metal from uranium ore for the U.S. 

Department of Energy's Nuclear Weapons Complex. During its years of operation from 1953 
to 1989, it is estimated that 1,000,000 pounds of uranium were discharged to  the 
environment, most of it in the form of airborne dust emissions, most of which settled on the 
soil around the plant. A large aquifer runs under the plant, and parts of it are severely 
contaminated with uranium from surface run-off and leachate from disposal pits and 
production processes. Other hazardous substances are present at Fernald, but uranium is by 
far the most significant; with a few exceptions, cleaning up the uranium will clean up 
everything else. Fernald is listed on the National Priorities List for Superfund cleanup, and an 
agreement is in place to accomplish it. 

Citizens who live near Fernald have been actively encouraging cleanup since 1984, and in 
recent years the site management has increasingly sought the input of the public in cleanup 
decisionmaking. In 1 993, the Department of Energy established a "site-specific advisory 
board" - the Fernald Citizens Task Force - comprising representatives of numerous 
stakehotder groups, to  advise it on key cleanup decisions. Futuresire was developed to  help 
members of the Task Force to  visualize the complex and interrelated contamination issues at  
Fernald. 

As is the case at many Superfund sites, cleanup a t  Fernald requires the removal and/or 
treatment and/or disposal of hazardous waste and of environmental media (soil and 
groundwater) contaminated by those wastes. There is little dispute over the need to  remove 
and/or treat and/or dispose of the waste materials themselves - called source materials - 
though how to  do it may generate considerable controversy. They present a clear danger 
unless neutralized or isolated. Rather, it is the cleanup of contaminated soil and water that 
presents a difficult problem because (A) there are large volumes of contaminated material, 
meaning high costs', (B) the risk presented by contaminated material is real but the harm is 
seldom imminent, (C) the technology for treating them is often imperfect and always costly, 
and (D) they must be disposed of somewhere and no one especially wants to  host them. 

Futuresite addresses the media contamination. A t  Fernald, the cleanup question can without 
undue distortion be simplified to: how much uranium-contaminated soil must be removed from 
the site to make it acceptably safe to persons on or near it? The answer to this question is, 
in turn, driven by two considerations: (1 ) protection of the groundwater under the site, and 
(2) risks to persons on the surface who are in contact with the soil. 

(1)  The relationship of soil contamination to groundwater is not obvious, but is of 
critical importance. The uranium in the soil reaches the groundwater from surface run- 
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off into streams that are in direct contact with the aquifer, and from the leaching of 
uranium down through the soil to the aquifer. The more soil is contaminated and the 
greater its degree of contamination, the greater the risk to the aquifer. 

(2) The relationship of soil contamination to persons who use the surface of the land 
is more direct: the more contact one has with the soil and the more contaminated the 
soil is, the greater the risk. Two variables must be considered, however. (a) First, the 
risk to a person on the surface will vary considerably depending on what that person 
is doing. A farmer who lives on the site would have a great deal of contact with the 
soil, while an occasional hiker through a wildlife preserve would have very little. Hence 
one cannot assign a level of safety without asking, "Safe for what?" (b) Second, one 
must also decide what level of risk constitutes an adequate degree of safety. A 
relatively risk-preferring person could farm on the same land that a risk-averse person 
would only feel safe hiking on. 

This version of Futuresire concentrates on the questions arising from surface use; a version 
that addresses the level of soil cleanup needed to protect the aquifer is in development. If the 
players decide that groundwater protection is the first priority (the use of the Safe Drinking 
Water Act as an ARAR [Applicable or Relevant Appropriate Requirement] under CERCLA 
suggests this), then they would begin by removing squares to  accomplish that goal. Of 
course, those squares must be treated and/or disposed of just like squares removed on 
account of surface use. On the other hand, because this is an exercise, players may wish to 
ignore or modify groundwater protection to explore other possible future scenarios. 

0 BJECTIVE 

Futuresire is a simulation that models the volumes of contaminated soil that must be 
remediated to  use the Fernald property. The objective is to  determine what future use (or 
uses) the Fernald site should havei by removing specific concentrations of contaminated 
material. The exercise ends when the players are satisfied that they have reached their 
desired level of cleanup to  achieve their vision of Fernald's future use, and have accounted 
for all of the contaminated materials by either leaving themin place or disposing of them. 

COMPONENTS 

0 
0 

Famald Overview is an introduction to the site and its contamination. 
Map of the Fernald facility divided into a grid of 1 ,OOO foot squares. (Each square on 
the grid represents about 25 acres of land.) For each square, the volume of material 
that must be removed to achieve alternative future uses has been calculated and 
indicated on a "chip." 
Squares representing soil contaminated with various concentrations of uranium. Each 
chip represents a specific volume of soil containing a specific range of contaminants 
allowed for various future use categories based on risk - Restricted Access (pink), 

0 
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Undeveloped Green Space (yellow), Developed Park (green), Commercial/lndustriaI 
(blue), and Residential/Agricultural (white). The purple squares represent all materials 
that must be removed to achieve even restricted use; salmon squares represent the 
volume of waste from Operable Unit 3 (former production area) and Operable Unit 2 
(active and inactive flyash piles, lime sludge ponds, sanitary landfill). There are also 
squares representing non-soil - flyash, demolition debris, waste pits, and production 
wastes - materials that must be disposed of. Three sets of squares are provided so 
the exercise can 'be played at the risk levels permitted by CERCLA, 1 O", 1 Os, and 1 0-4 
excess cancer risk. (The exercise originally used colored poker chips to represent 
volumes and contamination levels. This configuration produced a strong visual effect, 
but it is very difficult to transport and reproduce. The poker chip version can be 
reproduced using the information on the printed squares.) 
Disposal Options are limited to either on-site disposal or off-site disposal. All "squares" 
removed must be placed into one of these disposal options. Off-site disposal is 
estimated to  cost S 1,000per cubic yard; on-site disposal is estimated to cost $400 per 
cubic yard. 
TaUy Sheet allows players to calculate the consequences of their decisions and. to 
determine the volume of material involved in their cleanup, cost of the cleanup 
scenario, amount of space needed for the disposal facility, and transportation impact. 

0 

0 

SET UP 

Each grid square on the map is designated with a letter and number as indicated on the top 
and. left side of the map (A-1, A-2, A-3, etc.). The color squares are stacked on the 
appropriate grid square indicated on each chip. The Aquifer Cards are inserted into the stacks 
as indicated on the cards. (BE SURE THAT ALL OF THE Squares AND CARDS ARE FROM THE 
SAME RISK SCENARIO - loJ, los, OR 10". DO NOT MIX THEM.) The order of the colors 
is the same for each risk scenario - (from bottom to top) white, blue, green, yellow, pink, 
purple, and salmon. Because the level of contamination varies across the site, not all of the 
squares will have all of the colors. Place the sheets representing the two disposal options (on- 
site and off-site) next to the board. 

RUNNING THE EXERCISE 

Each chip represents soil containing the range of contaminant concentrations allowable for the 
future use indicated on the chip. To achieve a future land use on a given square, players must 
remove all of the squares representing contamination at concentrations above that required 
for the selected use. For example, to achieve commercial/industriaI use for a given square, 
all squares above the blue one on that square must be removed. Players can make a square 
"cleaner" than its intended future use to achieve a margin of safety. The level of clean 
determines your range of future use options. 

The players first remove the squares down to the level of cleanup desired. To remove a chip, 
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they must place it on one of the disposal option sheets, either on-site or off-site. There is a 
cost and impact associated with each option. 

0 Off-Site Disposal - Material placed in off-site disposal is assumed to go to a long-term 
disposal facility in an arid part of the western United States, thus incurring substantial 
transportation and disposal costs. Due to its high degree of hazard, source Material 
from the silos and waste pits have already been placed in this category. The volume 
of off-site disposal is limited to 1,000,000 cubic yards in total. 

0 On-Site Disposal - Contaminated material left on site for disposal will be disposed of 
in an engineered facility to isolate it from the ambient environment. It is assumed that 
each 13,000 cubic yards of contaminated material will require one acre of land for a 
disposal facility, including all ancillary operations and buffer space. Space on site must 
be reserved for placement of disposal facilities at the completion of the exercise, 
Because operation of a disposal facility is considered a commercial/industriaI activity, 
the area selected for the on-site disposal cell must first be cleaned at  least to a 
commercial/industriaI use level. 

Treatment - For technical reasons, soil treatment was not feasible at Fernald, so it is 
not part of this exercise. 

FUTURE USES AND CHIP VALUES 

. FUTUREUSE 
CATEGORY 

~ Restricted Access 
(Pink) 

Undeveloped Green 
Space 
(Yellow) 

Developed Park 
(Green) 

Commercial/lndustrial 
(Blue) 

Residential/Agricultural 
(White) 

Background 
(Board) 

CLEANUP LEVELS 
AND RANGES 

AT lo4 

8,820 ppm 

3,490 ppm 
(3,490-8,820 ppm) 

1,200 ppm 
(1,200-3,490 ppm) 

130 ppm 
(1 30-1,200 ppm) 

3.6 ppm 

CLEANUP LEVELS 
AND RANGES 

AT loa 
1,739 ppm 
(> 1,739 ppm =purple) 

1,259 ppm 
(1,259-1,739ppm) 

390 ppm 
(390-1,259 ppm) 

138 ppm 
( 1 38-390 ppm) 

21 PPm 
(21 -1 38 ppm) 

3.6 ppm 

CLEANUP LEVELS 
AND RANGES 

AT lod 
180 ppm 
( > 1 80 ppm = purple) 

132 ppm 
(1 32-1 80 ppm) 

42 PPm 
(42-1 32 ppm) 

18 PPm 
(1 8-42 ppm) 

6 PPm 
(6-1 8 ppm) 

3.6 ppm 
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FINISHING THE EXERCISE 

After the players have removed all the squares necessary to achieve their cleanup and future 
use goals, they can calculate the total volume of materials removed, dollar cost, transportation 
impact, and space needed (if any) for on-site disposal by adding up the appropriate values 
from all of the squares in each disposal option. They will also want to fix a location for on-site 
disposal (if any), taking the geography and infrastructure of the site into account. 

KEY ASSUMPTIONS 

Uncertainty in Volume and Cost Data 

Soil volumes and cost data were developed using the best available data, but are only 
estimates of actual values. As the concentrations of soil contaminants get lower, it becomes 
harder to  assure the accuracy of the measurement data: consequently, confidence in the 
precision of the soil volumes gets lower. Approaching "background" levels of cleanup, the 
volume of soil represented could be several times that currently generated by the model used 
to calculate these volumes. 

Treatment and handling costs will vary based on the type of material, volume, technology, etc. 
The cost estimates for Futuresite are based on average costs for similar activities and 
.simplified for the purpose of this exercise. Like soil volumes, cost data should be used for 
relative comparisons of solutions, not as actual cost estimates. 

. 

Risk and Cleanup Level 

EPA guidance provides for a range of acceptable risk of excess cancer of between one in ten 
thousand (lo4) and one in one million (lo4). Therefore, for the purposes of this exercise, 
volumes for one in ten thousand (10% one in one hundred thousand (10'1, and one in one 
million (1 0") have been developed to illustrate potential cleanup requirements. Cleanup levels 
were calculated baied upon the risks to human health and do not include ecological risk. A 
table showing cleanup levels for uranium under each risk target is included. 

Off-Site Dispoial Umitationr 

An arbitrary limit of one million cubic yards has been placed on off-site disposal to reflect 
realistic logistical and political considerations. At present there are only two facilities able to 
accept large volumes of low-level radioactive waste from Fernald. Both face significant 
political pressures on accepting large amounts of out-of-state wastes and one has a limited 
capacity for new waste. Players may choose to exceed this limit for off-site disposal for this 
exercise, but the ability to dispose of greater than one million cubic yards is currently 
considered unlikely. 
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Source Materid 

A number of decisions regarding disposition of source material from various operable units 
have already been drafted and have been incorporated into the exercise according to the 
potential impact on future use. Source materials from the silos and the waste pits are 
assumed to be completely removed and disposed of off-site. Therefore, they will not affect 
the use of the site, but their volume is included in off-site disposal, limiting that option. 
Players, however, are free to  move these volumes into on-site storage if they wish. Debris 
from site buildings has also been designated by salmon squares in the production area, and 
it can be disposed of on- or off-site. 

Off -Site Contamination 

In this exercise off-site contamination has been ignored. It is not anticipated that large 
volumes of off-site soil will need to  be excavated. 

Treatment 

Even though a treatment option is not included in the present exercise, it could be added as 
a way-station between the map and eventual disposal, as follows: 

I 1 contamination 
in situ 

treatment E l  
on-site 

disposal 

uncontrolled 
return to site 

on-site 
disposal 

off-site 
disposal 

off-site 
disposal 

Because treatment is just an intermediate step, it results in a contaminated fraction and a 
"clean" fraction. The contaminated fraction is highly concentrated and must go off-site. 
Depending on the efficacy of the treatment, the clean fraction can either be returned 
uncontrolled to  the site, or (if it is still above the hazard threshold) placed in an on-site or off- 
site 'disposal facility. In the latter case, disposal costs and impacts still accrue. An earlier 
version of the exercise assumed a cost of $3OO/cubic yard, and a contaminated/clean ratio 
of 30/70. 

. .  
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SUMMARY OF FERNALD REPORTS 
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JUN,,-30' YS(FR1) 1 2 :  1 4 ENV I ROMENTAL COMPL 1 A 

kvaP/t&m 
Operable Unit #1 
Docunrent l2uLim 

~ i n a i  RI 
0 - 

Ffnrl  FS 
Flnal ROD 

Operable Unit #2'  
Docrmnnt mLQm 
ISA 04- 18-91 
Final RI 06-13-94 
F lnr l  FS oa-21-94 
F lnr l  ROO 04-10-95 
Final RD 10-26-95 

Operable Unit #3 
. Dacslment R%LR& 

ISA 01-19-96 
Final RI/FS 01-19-96 

~ 1 n a 1  ROO 09-25-96 
Final RD 01-21-97 

R Q D  

nllsum& 

I S A  
~ 1 n a i  RI 
Final FS 
FInol ROO . 
Final RO 

Operable Unit #4 

IluLRm 
10-3 1-90 
08-23-93 
12-29-93 
11-04-94 
05- 16-95 

0 1-04-91 
02-04-94 

07-01-94 

- Charactrrlzation o f  s l te  and ex ent o f  
contamlnatlon, potentfa1 health Impa t s .  - .Recamends the cost-effective r l t e r n  tlve 

- A ravlrw o f  a11 alternatives 

01-26-05 - Idantif ies which a l tamrt iva(s)  wlll ba used - Drvalopnent o f  dcslgn speciffcattons I 
Oate' 

-Gm.law- 
04- 18-9 1 See OU t l  conrnento 
06-15-94 
00- 24- 94 
04-07-95 

Data" 
Camnents 

+* Incorporated into Draft RI/FS PP 

90 OW1 t-nts 

A = Data a l l  d-cuments sent to  €PA 

Daten 
Cml eted l&amn& 

10-31-90 SM OUIl c m n t t  
08-23-93 
12-22-93 
11-04-94 
05-16-95 

CrmDDiEC Dfvlsfon, J u m  SO, 1993 
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JUN. -30' 9 5 ( F R I )  12: 14 ENVIROMENTAL COMPLIA 

Operable Unit #5 
Docvncnt J2uLlu JaRmBt- 

Date' 

1% 03-26-93 03-26-93 See OUg1 commnts 
Fin81 R I  11-01-94 11-01-94 
Final FS 05-19-95 0519-95 
Final RM) 09-01-95 
Drrft RD 04-02-96 
FInrl RD TBD 

ISA = Ini t ia l  Screening of  Alternrtivrt  
RI - R d l r l  Investigation 
FS = F r 8 t l b l l l t  Study 
W = Record af&Cl.lon 
RD = R e d i a l  sign 

S8urco for drtos - June 27, 1995 Issue of "Condensed Extract From.. : by rpSs 

I 

Sourc.: 6tottary~ of Envirornntrl Tern,  USEPA, OPA-87-017 (August, 1988); see below: 
I 
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