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PREFACE TO
THE DEPARTMENT OF ENERGY

FEED MATERIALS PRODUCTION CENTER
ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains the preliminary findings based on the first phase of an env4_iOnmental survey at

the Department of Energy (DOE) Feed Materials Production Center (FMPL'), Io_..at4_t Fernald, Ohio.

The survey is being conducted by DOE's Office of Environment, Safety and...Health... "':iii_"
.. o. b0' ,

.r ,
,. 4" t "

'* 4" t ,• . ," a=., ..

The FMPC survey is a portion of the larger, comprehensive DOE Envirodm_e_'3"al"Su_y encompassing
• ,, ....:,_. ,.

ali major operating facilities of DOE. The DOE Environmental S.u_y.is one'.of:a series of initiatives

announced on September 18, 1985, by Secretary of Energy Jot_'_S'."_rri'r_gton, to strengthen the

environmental, safety, and health programs and activi¢il_ witH_n,_.,DOE. The purpose of the
•.. '-.. ".i"::.

Environmental Survey is to identify, via a "no fault" bas.ejjne"_i_ey o_"ali the Department's major
e_" ." .... .'.T_'*_ "',

"" '_'lf _';_. :_ . ._

operating facilities, environmental problems, and, area_'o..f"_nviPonmental risk. The identified
i_ "_"*. , "%" "* "f.,

problem areas will be prioritized on a Departmen.t-wide'_sis'in._'der of importance in 1988.
°', ' .'..°%B =_.',;"*o

The findings in this report are subject to n_" 'fk:ati_f=_ed on the results from the sampling and
....::_,,_:.,...:: .,..

analysis phase of the survey. The finding_,:er.e al_b_su.bject to modification based on comments from

the Oak Ridge Operations Office concernin'_'_ te_i_nical accuracy of the findings. The modified

,.. cKanges will be incorporated into an Interim Report.preliminary findings and any other, appropriate "'":_"
o_.,:.'?. " "b

The Interim Report will _erve as th_:2_.t_spe_[¢'source for environmental information generated by

the Survey, and ultimately _":.t_ie prim_2_urce of information for the DOE-wide prioritization of

environmental problems irl;:t_e.f.if_'_"S_,; report..

March 1987 ..'..:2_"' ".:_. ".:_.'

Washington, D.C. "_ .;_'-='"....-_.-"• , :_

._ " • .. _ ._ .'1o
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EXECUTIVESUMMARY

Introduction

This report presentsthe preliminary findings from the first phase of the environmental survey of the

United States Department of Energy (DOE) Feed Materials Production Cente_/"{FMPC),conducted

June 16 through 27, 1986..",,.,.,. '_ "'._."_''.:'.' "°" '_" :_ '°.,

•..:::LI;,. "<ii:
The survey is being conducted by an interdisciplinary team of envif_."m_ht_, specialists, ted and

managed by the Office of Environment, Safety and Heatth"s Office,._cr_.;Envi'ronmental Audit.
• 0 , .',

Individual team components are being supplied by a private co_,_or... The"'c_jective of the survey

is to identify environmental problems and areas of environmen_aJ.,_i_#,"assbciatedwith the FMPC.
_ . . • • .. ° %: .

The survey coversali environmental media and ali areas i:Tt..i_q.yirom_e,ntal regulation, lt is being

performed in accordance with the DOE Environment, gr.:._u.r_._:,Maqual. This phase of the survey

involves the review of existing site environmental _a._, obi_ations of the operations carried on at
,_, .,o %;' "e

FMPC,and interviews with site personnel. ,,;,.. "'...".. "."
,." ,:% %" ' '
" ; " ;.':' '.i

'The "" ';"_'"" ""'_" 'survey team deveiop_d a Sampling and '__i_.;Plar_Io assi_ in further assessing certain of the

environmental probler,ts identified durlncj.,_ onsPu#.acttvltles. The Sampling and Analysis Plan will

be executed by a DOE National Laboratory or a_port contractor. When completed, the results will

be incorporated into the FMPC E0vironm_.ntai.,_urveyInterim Report. The Interim Report will reflect
i ._;!.',. ...._,

",_...._._., ,...;'

the fi nal determinations of th_.-...F,MPC'lp_ey,",,_"

•" ._" . ._==

Site Descriptio,,n "-:_._L.:' .'.;.:"

.. __ .r ;:_ "_;• "i""
., _. ,:. ; .,"

The FMPC o¢:cupleF=_.l ,O_O_.re " site located nea_rFernald, Ohio, approximately 20 mites northwest of

Cincinnati. 'The FMP_':_,_perated by the Westinghouse Materials Company of Ohio, under contract

with DOE..,'_he" "=;'".., ".p_imary';_nction of the FMPC is production of purified uranium metal and

compounds;.f.i_._iii_arious feed materials, for u_e at other DOE facilities. Its mission is critical to the

national defens_'_.ffo.rt.

A wide variety of hazardous and radioactive wastes are generated by FMPC activities. The

accumulated releases of these wastes into the environment over the last 35 years of. operation have

resulted in contamination of air, soil, surface water, and ground',ater. The site management has

initiated a number of ongoing remedial actions intended to addressthese conditions.
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Summary of Findinqs

The major preliminary findings of the environmental survey of the FMPC site are'

• Degradation of onsite and offsite ground-water quality exists and potential health risks
qe

m_y be increased if the ground water is used as a source of drinking w'_er;

.....'......i:T;'..
• Operations are suspectedof generating hazardous wastes whi.ch'have not'be_n previously

identified as hazardous waste_., potentially resulting in thg."il_iprop.,i_rtreatment, storage;
• % ,*_' ,t,P • *- ,,.....,.'

handling or disposal of these wastes; "' ,-•,,, ".r_., i
' "b, _k'r.

, oe _.o ,, ,,

.." _'•._=..,. ., .,..
o .t1,$a,. ,, ..,. _l=

• Radon releases from the K-65 silos may result in pUkrnonahf.•d'oseswhich exceed the

risk-basedinhalation dose guideline establishedr_I;U_S•EPA:_orother radionuclides;_,t.,=

,.:. _,.. _;'

•- ._. ' --,a,q_. _..'•

• Ground-water flow patterns are not cort_J.etely.j_ntifmj''_'" '"'""'"'_d, resulting in uncertainty over

potential contaminant migration pathw_ys;"ehd.. '"._"';i_ .!.',:. "'.or' _,.

• The consistency and accuracy o_-e._/_(_.rlm'e_t'almonitoring data may be inadequate
because there are no formal_ii_mpii'n_g/_!.andanalysis quality assurance practices and

="J"' .T;,, ';_"

procedUres. *_:::-•,,
Pr.

_ i'_'. ._,_ ,.'".,._

Overall Conclusions .,,,,., .._.,,_., ,,_.
._'_* _" 'mk.=;:_I,_*' ;:a"

., ._k" -%.
o*,....,= •.r .,r,_

The surveyfound no envirorl__l pre.ems at the FMPCsite that represent an immediate threat to
"":_._!".,. .'_'_'.i."

human life• The envimr_mental'_ms identified at FMPC by the survey do confirm that the site is• '_._ • "b.,, ,_ ,,_. :,
,." ,,'. .... _, .,_.

affected by a nu_t: of,_lp_stantiat and chronic environmental concerns. These problems vary in

terms of their magni_u_d.and hsk, as described in this report. Although the sampling and analysis

performedb¥1_L1_'__PC Su'_y willassistinfurtheridentifyingenvironmentalproblemsatthesite,a

complete _'n__ding of the significance of some of the environmental problems identified
. .!_ _.

requires a level"i_study and characterization that is beyond the scope of the survey. Response
• _,

actions currently underway or planned at the site will contribute toward meeting this requirement.

Transmittal of Results

The findings of the environmental survey of the FMPC site were shared with the DOE Oak Ridge

Operations Office, the DOE Site Manager for FM,C, and the site contractor, at the survey close-out
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briefing held June27, 1986• By letter of July2, 198E, the Operations Office directed the site

contractor to develop an action plan tn address the identified problems. Those problems that

involve extended studies and multi-year budget commitments will be the subject of the

Environmental Survey final report and the DOE-wide prioritization.

Within the Office of Environment, Safety and He¢lth, the Office of Environrr_;_tal Guidance and

Compliance has immediate responsibility for monitoring environmental co_]!_.._L_ and the status

of the FMPC survey findings. The Office of Environmental Audit wilh'¢_ntinue..._i_ assess the
,." .+"..+ _,+ •

environmental problems through the program of systemati'c envir__ne_tgil audits that will be

initiated toward the conci usion of the DOE Envi ronmental Su rvey in 1988:.,,..,".';,.
e+

o '_i'4= ' ;, . _b.
• v • • .+, +,

• ; o

l'*l +_+'i I t+_+l

111 , ..., °o ,%

.' " ' ' -. •,ql,

o•_"..._ "' 3_+' ',.:,.

;'i +•_,' T.

i

,,'+.,+ ;' ..',+, ',+

',+ ' .+, t. i ;.,r 'e
,+ +'_k,,+ "+,_ '+,6";._, • .'i . .

• - I. • :+ .:i +..,' +.+,
ii, , _+' ';e. - v , •,

+i +(%+_:_;; ', '+ ;_'='

4++ ",. ,+ +_;•,

,+,.+.:..":_++,..

-_ St.,•

4'}_'_,'_._..... .," ...

,._., .++.i++,+.+-

• +" .+.I +:. _l .:i o

.".,i':'.",'.+-"

,..,i i ' .+_ '' . ' ':J:._i'_' :,5.+ -+_"
," .l"

"'G,, i"' °"
,..B
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1.0 INTRODUCTION

The purpose of this report is to present the preliminary findings made during the environmental

survey, conducted June 16 through 27, 1986, at the United States Department of Energy's (DOE) Feed

Materials Production Center (FMPC) in Fernald, Ohio (Figure 1-1). As a prei!.minary report, the

contents are subject to revisions, in the Interim Report, based on Oak Ridge Ope_a_!ons Office review

and comments concerning the technical accuracy, the results of the samplir;g,a_'CJ,:analysis phase of
' i:: .?.• ,

the survey, and other information that may come to the survey team's a._'qt_pn prio'r; "t_ issuance of

the Interim Report. The FMPC is currently operated for DOE by''tt_e ,W_stinghouse Materials

Company of Ohio (WMCO). "'...;%
' ,_. i;"".

w f_,.
.."_/',. .....:.

e0.;_4 ',d '.0, ._m..

The FMPC survey is part of the larger, comprehensive, DOE Envir'bcime_1:._lt._'urvey effort announced
.",. ,_; _

by Secretary John S. Herrington on September 18, 1985. TH_p_.rpose'O_..the Environmental Survey is

to identify, via a "no fault" baseline survey of ali _'f'_.'e;._D__pt's major operating facilities,
'...; j' ' .-.o ...., .. _,

existing environmental problems and areas of env_ronmei_l;'a;.risk. In 1988, the identified problem% . o_. , r.,

areas will be prioritized on a Department-wide J_a_!si_.order 6_'importance. The prioritization will

enable DOE to more effectively address env'ir_J0_"n_nl:al'i"_roblems and allocate the resources

necessary to correct these problems. Becau;_;_,:_Lt_'.ve'_/.'i_'"no'--fautt" and is not an "audit," it is not
!

designed to _dent_fy specific _solated 0_nts _f'_3oncompt0ance or to analyze environmental
, , ., ;_.;'.._._-!,, - . ' ,

management practices. Such 0nc_dents andli3c.',:management practices are, however, used o_'_the

survey as a means of identifying _.i._ting and pQ;tential environmental problems and risk.

Ti,,e FMPC environmental s._y i_..bein_]"_nducted by an interdisciplinary team of environmental
,-' ,1 ,.'",,_ ,..

specialists led and mana_'3ecL.'_l_ t_'i_.-'Office of Environment, Safety and Health's Office of
'"_V" ,, .'_'_":,"

Environmental Audit:.,[-".A!.=._;oml_le._e,!.i_lfstof survey participants and their affiliations is included in
, ,;, *'tt_

Appendix A. • .......

The survey teg_h'_ocused o:n;:!gllenvironmental media, using Federal, state, and local environmental
..'._,: ..:..,,._

statutes an_l".feglUlations, accepted industry practices, and professional judgment, to make the

preliminary find'i'_g_"!;_cluded in this repo,'L The team carried out its activities in accordance with the

guidance and protocols in the DOE Environmental Survey Manual. Substantial use of existing

information and of interviews with knowledgeabt_ field office and site-contractor personnel

accounted for a large part of the onsite effort. A summary of the site-specific survey activitie_ is

presented in Appendix B, and the Survey Plan is presented in Appendix C.
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The preliminary survey findings, in the form of eXisting environmental problems and risks, are

presented in Sections3,,Oand 4.0. Section 3.0 includes those findings that pertain to a specific

environmental medium (e.g._ air or soil) whereas Section4.0 inci_Jdes tho_e that are non-

media-specific (e.g., w_ste management, direct radiation, and quality assurance). Because the

findings are highly varied in terms of magnitude, risk, and characterization_ and consequer_tly
q" :,

require different levels of managament attention and response, they are further subdivided into
a**_, • ..4

. ._ .'.."*?...:_
four categories within Sections3.0 and 4.0. , _-, ' .,

•' ' "b

The criteria for placing a finding into one of the four categol'ies isas follows;.' .;, ..... .

• Category I findings ar _ thr_e environmental I_,cobtem_e_s.1;he pi:H_;e_tialrisk ishighest;
• . _. , ;. ". • .T " .the confidence in the f0ndlng, based on _he0n_ormat00_',a'ttasibbt'e,is the strongest; and

o p_., 6,. •

the appropriate response to the finding is the i_(_j_,re_Pi_ive in terms of alternatives,

Therefore, C.,_t_ory I findings inclL;de onl_f_i_¢>_.'_T'_'i_, base<l upon the informa<.ion
._. %., ..-, ....... -_,'

available to the team leader, involvq i_mecJi'a_e.!ife-threatening situations. In these
• ,,,-**-. "_ o ,.

siLqations, response or remedial ac_io!_..bythe;'Opera_cionsOffice to rectify the situation
• • .% • ,.

• ¶o

must _taken immediately. ' "_ '- ","
,_. ,.. , _' ; .; '_'..

I _', °,,, . '"__i' ,

• Category II findings are those "e_onmencal problems where :he risk is high but where

definition of r_skis broader _ha'ri_'_ategory I. The information available to the tP_Jmthe

leader is adequate to i¢_ify the problem but may be insufficient to fully characterize it.

Finally, in this cater, rn'o_.'d.!s_tion isawJiLableto the Operations Office and Program

Office in terms Of'a'n .z_apropn'a_response; however, the need for that response is such
• * a • o, ,.." _,

that managemeti_:_a'_id _l"Ot"wait for the completion of the entire Survey to respond.

Therefore,._di3_(_ Ca'(@r_'l findings, a sufficient near-term response by the Operations

Situatij_ns that'constitute Category I! findings include

' ' • o ._o
• •

- ".._iple or continuing exceedanc_s,past or present, of a health-based standard in air,

wate_,_:,andsoil or at a location where there is immediate potential for human

exposure or a one-time exceedance where residual impacts pose an immediate

potential for human exposure.

- The evidence indicates that a health-based standard may be exceedec_as discussedin

the above criteria within the time-frame of the Survey.



- Evidence that there is great likelihood for an unplanned release _ue to, for example,

thq.,condition or design of pollut'.on abatement or monitorin.c'_equipment or other

environmental management practices.

- Noncompliance with significant regulatory procedures (i.e., those substantive
, , i'.' ....

technical regulatory procedures, designed to directly or 0nd0rectty'm_n0m,_eor prevent•, .,"

risks, suchasinadequate monitoring or failure to obtain requi¢_ _f_'.ts).
,.,::.,.

r ,

• C_tegory IIIfindings are those environmental problems w_.._-_._,tO_:tos._ broad definition
• ..t_' rP u ..., °_ ,'w'

of risk is used. As in Category II,the information available to t_.,...,team leader may not be
Wt, "b it,

sufficient to fully charecterize the problem. Under tl'n'_'_go.ry, t'l_e:rangeof alternatives
"% "°°° " " ; _. :"'.%_o

available for response, and the corresponding time-fram_..._._r'_i'ponse, are the greatest.

Environmental problems included within this 'category _1 typically require lengthy
"%_ ° 'we;

investigation and remediation phases, and':.mul_eii_'..,budget commitments. These

problems will be included in the DOE-_ide "pr.i_rit.ization effort to ensure that DOE's
,,% .,.. '_ _ .1'6; "t e

resourcesare used most effectively. Si,tu_tiOh_ha t ck>hstituteCategory III findings include
" ' :.. %0, ;°_' ':o

_.,,. _i?o"r, ,2..

- The existence of pollutants or'_d_Vsm_terials in the air, water, groundwater, or
o_ "o.._°

soil resulting from DOE o_io.n!:f._'t'pose or may pose a hazard tO human health or
the environment. "%',...

...._.,

'=,,..•*.., ,'.

- The existence of.,r,:ondi_i_hS,a_'a_l)OE facility that poseor may posea hazard to human
• - . "% "iT,"

health or the.e_vlr_ment. "_
." i• . ._ •

.. , °" ._,° a,"_,'," .._. ° ._: ,...

In general,.._'.e_:.t_ve[_._ilutants or materials that constitute a hazard or pot_.ntial for• ..., .;.

hazard a'_.:ith_.I.h.a.t &ceed some Federal, state, or local regulations for ,elease c_f,

¢onta._.!.nafi_,by, or exposure to such pollu_ '"_ o_"materials. However, in some cases,,-" : ° "_ ,%

the".SlJfv_, may"_etermine that the presence of some nonregulated material is in a
o, ,_ • =

cbctcetitr_ationthat presents sufficient concern for local populations or the environment to

be inc[u_e¢;Ias an environmental problem. Likewi:e, the presence of regulated materials

in concentrations below those established by regulatory authorities that oresent a

potential for hazard or concern may be classified asan enviro-v.,ental problem.

Conditions that pose or may pose a hazard are generally those which a_e violations of

regulati_a_s or requirements (e.g., improper storage of hazardous chemicals in unsafe

tanks). Such conditions present a potential hazardous threat to the health and the
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environment and should be identifiedas an environmentalproblem. Additionally,

potentially hazardous conditions are those where the likelihood of the occurrence of

release is high• tn general, however, conditions that meet regulatory or other

requirements, where such exist, should not present a potential hazard and will not be

identified as an environmental problem. The definition of the re.rra environmental

problem is broad and flexible to allow for the wide variability amo_he DOE sites and

operations.Therefore,a good deal of professionaljudgment'__:_,._pplied to the

identification of environmental problems. ......, '. ',;• , , ,,

'" 4" e ,*

© Category IV findings include instances of administrative noncom_fia.nce and managemen_
e ,.•, %. _,

practices that are indirectly related to environmenll_d_,._4_ut a're"not appropriate for
',. '%° **_. .',,

inclusion in Categories I-III. Such findings can be baied,,_po_'.ahy level of information

available to the team leader, including direct obs_ations'_i:'t_e team members. Findings*,;" % •

in this category are generally exnected,'to Letld'th_rnselves to relatively sim_le,

straightforward resolution without fu ..r_.r. _vail:u_..tionor analysis. These findings,
• . • .• .t

although not part of the DOE-wide:.;_iori_i.z_don e'ffort., will be passed along to the

OperationsOfficeand appropria;e.PPo_JT_.O:_fi:c:efortheirappropriateaction. The

survey team leader should request'a_l__ v'eai'rnemorandum from the Operations Office

asto their intentions concernin::_it_e_eii;_i ,ags.
V . '_.,

Basedon the professional judgmQ_.of the teacj leader, the findings within categories are arranged..... _ • .._

in order of relative significao_,. C_l_qd_g"the relative significance of one finding to another,., ,"

either between categorie.s'ii_ith.i _ a se_lon or within categories k_tween sections, is neither

appropriate nor valid. Th_:c_te'_ri .z_a_onand listing of findings in order of significance within this
"; _:;.:' , ..: •

report is only the first._'_ a __ep iterative processto prioritize DOE'sproblems.

"..!:'_;. ._:._,-,., .....
.,: ....'::.,=;:._._......,,, ._;'

The next phase._f th_:R_PC survey is sampling and analysis ($&A). Argonne National Laboratory
•,*. ,.o ', '_; .*..,, ,

(ANL), the _ tea_, for"_PC, began taking samples in September 1986. Prior to sampling,, an

$&A Plan is'_lired by DOE and ANL in accordance with the protocols in the DOE Enviro,nment_l
',' %'.%

Survey Manual. "TJ_ S&A Plan is designed to fill existing da*.a gaps or weaknesses. The results

generated by the $_ effort are use_ • assist the survey team in further defining the exi,_"tence and

extent of environmental problemsand risk identified during the survey.

An Interim Report is prepared 6 to 8 weeks after the completion of the S&J_effort. The Interim

Report incorporates the resultsof the S&A.effort aswell asany changes or comments resulting from

the review of the Preliminary Report. _ Based on the S&A results, the preliminary findings and
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observations made during the onsite surveymay be modified, deleted, or moved within or between

categori,es. The Interim Report will _erve as_hesite-specificsourcefor information generated bythe

Survey, and ultimately as the site-specificsourceof irformation for the DOE-wide prioritization of

environmental problems in the final Surveyreport.

q' ;?_

lt is clear that certain of the findings and observationscontained in this repo_i.;e.speciallythose in

Category II, can and Should be addressed in the near-term (i,e., prior to the':_:E_de prioritization
'+ . .o•

effort), lt is also clear that the findings and observationsin this report aP+_p_ghlyva_i_;t in terms of
r , , ,,

magnitude, risks, and characterization. Consequently, the priority,._i_gr_d_,..a.nd timeliness of
+_ "_' rP" "...,.o.•,,+'

Dear-term responses require careful planning to ensure appm_r:,ate "_m'_..effective action. The
+,ii +, '. ,_,+.

information in this Preliminary Report will assistthe Oak Ridge._dl_t+ons Of'Fic:ein the p+anning of
'., ",. +4_.,. '_O+,o

these near-term responses. ".. ',_,":..,""" . •:"
li=
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2.0 GENERALSITEINFORMATION

2.1

The Feed Materials Production Center (FMPC) is situated in the southwestern corner of Ohio,

approximately 20 miles northwest of the city of Cincinnati, as depicted in Ffg_re 1-1. The plant°. ,',,

occupie_ approximat_.ly 136acres of the total 1,050-acre site owned.'_:li_.c.ontrolled by the

Department of Energy. ...;" ... "_";iii_'.
• A °" b" ,,

Generally, the area surroundingthe plant isrural in nature, with a number._ farms surrounding the
,# ,,,.. ', , ;;,.

site. Suburban development is evidenced by recent housiq'_l_.b_.v.isiorir,:'and light industrial

expansion in the area. Population centers within 5miles of'"tJ_e;.si_ie..,_'reFernald (30 people),

Shandon(200), Ross(1,700), New Baltimore (200), New _e.n (20())_;.,,Duniap(100), and Harrison
• ,;' "% %"

(5,400) (DOE/Battelle, 1981). The population distribu_an*in-:thei'surrounding area is summarized

below (Aas, et al., 1986): ,.;,.. .;>.

'",ii " ....,-,. :'_.. .

Distance (mile,_')i._'.:_".,_""':i;".,.

from FMP_-..,,..?.._:,..;:_opu,a_.,on
-...:-.,, ...,; .,, • .,.- ,,

0.___ "".:i..,i.;.'.."" 10,850

5-1'(_:!"_!.!.=.'-,.':''" 277,859

10-20 "'" 875,153
,_',

",'. :.T_ T. • _.

...,, ,.=_,'20-50.'.- 1,413,126%:;':_. ,.' ._;-
,;.., , _.'...-?,,, ..:;J

The FMPCsite is located i_r:l_IJ_i_ami_n_'"-- and Butler Counties. Hamilton County had an estimated

population of 883,739.'_,'j_,pt'(_"_'lt_l_7, whereas Butler County had significantly fewer people-
1_ -_'1'_

250,479 (DOE/Ba_,._, 1. .)..,.Hamilton County is 414square miles in area and Butler County is

slightly larger at 47_"r_.r_aremiles• Hence, the population density in Hamilton County is about

4times greateF_ch'oJ_in Bu't_r County. Population changes in the area are modest. Between 1960
,* .* • -

and 1970 t_e'::t_::_'ounties experienced population increases,with Hamilton County increasing by

6.8 percent and 'Bu_le.rCounty by 13.6 percent, whereas the overall population in the State of Ohio

increased by 9.8percent. From 1970 to 1977, the growth slowed, with Hamilton County

experiencing a 4.6 percent decrease and Butler County increasing by 10.7 percent while the State

increased by 0.4 percent.
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lt was estimated that the population in the industrial area of the two counties (the Great Miami

River Basin area) would increase by about 50 percent from 1960 to 1980 and 100 percent from 1960

to 2000 (DOE/Battelle 1981). Becauseof limited industrial use in the immediate vicinity, growth near

FMPC is expected to be much lessthan that expected for other areas of these counties, lt appears

reasonable to cenclude that land availability in the FMPC area will not become critical during the
q*°

,' .:,
next severaldecijdes. ',_':

• ._

,.,:?'" :' ._.__

The percentage of urban dwellers is high in both counties-96 percent in.H_ffr_lton ar_i:l,_P7percent in

Butler. Although there is a substantial manufacturing/indu_rial opE_'_lon,.ir_' Hamilton and Butler
'L. *.. q. _.... *

Counties, farming is also a major economic activity. Dairy and beef farming;and raising grain crops,

such as sweet and grain corn, soybeans,and wheat, are the pr_ilacJ.r!cultL'_al activities. Recent

years (1974-1979) have seen a 15 to 20 percent decrease in the n'_. b"(F"i:lf..farms;n these counties,
• ' %, '. *b

with an' attendant increase in the sales from each farm. Thr_..treni:t-i'._.flec_ a nationwide loss of
• ; .. °, %"

farmland to urban development and a consoli,Jation of.fa_l_fo_,higt_er.: productivity.
t IIi i . ,.if. ,o;..0,... 0:._.,

Land use patterns in the vicinity of FMPC are not,eKpe_'e_.1;_ change dramatically in the near future.

Farmland will decrease and light industrial and regid_EI I_i_:tuse will increase moderately.

The climate in the vicinity of the FMP_i_i cl_a[_d as continental, with wide variations in

temperatures from winter to summer. Historic:a__b.pveragemonthly temperatures range from a low

of 32°F in January to a high of 76°_,-}._July. ..,..
""', .'2_._.. ,*. _'"

During the winter and spring"frequent c_nges in weather occur as cyclonic storms passover the." ,_ •

," 4 .' ..;" '%

area• The fall _sthe seasom_bf,.'m_n_mu,'n._,_- .,,.:. ra=nfall. The average annual precipitation measured at

FMPC is about 38 inch2c_;{(po__t'e, 1981), which is comparable to data from Cincinnati and

Hamilton (39.B_ncl_ i. .,t_.r,e_.nt years, precipitation at FMPC has ranged from 29.2 inches to

47.7 inches. An,Oual "Sft.6_.ali at Hamilton averages 15inches, while averages of 24inches are
recorded at tH_Gre_zer "_''_'';_'"Cinc_nati Airport.,' • • -

•'._-:...._/_:_"
"*.'_ .%,.

Western Ohio liec.)_n,an area of moderate tornado frequency. Between 1953 and 1973, Ohio

averaged about 13 tornados annually. During that time, eight tornados were observed in Hamilton

County and seven in Butler County. Onty one tornado is known to havetouched FMPC;this occurred

May 10, 1969. No damage to FMPC property occurred.
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The two types of vegetation that dominate the site are pasture grassesand pine trees. The site is

extensively used for pasture by local farmers. About 325 acres of the site are in pasture grasses,

primarily leased for dairy cattle (DOE/Battelle, 1981). Large areas of the site,to the north and south

of the production areas, have been planted with pine trees, which are presently 10to 20 feet tall.

,Q,

2.2 Overview of Maior Site Operations ',i_._.

The FMPC produces uranium products that are cast and machined.t_various':_ysical forms
./ .,A "_ ;'•

containing a specified cor_centrationof uranium-235. Most of the me.tar!lc_aoiu.m produced, when

cast into ingots, is center-drilled, surface-machined, and sent to DOE ext:r_qn pressfacilities at the
e,, %..,.%

RMI Extrusion Plant in Ashtabula, Ohio. RMI processessome,;i_Jsk_.s in_O:'fuelbillets, whereas

r+_herextrL _ionsare ret_'rned to the FMPCfor heat treatm_:nt ancti:fa_ri_ati;bninto target fuel cores
f_ D"

for DOE reactors. Some derby metal is cast at the FMPE'_i_te.bi ''_Ite_:_!;_Drfurther processing at the

RockyFlatsPlant, Colorauo. ,"'::". -.;_--,'..
"",,, !_." _'.o:_ ,_ ..... _,_

o" ' .o., ,._.. ** %

The FMPC production process begins at the..san_p[_n.q Plent (Plant1), where uranium ore, :' ;.% • -- --

concentrates and recycled materials generatecl,-i_ _hin't_e" FMPC are weighed and sampled to
• -,...._..% ._ ',.

determine their radioactive content. Slag.s=_hdi,_ej.s _e_rduesare reduced in particle size by a ring-
roller mill. Materials containing high°_,_e!s "o:f!!.._r#nium-235are digested in a Safe Geometry

Digestion Systemdesigned to eliminate the a_mulation of a critical mass. Plant 1also manages the

largest drum storage tot on site..._;_i_::..... ,.

The Refinery (Plants 2 and .3)'.i_'i_n_rtsor__ncen_rates and recycled materials into uranium trioxide.

These feed materials are i'r_i:_ad_y:'clig_d by nitric acid to produce a slurry containing solids, nitric

acid, and uranyl nitr_.!'_._Ura_ .m;i;!_isextracted from the slurry by a mixed organic solvent. The

remaining nitric a_i_; a_r_l:_"ii_p.urities(raffinate) are processedto recover more uranium, and the

uranium-containing =_us stream is recycled to the digestion process. Uranium is extracted from
..' ;".. "_;";_

the soivent .13"y._pu'r.e':water'._'_'heaqueous solution ofuranyl nitrate is concentrated by evaporation,

then catcined:in,denitration pots to produce uranium trioxide.

In the Green Salt Plant (Plant4), uranium trioxide is reduced to uranium dioxide by hydrogen in a

fluidized bed rea_or. The fluidized bed is formed by hydrogen and nitrogen obtained by the

dissociation of ammonia. This hydrogen-nitrogen mixture, which is fed into the bottom of the

reactor, holds the uranium trioxide powder in suspension. The uranium dioxide produced in this

reaction isreacted with hydrogen fluoride in a seriesof reaction tubes, each at a higher temperature
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than the previous one. The uranium dioxide and hydrogen fluoride flow countercurrent to each

other in the reaction tubes. Uranium tetrafluoride (UF4) is the reaction product.

Uranium tetrafluoride is reduced with magnesium in the _MetalProduction Plant (Plant 5) to form a

solid uranium metal called a derby.' Uranium tetrafluoride is placed in a magnesium fluoride slag-¢,

lined reduction pot containing magnesium granules. The pot is heated for _:!_to4 hours until a

spontaneous reaction occursto produce uranium metal. Some derbies a_|_d._ in a graphite
., ,.. 'i_.,;;-•..

crucible and poured into a mold to produce an ingot. ,.. .. .../
• .i "b b.' t

• . • _, °'

i' 4• t • _ ._ ,%:. ._° • _, , ",,e

Ingots are processedinto fuel element cores in the Metal __abricationPla'hl_;_'nl:'6i. " They are center-

drilled, heat-treated in a molten salt bath, inspected, and ship_'d'i_,_MI f_:'e_rusion. Extruded
•=..%. ' ,_ _.," _.;.

tubes are returned from the RMI facility for cropping and finish ma=t_-niHg,t_ produce fuel elements..
._0 'i*' ='

Ingots are treated in a molten salt bath, rolled to round rod_, cut, h_._t-treated, and machined to"4 "_' ' ''
_i. _.;., N'

specified sizes. ,," '..i"'..--..:', ;::...
..:.._,_,.._,.._:.... ,. :;:'

.. ;.% %_' .:t.,

The ,ScraloRecoveryPlant (Plant 8) processesura_qm-co_ta.inin'g"materiats from the FMPCand other

DOE sitesto remove contaminants prior to recyc_j_i'tcl,ti_'_:._finery. Depending upon the material

and the contaminants, they may t:_ washed;'_li_d_.,or.gi_a_ed to oxidize metals, oil, and graphite

n ' ° ° ° '; ':" "; "" _ ' ' °co tam_nan_• Pa_cle.-slze scr_n_ng, m_, crulh_g, and drying o_:_r_tlons are also _nvotved.', "_.i -.i_•
'*_ _'_.

The Pilot.. Plant has a wide range _¢.equipmen¢.for..._..,..:.,. processing gases, solids, and liquids that contain
uran,um. Operations vary d.e_,en'_J:_e.,po_.':materialsavailable and product demand. Uranium
metal is recovered from .... _"al_Jm_nq_n-clad'_el cores by dissolution of the aluminum cladding and

_" , 4° o' ,;,_ 8°

aluminum-silicon bonding"ml_rJi_l.._.riPiched uranium-containing materials are roasted to oxidiz_

contaminants prior tO=,:=._a(ng';i_i_ct in the enriched digestion system of the sampling plant.

Autoclaves and t_' reo'._._., convert uranium hexafluoride to uranium tetrafluoride. Although

FMPC does not•c.urte_n_.!.y.process thorium materials, the Pilot Plant has the capability to convert

thorium nitr._e"sQ|utions'l_i_o thorium compounds or metals. This process involves, as necessary,

solvent extr'a_io_'_::lorecipitation,filtering, oven drying, furnace dehydration, furnace reduction, and

zinc removal in'"_;_..,.._m furnaces. The plant also has facilities for miscellaneous uperations, such as
shot,blast cleaning of derbies and salt-bath heat treating.

The Special Products Plant (Plant 9) processesmetal solids too large to be handled in the metal

production and fabricating plants. Induction furnaces cast large-diameter enriched ingots for

nuclear reactors. Derbies are produced in vacuum induction furnaces• Enrichedand depleted i_gots

are machined to standard sizes. The Zirnlo chemical processis usedto remove the zircoloy-2 jacket
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and copper coating from reject fuel elements. Copper is removea by dilute nitric acid and the

zircoloy-2 jacket is removed by dilute hydrofluoric acid. The metal coresare recycled to the casting

o;_eration.

2.3 State../.FederalConcerns
I' ::,

Representatives of the survey team met with the U.S. Environmental Prote_o_._dttjency (EPA) and

the State of Ohio environmental agencies on May 6,1986,at the FMPC._it_as par1:o'f:_le pre-survey
site visit. At this meeting, the survey team representatives _k_d .tl_ Federal and state

,'w ° I'/" ,u ,..w.,,,,'

representatives to identify and discuss their environmental concerns abo_t,.the FMPC site so that
,i °_ / ",

these concerns cout,d be reviewed during the DOE survey effo"_.i_i_l_jr co'_c_rnsare summarized
• o. o%o '' _t' ""%;.

below:
_, "=o' mo

....., ,._ .'_,.

• Storm water dischargesto Paddy's Run/sedir_Y_'con.*_m_:n_tionin Pac_dy'sRun.

• Ground water contamination on and of_ _e. '__'.
• '%1, 'hl

";i •°,
• K-65 Silos. ,,',.. . •

,; :_',,. '"_.,,' ., ,.

• Waste Pits 1through 6. '._%"'. "%'"

• Tank farm ......,,'," ' " _'"
• .o -% "1..,.e •

:. -, ._ .,,'., ,
• Operation and maintenance o_s=t.pollutmn.equ,pment.

' 'd ii :" e

• Ground water movement toward theft.eat Miami River.
% e'

• Potential for releasesfrpm...thenew LL[:6.,to UF= Reduction Facility.

• Uranium contaminatiqn of;_;st_rr_-ar State Route 126.

• Long-term effectrr_fair release's,_hwater and soil.
o j. °t :_=.

o" ._. .' ;;_ ,'.
,,'" ,% .* ._ ...!_.'

.._,.._,.._:.' ,,...._,
•:._...:_,,°.::..:..,

• ° _ ,% . i',

The FMPC site has be_[,ithe sBbj_ of continuing negotiations with EPA since 1985, regarding

environmental cor_'_.ian__g._.ncerns. An agreement between DOE and EPA was concluded shortly

after the onsit e 5.urvey,;..wa_ performe_. The survey team was informed of the technical content of
• _ '_ ,.

, .. ,_.

this agreeme_t;'d_ri/_g the_nvest, gation. The text of the Federal Facility Compliance Agreement
,,'" _,°. .',' i_;

(FFCA)is inclu.de_di_nAppendix D for reference.
@

_0"= ' • . 0.
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3.0 MEDIA-SPECIFICSURVEYFINDINGSAND OBSERVATIONS

3.1 Ai...zr

3.1.1 Background Environmental Information q,

q' ;?

Wind rosesfor the Cincinnati and Dayton airports are simi!a! i and probably:_;_6_en.tative of wind

speed and direction at Fernald. Prevailing winds at the Dayton airport a_J;Om,.,,.' ": .. the s_a_h-southwest
throughout the year, as shown on Figure3-1. "," ' .'

*_b ';"'w I' :..pc., ..,..., c,, 'e

"..,.-%,
J 'P_, 'b ."*.

Air quality in the area of FMPC is good. While portieres of H__ _.d E_Lit4ercounties are non-

attainment areas for total suspended particulates, the area.,surr'0_J_,,._'_'EMPC..,:,- has an attainment
, 4 " '?,

and Butler Countiesare attalnment"are_s for':'_._0._furdioxide. Both counties,Both Hamilton

however, are non-attainment areas with respectto phcKb_hem_::__nci,dants.

", .f.. *_, f.%

""Background concentrations of total suspended _ic[i? s, (an'nUal geometric mean) for 1983 were

reported to be 80 ug/mZ and 61 _g/m3 for Hamltti_:_',and "Bu_tlerCounties, respectively (Ohio EPA,
. , ,- . '.'.._" .. ,_...' ..

_ 1985). Sulfur dioxide concentrations (anndat._tbl_.eti¢_'mean) were 37 ugtm3 and 31 ucj/m3 for
.... i ',_'.'_,., , *'.'.'.'_," ,. . ,

Hamilton and Butler Counties, respectwety._'._,_N_troge_.d_ox_deswere reported for Ham=Iron County

only at 68 ugtm3 (annual arithmetic mean). "=.j,..=.o

0 °

Backgroundgrossbeta, plutonium i'l_u)_,_nd,_nium (U) in the air were recorded at Columbus, Ohio.:... ...;. _..,.,'..._._*._"

(EPA,1985a) asfollows: " " ,,. "_"
3= i _ _,_1. ,= :L' =_. •"_' ,. , .._. *.;:_,

., _,,...:' .._.-,
.:: ':_- , :;,

.- '.::_'!_. "i_, ._-,,,,',,".,-'
.,. _;,_-_.::_, _;..._i_.!'_,.

.'i.?;_ _::__,Param'eter Concentration,.._.!)...:_.___...... (picoCurie per liter- pCi/I)
, .,;. , "::.,.,'.': _...; .... ,_ ..r' ,=,

'_:_!_",.GrossBeta 1 x 10-s
,;.•,-: ,, _._. _.

'" _ ..'i,.: Pu-238 8 x 10-10
...:,'-''.,.,.

., ._..=...o.

"., '. Pu-239 3 x 10-_o

= '_"'_" U-234 4.05 x 10-8

U-235 7 x 10-_0

U-238 3.83 x 10-8
±
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3.1.2 General Description of Pollution Sources/Controls

Any discussionof air emissions,controls, and problems at FMPCis complicated by the large number

of production processes with their attendant sources and stacks. There are approximately

430 process-emissionsourcesat FMPC and 109 emission point sources(stacks and vents). Control
' .Q.

q' .v

equipment has been installed at most point sources. Thesecontrols consist prima_i.lyof fabric filters,

with a small number of electrostatic precipitators, venturi scrubbers, and hi_{i_i_e.ncy particulate
•" i:' ;;%

o= '.,

(HEPA)filters. .'".... '. "', -
• • • -= b' ,° •

v ,
, ,' _ .
• ' • t ,

i' .t. . _ . _.

., .%li .rf.g =...i o.,,_'

Particulatesare the predominant emissionfrom the site asa result _f the"h_ting of the production

feed materials, the conversion processto metal, and the gri_£ng/mjlling"_ metal into various
, ..o° ' 1 _:,, °.,,=. o

product forms. The particulate emissionsare of special concern l_iC_Fe"of,:_heir uranium and other
.... , , .':",. , ":i_",

radoonucl0de ¢onst0tuen_. Large quant=t0es of m_nesoum"[luerlde _,_.,_lso produced. FMPCemits

smaller amounts of nitrogen oxides (NOx) from the st_a, nt,_t, _ic acid operations on the site.

Small amounts of kerosene and hydrogen fluoride,.,_HF'}_.a'_,also generated by uranium r_fining
°, ,. •, °_. i.:°..° °

processes. The kerosene emissionsare attributzlb_e t0_t_e ,tribi_t'ylphosphate and kerosene mixture

used in Plant 2/3 to recover uranium from the u'Pa_,nitra'{_C'solution. Trace amounts of hydrogen
,_.'_-_,., .,. ,'.r;?'.,%* '_ ". ,i_.:!_.,

fluoride emissions result from the Plant 4 0'pefa_.r_ =_tidthe conversion of uranium hexafluoride
P.. ', ;;i.'.4

(UF6) to uranium tetr fluoride (UF4) in the;_tl_o..tPlan.t.:;...

A steam plant with four boilers _o.,operates..Qn the FMPCsite to provide steam for the production
processes. Emissionsfrom ther_ co'_:[_re,d _oli'ers include particulates, sulfur dioxide, and nitrogen

oxide. An electrostatic predi_:ta_,[ isus_"';ocontrol emissionsfrom the steam plant. Only two of

the boilers (No, 1 and No. 3),areT'curre._# operational. Both boilers were tested during 1985 and met
':: ,, .:%" ".F: ,°

the State of Ohio di_c_a_h_est_li_ds for particulates. Sulfur dioxide emissions are controlled by

o,i°co l cor, i , 'or lesssulfur (Aas,et al., 1986).
,. _:';_,_:_.'_;'., ..,,__,"

•. _:.!,!._,.

FMPC categ.o" ii_ . source_ as "major" since 'these account for over 90 percent of the uranium-

containing 'pa/_i_.qtate emissions in most years. Table 3-1 show,., a breakdown of "major" uranium

sources in 1984 (gp_nseley, 1985).
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TABLE3-1

MIUOR URANIUMAIR EMISSIO_ SOURCES
FMI:=C-FERNALD,OHIO

I IIIIII I I I I iiii J lllll I - I ,, i .... , ill, l --

Discharge Plant Emission Control 1984 ,..,' ,_Cumulatwe%ofEmissions ....

'.;_,otal EmissionsNumber Number Source System (PoundsUranium).,:_ ..-,.,+,,.
IIIII I li lr II II I I i II I

G9N1 9 Remelt Fabric 374.1 '"_.," '". _247.3 -
Furnace Filter ."./ '," '

iI
i II i iiii I II II I I I I " _ °_1 i|1 II

G4-2 4 Packaging Fabric 66.8 '"" "'-'"'" "'""':+'"•.., ,%.. 55.7
Filter ,',,. ,,.,! .,.

G5-261 S Crucible Fabric '_:_S:0.,_.,+"..... 64.0

Burnout Filter ",;.i:,_'i;+'."'",:!i_ii I IIIII I _, + llln
+ I '% , +

8-RKS 8 Rotary Kiln Scrubber "".. 63.7",?i:':. 72.0
IIIlll I I I I II II li ' I I IIII

G II,.,.o ",. ".5-55 S Storage Fabric .... ': "++," '_. _,+;, =_,94.2, 76.3
Filter ,. "+ ,..

_+., ,., °..
l -- IIII II III ii I l III II

"+ _, "%

G5-259 S Crucible Fabric '" '"..I "+..'.93.1 80.5
Burnout Filter'.''i",, ++'.

, , , .... ,, - '. ir-+'I "+ ",, ,, i lili i

I-SLY 1 Cutting/ I:¢EPA.ii_/'.'+,',,. 19.4 83.0
e j

Fl_,+ .......: ..,..Millina ' +'+''_'_"
I I III

G5-260 5 , Casting ";;,_abnc ++"" 18.5 05.3
FI I%

II i iii I ' M +" I I I

8-OFS-1 8 Oxidation Scrubber 11.S 86.8

+, ,,
' ' ' :r",, . ",,:"".,. I, _ ,,,, ,,,, ,, .,

G5-251 5 ,_[end,ng "__,,.'!:'__bric 11.0 88.2
.. :,- .,;,,. i_Filter

II JJJ IIIII illl II I

G4-S 4 '"':+pa_agiP1_i'"Fabric 9.3 89.3';_i':' ._. ,'.?_i','

,..,.:,:,,. ",,,,,y._:.,_.....FiIter
.... | ! I

..' _+_" , '!_ ,
G4-14 ...,,:;.+ ..,:.,_..Packaging Fabric 7.9 90.3

'._;,,,;_....:.,,-_,.'._.Z:_" Filter
Ii I I | o I II I ii II i i __ ii II

8--035 .... ",. 8 "%'+':,.Oxidation Fabric 7.9 91.3

..."i,'"'" ";,,_ ": Furnace Filter
- i|11 iii iii III

G5-254 "'.2:'.. ic -
'"::i::"..5 Breakout Fabr 6.6 92.2•. Filter

""+' jl I1'1 I illllll II

18-024 '"8 Muffle Fabric 6.0 92.9
Furnace Filter

I ii II ii II I I iii III iiiiii

Ali Others - - - 56.0 100
II __ I I I II II

Total .... 791 * 100

• Not including unmonitored sources.
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Standard operating procedures (SOPs)have been developed at FMPCto limit dischargeof uranium-

containing particulates. As of May 1986, more than half of the point sources (59) were sampled for

particulate uranium by drawing a continuous fraction of the effluent flow through a pleated filter

(called the "side stream filter" method). In addition, 22 of the stacks with the highest potential for

uranium releases are equipped with radiation alarms. The alarms are pancake-type c;etectors
_' .t,

mounted adjacent to the sampling filter and connected to alarm count rate me.l..ers. The intent of

the alarm systemisto detect any release of a small, arbitrarily chosenquantil:_,l_'_i;_il.ogramor more)

of uranium. The meters are connected to both local audible and vis_La[_a!arms...... .. an'_l'.t._)the central
o_ *' e i

alarm system in the security office. ,,...,. .,...;., ..... ,
%% I., ,.rP°°' ,.°,o_;, ,

%° .'_,.

_#'4 •= ."%

The sampling filters are changed monthly in most stacks, or N_t_'etp. er '_/eek in selected stacks.

The filters are changed .more frequently if soiling of the filte._ is'_._t"_'_l"o_ if the alarm indicates a
Ie. Iii" lD_

greater-than-anticipated load. "... '-..
0.._,. ",%

Not only are point sources a concern for air emissio_ at FMC, but also fugitive emissions. Fugitive%,_"%. o _,,,' %

emissions can be categorized as one of twa..'.typeg:.._.I.,the"'FMPC site: current emissions and

resuspension of past emtss=ons. Current fugitlve_, .t_,ils_=ons'ere those that escape from the process
lr,.. , ;. '..'1" '_,._._,;_

buildings through doors, windows, and exl_'au_'i.fbr_thg_ are not considered point source_stacks.

These emissionsare primarily parl:iculate_':_N fu_'ee,,from leaks in piping and tanks-in the uranium

processing operations. Additionally, fugitive:"eNj_sions result from the fly ash piles, landfill, waste

pits, tank farms, and waste drumli;.._.=tne,.:.,_,.,sit_....,Uranium_,has been historically deposited on roadways,
"i_::.:_,, ,.'. ;, ......

fields, and s-torageareas of _e pl=_'_on_,,s'pills, accidents, and a,r em_ss,ons,as d_scussed,n the

,Urat_jumpar_tclescan
following paragraphs. Th..e_e. .: ,_. . be resuspended in the air and become an added

sourceof fugitive emissionr=_,:?_._'_ii_.i_" ..'ii_S.'
•;i...,. _'.;".:'

., _;_..",..::_ _..;.:,!_!,"

Historical uranium"a_ er)li_sjpr)_,from the FMPC have contaminated soilson and near the site. The
". _ :',;,:,:i_'.,_;,.... _ ..,;."

historical airborne rel__s are important, therefore, not only because of their direct ai,,'..quality
.... o ." _; ' ._,,.'%

impact, but..di._o"because"t_k uranium-bearing particulates are a source of soil contamination (see

Section 3.2.'2);_ar_t_'_hroughleaching, a source of ground-water contamination (see Section 3.4.2).

_,_

Based on the activity mean aerodynamic diameter (AMAD) of particulates measured in 15stacks

(Spenceley, Undated), mostof the airborne particles releasedto the atmosphere will be deposited on

the ground within 1.5 kilometers of the source. The actual distribution depends on the source

emission characteristics and meteorology, but a major portion of the historic airborne releases has

likely deposited within the site boundary. The high levels of contamination found in soilsaround the

decommissioned incinerator at the waste water treatment plant are indicative of a source that has
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experienced downwash while in operation. Aerodynamic downwash of plumes from many of the

stacks and vents is likely to be a concern in the processarea. Resulting soil contamination poses a

potential problem because these soils are a source of fugitive emissions that may contribute to

offsite doses from the inhalation and inge_ion pathways as well as surface and ground-water

contami nation.
,*

.._

in 34 years of operation, FMPC has released an estimated 96,000 kilogr, _s'_(_g)'c)T.jJraniumto the
"''.,:, _:..

atmosphere (DOE, February6, 1985). As shown in Figure 3-2, the major'_:Ontributi'On:.'tothe total

airborne releases occL_rredprior to 1970. One third of the total airt_6._e .r._i,e_sesoccurred durincJI

2 years of operation: 1925 (21,000 kg uranium) and 1956 (9,200 kg urartkjm) (Boback, 1986). From
e, , ;*,

1957 through 1969, uranium releasesto the atmosphere avera_.':_ppcpxim'_'ly 4,500 kg per year,,

with a maximum of about 7,500 kg in 1964, and a minimum of T;_8_kcj'in.:1969. This reduction iri
airborne emissionsreflects the improved control technoiog_-_,the faeit'R;y,reduced levels of uranium

• ,%. ".. '%:

production, and shutdown of certain processes. Sincf'1970,._ailium releases have averaged les!;
'.:. "-..:.. i: .... ...:;,.'

j. .'..

than 2,000 kg per year. ,.::.. . -.
'11

,'.'",., .,_ .', "

in the perioC from January 1983 through May 19_'_l.eases.:_ave totaled 660 kg uranium, which 0s

an annual average of less than 200 kg peP-year;i: TJ_.following table provides a plant-by-plant
.-.. ".. i_., """"

summary of the reported uranium emissi_l_.g tl_e:a.tm.ospherefrom FMPCduring that period:
"" "_... _0 - ' "i"

%**

•;::'" ._ranium Air Emissions(kg)
Source ..... ._---_-_ ..........

1983.':'_, _t 1985 1986(1) Total

Plan?1 ..(_4' .,,., '_2.l 1.1 0.0 19.6

Plant 4 ,..::,37;:i._.9"'- _ g:.: 39.6 10.2 9.0 101.7

Plant 5 ,';i_!"..-: _1-4...... 83.9 12.4 3.0 14u.7
". :':':_'* ,_ ...... _ "'_" 11"

Plant 6 ""..'_'.,.0.0 1.0 0.0 0.0 1.0

Plant 8 "'"'"_''''' " ::'"• .. ': 8"2".1(z) 76.8(2) 27.3 7.8 194
• .. ."

Plant 9 ".. .... " 0.0 170.9(3) 2.2 0.6 173.7
'*',. ',,

• ,o

" ", 0.0 2.8 6.5 9.8(_) 19.1Pilot Plant
.n,, m,, H i . i n H, I mim-

Total 172.8 391.4 74.3 30.2 668.7

Notes:
(_) For period J6nuary through May 1986.
{z) Assumesthat the difference between annual emission and reported sourcesis the Plant 8

rotary kiln and furnaces.
(3) Includes accidental release from the G9PJI-1039baghouse (160 kg).
(4) Includes accidental release of January 1986 (9.2 kg) (see Appendix F).
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Even including the accidental releasesof 1984 (Plant 9) and January 1986 (Pilot Plant), there isa clear

trend showing improved control of the particulate emissions. Basedon these emissionsdata for the

past 3-1/2 years of operation (with no known accidental releases), Plants 4, 5, and 8 contributed

about 62 percent of ali uranium-bearing particulate emissions, A comparison of historical stack

emissionsto ambient air monitoring data ispresented in Appendix E.
:..._

,.. b

0. ".:'

FMPC SOPs developed to limit particulate uranium discharges include.':a_._trative controls

r "° , •..,. '

repetition of the 1984accidental release from the G9N1-1039 (P[dn._9)0.)o_ghouse. Appendix F
.,.,...,.,, :;......... ',:,•

provides information concerning the 1984 accidental release to the atm.o_phere at FMPC. These
w, ' .'_ .;!,

SOPs include a daily visual inspection of the baghouse for sig_',:_f:'fajlure"an'd hourly checks and

recording of the differential pressureacrossthe baghouse. In some.facili*.i_s, such as G9N1-1039, a
le, _°

high-efficiency particulate (HEPA) filter has been installed"di_wnstre°aj;h,of the baghouse. Based on

the 1985 and 1986 emissions data, these measures h_v_bee,-t',effective.:, . .. in reducing the airborne

releasesof uranium-bearing particulates. ,.%. ", ':..

w,I. %, °. ' ", •

As noted above, control of radioactive releases ali:_(: st_b_s continuing improvement. However,
. .o -:_ .% .

in 1984 (partially as a result of the accide;_rt_!i_JJe._se'fi_brn September to December 1984), FMPC

would have exceeded USEPA'sFebruar_'_5" '":_:--aii*:,_issionsstandards for Uranium (40 eFR 61) by

33 percent. The 1984 releases resulted in FM_:_aying the highest dose to the public (as calculated

from the monitors along the plan_;_aoundary)._.any DOE plant (GAO, December 1985).
.'.' _.

• '*..:_'_. ,' i_
-.._t _ ,t . * "'_°

.:. ,,_ "_;': _'_ .' !,_;*

The contamination of soil,s"i_hat, subse_ntly become a fugitive air emissions source) by past

operational practices at F_lVlP:_,:not..._._ .,:.._flned. to rad=oact_vemater=ats: Lead shot has been used _n

the P,ant 1 drum shot.bl_s_r, '__e:'historical emissionsfrom this facility are considered not only a

potential source ._!':lea_i_i,_piJ,.contamination, but also a fugitive air source. Similarly, the
".. ;_ '.-_:,:_:' ,,.',. :..,._'__."

concentration levels 6_:its_.estosfound in landfill water samples (106 fibers per liter) suggeststhat the
.t • t '_, . *.

contaminatic_,'_£_,iandfilJ':r_iis,.,. , is also a potential concern as a fugitive air emission source of a

regulated I_'a_[rdo_;sair pollutant.

Radon-222 is a naturally-occurring isotope produced from the decay of radium-226. Radon, through

its particulate daughters, hasbeen known to be a causative agent for lung cancer where it ispresent

in high concentrations such as in uranium mines. More recently, increasing concern has been

expressed at the possible health hazards associatedwith exposuresto lower levels of radon over a

long I_eriodof time. These lower levels, elevated over the average outdoor ambient value of about

0.2 pCi/I, arise in homes and buildings sealed from normal atmospheric diluticn for energy

/
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conservation. Other recognized sourcesof radon exposure to the general public include uranium

mill tailings piles, phosphate deposits and processing plants, and old radium operations. At FMPC,

the primary sourcesof radon are the K-65 storage silos, which contain approximately 1,652 grams of

radium-226.

There are many sourcesof airborne radionuclides at FMPCthat are also import'a:g.tsourcesof direct
..';".,._;.,

radiation. These include the K-65 Silos (the most significant source of r_'di_.};..r,C.,rat0p=les,rubble
,r .q" •

piles, abandoned drums, and burial sites, each of which is a source of.aLr_r.._e parii'c_ilate matter.
.,.,, o0., _l ',:

These are described in Section4.3.2. ,' *. ." ......
P#

, I ,,o ', %._¢ '_,

As previously described, ali of the major air emission sources,'_d;_many,of"_e minor sources are

monitored by the "side stream filter" procedure. Some of the"mi_0r'_ources are estimated. In
•p,. 'i; li
• ,'i °°: 'l

Olant 8 wet scrubbers are used to control particulate emis_ioils.fromi_.+herotary kiln, the oxidation
' ; '. _0"

No. 1 furnace, the oxidation No. 2 furnace, and the _'0i(:_.U_fl_i."'.:._'he particulate emissions from

these furnaces are not directly monitored, bu_:".iostemc[;"._redetermined from an empirical
''","" '. '". _"Io

relationship and the reported hours of operatior_:'T.hese_i_issiorlfactors are
_;_. '._._",. ._"

' . ""..r'"', '; _'' ' ' r.'..: :;, :_, '. _EmtssJonFacto
Activity '...,!::!:_";.:; '"', .....

,;_.. "'..!:L;. _gramsu/nour;
-_ .;.., ., •

Rotary Kiln -_ _,. 20.4

Oxidation No. 1 Furnace" 7.84

Oxid._ltio_'o. 2 Furnace 7.84
._; _._ ..i.',•'

B,o_'l:uroace '_,_ 1.47
• , ,¢ _..=

,':_,1 ,.'.=_" ,-.,
•:::,. _'," ._::_..

Documentation supp_i_thes_ssion factors could not be located, Trial burn tests performed
• _:, .. _ *_-

by Martin MarJet'ta:,Ont.t_._ta_, kiln and the box furnace did not involve sampling downstream of
'" :' ..T,;_'.' ._ ...... _-. o'

the wet scrubbe_ ,to _eferrnine their collection efficiency. However, in 1985, operation of the kiln

and furnaces'iri Pla._t8 wa_'calculated to contribute 23.3 kg (or about 30 percent) of the reported

total air emi_;sioM_6furanium.

",.i)

3.1.3 Environmental Monitoring Program

This section discussesthe air quality monitoring performed at FMPC:. Basically,air monitoring is

conducted for particulates (including radioactive constituents), radon, and thoron.
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Particulatesand Radionuclides

FMPCoperates seven air monitoring stations located around the perimeter of the site (see Figure3-1

for locations). High£volume particulate samples are located at these stations and samples are

collected on pre-weighed filter paper on a weekly basis. Particulate concentrations are measured by
q' _To

weighing the filters; then the filters are dissolved in acid and the solutions are ana!yzed for uranium
am._,. ' .._

and beta activity. Compositesof these weekly solutions are used to analyzg;f_tJ_,r radionuclides
' ,_' .,?..

on an annual basis. In 1985, concentrations reported for cesium, nep$_i_Jum, plutonium, radium,

ruthenium strontium, technetium, and thorium at the boundary air.'"stati_'.ri.wefe extremely low
' . _:;, '*._'" rr" ** ..,.'.=.o"

(Aas, et al., 1986). "-,.._',.
i_ _..,. ',.% .:,..

,, _' :.;'4,, %.'m.°

.o.. u.o " "_' Ih,y " ';?':.

The minimum, maximum, and averp-*geconcentrations of pa_icutgl_.N"_+fa't_iu'rn,and beta activity are

summarized on Table 3-2. ' .",.. "._=:_',.
a

;.'. '_=r.'_.,:_-'. ...i_
.; m. " '••;;gp

FMPCct,es not monitor for NOx, SO2, or fluorides _us#:t_re_e parameters are not major emission
problems at the site. ,,..,..""'";.iii".. """_'._'.

L. .:', 'l" ",

"t' '" %o. ;.'_' "uP

.j. _ ..,. ',_"

The Southwestern Ohio Air Pollution Cont_oii_A'get_y"_s recently agreed to operate FMPC air-
,P, '..!t",

monitoring stations at two schools(Crosl_"_ El'ae_t;aorthof FMPCto monitor air-quality data,'":,...T_. ;_."

-..._-,
Radon Monitorin_ .". •_.'T

'"_:;.".T.,..

,..,..,, '-;i_:',: ..,_.
._' ," ": _-_.'_.'_".,.:2"

The FMPC routinely measu._._!'ra.c[q..nas i_a_ of the environmental monitoring program (Table 3-3).
_' _. ..:.'* ..

The commercially-avaiiable:,Tr_Etc_n' ::_nethod(Terradex Corporation, Walnut Cree_, California) is
"';;_:',. .._.:",.'

used to measure radd_"_'_,.=. d'_t_c_r is deployed at each location for approximately 3 months.
Until 1985, backgro.'_d [_JS.g,.f, radon were determined at seven site boundary stations and two

'.,'._..;_:,.._,_, ..... ,,=,.._'

offsite stations..J.n,l gilt-;six new locations were added to the program, primarily to help determine

the extent o_,_c)_'e(=K:_on"" pr_b_'emnear the K-65 silos. Sixadditional locations near the K-65 siloswere

added to th;e'p_gj#am in 1986.
'%.. _,

Between 1982 and 1986, the overall average boundary station radon concentrations ranged from

0.62 to 0.94 pCi/I. The maximum boundary station annual average was 1.097 pCi/I from station B57

in 1982. The overall average offsite concentrations ranged from 0.66 to 0.81 pCi/I. The highest

radon concentrations _ ,re obtained near the K-65 silos. The station designated K-65 (top) had an

average radon concentration of approximately 99 pCi/l.
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TABLE 3-2
L

PARTICULATES, URANIUM, AND GROSS BETA ACTIVITY AT FMPC (1985)1
FMPC - FERNALD, OHIO

Number Particulates (ug/rn3) Uranium tpCi/I x 10"s) Beta Actlvi_ (pCi/Ix 10"5)
• .,_=_:,

S oia_arn,_in, of ...........
III H_ 1.1,. ""Location

¢ ni e ' ; ",.'t _'...' ,

..amv,e. Minimum Maximum ,_ver,hge Minimum Maximum Avermge Mlni'_'; i,;Ml_0_, um AverKje
,.._,...

III II

BS1 53 17 56 31.0 0.013 3.117 0.296/ ,.,"1_.8i'.'. 4.14' " 1.89
i i ii .i -

BS2 53 13 57 31.5 0.058 2.629 0.31'I_.," ".
,a..m I

".,,1"._...: :.,,_:07 2.08

BS3 52 16 59 34.9 0.057 2.709 ."0:557 0'.9_ :'.. 6.14 2.64
I II I II IIIII 'Q ' ';' "1 ' " ' e i" --

as4 s3 19 69 40.2 004= 1.o42 6 s46 2.64
I ...... 'i III I I

pl, %,

BS5 53 18 82 36.9 0.027 1":_92., 0.2Z_', 0.90 11.94 136, %.
IF'+ I II ,..' I:. I II

BS6 53 12 67 37.3 0.035,,,'; 'y'1'.264..,'..... t,'0;2.47.. 0.82 9.82 1.94
-T.' I I . .;_'_"" /_

,, ,,, i -- i

.,:,., "; :,.. '-..,"
(1)The following guidelines are useful for comparis6n_:'..

.,.., ,.,, ".'.,i,.,'_,. :'_',,::,

a. Uranium = 2.0 x lO-_,_C_,l;_'ag':_¢l in guidelines more stringent than

levels.Oerby'_0!_C"F.RPart 20, Appendix B
b. Gross B = 1.0 x 1_':1!'_i/I a_ted in 10 CFR Part 20, Appendix B
c. Particulates = 60 ugtm3 "_ehnual geometric mean) as stated in 10 CFR

, Part 50, Nat[o_a'T Ambient Air Quality Standardsi ,-., . •
_,,, I

, ,'_:...,.,. ,, ,_,"

..... ,', ,,i_-,+°= _ ,

' .::' _' ._'7 ,:.'. '.,
•:..:. ;i..__ .,.:;:.,

,. '_i.,,. .!" , ,,;:. ;.,
. ",'i_' ._!F.,.. I:: .._'_:!;! -

,' .;_ "%u:'_ ",'_";""
r _r' '" _ "_."

.' ,=:+" alI "..u

% ..- i/.....,,

. ...,, '-;:..Y-,.,

, , ':: '_"• .
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TABLE3-3

RADON STATIONS AND AVERAGERESULTSFORTHEFMPCMONITORINGPROGRAM
FMPC- FERNALI:),OHIO

_ , , , . ,, , ,,

Annual Average (pCi/I) ,..
t" :T

Station _ 'I i iiiii iii
' j r'

1982 1983 1984 1985 19i__._.}_"::A,verage _+2o
' m _ '.6

r I II Illi I I r I I I '1 n I -

IBSl 0,79 0.65 0.92 0.81 ,/ .,0".I'4'. 0:8t_ ±0.61
I II I r III III i " ¢ *11

' 0.78±BS2 0.91 0.77 0.80 0.82 "' ,.';'.D':.6:..':.. 0.22
I IIII r iiii

., :.. j

BS3 0.66 0.76 0.84 ..0"_8_,.. 1':(_,',..... 0.72 _+0.56iii I iiii ii i iii i iiii I _1 _ I -

es,; 0.90 o.68 o.89 ' .... __:_.,'0-40 0.62 + 0.36
'. .% . %..

_ I i I Rill I III III I ' I[ | " I III

BS5 0.94 1.05 0.97':'/: ,. 0.80'L:: 0.18 0.79 ± 0.70
II Illl I III ii II | i iiiii I

ES6 1.01 0.82 ._:58. _ii_l_,.,, ' 0.81 0.86 + 0.38
I I I -' I - J" _.U,,,e II _ II III

BS7 1.07 0.91 ,, .. '_ ...... -iiiii i iii ...... i II I

051 (8mi ENE) 0.56 0.7,7,.,. "0._]4,,. '_.59 1.29 0.81 _+0.59
I I I I II

0S2 (5 mi WSW) 0.66 J:),.6.!"-!ii,'i_,_'0..3.6,_-- 0.37 1.29 0.66 --.0.76
I1 , Ipl I . ,_ .. '1_ , _ " '__ III IIII

K-65 (Top) - , '-.,.,_, .... 123.85 74.10 98.98 + 70.36• .tr:'% ' "-'I:" '; •.,
II I III i i I I iii mm I

K-65 (NW fence) - ._,:-_ :" - 7.73 5.58 6.66 + 3.04
Iiii ' i.,.. t_i li i l'.,ih ." ilil Ill i ,n iii

K-65 (NW fence) "" _'"-- -- '-' -- 1.78 1.93 1.86 + 0.21
-I II I I' I ii I I I ..... I _ __

K-65 (5Efence) ":,_:_I;L_, ,,'ii_" - 1.51 4.85 3.18 + 4.72
I " -- iiiii i'1 ,.ii "l_ i '"_ ii I I iii I

,..,.' .,, -,.;. -.,..,,:.7
N metal oxide tower ,,',.- - ",., ;- - - 1.12 0.47 0.80 -+0.92

I

,."_,_ ,.' _¢ *._:." - - 0.75 1.98 1.37 + 1.74W water tower ,.., ._.,:

K-65 (fence,,W of 5_l_ik;_,. "-,_"!.'- - - - 7.54 -
K i '_ : ',ii'" "i'*" L e_ = I ...... i .......-65 (fence W a.f,N' ta_ ....... - - - - 8.59 -

,., . . ....... d, , ... °.__ __L '*
I II L L i iml

K-65 (NErail of,_ '-., .... 49.81
.." -, , ,- , ' °I II i I ii i i III I

K-65 (fer_:e"i:ofl_ tank) "_' - - - - 11 19 -
,' -'____ ." .;;i i i ii

K-65 (SW"£_o) .... 5.98
,%. .°.

IU ii I

K-65 (fence EofS_t'ank) .... 7.-54
, in inl i. ,. , ,,

(1) Fire't-quarter results only.
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T.horon Monitorinq

With the presence of thorium compounds in storage at FMPC, there is the potential for offsite

exposure from thoron gas (radon-220) and daughter products. Thoron appears halfway down the b

thorium dec-_ychain. Thorium-228 (T1/7 = 1.9 years) decaysto radium-224 (T1/2 -..3.7 days),which in
q' .!,

turn decays to thoron (T1/2= 55.6 seconds). Monitoring of thoron near the tho_[:U_nstorage areas is

warranted, since thoron decay products pose health risks similar to "_do_i)_ecay products.
tq. '4 ,,

Monitoring of thoron off site is also necessary to ascertain thoron backgr_m_activitie'sJ
.?' o,.' ', '!t

q' 4, ,' .. ,_.:_ "°°'_

At the time of the survey, FMPCwas measuring thoron at two Iocations;'biJ._ anai_ical results were
•,e !,,.° "w ,;' %,% : ,_

not yet available. ,':,_,_'";.,:•,_.. "•

The Track-Etch = method is also used to measure thoron• TWo"T.rack-g.t_ ® detectors, each mounted

inside a plastic cup with different semipermeable rn_l_i_rane_,'a.._, deployed at each station for

approximately 3 months• The first detector discrirr_.he,tes _¢j_io.stthoron while permitting radon to
, -, '. •

enter the cup, and the second detector _rmits both rgdOh,,_nd'thoron to enter the cup. The thoron

activity i5determined from the difference be"t_'"ee'n_,_'t'ctivities.,.-,., _.t .._,.,,. of the two detectors.
',..,,,_,_!,_._!.,.'.

e' ", '=T'._'',

3.1o4 Findingsand Observations _',=;?•'. ':;,'_",
=..j"'" 'r:, "'._.'

'.'o. _:!'=

3.1.4.1 Cateqo_. I ,".
• _; ._ • . ._

None .,..-,.,,.:,

',,.)¢ !. ..;; ;..
,. 'J' !._,. ii,. %.,_.._...;!.-'

3.1.4.2 Cate,qoryII .,_..:,_,_. .,..;:,•" ._' g

..._.. ,-

1. Radon Re_eases?,_C,,Radonreleases from the K-65 silos may result in a pulmonary dose that
_J, .. . ,_ •_ ..",_,

exceed_'i.';t6e;':risk-10"a;sedinhalation dose guidelines established by U.S•EPA for other
• ° e._-

_...._. ..

• ,.. m,
%_. ,°

,,.% ,,
.'_

This dose was estimated from measurements of radon activity by FMPCprograms using Track-

Etch® detectors. The measurement of 0.5 pCi/I above background at the site boundary was

extrapolated to the Paddy's Run Road residence, assuming that the concentration decreases in

proportion to the square of the distance from the source.
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A calculation was made to estimate the bronchial-pulmonary dose rate from the inhalation of

radon daughter productsto a person living near Air Station BS6 on Paddy's Run Road. This is

the closest residenceto the K-65 storage tanks. The average radon-222 activity, usedfor the

background subtraction, averaged 0.48 pCi/l. The above.background activity at BS6, therefore,

was approximately 0.5 pCi/I. Becausethis location is about 0.4 miles from..Station BS6, the

o_:_.lessthan 0.5 pCi/I.activity of radon at the house isassumedto be 0.25 pCi/I, about a factor ' '
'._. ,.°

According to NRCRegulatory Guide 3.51, the indoor dose from a c_n_e_..t_ha.tionof 1 pCi/m3
.-. i_, i:_..

outdoors is 0.625 millirem/yr. Therefore, with an outdoor co_ce'h_ation.,.)" .. ,. "_#'.b.25pCi/I (or
250 pCi/m3) at the house on Paddy's Run Road, the indoor dose•_.b_come_,156millirem/yr to an

%,, "_,_ .'_P'= "" ,,,".-.'e'

individual residing at the house• " _',";0' h' !•
, e 0 ,_ ,,,.

.," _' ,.I,%. %: •'
0 _ '_ •'J, '.'. 9= v

",. ". 4'I,!.... °.:.

This dose would be in excessof the 75 millirem guideline (_,0,CF_.R'6_):'fora dosefrom gaseous
P. =,;, •

, , , , , , , ,4.';'';q o%=. o

effluents from DOEfacnlltles. Th=sgu0deline specnfocaU_states'.t_.etthe rule does not apply to• '_' .i '.• ;' '

radon. However, in the rationale for the guid'_lihe;'_l_iTfed,lowing explanation is offered:
• , ,_,'_ ,.",..';'. _..... ._'

"... available information suggests that the,.T_DE'fa_iti.tiesthat are covered by this standard

are likely only to have relatively small tot_,..,.quaht}_ies of'materials containing radium-224 and
, '. ,_. :., ' _..,_.. ,

radnum-226, the sources of radon-220 an_ti._,_T22_; respectovety The quantities of these

materials will be much smaller than ura.n_il'r't_ilings piles, for example. In practice, EPA
,,_',_, '.',.?!':_.,,,

expects DOE will seal up ali sigl_i_v_3nt"s'o._Jr_:esof radon emissions to air or take other

appropriate control action as part o_.._ir (As Low As Reasonably Achievable) ALARA

Program" (EPA, 1985). •....

_.. • ..._ .:,

Sampling by Argon.u_,-'l_la._pnalE'alb_oratory(ANL)is being performed to better define the

impact at Paddy s Ru_.;._Ro_. ,,;,.:./"";_,i:' , ,,•.:_',,.

•",V;',_,. '%/-,_i_!',.'
,,'._'"';..i,_,,,-;..

r .",'5' , i "2. Fuqitive U at_um.-_:__ea_es. There are numerous sourcesof fugitive airborne emissionsof
'.._:.;.....;:'_.,......_..;'

uranium-c.qnt=_i:fii_ particulates at FMPC based on observations made during the survey.

These,._itn/e emissitmscould causeadverseenvironmental im pacts to offsite receptors.

Contamin'_.,soils can become airborne from road traffic and/or wind erosion. Fugitive

emissionsfrom the fly-ash piles, especially the inactive fly-ash pile, which had been treated

with contaminated oils as a dust suppressant, are of major concern. The concrete pad

between Pits 4 and 5 and the dried-out areas observed in various waste pits are potential

fugitive sources of airborne uranium. Obviously ali plant roadways and other paved areas are

fugitive sourcesof airborne particulates.
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Soil samples being collected by ANL will provide data to quantify the potential effects of

fugitive sourcesof uranium-containing particulates.

3, Perchloroethvtene ,,Emis,si,pns. Uncontrolled emissions of perchioroethylene, a toxic air

pollutant, from the dry-cleaning facility present both an onsite and a poter_tial offsite hazard.
q'. ',

Because of its toxic nature, USEPAhas announced that it intends to liCt_:_laroethytene as a

toxic air pollutant. The studies to develop concentration I_r_t._.'.ande_fi's'sion controlr' t _ ;* '
=° / t '

technology are now in progress. In anticipation of this occurre¢c_, t_.._rvey, team estimated
e; % ,.._w, • '_P" .,o ,.,. °..'_'

that the amount vented to the atmosphere between July, 1985"a,h.'d!_June 1986 was about

21,000 pounds, compared to a permit limit of 2,475 p_'n_'_aer yea_: This quantity was
'_ .'°° '" iii'." "_°=,'o

estimated by assumingthat 90 percent of the 23,800 _.ouncls_i_}c_se"d annually (July 1985 to, :, oI ,. ,Io

June 1986) became airborne. '".:.:'-. :'.i*_:,',,.
"i f* _J"

.,,
==1,, =.,, . !.

¢ , ' ' "_,,,t 8 s:' '

4. Plant 5 Fuqitive Emissions. Uncontrolled e_=_s0ons..fcpm Plant 5 are a source of fugitive

uranium-containing emissionsat FMPC. ,,,,., _...'::.,, •
, ' .. _'-_ ' ,.,.0 _,_. :_

A total of 207 ma nesium flashes and _,_Nt__:_i:curred in the area of the Plant 5 Rockwell

furnaces dur,ng the first 3-1/2 mt_iths oT;;.._=.986.These events released uran=um-bear_ng

part=culates =nto the bu01ding a0r, whni_._.'..,._erethen released to the outside env0ronment

through the building vent_l:_.tion,..._..,system.,..These events are considered to be a potentially

important source of un_nit6_n.d_:._hcontrolled emissions at FMPC.

5. Lead Co,ntaminatiqrl'.".L.'_"'con_ination of the site soilscould be the result of the past use of

lead in the Plar_:fi_t':_hotM_r. These soils can be resuspended and provide a cont=nu_ng

sourceof ai_ne_nceD.trations of lead a_the site. '

..,.....,. , "'..,_;.':'..,% . •

Lead is'_"to_,i_metal'/_r which air quality standards have been established. Standards may not• 0 • -
_' _p. ," ._"

be vi_.I_._.'tSy this resuspension, but the lead will add to the body dose already received from

other sour_e_.'_a_dmay possiblyresult in long-term health effects. -

ANL is analyzing the lead content in a number of soil samples in order to estimate the

potential extent of this problem.

6. Plants6 and 9 Emissions. Uncontrolled emissions of uranium-containing particulates occur

from Plants6 and 9 because the electrostatic prec=pitator (ESP)units are not functional.
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These units, the principal control for particulate emissions from various machining operations,

have not, according to site personnel, operated for many years. The Plant 9 unit had a coarse

fiberglass curtain that could remove the larger particulates. The Plant 6 units (not inspected)

presumably have similar screensthai appear to originally have served to keep the larger

particles from the ESPs. These screenswould not be expected to be v_ efficient for the

removal of smaller particles. ._..,.'.,.,
., *.

J , * * ,, ,% .,

v" '_A'= b_' _ *

• ,* i _ J8 , ##

These emission sources are minor. (As discussed in Section,._.,1.2,..1;be,15.,major sources
•':'_ "*'_w _'*'I'.P'* "'" ..*",= ,'.B*

account for 90 percent of the uranium emissions.) The stacks at'P_ts 6 and 9 are sampled

continuously. Only one Minor Events Report, required," ._ sam t_r der, cts more than
°.. :%° " ,.?._I,.::".,,,,

O.1 kg. of uranium in one month, hasever been filed for the_,s_i:_;_!"

ANL is collecting samplesto more precisely dete_m_n__ _uontities of particulate emissions

released ,..;... ',. ".,
• *J, _*. *'*;. '1;

" . ',,, ", **'1' ',e ,

7. Potential Tank Farm Releases. The accJdei'_t_l._r.eiease'oftoxocand corros0vevapors from the
-- , , . -,,.. , ,_',*, _.,_,_,_

Tank Farm presents a potential for b61:b_en.b_site,_'6roffsite environmental hazard. The age•_ *. '. ,._!!,_. .
• ' ' 't"' * *"'*=' % * '

and outdated des0gnof the equ0pn_l_t.0n u_e:_t the Tank Farm have led to equipment failure

and subsequentspillso'_hazardous mat_r._J_,(DuPon_,1985).

,*'.i_'- *.

During the survey, a .small _l_r_nt_led, continuous release of hydrogen fluoride was

observed in the p0pidg'fro_ an oLr_-of-service.ank (Tank 4). There are large quantities of
,* _4. **y'_ _=..o

anhydrous hydrogeh:ffc_o'_i_e8_lt_anhydrous ammonia handled and stored at the Tank Farm;

these could b_,'_J_sed _i'r_:1__cand corrosive vapors. Normal load-in operations, accidents,

and/or majc_.,_or.agE_ta_l_fa01urescould result in offsite Concentrationsthat exceed generally.

accepted,,.:ho_,fr_ exposure iimi'_. (See Section4.2, Toxic and Chemical Materials, for

additid_l ii_rmati'_.)
"_ .;'.." ._:_"

8. _otential '_t_OrJum Re.leases. Thorium storage at the FMPC was assessedto present a

potentially significant air pollution hazard. Potential release of airborne materials from

thorium storage facilities under various accident scenarios would present both onsite and

offsite hazards.

The Plant 8 thorium storage silo and its supporting tower are overstressedand could fail if

subjected to high winds or an earthquake, according to information provided by FMPC
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personnel during the survey. Storage at the Pilot Plant warehouse presents a similar hazard

from the 55-gallon drums stacked with plywood sheets between layers. Some of the drums

are leaning and could fall and rupture. Thorium storage and the direct r_diation hazard is

discussed in greater detail in Section 4.3.2.

q', T,
3.1.4.3 Cateqory I!i ',i;',,

==_j,,* ,_

1. Uncontrolled Uranium Stack Emiss!,o,ns,There are a number of,,d_monitore'_i'.uncontrolled

uranium particulate emissionpoints at FMPC. These sourcesca_.i'/r@sul,t',_, h,ig,h,dosesto offsite
, " ,,o',f_' I_',P'°''" ,, '.,.,,,.'

rpsJti_nts ,.,,,,_,.
---.--..--. , , ,_.... '., .,,..

,.'i?'./'"' _ , ".,"._ _,',,.,,m.,

'..,_Oo ''1_ir,"'1,,.,.

Visible plumes, indicative of poor control of particulate en_i_i_d_,,'_ometimes occur during
. ._,. ',_;

•., ,,_, ',_.31,

operation of the box furnace at Plant 8. Four Pla'n%13.proca-the rotary' kiln, the two
'_" '% , 'v_'

oxidation furnaces, and the box furnaceP-accoui_t;,'f,_r*a_es_ir_ated annual release of 23.3 kg

of uranium. Theseuncontrolledreleases cou_._eachi'_eBrby residentsand therebycontribute

to their body doses. .,. "'".i",:,., '':'__'_"_;:' t, %/ _i',lr't,1

2. Pulmonary Doses. Uranium releases fe6m_ti_.,'¢_cii_y result in higher pulmonary doses to the
¢-.,. "_' ,,iT!'..

4"'. " ' '_" _t , ' ,

offsite population than those from _h_r Di:_,fa.c_l_t0es,.,_ I_ '==-

_,.!...,:_,

Maximum pulmonary dos_..were est'_.ated by the survey team from the ambient air
._?.,'._.. ..'",,_"

concentrationsmeasur_..at'_:_i!,t.e,:i,_oundaryover a 4-yearperiod. Doses ranged from
, , , ,_,",. _,. -_.%" , , , , ,

5.6 m0110rem/year_n ,1_J85%0,25.1 _oll0remtyear on 1983. If nonuran=um rad0onucl0desare
_,4, • ,:&- _, •• ,

included in the calc_il_l(!_. _ dQ_ w011increase by about 10 percent. Although these levels are
"I,, i,l, "_;" _ ,

,., "_}',,,.,,.','::,"

higher than at'._fft_!NDO't_._q_ities, they are still below the 75 millirem guideline for the

inhalation p_._way,_:_..,........
,,,i_,_.:.'..,

,', ,: I 'v; ",%

3.1.4.4 CatedlOrV,_V '_v
£" iT, °., ,"_:_;."

." .::';.

1. Uranium '_e_ion Limit. No detection limit for uranium calculated by the "side stream filter

method" has been established, although a 0.05 kg value is used. This practice may result in an

underestimation of the amount of uranium released.

Many of the calculated values for individual filters are less than 0.05 kg. The practice is to

report any value lessthan 0.05 kg as0.0. With 10 filter changes in a month, the reported value

isstill considered 0.0 kg, even though the total uranium released could beas high as0.5 kg.
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i

2. Air Monitorinq D.ata. interpretation of the ambient air m_nitoring data from 1982, 1984, and

1985 could result in either an underestimation or an over_;_smation (by a factor of two) in the

reported uranium emissions. Modeled offsite dosesare directly proportional to the annual

uranium emissions, and hence the predicted inhalation pathway doses ar_ considered to have
q',s_t,

the same uncertai nty factor. ".d::r'.;_.
,_ _,

, q. 1:2,,1'%, _

This problem is further compounded by 'the source emms0on.,'c_iqractenst0_.-used in the

AIRDOS-EPA dispersion model. Different source charac_eristi_,W.er_,_ised.,i0modeling 1985

emissions. The 1985 model usedan effluent velocity of 53.5 m/sei:;.._}ch is considered to be

inappropriate because of rain caps on many of the;..,_cE_,,.. The-d0fference in source.

characterization between 1984 and 1985 is of concern t_it_e"[i"Nso affet.-_.sthe predicted

maximum dose by an estimated factor of two. ".i :'-. "L;_I,,:,
f,l.,l,, ..,..,... '. ",,,,.

,o.._'= °-,.... ,,°,,!_*

3. StackSamolina. Non-isokinetic stack sampla_,hea_s._ay result in the selective collection of
v 4 •

larger particles and hence a bias in the sarlCplere_ts, "'"
'_, .!_'f % ".= .._!%

•-,, ,' ,i., "_ !,,1.

Based on a rev,ew of testing data, tl_e,.__.team has concluded that the sampling heads
•_ m . 'q_! '_ , ,

fabricated on s_te are probably n_'_.t.SoknnL_C..(_.e.,the sample veloc;ty is not equal to the",,.,T;_. _,"

velocity of the stack a=r). The velocity diffe'tepces could biasthe data.

4. Sample Flow Rates. DriIl,,jn _0_. fl_i_ rates results in inaccurate estimates of the fraction of
......... .;_!-,/. -_,,;'_!_
the total released ur_t3i_m_at isac-'_jallysampled.

._ ,::_., ,"_-_**" .*iK. _

'._i_ %" ._ :_;"

The conversmr)'_:_.;_rnpl0_,amum to released uranium requires an accurate estimate of the,. ,:._ <.. °,. ,*

fraction of l_e"to.tat_J.e=l_,eduranium sampled, At FMPCthis isaccomplished by quarterly, or

sometime_.less"fe,_, ent, measurements of velocity in the stack and sample lines. The survey
,_',.._.'o'_., ' _ ;,;",i':iI

team,dt_e_i_d driP;rh sample flow rates that, although corrected either hourly or by shift,,
• .. ¢, °

resul_,_s.i_'ifia_:curaciesinthis estimate.
' '"_;i,...

'_, _,

5. Thoron Monitorinq Methods. Inappropriate methods are in use for determination of thoron

at FMPC. This could result in underestimation of thoron releases.

As mentioned in Section 3.1.3, the Track-Etch® method is used to monitor radon and is also

used to determine thoron. At each station, two Track-Etch® detectors, each mounted in a

plastic cup, with different semi-permeable membranes, are deployed. One detector, with a
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membrane that discriminates against thoron while permitting radon to pass, is used to

measure radon. The seconddetector, with a membrane that allows both radon and thoron to

enter the cup, is used to measure radon plus thoron. Thoron is determined from the

difference in activity measurements.

Conversations with the Staff Physicistat Terradex Corporation (suppller._'o.fthe Track-Etch®

detector) indicate that the detector is not applicable for precise det'et'_l'_"al_!onof thoron.
•=' 'q.

Terradex does not quote sensitivities for thoron as it does for radi_ri_'.In the opinion of the

Terradex representative, using two measurements to denv@,'_he..'thDron activities only%,.' :I. • " , , 0

compounds the potential errors involved. '.,,i_,,,_,.

°= Oo ,..ll_!,.,0,,o

3.2 Soi__Jl
, =..,

• el'4. q'._, "t 'l!,lt t

'',1' 41,o

Bhckground Environmental Information ,": ............:3.2.1 I. '._; .... .l¢., .:r'°.._

l" "%o '', ""

Soils at the FMPC are derived from the glacial sedi_eittr_.ii.;The'sOils.. have been mapped as ;incastle-• ,*,= .

Xenla silt Ioams. Along the western edge of the s,_e_,_,eefPadi_ys Run, these so,Isgrade ,nto the Fox.
._ ,""-, .. '._',".T,'_,.'i_'I'_,.

The predominant soilsat FMPC are the F_ncas_'Xenla, although these soils have been extens,vety

modified in the production area _l_ough exca.v_tionand grading, import of fill materials and road

gravels, and the paving of roacll_,@nd_.'fkLng'.'.afeas.Thesenative soilsare light colored, with medium

acidity and moderately higl#i_roctuctivit_ii!_--= _ r agricultural purposes (USDA-SCS,1982). Drainage of

these soils isconsidered poi_/i_._',_" ..;i_!.'"
..; _i._° ._'?,

,". _'_" ' i" " , ,
The Fox-Gennessee'_lls tot_rl_ _.long Paddy s Run _re I_ght colored high in agricultural productivity,

with medium ac!.dity'__.-SCS, 1982). Thesesoilsare considered to be well drained but subjectto

flooding. .,':'_"""".'_': "'__'

Data provided by_'tVj_jck,et al. (1983) indicates background surface soilconcentrations in Ohio to be
asfollows:
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Radionuclide Activity lpCi/g)
IL_ IIIII I I

Ra-226 1.5 (dry weight)

U-238 1.4 (dry weight)

Th-232 1.0 (dry weight) ,'t' ._,

.,;:..
.. -°

..:,:',:.-'..
These radionuclides are natu--Ily occurring members of the uranium and thor(u'm"d_ay chains. The

concentrations can be useful when making comparisons to existing.Fl_rface_oil concentrations of
• .

," 4** ,," ..ab..,,, "'',

these radionuclides in the area surrounding FMPC. '",_"',,' ._"".....--.-'
"... '_...,

• 0 '.= ;e.

o "_.4 ",=" _==

Vegetation and milk samples are collected as indicators of radi_bciii:__i_l_,,tamination of soilg. Ali

vegetation samples are washed prior to analysis; ther_ore, fad_pnuclide concentrations are
•..,. "-. ".;_;,.

indicative of plant up_ke, not deposition on the plant _acei_..;2",..,. .......... ... "
• .. : ,_,.. :',,. :_.:_ ....

='i." "'%,

Pasturegrasssamples c_!!¢cted 62.8 km (39 miles) ,_b_/'EMPC,t_._ an average total uranium activity
..'0.. i :'. •

of 0.25 pCitg (dry weight) in 1985 (Aaset al., 198_} "Sa.mlSh_."Qfpotatoes collected in Indiana in 1985

w,re used for background comparison,. /_¢J0=_';_:;_:"'Api"et al. (1986), total uranium from the

control stations a,eraged 0.26 pCi/g (dry._ig"l_t):_o_:the "_=elsand 0.0054 pCilg (dry weight)for the

flesh. ':-"" "";'"%:. tD,
"E U'%,°.. ,

,, .t

4"--; % , •

Milk samples from a dairy in Ker_y. app.r.'.c_rnately 29 km (18 miles) from FMPC had an sly•rage

total uranium activity of ,_.::than 'S:_'_:=_/, (Aasetal., 1986). According to EPA (1985b), milk

samples collected in Cin¢i_)_'.ti ._he:,._ollowing activities:
"':_ _;.. .',_':'i:'"

• . . .....

.,_.. ; _: __ionuciide Activity lpCi/I)

"":i..',','".'"- -'- .,'..- _-137 3 -7
. ...,..,.:.r....

." ."" ._: '-_- Ba-140 5 -+9
o, , • -

"'...'.?.,'i../ 1-131 3 *_7
• ,%

%"° %%

3.2.2 General Description of Pollution Sources/Controls

The airborne uranium released from FMPChasdeposited on the soil both on the site and off the site.

The primary sourcesof these releasesare discussedin detail in Section 3.1.2. The surface-deposited

uranium posesa potential of_site hazard becauseit can become resuspended in the air or absorbed
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by vegetation through the roots. The uranium can then be directly inhaled or ingested by humansor

ingested indirectly by consuming milk produced by cows that have been feeding on contaminated

vegetation.

Uranium found in the soils is primarily the result of past emissionsfrom the FMPC..metal production

operations. Quantities of uranium released during normal operations were hist_r_ally much greater0_, .°

than current releases, because of better controls and operational pr_j._... Additionally,
._ ..,

uncontrolled releases or accidents have also been a problem in the PaS.t'._h _ chara:_ristics of the
• . ..,

uranium particulates released and their aerodynamics indicate that,.:_,_igl_'il_erc.e.ntagehave been
_'_, '" _w'" .rJP° "" ' "'='.'-*

deposited on local soils in the immediate vicinity of the plant. "'.,._:..

$'.'.._=';',,:" _D..

Soils contaminated with uranium from air emissions can also se_'.a_.._"_irce of stream sediment
,_..o 61; w'

• ",b . ' ' °.b

contamination as a result of overland wash, stream 'conv.ect0o_,_,.,set-tling,and resuspension
°';', .i °" , =t"

mechanisms. -" ....... --_-.'-"".4 _ 'ab

o.. ,',,,._., !'.., ....... -, -,..
" _. _,.,

o._,., %

"°% , 0

3.2.3 Environmental Monitoring Program ,.:.., .. •

'"., :'_"i '" '._.. ..., ,_"°
L*., " ':'" =_' '?..

The FMPCenvironmentalmonitoringprogram"._i;__ indIJdesnotonlythe samplingof soilbutalso

vegetation and milk samples becausepo_q_La.Ic_m. inants in these media would be derived from

contaminr-tion of the soil. Uptake of contom[i_p_ from the soil by vegetation and cows (milk
°..'l

products) isa potential dose path._.ay..tothe su.croundingpopulation.
•",,' . T"_ . .• ..'J

• j,.. _.::",,. ., ;.."

•._ .,_,_"
,. .., ,., _y.-

3.2.3.1 Soil '_"
' "' ."¶ _:on,• .,. •

"._',.... ."i_: .._'_..
•, t_" ;' ,_..,

._i ,:_ .:_._.,

FMPC collect_soil_mpJ._,.on'__al basis.Eachsoilsample ismade up of a compositeof nine

cores, which are 2,.eNtiCed.lcre)in diameter and 5 cm deep. The cores are taken from the top
..._-;,,,.:. _ ..... ,_._'

layer of the soil.p.rofile_,_,_rom.. -.. 1982 to 1985, uranium was the primary constituent measured in soil
samples colle_cl'.a's part"o_" the FMPC environmental monitoring program. Originally, seven soil

monitoring'"s_t_'_:were located near the air sampling stations in 1982. Eight additional Iocation_

were added to the._gnitoring..., program in 1_83, bringing the total to 15. Soil sampling locations are
presented in Figures3-3 and 3-4. Table 3-4 compares the uranium concentrations between 1982 and

1985. The overall average uranium activity ranged from 1.6 pCi/g (dry) to 41.0 pCi/g (dry). According

to Myrick, et a/. (1983), the typical background activity ofuranium in soils in Ohio is 1.4 pCi/g (dry). In

1984, samples from 25soil sampling locations were analyzed for non-uranium isotopes. These

isotopes included neptunium-237; plutonium-238, 239, and 240; technetium-99; and thorium-238,

230, and 232. Only the thorium isotopes were positively detected. The overall range of thorium
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activities was 0.4pCi/rj to 2.0 pCi/g. These values compare well with the average background

thorium activity in soil of 1.0 pCi/g(dry) for Ohio (Myrick, et al., 1983).

3.2.3.2 V_,_qetation

qQ,

Annual uranium measurements in vegetation (grass, foliage, potatoes) were b'e_un in 1984. Grass
• . . . .',r _-,_. ;..,,_"- .

and other foliage were analyzed for uranium at 20 locations in 1984 and 294_att_.mn 1985. These

locations are identified in Figure 3-5• Each vegetation sample is a .£_nl'posite,'0'_'ia' number of

subsamptes in order to provide approximately 500grams (wet we_g_.t)..tc_J......Each subsample

consisted of ali above-ground plant material from a 0.5 m diameter circLda.}._uadrant. Ali samples.,,!......
were washed prior to analysis• ,',,,,,,"_'_<.,._,,"'.... '"'.:'

":. ",... ' ._ _,,'_",,_._.

',-.',__,..._,' ,,
i=:. D_

In 1984, the uranium concentrations in grassand other"T'o'l_age....,. r_'_:pd from o.09pCi/g (dry) at

Station 1 (10.5 km from FMPC)to 7.09 pCi/g (dry)at _..at|b_._:_O:.$._¢mfrom FMPC). In 1985, the

uraniumconcentrationsrangedfrom 0.02pCi/g(dryJ-atS_t_'_b_19 i_.Okm from FMPC)to 2.34pCi/g
(dry) at Station10 (0.8km from FMPC). As,.!r_dic_i_' ,in "_ction3.2.1, the average uranium

concentration for FMPCcontrol stations was 0.25 _.g_!_<_ry)i_r1985.

.=t, ' j' ;! ',%

Concentrations of uranium in potatoes _nB_.._h,peef_._._d flesh were measured at six locations in 1984

and at five locations in 1985,, These Iocatio/_'_:_._. identified in Figure 3-6, The average uranium

concentrations (peels) in 1984 _ged from..D..08pCi/g (dry) at Station4 to 0.19pCi/g (dry) at
• i_:'.'_ .,'".:.'

Station 2. in 1985, the average ura_.:b_..¢._ncentratlons (peels) ranged from 0.25 pCitg (dry) at

Station 4 to 1.02 pCi/g (dry).a_i'i=.;ta_n1. _" average uranium concentrations in the flesh part of the

potatoes were two orders b_:i_.'g_itqd_e'_owerin both years (lessthan 0.009 pCi/g [dry]). According

to Aas, et al. (1986),..t_!_ptai_=__m concentration from potatoes collected in Indiana (control

station) averaged (_.:2_pQ/_._).for the peelsand 0.0054 pCi/g (dry) for the flesh in 1985.
'. _. _,_;,:!:_._ ,, ..,,,. _'

% ......
=. %' .

,."''..':_ ;_i.._:"

3.2.3.3 _.'_."""',_": "_"
•'._'._:.....'"_';:_,.,.

.., :_.- ._..

Milk produced b'_.c,'_, s grazing on FMPCand adjacent pasture land was monitored three times in
1985. The FMPC 1985 Environmental Monitoring Report indicates that the concentration of total

uranium in milk is less than 0.68 pCi/l. This result was obtained at both the indicator and the control

station. The survey team estimated this concentration of uranium in milk would yield an

insignificant dose (bone surface) of 2.49 x 10-2 millirem/year to the maximally-exposed individual.
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3.2.4 Findingsand Observations

3.2.4.1 Cateqory I

None
t' _i T,i '=

=' _!=,

3.2.4.2 Cateqory II ""-, "' ; ***q_' :%,

k* ," t. *

1. Non-Uranium Radionuclides. Potential problems may exist if r_ri,-ur.a'N'um..radionuclides are
'%.''%l,* ,l'J'" *'* ,,,'...',_'

present in the soilsor vegetation. The presence of non-uranium ra'di'._,uclide contaminants is
• ,e !_.. _, ! *

not known becausesoil samplesare currently only analyze_O_,_otal ura'hium. The doseto the
, , , b,, ,, _:' t='% rs * , ,

maximally exposed individual from ingestion of vegetation _ilnlr_ uranium, explained in
iI :,*o, V •

Category Iii, could increase as a result of these non-dt'a_$umisles. Analytical parameters
• *|' ;,%

r,lll * ' l.,,,, .o. "' _.**,,

of concern include '; _'v::,;:_'"_"' '*

,_,,.. " 'J_".,'f"',, "o_;%.

• Uranium-235 ,.,.. ".._',:,i.., 'Neji_tunium-237

• Radium-226,228 '",...iii_',..,.._'IFiii!',?echneti um-99

• Thorium-232 "..._,,,_.,:';,,:",,.", !,. Cesium-137
, iit , ?. *,,_!1_,7,• Plutonium-238, 239 _..'._. '._,_',

'_,.ji!_'_. -, ._..

Survey sampling will be conducted by A'N_!'to determine if non-uranium radionuclides are

present in the soil. .." ,' :.'1' ,it-% , ,,.
, _-._'..., ,_.

. .,._. '_,.,.?-;"
,..,, ,.%

3.2.4.3 Cateqo..ryIII /,_," ....';a- ,-.
.,_!' ",. .', .i_* ._ _*

, ,._ ._' _;* ,;:' ._"

, '_i_'_..,., _'_."_:,"
. - .'_.i.._!:_, "_,_.;__'=i_.'.,-

1. Soil Contam!r_al_ron-:i_o_1one,he FMPC facility has been contaminated with uranium by past

releasesfrom'_ e4_r_i_j_ln operat=onson the site. The contaminated soil may potentially be
",:_:_:_ ,._

resuspend_,in,.;,;" - ,. tt_'_'_i_,to.;,:=:,be transported off the site as a fugitive emission, and contribute to
grouL_!'_a_i;and surface-water contamination. Uptake of this contamination by vegetation

isalsoa:_'_rn.

Although emissions of uranium from point sources may have been significantly reduced in

recent years, a large quantity of uranium exists on soils within the facility boundary from past

deposition.

The FMPCsoil sampling program concentrates on offsite locations.
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ANL will take soil and dust samples from onsite roadways and paved areas in the production

area to better identify this problem.

2. Offsite Doses. Uranium contents of soilsat FMPC have reached levels whereby contributions
, 4' _T,

are made to offsite doses. This is not consistentwith the DOE phllosophy,_, keeping levels of
,-;,._,;,.,:_.

radiation and dosesto the public as low as reasonably achievable (ALA_,)..;...:,,

f...,jo • =,. ,i

DOE uses a level of 35pCi/g (dry) in remedial action ,progran_. f_r acceptance of

decontaminated areas. This same value is used at FMPC to d.efir_e,.;t_.level at which offsite
'.,_' ",'. _.

soils are considered contaminated• Several of the soil md_.0_t¢t'_l_gstati'oc_s at FMPCexceed or
'" ,'% * 41!" "*'_,

approach this limit. Station3 in Figure3-3 and Stati'bq.i_,.'_."_fn_13 in Figure3-4 had
6' '*'' *% II, ,

concentrations of total uranium in 1985 of 36, 64, antf.3't,pci/g {d_), respectwety.
,j ,. ,,/

a.1., .., ' *," ,%

¢= ,'., .' .'T:-q%. _!'i':*'t

• • ,, o, .:_

Using the 35 pCi/g level of total uranium in _iJ tob_t]m.ate the corresponding concentration

of uranium in edible plant tissue, the,,_p.se"l_;.the"_aximally exposed individual from

consumptsonof that plant tissue was catcUlat_d..bythe surveyteam to be 6.9 m,ll,remtyear.

This exposure route is only one comCb_e_iQ{'_n;i"_Tr pathway dose and yet represents about

15 percent of the gu,delPne limit o?"_li,f_,year. In addition, 6.9 m,ll_rem/year Jsabout 1
,_._'_:.;._, - , . .

to 2 orders of magnitude larger than tfi_iT_gest_ondose from ali radionuclides attributed to

most commercial nuclear f_'...ities. .,.
':_,_i'_,. ."-/

.,._ .= ;_]:_._ ..' ..,_
_:Y ;,_" -.._:',,.?_,,::/

_. _ _u,___._.__a_e---" ''' ."',.'_" , "'"_".3.2.4.4
.==,m_mw '*' .' _ ':,l,

._'_ .'_" ....
'L ,,:. • :,i _ ,'_,i'_';.

_,: ,,_._.,'. ,.,.,.,.*
•;_: i_'i_ ,,_:..=

,..':.,_''_!_. '_,_|"',...._'_'.,..,,,:[;"None ..,_,.,._,_ "'-i::_,j
r". :;_ ....

.* _t, l*._u

• __'.'_" , ._'_.,

3.3 Surface Water "_ .'.

,._.,-._..: -t "'*,_,,.

3.].1 Ba'_l_ro_'cl Environmental Information
','__'".

%_ .'_

Natural surface-water bodies in the area of the FMPCare Paddy's Run and the Great Miami River. As

shown in Figure 3-7, Paddy's Run flows in a southerly direction just inside the western boundary of

the FMPC. The Great Miami River flows in a southerly direction east of FMPC and intersects with

Paady's Run approximately 3 kn_south of the site. The Great Miami Riverjoins the Ohio River farther

downstream•
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The intermittent nature of Paddy's Run restricts its usefor many purposes• Because of industrial and

municipal wastes introduced from upstream communities such as Dayton, Middletown, and

Hamilton, the Great Miami River is not extensively used for recreational purposes. There are no

known potable water usersof the river downstream from FMPC.

q

The U.S. Geological Survey (USGS) has operated a sampling station on the G'i_t Miami River at., ,,.,

New Baltimore, Ohio, since 1966. Data extracted from USGS(1980) for the Wa_t'.,_ 1979 (October

1978 through September 1979) are presented in Table 3-5. . :',., ,,
t _ ' 'j

_° ," L, '

In addition to the total organic carbon data provided in Table 3-5, the USG_.analyzed for pesticides

=nboth the water and bottom material at the New Baltimore L_, _J_b'n,.One'_mpte of the bottom

material contained 0.6mg/I of dieldrin. No other pesticides'we_,':_e_ted in these samples.

Background analgtical data on other organic compounds w_'_pt ob =..ed.

_,,, /%., _'_.:i'_..:,. _.::,_

Average surface-water radionuclide activities and irlorga_tt:..opn _or_:entrat0ons for Paddy's Run and

the Great Miami River upstream of FMPC, provided by'Aas,et at, (4986), are asfollows'
_., ?, '%:" f,
• . fo 'w,:' "*,

Anal_e Upstream gad{._'s'Rur_,."'_,UpstreamGreat M0ami River

GrossAlpha _" "";"';" 'ZLT,,7._D.C=/I",,.';,,.. 2.24 pC=li
""_i_l'r_. ",i_.'

GrossBeta 5.85 p'Ci_;,.,., 4.91 pCt/I

Technetium-99 ._{:i":: - ... 1.08 pCi/I
"_' '_T_' _":i'. '. ,,..._A

Uranium-234 .;% _ "'" '" :"_,;..... ,'_' 3.72* pCi/I
,,*,: .. ,._.,,i_,:_

Uranium-235..'j' .:"_. "- 0.16" pCi/I
'.,.;,'.,.__i. ..::_!_,

Uranoum-238 ",'b;,', ,,_":' - 3.72* pCi/I
._. , • _. ,._

• " _i_'.'=t,. "l_ _',_'._!-

Total Ll_ahi_ '_," 1.60 pC:ill 1.57" pCill
".,:';_", ._'._."'"._"_'._1" '_, _-,

Fluoride:,;,'->i,"' :_'''":';' 0.25 mg/I 0.49 mg/I

"'._/Ct%lO'ri_Se 34.2 mg/I 60.1 mg/I

• '%'.mopeconcentration is the average of 2 samples,while total isthe
averLge of 52 samples.

According to Aas et al. (1986), upstream sediment samples from the Great Miami River have an

average total uranium activity of 1.1 pCi/g (dry weight), and the total uranium activity of fish

samples collected upstream of FMPC on the Great Miami River averaged 0.086 pCi/g (ash weight)

in 1985.
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TABLE3-5

USGSDATA FORWATERYEAR1979
GREATMIAMI RIVERAT NEW BALTIMORE,OHIO

FMPC- FERNALD,OHIO

Maximum Minimum

Flow, CFS 37,000 575 :...
"l i ':%

Conductivity, umhos 1,030 . . '"/

pH, SU 9.1 .,

Temp, °C 30.0 , _), '_,.
......... II II II I I IIIIII I a _= :.' °.

D.O., mg/I 18 9 '::''_''"q"::"" ' "• ' " '"_'i_"" _..3,, '
Iii IIIII I I I ' H* ' '" I

Turbidity, NTU 8_._.. '""'"".,_.., 3"'
lm i I I-- ,_ _ |

Fecal Coliform, cots/100ml 22,00{J",i._i':,. "';':'_0
iiii I I I I I I L_ • II I I I I I

Calcium, mg/I _ ',:._?,tO.-_?'.,:,, '_'",_;. 53
,, .._ .C?.

i* "' _.",_,._Magnesium, mg/I _ I ', "'.'. 38 ..,.:.,, 19
I I I I . *_ _ .....

Sodium,mg/l , :',,.,'":._.. I0_'-' '_" I* " ........

Alkalinity, mg/I ..... """: '""
asCaCo3 , ""."_:._

I I III I" '11 . i. I

Total organic carbon ,. ,_.. 17 3
] iii

Sulfate, mg/I "_:.i_','... • 120 36

, *' '* r%
Solld_,:'_ssol.v_ mg/I 599 297

' *" '_'' ' "* "!_' i I " " i i i ' i

ISed!,.rnent_i,_Oded mcj/l 808 8
__ • t|,. Illi :_ : : ° II I iiii I I

•".._' "_. _:'., ": '.._._i,"

,_riu_' (totalY,_g/I 1O0 1O0
.: .:".#...._........ ,.........

"C__fl+;:(total) ug/I 30 10
"'- .... '.......... I I II I

,° j,' t!' I II iiiii I i II I I iiiii ii 1

•" _";' ..'i,_.:;Iron, (total) _g/i 9,000 1,000

.:_,Lead,,(total) ug/I 66 41
"= I I

,¢_

.Manganese, ug/I 160 60
ii I Iii I I I I _.lim

Mercury, (total) ug/I < 0.5 < 0.5
-- ii I II IIIIII II I ii

Zinc (total), ug/t 80 60
IIII II I i, i

Source" USG5, 1980
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The FMPC site is at a sufficiently high elevation that flooding of neither Paddy'sRun nor the Great

Miami Riverwould have an impact.

3,3.2 General Description of Pollution Sources/Controls

= ;i

,o_,, ,. '_..,,

This section presents a description of plant processes and potential pollutiog,._fce:s, for the water
media. Figure 3-8 shows the major water treatment systemsand outfalls.,ft_rn.the Fl_P_.:site.

' ' 4" t ,i
4o. , • I' J*'."_. ..,,. w

: %% _"_W' r, _ww "* "l''q ;'e'

3.3.2.1 Water Treatment Plant and Boiler House '. _;,

,°_" ,;, _, ._=, "m°
", .t ' • ,; • ? ,

Water for use in the FMPC:plant is obtained from one of three p'ro.d_/_n'_vells. Aluminum sulfate

and lime are added to the water for softening. Two clarlfiers..are a_lable for settling the sludge'./:,., ';

formed in this process.The clarified water over_:lowsto_;Cllear.-w@l[_:w,here it is pumped through sand

filters for polishing before transfer to a 750,000-g_lt.lon,_O':_red storage tank. Separate pumping
systemsare used to route water from this sto_age tan._..to th_ sanitary water system and to the

_;' ;';%j "'t'."' !'%

processwater system. , ";:_:i'i__','."-,_'";';,'" '

The sludge from the water treatment pla0},..coa]:;..p_l_=runoff water, bo=ler blowdown, and other

botler house waters tssent alternately to Tank_,_/or,7at the General Sump. When a tank tsfull, lime

is added, the contents are mixe_;.::andthe sludge is allowed to settle. The clear supernatant is
'.=_._,.,_...... .':::,,"

decanted to Tank 9 where it is.,held_:n_l ._e;;ted for uranium and pH prior to discharge through

Manhole 175 (Outfall 001)_,.t.'_t h_.,,Grea_"_=_/iiam_R_ver. The water from Tank9 is sampled as

Outfall 001B for the NPDES':m.'_i_torirlg_i_0rogram.
,,,_i_:.._. .,:_!,.

, -.'.:."_,i_. -_I_._.-_.':i!_."
,,'._ ""%._, _;'_..:_._,-

3.3.2.2 Sewaqe..Tg_at_t_/ant
• ' '; ;'!';',i!,,._!'..._'' :."', .;i,"..

Sanitary wa_t_ "fiorn the '_le'nt are collected in a separate sewer system for delivery to the sewage

" !_" '" :_=;" ttreatment I_l_t,':'._ani ary sewage passesthrough a bar screen and comminuter, then through two

primary settling;_'_k_ operated in parallel. The effluent from the primary settling tanks passesover
1._votrickling filters operated in series; one acts as a roughing filter and the other as a polishing filter.

The water then passesthrough the secondary settling basins,the old chlorine contact chamber, and

the ultra-violet (UV) light disinfecting unit before going to Manhole 175 for discharge from the site.

Chlorine is not usedon a regular basisbut isavailable if the UV systemis not operating properly.
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The settled sludges and skimmings from the settling basins are placed into an anaerobic digester.

Once a year the sludge is removed from the digester and placed on sludge drying beds. The filtrate

from the sludge drying bedsis returned to the system through the trickling filters. The solidsare sent

to Plant 1 for analysis, then to Plant8 for incineration. The sewage treatment plant effluent is

monitored at Outfal100lA prior to combining with other plant flows at Manhole 175 for discharge
q' ,_

through Outfall 001. ,_,,,:
.,.-:,-.._.".,.

_e .e._, ,ieq.i:.% .

3.3.2.3 Plant Proc_s Water DischargesThrouqh the,C!ear Well
,

";, "'n,' I"#ml'"" " ,Q.-'

Ali aqueous wastes from the processareas of 'the plant are eventually diK_arged from the General
%.. : 't

Sumpto Pit 5 and thence to the Clear Weil. ,,_,"_.....,,," ._... "-"
. . .: oe. %

'_ ._.,._ " ,,Plant 1. Water that collects in the sump in the mill area is ed to:._ elevated 5,000-gallon tank.

About once a month, this tank isemptied into dumpstt_, ',_9.r,.t._hsp_oEtto the Plant 9 sump. The plant
,%,,w ._.. 0 ..o..,°. -.,

operator sendssump water from the Plant 1 hydraulic drLJn_"l=qmpactorto the oil burner if it "looks
.,.,.,"'".:::..,"':'.i'-oily or to Plant 8 if it "does not appear oily." .,i .'"t %" '°%

• ,.. ", "%;" •
,,,_ _,_ "*_ ,i_ •

.,.,,.,. ": i:..'=,. ,,%

refi?e_ i'i' *_",.,_ 1_' I_¢J t6"Tank 12 for treatment, whereas ali otherPlant 2J3- Waste raffinate from the n_

solvent storage tanks. About once a year the'_t solvent is filtered and transferred to the clean
°_,_

sotvent storage tanks. The pro_L_ sotvent !s..recover_l by treatment with sodium carbonate to
'.:." :'%, ,.' ,,"

neutralize the acid, then centr._fuged_q'se_ar._tethe water from the solids. The solvent is reac'dified

and returned to the proce_::-The,._yastewa_.eris then sent to the Plant 2/3 sump for treatment prior

to being sent to etther Tank:.1_r,_'at the'General Surnp.

Plant 4. Spent liqu_C[!_rom_h_.gtassium"'-'---- " hydroxide scrubbers, leaks and washdown water from the

hydrogen fluoric[e.a_el_,;and,.,..__hopper wash water go to the process sump, These liquids are
neutralized Wi.th/,m._ prior'_ being sent to the Plant 8 sump for treatment.

""
- Cutting'L'oi_,_nd any waters that drain into floor sumpsare lifted by steam ejectors into a

6,000-gallon tank. Approximately three to four times a week this tank is pumped to Plant 6 for

treatment.

Plant 6 - The only treatment system that is regularly used to remove oil from wastewaters is located

at this plant. Nonacidic and oily wastes from Plant_5, 6, and 9 are collected in a 40,000-gallon

receiving tank. A 6,000-gallon tank receives acidic wastes. The wastes from these tanks are blended
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in a 4,000 gallon tank and additional acid is added, if needed, to effect separation of the water and

oil. The oil is decanted into drums and sent to the Plant 9 pad for storage before disposal. The water

goes to another 4,000 gallon tank where it is neutralized with sodium hydroxide and then filtered

through a plate and frame filter before being sent to Tank 2 at the General Sump. The filter cake is

taken to Plant 8 for processing in one of the furnaces•
.e

qf" ,'.

Plant 8 -This plant contains several different types of furnaces that are u_l:,iio'.;Ither dry sludges
',.. +•,

prior to packaging in drums for disposal or to oxidize sludges prior t_'f_.er proce_ing in other

portions of the FMPC. Liquids received at Plant 8 from Plants 1, 4, and2'._.'Bu.it_'ng..l.2j the Pilot Plant;
%% "*,,' I.'.11=e "" "* *e.o'

and from the Plant8 sump are pumped into tanks for neutralization Wi!_,..lime• The neutralized
"_,.. .,'

slurry is filtered on vacuum filters, and the cake is drummed fd,_i_';u.'r!_erproCeSsing'"" in Plant 8. The
'' '% ' ' I_..' "*%.

filtrate is sent to Tanks 10 or 11 at the General Sump if the urani_/m':ai_cl._pper values are within

prescribed limits, or returned to the Plant 8 neutralization"pr.'_s i__. se limits are exceeded.. The

vacuum filters at Plant 8 are also used to dewater th_"$lb_r__.;nbq:'ei.vt_d....-.-......... from Tank 5 at the General
Zr i, 'P''

.o *,,

Sump. ,'".,.. ...,..,.,.
• % '% •

". •

Plant 9 - Oily wastes from the mach,nJng area.a_.'tr,ansported to Plant 6 for treatment• Spent
• . "*",., ,.r _". %.,_:'*...

hydrofluoric acid is neutralized .with time l:_.:,'p_.B._nd.._ransportedin a dumpster to Plant8 for
• ' .;r'

further treatment. Spent nitric acid from_Zir f .de_Jaddingprocessistaken to Plant 2/3 for use in

that process. This acid stream is the source of _r in the raffinate waste. Floor drains that collect
.

non-oily wastes are pumped to..t_e Plant9 tceatment +ump. The treated solution is dumped to

Tank 2 at the General Sump. ,,,,, ,.+_,,, ...;,"., :t.,,* ;:

.i .,+ +_.
, .+, +%

1.* ++ ., ..,'* =,.

Pilot Plant - The sump water,_m_ +ihis.a.r_aispumped into one of two holding tanks. The contents of
"**_ ' 1. .'"J' ,"

these holding Tanks .a;_;j_ml_q:_:_t_"either Plant 8 or to the General Sump, depending upon the
• +.::,° i,+ 't, °

uranium content _f!'th_._|UTJ,qn. The Pilot Plant barium chloride treatment operations are a
• % .. ;.,,_. ,,0" ..... .,-..,,'

potential source.of hazardous or mixed waste contamination of Plant 8 and the General Sump. As a

result of scr_'_lng, the wa_t_' drum contents to remove foreign matter, barium chloride salt may be
,'°* _'1'i ..e ,,,"

released to'tb+'.e.+!.c_ordrain+. The barium then goes to the Pilot Plant sump (usually Tank F-100),
• ( -,

which is pumpedtolPlant 8 or to the General 5ump.

B...uildinq12 (Maintenance Sho_- The maintenance shop generates two potentially hazardous liquid

waste streams. Spent 1,1,1-trichloroethane generated in degreasing is transported to the storage

tanks at the Pilot Plant. The paint shop also generates paint-spray booth wastewater, which is

dischargedto liquid dumps_c.'sand t,'ansported to the Plant 8 liquid sump for processing.
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Decontamination Pad - Waste acid from the cleaning operation at this location is transported by

dumpster to the refinery because of copper concentrations in the acid that may adversely affect

operations at the General Sump. Processwastewaters are neutralized with lime and pumped to the

General Sump. Precipitation falling onto the outside storage pad flows to the stormsewer system.

Tank Farm - The FMPC generates dilute hydrogen fluoride from operations in _iant 4 and the Pilot

Plant. lt isstored for sale in Tanks 18 and 21 and in railcarsat the tank farm..<T_i]'B.is rubber-lined,

but the contents have leaked onto the gravel layer below the tank in th_p.ast. The:cj_ading""'under

Tank 18does not direct ali leakage to the Tank FarmSump. ' ," ' .'
% % _'._w'° ,.ripe ,o ..,. o, o,.'

,..t'_'_f.
e,. b., •j.-,.

Waters collected in the Tank Farm Sump are neutralized with I.i_e:_'etEoreb_i_g placed in Tank 17

the sump. When this tank isfull and the conten_ anal'yced_'[;_'is,f_umped to Tank 2 at theadjacent to
, , :._o.. 0. ;'*e ,

General Sump. Spilled mater=al and rain-water runoff that_'=snot co_tli_ed onthe Tank Farm Sump
%; _i". =;°

flow into the storm sewer system. There is a vaived,_P_n:l/n_ _'ro,mthe sump to a storm sewer
m =" 'f''

manhole just north of the sump. Spills from Tanks.$, 2, &r_;d_as well as overflow from the sump
could enter this manhole. However, Tank3 is r)o/_us'ed:,i:andT_nk 1 contains anhydrous NH3 that

would vaporize. Tank 2 is used to store KOH_ Po_i_'_lea'_:s"from railca_ on the west tracks at the
• •... .... .r.'_ "; •% .,:.,.

tank farm, aswell aspotential leaks on the eas_s'N_.*o_f.th_'_asttracks, would go to storm sewers and
._, *'.', ,._

not to the sump. ._....... . .
'%_!:.:., '.,

Laboratory - The main laboratory_=.,:generateswaste solvents and spent chemical solutions that are
%:_.._,, , ...=

lal_ry'Moms and accumulated.in 55-gallon drums outside ofcollected in carboysin individ..u_J. ......... '_"
the main laboratory buildif_g'; _:.hema'in_':£aboratorygenerates an estimated 4drums of waste

quarterly. Liquid wastes p'0ul'_;!_to.._i_,s and drair,s at the laboratory are collected in a stainless-''_,::: ,. .;i.i_,.'

steel sump prior to be_g_mp_i_Oi_!;Tank 2 at the General Sump for treatment.
.. >..," ; .'-

General Sump -T_e G_tera.I Sump receivesthe liquid wastes from the processingareas of the plant,
' . 9 '_;..'°

described .a_;_e._'lt containsof 12tanks of varioussizes usedto collect, hold, neutralize, and settleas

the wastew_,tei_J,'i:Theoperation of Tanks6, 7, and 9 has been previously discussedin Section 3.3.2.1.
'%. ',

Tanks 1 and 3 reci_,_e.,thefiltrate from the refinery (Plant 2/3) sump. Tank 2 collectsthe waters from._.

sumps at Plant6 (which received the wastes from PlantS), Plant9, the Pilot Plant, the

decontamination pad, the tank farm, and the laboratory. Tank 8 is normally empty and is used to

receive up to 50,000 gallons of diverted stormwater in case of a spill, lt can also be u_ed to receive

water from the production plants in emergencies. Tanks 10 and 11 are used to receive the filtrate

from vacuum filters at Plant8. Wastes collected in these six tanks are treated with lime, the

precipitate is allowed to settle, and the clear liquid is decanted to PitS. Tank 12 receives the

3-37
_



raffinate from the refinery and lime isadded for neutralization. The waters collected on the pad at

the General Sump are collected in Tank 4. These waters and the neutralized raffinate from Tank 12

are transferred to Tank 5 for further neutralization, if necessary. The contents of Tank 5 are then

pumped to Plant 8.

The clear liquid sent to Pit5 overflows after further settling to the Clear W'e['Llocated south of
' :' ..

abandoned Pit 3. The water from the Clear Well is pumped to Manhole 175 f_._i_'h.a.r.ge to the river
',.,;...,.

through Ouffall 001 and is monitored at the Clear Well pumphouse as Ou.tf_llO01C. ",./
,.r' .,,J b0L ,!

3.3.2.4 StormSewer S,ys.tem "•.._;.
,,, "%' '_,.

•* '.; "•., _'_ 'l

** :_'• _'_ % ' '_w'
* '._..d ",," .st,

The normal surface-water flow from the site is directed to Paddy"r,,Ruh':..,i"hestorm sewer outfall
;_.... ,,:.,',

ditch originates in the northeast corner of the site and flows._o.uth 't'_P_ddy's Run• This ditch picks
• _"" .i'_* , ' w_"

up storm-water flow from the east side of the site, ou_.id;e.th_::¢e_( i, as well as excessstorm water

from the fenced portion of the plant that isreleased.'d'jrougL_'Outfall002.

... "';.il,.
Stormwater runoff and spills outside the building_,wi .thintl_'e'_encedarea are collected bythe storm

, .":"'.'"*.:'':,"""'":i"".
sewer system. Normal flow Jn the storm"sev_ez'!•L_cofTected at a lift station and pumped to

,.*., ", ,".. ;.,.,
• 6" ._'. . ";,._"..' _. , ....

Manhole 175 for discharge into the Gre_,'.M._aml'Riv_r. The lift station d=scharge=smonitored as

Outqall 001D. During storm events when the fl_.._.exc_ds the capac=ty of the I=fi_tatlon, the excess

storm water overflows through _.utfall 002 to. the stormwater ditch that flows into Paddy's Run

south of the plant. .-.% %_.",_..'z_"

eo
,. ;, ,.* ..,:,=

," . _ .' :_" *

In addition to the stormwate¢i_inoff,,..tJ_ storm sewer systemalso receivesground-water infiltration

and other waters fro_f, lle_pro_'l_:_ea. As described in the ground-water Section 3.4.4.2, a 1986

study of flows in tL__or_m_.wer indicated that 109million gallons of ground water is entering the

storm sewer Per..)/eah,:_?_/_.nalysisof waters in the sewer attributed to ground-water infiltration

showed con._'._r_tibns of'_nium ranging from 0.14 to 4.06 mg/I. Background levels in the ground

water in this_._:."are estimated to be in the range of 0.0014 to O.038mg/I. Similar uranium

concentrations (O_i_._.,to4.19m_/_) were found in those extraneous waters in the storm sewer

identified as being process/production r_lated. The contamination of the storm sewer from ali these

sourcescan later translate into contamination of the surface waters at the storm sewer discharge

points (the Great Miami Riverthrough Outfall 001 and the storm sewer outfall ditch and Paddy's Run

through Outfall 002).
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However, surface water samplestaken in the Great Miami Rivershow that there was no significant

impact on this stream for the parameters measured (gross alpha, gross beta, cesium 137, radium-226,

strontium-90, technetium-99, uranium-234, uranium-235, uranium-236, uranium-238, total uranium,

+ F', NO3-N, and el'). Technetium-99 was the only parameter that varied by more than a factor of 2

between the upstream.. and downstream samples taken in 1985, and it only varied., from an average
= q' _°

of 1.08 pCi/I at the upstream point to an average of 4.59 pCi/I at the point farthe_i_.ownstream.

. "+.,...+ _. ';. %+

The surface-water samples from Paddy's Run reflect different results. Wt_ae'¢he flu_ri_es, nitrates,
/ A b, ,.

and chlorides were not affected by the uncontrolled discharges from.,_h_.si.t_;_:t_e.grossalpha, gross
%% +,._+ ,l.,pt .. ,,....+_.p'

beta, and the uranium results indicated significant increases in these p=_'ra'i_eters.The averages of
,# !,o+,, * "%.._+"'+,

the gross alpha and the uranium results varied by an order.,,++_:._agnitu'de"(10x) between the
'+., '°. '_._. '%,,o

upstream point and the point just downstream of the confluen_.'_tP..t_a'dd'y'sRun with the storm
41+*" _.',, 11; =

sewer outfall ditch. ".,. '-.. ,_..,
'.+..:... .;.

i+_,.+. ,, ".
+.+,+,, •.,, +,.+..,,,+=.,.,

The storm sewer system is being upgraded by the.fn_ali=_tJiOrl of a retention pond. This pond will

receive and hold waters that currently discharge,to Fad'¢ty'si_LJhthrough the storm sewer outfatl.
+ +"+ ':'l_ ' %%

+ These waters will be pumped for discharge thr¢_t£g_t'.'E),utf_l+'001+tothe Great Miami River. These

waters include the stormwater lift station ove_fil_*._d"t_'e dischargesfrom the storm sewers south
++.+ '. .!_., .,=

of F=rstStreet that toe into the dtscharg+'.ti_e b+l_. .the Id'tstation. The pond will also provide
= '+,l+,+,.:.,,:%_'I "m"

+: containment capacity in the event of a spill iht'.q;+.l;hestorm sewer system. The stormwater in the

retention pond will also be able t_;./_ returned.to the general sump for treatment, if needed.
•ii;i ?_ ." .+°

z ,;_ +. "+.:, _'l,v. ,:+

3.3.3 Environmental Mo_,it6rir_g....,- .... Prog+_
. , ," :_,- +t°.. •

',!' ++. • ,,;+_, i,..+'+..

.. _ ,.,.%, _:. '..'

3.3.3. I NPDESMonltartnp .+.++-,+,..
, ':', _+_i_• ::, p *

= • _._::,:•.+,.., ..._..,;'

There are six N._DE_'-_ooitoring locations on site. outfall 001 is sampled once a week at
, . _ ._ .,,

Manhole 175_"i.Nn"automatic'flow, proportional continuous sampler is used to collect a composite

over a 24-t_'i:_:_:,_.+_od. The sample is refrigerated whi*e it is being composited. The parameters

= measured at thir;'.iq'i:_tion are pH, suspended solids (TSS), ammonia as nitrogen (NH3-N), oil and
_ ' ._,

grease (O&G), residual chlorine (Cl2) (summer only), and nitrate as nitrogen(NO3-N).

There are four streams contributing flows to Outfall 001 that are also monitored as NPDESsample

points-the sewage treatment plant (Outfall 00lA), the General Sump (Outfall 001B), the Clear Well

(Outfall 001C), and the stormwater lift station (Outfall 00lD). The discharge from the sewage

treatment plant is sampled at the discharge from the UV disinfecting unit. This point is designated
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Outfall 00lA. Parameters measured here are pH, BODs, TSS, and fecal coliform bacteria (summer

months only).

For NPDESreporting and discharge limitations, the results of samples collected at the General Sump

and the Clear Well are combined. The General Sump sample, designated Out"fallO01B, is collected

from the discharge of Tank 9. The Clear Well sample, Outfall 001C, is collected _m the Clear Well

pump discharge. The Clear Well receivesthe final liquid waste dischargefrom'it_e'p.rocessareas of
'=' i: .'.1.

the plant. The parameters measured at these two points are total susper_d_=_:]_solids(T_S_;hexavalent

chromium (Or+6), total chromium (Cr), iron (Fe), nickel (Ni), and co_.i_r (_.., A_er the separate
%*_ I'°,w," ;,po ..,., °t., ,w

samples are analyzed, the results are added together to give the ti_..!_:.pmount (expressed in
,e0,. *%.,', .

kilograms per day) of each of the parameters discharged from th._s_=_s.ourc'es"
' =."_%. ' _ P.'," ' !_%." *

The discharge of the stormwater lift station is monitored _or2.TSS_d oil and grease (O&G) for

reporting asOutfall 001D in the NPDESdischargemonil_'_igg_:el_-.,
, ,,0 , f ; , o ;. °_. .. ,

... .,..._

_° w'i:,' 'f_,.

l" ...,.° °_ .f..% -° , . •

'_, '% .,. _

"Thesixth NPDE5 monitoring point is the stormw0.a't_rlift,_ation-ove_iow, Ouffall 002. lt is sampled

at the same point as the stormwater lift station b_t_ty,at t_es when the lift station isoverflowing
• "' '" ' " , r::':'- ""' ; ;''_"

to Paddy'sRun. "'":•,.:'__"-_,..'*_':..._.'"',."_;"
°!;._., ";',..ii.', ,
-_;,,z_.' - ..: :_, ..

,_" ;:..f, "... ',

3.3.3.2 Surface-Water Monitoring "_.:".
_°

°.°

• .. . _.*'".._*
",'. _._.%.. ,.. '.'.,

5u_ace-water samples are coll.e_ed _ly..a.fthree points in the Great Miami River: one upstream
,*" .. %.: *, .:*J

of the plant, one downstream-_f Ogtfall'_;_::0'and the third downstream of the confluence of Paddy's
,_ . _, .* :_' _*.

Run with the river. These'_!e_ ar_,i_halyzed for U, grossalpha, grossbeta, fluoride (F-), NO3-N,

chloride (CI-), and pH.',_'_,l_se_m.i_)!_:_arametershave historically been monitored at two of three

points in Paddy's L_*t_"I' _.pgint is upstream of the plant site, and the other point is either just
"_ ,,;;:..:.:=_ ." :,,_ i.;'

downstream of.the "'¢q._luence of the storm sewer ditch with Paddy's Run or at a point

approximate_i.h'a[{_ay betWeen this point and the Great Miami River• The sample is taken at this.' , f.,_
,," _. ,'.:.:i

latter site onl_ !,f,t._ere isno flow at the site just downstream of the confluence of the two streams.
'.'_ _%.

•'.,. '%

"_. _'

In October 1985, three additional sampling points were added in Paddy's Run. These points are

located just downstream of the railroad bridge, just upstream of the confluence of Paddy's Run and

the stormwater out-fall ditch, and approximately halfway between the other two sampling points.

Grab samples are collected at these surface water sampling points.
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3.3.3.3 Fish Monitoring

Fish sampling was conducted at three locations on the Great Miami River in 1984and 1985 by the

University of Cincinnati. One location is upstream of FMPCand the other is near the confluence of

Paddy's Run and the Great Miami River. Average concentrations of uranium in 1984 ranged from
t' :?,

0.24 pCitg (ash) to 0.33 pCi/g (ash), with the higher concentrations found ups_eam, in 1985, the
.-._,. _.;,,,,_,

uranium concentrations ranged from 0.09 pCi/g (ash)to 0.16 pCitg (ash). 14_h_,._ocentratJons in
,.0:.-.,.

1985 were found at the third location near the outfall of the buried efflu.e_t, !i_.e. ".-

o 4 , • _ .... •

3.3.3.4 Sediment Monitorinq "'. _.

..' i_';'.. "'..,:'
''. 0,, .,i_ .,,t. "

During the survey, observations were made of the sediment sampl'in_._ri_'Cec_ureon Paddy's Run and
P" *i

the outfall ditch. On June25, 1986, 6 of the 27 sed0ment'.$_tlons"_._re sampled. Although the

sample collector was unaware of the existence of ao_a_pli ,r_:_i;oqedure, he did follow a sound
',, .,%....:. ..... ...._,

technique, was consistent from one station to,.the n_..and decontaminated the sampling
% ... _, :.'%

equipment between stations. "' "' '" _"

Sediment samplir_g on Paddy's Run was conc_u_.it_; 1984, and 1985 at 7, 14, and 27 stations,

lt is difficult to make cc_m_ariso'/i:_'_,'acnongthe years, since station numbers andrespectively.

descriptions were not consistentfrom year to yea_.,
,0

_:,:i,_, ,*,

,% :,: .f,,. ,' . L"o

The highest concentrations of .ur_n0d_:rrl.alt.¥iearswere observed along the outfall ditch and at the

confluence of the outfall ..dt_h,-a,nd.,. Pa_ct_"s Run. In 1983, uranium concentrations ranged from
i" 4 • ... _=,

1.7pCilg (dry) upstream ori'P.il_y,_s R.u_]:(o910 pCilg (dry) near the mid.point of the outfall ditch. In"";_i___. ,'_';'i,"

1984, uranium conce_t_i_ns r_.'_ from 2.3 pCilg (dry) upstream on Paddy's Run to 296.5 pCilg

(dry) near the conft'_nc_,iQ_._.a.,ddy's'_"_ Run and the outfall ditch. Concentrations of uranium in 1985
".._ ';.:; _;',_... ,, :._'

ranged from 0.6pCitg,;(d_y) upstream on Paddy's Run to 46.2 pCitg (dry) near the confluence of

Paddy's Run a_d'i_t_utfal_itch.

"_C'.
Technetium-99 w'as_.a!,_omeasured at selected locations along Paddy'sRun and the outfall ditch, lt is'Z

not known how the selection processis conducted; however, different stations were monitored for

technetium-99 in each of the 3 years. Maximum technetium-99 concentrations were found along

the outfall ditch and near the confluence of Paddy's Run and the outfall ditch. Maximum

concentrations were 17pCi/g (dry) and 30 pCi/g (dry) in 1983and 1984, respectively. In 1985,

technetium-99 concentrationsdid not exceed 6.9 pCitg (dry).
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Uranium and technetium-99 were also measured at locations upstream and downstream on the

Great Miami River. Generally, concentrations of uranium and technetium-99 in the Great Miami

River sediments were much lower than those observed in Paddy's Run and the outfall ditch. The

maximum uranium concentration (3.1 pCi/g [dry]) was observed 50 feet downstream of FMPC in

1983. The maximum technetium-99 concentration (4.gpCi/g [dry]) was observed,,at the same

location in 1985. Once again, it is difficult to make comparisons, since different station numbers

were used in each of the four sample years (1982 to 1985). .';"''?:;"_"_",, •, ..,,,,q, : I. o
'_ ,_',o,

,, I o %. '%

,° ,. i '

3.3,4 Findingsand Observations .... '_' 4, ,' 4,,=_..o

',".,;_,.,
ao ,%... '. _,=

3.3.4.1 _ " _ .....' "'"o '_,,4 '.=,:'. ?a,,.

, o.%o ..: .,.,.,%;o

%: a=

None ".::". "!';_}5,,.
° 'o._' "'t. %'

4w. ... " . ....:_.q _ ::"..

_. "_ ':..,3.3.4.2 Cate_ ,. ,,,., .,....,,.

=el
_",. "e °._t ',.
_, ;:_:" t %=: ',,
', "o '_; .e

1. Contaminated Recharqe of Ground Water2,._:Eq_tamIP_atedsurface water in Paddy's Run and,," a.o o. .:%

the .stormsewer outfall ditch isa source_.f_0nl_m'irJ§tion of the offsite ground water.
s _. ", ';' ::i,",

",,_ _._.;. "_'.i.=_.'..,
•,_.#..,:_.. -. _.,

' _';'_ '._l_

The 1985 Dames and Moore ground-waRe._;_udyidentifies Paddy's Run and the storm sewer

outfall ditch as the princip_!i_ource of u..=aniumin offsite wells in the sand and gravel aquifer.

Becausecontaminated _u_fac_:£_ia_;ers'_"theselocations passover recharge areas for the sand

and gravel aquifer, uf_f_iu,m,cont_lr_nation is transmitted to the groundwater. Additional

details concerning l:_._¢_en_|-'impact to the ground water are provided in Finding 1,':':_i_ ._, ,?_"',"
Section _ a z _ ."_:._.. "*_!'.':_'i.-"

........,':',,,.,:_;""*",_,"'_"_, *;;'i"_'_i"
."._,_; , .,,_

.'_ ..';- ._ ._:.
",! _ .;_, ,_,_ :'.#,_*'._.• , _ _-,

'._ :.;:..i.__._...'..,_,_'

2. Potential PCB 'Nigharcles. lt is possible that PCBshave entered the environment through,.• '_..%

surface'"ronQ_[,if tl_'are present in the current or past inventory of waste oils stored behind

the i'i'q_.id,.[._cinerator. A substantial inventory of waste oil dru;ns (approximately 1000) has

been _ore'_.'_,_. tdoors on an unprotected concrete pad. The chemical constituents of these
.j,

waste oils have not been identified and could potentially contain PCBs. More detailed data on

this problem is presented in Finding 1 in Section 4.2.2.3.

ANL is sampling the waste oils and the trough around the perimeter that contains oily waste

for PCBcontent.
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3. .Potential Solvent Releases. The Hazardous Substanc_ List (HSL) contaminants,

1,1,1-trichloroethane and perchloroethylene, are not monitored in the effluents, although

they are used in large quantities throughout the plant. Significant concentrations of these

solvents could be potentially released in the wastewater without detection because no

monitoring is performed for these parameters.
,:_

'. '!,.0

The proposed Federal Facility Compliance Agreement will re, re"!m'q't_)to.ringfor these

substances on a monthly basis at Outfalls 001, 0018, and 001C"._i_:e larg_,.quantities Of
f' oA *, ,.

perchloroethylene are used in the laundry, it could be possible'"f_i'r tN_:ma.t,erial to enter the
%% =w' I"/'= "" ' "*"" .'.,'"

sanitary sewer system,which is monitored at 00 lA. .,..,,.,,ef , . .

*':tid '== " [_l. •

b, . Ih_" .0.,o

ANL is analyzing for these contaminants during the sampling.lac_[_h'_sis phase of the survey.

' •, ;,,. ".'.l'',.

%,' ._.

3.3.4.3 Cateqory III ,_":...... _-',.,'..... .
...' . 'o,_,, o. _:_'

_'° '%'1" .._f:' : o.I' '"%. o. .

° °t '. •

I Uranium Contamination of Paddy's Run,. Urani.um "fs entering Paddy's Run through
, , _ _- .:.0 •

",.._ t., "_.._',.

uncontrolled _torm-water ditches orig!nati_.jor_,,,the"_lant site. The fret that contaminated

storm water in these ditches is not con:b'6tl:_}.,tr'ea_[ed causesoffsite release of uranium.

_.,_'_,_, -. _.

Sampling along Paddy's Run, instituted f_.t:a_e 1985, ind=cates that several d=tches on the west

side of FMPC ar,;,_sources,.:_,uranium.,entering this stream. The average total uranium
'.;!_:",_. .,",.f

concentration in the surface_l_r._._ples taken during 1985 is shown in Table 3-6. The
.,_:'i_;_' "%.._.;,_._

sample locations are..tdenti;fied in Pi_ure 3-7. The ditches from the plant site that discharge

into Paddy's Run are Ne_C.._t_ed_:._he following paragraphs.
• ",':_.._, i:' :. _',i'_ -

,.. ,;.._ "; o

One ditch ru.l_.,n _,_so_.t_erlydirection along the security fence on the east side of the plant

and is the._egih_.hg of the storm sewer outfall ditch. Most of the waters entering this ditch
"*";"" "' th'_outhwest corner of the fenced area are from areas outside the fence.before. =,_rea_he_i

Matei"ra.(._.,_illed just inside the fence, or south and east of the transformer pad, could also

flow into th_sldjtch. However, the storm sewer systemhasseveral catch basinson the east side

of EStreet that would pick up the majority of the runoff from inside the fence in this area.

This ditch passesunder the parking lot east of the south accessroad where it picks up runoff

from some catch basins in the parking lot. Just east of the point where the waters from the

stormwater outfall (002) enter the ditch, there isa 16-inch-diameter steel pipe that drips water

into the ditch. According to print 22X5500P00537, this former drainage line from the General
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Sump and Plant 6 has been rerouted to the storm sewer outfall. Plant personnel state that the

end of the line at Plant 6 and the General Sump is plugged and buried.

Outside the southwest corner of the new Pilot Plant building, inside the fence, isa depression

that collects runoff waters and discharges to Paddy's. Run through an 8-inch,. steel pipe under

the road• Just noah of the new Pilot Plant building, adjacent to the fen¢_.,.there is a broken

tile-field discharge line. Water collected in this tile-field system drai_'_,_.d!tch leading to
11" ,t;I., '

Paddy's Run. Approximately midway between these two points.,i_.=a_other di_arge to the

ditchleadingto Paddy'sRun. No pipe was observed,altho_'g_fli_,;wa,sevidenton the

quiescent water surface in the ditch adjacent to the west side of th_'r,#a O,

.:.,.i'_.._".,':'_., "'.,.

The uncontrolled runoff ditch with the greatest potentia_,..fc_f!_llu;_ing Paddy's Run is the
,p,, ii' •

ditch that crossesthe western fence line, just south o_'.t_e.Clear,Well, This ditch hasa flapper-
'"_' _i',. _;"

type valve that can be closedto block the disckiar_e.,to-_.Ped_ys Run in the event of a spill or

other known sourceof contamination. This._tiIct_ar_i_s much of the area west of A Street,

including the pit area south and east of Pi_:._, 4;_a._..r_.,6.T_e drainage from the area between

Pit5and Pits3 and 4 flowswestward ina d'__n_'i;'ng thesouthernedge ofPit5and then

acrossthe road and down a depression'l:q'=R_tt)'s R_'n.
._'_.,r,,. "_'_',ii",.

Two other ditches from the plant s t._.,; dy's Run just south and north of the railroad

trestle. These ditches run _.S._ from the.plant site, parallel to the railroad., The southern ditch
"_'_i:,;_.... .(._/

picks up seeps from the.;_orth'_'ce., .,.c_f.,91t5 and the area between Pit6 and the railroad. The

northern d_tch gath(_fs;;Wat,er.,from'_he area used for a landfill, as well as surface drainage
. ,-_,. ,. _;_'. ,.-......

outside the fence orrl_..._a.._rtl_._ side of the plant. Spills or contaminated runoff from the
,,. "_iZ_,'.. ,:_':."_'='" , ,

fire training are_._h oT_i_ant flow _ntoth_sditch.

2. Exfiltration in Ma_.,Discharqe Line. The 4,200-foot-long discharge line from Out'fall 001 to the.,,- 'T-.. ,;(_,.

Great _i_i"L,,_iver n_aybe a source of offsite ground-water contamination. Exfiltration from
,_* _.._. .. ,_11_'1=

this 30_y,_ld line may haveoccurred and, if so, would contaminate the ground water.
**',_h,'%

%,;' '%

*_.i.,i'_,

This line is located in sand and gravel deposits that would allow any leaksto readily enter the

ground water.

3. Ground-water Contamination of Storm Sewers. The storm sewer systemis being infiltrated by

contaminated ground water. Ground water seeping into the storm sewer systemprovides a

conduit for transport of uranium off the FMPCsite.
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The 1986 Dames and Moore ground-water study showed that 109 million gallons per year of

ground water containing uranium at 100 to 4,000 times background levels is entering the

, storm sewer in the production area of the plant. This contamination is in addition to thai

normally associated with the storm sewer due to runoff from the drum storage areas during

storm et'ents. A more detailed discussion of the ground-water contam}'_ktion of the storm

sewer systemis presented in "Hydrogeology," Section 3.4.4.2, Fino0ncje,.,,.:,, ,,.
i, ,, "= "J

d _,At,._ b.' 0 '*
¢ , * ;J

3.3,4•4 Cateqory IV " ,.... '

1 Hexavalent Chromium Discharqes. Hexavalent chromium,,_r;,_6).l,sper0b:d0callydischarged by
• _%o, ,%o ' ' l lh,;., '.,!. ? o

FMPr. to the Great Miami Riverin amounts that exceedthe N_"_r_it limit.
'.._,?,., ',i_i_,,

. "al;i'., ";
The Cr+6 NPDESlimitation for the combined G.e.h_ral5Um_"clnd Clear Well sampling points

was out of compliance 21 percent of the time:lr_.191]¢_._..,.,. , .,,25 percent in 1984 (NLO, 1985). This

limit is determined by adding the mas,_,.!oa'di_g..in"kii'ograms per day (kg/day) of Cr+G
. !". .,_..'_,,

discharged at the General Sump (samplin_.,;(nt, 00"1"BIto the kglday of Cr+ 6 discharged at• '" ' '=, _ ' _:''t =. ';',*_1

the Clear Well '(sampling point 001°C'3:._,,,';_[_'e:'.,;';'m'_are 0.008 kg/day daily maximum and
4'_., % "r_,.._," ,0 , , ,

0.004 kgtday monthly average. A r_eW o_.data 0nd0cates that the amoun_ of Cr+ 6 =nthe.

Clear Well effluent is usually an oroer 6'f:_a=gnitude greater than the amount of Cr + 6 in che

General Sump discharge. 6_.However,si.ricethe major portion of the water treated in the•i!..:_:.,.. ..i..,,,
General Sump is discha[gc,d thr_., gh._Lt 5 to the Clear Well rather than at the General Sump

,-.' _., _.;_ _'v,,..o_ _:_

._:.' "-i:' :i-;';'

discharge point, and,.c_ts _or Cr+ 6_re not run on these discharges to Pit 5, it is not known

whether the C"+6 '_Sfrom_e General Sump or from waste pit ieachate that isentering
%_ i _,* '_;i". :: ..:.. ..',.,;_,

th_ I_l_ar W_=ll ,',i_"i!_,, _'%_:_,i_',_,"
............... 0,_ ;.._ , , .

r :t, "_"
• %- t'

• ,;',_i_;;,,.;(d",-- .., _ ,.;'

2. Cyanide DischaicL_._ Cyanide in excessof the Ohio water quality standard of 0.025 mg/I was_; _ :/_i'.

reporlpe_'0n_ Form'2-Canalysessubm0ttedwith the NPDESPermit renewal application.

These cyan_d.e;._¢N-)concentrations were 0.042 mg/I at 001, O.10 mg/I at O01B, and 0.08 mg/I at

001C. No usesof cyanides, other than as a laboratory reagent, were uncovered during the

survey.

3. UnreDreser_tative Samplinq. The anal_ical resultsfor insoluble materials (including TSS,O&G,

and uraniu,_) at 001 and the uranium results at 00lD and 002 are unreliable because the

samplesare not truly representative of the stream being measured•
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• FilteredSamloles. The filter at Outfall 001 removes some of the insoluble materiais before

the sample is taken. The sample pump at Outfall 001 (the main discharge from the plant)

has a filter on the suction side to prevent particles of sand or grit from entering and

damaging the pump or the solenoid s_mpling valves. Although several nail holes were

punched inthe filter "in order to provide a representative sample," ttie;i_esultsobtained at

this location for insoluble contam0nants, since May 1979 when .fJ_p.'_._p was installed,
, "I t . .%

cannot be considered accurate. , i',_._'.; , '-:
.*' 4. t f +°

' _+.: 1",1.' .r._'. ,,,'.... '

• Samplinq System Confiauration. The physical configuratioi_;c:_ the sample piping at
--' ! ' ! ,t,_= '=* 'xr.

Outfall 001 causes suspended part=culates 0n the sa_l_e t_.potentially differ from the
• ,. t '*llhr _'t.

concentration, in addition to the inaccuracie__a_crb_;'the filter at outfall 001,discharge
,ff ** =' I_I

° I. " , i +.. ,

the configuratnon at the sampl0ng system downstreom oT.?_++epump can also =ntroduce

errors. As shown in Figure 3-9, the continL_++_;f!+c_';'+r_m.the pump enters the top of a

larger-diameter pipe, which acts as a c_star_;,Pt_ad tank. When the solenoid valve is

closed, the head tank continuously,_verfl_W5, out._he side of+tak. to waste Since
, , . '!..._,,, '..,r ', . ,

particulate matter tends to contlnue_,:the _irect0on in which it is moving, the
.*...... ,_",._,+.,"+++,,+,_:i_+..,=

,... .+' ';_ .._ % :!°,

concentration of particulate matt_ im+_:;bot_'bm of the head tank will tend to become
,p, "'._!t_., "

greater than usactually preserlt:+_,the _¢eom be0ng sampled. On the other hand, since

there _sno flow out of the botto_,.+Of+the head tank unlessthe solenoid is open, the

particulate matter ten_,s to settle _l_tOthe bottom of the head tank and into the line
•:i_"?.:., ,"+.J*

below the offtake l_,th+:+_mme _ntainer This would have the effect of making the
. ._- ++.__;i+..,+<.+. • _,+_,.,,%;,:+;_", , ,

water del0vered t6+!t_e.lample'oi_'nta0nerlower _nsuspended particulates than the actual
, .: .+" ,. _,. .

waszewater ',.+,_+",+,i,,++" .:_;':."
.,. _')'+ .,+', .._++t"',"

, . ,,,,_!,._J... "_=.:,',_tt¢+,,-
,+.'.,+._+.=%','+., ;i_+_+"

• Sample P+_hts_h Strainers The composite samples collected at sample points 00lD and

002 pass t_+h strainers ahead of the solenoid valves prior to entering the collection
..''. '._ ",_.: +";,.

tan_5; +Pjrticula_.+"'uranium present in these streamscould be removed from the sample by
o, .ja I'

,=' :_, .',+i_,r"

t_ie_._iners The total suspended solids (TSS) or oil and grease (O&G) results of the'.? :

NPDE_':_'_,..pie for these locations are not affected because they are collected as grab
samples from a continuously flowing line that does not passthrough a strainer. However,

the composite samples for uranium could be affected if uranium is removed.
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3.4 Hydroqeotoclv

3.4.1 Background Environmental Information

This section presents background information on the general aspects of the FMPC ground-water
q',

regime. The following subsections discuss regional geology and hydrogeotogy'ai_they relate to the' 0 ,,'

sll.e-''-. " " '_.....'
• '-i._ 4 %,,

3.4.1.1 Geoloqv . , ' .
• % ._,' nP g .o ..,

D I

_, '%, _'.

g,La "ou:l:wash.The valley is
The FMPC lies atop an ancient river valley that has been infill_cl_y'.• cial'

.% 0. .., , •, '%.

approximately 2 miles wide and was cut into Ordovician age lime'_t'p¢_..ai_d.ghale by an ancient river
, ,. °o, •

during pre-Pleistoceneand/or Pleistocenetimes. The lime_or_e...._nd..,shate.,_bedrock occursat a depth
_ of approximately 200 feet beneath the surface of the EK/!I_:.A-;l$0;'.t,o 200-foot-thick layer of glacial

outwash, consisting of sandsand gravels, immediat_y.oveHi'.es.the bedrock.
', "% '. "t t

0 '_ . '0 '._ ',_

Overlying the glacial outwash and extend0n_, to _.,_u,.rfaCe'ns a clayey till, which is typically 20 to

50 feet thick in the FMPC site area. The t[il;..._O;Jg_ll;"to_.'bethe remnants of a glacial moraine, is

generally clayey but iskn,_wn to contain _;zmU,andg.rav.el.

m,

The configuration of the infilled _tvervalley is._hown in Figure 3-10. (The infilted valley is known as

the "New Haven Trough.") &-,{:onc_t_. I .g_togic crosssection of the New Haven Trough in th_.

vicinity of the FMPCis inclu.o_"'as,F.igure3.4:'1.
Q" 4* .•" ,.;" ,J.

',:. _; ,!;..."

3.4.1.2 Hvdrocleot_i".'.. "_ " "'L ' " " ' _'_ ""' '' " ' '

,".;v" ; ;

Ground water oc;cursin_ia_[of the geologic materials described in the previous section. Of the three

geologic uni_ __d (_rock, glacial outwash deposits, and glacial till), only the glacial out'wash

deposits cohstj':tutea major aquifer in the FMPC area. The bedrock isnot considered to be a reliable

water supply I:_a.'._. of its reportedly low hydraulic conductivity. The glacial till is reported to
_

contain perched water above the main aquifer within the glacial outwash deposits.

The glacial outwash deposits within the New Haven Trough are part of the major buried valley,

which extends from Dayton, Ohio, to about 15 miles west of Cincinnati, Ohio. The aquifer associated

with these deposits has been characterized asone of the most productive sourcesof ground water in

the midwestern United States. Typically, the qround water occurs at a depth of 30 to 50 feet below
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the ground surface within the trough. Individual wells within the buried valley have reported yields

as high as 3,000 gallons per minute (gpm).

In the site vicinity, the buried valley (or sand and gravel) aquifer is hydraulically separated into upper

and lower units by a blue clay layer (see Figure 3-11). The blue clay layer is a.pproximately 10 to
20 feet thick. ',_',,

• 0, ';;.,

' 4' ,::*,. 0

Ground-water flow within the buried valley aquifer beneath the FMPC is.tffought to 'br(ginate north
.° .J " • ,_.. ,.

and west of the site and flow to the south and east. A depiction of,t.l;_ g_e;r_.li.z.ed ground-water

flow is included as Figure 3-12. Flow of the perched ground water wltb.rr_:the till at the FMPC ts

poorly understood. However, it is postulated that shallow-pe_.C_'cl_,:wc_terfil:_ along the western
'° . '% ' ';Ih_ ' " !'*°

site boundary is toward Paddy's Run. Flow is also likely, bdt."n_,.'_ru_'en, to occur vertically

downward from the perched ground water into the buried '_le.y.... aqdi_,_,v.
'i0 .%. =*'

r, , '* --,.q ,m ''.

.,... _o ..o: ........ ._'

Use of the buried valley aquifer in the vicinity of J_VJPC'i_.!iestimatedto be in excessof 37 million
% '0. °_ -o

gallons per day (mgd). Major ground-water user_.are"shOwn oh.'_igure 3-13. In addition, most local
't, '..

residences and industries useground water for th'ei_t, abl_'$t)pplies.

3.4.1.3 ReqoonalGround-water Qualot__',,_;.:, " "%:,"..
.. ..,:,?_.. ".,_.,

'_%_"i'l._.t,%

Spieker (1968) indicates that the,dower Great..Miami River valley has a calcium bicarbonate type

ground water. The water is._u_,,,.l_:;!h_rd/'with total dissolved solids ranging between 300 anda ,

600rng/I. Nitrate, phencl._,:_'an.d,det_r_nts were noted by Spieker (1968) as constituents
• • "* "'"_ I =="

contaminating some of 'th_...,l_._a g_und-water supplies, although the level and extent of• ,,i.:,.,_!.- ._,,,,

contamination was cor_..!_lerecl_[./IOil;'_'Contamination was most evident where pumping had drawn

surface water into".it_e _jfer. Other contamination was linked to agricultural application of

fertilizers and imp.r.oper.!i/:constructedseptic tanks.
..' _. _. '_..,. '_:_.

.._ .,. " ., , _ %,.

• . • "

3.4.2 Ge't_.f_l.t3_scriptionof Pollution Sources/Controls
;..,__.,..

, _.

Sources of ground-water pollution at FMPC consist of various known and unknown releases of

contaminants (over time) to other media. These releases subsequently affect ground water.
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In general, the major sources of ground-water contamination at the FMPC Site can be identified as

follows:

• The production area.

• The waste pits. =

q,' i,_

• Surface water discharges from the production area through the storm2'._,wet outfall ditch

.',;'.,./_./' _.,
to Paddy's Run.... ,,,.;.._.

.i

The production area is a source of contaminants because of the use;"_'cl r.elease,of chemicals and
• t.. "_* ,I.,P 'D.. ,,,,,.,= ,,.e

radioactive materials in the production operations. Storage of contami'nat,ed. production materials

on porous soils, spills/accident_, and process releases of surface,,_ter...and alcborne contaminants

have caused a build-up of pollutants in the soil and ground w_rter..lm',he"production area. This

build-up actsas a sourcefor continuing release of pollutants'l_'_Ue gro_Y_dwater.
._ ,, ..., '*"".,;_'+'*'+.,*

P ,,_ .*, ,, .. +,_The waste its are a known burial ground for vari,ol,_ haZgt_pus and radioactive .wastes since the

early 1950s. The inventory of wastes mixed in t +_P._+epi._ihas not'been carefully tracked and has not
';, _ ,_..!._',.

been easy to accurately re-create. Engineer!ng';-_T;}_s Used for the construction of these pits,

trenches, and landfills do not meet the curren_:_ii_i.'fo_._ontainm,_nt of pollutants. Thus, releases

from this waste management area prelacy., re_.'e_nt the single most concentrated impact to

ground,water quality. "=:._i'-+:..
d.

4": ;i* •

%::; .j ' •

Surface-water discharges fro_,,the'_;_n-_a'(er system in the production area are primarily a
_;' .." _: _h, ,,i_

% _;r:"

concern because of the urar_'um.,.+- a._dothe_'._'elatedradioactive particles washed from the site during
•_._.+. ,. _:;- ,_'_,

storm events. ',,;_;'_,__:;" .;:_+. +
• :_i+i_.,i.,", .,.?._'_;,

.' _-" ._,i._, ",_i_';,

Other sourcesof g_'nd-_gr pollution are lessimportant individually but contribute significantly

asa group (e.g., .flya;_:_i_.;'rubble piles,etc).., : +. . ,, .'_:_.

3.4.3 En_ntal Monitoring Program
.= ,

This section presentsa summary of the FMPC monitoring program and the resultsof this program

(environmental monitoring data). The following subsections discuss
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• The ground-water monitoring program, which includes well location and construction;

sampling frequency, procedures,and monitoring parameters; and sample analysis and

quality assurance.

• The results of the monitoring program, which includes a discussion of ground-water

quality for the perched and the sand-and-gravel aquifer both on and 6ff,.site.
,,, .,.

o. J ,_

......=""':/';i;",,L

3.4.3.1 FMPC Monitorinq Proqram, ..,.... ,, "....
.r , L '"

"'t ""'w' =',¢'" "" "" .- ,..'

Well Location ", _.
..",",;.... '":'i_".

$.,.."'.,-,.

The ground-water monitoring program at FMPC consists of 37 _.i_",W'_4£ and 25 offsite wells, as

shown on Figures3-14 and 3-15. The majority of these vveiJ'_-rponi_,$he sand and gravel aquifer

and only five wells monitGr the perched aquifer wit,g i_,;_e,..,:giei_iaJ till. A summary of the total
"..; ,'.'.''":........_,.

monitoring system is included in Table 3-7, which,_pi_t._.._be number of wells and the associated,, ... % t.0

, ., '. •

"... ',. ',,'aquifer monitored. .,:,.,. .,,, ,,
• , " ', 'i: dr.
' , .', '.'r ,,

" ",.(..'_..., %_./ '_._.

The majority of onsite wells are used for..rn'o_kq_..:_,...,0nl_. The offsite wells are typically used for
.... :;. :",,_ ";',7.i.'*, ....

domestic or sndustnal water supplies by p_;va.tepaN_e,s. Imtial momtonng wells (called "test wells"
...i_',.., '_.

by FMPC) _nthe sand and gravel aquifer wer_l_lted _n 1959 and 1965 in the waste pit area. The

three onsite production wells ,_re install.ed in 1951 in the lower sand-and-gravel aquifer.
• ,.:_.._._ _,'" ,_0

Additional onsite momtonng .._lls v_./,ns .t_fed in 1984 and 1985.

.. ...._;.WellConstruction .,:.:_,....,.,..:.:"
•._.:_::- .._....,_r

'_} ..}, _.:.'..,
. ".'.i_ _it;. "l_ _.*_;:!: -

.." ..._'_'_,...i_'_ .=...' .r" .'

The site test welis,_all ._:_j_. !,9.59 an0 I965 are constructed of steel casing of various sizes ranging
'" ,:,:,_;,..:i"'.,," ", ::,',_..;'

from 4 to 8 inch q._. 5cr_ns are of steel or brass construction and lengths of screen vary. Lead was

used as a se._'.l_e_._eenth'_'_eel casingand brassscreen on some wells. Constructiondetails are not

complete f'br._._L._these wells. Construction logs for two wells installed in 1951 are available, but
• ,, , t_,

the locations of _th_ells are unknown.

The onsite production wells were constructed in 1951. Eachwell hasan outer steel casing 38 inches

in diameter set into the blue clay, which separates the upper and lower s_nd-and-gravel aquifer. The

inner casing is steel, 26 inches in diameter, and extends into the lower sand-and-gravel aquifer.

Twenty*foot screenswere installed in each weil.
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The monitoring wells installed in 1984 and 1985 are ali constructed of 4-inch-diameter PVC. One well

isconstructed of 6-inch-diameter steel with stainlessscreen, Screenlengths vary from 5 to 15 feet in

length. Screenedintervals are sealed by a bentonite layer placed in the annulus above the screen.

Of-fsite wells used for monitoring are of varying construction. The majority 9f the offsite w_lls

currently sampled have no construction documentation. '_"'.,_,
o_,. 4 =1

.,'..."_' ?t

SamDlina F,,recluencv,Procedures_and Monitored Param,,eters ,.
_° .° t

o; . _ 0

., ,.. , ../,..'t_ o_' I'P''' ",

Table 3-8 presents a summary of the well-sampling frequent!es and'.tMe chemical parameters
,, , .* !.%.., '/..J °.

analyzed during each sampling interval. The chemical pararnetdr_'ari_ ._..esente'cl, where applicable,

in Tables3-Sa, b, and c. The monthly sampling by the FMPC Wa_, W_r.:'treatment plant (VVTP)

personnel generates data for onsite use only. This samp}_g, _n in 1965, is the longest
continuous sampling effort for ground water at the site:" :,...... --:.:'- ,"',

lD= '|; '=''o

Monthly sampling of offsite wells is conducted,.by,.FMP..C:,Env=r_'nmentalSafety and Health (ES&H)
' ', " , '. _' •

personnel. This sampling effort was begun in late:i_i_l in Cesponseto the discovery by Ohio EPA of

elevated radionuclide levels in ground water'_n_ffdt_i!,WeFrs.The analytical data obtained from this
._, ",., !;.,

sampl0ngeffort are used as part of the ov_r_l.envr'r_ental..,,_ .._. monitoring program to assesspossible
effects of FMPCoperat0ons on the local environ'_,t.

$,

The quarterly sampl0ng Is cond_ed _:_,r=J_iy contra_o=' personnel h0red by FMPCto perform the

sampling. ES&Hpersonnel g_W di,r.ection'_:classistanceto the contractor. Thissampling effort was

begun on1985 as part of RCl_'.Tgrvocand._termomtonng at FMI_Cfor Waste Pit No. 4. Although only
_, ";_i:','. '., .';',"i_ii"

four wells, one upgra.d_.e_'_anff_t_._ downgradmnt of the waste pit, are included as part of the

RC_ Part B permi_,_i_'bm..i_'_L_. FMPC, a total of 40 wells are sampled. This program is currently
",, i_ '.1_.:_,,__._',. :.,_';.;'.

under review for poss_bI_.oxpansion to include other offsite wells. At present, however, a second

round of sam_J_'S"Nve '_' :''be_r taken and two more rounds are planned to provide four quarters of

data. These'da'l;_._rie.intended to help characterize the chemical constituents in ground water on site
.' -.

and fulfill regulat_.r, equiremen_ in the waste pit area.
.g

Sampling procedures and protocol were observed during the surveyeffort. Collection of samptes was

observed during a typical monthly sampling event performed by VVTPpersonnel and a typical RCRA

quarterly sampling event performed by ES&Hpersonnel. Selected groundwater samples were also

obtained bythe surveyteam for analysisbyArgonne National Laboratories. A total of 10wells (15,
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TABLE3-8

SUMMARY OF MONITORING SYSTEM
SAMPLINGFREQUENCYAND CHEMICALANALYTICALPARAMETERS

,., __ __ __ .,. __ _

Total
Wells Number of Sampling Sampled A_,ytical

Wells Interval By(1) ..,....Param_eters
t 4 . it _ _", "_

I _ -- __ -- I IIII - III I III II II0, = I I

1S, lD, 3, 4, 5, 8S, .' ".. '":,-'
8D, 9, 10, 11,P'I, 13 Monthly WTP :,S]e_'T_able3-7a

'L," ., _'.P
--' I,, ".'l r'.. ...... "- ,'_-'-- II --Ii.__ -- i *iii II --- i i ii -

Ali offsite _ 25 Monthly ES&H, ,,.:: Uran'ji_l_
I I_

1S,1D, 3, 4, 5, 8S, Quarterly (as ';-,;".."_._.;".,.-,.

8D, 9, 10, 11, P-1, 13 part of monthly WTP,.,..."" i;.."._i!;_ ;table 3-7bP-2, P-3 collec'tion) ,.,..'.,,.. '" ..
IIII I -- __ -- I I iii _ -- I " " III i • I I -- J

Ali on site (35) "'......,._ h =" ' ' ' =',.q'A ,:",_

and 6 off site 41 Quarterly _'_ori_ract_' SeeTable 3-7c
I -- -- I III Iii ii _" ' -- ']1 r I "_ - I I I

__ . % ,lo '_, _ '%

(1) WTP = Water Treatment Plant person_,e{. "_":,i'?,. '"
ES&H = Environmental Safety and Health pe .t_n/_et ",".,:'

Contractor = Outside groundwater sadlpti.n'g.:_"Oltant
, ..,: _:: ..... : •

,'3'.,_', ' • . '.
,,J!' .f.,.. '_;.

,Pe. m

1:'_'' %i!_ ,':_'J_"
,_:.., '_.:;."_',

4"
, ,"{"" ,P_..

._ri ;.=- ,,_;;n,
'i_}_ 1. .' ';:,"

- :_:',_,, %. "._i_,. °

.,",_,_;";.!_

,'" .;" "' "" ' J'v"

': ,',. , ...;',.
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TABLE3-8a

MONTHLY WTP ANALYTICALPARAMETERS(2)

pH Fluoride
,e.

Specific conductance Uranium '°:
I I __ II I o,

AOk=li ity '"""'Nitrate ......,. _ '-,.wq ,_.=

IIIIII II II iii I I II I ''il"=_.

'_''. % ,/Iron Calcium hardness ."_" .
- I I I i, '

, ," 4' ., =' _._ .

Chloride Magnesium hard n'es,;,. '.. _,' ..hP- • * ,,,,,,.o

II II I lm I i _,_.

Sulfate ', "'_''_'',.'::.'-;,, .. ,.
I * _d ", " 7'm, *w°

• , % ', ; *,

(2)Notr_poRed except for uranium ",,",j:.. "' " .,:"i

,.*.,_.. ',_ ,
*,,,

o, ° ,' %,

.*.

TABLE'3_I_b ';', ',

QUARTERLY_ ANA'EY_TICJktPARAMET_RS'":Ii:".
'.i _.J ',-. '_"

, • "' • i * • "'"_. , ..,.

Uranium,." ;.: ;i; .....t_lt_te
I J I I I I iiiiiiiii

Grossalp_a:'_i;;_.- '_'.;_lfate
I II II II

Grossbeta "_'_ ? pH
I I I

,,_.p .,_ "_,, • :;_',,_ .'._,,,.._;

,, ._o • ... .,,.,

•,:!, .:..,' ..', ., /

. " ,L, i .... =t._, *

,.',.;";' ,_, .,:_ _. _.

'._ ..'.. ../ @,.,..._,_, ,;;"

%' .;,%

i "" "%"i;'.
, ,,. *

_" _. ." ._,_
• ; ;'. • ..j

a_
3-62



TABLE3-8c

QUARTERLYCONTRACTORANALYTICALPARAMETERS

'"'-I_ri--Chode "' Suifate ........... L
ibm _ I IIII III I IIII I I II ] III

rort,' .... pH
I IIII I I _o,t_

Manganese Spec;fic Conductance ...:_'.._
III I I I III I I II I I I o _; ,_ ._,

Phenols TOC ""'"" "-'
IIII I I III I -- '%

s-odium "fox ...i ".r , ' ,*
L III I IIII III II I I I J |

, Iph ."" , --,Arsenic Gro sa a ... ,. • _ ,.,,,

"Bari'um............... Grossbeta '"': :_',.e_ ,,,
I I I ml I I I ' .LII 'PI _ ' '°

Cadmiu "'_''.... "'m Radium ...... '.* _",
'' I II milli"'| _"I 'i;ip.. ' q,0.,.........

Chromium (total) Endrin .'.';i_, , J. ,ml imllmi

• . _t,_t

Chromium (hexavatent) Lindane"'.."'... ..' ' ,0

III III I *;i II 'l I I

"Fluoride Me'il_;_T6f :"
iii Iii i II i m _, I., iLead '.l'Qx,ap.' _,b.,.

'j, , , .... , ',........." I I IIII I

ercury ,',,'. , ,.
_ " _1 I I1'1 llnl I I

Nitrate • "' I;_,f:TP' _lvex• - t,. i. '" , .,.,,, _

......... .....,_,.. :'E_)Iif_'m. bac_eria:Selenium .,. ",::,i_.,
,%1_,', _-":-i '

Silver "%*',,_,. "_hlorobenzene........ ,,,,

• 'u, .i.r:,
• hlicke-I -, ,,. Chlorodibromomethane

ifll I 1%e III II I III

Cyanide .'_L_-., ." Chloroethane
/

Copper ,._'!.':' "_,,_'"_,""_: 2-Chloroethyl vinyl ether_ ",_',,,_'_"T ml'" I_' I I I IIIII

Zinc .:''," Chloroform• ° ,_° .e _,-_

.... '" |" J -" . _, I. I

Magn_$i_,_;:I;" ,.'"T_;""/.',," Dich!orobromomethane

I_ "',',';?_.," Dichiorodifluoromethane
,1', '1 -- "_= I I II

"' ' " Dichloroethane
I IIIII I i

_'_' ' hl hyl......., Tblal'dissolvedsolids 1,2-Dieoroet ene, , _. •

..",. """"/iTotal )btassium 1,1-Dichloroethytene
_' _, I I I II.'

.; .. __ _ mill milli

",:" COD 1,2-Dichloropropane
%, ,-. nn,n II II I I III I ' III IN

""_ rc or ene 1,2- chloropro ene
_ I II I I ,_ i,,, li iu rl

cis-1,2-Dichloroethylene Ethylbenzene
L_ I _ I I

Tributylphosphate Methyl bromide
' "' 'lllll] __ Iiii , •i i i ii i iii
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TABLE3-8c
QUARTERLYCONTRACTORANALYTICALPARAMETERS
PAGETWO

III II J,[I I

Acrolei n Methyl chioride
_ I I I I I

Acrylonitrile trans-1,2-Dichloroethylene ;'i_i
__ _ II I II I I III i

Benzene 1,3-Dichtoropropene .,,,....: :\
..... III Illr I I I I II |LL!rv_. '_ 1%,- I

Bi-s(chioromethyl)ether 1,1,2,2-Tetrachloroethane _ '"•. "*mo. '%
-- ' i i i i iii ii i " " '

Bromoform Tetrachloroethylen , :
III II I . _ _. i- ,4, _ t ,

Bromodict_iorometh "........ '"ane Toluene .,".,,,-..........,

I Br°m0methane'' "" ' ' i ,l'TrichlorOethane,_ ., ',,:",.,,..lC.rho,tetrachloride I,1,2-Trichlo__:_i'Fi_"-..,_ _
"'

IChOororn'4hane [Trichiot thyOen.':""
--_ ....... I IIII IIII • I llll , ,; ,_. :b..

i"1,2-Dichiorobenzene ,, Trichi0rofl_rQrne't_a ne
l_3-Dichlorobenzene_ '"-_ ..... _" - _.'_"'_,..... Vnnyi_ Jortde..
1,4-Dichiorobenzene _,esium 1_7".,

-- -- m, I i ii iiii ii -. iiiiii "Ii '1 "1 ° III

Potassium40 " '_atron_c_._m,90

T_I_I uranium .,."........ 'R'b_enium,. 106

226 "'. _; Jnium237
I

,,J',_:f ,.

Radium 228 ", '_,. "P_tonium 238%, ls_
-- .__ IIII__ II I ii iii 'lh ' - -- II

Technetium 99 _':.i Plutonium 239
• I

--" I, I1," " o'r J

Thonum 228 ",_;,"_, ,'/ Plutonium 240
__ iii .... " '% ' " II i I I II I iiIII ._ ' Jill I I Jl Ii' I Iii I

Thon um,,_ '_%""_,,.."

l t_orLum232_.;_ ....... _ ". , ,_ _ ...........

•., _,',, ;:- ._!-,_.,

, ';_i.,..',.. _,_.1.,
, ".'i' _I_, I"_t;..* _ =_'_.."

., _, ; ',!.
• '.i,, l ..,.

•._; ..?.
• .,. '._ %

, ,_l,_,

=
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lD, 3, 4, 5, 8S, 8D, 10, 11, and P-l) were sampled by WTP personnel. Three wells (14S, 16D, and HKS

[Offsite Well 12])were sampled by ES&Hpersonnel.

The monthly sampling of onsite wells is performed by obtaining water samples from the discharge

lines of pumps dedicated to each weil. Pumpshave variable capacities ranging from t_ns of gallons

per minute (gpm) to a rated 700 gpm ;n the production wells. ,iJ,= ,_.
,, ,,.

...':,...-?,

The RCRAground-water sampling includes the older test wells and production we[[_ii_stalled prior

to 1965, selected offsite wells (four), and the newer monitoring wells i__ta'.tecljn 1984 and 1985. The

survey effort observed the sampling of two of the newer PVCwells and a'n_f_site domestic weil,

•'"Z; ..... ..
. . 0.. ,,: .,'°, o.

Each well has a dedicated pump, which is typically left in the wett..".._a_pl_g are obtained from the

pump discharge line at the surface after purging. PurgincJ:._mes"_.calculated based on casing

rotumes. Samples for volatiles are obtained by using,,:_n.!e_,__el bailers. In general, the RCRA
'.. ,%'," _......... :_

sampling program follows EPA-e_tablished protocob,.for cham.-of-custody, field measurements, and

sample handling. ',';".., "_":',i',?,.. '°'
,,. "_ '-, '._.

During the survey team visit, ground-water _arn_li_;_e'f_:_obtained from five wells. Wells 5 and P-1

were sampled by WTP personnel, and wetts;t4S, l'6_;,a.nd 12 (HKS)were sampled by ES&Hpersonnel.

Analyses were performed by Argonne Natio_}'_i_..b;ratories (ANL). A comparison between these

results and results of the WTP laboratory and the. i'_85 RCRAresults is included on Table 3-9.
.t_,_.,_,, "' ,Ac

There is general agreement,'.b_twgen thl_._NL_ results and the 1985 RCRAparameters. However,
, • _ .' _.

some radionuclides ev_deh'C_r_._".4_,l._,'and 12 were not evident previously. Significantly hicjher
• ._ .-_ .,,_r,',"

• _ % ," ,.

levels of grossalpha and_,t_lt.tawet_._so found in wells 16D and 12 byANL.

•' ,i_' ' ',!_

',.;, ';. _,' P,'...,, _...;'
Sample Analysis -,,,:,,,,"

.,• • , ,, "_,,. '_:_,

At present,"_t_ree':_parate laboratories are conducting the analyses of ground-water samples for
'..::: ,.

FMPC. Table 3-'TOi_ummarizesthe sampling events and the associated laboratory respc_nsibtefor

eachevent.

3.4.3.2 Environmental Monitorinq .Data

Ground-water monitoring results of FMPC,although no_formally documented in the Environmental

Monitoring Report until 1983, date backto the 1960s. Recordsobtained from monthly monitoring
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TABLE3-10

LABORATORIESRESPONSIBLEFORANALYSISOF GROUND WATER
FMPC- FERNALD,OHIO

- iii

Sampling Event Sampled By Analyzed By ,,.
11 :f"L

I IIII III B II IIII

Monthly onsite WTP WTP (onsit_._.,'_,;\
II II I11 Ii I

a e;Monthly offsite ES&H BioassayI b(opsit "'; ".
I I II iiiii I IIIIII - rl IIi ." " " "

Quarterly onsite WTP WTP/Bioapsay(_site)• j .. ml . ._ ,
IIII II I II °_iii i --

. ",r- rr'-..., •-.o

Quarterly RCRA Contractor/ES&H Contr:ctor-_tq_ard Labs
._ iiii _ ,=, - III " -- '-' ' 0!- -

. ,:4 °,'. '. . %?. •

, •'0 r'' i.*"

't .:.,, ".'_'_o

,"%
J. ,. f.. .,.' ,*.

't' _.'"'. ' °?' lp
'.!. :_ ":. ,_"

i_. . ._' ,.r '_ ',l ".
• . _ .'_....,, ° ._l,

•,...:__'..,' ._:: ',.'
..-., ,,' i_'.,

"_, _',_ "J_'._i",,
•_.L_.,, .'._,_:''.,

"..,_...!!_. _..

•_i,i::.
,.,..:.',_,

_o
4' :"" •

'"../:-:,..,,...'.-_"

.",_," .,",_. .

•.:' ._,'._..;"..T.'._

.. ":'.i..'!_.,, i'..__,_:!.-
,._..'.,_,_,.:,._!,

,'.i_' _'_!t_

.._ :.'::._..{_., ..... ,.._"
•,,.:..{.:,

''""', "%i'":_,..

•' ," .c ;_

• %
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data in the res%wells extend back to 1965, and consultants' reports from as early as 1960 provide

additional data. Sampling from 1983 provides further data. A summary of the monitoring data is

provided in Appendix G. This summary presents an historical perspective on the ground-water

contamination at FMPC.

q* :i!t

3.4.4 Findings and Observations ','_:,
e. ' '_

3.4.4.1 Cateao_ [ ....., .
f , ,.,

. • t '

"= 4"' _ "q' , ,' ,h.,,

• % *.n,' rP" *, ..*.,,•'J*

None •': _-
• * *'b ._f*

,•*_.:"';:". ", '2'
• *:hwl@, _ e,:, {_n, "u

", t, '., '_,,

3,4.4.2_ .,t... "',=,"

1 Uranium Contamination o(the Sand and Grave_'Aquifer;;'o0ns,ite and offsite ground water is
• _ ............... .:.;,,.....:........._.-

degraded, and potential health risksmay be,ir_cre=_e_.if the ground water is usedas a source
% f. ,_ t',,

'" " '' '_',"*'rp

of drinking water• The contaminated are@s.areIbc_ht_d""'.'
',_"=",!, "'_ _..::,%', ,, i. ,

•._'_j _'_,. ._"

e. '. ., '; ", •, . ,

• Along the western side of the site.'*_..:._,,.:,*!.C,' .,:'."

• South ofthesite onpr0vatewelr_,.==:.. .......
,,,}?''_:,. "*._,•*

• Possiblyeast and southeast of the so_,,_',•...

The 1985 Dames and M,opre _1_ 0_.e/i =f0ed a large area of uranium contamination in the

sand and gravel aqui_r'ise,e Figur_,il_16). The area included the entire western site boundary° . ° ;..=,_

# _*'. 4 _, • |;'-"_ *.

parallel to Paddys'_U_.'_nd ar_s south of the site. Uranium concentrations mapped in

Figure 3-16 are.._'.t_.wn"_;i_f_, above 0.001 mg/I. Background uranium concentration was

considered 1;6_._eO,.J_B mgll•'.Z_:,;:..,=,,/.._....,,.._•
•,_:..._

• .. o.._v.%

The D.a'_sa_id Mo'0re'study verified the occurrence of uranium at elevated levels (in fact, the

high'e_;._evgl:s found in any _mpled weil) in ground water in three oNs;te water supply wells
., , %,

south of _Et_e_i_te.These wells (offsite wells 12, 15, and 17) had average _985 ground-water'i

uranium concentri_li_ns of 140.00, 204.27, and 31.15 pCi/I respectively. None of these wells

are currently used f_r potable water because of the uranium contamination•

The sourcesof the ground-water contamination identified by Dames and Moore included the

waste pit area and the production area. The highest contamination of uranium that occurred

in the offsite wells was attributed to the downward infiltration of contaminated surface
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water derived from Paddy's Run and the Storm Sewer Outfall Ditch into the sand and gravel

aquifer.

Potential uranium contamination east and southeast of the site has been preliminarily

identified by a 1986 study by lT Corporation (see Figure 3-17). The basis for these preliminary

findings isuranium levels in groundwater samples above background c0n_'e_trations.

, • o..t'q' ',. ,o

2. .Contamination in Perched.Ground W_.t_er.Shallow (perched) grogn_.water wi'th!t_the till has
been contaminated in the following areas: ....

'% '_W'.'_'.I Pr'' ',',a.'o'
", _?_

'_ ,". _, ._: •e_
., ,,_.. %/ ,!,

• Thewaste pit area. ,, _:,_=". "'..'o ,_',14 • o ' ?,, v

4 a

• The procluction area• "',"..:';"., t 8

'% "_,_," ,.' , e o
_. ii:' u

• The area west and slightly southof the productiol_'._r_ea. ':._i;,,

In the waste-pit area ground water has been con.tami0ated I_y_bothradionuclides, sulfate, and
.= ,% % .r._

possiblyby metallic ionssuch as barium an,_.chrOm'HJm.In•fact, a total of 32 parameters were
%.' :,

found at higher levels than background in g_.._nd '_/ater in the three shallow wells around

Waste Pit 4• Uranium concentrations'in:gr, Q_.cl'_v_r from these wells ranged between 0.29

and 2.19 m_/l. Gross alpha and _._.s I_ta:_.;ra,nged from 43 to 1370 pCi/I and from 94 to
, , _, _."1,,, t1,340 pC_/I,respectively• ..__.

' %• !!'_up ,

i_ _

exlsti_thlrY._l_e production area, a 1986 study by Dames and MooreAlthough no shallow weJ_,s, """_' '. ' ....

indicates that the gr_cl ..w.ater*'_r_.it'ontaminatedby uranium at levels 200 to 4,000 times
.' _ •, ,:.'_" ,%

background concer_tr,gt_.' S._ples were taken in the production area storm sewers that
, ":;!_.:_,_,. .,,_i!':,•'

0ntercept the s.l_,_t!_ gr_i_;.water. A flow balance performed during this study estimated

that 109.4 rml.}j_n g_. ons per year of ground water infiltrates the storm sewers at reported

uranium conc;_ion; ;]_'between O•14and 4.06 mg/I.
... , ,." ,., ,_ f:.•

• ,
,' .J

Well_P-2_'s_Jthwest of the production area and a spring west of the production area exhibit

uranium 'cbni:entrations in the shallow ground water above background levels. The spring,

which is south of the K-65 silos and flows into Paddy's Run, has a reported uranium

concentration of 1.88mg/1. The ground water from WelI TP-20 exhibited an above-

background uranium concentration of 0.04_0 mg/I in 1985, Grossbeta was 77 pCi/I.
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3. Che..mic.alContamination in Sand and Gravel Aquifer. Ground water in the sand and gravel

aquifer on site is contaminated by constituents other than uranium. Historically, chlorides,

nitrates and sulfateshave been detected above drinking water standardsin the ground water.

For example, on May 15, 1965, useof Production Well 1 (P-l), installed in the lower sand-and-

gravel aquifer, stopped as a result of contamination, in June and July 19'._,_chloride levels in

ranged be_,_:_. 1 and 5.2 mgil,
Well 1Sranged between 17 and 27 mg/I and nitrate levels "" '_='_

Significant levels of contaminants were also discovered in Wel_7:".By..,,"': =: Ma'_/.,_965,Well 1S
ground water had a chloride level of 300 mg/I, nitrates of 500 m.ct/L;"and'=_JJfatesof 169mg/l. In

. October 1965, Well 7 contained 1,430 mg/I of chlorites,,=,4,B00 mg/Pof._!trate, and 746 mg/I of

su!fate. These levelsexceed present drinking water stand.a ._:_ar_,, are 1ai in excess of general
' ".,'_'oo "_ Iht'" '_!*f o

background levels. ". .'_,_.:':'2.:"",. ,:"
i=, I,l m! ,,

',,_'.,__•, =_"

4. Offsite Use of ,,ContaminatedGround Water• Lt_anium_t;aminated ground water is being
,....._,,r.._,..._..,.*.,.. ,,_;

usedor hasthe potential to be used intwo of_l;e wel_rs_,._..,

• 1'* *la 'l_ _ f'%

The shallow well at the Knollman Farm (_N;_e, well",,_'2) has an outdoor spigot which is not
, ,". ':*','""' '_i";',

secured and allows for unrestricted acCe_!,_._J3_e_¢',_potential for human or animal exposure
_, ;. • t:_% t

because of this=condition• Additi_a|t_, of_i_e.well 15 is being used to supply processwater

for a local industry. Although no Ionger_u_d as a potable supply, treatment of the water for

industrial purposes generates uranium.-contaminated sludges, which much be specially
i_"'. ," ._"

disposed by the facility .;, '_i_=::t., ,.,_,:

. _ _,.__,',_- . i_

A review of the t=_t_'_lej_':l_&ta.,_bmthe WTP laboratory indicates that the ground water

contaminants irl.._._ny o_i'_..._e'st production wells have increased substantially in the past. A

brief summ_r._!!'.{_'in0_J • .d.;. ,.,',,,,,..,be;ow:
• _;_.:i_i',_i: _,P" --',., _ _ _,

..',,' , ' '_t. "_'.'."_.

P-l,'skiow,s'a steai_'increase in chloride to more than 200 mg/I by 1970. These levels slowly
I='. ':'. "=?.',_._. , _,

cleq=iru_¢[;"I_ut in 1984 the nitrate concentration in this well exceeded the National Primary'i" ';"

Drink_i_'.W_aterStandardstwice.

• Well P-2 shows increases in chloride concentration to greater than 250 mg/I (drinking

water standard) in 1969 and 1970. Levelsdeclined to less than 20 mg/I by 1980.
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J

• Wells 9 and BShavealso shown significant increasestn contaminants since 1965.

• TOAB well (The Old Administration Building) has shown substantial increases in

groundwater contaminants• An example of contaminant levels in mg/I is shown in the

following table •

I I , _t +v".,l',l, + .' " .' i
0,+ q .,+++

'I' n:_I.

. + ,l "I,i %%

Date Chloride Nitrate ,.'•'i_.,++Su'ff,ide ''.
-- •. i .i -- -- '•' `'+ l, .' __ __

_ __ =+__ __ +.,+_,+. ., _.-;,+,:+.,. -

+ 1.3 ,. ..... 21/69 8 *" _'''' '_'" "'"'
-- el_ ++' ,_f+

4/71 614 10•9 ,"+;+",;,', ""_1.13
, . ++.+_+i,_.+ i ++ ,,+_ _.•,p , 'u

'.+ .,of, , ,,le.r! +,+o+

4/73 763 2.0 '.. i+.+,.,'...+.,',,..,'497
I ++_+ Ill i _II I

4/75 433 1_:,7"+.. +.;it;.,, 329
'I ;f, v;"

+,.,' ;., 'v+'4:',,.._:_11

+_+ .'++.

,ho +,. +l . +lm

Radionuclide data were not available in,<ke t-_bGtated'data for these wells. However, for

comparison, the 1985 levels in TW-lO for cht_r_e_,nitrates, and sulfates were 76, 155,6, and

470 rag/I, respectively, and the uranium._01_._r¢_t_'on was 13.88 pCi!l. Su+fate, nitrate, gross

alpha, and possibly gross beta i_r,we__!;_.all'*"__ above National Primary Drinkin_
Water

i+u,..,!t.

Standard_ (NPDWS). "+'-+'."st+;,

• i_'+?_,, ! '"',,_++
",'_+'.',,_,+.. .,' ++

3.4.4.3 Ca_e_ .,!/ "+?',+',p
.'", j"+ . _'¶C;.

Ip +++ .i, _l ii"

1. Ground-Water Flow'_'_s.._+_und-water flow patterns are not completely characterized,
, , . '.:"h,, +,i_ ._:,._.' ....

resulting _nun.(+_t_ty o_:_otent_al contaminant m=grat_onpathways. The ground-water
i; , ," ;,_!'; ,,,_ • , , , ,

flow reg_m_ n_:!_en,=_dequately characterized _ne_therof the following:•_._,;+..!,i__=....,.+...
"-_:i .i,_

• '-i ,;"The sfiai'_yv (per_:_ned)aquifer
_. +, # .,i+ll

o" +_,"o. ,. ,.;t•

• Tl;i+:_;'and gravel aquifer.
• Vl!i .*.

Although a 1986 stu+y by Dames and Moore indicates that substantial quantities of shallow

groundwater exist in the production area, no shallow wells exist within the production area.

Therefore, the horizontal and vertical extent and flow regime of this zone remains

uncharacterized. This lack of data issignificant in light of the fact that the Dames and Moore

study indicates that these waters are contaminated.
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The shallow groundwater regime has only been investigated in the vicinity of Waste Pit 4 by

three wells. No other wells are installed in the shallow ground water in the waste pit area.

Only one shallow well (TP-20) exists outside the waste pit area• Springs or seepslikely to be

associatedwith the shallow ground water have not been fully characterized or identified on

or off site. 'i/_6 I

,, "_;_

,•':,.. ;. _,
• Oa ._0

A component of flow (which could allow for movement of contamihants tovvi3r_the east) in

the sand and gravel aquifer has been postulated by Ohio EP_"s'."co.ng_tan.t,. Geotrans. One
"*"_ '_,' rP"" *. _, .e .,,

known component of flow is toward the south. The computer r_od_!ing effort by Geotrans
b__

sugge_'tsthat a groundwater divide may exist beneat.Ki;.the"_roduct_n area. Only two

monitoring wells exist in the production area, a number _V_._El_,,ig'ir_bfficientto provide the
, ,. %/ •

• .% %: t=.

ii ".,data necessaryto resolvethis issue. •...,, .. °_

2• Ground-water Data Base Gaos. Significan%.'ci.ata"g_pshave been identified in the FMPC

ground-water program which limit the _oml_e_.uncre_'t.anding of the impacts of FMPC
=, ; "'l _'=_ "%

operations on the ground-water environme_'_.ese"_ps include the following:
"''-i " ':"l b_b :';-0

o'. L "' ..r" - "_, . ",

• The lackofground-waterche_ da:_a_:'_thinand eastoftheproductionarea.

• "_. _"_e

• The lack of a data ba_e. on predom!nantly nonradiologic ground-water parameters in
_';...!',., - •

offsitewells• .,,:,, -%=_.,_..,_
": " "',"i'_-

•=' o," ,._.

_oo ,,o .' ...'" _.

• The lack of a cornple_,e._'ffsi;_..;Wellinventory to identify ali potential receptors.
•:_...:¢ .'._.'.,

o..".?...'_'_..."_,_',,'.!_.'

• The laclc,'_'a d_initive"explanation of the radioactive potassium-40 concentrations in
"'.; _':_.,:?'_;-......,.,'

ground wa_er i_1offsite Wells 19 and 20.

°. J • o

NOrn'on.!_c)_._ngwells exist within the production area in the shallow ground water ,and only

two exist • upper sand-and-gravel aquifer. No information from wells is available

immediately southeast or east of the production area. Therefore, only extremely limited

information exists.

Twenty-five wells are monitored off site. However, onty three of these wells are analyzed for

parameters other than nitrate and uranium. Parameters other than uranium and nitrate have

been identified in the groundwater in onsite wells. This lack of data in offsite wells could
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r,_ult in the failure to identify the occurrence or lack thereof of site ground-water

contaminants. Along these lines, a complete inventory of ali potential offsite well usershas

not been performed. Potential receptorscould be missed.

Offsite Wells 19 and 20 (Figure 3-15) h,Jvereported grossbeta concentrations in groundwater
I' ._0

potentially in excess of the NPDWS. According to site personnel these gross beta levels have
• . :°

been attributed to potassium-4Q and are considered to be non-c_J_}!_.'.el'_ted.However,

potassiumS0 has been found in onsite ground water (associat_'With the"w._iste pits). A
/" . • • b..o

definitive document and/or set of data is not available to subst=_h_i._te,t}_e._ite'sfinding.
• ,. ;= . • ., •

"% '_° n_'e _* " --.a'

.. '.'-. o _.

3.4.4.4 Cateqory,,IV .' _......i . * _ . °

4 _

. . e .e' .. . s=

1. Ground-weter Sampling Program. The validity of gr_d_wate_,,contaminant data collected
at the FMPC is in question because of ,,..,.,, .:..._.i ...

°_ .. °°., °..,_

':2"",. _.,' ,,
• ° ° .. .. ?

• Well construction of otdertest wells. ','."i"., ':.:' :.. "
• Sampling procedures. '.:_:_._"... .,-

L*,., "_'* "="b .?.*

• Well placement. '°.'_,. _:'. '....".. :.. "l.._e •
._.o

• Well security and maintenance::_,,;:;... ""'::..;_'... " "

#... ...
., ::e

.el

Analytical results from grq_rJd-water samples taken from the old test wells (constructed in
• ,,:;;,'_ ° _. A•

1959 and 1965) may I_,.,:._,.a_e_.'0..,:.,,'bYi_'_'he_:rwell construction materials. According to the
construction details, _e _ these'_lls contain brass screens and lead seals. Steel casings are

°° .,j- o.' _._

alsoin direct contact'_itfie _lnd water.
, .s ".:' .°

Sampling pr.c_edu_.._sed in the monthly sampling of the production wells and older test
"._: .:..°;.. _....... _,.,"

wells t,ave the,.p_tential to further affect analytical results and generate questionable
.. . ;- • _. -'_ "_

envir._e'_t_'l data_:-._i_ispotential arisesfrom

• •. • ._,_°. °.'

• AIIoW_hg':_mple bottlesto be left in the sun for hoursafter sample collection.
• Using n_,n-laboratory-prepared sample bottles.

• Collecting "stagnant" water from improperly purged wells.

• Allowing surface contamination of bottges.

• Lack of "hygiene" in the useof water-level measuring devices.
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Sampling of Well 14S for the RCRA program resulted in the placement of a submersible pump

directly on the ground surface. This procedure has the potential to introduce surface

contamination into the weil.

Wells 1S and 5 have become contaminated with oil as a result of leakage_ from the surface-

mounted pumps. The oil is several inches thick in Well 15. In addition, V_/_JlslD, 4, 8S and 8D

are open to the atmosphere, a factor which could allow airborr_'_<_+,.a_!nants or small, +,

objects to enter the wells• The old test wells are also not secured ag_]nst tamp'_vi_g.

e° 4 °, ..._ +, ..

• =_ :o

Upgradient Well 12 used for the RC_ _mpling program in t'he.__,aste pit area d¢_s not
°++ ,..,=• ' °, _',.

provide data on ground-water quality parameters for ei_,'t_r, .t_l_baJlow'itill) ground water or
* °, "_I-' "%+°

the ground water in the _nd and gravel aquifer. Well "_t.2'i_"_c_eei_ed primarily within the
_,. °4 *

bedrock. As a result, upgradient groundwater ciua.'lity has"hot been established for the

program. ,: ............. "o :'.. "+,:.. i... , ',.
Q

', ". '9

°'.'" . e' ; '; ""',
+ ' 0 * • +zsl

•...,.'..,*, .'; .."°• : ". o

,... o

•_..;... ..'..

,:.='.% i.:"_,.'".

,-+ ...- ..-
..;+_¢ .'_',

..+', _._..._- ,,

"*.",'_ '+' • "e"

..".;',_ , ,_
• .,..'_"._.

+,'+ _-, ,_. ".;._'_. ,.._o_

%'.: -,

• . .
,+ -. • .:'+,

," .°° • • °_i", ,

• • o.,

• +, ,,
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4.0 NON-MEDIA-SPECIFICFINDINGSAND OBSERVATIONS

4.1 Waste Manaaement

4.1.I General Description of Pollution Sources/Controls
_" i?,
'6_ ,bb

This section describesthe waste sourcesat the FMPC by category: hazardou_;_,.(hazardous and
q. ;',_ ;:..

radioactive), radioactive; and nonhazardous. The largest portion of the.W_L_estrearn'__'romFMPC of
/*.." ",!

concern in this report contain potential mixed wastes. ," '
', ", w' .If"...,.'...',.'

"',, _,.
'. ;r°

.,' _.,.., *,'.. ".,
4.1.1.1 HazardousWaste ..'_,,,,.. :" .. .

"';lh,:'" '_%.o

The majority of hazardous waste generated at FMPC is sLJ "()'f,i_'beingmixed with radioactive
..;.... '.. ";_

waste. The only strictly hazardous waste stream identi_tecti_-the_-FIVIPCResourceConservation and
'.'.. :,. .... :..,.... ,_.

Recovery ACt (RCRA) PaR B permit application is 5_t_ouht_S'[l_,.ryear of out-of-date chemicals from• .
._. _ .. %. 'lD

the main laboratory. The suspectedadditional .ha..zardo._l_mix'e¢lwaste streams will be discussedin
•,. :.. "0 ',_;' :o

the mixed waste section below, t, ,_ :.,. ._"
L., ,. "..,'. _;_ :_.

"=_ ' .;:'%.r_" .t: t ', ..t9

m:" % ";.',_" ,,

4.1.1.2 Mixed .(.Radioa_iveand Hazar_sl Wa_'...
'._ T:.. "_,.

The FMPC RCRA Part B permit a_cation for the management of hazardous/mixed waste reported
.... '_ _'-, ,," ._"

thre? m,xed waste storage fad_lt0es'_t_l_K_i_Narehouse, the Polot Plant Warehouse, and the Piiot

Plant 10,000 gallon tanks); B'_"trgatmen_:_rocess (the Pilot Plant treatment operation that converts
• _' . a • :.%;; _ . ,

soluble BaCI2to 0nsolubleB_S_._an.d;_e landfill (Put4).

Tabte4-1 depicts; _' ha_!ous/mixecl waste stream management information expressed lP the

most recent modificgtii_ri..to the RCRAPart B permit appl_cat,on. Waste generat0on points; waste
,, ".:,,, ,_._ ._,.

storage, tre_rl_and :" ':"d_S_l points; and waste types and quantities are included in this table.
•';_:_.......::.-

The following _'_gr, aphs describe specific potential mixed waste stream from each major process
"ii"

building at the FMPC site.

Plant 1_ The SarnDlinq Plant. Water from the spray curtain in the paint booth on the drum

reconditioning line is transferred to a dumpster and hauled to the Plant8 sump for disposal as

needed. The water may contain lead-based paint, lacquer, and solvent wastes that may be

hazardous. In addition, xylene, a listed hazardous waste generated in this operation, isplaced in
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55-gallon drums and transported to either the Plant 1 pad or to Plant 8 Plant 1 has a hydraulic drum

compactor that has occasionally leaked to the compactor sump. The compactor sump water has

been sent to the oil burner if it "looked oily" or to Plant 8 if it "did not appear oily." The fluid has

not been tested for PCBs.

ql" :t,

The Plant 1 drum reconditioning unit may be the source of a low quantity of hazardous waste. The

peelable paint that lines the paint-spray booth may be lead-based or have cPi_.U'm,.pigments. The

peelable paint is periodically removed and placed in drums for transport.tO'either P;a'_t_ for storage
,." /°'', :.

or Plant 8 for burning. ""," , .'.' • ," ,_ u, .

"_.,:., .-_:... _.,'.;.'
*0 _.:' ,.

_J 'b./"o

Plant 1 has a large drum storage pad that is suspected of t:_:iu_R.d to"_ore hazardous and
radioactive mixed waste. '. -'_""" "..,..,../ ...

o '_:' ".o * ;. *

A solvent still, which is used to reduce the volume._.._arg_."_:i_antities of 1,1,1-trichloroethane

contaminated with PCBsfrom past operations at t_e. RMt:.facJ_lityin Ashtabula, Ohio, is located in
%,= ":°,., °;%_'. ", ,

Plant 1. The still bottoms from that operation _ve I:_i_n. rem_ed and are now in storage at the

KC-2warehouse. The still is not currently in use. "....%":.,. ',,'
°' ". _" '.r." :'; •,_ 'i •,

*. ,_._,_,'.. ;, ,; '_.;"

" ". ""•',ii_.
• , _- %.o , , . * , , ,

.Pta.qt.2/3 - The Ref,nery• The Ref=nerywa_. ,_j.,n.clud_.ol,dsfrom the contmnualregenerat,on of the

kerosene/tributyl phosphate (TBP) mixture in'_,_olvent treatment system. Solid waste is removed

from the solvent by centrifuges on_e secondlevel of the pla_t. The solidsare drummed and sent to
"_:,;_ _ ,,*; "..

Plant 8 for uranium recovery. _ a_:_O_, f.r_61efilters in the hot raffinate building of the refinery

complex are usedannually fO'P'r,oi_ent cl'_'_ng. This activity generates approximately ten drums of
_*' i' '_ *" :_:_'_' _*'*

solids that are sent to Plarrt,_'-f_jreco._. Both centrifuge and frame filter solidsare suspectedof".":_."_.. .:";:"._"
containing barium, a to,_eta|_._._r_dard Operating Procedure No. 2-C-202entitled "Filtration and

Evaporation" stat_.i..lhat,.'_.CO_, is intrc_uced in the refinery process for radium control. The

quantity of .... " °Bat03 used_.,s unclear, but the FMPC Chemical Warehouse has more than 20 tons of

BaCO3 in stor_'(_p_rchased:_n... . 1979), and records indicate that the refinery withdrew 5,750 pounds

from storac_e.(diM_'_1986.

%'./

Plant 2/3 produces raffinate that, when neutralized at the General Sump, is the third largest low-

level waste stream at FMPC. The material was subjected to the EPtoxicity test and was not found to

be hazardous. Neutralized raffinate isnow packaged at Plant 8 for shipment to the Nevada Test Site

(NTS), but none hasbeen shipped to date.
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The waste oil burner and solid waste incinerator, which were deactivated in early 1986, are located

in a building outside of Plant 2/3. The waste oil burner was combusting a number of processliquid

wastes including Plant 6 wastewater system decant oil, plant oily sump water, waste solvents, and

other waste cutting oils. These and similar liquid wastes are now stored in barrels on a concrete

storage pad adjacent to the oil burner.
,le,

q" :?0

Plants S, 6, and 9. Individual maintenance shops that use 1,1,1-trichl_'_.' h:zin.e primarily for
i ''"ml',.:: '.l

,o :..°

degreasing of equipment are located in these plants. These activit._._generate".ai_proximately
r" A ..,

9 drums of wa,ste 1,1,1-trichtor_thane per year. This hazardous w_g_i_-_sqffc_..m,u.!ated in 55-galion
' / "_% ;°"f" n_l "" "° °mo'J°

drums anc;sent to the Plant 1 storage pad or the Pilot Plant nazardous wastestorage tanks.

Plant 6. The only treatment system that is regularly used to remOv.e._[_robl wastewaters is located
t. "%; " ;"

#';., •

at this plant. Nonacidic and oily wastes from Plants 5, 6, and.g,are cogectecl, blendea, and separated
'..;'" ":.. Mi"

into water and oil fractions. The oil is decanted into,=ld_s_t_+.i,:a.re sent to the Plant 2/3 pad for

storage. The water is filtered through a plate and f_=K_,e"fi_er; Th(;_filter cake is taken to Plant 8 for

processingin one of the furnaces. ..-., ". "'.. "..:
..¢. _, %'' • "'% 'l" i

. ",. ' _'%t, _-.=" "o

,._!,_ _.,. ._"
• " ' _" .1

-, .., . .1', I _ ..:.*

Plant 8" Scrap R..ecoveryPlant Plant 8 gene_at_!_.._es from Eimco an_ r_!iver filters and from
the box furnace, muffle furnace, oxidatl_(IJrn_'_!Nos. 1 and 2, rotary kiln, and calciner. Wastes

-._'",_ ".._;...
• , ",_-._?,"_"".._ '.,":',1 •

from the filters are packaged =n 55-gallon crmi_ and sent to Plant 1. The Plant 8 filters process

wastes from Plants1 2/3, 4, 9, th_,;_!lot Plant, and other buildings including those from the GeneralP . _;;...,,% o;. :..

Sump that have been proces_d t_i:_j(_h.._ _"Plant 8 treatment tanks. The filter cake contains

uranium but may Rlsobe c,_aminated"wffh hazardous materials from other processes. Similarly,
_" • .' .._ ==.

feed materials to the Plant-_;_Ut_ce_.....]_y contain hazardous wastes. Feed materials to ali furnaces
' ,_!:., _:( .'l.,;...

.,'..::" ;i_

Plant 9. Norl-oily wastes.from Plant 9 processingare collected in floor drains and pumped to the

Plant 9 treat_Ptl:'.;s_mp. T_ere the wastes are pumped through a filter press until the solution is

clear. .",::,;

The Pilot Plant The Pilot Plant warehouse containsstorage spacefor drums of hazardous waste and

thorium. The hazardous barium chloride waste is generated at the RMI ExtrusionPlant in Ashtabula,

Ohio. These hazardous wastes are from the processing of FMPC materials, and FMPC has

contractually agreed to accept the wastes. FMPCreceivesshipments from RMI severaltimes per year.

These shipments are manifested and the drums are properly marked. The drums are stacked on
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pallets on a cement slab curbed on three sides• The fourth side is composed of a wooden plank that

allows a forklift to enter the slab.

The Pilot Plant contains a hazardous waste treatment system that transforms the soluble barium

chloride to the insoluble barium sulfate solid. This system was a prototype to prove the feasibility of

the process and must undergo modifications prior to its continued use. The bar_ sulfate produced
• . ,.

from the system is packaged in 55-gallon drums and 'tent to Plant 1 for assay,,:_j_'.r_ult of screening

the waste drum contents to remove foreign maker prior to the treat_nent op_ra_ion, barium
• ,." • b, ,,

chloride salt may be released to the floor drains, if this type of rele,a_. shd_l occ.ur, then barium
• _-' I.o,•'.rp.... • °...'

would go to the Pilot Plant sump (usually Tank F-100), which is pumped.t_. Plant 8 or the General

Sump, depending on the uranium content of the solution. .• u ...."'" '":"-.:'o ._aD••, • ' ._=,,

"'..:,,,:•-",..:°
PP• " ko• ,,, 6*_ D

The Pilot Plant stores liquid hazardous wastes in two 10,._allobfL:_nks (Tanks T5 and T6). The

records of tank inventory m,_intained at the Pilot Plant,_td.._ttt..i_:_ wastes as either contaminated
• .:':_,_' "-.',...:.", _ ..;. ,., .... ._'

solvents or contaminated oil. These tanks are s_mpleCf_,_er each loading for percent carbon,
•, t. "_ t._

"I' ". "as" '*lp

hydrogen, chloride, fluoride, sulfur, phosphater.-.l,l,l_t_h.!oroethane, iron, sodium, and pH. The

FMPC Part B RCRA permit application identifies thi_J'_L!!d'_te--'"' ' as waste 1,1,
1-trichloroethane. The

FMPC hazardous waste management plan sta_,_t!"_'t_ material is also contaminated with PCB.

The PartB Nm_it applicationindicatest_h _" "_n_;enance shop, garage, and paintshops are the

sourcesof these materials.Inaddition,liqui__es generated inthe early Ig80s by the National
•,_

ElectricCoilCorporation(NE_) in_isville,Keptucky may alsocontainthese contaminants.
• . _::._., ," :.

,-..¶,.,"*_,_.'_,.,_;"

The Pilot Plant tank T3 i.S.l._6rked as _'_B'azardous waste tank. Records show that it contains

unspecifiedwaste liquid."._,?-_.,ii'sf.:'_.."
.... '_,__.,.;+_.."

Buildinq 12 (Mainte_nce_op). The maintenance shop generates two potentially hazardous liquid

waste streams. Sper_:t,4_l-tric}don_thane generated on degreasmg 0stransported to th sto ag
. ,*.,, ";._:':o.

T_nks at the J_i_}O'l_l?i_nt ar_d_ a waste stream described in the RCRA Part B permit application. The
."_'..':.q

paint shop al$O;g_erates paint-spray booth wastewater that is discharged to liquid dumpsters and

transported to ti_e_Ptant,_liquid sump for processing.

The Laundry. The FMPC laundry produces a solid waste from its perchloroethytene filtering system.

Perchloroethylene is used as a dry-cleaning agent for protective garments used at FMPC. The dirty

solvent is processed through a diatomaceous earth/clay filter media to remove impurities• The spent

filter media is laden with perchlor0_thylene and is packaged in 55-gallon drums that are taken to

Plant 1. The laundry generates approximately one ;5-gallon drum per week•
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Laboratory. The ,nain laboratory generates waste solvents an_ spent chemical solutions that are

collected in carboys in individual laboratory rooms and accumulated in 55-gallon drums outside of

the main laboratory building. The main laboratory generates an e_imated 4drums of waste

quarterly. There were 12 drums of waste solvent stored on a grassyarea directly behind the building=.

at the time of the survey. There are plans to construct a concrete storage p'_ outside the main

laboratory to provide a more secure storage area for the waste solvent dru_,.i.!_.W, aste drums are

transported to Plant 8 for processing.....i!._.i!, .\ _=:"::i_i_'.
1! o =° _, =..,...

L, . 'U' ' " ' " ' '
"% ""'w'" .cP'" -. ,..".,. _'_.'_

Liquid wastes poured into sinks and drains at the laboratory are colle_n a stainless-steel Bump
et. '_ .*''.

p,'ior to being pumped to Tank 2 at the General Sump for treat_e_t.._..The _lai'n iabor_tory Bump is

occasionally drained, and the accumulated sludge is packaged ihiS_lfo_ drums for transport to
._....., "'J;

Plant 1. ".., ".. "_.:_'-,
"','.'.i'.. ";"

==.. . . %

,._ . :-- ......,',..:....

pits. 5 and 6. Rainwater that has accumulated on pp of Pi_t'4,has been pumped to Pits 5 and 6; no
".,,. ':'., '_, ,:-'.

testing has been performed to determine whet,ber the.Wa.ter h_s been contaminated by hazardous
",.. i!. _"t. -., _mwastes in Pit 4. ,_._:_:_.,. ,,

," .. '_'..r."', '; ':.'.,
• -._ ;:.: .... ,_, •

Other Solid Waste Streams. FMPC gener'_.,..j_nis_J_q.eous solid waste from a number of plants and
• ""_-,_'"" ,',_:t e , , , . , .

activities. These wastes are stored in centrarilE_i_..are-_,awaiting further process,ng or dispos,t,on.

Any large pieces of contaminate,_,_scrapmet_; .are sent to the scrapmetal storage pile behind the
decontamination building (Bu'H#in'g_ T_':_aterial on the pile has e'<tended beyond the asphalt

pad, which serves at its ba_e_._'he pile cb_ins approximately 8,000 tons of contaminated iron and

tfr" .¢tormwater
steel. Runoff from the pad:g_,.t'o.:__' " "'_'i 'l I _" systemand. onto the ground beyond the pad. A

pad outside Building _t __'_ml, ceramics, machinery, and other items is not in current use.
..._ -:.i:.', ,:.' .'

While some of the_-_ate_ js not waste, there appear to be contaminated burnables stored on this

pad aswell as miscel_a_/dq.usdrums. The Plant 1 storage pad contains a large inventory (1,350 tons)
.. ,-,., ._ :%

c_er, windings stored in a pile, and runoff from this pile flows toOf contami .r_.e_,'_ap motor

the stormwa_.."r.s_em.

%_, ,. % ,..

4.1.1.3 Radioactive Waste

The majority of the solid wastes generated at FMPC are low-level radioactive wastes (LLW). The

three largest categories of LLW are depleted magnesium fluoride (MgF2) slag, slag-leach filter cake,

and neutralized raffinate. Depleted MgF2 slag produced in Plant 5 was deposited in Pits 1,2, and 6 in

the past. lt is now drummed and stored on the Plant 1 pad or packaged for delivery to NTS.
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Slag-leach filter cake produced in Plant 8 from the Eimco and Oliver filters was formerly deposited in

Pits 1, 2, and 6. Neutralized raffinate i_ produced in the Refinery (Plant 2/3), treated in the General

Sump, and pumped to Plant 8 where solidsare removed by rotary vacuum filtration. The neutralized

raffinate was previously deposited in Pits3 and 5. FMPC produces approximately 48drums of

depleted MgFz slag, 27 drums of slag-,_eachfilter cake, and 9 drums of neutralized raffinate daily.

The majority of the waste is now 0:ummed and stored on the Plant 1 _rage pad. Other

high-volume LLW streams include air pollution dust collector residues, scr=_.i,_._"_.and wet filter

cakes. Table4-2 depicts the 1986 estimated daily generation rate of al_;RVlPCLL_V'_eams. The

major chemical components of the waste are oxidesand nitrates of cop_er, at,u,m.inure, iron, calcium,

and uranium in variousoxoclationstates; magnesium fluoride; and traces•_>f;_.eemagnesium.

The FMPCgenerates burnable LLW waste streamsfrom the proces_._.r_.'The_e wastes are composed

of decant oils from the Plant 6 wastewater treatment ope_r_a_lQns,c_minated wood, filters, and
"'-_'",_,'.• '_i;'

other general wastes. Table 4-3 depictsthe quantities q_._a_ L_ generated.

"_0_ ;.%., %_'.._'. "%,

The storage of LLWand recoverable uranium-beari.ng prc_eessrfla(eriai isthe responsibility of Plant 1.

The Plant 1 storage pad is a U-shaped cement slain.:.l_.nd P)auht1. The Plant 1 pad currently has an
.>....,,. !/,;,.",•._'.,.,,..

inventory of nearly 35,000 drums scheduled fOr=_e.=_tntud_,,disposal.The oldest drums o.nthe pad are

approximately 10 yearsold. Plant 1 pers_J r_dm leaking drums and drums in poor condition.

The contnnual 0ncreasein the number of drur_._tn the past years had made adequate spaang and

3 accessfor inspection or maintenp,.n.cedifficult. 1:he concrete pad is cracked and crumbled, with".!ii_.'_.. .."_'_"
vegetation growing through i_,pla¢:el_,._._unO',fffrom the pad is collected by the stormwater sewer,

but also drains to cracks a..r_._'oP_nings.":_11drums examined were marked with the FMPC drum
. ......

identif0cation system num_:_i_,._e ncimbenng system 0dent=fuesthe source of the waste by plant,
, . , •

_ct_on of the plant,,,,da_of __tnon, and uran=um enrichmentlevel,The drum _nventory

documentation is r_O_pu_zec;, and Plant 1 personnel can identify the storage location of specific

drum lot numbers. E_:,_rum arriving at Plant 1 nsassayedfor uranium content, but no hazardous
,.... :., ,_, ' .U_.._'.,.

waste tests aFc__<trmed';:=_s a result, lt is likely that the Plant 1 pad is storing hazardous or mixed

wastes. A 'su_l_?of the pad found drums of newly-arrived spent perchloroethylene awaiting

storage, yet ther_;vU_°,.._no record in the computer data base of this or any perchloroethylene waste
shipments stored at the Plant 1 pad. FMPC has not included the Plant 1 storage in the RCRAPart 13

permit.

Approximately 2,500 other radioactive waste drums are stored at other locations throughout the

FMPC facility. These drums contain miscellaneouswastes such as contaminated gloves, glass, and

concrete• Table 4-4 identiF'esthe location of these drums.
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TABLE4-2
1986 PRODUCTIONESTIMATEOFLOW-LEVELWASTE

FMI_- FERNALD,OHIO
i I II I I I . , ,

Waste Stream .... Drums/Day
II II I IIII II II I II I

Depleted MgF2 48
II I IIIII I I I1_ I ii

Slag Leach Filter Cake, Enrichedand Normal '.._27
I II Illl IIII II IIIIII II II 'i IIIIT

Neutralized Raffinate ....... '"'_I III II I I ' ..... "_°

Dust Collector Residues,Depleted ..',... ':. 5 ""._:

ScrapSalts,High Fluoride ," < . ' ,3

Wet Filter Cakes (Non-oily, Non-halide) ,,!... '"',;_".;,. 3I I iiii I

General $ump Sludge ...."., "' ........=. "'" ek=

I I I I I .......

Scrap U3OB,High Fluorides ,. " 1.3
i;_,. , ":,_'_,

RMI Residues '"'.:, :_... -_' 1.0

Off-Spec. UF4 ...-*. '..........,_' 0.7
III I I = " II I III

Non-Briquettabte Chips and Turnings for Oxmat_on.,. "., 0.7
I "i ' I . ";u,"l iiiii ii

Furnace Solidified Salts, Non-chloride _,,,,i,_:i.,,., .':,.. 0.44-- I ==_ J j_D IIII I I I "

Incinerator Ash .., ...,','': "" '_'_'. 0.44
*i t'r'b :':-"__,'_, ",i _'_ .......

F , ..,.;._urnace Solidified Salts, Chlori_._. ',.iii:.,. 0.19
o,._: :, .._:.

Rockwell Cleaningsand ' _"........Spills _.,,_'_,, 0.19
I II I I IIII I *-"' '"

Dry Crushed Slag from_ot Blowout, "': O.13

MgF2 plus 20 Mesh (l_clu_l_,Di_rill) 0.13II II II i_ .i -_.. L I I

UnfiredReductiolq"E_argesan_'_;F2from LinerCave-ins O.13
" IIIIII I

MgO & Mg Zirc_Cl_!_m _'_cibl e Cleanout 0.03__ _ ' .o;_ T:_* L.! _''* III III
"_. :.. ,._.;..,

Nonbu_rna.b(_!,_nta..;_., __1._. Trast_, 0.03, '.'..' , ,,,,,,,, ,,

Metal Sp_ art_l_ru_er EndsHigh-Impurity Metal 0.01
I I ii i li ii

Contorrlina_Bricks,-Soil, Gravel, Ceramics 0.01
,:" " i 'ii, _i , , I ,, ,

P.a_tl'ail_)xidize_:Metal Oxidation Feed 0.01• -= " i' , III IIII I II I

l_di_uction (No Derby) 0.01
J ' III IIII I I I I I I II

Contam't_ed Mg 0.01
I I I I I I II

Solid Metal with Imbedde,.JSteel Other than Cores 0.006
III I I' II I I II I I I

Contaminated Non-Bun table Filter Cartridges,Asbestos,Etc. 0.006
II II I I _ -,

_GlassSample Bottles 0.004
lbl I I I iiii i ,=, ,

Samples from Lab 0.003
I iiiii IN I i _

TOTAL DRUMSPERDAY 99
I .......... q I ii I I I iiii .....
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TABLE 4-3

LOW.LEVEL WASTE ESTIMATE
CURRENT OPERATIONS
FMPC - FERNALD, OHIO

Based on 50 weeks per vear ,;_._',,,

Waste Stream (Burnable) Rank t/Yr Lbs/Yr Lbs/Day Fl:_t_'_i,. .>..Drums/Yr
.1, • .. _, ?%

_ II _1II

General W aste-ProcessArea 1 327 791,000 2,26()_,"' ": !
!.7,8oo 27,oso(

(33 Dumpster Loads/Week) ",: !_,-.'.,,L ..'...,.._.,:.'
' I I I I ' III

....'_00
Wood 2 218 480,000 /2,400 "'._ 4,0:)0 Units

I I II "" ;';"1 :"si • e Iiii
I I ;',td "., • _m

= ._ * • "_f,t

Oils- Plant 6 Decanting 3 57 126,000 ..',,360._,.:,.,,,.2,i00 300(2)
...... ,;./,,._".• • ,,

Filters(3) 4 12 27,0U0. I_._. 4,500 695(1)m ' '" ' _ ' "'"'_' • ' '='
% •

., ;.,... i;.

._,_....
(1) Based on packing rate at 6.5 ft3/drum
(2) Based on packing rate at 7.0 ft3/drum • "_ ,..
(3) Based on 1 bag change/yr for 75 units "'..:"',.. "".,;,_'''.,

s'T_!o "• , % "

"Source: Adapted from S K Scheel, Septemg_:=:_,_5, *P'fei_ninary Feasibility Report - FMPC
Contami nated Waste Inci neratot'.Fl_d.K_. ".._"_-..

_o

• 'h' _• _. A
"_':i'._,.. ." '._

'"-_i!_'_ .."_"
_:, ,_ %_: :_,,.._

. _:_:., .'_,_.
• ".'..,.:"F.. _t_,,,".,',-'i_!"

., , _;; % ..'_ ._ ..._!,_,.'
• T',

.: • tt 'b; :" *.

"%... _....
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TABLE4-4

LOCATIONOFWASTE DRUMS
(GLOVES,GLASS,CONCRETE,ETC.)

FM_- FERNALD,OHIO

q" _:,Drums Location .._'..

__Y--_"" III I II I • _;:_'_

1,5_8 EastBuilding _ '" • ,

I ,_ II II _e*.. . '%
%.,."

70 Plant 5, North and South Ends/'il .'_""! :
_-L=, ii w° ° f i

26 East Building 71 "-. ,.' ._
I IIIII I II III , "li I "i

#.,

152 Truck Dock ...'_D _ 'lr"" ' . ' "I'o" I" '.." "

L I III t ;i 4 *.f" ._l,

101 Plant 2/3 West Pad "'..",.._: .-'-.,,:-
.... I I III I ' ' _ ij I I i iiiii | i" • ii

,..'.. ,. ;.%

40 Plant 8 West Pad, ".., ,_..
396 Laundry and a_e_ce A_;_:'._.

'" _,'" "'"' -'i ..... "' .....| ' l iii ti i i

lS Pilot Plant .'%.. '_'"'"-% 'f.,

ii , **'i "''°l 'm'° °,_ li I

• •

;"-,. . :
•, _ % %. 4,

"; ' % "'_e

-', ' ...._--..,,e'-- ',

•_. .,-. -,._ -,
.= % ._-

, ,.__'_.,
%..i':_,

'e'

p.

eZ,'_"."

";: i_,.. ,....

.._,., ,._ ,,,. ., _-

• .

• . , , .,,

. _,. : .;"
._. ;:," .::.,_.,"

• - ._ -_...

._ .-_" •..=;, ;
"i'. :.'.,,_ .o.'.-- _,_"

• , . •
°....-%

.j', ;_.-. • _.,

o' o" .B "

• .
'o .a,

Ao 0,,,r-- i



In additicn, there are 13,211drums or cans of thorium stored in Building65, the Pilot Plant

Warehouse, Building 64, and Building 67. Almost 22,000 drums containing recoverable quantities of

uranium are located on the Plant 1 storage pad awaiting processing.

P_ant5 generates depleted MgF2 slag, wnich is the largest single waste stream _"fMPC constituting,+ ..,

49 percent weight of the total waste. The waste from the MgF2 pot lir+_rre_d'+_..U..is packaged in

drums and sent to the Plant 1 pad for storage until disposal at NTS. ....i_.i...: _".ii'_;
• . ¢ •

_,'_ ,I_' ,r ,_* o

•.,.-.+.._.... '..,'+;."
Piant 5 also producesscrapsolidsfrom the derby top-cropping operatior+:-.._+euranium scrap ishigh

i # +.'o+ ° "' '"

in impurities but has _:casionally t_n sent to a National L__."_Cor.._.ration facility in Albany,
' .+ '; lh_+. " .%_,

New York. The scrap depleted cropsare packaged in buxes for sto'r_.g_i_+..;_ny:+nricheduranium derbylP + i;

top-crops are returned to the refinery for uraniurr, recovery'.".,ii_ ": "
", _.+o

D_.. _,. • . '." °%

I. = '.:_. ., ' oT+,•' _ ..,

The solids from the cutting, milling, and treatmer_t,..oper'ationsin Plant 6 are directed either to a
"+ • +='+*"•. '_" _ -% i

briquetting operation or to the Plant 6 wastew_,er, tPe_ment._y_tem. The briquetting operation
' : '_, o'..',,
• , , -. • °

receives metal _lids from cut-off lathes and.....cr_ansfewnatlc:.' _",."'.::'-. mills, then crushes, pickles, and
pressesthe solids into briquettes that are rec'_,c_.ed:.i__@s_ir_operations.

11% ...'., .+ +.,,
+..... + , o :%

,-..;_, ,, ,+

, +;..%,
4.1.1.4 Nonhazardous Waste "_ ',.

"-_ :'+i_o
,+,

+.
ll;... % l

i '-..:.',h ,: '.•
°1:_..._., , .,+

FMPC also produces noncont_0ina_.,_vaS_.. + +rom processand nonpro_ess areas. These waste
. _ ,. •_._ '.'.,'..+_,

streams are composed of c.o_ru_ion m_rials, cafeteri+_waste, packaging materials, and similar
• • °.

t o ..4 ,o .:_ =+l. , ,

burnable materials, as _.i_.+/s2"no._'rnable rubb0sh assigned to the onsite sanitary landfill.

Tables 4-5 and 4-6 r_j:_+'¢t+_ely___he quantities of noncontaminated burnabte and nonburnable
waste

• , i,

. .:-.: ,._ ._..

4.1.1.5 O_ite +I_i+po<_ai.''+++:"

"""('.:-':!i/
Since 1985, FMPC'_tuted a systemto reduce the am_unt of LLWstored on site by offsite disposal.

To reduce the volume of waste stored on site, FMPC developed a waste certification program to

inspectand test waste packages for transport to a DOE disposalar_ at the NTS. Ali waste pack,ages

shipped to NTS must meet waste acceptance criteria incl_,_ing limitations on external radiation,

surface contamination, free liquids, respirable particles, criticality, and absence of hazardous wastes.

NTSrequire¢,that RCRAEPtoxicity tests must be performed (FMPCtestssemiannually) on wastes sent

to NTS. NTShasstated it will not acceptmixed wastes or hazardous wastes from FMPC. The FMPC
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TABLE4-5

NONCONTAMI_ATED BURNABLEWASTE ESTIMATE
CURRENTOPERATIONS
FMPC- FERNALD,OHIO

Basedon 50 weeks per year ,'";',

"" ....... -, .... ;.'i". ....

Waste Stream (Burnable) Rank t/Yr Lbs/Yr Lbs/Day T_3_r,i.:: ....Drums/Yr
*,.

I II III I I " I I i) . I I

Non-ProcessArea General Waste 1 61 135,000 386..'" ' 000 2,770(1}
(Blue Area) '.,:,_..,i..' _....'.".;.

•_- Jill ] II I II II _ 'r'JP el) *°1 i =11i

Construction Materials 2 57 125,000 .,,..500 ,.._5,.625 2,404(1)
• ..'" r"', .... ", • W

o _-d ,, • _a,p

Cafeteria _/Vaste 3 38 82,500 ._,",.3"3_,_.._'.'i,..18_350 3,825(1)
..... 1 II IIII II II

Other Non-Process Area
4 18 40,_. '1:6_., 6,670 N/A

Packaging Materials '. • '._,.
i i i *°

'.,.. _.",,:..:_: ._. .... :_"
C1) Be_edon packing rate at 6.5 ft3/drum . ", '-..

.",'., %,
• Sou'ce: Adapted from S. K. Scheel, 5epteml_K..! 985:,iPre.limlharyFeasibility Report - FMPC

Contan;,inateclWaste Incinerator Fa'_lil'_'... ':',_;)"
..... "'..,;. -=;' !._..

o.=P,, ' o' .::,t.,

="' _" '"- _'_'."'.t.

• v,. :'_,. "' _,-"

¢ :,_,

,e =

• ...,

"i:'_..,=,,, • ...,_

..'.-% "*'.=_._, ...i,__

=" _,- %,•" ._.
." =. ." :re •

t _ . 4 . _.; =e

, _. %, ,.'._..

=, %.
• " " . _t 'k "':%

.. _

,0 ,., #

• . ,, •" .,,
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TABLE4-6

NONCOh]TAMINA'rEDNOP]BURNABLEWASTEESTIMATE
CURRENTOPERATIONS
FMPC- FERNALD,OHIO

,_.

Based on 50 weeks per year _.':
6. '..;b.

'' " '"' " O* ,..' ''.'_

Waste Stream ('Nonburnable) Mt/Yr kbs/Yr Lbs/Day Ft37YT'..;:-',i_#ms/Yr
..e i..

............. '-'. I IIII I .....

, 2,030(I)
Rubbish,Type 1 currently 30 66,000 264 .i.,.!i..,.... ';assigned to Sanit_ Landfill '., . ", ' ..""' .:.-,,,

%., ,_,o

3 '" "'' :"'"
(1) Based on packing rate at 6.5 ft/drum ..:.;i._i_i:'.:._. ".:'.?

*Source: Adapted from S. K.Scheel,September, 198_, Preinmk_i_ _e_slb011tyReport
FMPCContaminated Waste Incinerator _.'IF__y. "-_._i,,

• * ,. %

.=".',,'.-..,,, .;_._'. ::.,,

'..'Wo "="._ .o'..,_'

'ro f. "_: "!lp i

,"% •

'L' ;.. "'0. '._t" :l=

s_;. ", '_;i_".,

.._,..._.. '.,_.
%....I,

"_ .. '*,,

"";. '!_";D

.,__.:,_,.. .,_i,._:_"
-i=;,: s.l_ . t_

• .

',:! L_'' ":" ,':_'._'_"
'_:_: .'j:_:.'

"..:_'. i_

.*" ' .. '_ ';_i_"_
.....%

,'. _.'_,. ." :'._

". '. "%_'..'.'

'g_! '.
,.'. %

%,. v."J'
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waste certification program is the forerunner of the Low Level Waste Packaging and Shipment

System (LLWPSS).The LLWPSSisa systemto reduce in size, dry, stabilize, and drum ali FMPCLLWfor

shipment to NTS• The LLWPSSwould upgrade present Plant 8 equipment, add new structuresand

equipment, and provide an offsite disposal alternative for waste previously deposited in the FMPC .

pits. ,.. t
9' •

The majority of waste sent to NTS is' newly generated waste. By mid-tg__C had shipped

4,191 drums of wa_e, but only 83 boxeswere used as an overpack to .Ir.a_g!portot'_l'_ums. Older

drums require more time to package and certify. . • , 'o' 4 .. =' ._ 0 . , •

• % ""'w' J:.r'Pw *" '""°° ;....°

Very little hazardous, radioactive, and mixed wastes were ser_'_io_.;.s_t.eto'_er facilities prior to
.%.%,, ". _._.. '".o:o

1985. Examplesof previousshipments are listed below:
e. %;, i •

%..;.'%. _°

• PCB.cbntaminated wastesshipped to the CE.(_S,_acil!_,p_i_.Ohio.
.....,, .:' ..:. ....... ;,_,

•*._,, ,.. .,.
., ,.% "_ ._,,,

. %'. "'. %; '1=

• One shipment of radioactively contarr_q.ated.Sfirap metal sent to the Oak Ridge facility-

the scraphad an uranium concentratio_ii_b_v.e s_clfication and also contained asbestos.
• , • _.'" " :ti D '. ;ta

.% ",';:'ii';,̀ "=

e Two shipments of radium sou_on_'_t, to USEPA'sEastern Environmental Radiation
"_! .r_. '%"

• . . ',c'.: .: v,

Facility in Montgomery, Alabama, a_:_e sent to Beatty, Nevada.

• i'",','._, • ,,6 %
".:_.._. ,, .,;,

• A limited number o_ghip_ _f.,j_ntaminated processresidues sent to the Maxie Flats
• _. I,_

facility in Kentucgy/,duriDgther_ 1950sand early 1960s.
_" ;;4. -.:;_- _...

, = .. -, .;;. ',

Radioactivety-contan_,_:! wa_t_i:_,_J_lppedoff site is managed by the FMPC Nuclear Materials• " '" .';I b ', ;

Group• This grou_i_'_reL_'_..nuclear material shipping orders and transportation manifests, and

conducts analysis of W_ to determine levels of radioactivity and hazardous character|st_ (e.g., EP
. "".,,. •.._ ,,.

toxicity). The #al_sbortaii_ group prepares the shipping documents and loads the wastes. Both

groups are _'.v_j_; in waste packaging and keep copies of the forms.

"'%.. "%

4.1.2 Findings and Observations

4.1.2.1 .Cateqory.!

None
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4.1.2.2 Cateqory II

1. Unidentif.ied Hazard0us/Mixed Waste Stream.s. Operations are suspected of generating

hazardous wastes that have not been previously identified as hazardous wastes, resulting in

the improper treatment, storage, handling, or disposal of these wastes.
,qt0

.,.:'!,-o

The environmental survey found that FMPC msgenerating hazardous _:_.lX;e¢l. waste streams
q,'i :_ ._t.

not previously identified. The result is that some facilities are not.__Ymitted (_.do not have

interim status) under RCRAand are operated without the con_rb}; mo'._.o,ring, and operating
•_.,._;...._.,.. .....,,."

practices normally associated with such facilities to prevent "._i..release of hazardous

constituents. These wastes are eventually stored on the P,i_,'.t :Rad oP'iPe treated in Plant 8.

In either case,there isa potential for unmonitored release O_h_i'ck_s substancesfrom these

facilities. '.. ,. ,_:,,%'6 '"'J •

_ ;/%. e_"

=." ._,.. , _*,'Z, oq,* _!"%

The FMPC RCRAPart B permit application for t'h.e ma_ement of hazardous and mixed waste,
,_ :. %_ .. r.

prepared by FMPC in 1986, identifies thr_,_.on_e.souri:es of s_ch waste-the maintenance

shop, Plant 6,and the main laborato_. _',;_n_rve_:',_bund32 additional waste streams and

activities notident:fiedinthe PartB _e_t:_.t_-l'ic_ionthatmay be generatingor managing
• o" _"o '; "i .° ° . , * . .

hazardous/mnxed waste. The 32 sU.SlO_ected:_:wastestreams or actw=t0es are summarized _n

Table 4-7. i_i:',. "
°"..i_%

• ;::" _. F_;,': ;,•

ltis suspectedthat FMP;E,ma_'_.Ve ._'_e additional storage facilities (Plant 1 pad, Plant 2/3
._',_: %_"_.,,,'i._:_'_

waste oil pad, _IndT_"Plant 8 p'_d_ seven additional treatment/incinerator facilities; and
.... o" .;_. • '.=;_ . e. . ,

three fac010t=esonth_.w._'e p0t;irea (Pot5, Put6, and the Clear Weil) that may have rece0ved

hazardous wage_._er _t_y'or through the General Sumpwastewater flow system.

ANL is samolih=_:_thesewaste streams to determine the constituents in these wastes. The
..'.".T.,:.-,.. -_._._..!_,.,

specif_c'i_a1_icalrdq_3rementsforeachwastestreamaredetailedinTable4-'7.

',% .. _

2. HazardoLJ_'..Ct:mstit_entsin LLWPSSFeed Streams. The inclusion of many .of the 32 mixed
i, i _ __ i _ iiiii i ii ii, i

wastes streams, identified in Finding 1 above, in the planned FMPC Low-Level Waste

Processing and Shipping System (LLW_S) may cause hazardous constituents to be improperly

released to the environments. Proposeddesignsfor this treatment unit may not be suitable to

handle hazardous constituents. Furthermore, hazardous contaminants in these wastes make

them unsuitable for acceptance by NTS.
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TABLE4.7

SUSPECTEDH__ARDOUS/MIXED WASTE STREAMOR ACTIVITY
FMPC- FERNALD,OHIO

I .... .,,.. ,,, ,,, , .,,

Waste Stream/Activity Suspected Problem Sampling and.
Analysis Nee_

'..;"_.. _ .......

. n ....

Plant 1 storagepad Storage of mixed or Identify proc'_Js'a_e_':;.
rwaste drums hazardous waste hazardou_ixed "';"'_'._"o. .. ,

wastes_n_l "_i
deterTqtr_ rf_J:m'ed..• ".w ,r, "" .'...,.i

on p_w ., ; i_,,

.............. " .... it"yiPlant 1spraybooth May be a hazardous ,__._0 r t_x4c
wastewater ,vaste _,_l.yc_rat_e_

, ........... . ", 'r" "' "

Plant 1waste xylene Definitely a "::':.',.Test';f_,xylene.%

hazardous waste '.._,.. -,
III I I | lill • i*I iii

iPlant 1 peelable paint May be a hazari_i ''!':'_A_a_,zefor EP
waste waste """. ":._":,..toxicity and

i_nitability
II |[ I • _11' I II

Plant 1 drum Shot use_lli'i_!_a_rei"::'_"Sample soil around
reconditioner, air bla_er'itl_V_,;, exhaust for lead

, .;.,_',:,o ; ', '._.

emissions ¢o.nta_ned,!_ad contamination
, , ,, :'. _,_. "_'i " ,,

Plant 1 drum M_y_,a hal_rdous/ Sample sludge and
compactor, sump mix_"'._, e and test'for PCBand EP

water and sludge.:_;..:, contain..PCB toxicityI III I|1 IIINI

• "',. _"',._..

Plant 2/3 centrn_.ge °__.t,M.ayi_ a hazardous/ Test for EPtoxicity

,:. i_ waste and volatilessolids ., :,, ,.,- ....I I . I II I

Plant 2/3 hi_'_,_ffi:_'te..;:_Nlaybe a hazardous/ Test for EPtoxicity

building, fil_e_,_=ss .-;.:_i'!i mixed waste and volatiles
I ill

• .;._ _ -,_
• . ;:,. ... _..u._. _,,.,_

•_..._'_:_.,,_,._.;.._,,.,'
%:'.' i;

• .... . "...;i':......._

"o :"..'..i""
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TABLE4-7
SUSPECTEDHAZARDOUS/MIXED WASTE STREAMOR ACTIVITY
FM_- FERNALD,OHIO
PAGETWO

--, I I IIIii III

Sampling an_
Waste Stream/Activity SuspectedProblem AnalysisNe_
II I I II IIIIIIIiiI I _ I

Plant 2/3tank bottoms May be a hazardous/ Test for EP{b'_tCi_i;{.'::;
mixed waste and volatile.., "" .'.".

.' Au" b' i •
II I I IIII I

"' 4" t 'Plant 2/3 neutralized This material has TCLP,.. ..._., ........

raffinate been tested by EP ...,._..
toxic test and isnot ......

.,.,,,:._.,,,., ,.,._;.
hazardous, but ,.,,,_'.,,,.,.._.... -
should be tested '":"- _'_+_";"'.

with proposed new_,;:.,;; ":,Y/,.,_:;_,.,'"EPATCLP _ ...,. ,;ures ." %

_r..e_. .=_.:,...... -: _. ,',.
ii II II I I i i I . ,lr

Plant 2/3 waste oil Older drurr_ ma'y_;"i';_i._.....T'e_for EPtoxicity
. ql ,.t. ,%..,_,

storage pad contain haz'a_"Ous ".,,:,_nd volatiles
waste, yi_ble [ea_ers "
onpad,'oii_r._.ining_'_"
to
and _:='_ "_J3""¢"
'_ '" ":_, _7",._,mp ..:.,,.,.

,, ,, '_'""'_ ",_ 'T ,, , ,

Plant 5 MgF2 This'_te.,ria[ has TCLP
been te_ted by EP

:,,."..i'!::,,toxic_'_pgtand is not
•:,_.:,,.T.,,i,haz_'_ous, but• ..._. ,

_:,.;,*

.,,._._,.% ' wiih proposed new

...._..,_..,._..?.,..:"EPATCLP

"'_'_"° ':::',_rocedures.•. ._,'......:(:r,_.
.... . "':."_ii"!,,, "i,_,:,,,_,,,.

,.. ;, , "_,,"_ , '_. ,'

Pla_6 f_l_t solids • May bea hazardous/ EPtoxicity and
frd"l_i___e.¢- mixed waste volatites

t rea•rfi_.l_l__,ystem• ,.., _.._ :_,.... _ l'm

" 'Pl_n.t6 oil c[_cant from May be a hazardous/ EPtoxicity and
." j" • .._,

" ::",oiL_vaterseparator mixed waste volatiles
'= i'lr ii ° n , ,, n nH

• ;!: ,%
• .: %
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TABLE4-7
SUSPECTEDHAZARDOUS/MIXED WASTE STREAMORACTIVITY
FM_- FERNALD,OHIO
PAGETHREE

II ,,,,,, ,,, , ,,, ,

Waste Stream/Activity SuspectedProblem Sampling an_.N 'Analysis ee_!i:,
II Pl -" " ii

I:: ' "" ;-"" ''_ :'"Plant 8 wastewater lt issuspectedthat ,eed materlal_;'arld-,/;
treatment solids from: any of these facilities ash will I_._Ploxicit¢" "'"
filters could be treating and volatile s¢_n

'" 4" _ '

Oxidation 1furnace hazardou_mixed • " " "'tested.,..:.,. _;.. ,.......
Oxidation 2 furnace waste "'.._.
Rotary Kiln ..,_/-.;:,.,"_:..:':,
Caiciner '_:'+:'"'_'__''. "

'%. _,. "";4i:..:"'._.%;.

Box Furnace ....:,,.,. ...,
Drum Washer • _.,.., ..._'...,

II iii III II III ° I I .I I, ..

Oil Burner May have burn,_. ..... ' _"" ";'°. Oo lD ,lm
' . ' '• t-,ro'al.-".

hazardous waste..,,,....-: ' :", ,.. , o. ;_'

IIIIII I II i I I I|

Plant 9 filter solids May be a ha'_ardpuff'.., "EPtoxicity and
_ ,, _olatilesmixedw,,i_ce '"::i' ....

--- R I I 11
, ".. :_,:.,"., "._

Pilot Plant barium garlum.c._ipY,.'_l:_ay EPtoxicity
chloridetreatment be r'_H_a_*_._,sLIr_
facility area sump u_o,.nsc_'_ng of

dr'_¢ont__#to
";_:,'_=.:.._t

removet_re, gn
matter '"

,',::;_,. , ,. .........
Pilot Plant, "_......haz_,rdo_,_./.,, Cont_[fis hazardous EPtoxicity and
waste tank (#_" "_'.'_" volatiles.',._-

' .. _ I i _lll I I III II I I '1

Laundry ,"::S .-'!:i_ ,?Definitely a Perchloroethytene
perchloroel:_j_'[e_" .:.;ii_hazardous/mixed
regeneration s_m ;;_!_:::""waste.'"' • S..._:_ .";'L'"',;."

waste:,ftrl_et_.imaten_ _
., :l'* • ,,_

I I I

Maln_rato_Sbmp Sumpsludge is EPtoxic, volatile scan
•.:,, ":,_'_,.. periodically removed

"' _..... _" and packaged in
o' .. •.| "•" :_ .',=,"." drums

, .... .... _..;,. ....
M_l_.laboratory waste Drums stored EPtoxicity and
sotve#_storage area outdoors on grassy volatiles

area (unial:_lted)
I I I III I I I I
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TABLE4-7
SUSPECTEDHAZARDOUS/MIXED WASTE STREAMORACTIVUTY
FMPC.-FERNALD,OHIO
PAGEFOUR

, ., i iii I I

Sampling and
Waste Stream/Activity SuspectedProblem AnalysisNee'ct_.

ii _l ii i i I I "

Pit 4 Known _,azardous Coringsand ....... -;?':,
% ' "!.

waste in pit, barium sampling.:o:f_.:., "_,,_
detected in ground impouL_d_dwater on
water at levels above surfac_:f_rE_,l_.._...icil;y
background volatiles"."-'_-_,..._;,........

I

:Pit 5 Contamination by .__tative-:'
hazardous/mixed _p.l__:,
waste from process.,_.,sed_r_t and liquid
or other "..:!

ttl_e'

management . ........ " .',.
4e" , ,' :r :,,_,'6 2_".,

activities _,' _:_:_.'_: : '
I i I I .L I ""

e , :°% "',., _ J_l_

!Pit 6 Contaminatroh.i_y ",_',v=presentative'..

hazardq_..mi xied.:',,,. _mpling of
waste fr_,_ce_i=:,_, sediment and liquid

I I I IIII

iClear Well Con_r_. tion by Representative
hazardo_mixed sampling of

,_,i!;.:.,,waste-_m process sediment and liquid"%_:,,..
,.% -% ,p.rot_r' I_ ,'.._

.__ "_"._bgement
.'.;" ,:, activities.._, .-_-

Ii' _tl II. I ,.J - ° III

,Abandoned"_'oil.,_ii:, :'Anyremaining liquid EPtoxicity
4.-,,,,.=_ .. _. L, %, ._:_'.i _-,o, ,_,, ,_.,'_'s_.._. _._,,.'__.:• or sludge may be

or :,-,, ,;,.l _v •.. _=..- .,_ hazardous
• • t_._" a_:.v.* i i i i , i|1,
,,.

",i::i; _ _i_

. •, *._ _,._ %=;.:.."_,.
"i..'.._::i_,

,"=_._"'_". "" '"V

"..:"i;'
'_'_' '%%

• _,. '
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The LLWPSSdepends heavily upon existing and upgraded Plant 8 facilities to processthe low-

level radioactive waste to a form suitable for shipment off site. Ali Plant8 filters, tanks, and

combustion units that are suspected of treating hazardouswaste inthe past continue to do so.

Furthermore, several proposed LLWPSS process streams are suspected of containing

undetected hazardous waste constituents. Significant schedule delays and equipment

modification in the LLWPSScould result if Plant 8 facilities were required _'.,obtain hazardous

waste incinerator permits, in addition, NTS waste acceptance criteri_.;_i_td, not be met if
' i"' ,;',Q**,

found to contain hazardous waste. This wouldi'._ult in '_.oeed to findFMPC LLW were

• ,_* t , °'

alternative disposaloptions for such waste. ,.._...... .,..,.. .......,
"% o"_r.

3. Waste Drum Deterioration. An inventory of old radioactiv_i_N_.drun_'s-ls stored outdoors on

the Plant 1 pad, and their deteriorating condition increases't_e_._e_t_'al for spillsand releases

to occur. 'o, '>. , :,,

_i_.._., , =..% '_,_.

,.;. _:,' ..... _. ,,.. ,._,

FMPC could currently ship more waste to .L_t_ b_,"the lack of manpower to certify that

shipme'rrtsmeet acceptance criteria has slqw_d l:he.'pr.oce'sg:The majority of waste sent to NTS
is newly generated waste because it requ'_t'es:,:!,il_ti'_ for packaging and certification than' . ..

older drums on the Plant 1 storage pai_'::,;!__et_i,i._he removal of older drums from the pad

would reduce the potential for dr;_i_ailur'_!::Bmid-1986,......._ FMPC had shipped 4,191 drums of

waste, but only 83 boxeswere usedasovetpa.ck to transport old drums.

61_*,,.'_/. • .'_.

__ ;_azardous pollutants may have been unknowingly4. Hazardous Waste Trac_t_a ;..'

released to the enviro_egt, at FIVi'_'because wastes have not been fully characterized prior

to treatment, storac_-_i_po_: FMPC has not establtshed a program for onsJte analys_s,

tracking, and c__._f hl__ugm_xed waste. Thus, hazardous waste have not always been

properly d,r_d ._=i_e.ot.ment, storage, and disposal facilities that are appropriate and/or

approved ,fDrth'_astes.

Lackdr.:.__prehensive hazardous/mixed waste stream characterization and tracking system

for onsit_''miOyement and handling is a major cause of the uncertainty pertaining to
hazardous/mixed waste generation on site. FMPC rigorously analyzes waste material for

uranium content and tracks shipments through the Nuclear Materials Balance fvstem.

However, there is no systemto analyze and track hazardous or mixed wastes. For example,

there was no record of perchlor_thylene waste being stored at the Plant 1 pad, although

12drums of this waste were located during the environmental survey.
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In the past, waste has been directed to the pit area simply by sending a truck to dump the

waste. This lack of any internal manifest system 'that would rigidly control the disposal of

waste has resulted in a variety of materials being deposited in ali pits despite certain attempts

to segregate waste materials to specificpits.

Lackof manifestsatso makes it difficult to ascertain the exact characteri_ and quantities of
..-.,;,_;•L.,:_".

wastes processed and disposed at various facilities on site. .-...,.:._,',_':....
'= _=,=,

4.1.2.3 Cateqory III " • ' '
• % _*'w* ',1.'l_'q "' ,.*"..,,v='

••,, ;_._•,

None ,_,"=,....._. -
• % * ' •'l' "_T t

".. ". _t*' n -,.

• ii' •

4.1.2.4 Cateqon/IV /_'"
•,.!..%

..., .. .._,_,:.• , ,.'%
"i _,'*' _', t

dt.,t,, ,..., ". '% q)
ql_ ._. ° ' *- .•40 :'%

', ,':' ,.o° •'*o_ i_,. o, ..t_,

1. Scrap Metal Pile Runoff. Runoff from precil_i._ti_h,_al!ing on the contaminated material in
• _ .o "_,, ,; ,%

the scrap pile hasthe potent0al to carry s.A_r_.ace".¢0.l_tam0r_'at0onto the stormwater system and

drain onto the ground beyond the pad. "';;i_i_;_;_:_:,_;._:'_:_"
"_ .'_ .'_"'._ _.', ' ._ _1,

t_P.... "_, "/:'_ii",. ......
The material on the scrap met, aP,_i_rage_;_9 beh0nd the decontam0natnon bu01ding has

,_...!_ *i_,

extended beyond the asphalt pad whi_'__!S_.._esas its base. The pile contains approximately

8,000 tons of radioactively_taminatel iron and steel.

,;,% '%i!_%. .."_
_,_;'._" °_..':_._,=

._:. • _,., ;;..;_

2. Waste Oil Burner Per_it_. T._.ewashed,ii burner, shut down in early 1986, had burned waste oil

and other 0gnntable'_q_r_;" Th.e_._if_cnlitymay be requ0redto submit a closure plan for the unit if
. ,. '_'_'_,...,-_.'_:." ,

waste oalor o.t_.._r_l.gput_=als aredeterm,nedto be a hazardouswaste. EPA iscurrently

studying w_' oil_{_'J_i.s.t,ing asa hazardous waste.

=', . ._ ", "_ it.

3. Uncor_tr.oli_.'Waste'_rum Storaqe. The waste solvent drums (12 drums) located on the grassy

area 'bebi_d'the main laboratory did not have accumulation start-dates on their labels so lt

was not'_i_le to verify the length of storage at this location. Long-term storage at this
location has the potential for dischargesto the surrounding soils as there are no recordsof

regular inspectior, of the drums in the area. There are plans to build a concrete storage pad to

provide more securestorage for these drums.

4. Onsite Waste Accumulation. The storage of solid waste may exacerbate the crowded waste

storage conditions on site. FMPC hasclosed itssanitary landfill and itssolid waste incinerator•
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lt iscurrently compacting and storing its nonputrescible solid waste. FMPC hasapplied to the

Ohio EPAfor approval to expand its presentsanitary landfill, but Ohio has not yet acted upon

the application. FMPC is planning to acquire a large-capacity, volume-reduction unit to

supplement its capabilities.

5. Waste Drum Inspection. Drums of hazardous waste stored in the Pilot lt_t Warehouse are
,_: ,_

not inspected weekly as is required by RCRO_requirements (40 CFR26L.l!_[:._..!nsl:_ction logs

maintained in the PilotPlant ondocatetnspectoonat ?- to 3-week =nte_ats or ton_3eF.The drums

are in good condition, in an area that is enclosed by curbing. Ther._'wos._o evidence of current
• _ ,fw _ =.talI_ 6. ,,r;=_,o'

leakage. . "'..,.%.

4.2 Toxicand Chemical Materials .4.. '"'_'/ ""• , t,:. •

' %" :i,*e

4.2.1 General Description of Pollution Sources/Contain" :v..--,-;,,,;.:...,

,'_'r,,.._..!",, r

The FMPC facility handles a number of tqxi_ a'_d:':.haza'rdous materials (e.g., magn.esium,
o,_: :;% '•', .. ¶,

1,1,1-trichloroethane, xylene, etc.). The Stores I__enY';_ responsible for the procurement and

=n=t=alstorage and d=stnbut=on of these _t._l_rl'_l_.'.,.Secondary storage statesare under the
_..'... '., !_-:.

management of various end-users on t_i,i_.$e. '_"r_e bulk shipments of ci_emicals are delivered
, ',_;%, .

darectlyto the Tank Farm. '_;,:%,

_i'_' ' * ._
.,_._ir.-._., ., ....._

4.2.1.1 ToxicsM.anacleme,n,t..,,,,... ,'._i_,_.,_,_,-..... ,_ _.;-_,,'.._._"

°" '_ _'t_,

The majority of chemical;:'_;_ t_';_ite are purchased through the Stores Department. Thus,

Stores has nn=tJaico_oveY.,:_ storage and use of the chemicals. A recently.installed

(approx_mataly _.'.._191tl_..gg.mputenz_:l =nventory system, known as MMCS (Maintenance
"""_ ,'.;_;.'_:'_'_- ;'._i_"

Management Eoqtrof$_em), is used to track the quantitie_ of chemocals, spare parts, and materials

in the Stores,'_)iepar_ment;%_hissystem does not, however, track chemicals to the actual user. lt

allows mater_.],._signated as hazardous to be so identified in the printout of the inventory.

Currently, no c0_:_._t_exist to limit the accessof employees who have not been property trained or

do not need the materials in the normal course of their work from obtaining these chemicals. The

Industrial Hygiene and Safety Department prepared the list of hazardous materials identified in the

MMCS system. These substanceswere selected for tracking becauseof potential industrial hygiene

and/or environmental concerns.Material Safety Data Sheets (MSDS) are available for many of these

substances to ensure proper handling and use of appropriate protective equipment by the

employees.
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The materials stored in the Stores Department were Observedto be kept in dry, secure facilities with

minimal chanceof spillsor accidents.

4.2.1.2 Tank Farm Facility

'17.%

The FMPC tank farm facility handles and stores anhydrous hydrogen fluOrJ_:;(A.HF), anhydrous

ammonia (ANH3),aqueous hydrofluoricacid(HF), aqueous nitricacid,(HN03),tri_L_t)lphosphate

(TBP),and kerosene.The followingtablelirathe tanks,materialst_."e_!i,S_._ge.,.capacity,and the

operational condition. "-,;_:,.
, ,. ;'_.d o_

' t ' _., ":T., I

Tank No. ChemicalStored Capacity (Gallons).,:._.-:_'_."Op_rationalStatus

1 NH3 15,80:_:.".,. ":::i_:,.Backuptank

2 KOri
3 HF ..:. 31 ;i_g... Out of ._ervice

! -° 'i. f.

4 AHF . '"2"6_.00'"-.'.'." Out of service

5 AHF '" '" '• , _ ',.26, .:. n';_._ :',,.. 01_. I service

6 AHF .',::::::!_ ':;:::::!':'_,',;OJ:)O In service

7 AHF _,i", "":i!_"_"':'_'26'000 Out of service
,,_:_;_.. ..-'..

8 AHF '%_._!._:,,";'_6,000 Out of service

9 AHF ";'.::_:i.31,000 Vapor surgetank
#,

10 _F_. .,::_,," 31,000 Out of service* ' ';;_i:: ' ,, "' '_"

11 .."_':-'ANH3""_;_::':i.i_'"14,000 Inservice

12 ,,.':j -, _3 .. 14,000 Inservice"". -'",......... 13,000 Out of service

14 .,".i:_:::"._..:_"_:H 12,000 Inservice
..'.?,'_' , ._

15 :.".._:;.:.,;'::.:_,.,.,;....TBP 12,700 Inservice

16, "'_'?;J" Kerosene 12,600 In service

..-::}_"",,.,.': ;v Wastes 89,500 5ump tank

"'-::;:1r8-::!:" HF 30,000 Inservice
.;..;

• ;_i %

20 .,. "., HNO3 75,000 In service_. ,

21 HF 30,000 Out of service
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The tank farm has rail car and truck loading facilities to handle chemical deliveries. Under present

plant operations, deliveries include about 80,000 Ibs of AHF by rail and one tanker truck of ANH3

every 2 weeks. Fourtanker *,rucksof HNO3 are delivered weekly, and one tanker truck of potassium

hydroxide (KOH) is received every few months. Since Plant 2/3 has not been inoperation_ for some
time, there havenet been any recent deliveries of TBPor kerosene. _'_

• oi..e _, :.%,

Large volumes of dilute or spent HF are received by pipeline and dump.sZ_.fs_fr.omth'ii"_.Pocessplants
r" ._ , ,o

," • ,_ ,

for storage at the tank farm. The spent acid is sampled for total LI.;u.ranlu_-23.,5, and HF before"_' L, • '
"% "'w' hpl '" "" ol.'_'

shipment bytruck from the site for commercial recoveryof the acid. "'...-.,.

,._:_%-., :.'..._',...
• ° .,% a_.:.. :!o,?•

Thetank farm isunderlain by a natural clay, and isdesignedto drairjis_'tt_'of,_hemicalsto a collection
, t':' ' o .l% , o ,

basin near the sump tank (Tank 17). Lime is used to neutrall_e the lldi¢l solutions onthe collection
_"

basin before being pumped to the sump tank for stoQdge'ar_i_r_tually to the General Sump for
"._.. _.,..'..._;.,.,.. _;

• 'L" ".%,disposal. ,.:,.. ......
%,_•; %_. _.. ",._

,.',.. ;'.. "..'
'_ __", "! .i_'.

The tank farm equipment (i.e., tanks, pumps, pilo_li_.has'lu_n in usefor many years. A new tank
• -,.,....r.'_: ", ",..;._._,., .e. .. ... . • .

farm has been proposed to replace the extstl_j.._l_._e_l_.."p. °, o- ..°.%

e:; '_', '"'.'ii" *,

• _ ; - % o, .. •

4.2.1,3 Polychlorinated Biphenyls (PCBs) *';,_'-.:.
,o

Liquidsand equipment contan:_tai_l_th_,.,,..F_;;8"shave been identified on the FMPC plant site in the
calendar year 1983 and 1984!'_ _epor_-,_hese reports discussin-service and stored PCBitems, as

well asdisposal performed'witlr_;_-._e _ calendar year.

•., .... = . o

Record_show tha_'._e mi!'j.grtransformers on the site have been tested for PCBsand are not

contaminated with P_'_Corne't't, 1982). A sampling program was also undertaken to analyze ali
.- . : % :%

open fluids (_:_,','k'_._sene'::CfiP,and hydraulic, cutting, and lubricating oils), and the! results showed
." , • -

ali concent__iOr_';_ PCBsbelow regulatory limits.
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During the survey, an inspection of selected PCBcapacitors in Plant 5 showed that the capacitors

located in open, accessibleareas were clearly marked with PCBwarning signs. The capacitors located

in inaccessibleareas did not have PCBsigns,although they contained PCBs.

Four new capacitors containing PCBsare currently in the Stores Inventory (Her°el, 1986). The site is,
q',

however, actively replacing capacitors containing PCBswith PCB-free capacito_i;.!nthe plant (e.g.,
',: .;°

0, _'..'...Plant 5, new Rockwell furnaces). """ ""::,""'",, -i.. .,>.
°o=.. °=_ °_o

r'" "a =" =.' ',

Waste PGBsare stored in the KC-2warehouse, where approximately f_di'u .mg_.ofe.quipment and still

bottoms contaminated with PCBs are maintained. These drums are in'.a..._vered warehouse with
mw *"b ;;=

proper diking, and no signsof leaking or spillsare evident. Th._.._d_u_.sare:'in'spectedweekly, and
'%. _',, " ._; ".°°;,

there is little chance that environmental contamination could resu'l._.._._/"...:"
4 ,l_..,, 'i:" t==,_;..t s

°_ 6

4.2.1.4 Maqnesium• .,. :_,,,...._; .. _,?,

• _"... "_ ._::'"
,, .;. ,_. ;t,,

The magnesium storage building handles rnagnesiu'm'._:tsed'il_.'the process of producing uranium

metals. Magnesium isreceived at this building, r_t_gc,_,_to new containers, and storeo prior to

use. The potential for a fire when the magf__,_i[_.ex_sed to water has been considered in the
. . . j,t.%, • • r

design of the storage bu=Jdongand the o_tlons_;:._.ere is little concern for release of magnesium

from thestorage buildingbecauseofthesepre,tons.

4,_t:,, •

4.2.I.S .pesticides ..-..,,._ _.•_'-_ .::_ ." ._"

., -, .,":_. •

Pesticides are not currentl_?bjd;_ ap'.l=rledby site personnel. The site does not have personnel.. _- ,'". .;:.:'. -

..... '_ ,. ._:.,"

I=censed for pestuc|de_m_agem_...t!.-and has decided to cease application of pesticides by plant

personnel. An out_l_ c__or will be retained to perform these duties in the future.
".::.-_..:::*',"_,.,2_;"

• , :: . _i_

.. • , .=- ,_ %' .

ap_i_d pesticides in the past, there is a small stockpile of pesticides on theBecause site.._e_b_el ""_""
• = • ._"

site that a;;_:ih.._rage, lt is planned that most of these chemicals will be used by the outside
°' i,

contractor whe/_'..!/Uch a contract is awarded. The site does not plan to order any additional

pesticides.

The pesticides inventory isstored under lock and key in a dry, indoor area of the Maintenance Shop.

The particularly potent pes_;_ides,which have been banned from use,are present in small quantities

and are kept in a locked cabinet in the securedarea. Dry materi,als are kept off the floors to avoid

absorbing moisture, and liquid containers showed no evidence of leaking. Past practices do not
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show evidence of releases to the environment. Discussionswith maintenance personnel indicate

that empty drums were triple-rinsed before disposal,and paper bags and cardboard containers were

wrapped in plastic and burned at the incinerator.

4.2.1.6 Asbestos
q'.

q• !.

The FMPC production buildings were c_nstructed largely with asbestos-co__..materials. The

building exteriors are made of "transite" siding and roofing, and manYi_t, erior surPac;esand pipes
• , , ,,

were covered with asbestosinsulation• Remocleling, replacement, and m,ain.tm_u_n¢.e.ofthe buildings
• "_,• "*_' r_" °* "0'*Oo'o"

has generated a continual stream of asbestoswaste that hasbeen dispos_'d,_¢_the site.
•, 'v =t.

." ._'-_.... '...'?
o•.._.d v' _°,_' Pa,, •

The procedures for removal, handling, and disposal of asbestos of_tl_,,F'Mt_ facility were reviewed
o' ' '.*.

by the survey team with the industrial Hygiene Departmeht.,aqd arei;;_clequate. Work permits are

issued for asbestos removal projects that specify_';_.c_a_:_:4_ni;lling, removal, and disposal

r_quirements. Although disposal volumes are specified i_,'=_ work permit, there appear to be no
controls or check._on how much asbestosactuallyr'gpesto:._tl_e lai_fill.

" ., ,, 't: *,
• ,. '.,. 'o *%; *.l

';_._._._"..,. •_"
L.,. _._...":', ,_..

," . '.'.._..,, •;. _:',,

Waste Pits 1, 2, 3, 4, and 6 are primary "c_.Kta_4_s'_i_rcontaining radioactively-contaminated

asbestos• Asbestos disposal in Pits4 and _S.._:.'corffirmed through surveyteam interviews with

the FMPC staff. For the most part, th0sdlsp_l:!(_i.ts 4 and 6) was accomplished onaccordance w_th

EPA NESHAPsregulations for doffl_le I_gging,_f asbestos. Disposal in the other pits has not been
'"_S'_, .'•,"

verified but is suspected• As..L_" m'a_.at._!fi"these pits are probably not double bagged.
/. / "__,._;_j-'_'

," . ,. ..' .:;.Z" *. •

Disposal of nonradioactiveiy..i_ta_ted asbestos was documented to have occurred in the

sanitary landfill. Bo_::d_bl_ .__• and bulk quantities of asbestos were placed in the landfill•

The final cover has,_ _'gl_.ced on this sanitary iandfill.
'._. _-:,: ._-,*_.,..o"

-,.: ...

Disposal of aS_:o_ prior'ti_'the implementation of specific handling and disposal regulations for

National En_i_!_ S:Landardsfor Hazardous Air Pollutants (NESHAPs)could also have occurred in the

inactive fly ash I_ile_.so,uth field and the numerous suspected construction debris locations around the

site.
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4.2.2 Findingsand Observations

4.2.2.1 Cateaorv I

None
me.

," _;,
*.-.b
• ,_.,

4.2.2.2 Cateaorv II .'_,",' ,;_"..
'l 'v".

_" • _., • ,

1, Potential Releasesfrom Tank Farm. The physical condition o_ _!e .exi_,ng FMPC tank farm_.%:'¶, , .. ' e .'. "**'_m;'o'

creates a high potential for releases and spills of hazardous ch@mt,!r_!sthat may create an
." _' .._"., "-... _.,offsite air quality impact.. .',_, ",. ,..._. "-'

,..,' t_," ._;,' ,o

._. ,,i D'

The quantities of anhydrous hydrogen fluoride and ao,hY.drous.;_rnonia bandied and stored

at the tank farm are sufficient to posea potentia!"/_.ri_nlsit_ and offsite riskduring a major

accidental release of these materials either ¢_!ng 1Q',adingoperations or from failure of the

pressuretanks. The surveyteam estimate,d,Zhal::a:co_ti'Huous--' "" ":'" AHF leak of only 22.6 Ibs/hr can
, . . "= i.",, "'._.:'.,.....

cause a0r concentrations at the swteboun'd_:of 2._mg/m3 from the mmtmalpuff of vapor
• -.,. ,,", _ "_.

released by the event. These estimate'd._i_,_e_dPation levelsare consideredto be in excess.9.----

of shoe-term exposure Inml_sused_:_s n_.:T,othe general publ_c.

The Juty25, 1985 DuPont.._.aluation ._po_t on the existing tank farm cited numerous

problems related to the..d_=sigP_.,_._dmanagement control of the fac01_ty.These findings were
'_. !_

critical of processd_ f._tures:"_'hich were assessedto be "primitive" or "substandard"

even by design crutet_,;.hD,._e_the tomethe fac,l_tywas 0nstalled. The major conclus0onsof
, '_i'. ,'.. ,,'/_'"

this report wer.e_:foiloW_Li'_iii!."

• The proces_i:de_ign of transferring liquids by (nitrogen) gas overpressure rather than
pujl_ps_$,cons0dcwedpoor practnce. In addition, the design of the piping, because ii is

,_ .._' ,_ .._*• .: . . :.:,

uhd_iiylr_Ompl icated, leaves too many components susceptibleto devetoping leaks.
a%;, .%

""' ;. '_._p

• The horizontal pressure tanks have too many penetrations, and critical shutoff valves are

not readily accessibleat the tank nozzle for isolation of leaks in the piping system.

• The practice of operating the AHF emergency transfer pumps dry for monthly tests can

causedamage to the sealsand resultin leakswhen the pumpsare needed.
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The surveyteam observed that these same conditions still exist and could therefore lead to an

increasedpotential for releases and spillsat this location.

The tank farm has experienced a failure of the manhole cover seal on Tank21 with the

attendant release of dilute HF. The failure was serious and symptomatic of,.,potential problems
q".,

at the '_acility. Sincethis event involved a dilute HF rather than an AHF stc_acjetank, it did not
.:_ -.

' constitute a seriousoffsite threat. The contents of the leaking tank _re_aosferred to two

rail tanker cars currently located on a railroad spur line on an embarl.k_nt at':t_;eastr_rn side
,

of the facility. °_" 4"'" r_' "

'_,_.. ". ," _. ,.._._,_."

The AHF storage tanks have a manifold vent system for p_Ufea:c.lief'i'0.:_he AHF vapor surge

tank (Tank 9). There are two pressure-relief rupture disks,.On_:e_'taul¢.,,:,- and one on the vapor
#' :, ._ ,

collection systemmanifold that are designedto blow'o_;Jn the_nt of an overpressurization
%,.... ..

in the system. The processdesign also allows _i'le._.HF_$.to' be manually vented by the

operator, a process which can induce a pressu,_,..sur_)i_.the manifold upstream of the rupture
.. _:. %_." :.f...

disk. During previous manual venting operations.at.the'tank farm, the manifold line rupture
o_. .,

disk has, in some instances, blown out, _Pr,:_he "attendant release of HF vapors to the
.:'__ - ,.....,.',,.%_.; _:._.°

atmosphere. "%,.:_,;,.,..:'_'- "..,_:"

2. T,ank Farm Spill Containment. The sp_ll_l;p0nment system =nthe tank farm has inadequate

capacity to handle a major...._ill and thus.could potentially result in an overflow condition to
%_i;..',% .,':_..i_"

the storm drains and offs_t.eI¢)C_cpns..':,/"

The tank farm has a._i_._ld _!_¢lraonchem0calsp,tls to a coilectnon basnn,where collected":':_i__._,. .,_.:_',.',.'

liquid chemicals__a_neub,afi_ilpdand pumped from the collection basinto the 89,500-gallon
.: ._" _*':_ ",.i"':'

sump tank (.T_k l_2",.T.he total retention capacity of the tile field and collection basin is

unknown, but _,_.rvey team estimates that the col_ect0onbas0ntsclearly inadequate to hold
•;,,, '.;; :?.

the vol_m'e'of; a maj_'chemical spill at the facility. The pumps usedto transfer liquids from

the c_l_'c_ _'basin to the sump tank are located at ground level, and they may be susceptible
';,,,_ ,_

to failure i;h;th_.,.= event of a catastrophic tank failure. The tank farm rail and truck load-out
facilities are outside the tile field, and any spills occurring at these facilities would be

uncontained and would run off into the storm drain system.

3. Offsiu_ PCB Disposal. Disposal of PCB wastes by offsite contractors may be causing

environmental problems, and FMPC personnel have no evidence concerning how or where

these wastesare disposed.

A _
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FfvIPChas disposedof PCBsat two sites operated by CECOSand ENSCO. However, the bills of

lading for these two disposal firms do not indicate _he specific disposal facility. No manifests ,U

were returned from the shippers that can positively identify the sites where disposal occurred.

This situation could provide a potential liability for DOE in the future because the specific

disposal site is not identified. FMPC files indicate the CECOSoperation _i_. landfill, whereas
0_, -,

other references show an incinerator. .._;.,:.,..,;_,.
- ' ., f.w'il ',:_%0

Additioraally, no recordsare on file that show that FMPC emp!_'Liees.,..,.._._p.ected,., ....,., the ENSCOor
CECOSdisposal facilities to ensure proper disposal. There is'_o.':_cum'e"ntation to show

ej b

whether these firms we_e reviewed to ensure they w_pp_.ovecJ:'t_ state and Federal

agencies or had current r_ermits. to operate. '...:.,_.'_:/-"-...."
%:' •

• ', _'.i.1

",., "_... -;"

4. potential Releasesof Asbestos..Asbestosmateri_ls:.pay;.t;_e,_a_sportedoff the site by air and' .;* ,.'t. _.,,::'_._, .;.,

surface-water media from the waste pits and ,the__ land]_ill.

*; ;:' _0 'IL!' '%.

The lack of an engineered cover on the _ Pi_;'.ahd the Sanitary L_ndfill provides the
,_-.. i" ,i,. "_ !_,,. *

, , ," .. '.'.,_,.,_,,,.,_,_.,

opportunity for a_bestos-b_ar0ngwast_..,_,_.._.r0al_,_;tobe exposed to the environment and

become a potential airborne pollu_,., ""_:;i!_.i:_,."
,_._..*:_. •

-_' ._-:,,.

.;.. _=.';_

The inactive pit_ have been,,operational[y, I_ut not physicaily, closedwith a _inal engineered

cover. The lack of a final..¢pveO_l_WS._sion, storm water, and burrowing animals to intrude
.t, "" "_ ;_, ." ,._

...". _." _.', .'!_' ..:V

into the waste zone, _._nt_a/ly ex'_O_]ngasbestosfiber, which could then become airborne to

the atmosphere. Stb_...-_t_r ._trol for the waste pit area consistsof pumping accumulated

water tO Pit6._d,.the_;'_J_'Well, which event,,ally is discharged to the Miami River.

Entrainment..,,._ a__ fibers into stormwater and process water in Pit6 could allow

transport of the:_stos off the FMPCSite. Uncentrolled stormwater from the pitscould also
,.,.,:.-,, '.;_....':,,

be entc_i_'g_lddy's' _O'n.
,: . . :.._

Similarly, '_1_se.,.._ a final cover is lacking on the Sanitary Landfill, the opportunity is provided
for release of asbestosto the environment. FMPC personnel conducted limited sampling at

these locations for asbestos and confirmed the presence (106fi_s/liter) in some samples.

Additional sampling isbeing performed by ANL aspart of the surveyeffort.
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4.2.2.3 Cateqorv III

1. PCBTestinq of Waste Oils. Releaseof PCBsto the soil, surfacewater, and/or ground water may

have already occurred or could occur in the future if the waste oils in storage at the liquid

incinerator are found to contain PCBs.

An extensive waste-oil inventory is stored on a pad behind the:;';_c:_Ot_y,closed liquid

incinerator. These drums, approximately 1,000 in number, have_.['i#t, been i_2_ed for PCBs.

They are stored on an open pad with several observed and ,pe:ten_aJ:[e_king drums. The
%', ' r._""'0",0,w",,n ' * "'o _._'. _ ..o '°

surrounding runoff control trough contains oils and oily sludges,'W.._.h...,..J.,.areevidence of past

releases. Should any of these drums contain PCBsther_.t_r_i'_.'l_tenti_'that they would be

released from leaking drums to the soil, surface water, and/_'gfiOCJhd;_vater.
o'_;.'o 40;, D*

Sampling of several of these containers is beiq'g',.i_Tnd_t_L_ by ANL as part of the survey

effort. ,-,%. ..,....!,.,

','"'"'_.. ",: i:....
4.2.2.4 CateclorvIV ":.i,_, -.,. " .'.-,

..,, ",';',i!;_,. ..
• , ° , i'; ".° '_ ':i; ° o, o

1. Identiftcat!on of PCBEqu._pment._,.equ_prn_nt =nservice at FMPC may not be adequately
"_';.' . ,_.

identified; thus, potential spills,fires, ad_a¢_:identscannot be properly handled.

i;_ _,..._._., ,:a= _.=

The FMPC facility doeg._ot "t__n.'i_-Curate inventory of PCBequipment in service. Past

inventory records are_pe_ base'_i'_:n a recent estimate of 2,100 PCBcapacitors. The lack of a

complete inventory'_._ hinders maintenance, fire response, and disposal estimates.
_1,:',..;.., ;.,

• "_:!:'_!._'.._ ' i;:_'._.'!'_."

Estimates o_._ e,_m.ent in useat the site were included in the annual PCBreports for 1983
.._, _.";.,.:,' _,,,,;., ,_ _,_'

and 19_, but"_t_.sma!l quantities confined in those reports were contradicted by a more
.:' .. , .._;.::..

recent._t'i'rila'te thai_dicates the following much larger totals (Boback, 1986):
•'.:_,:......_i_:_

• ;...;..,,.
°%' "%

°d

Type of Quantity in
Capacitors Service Notes

L_rge 2,000 > 1.36 kilograms liquid

Small 100 < 1.36 kilograms liquid (not regulated)

Total 2,1O0
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Currently, these figures are only rough estimates; no detailed listing of the location, size, and

type of equipment could be located during the survey to support this estimate. Thus,

determining the equipment containing PCBsduring the surveywas difficult.

Several capacitors in Plant 5 were observed to be unmarked for PCBs,al_ugh maintenance

personnel remembered PCBsigns previously posted at these Iocatior_2i'?_)_p._planation was
• ¢ ..

provided as to why these capacitors were no longer marked _s'.P.CBs. Leaks,.and routine
i,' A b ,J

maintenance of these capacitors may not be properly handled if._rni_g _gns are not posted
• _'..o _wl°.rp_ .. ,.,..= •o 0'

%'.

' ;,',:_'_;•
e,, b. •

2. PCB Equipment Replacements. Several PCB capacitor_':_re):tp..,the"_6res Department as
" ' b.. "_, ' " ' _,..' ",*_: o

replacements or spares. In other areas of the plant PCB c'a_"'._.i!_tt_'_._i'rebeing replaced with
I'"' •., , * = ,t

non-PCB models. Continued storage of these PCB'ca'D#c0tors;_ay cause problems due to

' -'-=,,'dm ,*,%

deterioration of the metal bodiesand potential Idaks.. ' '"!!_' .., .:t

", _' 'f_,.
= "p''''- 'L ",

• , ,.
_%.,r *,

3. Onsite Pesticide Storaqe. Continued ons,i!e. stOr_ Of'l_sticides that are no longer being

appl0ed by site personnel pos_ a potent|ak_cm"_lr_n_qmtaldanger through the deterio,_ation
• ° e'_ ,,_ _ _'._: , ._ ,' ;_

of the conta,ners, poss,ble theft and/o_'.m_u_:_f t_ese chemacals. Several types of pesticides

that are currently banned from use_r,,_a!pclu_..

4. Tank Farm Operatina Pro¢_ures.,,._,.,.A p._ential...;" retease of used chemicals to the storm water
, , _i': :2_.% 0.'....A ,

dranns may occur 0nth_,...-t_nk'_, are_ because of _nadequate procedures relating to how

these materials are st_r.e_;I.., "_"
,'* .._ .' ' _.:*'_ ,,.

._!' _. ,°. _. ._.P_

Containers of I_._,._nat_P_t_'!(e.g., acid wastes stored for recycling) were stored outside the

'break line' j_he,_'Dg.farm" area and, thus, if spilled would not be contained by the spill

collection ._y_em_,.':.There is no standard operating procedure directing that these types of
contair_'lSe.'stored"wlthin the "break line', and continued storage in this manner could lead

to an Dr_i:_tained spill.

The tank farm tile field does not collect spills in the entire storage area of the facility. There is

a "break line" on the site outside of which any chemical spills would be uncontained and

would run off into the storm drain system, rather than be directed to the collection basin•

Two dumpsters filled with acid wastes from the processplants were situated outside the

"break line•" In addition, an empty tanker truck available for emergency storage, as well as

the two railroad tankers in use for the temporary storage of the dilute HF from Tank 21, were
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located outside the "break line." The location of liquid storage containers outside the tile

field "break line" is recognized by facility personnel to be contrary to good management

practice. No standard operating procedure is in piace to govern the placement of temporary

storage tanks or dumpsters within the tile field area, nor is the "break line" cteady delineated

at the facility.

5. .Releaseof HF Vapors at Tank Farm. HF vapors are being released in.S_l_cl;u#ntities from an

out-of-service AHF tank at the FMPCtank farm. ""'"_'i":'."....'" "!iii_"
.° 4" r 0'
0e.' .0 • .. . °,. •

• _, '°,%e ° ,rf'" "...r.. ,,°_

During the environmental survey an uncontrolled, small, cont=r_uo_srelease of vapor was

observed in the vicinity of a flange on the discharge nozzt(_'_arl.k 4. "1:1_tank is usedto store

AHF, but it is presently out of service. The location of the lec!_._eacL=d to be from the flange

upstream of the tank's discharge valve, which wourd;.acc.ountor' the inability to isolate and
'_;' _ :. ,_'

repair the problem• The observed, released NP'.v_,_..likety from residual AHF in the

bottom of the tank and/or sludge =nthe tank ao.ddischarge nozzle.
0 % .f. =._, ..T,,

4.3 Direct Radiation ';._% %. "'.,-

Direct external radiation is defined asex_.re ti_amma photons, x-rays, and beta particles coming

from radioactive material outside the body. T_tloes not include radiation from ingested or inhaled

radioactivity. The effects of radioactive par_cles in the soil, water, or air have been previously

described underthe appropriate,:.,jmed_'i0_=,_,_,,.S_:°'n;:r3.0 of this report.

","_::i:" ,,.::'.:,','

According to Oakle)A!(19_ the total external dose rate to an individual in the Cincinnati area was

estimated to --..,.be.66"5"_;[iiremtyear" This includes 36.3 m,llorem/year from cosmic rays (excluding the

neutron con)l_he_t0 and 30".2millirem/year from terrestrial sources. The total compares relatively

well with t_;_e':FM_estimates of background external exposure. The background external dose rate
•.... ',;.

in 1985, accordi_'c_:o.Aas,.,._ et al. (1986), wasestimated to be 78 millirem/year. The aerial radiological
survey for FMPC, conducted in April 1985, measured typical background external exposures of

9 microR/hour, or 78.8 mR/year. One roentgen (R) is equivalent to one rem, if a quality factor of one

is assumed, lt should be noted that Oakley (1972) also estimated an exposure of 18 millirem/year

from internal emitters. This was excluded from the total, since FMPC measurements were for

external exposure only.
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4.3.2 General Description of Pollution Sources/Controls

There are several major identifiable sources of direct radiation on the FMPC site, including the

uranium feed materials and metal inventories, the K-65 silos, thorium storage, and various scrap and

rubble piles. Thesesourcesare described in more detail in the following paragrap.hs.
q' _

.,/'..-

4.3.2.1 Uranium Feed Materials "'_ ' '"
* ',l' **

The in-process uranium feed materials, uranium scrap, and finishecl_e_lji_ventories scattered
"_..,'-,,,,";_:-,....'L."

throughout the production area contribute to the direct radiation on the!_i.te. Feed materials are

primarily found in the Pilot Plant, Plants 2/3, and Plant 4. Ura_,:m_tats '_r_ scrapmaterials are

heavily concentrated in Plants5, 6, 8, and 9. ' .,;.,.+, "'.+,.

4.3.2.2 Silos3 and 4 (Cold Metal Oxide Silos} ,"......... "";.....

|* ,,o., '*,_ .'.,

Silo 3 is used to store dewatered, calcined raffinate _Va"st_.,Th;_waste was generated from 1952 to

1959 when the FMPCrefinery was processing ore'_...+._e_trii{_, lt contains oxides of the metals that

were present as _mpurltmesmnthe ore conceh_..ate.;'!.T.,he'_irastecontains approximately 18,000 kg of,',,, "':.:!'_';_... ,
uranium (0.72 percent uranium-235) and _es of'i'_hum not removed in the concentrate process.A

breakdown of the contents of Silo3 is provldeN;i_;_able 4-8. Basedon the waste and itSvolume, the

silo is not a significant source of to, On or gamma radiation. Gross measurements of radioactivity in_._,, ,:. ,.,

the field are not accurate be0e,use:_'t,i_+e.._i_;s proximity to the K-65 silos and their impacts on

instrument readings. .,';/ , "_s-""
te

..' . , _.;;, ,....=-.."

Silo4 has never been u+_.0,er.drei_ra(_t,empty.
._" _t'* ' ,i,

...::_," ;",+!.

•:..._._:,:_:__._,_...'..._,;'

The silos were constroc_il;clon-grade with floors of 4-inch-thick reinforced concrete. The walls are
...".:"", "_",i_"!,.

8-inch-thick,.,_ri_:'_f_d po_ressed concrete with 3/4-inch gunite coating on the exterior. The
., ..,, .'_¢

domed roo_s.a._hch-thick reinforced concrete. Eachsilo has a total capacity of 13,900 cubic feet.

Silo3 isfilled to _jty.
• ,j,

_.3.2.3 K-65 Silos

Silos 1 and 2 contain refinery residues(K-65) that resulted from the processingof pitchblende ores

from South Africa. The 1<-65material is a radioactive solid residue resulting from the acid digestion

of pitchblende, lt isinsoluble in nitric acid and consistsmostly of siliceousmatter. The radioactivity

4-33



TABLE4-8

CONTENTSOFFMPCSILOS
(METRICTONS)

FMPC- FERNALD,OHIO
i

Constituent Silo 1 & 2 Silo 3 ,_!T!,
., _ o ,.t

I III I I II IIII I "'_'°"_' "-

o7 ' "'"Ag 0.176 <0 ..,. ,.,,. i..,. "'..._, _.
I II I II II I I l q '

AI 77, ""'""98.67.,., "::" "
I I III

AS < 2.64 '_:,""'-"'_..... ,-;'*'• ,.

.......... ",,i_.
Au 0.44 ,1,4 ": '"

•..... ., ;" "_. ',,' ._m_
I I'¢_%_ "_ " t"

B 1.32 "-i"b
o..,...., J.' = 'e i

III 111III ....

Ba 6.16 "it'.''','_ 0.'_'"_::
_._1 | ' °1 .....

I I I I :_ I| ' "'_'_ ''_ "' ' I

Bi ,...'-,,. Da
....... ', °l "' I'_.o....

I III III • t'. ,,. ; !'°e" I
-,,: ;%j-,o _- -';, f

Cd .,-..-<;0',008,_,,
i,,.' ,, :;. ' _ - • ;,',

I I o j , ,.... , P . . .,m, I

• - i; ' "" •

Cl _:. '.',_.1_)
.... "_i_'!:"' _ti!"'h ,

CO ',-;,,..,.,o,.,,, 8.81
• _ :'fq

II I I " |;I I

'"?:06 1.76Cr
_o

I .' !i*.. I _ I I I
•"_i!_'::j. r" :"

',_'._',. .'.._" 4.4 8.81
Cu ,._,., !._./_. _.'__,"

I lila_

F ."'./ ",._'-_" 0.33
._. ", .,._..=

llll

,.. _ . .. ,,-:,
...... "..... 105.6 225.52

Fe ,.:_"_'S" ._!i:i,' I

';_"._t. "_ ;5"-:- '_!;" '

..-'_!!:__ , .j ,, ,l , , rl ii

'_'_" _ :"_"_,,..... 7.83 No Data III
;:-;;T.

...'':"'_,. f_,_Ji,!,., 110. 229.52
' _" ' " Mn 1.76 17.27.' _,. ,",._'

•,;.:=:.;_:..:?.::,_' , ..............
';"• '" Mo 1.76 2.11

I o

. . '%;: I I I

Na 61.6 133.90
i i i i iii iiii I II II ii ii i

Ni 19.8 22.90
I II I I II

Pb 448.8 8.81
I I I I fl I I III

PO4 683.62
, -- _
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TABLE4-8
CONTENTSOFFMPCSILOS

(METRICTONS)
FMPC- FERNALD,OHIO
PAGETWO

iJ

Constituent Silo 1 & 2 Silo 3 ,,',,_t,
Iii II III -" !_

Sb < 0.53 :'+" '_:,..

Se No Data ,".. _",i':'
_ I i I I

*: "% 1" ,, w

SiO2 3,587. 461.62_C%'",__"
, % _'- +

Sn 0.7 Ti_, _:,,':.
I III

SO4 No Data 89_..9_..',..;:,
• I ii

Ti 6.16 '_'i:.'i,.:. 2.'%;_,,:,._,
II I II I II I

V 1.85 ,, .<,.,,,+,,........ ....,Ir ..... _I

< "' ii' ..,

_ I l iii +11_"% _ ,i,,_. ,.

)i) ' ' ",,, 'l

Zr ::>1,.76 '.,. ,.
III I I I " II I

i 'ii ' Ill, I h - i III

'..-+_+_.y..,_;.,_; ",_"
Rare Earths: '. "'::,ii!!_.,.

.....

Dy ""%!!:L+,,,0'_26:" < O.11
' %!i! _.!(_f ", _ ,, ,ii _ , ,

Er _'_'rO06
, __,,+iH,. ,

,i_._.'.'_., ,"__"'<0.001
Eu ,,..,,. .__.,_. .,'""L,_ , ......

,_!:.'..." %_:,,,++"IGd .,:p" 0.3S < 0.21
.+ +-l ¢%
• I i:"- mm, i,

HO':I.,"..' "+" .:,_t_. 0.13 < 0.11
""._i':"",_,_;" ..',_!_i;'

• _,." ..;,_ _ til. I Iii
"'m+"'"h" __I_,.._:._,'_!!',.'

" _,i_, %+::+i- <0.002
+;": ,.' _ .,,v.+'w

,+'1' 'I:'; [ -, I_ II II I I I

,': Sm_:-+,,..... 0.42 <0.21
I

'" '_" ;,G
." .i' e .'+. _,.. ..._,., Tm 0.07 < 0.07

I II - li

'":'+,","";' Y 0.35 0.28' .i_..'.'.,,,
II I _ |I II I II II _ I II

"_" Yb 0.05 O.14

Source: Advanced Sciences,19_6

4-35



of the material is caused by the presence of radium. The K-65 silos also contain other insoluble
I

metallic compounds. 1

An estimate of themateriats stored in Silos1 and 2 isprovided in Table =-8.

The siloswere constructed on-grade with floors of 4-inch concrete over an 8_'*_h layer of gravel
.,.. ,,.

containing an underdrain system of 2-inch slotted pipe draining to a col_'_:_ank.. ,:. Below the
gravel is a 2-inch layer of asphaltic concrete underlain by 18 inches of cO__, cted i'__ious clay.

The walls are 18 inches thick pre- and post-stressed concrete with a,3)_in_:fi,_nite coating on the
'v I .o,w .r_v_*,,,,.,=_._ '

exterior. The domed roofsare 4-inch-thick reinforced concrete. "':,.%:,.,..
q' _*o

./ _._'_,,;:',,. ".,. _ '.

', ' t _ ' .'_t' _t,

In 1964 the wails of the silos were covered with an earthen emba_'r_e_t to provide long-term
off. " "' i"4i_' m

protection and support and to minimize gamma radiation'l_els in t_,#rea of the silos. In 1979 ali,= ,=°

tank openings were sealed with gaskets; however, soml_'.radon._ili;..migrates to the outside.
',, .',_.,.'.._'..' .;, ;_;"

,i.',_.,,. "=._".,....

Rad=ationflux values on the north and sou_hK-_5,t_nE_m,_ recent study ranged from approx=mately

13 pCi/m2/sec and 30 pCilm21secrespectively *,0 I"[_J:_Z p(_i/m'2/sec.In general, the values found on
, _, °_'.,.' _.. ,_, ,:_...

_ntact concrete were lower than values ogt_,i_'!_, n_i;rby locations having obvious cracks and
,,_,,, '..._,!,_'_.

fissures. The magnitude of the flux vaiu_._und=:oC_..,what appeared to be intact concrete suggests

that small cracksand fissuresnot apparent to t_e may be present.

6' ::% ao

A 1985 structural analysisof t h_.conc_t_sil._-i_oted that the top Spercent of the tank dome needed

to be strengthened. Accor_.r_ tg.FMPC_;'_w structural covers were installed in January 1986. The

tank domes are currently [:_.hg._ledi_th several layers of flexible synthetic rubber to prevent rain

from seeping into th_,._._t_. l:__'id also reducethe amount of radon that seepsfrom the tanks.

.,._:.,=.,.;-_.., ,_,_,,
4.3.2.4 Thorium ';::__;'

• .. %' • %

.,.= .,i,_..,_ ;,]'_ ",,'._,..:_,

The FMPC_=_.'_.._t_onal repository for thorium. The term thorium, as used here, refers to a variety

of materials cor_ajln!ng thorium-232 and its daughter radionuclides. These materials are highly
'Z

radioactive and can pose a hazard from both direct external radiation and internal exposures. About

1,000 metric tons (2.4 million pounds) of thorium materials are stored on site. Table 4-9 presents a

summary of the inventory of these materials.
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TABLE4-9

FMPCTHORIUMINVENTORY
FMPC- FERNALD,OHIO

,j I I I IIII

Metric Tons Locati
i, i i "liiT in,

ThO2 Dense 4.3 Bldg. 67, Bldg. 72,,.:.,ti._i::\,I I

ThO2 SoiGel 25.9 Bldg.67 ' ....",_:;:,.
iii rllll II I I I IIIII .

Thorium Nitrate 8.8 Pilot Plant .T_.,,,_'._2•, ""
I III I I i " ,,i" v , II I

Misc• scrap& LabSamples .4 Pilot Plan'Ll:ab..._;.":,,.....,.
i in I I I I '_n :_,, " ..... ''"T'1'

Impure Thoria Gel 338.3 Pilot,Plant,.W'br_ uBe.
I I I I I' ?11

IThorium"Oxidesin Plant 8 Silo 174.6 Pla_'_i.i_:;,.,,., .................. I

Thorium Oxalate Cake 1.2 Bldg.'6_;_',idg:"7_
I *1;' • IIIII

-- . ._ ..

Thorium Nitrate Crystals 1•2 "B._,dg,_67 _,i_C,,.I I Ii'" III I I

impure Thoria Feed 321.7,_'_'.i .Btd_,:65.• ,,'..,, ._ _; .....

........ ,, 6 7..........
Offsite Thorium Hydroxide 1,,_..8,'": _;t34dg., ,1 , _"i;_"r, ,,

Offsite T'horium Oxides ,,,,.74':4/.'.',.:..sfdg; 67, Bldg. 72
IIII I I IIII

Thorium Nitrate Solution ",,;i!_.. -.'l_Li_g.67
I I I li I

ThF4 ",...,,./,:_'J_8",_:_ Bldg. 67. ,... %',:.,,: . _'_'
I III I

Metal .... :_,,'"'".i_:'i_7.9.9.,,_'., West Sldgl 65, Bldg. 72, Bldg. 67I I I I i•I1|11

Clad I_etal '_'"' "_'_:,'._.'_,.42"4 West Bldg. 65
..... %ii'_, _ _ ,......

Alloyed Metal "';;3.5 West BId£. 65, Bldg. 67, Bldg. 72P.
III I III II i i IIII

Material Held for Historical I__es,=.,. ,"_..:'_" 015 Bldg. 67, West Bldg. 65
e I IIII IIIIII I I _lP., II I

High Grade Residues( :>,_i_ Th) "_'_ ...."_:,:.,_:'__:;" 5.7 Bldg. 67, West Bldg. 65
41 I IIII I I II II

LowGr.d . 0.2I I_'l I t II Iii

•,_.y, _"TOTAL "ii/ OS7.Si i i i iiiii iiii

..:, ,: •

.,..

, "'='_;i ; "._ ,it,; "_ ". i; ._,.

. :!_. . ,_I.. ;i_ '

'..; ,_:..,_,.'
';.,. ,..,

"i'. j_
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The materials are stored in a variety of containers including a silo, bins, tanks, 55-cjallon drums, and

"cans." The structural stability of the storage systemsand containers variesfrom good to very poor.

The site operators have recognized that present storage practices could r(ipresent..,significant
environmental hazards. A thorium task force, made up of managers and tec_J_:_al personnel, has

./'."

been established to evaluate these hazards and evaluate alternative handl_i_n.s. In addition,

the site has p'. _ormed and is performing engineering evaluations of the Plant. 8 :;ilos"an_t bins.
/'/'" "'i",

'" 4" I. 0°

"v, "*w' ..rtP= *" '"-",'_°

4.3.2.5 Scrap Piles ".. -_o, ._.
,i .° .-_%

e-_4 '...:. Pi. "•"

The scrap piles contain a variety of contaminated scrap materJis_,_f_Tudil_g ferrous scrap metal
,_,, %: ='

_'h_.-._rap _:'._ored o_tdoors primarily in(5,000 tons), copper (1,500 tons), and wood (1,000tons). i . "'i.
. ! .. .%

two locations. The metallic scrap is contaminated _c'_'ura._0_m..a_dother radionuclides, which
'.... :'_.._..:. ,,. .... :_'

• L' 'r:,
• "w

contrib_e to the direct external exposures. ..,,-... ..:..,,.,
,==l.

Plans are being made for the removal of th;,., _:ra_,:.i2._._m_l scrap will be shr_ded and packaged

for recycling or for offsite disposal. The v_:,_?F:i'°g:::_repared and transferred to Oak Ridge,

Tennes_, for incineration. These __r_'::_..l_ar adequate to eliminate the potential
•_: .%, "_,

environmental risk posed by the scrap storage"_!_.
p.

• _- ..,.. •

4.3.2.6 Rubble Piles,AbandQclec_:_ms, a_d_'13urialSites

_" .- .,.. _._.
.._,; .,';_

• ," . 4, .' :;_ =.

in several Iocat0onsthrou_Jh_._ F_ there are rubble piles and abandoned drums that may be

sourcesof offsite con_!r_tio_2_ of the rubble piles emit radiation.
.._. ;_

4.3.3 Environ..merd:al_M.onitoring Prr.;rem

.° .,,. i- .
• . • o

As discuss_']_:,_ion 4.3.1, the normal or background levels of external radiation at FMPC are

about 80 millire/_._r (9 microrem/hour). The FMPC staff and others measure e_ernal radiation

levels on and near the site as follows:

• Eleven continuously operated thermoluminescent dc_imeter (TLD) stations vietd _uarterly

data.

• Measurements are made with a pressurized ion chamber at the 11 TLI_)stations.

• EG&G performed aerial surveysin 1978 and 1985.

m
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Resultsof these measurements are generally consistent. The two aerial surveys yielded similar results

and confirmed the resultsof the TLD measurements.

The TLD system is the primary method for measuring offsite direct radiation, and the results are
o.

reported in the Annual Environmental Monitoring Report. The other _",._.suremer'ts have

supplemented this programand have germ,rallyconfirmed the TLD results. ,"_":_::',

• o,,.. ,. A
r , ' ;_

The locations of the seven fencepo_t TLD locations are well suited in r,_ia'cion;tp.the major sources of
"_.,"-,."_... i.,.'._,'

direct radiation. The TLDs, supplied by Teledyne Isotopes, Inc., are o_._ appropriate type for

environmental monitoring. Additional stations, especially neaFi_'K_5 si[_{the most important

source of direct radiation), near the residence southwest of the _i[tlgr;""ahd.#ta background station
6 "% , : 0

upwind and greater than 5 milesfrom the site have been con_l_lered.'_.:_',,
ol • ".

. o . ._

The data reported in the 1985 Annual Environmentot.Mohiti_.ing. Report indicated a quarterly direct
'°.:. 0. %_...;'%,

exposure rate ranked from 8.24to 19.10 micror.em/h0u_'.., on'._n average annual basis, the rates

ranged from _,to 14_millirem/year. The hig_..._'_.m,eag_,_d direct exposure rate at an offsite

residence was 103millirem/year and, at a !er__:t_c_t_'_n, 148 millirem/year.

4.3.4 Findingsand Observations "__::.

• .

•.i., _,,,,_% ._" .;,_

4.3.4.1 Cateqory I ..-,, ,,_ .. ,;.
_., . _ __' .:_;"

%-

None -...;.,....:. ..,.::;
• _;.._::_," ..::-::..

. ;;} %, _,".,

• u._. _ ..._ .'.;,:-

4.3.4.2 Cateqory. _:'' "
' % ".

%-.
%',;-%

." ' _," ' t %": "'=

1. Offsit_.'"_i'i_; Rad;_:_n Levels. Radioactive materials stored at FMPC result in external
_." .-.o' ._ _

radiati.o_.,l£welson and near the site being higher than normal (referred to asbackground).

,_"...

The sourcesof these higher-than-backnround levels, in approximate order of importance, are

• K-65 silos.

• Thorium-bearing materials stored on site.

• Previouslyreleased and dispersed radioactive materials.

• Other stored material (scrap, rubble, abandoned drums, burial sites)•
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Basedon the measurements made by FMPC personnel, it is estimated that the highest offsite

exposure at a nearby residence is about 12 microrem/hour. This means that the FMPC is

contributing about 3 microrem/hour or 26 millirem/year. Assuming a conservativeresidential

shielding factor of 0.7 (USNRC, 1977), a person living at this residence would receive an
q :T,

external exposure of 18millirem/year above normal background. Ass_.ng a background

external dose rate of 78 millirems/year (Aas, et al, 1986), this expo_r_!_, ld represent an

tt ° ..'i .....4"

2. K-65 Exposure Levels. There is an increased potential for unne_:_ry human exposure to
direct radiation at the K-65 silos because the area is not _Lid ._vith _N_lh radiation hazard"

'%.,.oo ''"p,_/ _o...

signs. .. ,,. ,. ..
._.. 'i_ _

0," ..*q, ',.! _0.b

o ,. "% ",

External radiation levels at the fence arouni:l,,_he-::_se..,of the K-6S silos are about
',. _,e..,..;;,_, ...:_'

500 microrem/hour. The public can gain ass i6,_hi_ point. A construction worker was
% .,. °_0,, .,'%,

observed during the survey, sitting on a,b_!id_P._eai'-_his point waiting for a gate to be

opened. Securitypersonnelhavefound me_ O'f'_epublicinthisareaand have escorted

them off site. Relatively short expc_"u_e),,_!_"Jt_i_his area (40 hours/year)can result in an
8_' _.0 .....

exposure similar to that discussedal_ fof_esi_tents.
,.,; ._ '.;_.

°_, '..,_,

".'. i!%

4.3.4.3 Cate.qoryIII ,.,_,_.. .,.

None .. :- .,,.
_,' # .. ,.¢ o.

•_i_i'_,', .'._i_':.'

4.3.4.4 Cateqory lg.'_':__:_.. '_,,J'_:_!."
" ._ * '_..:-_ %,';;: i!_"

• . ._. • _,_-," ._'

../.,;. ,"'.-_
•".._.,......;_-_.._.,,,,,

None "',_::-
•, -., ' ,..: %

.-" ": ',.,._.

4.4 _ual[t_:_u'_nce

°_

This section of the report reviews the procedures for the collection and analysis of environmental

data with particular concern focused on the ability to identify the quality of the data. Quality

assuranceis discussed by technical area (i.e., air, radiation, hydr_eology, etc.). Two components of

quality assuranceare discussedin this section' field sampling/monitoring and laboratory analysis.
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4.4.1 General Description of Data Handling Procedures

4.4.1.1 SurfaceWater

Sampling for NPDES, process wastewater, and stormwater were conducted with generally
q" ,,,

acceptable sampling techniques at the FMPC facility• Chain-of-custody proced_s were being used

by the samplers during the suwey. Because this program had just recently.'_oeo._l,_tiated; however,
'+;/.;-.,0

*°'"" '++ •'1 _"

there was insufficient time to determine its effectiveness. ......: +: .r '6
1." ," L '

+'" 4". e '- '' .... +.w

• ", '+w' , ;',,

Sediment sampling of Paddy'sRunwas observed on the site during the _u.r_¥, and it was conducted
+t 'b. t'%

in accordance to the written procedures. The site oersonnel w_'¢_!le¢:c, ed t'he'samples appeared to
'.. •. "_p,: 'r''+...

be well trained. , . m ' '_ + d . ' ' "

i,_,. • sL: .Bb• . + •

o..;. %. =j'

Analytical work associated with wastewater treatm.'e_._a:tiQps is conducted by the Water

Treatment Laboratory, NPDESsamples are analyzeCL.at¼h_'i'BioassayLaboratory, and processsumps
'+ w_f.,. ....

are analyzed at the Analytical Laboratory. ,+b.e qua'!iXy a+s'(Jranceprogram observed at these
,; ;_+.0 ._ _,.

laboratories is summarized in Section 4416, Labom_ Ai_ysis
• L-,,. ,. r_s'+'+ =..; ;,_.

%_;_: +;_ +ii '+'. '. +_.

4.4.1.2 Ground Water ++"' " ':+.'
,'_ ;;'.sT,+ %+,%

"+j .'+ +_*

Sampling of the RCRAwells folios acceptaNe procedures, except for very minor details. Training,i_!'+.j_ ¢'+' .

records are not available, ar_,writtq_,_orecedures a e not kept in a sampling manual. Chain-of-

custody procedures are folt+_ed.., '++':'_::
' _+ ;t., ,+ +G+" .'+,iir."

+ _ _ ,%. T,+ •,+

Sampling of the onstZe_+"_ off__ils for nonregulatory data collection does not generally follow

acceptedsampling:,:_.!oc._p.e+,+.The personnelused toconductthissamplingdo notappearto have

been properly .t.r?in_d_.,,_i_pdtraining records are not available. Written sampl0ng procedures are

min,mal ar_,.wer,e; not cb_nsulteddunng the observatnon of the sampling. No field logs were

maintaine_::t_-r_rd sample identification numbers and site conditions• Chain-of-custody forms are

not routinely e_'_'+by,ed.

Ground-water samples are analyzed in the Water Treatment and BioassayLaboratories on the site.

The RCRAsamples are sent to Howard Laboratory, an offsite contractor. Howard Laboratory has a

written quality assurance program. FMPCsendsspikesand references to Howard for comparison of

resultsbut does not perform any formal QA checksor audits of the Howard Laboratory.
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The quality assurance observations for the Water Treatment and Bioassay laboratories are

summarized in Section 4.4.1.6, LaboratoryAnalysis.

4.4.1.3 Ai_.£r

The sample collection of the boundary air stations is governed by a written"_ocedure, and the
• :/'. :=

o.... ;.._

technician observed during the survey had received verbal training. No chai_Qf.,_._dy forms were

used for the boundary air station samples. .. ,....... ..
_° ,- L, '

• 4" t ,°

'% '"_w' rf'e'_''"'"_ ,

Procedures for conditioning and weighing the filters for the boundary ait,._,a'tions are not written,

and the training has been by word of mouth. ..'_.'_._.'.-.,,. '":i::':.
"b.. %_p ' "_ lh._'"' '4.f,

4... ',' .'

The boundary air station particulate samplesare analyzed "m:_keBio"_'_y Laboratory, and pertinent°,,..,'.% , j_

quality assurance observations for this laboratory _t'ei,_co.n_m_cl:in Section4.4.1.6, Laboratory..:.; ......:. ...._.,,_..
J_nal_is. ". ' "'.l' "*'% '"' "'•
_ V_W

_o_ f.+

°=, ", "% =, °

e'._ !o _ '%/ '. •

4.4.1.4 SoilNeqetation/Milk .;:,_ :,. .=-

'.; " ;: %,( it: ', • :_

, , , - _1" _., '; _'._.',. , .

Several offslte analyt0cal laboratories ar_._a_gdto.._cqnductanalyses of vegetation, soil, and milk

samples.EAL Corporationhasan ex'tensiv:q_ai)ly.a_surance program foritslaboratoryoperations°

Copies of the Oak Ridge Nationa[;_%aboratory(ORNL) and Northern Kentucky Environmental quality

assurance manuals were not auqila[0_!;o_,siti_-'t•orreview. Chain-of-custody forms do not appear to

be routinely used for offsite_!_borptory sa'_les. Quality assurancefor offsite laboratories consists of
_ . ,I. .' ;.._ i.

occasional analysisof spikeS..apj:f;.r_fe.r.e.n_es.There is no formal QA program to check or audit these
laboratories. '" t_""_.*." "._t..'_'i.'

.•",i_'"_ r_, _ ,_.

The BioassayLaborat_::_oordinates ali the analytical work (on and off site) for soil vegetation, and• .. %. _, Jt
,_' , _! "_ ,*.

milk sample._;:/_'h_.__he q_ity assurance program for the Bioassay Laboratory is presented in

Section4.4:'i;i_;;.La'bOratoryAnalysis.

4.4.1.5 Direct Radiation

The thermoluminescent dosimeters (TLD) constitute the direct radiation monitoring program at the

FMPC site. The procedures observed for collection of these devices were in accordance with

acceptable methods.
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The TLDs are analyzed in the BioassayLaboratory and the radon and thoron samples are sent off site.

Observations for the BioassayLaboratory are detailed in Section 4.4.1.6, Laboratory Analysis,

4.4.1.6 Lab..0rato..rYAna!ysis.

/

t1' .?

There are three onsite laboratories at FMPCthat perform analysis of environm_'n.tal samples. The
,t: ",

.-_ ,. _.;_..._.
Water Treatment Laboratory is responsible for sampling at the General Sumpi.C[e_g._ell, Waste Pits,

'i" ,,',o o

and storm drains to determine if the effluent streams have been treated.si_fficientlv'br_or to release
r ,o ,j u i,

the environment. This sampling program is designed to assist i_4_pti '.r_!_y.operating FMPC'sto
_-'% "°.°.w '° ..rP" *, ..,.,, o_'

water and wastewater treatment facilities. The Bioassay Laborago_._,..!.s responsible for aliI,_ b • °

environmental compliance samples (i.e., air, surface water, grou._W.'.¢_C anci'_il sampling). Where

regulatory standards must be met, the Bioassay Laboratory "i_ii;¢e_.sp'b_s_lefor analyzing and

reporting results against these standards. The BioassayLa_Or_tc_.rya[_0.';]i:lerformsthe analytical work

for all TLDson the site. Contract work to offsite analylli_'a!;labor_6ri,es for specialized an-31yses,such
,..uP= ,.,°...... °_

as low-level radiation, vegetation, and milk safftples',_;'_Pecoordinated through the Bioassay

Laboratory. The Analytical Laboratory perforp_, the.i_r_l_[s_"of wastewaters from each of the
process buildings, which indicates whether the _,Wate_'Rave been sufficiently pretreated prior

to release to the General Sump. "_,:;.._/_,,i.;i"!i'_;'_'".'.i!i"
.. '., i!I_%

,,% %., '_ _-_:' ,,
•"/aL '_*

, ,_.,,..,., "._..i''.,
,.j: .,%. "*_; .'

• _:,,, ,.._. , u

The Analytical Laboratory Quality Assurance _!pn (ALQA) has the lead responsibility for quality
e

assurancefor ali three laboratori_=_..Qualityas_rance proceduresare observed by each of the onsite
'-iL#'_,, .,' ._"

laboratories to varying degr_._ _,=_Le.:d_h laboratory falls under a different management

organization. Spikes, split_{re:cyc_e),ancl"_ndards are sent to the other onsite laboratories by the

Analytical Laboratory, and':_he,,r..esul'l_;,;ttfetabulated on a quarterly basis and reported back to the
' ';_ ' "_ _i"" "_':'-' '

performing _aborato_g[.._up.._ Analytical Laboratory makes use of USEPA, Environmental
., _,;, ,,. ; "."

Measurements La_.to_i_,Ll_ and other outside sourcesfor reference standards, and participates

in interlaboratorx.,co_i.sons. An expansion of the existing proficiency testing program is being
considered _'IAL:Q_'throu"_l_' participation in a trace metals program offered by Analytical Products

Group (APG'i:.."-,..III::"

..%... • %.

ALQA reports the results of the quality control program through several documents. A bimonthly

quality control report is prepared for each of the three environmental laboratories, citing the

number of samples submitted, type of samples, and the estimate of bias (Russell, 1986). Both control

and recycle (duplicate) samples are evaluated. A quarterly report is prepared for each laboratory

group summarizing the number of quality assurance samples that have been analyzed for each

sample type (ALQA, 1986a). Controls, recycle, and reference samples are included in this report.



Periodically, ALQA issuesa report showing the total number of QA samples that fall outside the

control limits (ALQA, 1986b). This document is being expanded to report the reason for out-of-

control results andthe corrective action taken.

ALQA has initiated a program to update ali the analytical procedures used on the FMPC site and

standardize their format. The format has been approved and several example _.. edures have been

completed, but the effort hasnot been fully implemented. ,'"":"_":_,.
,_' ._,_,

oi

The Water Treatment Laboratory maintains legible laboratory notebob_s, h_:equipment calibrated
, , "_,. '?_,* ,r',r't'* '"'o-,;'o'

on schedule, runs standard reference curveson a daily basas,and usesth_,m_.,nufacturer's laboratory

procedures for analytical instrumentation operations. TraLd_g';re,c0rds"/r_Srthe analysts and

approved analytical proceduresfor that laboratory were not avail_.::_.. "'•._.,:"
6,_.** *i I m'* %:..*==

The BioassayLaboratory maintains legible laboratory .jIotebo.ok_r_'b_tsome information is recorded
, ..," _,. .... ., ..., .. _,t,

on loose scrapsof paper. Spikes, splits, and refer e_..ce_ln!es are run in the laboratory, and the
'_ "' "_. ?m

anatyt=cal equipment is calibrated on a pre-set,_hed_._,...So_ laboratory procedures are written

and approved, but variations to these procedure_ ._.,pfte'h2_nade in practice. Training records for

the analysts could not be found. "'_ ' ''']' ""':_"
,,9. , ° .', ;t-°_

"_,_i _* ' ', .:,,, ,'_, "'-'i,_i',..
...F f.,. "'._,.°

The Analytical Laboratory useslaboratory n_t_._ks for analysts and completes analysis of spikes,

splits, and reference standards orya.routine basis." Equipment calibration records are well organized

in the analytical laboratories v_site_}_,_r.ainiz_:'recordsthat show academic degrees and instrument

coursesare kept by supervisors. Writte_,.l_boratory procedures are incomplete, but those that do

exist are readily available"_;'t_l;_bOf_t°ry...;__._- ..v.," bench for the analyst. A standard format for analytical
procedures has been.re¢_m_d_!i_'ut not fully implemented• Data recording and manipulations.' ,._" "'-.,:._ ",.i_'.","

." ::', ';' _ " v

are regularly check_ aru_),_p.provedby the supervisor. Laboratory records for analytical results are

well organized soth=_t,_,al::kingof samples through the system can be easily performed.
• • • _ %'.: ",;_

4.4.2 Firtd!_gs'2;ahdObservations

4.4.2.1 _Ca.,teclorvI

None



4•4.2.2

1• Enviro.nmental Samplinq• The consistencyand accuracy of environmental monitoring data

may be inadequate because there are no formal sampling and analysis quality assurance

practicesand procedures.
q=

q' _I.

.,=_';..,

There is no QA plan addressing the collection of environmental _,e_ff'._..the FMPC site•

Thus, a number of documentation, training, and data-checking pr_i.b._ms are'"_?ident in the

monitoring program. Field logbooks and/or sample sheets a_e'._o_..t'CZULtin.elyand uniformly
',_;,,;-.,."_,_.,......, '.

used on the site to record field observations during sampling (i.e.,'W_-_l:her..,,.conditions,'' sample
wl, *,...

numbers, sampling locations, and deviations from pro_c_s_...This"_ndition can lead to

r"_arn'pling not
problems in interpreting anomalous data• Training reco_[_:._ personnel do
exist. Training of samplers is verbal, with no recor_:r.'_ho _"_rmed the training, when it

was completed, and whether refresher _sions._ia ,.._._ _1_. No observations were made, .... _._ :.. . . ..,. ,_'.. .......... _'

during the survey to indicate any checking by._su.pe'rvi_.Dr,s,of data entry or computations made

by the sampling technicians. . "'""iii:'... ''_ _t'"'!° * 'L.' _ •

b_'o. '-7 ?

, i, ,.' ,;' ,:T. , • =, ; ".

Sampling procedures were incomplel_e,....r_i_t.;'l:J'.ate'd_:'andtornot signed and approved. There

was no sampling manual that c'_inecJ';i_a'l!.,the procedures, identified specific sampling

locations, and specified sampling freci'_• in one case, the procedure for sampling the

boundary air stations was r_t, included i._.the loose-leaf notebook tt_at served as the reference
,4.i_,_. ,*,,._

copy of procedures toc_._e,d _n_,_te_mc=an s offmce. Ground-water mon_tonng _sconducted

both correctly and il_¢orrectly on_,_l_eFMPC site. Ground-water samples taken for RCRA
,* ._- ,_ ."JP

compliance purpos_';:_ii_ a_o'rdance with acceptable procedures. Other ground-water
, . . "'_i_/i,;..,,':'_i'::' . .

sampling effo_£_ot/_d._ these procedures, a factor which may lead to potent=al cross-

contaminatio'_i'of _l.es, lack of proper preservation, and little documentation of sampling
, . "u_,,!_!_,_:2_.._,.__._"

conditions. "':.?.,_i_,,

I * _" ""'"W'thbqt;,ai,._mpling manual, formal training, and a quality assurance program, FMPC staff

cannot v_Fi_hat...,, samples were collected according to procedures, were collected at the
proper location, or were properly handled and preserved. Effects of weather, variations from

sampling procedures, and production operation cyclescannot be assessedin interpreting the

data becausefield logbooks are not uniformly maintained.

2 Laboratory Analysis of Environmental Data. The quality of the laboratory analysis of

environmental samples from FMPC cannot be assessedbecause of the lack of a formal and
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approved quality assurance (QA) program. Incomplete and outdated laboratory procedures

and protocols also add to the uncertainty about the consistency and comparability of

laboratory data.

A formal QA program for those FMPClaboratories involved with environmental., data analysis

does not exist. Elements of quality assurance are evident in each of the l_.ratories to varying
,", .....",._

degrees, but no written manual has been prepared or approved...,.,Tb_..l.aboratones do
*l I ,%

perform calibrations of instruments, run standardized referen_is_mptes,'.and complete
/ ° 0 _.

maintenance on instruments. Without a QA manual, howev_.;.4t_.e_e.iLlitUe, standardization

between laboratories, and documentation of training isminimal. "..._;_.._.,#,

.',_' ;_,,.

= . _'" Ih_" '!=;.

The site contractor has a quality assurance program for pr_'du_fcih.e_ort.s, but these policies

have not been extended to the laboratories. The.:taboraNes have a separate quality

assurance program, but QA plans have not0:'!_N:ot_ed and no audits have been
,./: ,. ' ,=.. o:0.,o. ,_'

• ,%, , o,

conducted. ,._... .... ,.,,
O

A number of environmental samples are"_'_'_:)o_i_te analytical laboratories, and specific

quality assurance requirements for "the_.ta_ofa_bries are not usually specified. The QA
requirements for offsite labora_:br_es ar_::.;,basically left to the discretion of the offsite

,..;: ?:% ' ,_ •

contractors. At times, performance te_ts_ih_vebeen specified by FMPC on reference samples,

Because the FMPC labor_,_.r.!es do n0t" have a formal QA program, there is no point of,.... _.,, , ,,_

reference that can be .._'_ediPf,_g_tra'.qtingwith offsite laboratories to indicate the minimum

ts'acceptable. QA plans for several offsite laboratories werequality assurance pr.dgi:arn._hat '"' _". ,. • ;: =,
,t .4, 0" _'," .e"

reviewed and found.go, be"co_ehensive, but QA plans for ali the offsite laboratories were

not available a_.l_..._Cfo_=ew. There were no recordsor recollections by staff personnel of

FMPCaudi_:_ of_i_,l_l_oratories.

,'' * :.'_ _'t ':_ '_?.

The ._Nt _1 LabbiVatoryhas the most complete set of analytical procedures, and copies of

thes_:p't_'ures are readily available to the analysts at their laboratory benches. But even

these proce_ibj'eshave been acknowledged by site personnel to be incomplete. Procedures in
"Z

the Water Treatment and Bioassay Laboratories are basically referenced directly from

textbooks or instrument manufacturer's literature. For the most part, these procedures have

not been rewritten to reflect the specific physical and operational conditions that exist in the

Water Treatment and Bioassay Laboratories. In the case of preparing boundary air station

particulate filters for laboratory analysis, the analyst reported that no written procedures

existed and training was performed verbally.
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4.4.2.3 Cateqory !11

None

i,

4.4.2.4 Cateqory IV '_"_,

1. Sample Chain-of-Custody. Chain-of-custody procedures are n.oz'._mg ma0P_t_0nedon ali
i,' ','J , .;,

environmental samples. "" ' ' r

_;_ ":',:_'" ,r_" _'; '.,_'.. _._"

,, _?,i, ''o

A new program has been recently implemented for chaj_'_',_:u_ody';:"_t is being primarily
';..t... ' ""=e,,,,_'._T.:.

implemented on surface- and ground-water samples. Samj:)ler_,_'t,t_ offsite laboratories do
,rf,,. " i> .'."

not usually have cha0n-of-custodyrecords. "..'.:,-. "'i_i',,.
G,,|,, .f. N;.

,,_, ' , ..I.qd I .,',

2. Environmental Data Checkinq and Review.,.:,,..Datai,,d,beneratedby sampling and analytical

personnel was not always checked and approwc}i-by,sui_u_.rvisors.This practice can lead to

propagationof errorsfrom da= entryand"_.a_tai_i6_:
*., ,. ',",,t'. ., ',_f_

';. ,,,,_'._.;_._'_':: ', ,,!,
._,, "."."i_',,,.",,," "

The Analytical Laboratory was th_;_i_ty I_*_atory where ali data results were consistently
' ..,i_:.' T',_ ",..i_,

checked by superv0sors.The Bmassaya_:_.,ater Treatment Laboratories d=dnot have records

to indicate this level of d_ verification. The data recorded by environmental sampling

personnel were not cho d "_ii=*_i._.,,,'i;-_.... _! ii, ," ',_

:r._'£ "%:!_.,_.;_

3. Personnel TraininQ _)_._hta_.chh. Documentation of training for sampling and analytical
, , _ii.._. .,,_.._,,"

personnel was 0_..:._mplet_=;_,_?,_!_.-

: _,_4 _'_',_ ?p

, , _,.;iF: ._,!,',ir ""_°" _, ,_ ,

Tra0mng of ali _=ronmental sampi0ngpersonnel is verbal with no written documentation,,
.:''?_'_ '_i:".

Becaur_'iO'f"¥_cati "" _"'• on_ypersonnel turnover, and rotation of duties, the same people do not
• _' :.a _'.,_

always:_Ce|teiCtthe same environmental samples. There were no written records to indicate *

personnel;;;u_edfor these tasks understood the procedures, where the samples should be
_, _l.'_

collected, how they should be handled and preserved, and how often sampl_ should be

taken.
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Similarly, in the laboratories, training records were incomplete or did not exist. The Analytical

Laboratory supervisorsmaintained recordson academic degrees and coursesattended by their

employees. No recordswere available for personnel from the Water Treatment and Bioassay

Laboratories.

, _*,

q't,4.5 Inactive Waste Disl_osaland Col_tamination Sites ,.:.
'o_:'!:'+

o=_ • .w

I_.._,;' I ,i ,+ ','1
,,vq ,: '1

4.5.1 General Description of Pollution Sources/Controls . "i .. '_,,+'., j _" •' D
r + . ;+

," .. L. '
,' • e '

'' '_w' 'rJm+ ,0 +.,',o.;'_+'

The FMPC contains several areas that could be sourcesof offsite envirc)h_+_l:al contamination and

could pose a public health risk. The areas include the following..,=,_ ,;, ...._,
,...0 ' + .1' "_t

6':' _,,, * _.',.
• Waste disposal pits. '..,.'... "_,_',,

',.;'._.;., .;"
, , 1+1., =. ' ,. ",

• Sanltarylandf=ll. ,; :;,, : r.',--- ;"';.

• Rubble piles, abandoned drun,:, and buri_.,site_:/;'..,,,.+ .+. % . ..

• Scrap piles and abandoned equipmeng.-.,. %..:':,. "'."
,,_: _;'. !. "'.,"..'+! ,.,

• Inactive fly-ash pile. ,;+,+.+:,,. '.++
• ., ,. (",.i.-"++.'.+',.

• Underground storage tanks. ' " .':' lh _ _':" " +': .,_ '+_"

• Fire-fightingtraining area. , .....+, .+,,,'..

""i ,i:,_..,

The waste disposal pits consist of.?Waste Pits 1.._hrough 6, the burn pit, and the Clear Weil. The pits

are numbered chronologically,al;cord_+o.tbe3r order of construction. Only Pit 5 and the Clear Well
,1, _ I.,i,

are still in use. Characteri.s.t_''i_of ,t!_.epits'i"iN'cludingtheir waste contents, are summarized below and
. . ,-'_++_ .'.i:..__' .. : ..... '
tn Table 4-10. Refer to FtgCir_1+,fora.!iayoutof the waste dtsposalpots. Reined=ai0nvest0gat0onsand

.... ":';_i;;'.,'...,:,_::;!."" . . .
feas_b01_tystud0esarei_ed I_.;_,._ conducted at FMPC to characteruze 0mpactsand r0sksand to

develop remedlal +._i'on _l-+nati ves.
' "'_;.._,.i+.+,.',i':+,_" ++'.*-,,_':2"

+,ii:'+' .i+

+ ="., _.. *+ ,'...:_+

An est_mate.of,_hi+=content_'ofPits 3 and 5 has been made by FMPCand is presented in Table 4-1 1.
." ,_'. ..'i+,::

The most c_r_ot..:_estimate of the radioactive content of the waste management storage/disposal

facilities ispreseHtj_+Jn..Table 4-12.

Pit1 was excavated into an existing clay lens and lined with clay excavated from the burn pit

(H&R,April 28, 1986). lt was expanded in 1957 when excavated spoil material from the construction

of Pit 2 was used to build up the berm an extra 5 feet on the west side (WMCO, Jur+e16, 1986). The

majority of the wastes disposedin this pit were dry solids. Decant water from the K-65 silosalsowas
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TABLE4-10

CHARACTERISTICSOFWASTE DISPOSALPITS(a)
FMPC- FERNALD,OHIO

............ , , ,, I I iiii i i III

Volume
Pit Lining (CubicYards) Contents Period of.Use.,; Status

i lr _ i ii i_ i _1¢!;i_ i ii
iPit 1 Clay 40,000 Neutralized waste 1952-_9:117,. Retired,

filter cakes, .'_",._",..{.:*:.:'..covered
._' i_

graphite, brick ...... -,. '..
scrap,sump liquor " ,_ " ""/.,'" .i'/ "
and cakes, '_ ,o t '

depleted slag ' '" ' """_ " "%e' 'r_'_ "" "".g_'_°
ii ii i I _ _I i ii

Pit 2 Compacted clay 13,000 Neutralized waL_e " ''_'195'Z;._9.64 Retired,
filter cakes, "'S__';_''"i_.. '"'_';' covered
graphite, brick:.:_.._'_:'......
scrap, sumpliqdQr:,_._"'*", ;"
and cakeS,... "',., i_' "

depleted '$_g...., " ,i_.'...... • ' ' ' "' I II h '

Pit 3 Compacted clay 227,000 "ra_i n'at_,:i,:":Lime'ne_aSzbCJ_:..:_.':i:,1959-1968 cRetired'overed
cOincent ra_?,slag 1975-1977

', 'filter {:a_e._fty ash,
,.!i_,'_,sludge"

i ii III I iiiii i i

Pit 4 Compacted clay 50,00C_._':_,!.__:_s_',_esidues, 1960-1986 Inactive,
,. "':,i_:'_lrer cakes, partially
"_:_i,ili%.' l'_l._ries,raffinates, covered

'%,_,.i d.__l'etedgraphite,
"..ii_p,_nburnabie

_rash,asbestos,
_!_.-,, ,_',..barium chloride

_, _"'",_"=_'_"':,.,,. .._J salt,_,. -,r' . .......

Pit 5 116inch ,._.'.:,'i/ 10"2_ Depleted slag, 1968-Present Active,
rubberizec_,:"j . '- scrapgreen salt, near
elas-tomerll¢_'"2...,';_I_" A_i'., processresidues, capacity

_'_ _:_'P_;i:_"

membrane "%,_',', ':'_".._,. filter cakes
I =" ' I _':' i_ t*lI " i ii i iiiI I ii I _11 III I I II

Pit 6 Ela_er_: ',.,"'""'9,000 Solidsfrom 1979-1985 Inactive,
_ neutralized 70% fullm_ ra ,,,._.....• _. :. ,. ._ .:, , .:....

"_;';'".''"L_',;_'''"''"_'''_' raffinate, slag
.'.,,,'-._ leachslurry,sump• :.,,,_, , _..]!./:,.

,,, _. .;..:,,. slurry, lime sludgeII t 'U " "1111 I I I I I
,° ._

Burn Pit,' ;- Na'total clay Unknown Pyrophoricand 1957'1986 Retired,
'..,.....' reac'.ive chemicals, covered

'.,. oils, combustible
-,._" wastes
"11 I IIII I III I I I I II I I

ClearWell, Clay Unknown Clear process 1959-Present Active
Wet effl uonts,surface

runoff

(a) Weston, 1986
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FigureFrom: Weston, 1986

PRELIMINARY MAP OF THE STORAGE AREA WEST SIDE FIGURE 4- 1
MIDDLE OF SITE
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TABLE4-11

CONTENTSOF FMPCWASTE PITS3 AND 5
FMPC- FERNALD,OHIO

..

PIT3 PIT 5

Constituent .........

% Za Metric Ton % Zb ._t_,_on
---,m..., ,._,.. _ i.=_:_, i_:%jl '

III II ni I I

Ag <0.001 <2.55 --C ,.'":;:,l"'i:':_<0"88'%"
I III ° ' I '

i ° a,

AI 0.6 1,530 ""_" ....
4 . e* , _l*il' I

itAS 0.0655 65 ,'_ '%: "., 43
,, , '" i:_=';!'"" "'i i" ,,

AU - - ".,'_". ' _.,"" "
I " _!- I 1 I i I

, ,_i_ I' •B 0.004 10. ,_ ' _ "..'.,. '.!_:L.,, 3.5

Ba 0.075 19 _,. .... '.. ,,.,- 66
I ilil i r III li Ilia , '-' ',i,'"'; • "",/i;l'_'llll'ri!'';,im

13,, <o.ool .........,.. <o.lIIII I r- I I i

"'.' <0.88Bi <0.001 ,,-,.< 5 '.,:. -.
_,_ ':,., ..,' ,

iii I ii I I

18.1,,, 46'itti_t,5_.i_,,,,.." -- 15,967Ca "_'',..... ,..... ,_!"",,.

.... ........."'"Cd < 0 -,.5 ..,,.71_,.,],.,_25.,_?:_,_&---.,,.. _ < 13.2-III IIII II II II

CI 0.517_:,i!_;_!:_,.'131i:" -- 80
III I I I I II I iiiii i

Co <0.008 '_0.4 -- <7.1

:Cr ._._:_nl_. .,n_. 35.7 -- 12.3
, .. :;= II

'Cu .,=._]_. 0."_,_ ='' 446.25 -- 154.4
"' ," ,:,l"" II .11 ii nim i

"..,". ,.';],._; .0;!_12 12.59 -- 6.49• '_0 ...._,

l*u;l;"i .l,i .° '--jT [| III I II I II I

_:./,. ,'_,,:_"
Fe .-:,_"_t_-.. ==;=!_ii_.-2225 5,674 -- 1,963." 'ii:._.'%_L:'._., _'.'._:_:," '

I I III I iii I I I-:'.'- v

Hg -'_i:_!":'%_,'i:iiL_. ....• _',:' ",_ "_' _,I

-.,_.tv'_ :;:,_'- ' --._ II III III

La....= "'_',_i,;;'=,:,. < 0.008 < 20.4 -- < 7.1
, "_ .. L 'ii , 'ii, ;'.'li'l iii, , ii,ii iii

".... ,087'Mb ,_",' " 9.168 23,378 -- 8
al .... JI li I .....

" '-:Mitr,:_:'.'. 1.1 2,805 ,-- 970
IIII I II

Mc, "_;._" 0.001 2.55 -- 0.88
null .

Na 4.35 1,304 -- 672
III I IIii II II IIII II I_r I

Ni 0.03 76.5 -.-. 26.5
I I I I

Pb 0.06 153 -- 53
i i , in I III
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TABLE4-11
CONTENTSOF FMPCWASTE PITS3 AND 5
FMPC. FERNALD,OHIO
PAGETWO

J,

PIT 3 PIT r;

Constituent J",I I I I I j ,.. •
0.,.i

% Z= Metric Ton % Zb _¢e_;Ton=rb "' .,_' .:i ':', ,

_0 ' "_...."':__''0.57 171 -. .-"i:-. 88 '°-,:_

Sb -- -- __ ,.i." .,'" , .. --

I L I i i 4Oll t' 6t, .

I

iO "Si0 . 5,100 .."_... ""',+7_4

.... " ":_._;...'"_:+_.;.:-_I 30 ' 'Sn 0.034 86.7 . .... ' '-,,
', _, _' _,B. I , ,

..... 6+ -+:•.' +o+50 2 788 .'" :., .:_..
i '_ lt n

Ti 0.013 3311.$+.. ""+."'-.-- './ 11.47
I L _ " •, ..._._-%.,II I

V 0.006 15.-3'.;:_+.':;'"+'"....:,_:' 5.3
I I I lr,. • I l I

".:"'. -- < 105.9Zn < O.12 < 306"',, , ,,
I I " I '1 I " I I

Zr 0.04 : • -- 35.3
I II I I + .., • I "_o i iiii B j III I1'I

.,_.... "_.:.+;.:-,_,!_..
• ," '.r'" - "-'. _',

I I II I , ._; %C'* _ +* .._, II I __ __

Rare Earths: .. ....:_..!_.,I =_': "" II

Dy <0.006"%:_!_,_. _:i_.3. -- <5.29
II III iii I /

Er < 0,0003 "_'-!+_",:< '.,; 0.09 -- <0.05
_--II I | III I

Eu .'/_P.O02 ",. <5,1 -- <1.76

!;1" 7+++• I _ j III

Gd .:_':. ._ .,+.._+ < . -- <2.65
--' III III I

•+" ,< 0.000_'- <0.06 -- <0.02Ho +, -
I I _++ . ,,JII

".#"< 0_008 <0.02 -- <0.008Lu
III "' I1" I I I I III 7

.._+._=., ..::... < 15.3 -- < 5.29
I I I' " I

Tb .'_' < 0.0002 < 0.06 -- < 0.02
• +.+..++.+_ _P"- -,,. ,. +,q

+Tru "-::.,-+' <0.0001 <0.03 -- <0.01

n , I l+ U_'5.'_'+"_- "' "":-:+" < 0.003 7.65 -- 2.

•" b .-: < 0.002 < 0 6 - < 0.20

SourCe:_AdvancedSciences,1986

a 1% on dried solidsbasisof samplesfrom Pit3, NLO 1969
b Calculationsfor Pit 5 basedupon percem_ges usedfor PiP.3
c (no data)
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disposed in this pit. During 1958 and 1959, Pit1 was used as a Clear Well for Pit2

(WMCO, June 16, 1986).

Pit 2, like Pit 1, was constructed in a small pond. This pit received primarily dry, low-level radioactive

wastes aswell as some decant water from the K-65 silos. During 1958 and 1959, it was necessary to
,o,

use Pit 2 for the disposal of neutralized, concentrated refinery raffinate residuc_'!becausethe drying

equipment available could no_ process ali of the raffinate output. The re_i_._._i_.apacity of Pit1

was usedasa Clear Well for the effluents going to the Great Miami River.(..V_CO, Ju_ii_6, 1986).
t , 0' a= °, .o

,,;% i.,, ,. r;'-, ..,., ._"'

Pit 3 was constructed by excavating into the underlying clay lens and by_l_a_jng a layer of clay along

the pit walls. This pit was operated as a settling basin frorrl.'_'l=_9.1.t,q.19_8,;'receiving wet waste
streams (i.e., lime-neutralized, radioactive raffinate concentrate).a_.;_lischarging to the existing

.ff.I. %:' i I

Clear Weil. In 1965, the pit capacity was expanded by addihgi2,feet b(i_ditional clay material to the

'_ =;'top of the pit walls. From 1975 to 1977 the pit was _ed,to "oseof a variety of dry radioactive
,. lr. , .... ,_., ...:_'_

solids (WMCO, June 16, 1986). Pit 3 also received s_t_u:.m_t_.r, pumped from the sump draining the

area around the K-65 silos. ..,. "'"'.iii"-. "'_''__'
;,'_ _:., ",,_o_:_,_.

"_ ; :_..%o, %':' '.o

, .' "';,i," "'_'_'_,

The Burn Pit was onglnally excavated to'l_..o_..i_.'.J:lay_:'toline Pits1 and 2. The Burn Pit was

subsequently used to dispose laborato_,,_'hemii:_i_..and to burn combustible materials, including
""_i,_.r'.-._ .i_.

pyrophoric and reactive chemicals, oils, and_'O_ker tow-level contaminated combustible materials

lH&R, April 28, 1986). The actu_;..inventory _,f materials or chemicals disposed in the Burn Pit is_';_;:._,_. .,...
unknown. Although reported._ ha_.g:_...e_.._backfilled (H&R, April 28, 1986), the boundaries of the

Burn Pit are no longer disce.._ibte 2f_[omufi_vered Pit 4 (Weston, 1986).

Pit 4 was constructecL._';t960 _:_,-1-foot clay process liner. The pit was in continuous operation

until it ceased t_,:_i_'(:ce/i_.i_rocess waste in early 1985; it continued to receive contaminated•..,., . ,.,... a " ','._'? A

construction debris, =_.os, and garbage until May 1986. Pit 4 has received a variety of processand
• . _ '_ ?.

constructio_.'__t_.,_, inci_fd_'nghazardous and mixed wastes. Wastes include uranium, thorium,
• .-_. ." .;_

barium, scilv.e..p_./.-(e.g.,1,1,1-trichioroethane, perchloroethylene, and xylene), lead-based or

chromium-con_i_illcj paints, oils with a variety of additives, graphite, asbestos, processtrash, and
• .i •

construction rubble and debris. In addition, exposed wastes in Pit4 have been covered with

contaminated soil from the old fire pond. lt is estimated that Pit4 contains 3,000,000 kilograms of

uranium and 61,700 kilograms of thorium.

Pit 5 was built to replace Pit3 and was constructed by cut and fill, using the excavated material to

build a dike, extending the pit approximately 10 feet above grade, lt islined with 60-roll-thick Royal-
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Seal EPDM Elastomeric Membrane (WMCO, June 16, 1986). The pit received liquid waste slurries

until mid-1983, and now receives filtered waste streams. Processeffluent containing suspended

solidsflows acrossthe pit and isdischargedto the Clear Weil. The dischargewas tested and found to

be nonhazardous, basedon the EPtoxicity test.

Pit 6 was constructed in the same fashion as Pit 5, with a 60-mil EPDM hydroseal*'_i;herfrom American

Hydrotech (WMCO, June 16, 1986). The pit received both solid and liquid._S_N.ntil early 1985.
• i'..:t*..,

Colle_ed rainfall is pumped to Pit 5 for discharge via the Clear Weil. No',.t_a_ in th_,4[hing or joint

failures have been observed (Weston, 1986). • ," , .'

• .., ._.,, ,*, ,

Details on the potential impacts of these facilities are presented.!_=_he,f_0.!.lowii_'section.
, , , _:.' _=.= °

._, *. *i r D_
6 *' .% .;' "*b

4.5.2 Findingsand Observations '.. ;. ',:,,.
"i % %

.....'_..-,._'_......;:'
,,=_._ , y,r_*=-O", _ ,. ", ',;..4.5.2.1 'ii'"'.. "_.<':_,,

l,% ,p

None ,::_ ",,. '_"
L.°,. i .,V- ="_ :i_,.

t=';. % "; .'._.' •o
'-_,L,:_., .:' .,•..4.5.2.2 Cateqory II ._ ,_,. -..

1. Potential Leakaqe from Un_er,clroundStoracleTanks. Underground storage tanks at FMPCare
".L'_.,._,. .,"_._" .

a possiblesource of grouqd-w_,_co.d_m_nation becauseof age, construction materials, and

materiat_ stored in tl3e/_ank_:. '",._-_"

',:'."T:_'.h ,,'-'.'.'_,"

A total of ning_l _'_ve been in service for approximately 34years. These tanks

contain gasq_cte, _.,_J, kerosene,waste o11,and recycled cutting oil. Four are abandoned and

i1 is not knowPt;'w]_etherthey contain any material. None have ever been protected against
.. .. ._ ._ .. ,.

corros none'were pressuretested after installation. No leak detection or tank-specific

grouhd_r monitoring program is in piace. The age of the tanks, together with the lack of
',,,. ',_

protectio_'a_"d, testing, makes them suspectas sourcesof ground-water contamination. FMPC

currently plans to remove the abandoned tanks before closure plans are required (i.e.,

November 1987).
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2. In.active Fly-Ash Pile. The inactive fly-ash pile could be a source of offsite chemical and

radioactive contamination.

The pile was contaminated in the past as a result of spreading PCB-contaminated waste oil to

control dust. The pile atso contains approximately 1,000 kilograms of uranium (H&R, 1986).

Uranium and PCBsmay be carried via storm water to Paddy'sRun and th_i_orm sewer outfall
,, .,.

ditch. In addition, airborne dust from the pile may have a radioactive.Co_.'_hent.

ANL issampling the inactive fly-ash pile to determine itschemic,a|_nd ia,dioactive content.
.,.......'._... ;..,'...,

' • ,, ;,q_._0

e,, . , .

3. Fire-Fiqhtinq TrainincLArea. The fire-fighting training _ea!_may be*i:o_taminated with iii,

including the soil around the tank and the water in the trOugJ_!=/DeD:endingon the extent of
• °i; t'

contamination, the area may serve asa sourcefor mlgr_'lttngc minants.
D_,. ep . '_ "'

, ..lP .e,=._ ,,Oo ._, tP

Used oils from the FMPCoperation were stor4_,at'ti_.Jocation and used for practice fires for
', .:. %, .r.,.

the site fire-protection personnel. No an_is'of _thev_as_eoil was parformed, and potential

hazardous and/or radioactive constituents.!_c_.'b_h_ been present. These oils may have

or ,o r,
'_. ii" % "*'_."

.... ' _;_ ';_

ANL _ssampling so01sin the area to dete_..]ne the presence of contam0nants.
%e'

•_!:_, ..'_,,
4.5.2.3 Cateaorv III =.% .=:_ .. ,,

1. Contaminant R,elea_Fes_fr_'Wq_cr..__- ._:, p_ts. The FMPCwaste d_sposalp_tsare a potential source of
. . . '_"/, ,L_":,"....

uranium, sulfa.te£_0um;_¢.h_omlum, and other chem0cai contam0nation of the ground water
in the weste_!and_vthern areas on and off site. The sand and gravel aquifer in the westorn

,. _;,:.;::_.i___' .° ;.._ _"

area of the sit_._, been found to contain uranium at concentrations of 80 times background

levels...";'"" _;: ":4"_'
.

.'. r_:",. .'"_':"

The area "cQ_/eringPits 1 2, and 3 and the burn pit is not graded to allow ali storm-water%. 4

drainage to be directed to the Clear Weil, thereby causing runoff to enter Paddy's Run.

Paddy's Run has been identified as a source of downward migration of pollutants into the

sand and gravel aquifer in that area of the site (Damesand Moore, 1985). Pits 1, 2, and 3 and

the burn pit are potential sources of uranium, thorium, nitrates, sulfates, and organic

contaminants because of the historic operations and wastes directed to these areas (see

Table 4-10).
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Pit 4 is a source of contamination of the shallow water regime in the waste pit area. As

discussed in the the section on hydrology (Section 3.4), sampling of shallow wells around Pit 4

has revealed 32 parameters at concentrations above background in the perched ground-water

region. No other wells monitor the shallow-water aquifer in the waste pit area. The flow
- regime within the shallow-water aquifer has not been adequately ch_enzed, but the

presence of contamination around Pit4 is a potential source of onsi_,i,i_+_.l_ffsite ground-

water contamination. .i;_.i"... "'' ":!'-ii_'.r'"

• % .+mp' t+p* ,+.... o, .,,'

The lining of Pit 5 hastorn, and lining joints have failed (Weston,"l._+6). The lining near the

influent line, on the east site, is covered by dirt and veg_[_:_3.d tl_e-_'egetation may have

breached the lining. Pollutants from the pit may be enterin_.tPie'igr.olJndwater beneath the
• • "% ' t

pit and contributing to elevated tevels of contamtnants:_.tactet_?.¢_ the shallow water regime.
.._.,.?.. _.

I1" ,", '' -o.q,,41 ..'.

Solids are accumulating in Pit 5 and dredgin,g.tnay_i:_-needed in the near future to prevent
% jt.%

overflow. The pit received liquid waste sluPfies'_il.micJ-'_83 and now receivesfiltered waste
+ ....

streams. Processeffluent containing SUSl_.nd_;_lict:_:':_bwsacross the pit and is discharged to
e e" • ',_

the Clear Well via an outflow valve. "-,.':,,_,.:,:':: ".,_"
,_:'% ".._!"._..,

L_j; ._. %:., f,

, ._._!+
However, a review of recordsfound dunn_._e environmental survey indicates that suspended

solids may be accumulatirlg..in the pit.at a rate of approximately 9,000pounds for each

400,000 gallons discharg_ t_::_p.,pi.t':i_"at a rate of 1,300 pounds per day (i.e., 2,700 mg/I
.:'+'++,=- %._._..!!.+'..i__

dissolved solids; 400t_)Q_ga,t!on/w_', 7 days/week). This rate of disposal indicates that Pit 5

continues to handle'pC0_vast_S" and is continuing to be filled with solids despite filtering.
"_i. :'' .,.:.!i ,"

_. '+,'+_.'..,-.-_.,"
,. "":i..!F.,+ "i ...-._.':-.:.-

•+".;_+"",...+.., .,'.:_+_,-
+++ ,.:., •._,l l

Pit 5 may ha_" re'c_ved barium-containing materials from Pit 4 through the practice of

pumping accumu|+Mcedrainwater on top of the uncovered P_t4 to Pit 5 via a portable pump•
., . % .',1 . '_,'.

The p.r.'+esei_cc":ofhaz_dous waste could signify that the pit is a hazardous waste surface
• . • o

impo'_r_:l'roe'.r_requiring compliance with RCRArequirements.

",.i)

Pit 6 may have received hazardous wastes as a result of the FMPC practice of pumping

accumulated rainwater from Pit 4 (known to contain hazardous waste) to Pits 5 and 6. Pit 6

has not been observed to have torn lining joints as hasPit 5.

Pits will be tested under the F_deral Facility Compliance Agreement to characterize the waste

contaminants that could migrate lr, water.
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2. Contamination from the Sanitary Landfill. The sanitary landfill may be a possible source of

ground-water and surface-water contamination, since it may have received quantities of

asbestos-containing rubble.

qe,

A sample of water taken during the environmental survey from standing_V'ateron the surface

of the landfill contained a very high count of asbestos fibers. In ad_'_i_°r_!;l;helandfill may

contain radionuclide-contaminated materials, including construcl;iO_'vubble'_ soil used to
I

coverexposedwastes. •, .... '_ . , • a=,., •

" % fw' .'..t'#'' "l '"'" _'-"
%r ._

",'.,":Vr.o
•, ' "'b. ',lt '.

The sanitary landfill was used for the disposal of cafeter}_s:Uts, rugb_h, and other wastes
. ';. _.o "._ @..."'_.,

from non-processareas. The existing cells are filled to ca¢_a_t_ia'nd,FMPCstopped using the
,_,.. i r mb

landfill in early 1986. Limited data on wastes disposL_..'at.theI_l_.fill and the hydrogeology of
. .. .o _,.

the site do not permit a detailed assessmentof l_hetendi._i;_;_otential environmental impacts

and public health risks. However, the landfillº_as th_',_tential to contribute to ground-water
,_. ;, '_. 1.9

contamination on and off site. ,-,. ",.'-. "'."

J.; !_,}'. "% ,_

, i_." " .. . " '.r _ ' _ '._",

ANL is sampling soils at the sanltaty_.t_fitJ to_.'determsne the presence of any surface

._..__....---_cc_nt_min_ntr.. -_,;_,_. ",_: ',, _;.._. -,.,,. ,,
. _f, -,. •

".. _",':_

3. Uranium Releasesfrom the,Clear We[[..,.The Clear Well has likely received uranium-bearing

solids from process efflu_,..gr_6_.hro'._h from Pit 5 and potentially can be releasing uranium

to the ground water _:.fnug,ratnon_h_bughcracks and fissures0nthe clay liner. No estimates of
,"., . ..'...=;_" ,,.. .

volume or mass of "_b..._:t_ t he:_C:iearWell are ava01able. The Clear Well has also received• ,",_: _;!:_° _!,..'..

runoff from th_waNe p_4:_._nce 1959 when _twas constructed. Uramum and other runoff-
. .= ,'% ",_."_..r" ::,, ,,:., ii

derived cont_j_ina_'_, could seepthrough discontinuities in the clay lining of the Clear 'Weil.
'._ :,;_;_,Z,_ ;. ;:,_;__;, , , . ,

This loss of uiam=_ and" other const=tuen_ may add to contam0nant,_ w_th_n the perched
. . i,._, %' ,_... ., ,, ;_._'_.

"' "'groun t of the_rea.

•".,i_;..,..',_.!;'
....;,.'- ..."

Sampling"wiH. be performed by ANL on the Clear Well Sediments to determine the
, aio

concentration of pollutants.

4. Rubble Piles, Abandoned Drums, and Burial ..Sites.In several locations throughout the FMPC

there are rubble piles and abandoned drums that may be sourcescontributing to onsite and

offsite radioactive and chemical contamination.



Some of the rubble piles emit radiation and may contain asbestos-contaminated building

debris. The abandoned drums and the surrounding areas may contain hazardous substances.

There are also areas that may have been burial sites for radioactive, hazardous, and mixed

wastes. One suspected area is known as ,the South Field, which is located directly north of the

inactive fly ash disposal area. Radiological surveys indicate that the soil in this area contains

elevated levels of radionuclides. In addition, contaminated soils have _. n removed from

some contaminated areas and disposed of elsewhere. One exampi|a_?._V_l,ved,the use of=_ .;:: *.,

uranium-contaminated soil from the old fire pond to cover exposed wa_i;Jn Pit4. The

locations of rubble piles, abandoned drums, and possible burial,gi%fisa_,,shown in Figure 4.2.
"_:•'%,,.'_. .:.'.;...";'..

%. .,._

""; ".?v,
* f "*',. _tt,

Soilsamples are being taken byANL from these areas to a_orj_mi'ha;_ion levels.
.:..!.....;__._...._,;.,..

,_.,, ,_:' ,,

5. Scrap piles and Abandoned Equipment. Scrap piies°'a .'_..abari'_ed equipment at FMPC are

potential sources of radioactive contamination _._t:_gr_J_,'._ter and surface-water pathways

from these sources. .%. "_,.";':,

_'=e , . •

The scrap piles contain a variety of cont_=i_.'Yta.ted'_ap meteriais, including ferrous scrap

metal (5,000 tons), copper (1,500 ton_)i:,.a_;.w.ood,t't,000 tons). The scrap _sstored outdoors,
, . , " ° m_; _", _ *'_' ii;,', , , , ,

primarily _n two locations. The w_,_eC_ll_c',_c_ap_s contaminated w_th uramum and other
",.,_'_,/.,...,. ,,i_.

radionuclides that contribute to the""t_[_ct external exposures off site. The wood is

contaminated primarily wi_. uranium, which coutd be a source of fugitive emissionsif left

uncontrolled, lt is also.,joos'si'_}_,th.zl_'these sources contribute to liquid release through

r _:: " "__ _':'
sto mwater runoff. _._e Of the _erial extends beyond the pads that drain to the sewer

system, and some _r_.;_:)ul_..,_rra=n....:....._.,..,_..;- to surface waters, lt is not possible to estimate the

contribution of._ sou__ offs_te exposures.
._'_..::' ;_:_i:

,. !_":., .=',:_'._,..-_,,.#..._

Plans are beinc_ma_defor the removal of this scrap. Presentplanning isfor the metal scrapto
°.;. ' =.._ ,,,_ ,,

for recycling or for o,_;site disposal. Also, the wood will be
r ;:_

prep_r-_...ai_g transferred to Oak Ridge, Tennessee, for incineration.

"'%' °_.

A large quantity of abandoned equipment and piping is found on site, including the

following"

• Processequipment.

• The deactivated incinerator near the wastewater treatment plant.

• The deactivated graphite and oil burners.
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LOCATIONS OF RUBBLE PILES. ABANDONED DRUMS, FIGURE 4- 2
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• Half of the tanks at the tank farm.

• Four underground storage tanks (seesection pertaining to underground storage tanks).

• Two above-ground tanks east of Pits 2 and 3.

• One above-ground storage tank on the west side of the refinery.

• Ore hoppers in Plant 1.
t ° .t

• Dust collectors. ,_.'"
4.: 't_
•,_. :,_

,, ._L_'.0_',_.,'.__

Much of this equipment isabandoned in piace, especially in Buildj.'n_s,l/2, 3, "_ln_l.4and in the
f' ',_ i ii

Pilot Plant• Some equipment was removed and put in storag_,-¢_re_,_o.radded to the scrap
• ¢, ._° , _, ..,. "'_,R

,, piles. Much of the abandoned piping is difficult to locate becau_,.there are no complete

records on pipe location since as-built drawings generall¥:i,We_e_.ot u_it_'ted. This equipment

has the potential to become, a future environmental proble..m_aus_ it contains radioactive
,_., ii; mj

(uranium) and organic contaminants (waste "'"' '_'on_;;.and "_b_ not yet been properly

decontaminated or decommissioned. " ...... " "'

o' '_*-, . "'_, .._r,,.
• ° '. _, *.,lp

ANL is sampling soils in the area to determ!o.e t_.pr ._r_c_ of contaminants.
, ,: ;.,_ '*le '.'r _e

e... ."., *'.lr ' :t.
• . " _'" ,'1.;; ,.o %'_'*q_.

4.5.2.5 Category IV , "'-_,,,:._.,,"_,_"', ".:,._-... _ _:.,..,-,
• ;, "?.. ,,i _,q;.,

,_t_...f_, ",._."
None _;'_'_:,,.

• .:q:; % ' 4;"

,_'_!._,0 _ ....

._*.'," .,4...=

,._,_,.,_,,...,:.' .._..'/_.

• :r*

..,._._"";..!,;

, .;::'-,
.. .,.. •

'., ',_, . ._ ,_:_.

... , .._./!;,.

." ,o.-'_ ',,: '"

•"' _"
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B.1 Pre-Survey Preparation

The DOE Office of Environmental Audit, Assistant Secretary for Environment, Safety, and Health,

selected a survey team for the Feed Materials Production Center (FMPC) site in Fernald, Ohio in

March 1986. The site is operated for DOEby the Westinghouse Materials Company of Ohio (WMCO).

Mr. Randal Scott was designated the DOETeam Leader, and Mr. Christopher Gr_ler, the Assistant.,..

Team Leader. Mr. Vincent Faynewas identified as the Oak Ridge Operation_f_ie..representative.

The remainder of the team was composed of contractor specialistsfrom_he NUS (_or_oration and
_.r' ,.* "' ;!

ICF Corporation. '_ . '. " . " ' r '4" " ' 4 , ,,,

_',, '"'w' . r_'° "* ' ' .-_,,'

Survey team members began reviewing FMPC general envir .o_me_itt_.doc_ents and reports in
" ,. %° "*;_y" '..,_.o

April 1986. Messrs.Scott, Grundler, Smith, Malloy and Terry SuH_"__e National Laboratory)
g),

conducted a pre-survey site visit on May 5 and 6, 1986 to"ga_0 fam_i}_u'ization w,th key DOE and
"'; , "., "_'

Westinghouse personnel and the site. They toured the,FacUlty,B_d co_rnpleteda cursory review of the
,, ';. ,: °? .o.. :., °., -,

data generated in response to an information,_1_eque_t"_f April8, 1986. The request listed
**._ ,'***. '_._ ',,

environmental information of interest to the s_rv_y l_eam..for'planningpurposes. The survey team
,_' ',. '". ,....?,,

intensively reviewed the information generated _l_'r_ the"_e-survey visit, and on May 20 through
r• °*'.,. ,.._ *',('"%,

22, 1986, prepared a surveyplan for the FMPC'.$_e_'!._hi'_'plandiscussedtl_e specific approach to the

for each of the technical disciplin_i_d"- i'r_a_'da_d'"--a proposed schedule of activities for onsitesurvey

activities. The survey plan was transmi_e_':through the Oak Ridge Operations Office to
. .,_,

Westinghouse during the week of,..May26, 1986.i :', ,.'. ,,

":.'. 'i_,. ,":.:_"

S.2 Onsite Activities .,./. .,:,

..,_. _,,.....':, ,,,.,..;,
• :-_,, :_i,° ,'.:_',:.'

The onsite portion of.t_:_t_rve_t'_iconducted during the period of June 16-27, 1986. The opening
• .... ,;.

meeting held on J_"16,,.11_,_,6at "'"the site was attended by representatives from DOE Headquarters,

the Oak Ridge Ol_rat_orirs.Office,Westinghouse Materials Company of Ohio, NUS Corporation, and

ICFCorporat.i¢_F."Discussion_.cluringthis meeting centered on the purpose of the survey, logistics at

and _r_j'r)t_uction of the key personnel involved.FMPC,

During the survey, team members reviewed file materials, permits and applications, background

studies, engineering drawings, accident reports, and operating logbooks. The production process

was thoroughly analyzed to identify existing and potential pollutants. Site operations and

monitoring procedures were observed. Extensive interviews were conducted with plant personnel

regarding environmental controls, operations, monitoring and analysis,past operations, regulatory

permits, and waste management.
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Daily meetings of the survey team memberswere held to report observations and compare findings.

A representative from the environmental management group of Westinghouse met daily with the

DOE Team Leader, Assistant Team Leader, and the NU$ Coordinator to arrange for specific site

personnel and facilities to be available, as needed, on the following day.

The survey team members identified further sampling and analysis (S&A) r___ts necessaryto
, _,, .,.,..

complete the surveyeffort. The S&A requirements were discussedbythe.,./_hm'..'.,on Ju_e_6, 1986, and
the request was transmitted to Argonne ' !ational Laboratory for rev!_e_..Arganne, was designated

_'% ""w* r=P" *. ",".m _'o'

by DOE to provide a sampling team for FMPCand to perform the laborat_.."anal_:ical services.','_ :; .o
o=e_;%., r• , ,q

. " i ' .._," *_t,

A site closeout briefing was held on June27, 1986, where the"._OE;l"i_arh Leader presented the

preliminary observations of the survey team. These obs_/.at0ons w;_e classified as preliminary,

because additional research and, in some cases, additi_['fieh_i_ling were required to positively
'....,;:..*.,/.-:,._...•.,_;.

'_. _:,.
confirm the observations. ,.::... ',......,.,..

,, "'= ;"_'. ,,_', '_

,'.::'° f.

B.3 Sampling and Analysis '._:_ ', ',"
• ., '.." ,.r""t ,_, '."..
",i.*..,__,_,',,;': ".,._

Argonne National Laboratory (ANL) will:_dpr_!_e, sampling and analysis portion of the survey•.,.;',.'.,_ • %.

ANL evaluated the sampling requests made'_t)_._;_$hesurvey team and determined sampling and

analysis logistics, co,cs, and ._NI_. les. The.sampling plan prepared by ANL includes a quality

assuranceplan and a health ar_ saf_p_a_;i_:l_e sampling plan was completed during mid-July 1986

and the sampling team bega'._'_NO_.kat tl_i'te during September 1986.
• _. .. .. _: ,: ;?',

• '..' :_,...,. .,_,_.'

._,. :,,. ,._,'..B.4 Report Pre_ro.._. "..:._ .._......• v,o..'_._' ..._
• " .:"" _=.i.

A Preliminary R_port':f:Ot:.FMPCwill be prepared to summarize the findings from the onsite survey
._ . t ": *.

effort This.,el_a'_:_uill,. be'p_ovided to the Oak Ridge Operations Office and the FMPCcontractor for

review. Tl_'_fi'_d_:_;spresented in the Preliminary Report are considered preliminary until comments

are received ancf:S,'&_.,results are available. At that time, the comments and S&A results will be
evaluated and an interim report will be prepared.
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ENV1RONMENTAL SURVEY

FEED MATERIALS PRODUCTION CENTER

3UNE 1@-27,1986

FERNALD, OHIO

1.0 INTRODUCTION ':'_!':..'

.'i:"_'._'"_:',

The Enviroru_enta_ _urvey is a one tLme baseline inventoryi_+i'.e_s_ng"el_vironmen-
i o, t °

caJproblems and environmental ri.s_ at DOE operat,tnE.,_,a_.'_.l_es,.The Survey will
'_., *w' '.IP+ "" "' "',"p

be conduc+cedJn accordance w+th 1:heprin¢ldm and pro_e_.r_.escontained in the

Dr_t Environment_ Survey Mt_u_ distributed on._:+'l_..'.. .: ,+".-,.19S_':':'

The survey Ls am _nternaL m_nagemen= todl..:im+ _d'++.:'t_eSe_e=_y and Under

Secretary in &Lloca,nt_ resources :for .m_n,_,K. a&&re_ve environmentml
*.', _:+',+,'..i'. .... ,.+,

pro_'a;ns and for mi_gat_n g environment_, pt_lem$ ai"DOE facilities,
'-. L'O %.°

2.0 SURVEY I_M_NTATION " '"

'. + ." '_'_,+', "'. +-h, +

The Survey will be mzmased b_:_.h.e"T'+_._+iLeader, R_d_L Scott and the As,sistam:

Team Leader, Christopher Grun+_;,,;.Vi_cent Fayoe wm serve a_ the Oak RLdge
OperatJom Otfice Repr_entar3ve on"d_e survey team. Techmca_ support _ill _e

• _. .li +.,Ii,,..'_,+

provided by NUS Cort:_r&cl_.pe_eL as loLlows_

.+., ,++.

_/_tl[am Sm'._:'i' ...'ii_? .+.':+ NUS Coordiaator/Air Qu_Uty

.. ".!:_'_.,._ '._:_;.,._'+,'.,"

,D.Av+,O.ou'
R.m..on

=tadlpn CRA/RSwmt.
Peter_rexlmdro RCRA/CRRCLA

Gerard KeLly CERCLA

Dou_u Riddle Hydropolop/

_ _ , = , ip h 'II ' ''



Z.I Pre S_rveyActivities

Survey Te_m members began reviewing FMPC genera_ environmentaJ documents

and reports in April, [986. ,Vlessrs.Scott, Grundler, Smith, .Vla_ioyand Terry

Suries (Argonne Nationa_ Laboratory) conducted a Pre-survey,.',_te visit on ,Vlay 5

and 6, i986 to gain a famLUarization with key DOE and _/es__se personnel and

chat were generated in response to
a mem°randuru."i:.oi'_:A'pril 8, " t986. The. . .'

memorandum documented the visit and listed en'_ir_,__ai'-"ir_orrna_ion of
interest to the SurveyTeamfor surveyp|anningP..ur..,.p_.es."_,:_"...

.",_,: '/.. "' n... "'"

Th_sSurvey Plan wL[l be transmitted to the .FMPC _t.east'two weeks prior to the
survey.

m, "/ °_

G'; :.' ...... ::*q'_ ""
' _

,.., _'_.'_., :.',.... ,...'_'

2,2 On Site Ac'Uvitim .':','._"', .,.

ii Hl % ' ".:.., ° '.

• , ' .. I"_ ..,. '_

The survey will be conducted J_r,_''_ "'- " ''"

. ,._., _'._. ,-_u_c_uorm as appropriate to mirumize
disruption of site acl:ivities an_l.,._/:__'_e survey efficiencyand e_ec_iveness.

", • ":.'_

Interviews and consu_t_m wLU txbconduc-tedwith environmental, s_[ety, operati-"._ ::_.-,.. ,.' _

ons, waste manag,e_nt, '__E and warehou_nBpersonnel,amongothers, int_' ;_" -_ .._, .:.

the courseo! the.¢_y._ _"'_"
,-'._? ....? ..

'= _' *.,_" ..i; • .'."_°
• _i_._i'_o _:_.:'_"

,' _;._'

......:. "

cu_es_,o_ site;_ s_n_l_n_ and _n_lysi_l(S_) pl_ d the s_vey lWOCeS_wUI

2-I0 we_'_du_a_ and wIZl be conduced by DOE L_xwatorl_ Re_ult_ of the

S_cAe_Zor_wLUbe _'ammi_ed to ttm Survey Team LinuS.

2
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2._ Cc_.tmtor6 andReportJnRon the Survey

,_dose out bri_Ingwillbe conductedas noted on the agenda to describethe

genera_conclusionsof the siteactivities.Within¢ weeks of the on-sltesurvey

cea.m visit, a Draft Survey Report wi_ be developed. Timin,,j_, weeks of the
ava_a_iiity of the ana_icad results from the sampling and _n_L'_ phase of the

survey, an interim Survey Report will be completed. -,/_;,..,,o**.,
, • ,._ .

." a " " b/ i

, ' ," i o

'' 4* e ,'

°0 _',X0 QUALITY A._IJRANC:E '. ,..,.
...,'!.,:.,.'.,:::,:.

.1J " "" "_"....."'
Issue Ickml_tUcation . ",..;,,j'y"...'"

:hr:ct_d_y as.urance reviev of the T v_r,_i ,_'it_:j,_.ogram wi_,_be primarily
' the eva_u_on of site sampiir_E..and_.lh_ytic_ c_p_Llicies. The intent

will be to verLfy trod review the .qu,_itY,,'.usurince procedures _or obta_r_ng
C ' ' " _'_' "'!'/_:""pro e_l_luent and envuronmenta_ s_r-, .-:,._-_,........

.......,--:::,_,i, W-_urmm_ me _muynca_ work to
iden_y the concentration of poi_L_am_'_r_'d,',,_hehan_'n- --_ ---: ........

- ,-. ",/:_i;,.. ' " * 6 _u_u relaurTanz Ot C_1:_.

Ali a_pec_ of the qua_ty'___//:.proEram relitLn& to environmental

management at the Fernald site _-.,_" reviewed, induing operator tra_n_
equzprnent a_d instrumen$._l_ation/maintenanc recision an-,,:i,_..... -.,. _ P d accurac s_ud_es:
blank,split, and spiked _i_l- --"_': .... : ....... Y -"

....,;,_,._, _a_! s_u-nl_enancflini anti ct'_n of custody

procedures; data red..__, aM'_'_icla_or_ data repor_ng and documentl_ton; and

The proced_f_ _lrn_l I Imd an_ly_s wiLL . monitored to • o. ".L_'°. ._,'_:_'_',_:_-, er_ ix" Per

assuran._l_ w[il._ revi,ved for thes_rnl_Lnlland anal:_Ica,l ac_vit_m, u weil

as any:_n.':_._,__A audim tl_ hiv, _ comple,ed.

by DOE through _1_ Environmental MeMuremm_t_ Labortory (EMl.) and EPA wU_be

ev_ulted. QA procedurm lmlx_l on any out_cle _k_rnpUngor iu_yticaU }a_x_r_tor-
ies wLUalso I_ reviewed in this study _tort.



3.2 Records Re_red

Dur:n_ :_e site visit, the toIlowin 8 records/documents wi/l be reviewed:

o AnaiyticaJ Laboratory amd Environmental 5arnpiinE c_.::_ity Ass_a_ce

Plans(Envir°nment" atldW--te ._a_agementDivisiol_.!.,L:.:.i'_:i!!,;:.

o QA Audits ot Laboratory and 5arnplin E Program ,,'"ii':::"'i"" "' ':
' 4' t ,

% '*'m,_ rP _ '' "*,,*.o'• *

o 5irnontNy QA Reports for the Fernald Labora:orim '.",,.
.,' _+"_'.,

• '_4 ''+., pl+.
5 i '+,, ..

., '. _+, +'°-t.
,,

o Labora+oryandSamplingproceduresmam.u_ls".:',:_'ii-''+`''`+'':.
°*, '"_., ' ..,,i:+1%,

,+ ., +,_,.
• ;" '+, "++'

o cs,mL>EPaQ^ ,.mpi.
'b +.. ',+ "+11

'-+, _":,i ".+". 'd"

• +'" ' '- :' 'i+'* "+"' , ?';,*
• .. + ';P. , '+.,

o Inszrumen=m,,in_enamceand-c_i'i_h_be_'re_or_Q+,h,.,,..,,...,,a_dsa:npiing)IR,. • !r'_ • ',mm_w,_ _b_l 3'
",.+.".._, '-ii+'. ',

,i' .+, _ -. +. '*
,_ .',9, *. %

l _ 5_,',+ '. "+,
%++. ,.J% ,.*' a

o
._' ._." .+.j>._.._'....:J

,¶!'y ." _ , ,• .,, ,+,+.+_,,-

• +_,+ ,+ ,._r, ..

+,0 SURFAC_ VA_KING WATER
.... '_:,_,'...._"_:,,"

._'.,+_,,_".'._ ,,_. ;++_.:_".;*
,,.rP ":+'.+, ,,,C'++

... • ,.'%. '+_;_..'_,

The pr,.e_.miq,ary reVidWol _e information presented _or Fernald indicates that itis.',,_' .' .i;

typic,l_,:_.,_ DOE tac,t_'des. In the paa_,_rtentlon has _ primm'_lycUrecced

toward _.+:il.+.d_n+¢L_lcatlon o_ radio_oKlcadreleases and very litJo irdormation is;'o ._

avaj/ma[e on other pcd/utamt_, Except _0¢ some water query pm'_meter_ Ln

receiving stre_rn_ tht oNy oth_ rmn-ra_l_ontcllcle_maly_l gm_'a//y av_lable &e
those requized by tl_ NPDE5 pm'mit,



Compii_ce for Cr_6, Fe, TSS _nd Cu at the combined general sump/c.Learweil

sampling point appear to have deteriorated from tOO%in 1982 to 79%-96% in t985,

• Lthough :he over_l compliance remains at approximately 98%. Tetracl_loroethyl-

ene and tJ,/-tricl_oroethane m'e used in the plant bu_ the only _na_ysesof these

materi_ls in the discharge Zrom the plaint are those required for the su:Jmitt_ of

the application for renew_ o! the NPDES permit. One repor: states that other

toxic organics are used onsite and are not monitored but does:_.gt idenzi_y them.

from storm drlin&ge ditches to the north and west ot the _a_t wt'il'_:'inves',.tgated

during the site visit. This wEl be accomplished by.'",r_vlewing SC)Ps for the

operation a_d m_ntenance ot sampling and treatment',e..q_Li,.!)men{_,'thentollowing
through by lookin_l at records, in_erviewing person.n_,.._nd ol_.i)r.yingprocedures to

determine how they are Iollowed. A walk throu_ '6_,._e_l_._ntarea will be made to
iden',_y aLI liquid w_ste streams from phmt..,i_.,oc_: d" discharges from the

"

i

plaint property. ., " ' i'". _" "
. '' ' -',,q(4l ',

".._ . ".- ,,, _ ...',_
J

162 Records Requital ..,..,. .. ,
iiii lm , • i ''! 'v' 'lt

,, ..,. '.,:_.
,..,_,_ ',., ._

, .: ,. "'.:,,/ ,. ,; ..,..

,.,= ,oo,.o ,oo °
Ana_y+-tca_data usedtor l,atlon otpre_.,,, the NPDES monitoring reports

,$,

o NPDES clis_ge _l_jl reper_ forthe period 19110- present

: T:_.',_&,, =%_,.',_'_i:!,"

• :" _,'1 _

','.,>'. .',i, _..,, _' _T,

o,'.,,' ;, ';). '_i! .'",'.

,.' ,_'. ,.:'#

o"_menl _anl md mm_ilorin| equlwnent m_inlmumc_ record. _d/or
logs



,oProceduresforthe operationand/ormaintenanceoftreatmentand mor__C-
ringequipment

SPCC plan and records oL implementation.

5.0 AIR ,'.3.,! ;,

u',:i ,I','.,r44

._J Is_Je Ic_lcitton " "",,,,,i_.,.

The nonradioactive' , ' ,':ii':',i..,,/,i::......,
aar related issues involve an a=smsh_r_.'_'t .the plant-wide air

emiuion=, eml=ion contr= and moratoria- ...d .=,_ __ ,"'i:'_*:;,, .
,,_,-,- _.n_=::_;.qu_¢_ =moprocessing of

ambient Lr qu_ity =ta. Are= o_ _rticuhu. int_t"_;:_e process eml,ions of

particulates, rutrosen oxide=, hydrosen fluorldl...and _.'_¢s, and the eml=ions of

emphasis on operatiomd and procedur_:lCti_',_ated with the control

equipment, and fu&itive sources o( emi_bm _d::'.n_.tlsa,dve procedures for fusi_ve', , =
%' ,sources. .,:,:,,,. ., .,.

', ,. 0. 'o,_' :e
_" "'_'i % ',i"

,., _','..o', : '._,

T,_e gener=d approach to the _grvey;_,_:_'involve i review cff existing Lr permits,•. % ";=,,,.i, ° ,.

rl ' ' %" _', "; _ '.

pe din8 a_rperm_appLicatiom';_:_ra_r_procedures,and_hephysicad inspection

of the processesandcontrcdeq_:_,. Thesurvey*Lt]attempt to relate the a_r
contaminant= _rom clfff_t, proc_k_,= in the l_ant, evaluate the ex_tin= control
equipment for the aLr._,con_'_=_;_ :' ..a ....... ,_ .... _"

,,_,/./ ..,_,.._,, -,u ==_===me potemua4seriousenvironmental
problems from thin.emL,s:_9,na. _' :_:=

, "3,i. ':', .'_' 7'
, .,:_.,., _f J .

The aml=ient.;_.m__,ihl[ system.,_,., ,,_ _ent will invo|ve inspection oi the

oz "....."w,, .,,, _ , cl=_ validation,and _l. _.t.,=.,, .,.._...=.

u_,_/=n ,__mt o_tri me oi thesecla_ to characterizethe env/uronrnenta_

• ..; %

%/';_
",r

o Air permits (Re_strat_ons, ImtaUation and Operation)



o Source and source emissions lnventori_

5'Jopor_ingca_cuAa¢ions,scack tests, eco.

o Descrip:ivedocumen¢ationon add-onemissioncontrols
ql

I' ,T,

o Operating procedures for procemsesand con:roi equipm_t.i\

o Correspondence between resuAatory aKenc.ies, aAz,-r'_zed
e" 4" .r a; .,

•, _re

e "' '' ''_° "° •o Repor_ on acc.Adentalreleum .. ,.. ...

"% %% *';_. '° ','Oo

o Ambi_,,l: air monitoring program procedures "-.i'*i/ ""
• . '. ". I ",

,, •. %"

- 0 Iter , , : ".,

- CaLibration procedures and._ecordl-.i',..,_. ".. _,

- Laboratory procedures an'd.quaUi_.u_anc e
- Ambient air moni_orinK dat&_._:.,_.''_"

r

"'..'....% .... ;._'-, " _;,
,. ,_.,.

6.0 RADIOLOC_CAL "'"'._.' ::_, ",J_ '.,
._ "_0. ", -,.."

%.: .':_

• ..ii

Three radioiog_ca_.,_,>have"_ idencLtied _or the Fernald FMPC survey. They

are as toUo,_, (1_:__i _. r_sue_ and ;ml_aC_, (2) ground and surface water

cd zdencL_yl_e.nv_m.e_ad problm wiAl be IccomldLshed t_oul_ observationso!

n_ o! _1_t_ _obeerval_em d the env_renmenl:a;monitorinl program. Dose• .. ,.: :

ass_t_r_etllodoJo_ wi_ also be evadua_ed_
%:. ,-.

• .'_ ".

P,_cular a_'ention "e_ be paid to the petent_a_rMimn Inbiem near the _oe an,d

•.he reieue M non-uranlum raclenucUdm (e.& _ramuran_cu and radlurn) to the

atmosphere and sur_ac_and sroundwater. Abe, unanticipated releue_ and :he

si_e rmpm_seto _ releMm wUJbe evaJuated.



6.z ecCr

The recor_ requiredfor reviewincludethefollowing:

o ',le_eorologic_i data tormin 8 basisot sitingair _01ers

o Hydrolosicad data IormmE _is ct ,icing surtace':..a_nd groundwater

monitoring ,",:"_: "-
......+'"" ;ii':

• ° .° b ', •

o Land use, demosraph/c surveys forming basis for._ny o.tt_ersample types

o [mloa¢_usessment methodolo_es . -.,
/'h,I _ ° P'0,

o Evidence o! avtUabi_ity of re_ulatory._, _:_.ey r_erenced documents

_ted in procedures(e.g., ANSI stam.d_dm,'F,_,.rel_=&luions,..'.... -:-'- .. et¢o)

aaaurance=cvitim ',"?., i':ii'.:. ", ,, °=

• +r - ., .

• ',.. _,,,..,,:.'..,• ,,
o Procedure aundforms i_ce='...::_., " ""

o Exau_i:desof forms cited in pro_lures
.¢, o •

o Fietd and Lad_i_'ato_:_ation rec=rd=
• ,_- , e'_ru=

° ,+"
a ,* _+_,+* e,

.... _ '_1_t_._'.,,..),._"
,+" ,+,al i... i "*i"

o E+t_t mO_.inll calibration records
'.::;._.-::,:........

,*, . ? _...+ :'l. t

_.'_i_.;_t,, t?_ e(tlumnt _d environmental momtorinll
o'_. ."_:"

+'., ,t ;=,*, 'o,

0 A+_'_dllptrl_IX:_r1::aand d=ta
"d

,. tO
=

=eml



7.0 TOXIC SUBSTANCF_

7.1 Issue Identffl_=tion
iiii n i li 1 i_mmlmNmmlml

The toxic substances review will include a_l raw materials _d process-related
'0' i

chemicals used on the Fernald site. Use, handlins, _nd dispqs,_i,iO_,polyclYorinated

BiphenyLs(PCSs), asbestos, and pesticides will be withintl_'sco'_'O_'_his effort.

ALL toxic substances purchssed, used, or mamud&cc_r,ed,:_ .;1_ site will be
evaluated. Tracking, control, And manaKemenl_,,.O_m_e""substcnces will _e

reviewed. Records of usaec wLli be ewduated':_'"de_mine the potentia_for

entering e.tfluent sO'earns. _, .,
i

", _ '_oJ

• , %%,, %'

0

e, ,. °'o "'

The inventory ot PCB contatninated e|ect'_.C_ie_pm_ent in use at the facilitywill
p _, ,% ,

be determined. The condition of this e_mert!:i,._ potentild for le&kaEe, and th__ '. ,, °

quantity of contaminated tluids willtbe.id_m_i .ed,"Obsolete or u_eclPC5 items and

contaminated items in storage _., be,'-:ii'm[.,_,cii_d for proper container/i:_cka_ng,

adulate storage protection re_i_ents;:" and inventory controls. Oispos_
• _.,,, "'._:,..._.',,

practices wLLi be reviewed _._.'.:,c,_rent,.and past inventories to determine the'V ;,% "'e"
' ,;-;', ,%,

_ethod ot _spos_l and loca'_on _:!'._" I_)Sa4sites. Procedures for PC5 _n_lysis,

remowd, handlinE, and ,dl!po_ w_._e reviewed.
• ,L'_;;,!..,,,, .,. ,_..

.% ";',_'_.'._,_ .. _"

A_besto_ z_a'_rt.:' m,_Fert_ Ndlnlp wLU be iden_tied and projects for
modLflc&_on/rerfioyaL"i__:;wJ_'!.'."be reviewed. Asbesto_ procedures for

modfficat4o_r__d;'._:_$, _n(! dls_ wi_ be _nvestipted. Disposa_

prac_ces,._h _;:_tpd .,_Usite, ':_iLIbe reviewed to determine dispos_ methods and

.'. '1- '. '_',.. ':_.
o_ ', ,. - . , *._.

• .,*

Pes__d_.,,:_::'u_ on the site will be reviewed b_dud_I porsonn_ u'a_n&,

appiics_'o'.n'_.,ecords,and storqu and disposal p_ac_ces.
"_', _

7.z

The foUowin_ r_ords/documents r_l_'dln | toxic substanc_ shc_d be available _or

review durO| thefire visit:

-

II -=

_ -



o Toxicsubsta_nceslabelingand trackingsystem

o P;oceduresforhandling,control,andmanagement oftoxicsuOstances

o Inventory of toxic substancesand purchuing record: ,_ii;',.,
L., ' ;

m. " '_

o Inventory of current PCSocont_minated electrica_ e,_"pme_(t_:::'.,.

, o

• /),. .., .. ,o Storage records ot PCB items " '
't' u ;.w, • vpi., , ..._',

o Disposa_records for PC5 items ',,',',",.. _'..

p, ' .• .., 6. m_"
¢) ?, ' ' *D

o PCB h_ndlinE, storage, and dispo_ Pr_e'd_. el '':i:''_:':,:i. :.":;':"',
4 '. f, '''° '' ' ' "..'1)'9

o Loca_om of buLldlnp conta_ningl.U_..,

o Asbestosdisposal ' .... " %''"
rec_r_.l.!ncl_&.method and location of cLisposaL

• .,./ %_._ '_i ), '. :1_"' _ ':. "'!,-'a '_;'

o Asbestos hatldling, '" "' "'"'"rema_'.._,,an'd.*,c_._ procedurel
°_ !':q

o Pesti_de tra_nLtTlhhandlinl_ storase , and disposal records
. "":::i:.", .."/

o S_md_.do._.p_<uO._ Ix'_ur_ _or;mUc_d_
/ * _"_- .".'..;i':,..:'i:_'-".:_!:!'.'

,.0 __':'C'FIVE ,ASTE,; ._ -,_:.,

,!',_:;" ; ',_ ,"

• ---, L - . J
.' _. 't "_L. ?-

., .._ ,, ; "_"

The".,__ou_ wute review will placu em_ on thaee f_.ilitim se_ 8

I'hzzatdo'_':_w:uZepermit ai_rov_l and on the ldentLtl_Uon d hazKdou_ waste
maunaBemem't_acUvlUmthat I_ve potentI_ Jot en _ env_r_nenl_ _fect. Pit

is _ known area cd concern M it matmllm haamrdo_ wa_lr_ and a permit

application hu bmm submitted for 11_ amtinued tae. The survey review wii!

confirm that Fernald hazardma waste matuqiemen'_ac'Uvi,ttm are aclmizdsteredto



preven'c_au'chorizedreteues. Personneltraimng_nd emergency responsepla_s

w_llbe reviewedfor cornpieteness.Pit _,ac_vi_es wU1 be examined co assure

correctionoI a_y deficienciesfor waste anaJysis,contingency,closure, and

operatin_ records. In addit.ion, any operating a_d permitting deficiencies for

hazardous waste storage famines will be defined. The ident3ficadon of solid

waste managernen_.urut.s (SWMU) is required by RCRA ax_dl;:,isirnl:_r_ant in
, ,, _,

delineatingsourcesof enyironmen:zlcontarnin&tion.The _'do_. wa_e review

willbe coordJ_natedwithCERCLA aridhydrolo_cinvestig&_i'o:ns"tei'h_pident_ly

possible releases from such SWMUs. Fern_d will _'...'ex'amined to deterrnine
,," (" ,,' _ ....

hazardous waste genera_on pointsand :he charac_eriz_@_.'ol-ex_szing and, to the

extent possible, pas_ hazardous waste disposaJIXa,c_,,C_. _t¢ storage practices

in pi_) and other techniques w_ be included i_.:_he,re_ ot waste rnan&gement..... ", ,.

ac_vit_es. Solid waste dlspos_ or_)raraom, .,wiE..'_..'_v_u_ted to ensure that a_l

_zardous and radJolo&[caJcons_tuermi'-,l_ve.<.l_., [den_tied and _re properly
'• "'o ° % .

rn_naged. ALIradioac'tivewaste tre_tment_:_a_e, _nd disposalfacAti_Aeswill _e
• .., *, '.,;' •

reviewed. ..... .,,.,-,..,..,
".;%>%:...;'_.'.,'._"

e;'. ', '" ,".,'.' ',

&2 Re(:or_ Required "">' "_<'", ' 'i .".,. ';_,'
%, ,',s,_

'.; _!'.

The followingrecords _1_.be reviewed on site_• _:' % ,'

'"_C':!",.. ,'" ':_"
*'t

,.,,, "._i':'_,_ ,. _'.",,". _, •%.:,.,,_.:_,

o
• ,:= ':'¢ ,'.:!,;,

o Par_ A-,_!_ica_'!lmd _010 notLflcal_on

o Groun_at_ m_nitorins, s_rnp[inSand _lyzical dc_-um_nl_tion
...."., '._., ?.

.6,Gr.mmdw_ qu_ity mu_mnen: docum__on
•_' .s' ,e :1)

".,_-;.:g_ _'ti_lcl".lm_ or occurrence documentation

o:'V/_ inventory _cumen_atlon

o Er_o_cement action dw_mentatton

o Groundwater me_tmtnll system comtructlon documentation

o Interne/facilitylm_on docum_mlmldon



%0 [NACT_E VASTE SITES/RELEASES (CERCLA)

9.1 l_ue Iclenlitication

The sur,,',_,y_:ilZ a_'ternpt to identify environment_ problems _ potenti_ risks

•ssoci_'r:_<!wi,',_hthe handling,s:orage and _sposal oi hazamdo_ 's_bstances at the
,'. -... -... "_

Fern_d'_aC_i'i_Y,_IThe s_vey wi_! _ocus on current and futur "['Til_,,_e/_ted to the

follcwin_p e.i
,b' ". 0" a.., .

',:,.:..,,.._,........._..
o Pa_ land dlapos_ Pra_ices;

o Put spLUs/releuesl ,"'_/'_ , '0'._''*,o. ._D,. "m'

o Current w_te management practice_l and "'"'" "'" '''*",,..',,d,-_'...'" b,. _"

o Poten_ad _or future spLU_/releamu "'"" '" '.., '.. "'iii!!,,'

AI! ,'ac,i/icies _l_t I_,,m handledor are c_ren_Y_clLing hazardous, mixed a_cllow-

,.... _. _ These tac_i_es _nclude

_he wute pit_ (#1, 2, 3, J and 6), Te to.__L_,_:,.i_um s_er.Ee sit., thorium storage

the materials _:ha: they conl_a_;;:i¢.._"Z;,.eKI.ii:yat the tacilitiei,
releases o! hazardous subexance_. "_:_',,.,. '_'' pas_ and potentia_

'e*

9.2 Re_mi'_ ":_'__"- '" _
.'._.... -_"."_'..i.;"The _oLlowing _-" "_"'_ "' ""recor.dii.d_LIbe rbvjmved at tha sltm

.." ,/ .,'...._ •
._ ,_:<., ,'".,i:_ _ _..,

..::..:_.,'...,:.' ..:i./_"
• _.. .:_" ..;:-_. ,

o V/ute _li_lIm_il_ans (old and current)
-- ,:'.:_;'__"_' _','._')!i"

o _OP__lJin| m_m_lpen_m_ot hazardous su__, d_spos_ areas and,'..!'.._,... ,.....:.'_,,_......

•'P'i,i_b._ll at _--meal tor hazardous sub__ _,,., stOfalle, rec_vin E and

o HbtX'cad rum on ixmt olxlcl_Onl and Ix'oct., s_l_t_nc_ reed, and
metho at hinduesand

0 FUI on i_llt _t-ldte wllllte _ _

o flJlty andIx cll rublde
o Oe_:riptlomand notLtlcaziom ot lru_dv_ w_Ze aitm and poton_al areas of

contamination



o Descriptions_d notification of spi_ls/releases

o Descriptionsof _rrec_ive actions

o D_criptionoiallwute management facilities,includingburiedtanks_d

structures (e.g., design, materials used, deters on liners used in waste pits)

o On-goingstudies,inclucUrg: ..,

Weston Rf/FSwork l:_ian ':''
ois , ._

f a "''_,.v--.c'_Studyplansto iden_y contaminatedsurplus ciJTfI_,;a_l.

Groundwater..studies (e,g., Dames & M_re..'_d).......".,'._eragh_y"_. Miller
worK) .' '. .' '-,

.._., .• .,...,
, , i

., .-.° *.°. ',

10.0 HYDROGEOLOGY '_ _"._....l, ,_. ;, . "v'

' ' 0 .,,l_._...!.,,_,

•,,-,,,.:.:y....:-
, .,,

lO.l Issue Iclentifl_ttml ' " "::'.
'..,,'-,. ._,_,.._i i ii , , .%

s,,, w,... ""' _"'
j,.. ' ' -'..-_'8 ' ',: 't.'_,.".. i; .:.'

The _imin,_-y review of documentacLo,m...on"tl_..FMPCsite indicate_thata great

de_ ofpreviomworkhasbeencondu_ed'_n_t_e_k of &roundw_tera.ssesamen_.
,', °, '%, ',,

Previous s_c_ have no_resolvedqualmS. _;_!_o1:entiaJcon:_mninan_other than

r.dionucLidesand the n.ture of tl_:;_"_a_m, flow reEimeinsome_e. around
thesite.Recentandon-goinE _es':_._.recr41_zedtheseshortcomingsandhave

begun to address th_..m. The i_s_:t_ be'"desJt with dur_nll the survey include a
..=._'_,

determinationof th(ss_l.tu,so_ those"recent and on-_oinl[s_uc_es. _Ne some
_'_.!'..:_.. .,-"%

poten_ contarnin_u_tso_._..._eu:r_uch u the wute piU and Paddy'sRun, have
.,..% - : i.'.%_" ., _;

been mvesupted _'i;:_e put,.:_:"number d po:enu_ source are_ need further

tanks, storage _;:_._3_ fieldarea.

A g_nera_reVt'_,;'_:_lii cc_ection efforts thathave_ I_a¢_ w_ be required
to verigy.:_, _,,_,_ prtrv_ous studies. This _ include a review cd s_rn_ins

proc_es.,_::i._i_Jno_custodyandQA/QC procedures,cornpatabi_tyo_ dam from
v_rious'";"__ (U_, OEPA, FMPC, Corsultantslt and mon_torin| panm_ers.

• ;'_ h.

The r__ty" and pi_cem_ _ _!_ u_l fm' llroun_at_'monitortn8 will be

examined. To tamm the potentt_ far rqion_ im_ from 8roundwater

contaminal_on,prin_l_ _ _ Iroundw_zer,_ w_'fles (kxnltic umm_,need to
be iclentLtLted.



L0.2 Records__Requir,cd

Records aJ_ddocuments to be reviewed include the following:

o New and recent work and work piarts

o _/eil sampling procedures ,, ',

o Sampling schedules .,"'..
.r .

t" 4" 0 .r ._ .
%: _. o " ' -,. t

'. Jw' .t..r-* .. ,..-l.o'

o Monitoring Parameters "....:::;,.
,., ,,;; ',. _.. "';..'

, o Mordtoringdataand results ,,..,..,-_."",..:"
p0, Ii.' li_

,...., '..:. :,,,
%", '''. ,.' .e

i. f'.

o ._.,.% ',. ".,.
• _ :.

o VeU ins',a_la_onreports, borins I'oKS_, "_'"#. ". . . ',

o Air photos (historic) ' ':'" '""
,..'_'._.:. '_ ', _. '_

4_'.?',_ "; '_.*,

o Historic topo_r_ohy, r ':'

$i'",""..,, ,.'_' •

o Groundwater.. s_i_ m .o_$:"per_nent documents (e.g. RCRA permits,

USRAP cleanupe, etc_:,"' .';l" ._'i" •

,,:..:_'...,'_',,:._..'_"
":"._:._i:'_" ,'.i!:."".'

".i:i_.,. ' _;;:'_:!!.'"
,• .:__',

.,._., ;.:.!_

,-' .;., , ._.

';,,"::"..,,-.:!.;-

•..:- :.."
• _'.. :1,

,.

L6
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",i, :.,

, .

,,'*.:_. ,. ' ,,_ _ ,.
' ,, o • ,, ,•

• -,. '_ o %,",_
• , • ' ',r _ ,_ ',

• .,.._:_;.,:..,; '...
,,_, ' ,,' '!1" •

a _. ", I_. ,,.,

,_i;__'.._, -,._, ',,
",l! _':. '_.,

' _:_'.'' ._'1._ •

_,.

I_'_.._.'_ ,:.',e

':-'_._F'_,., .' ._,_

._ .i ,._,.

.. _._" ,_i_,;."

. ,;_:._'_ ,-_' .._.#._
•_...._. _.:._".:,"

•. "._,_!.,-.,, "l_ ,,_.-,_.!_.
...,_ ,.;,!_, '_.._,

..' ,_:_" _ :',!_

..... %'._"_.,.,.: r

.F ',_"" ;- ?, "_' _'
,.'..' ._,'_ -_"

_,' !_. ," ::_1_
° ;,'_°

• -..:.;.Iv ,,,,_.

-,, aP



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

UNITED STATES DEPARTMENT OF ) ,,...,
ENERGY ) "'"'_

,'_ ",',-.. ',.

AND ) COMPLIJ_NCE Ad'R_M E._T
) ,..,.,"'.,!

UNITED STATES ENVIRONMENTAL ) Dock_ MO_ .....
"_., 'w' lP''',,, i ' i

PROTECTION AGENCY ) ".._:,
.,"[.,o.

", ",. ';e' '"_.

The Un_ted States Env%ror_mental Protect,_'Qn,'AgWncy (U.S. EPA)
• "%.. ,.

4,p, . ,, .I,

,sd rh, oe o:, rh,
.-: ....... ;_..'_..

partmes to rh:Le agreement which is ex_e'r.Sd_"_n._'5 pursuant to
#. 4: "'.,

Executxve Order 12088, October 13,. 19_7a. (4_"F.R. 47707). Thxs
' o,

A:reement pertaznm to U.S. DOE'.m _'_Ma6'erzal Productzon Center• ,. .. 0 _ .,,,

•," ::.,:-,.._ e •

(FMPC) _n Fernald, Ohio. ThlP...,Of_i_:,_e'o_ Management _nd Bud@et
"I ?'... "_"

(OMB) and the Un%ted States Dep_)_.ent of Justice (DOJ) w%ll take

oi th:e agree_..;Snt pu;..l_ant to thezr reapectAve dut:escognizance
•_"L:.". .' _','"

to ensure compl_ance,.Ar_th t}_e_nv£ronmental laws under E_ecut:ve

q," , * • :%" _r

Order 12088 and the,_.t%cu_r statutes addressed here_n.

. ._.--...:_. .,.,_;_.
.",5' ;'.!_.:,..:r .... SCOP_

• ,...'

i. T_za.qa_reelmi_0t As entered An_o by the part_ee to ensure
..' ;_ ", ., ',_.

• . ,._ _, •

com91_ance;::._.._.S. DOE, O_k RAdge Cperat_ons, Oak lq_ge, Tennessee,
..

w_th ex_st_n y_ronmen_al statutes, and _mplement_ng regulations,

includ_nq the Clean AAf Ac_ (CAA), _a amended 43 U,S.C, 7401 o_t s__.,

• ,,_ _,eource Conservtt'_zon and J_ecove ry Act (ItCRA), as amended, 42
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U.S.C. 6901 e.=_cI._, and the Comprehensive Environmental Response,

Compensat.t.on and LJ.ab_.l:Lt¥ A¢t. (CERCLA), 42 U.8.C. 960..! e.._ !eq.,

ag F_PC. The Agreement Ao furgher Antended _o e.eu_e",.i_h_t,,.. ,..,,..... the

eev_=onmengil Ampacgs aseoc_lted v_th pisa anl present "a'c._:,zv_es
,." ," L '

lt the FMPC ire thoroughly &hd 81equltely inves2_.go_ed,,.ind

Ipproprtite remedAal response ac_.Aon taken, ..tS. coltt_".i.m_plitet by
.* :: .,: ,. ,. ,

0 '_;4"';d _' ._i m

the CompreheneAve _v:Lronment.al Response, C_=_ip.e_d/_+:Lon& Liability

Ac_. of 1980, anl _-egullt:Lone promulgate' .'_hez;&_nte_-. The AcJreemen=t , ,......,
," :, ........ ;.. ":..,

does not addcee0 tempi:Lance, o_ _.he l'ack.:_.1_he_oo£, by U.S. DOE's
e "% ' °'_ "'

FHPC w_th the Clean Water Act:, 33.U'.'SI.C. _12_S1_ _eq.
, o,;r ',e

- 2. T_s Agreement shall tpp_,i'._'Oi'.iU.8. DOE, Ats of_Acers,
._ e ' *, .i' ;i._,_'" "_ "

ovnecs _:,:_:_lIll operator_ of l_lPC "i_ Fernalt, Oh:Lo. U.S. DOE igree8
4' ::%

to St vi not:Lte o_ th:L_,.c__Aa_'gi egremnent tO any subeequent
_ ' ;*" "_"i:'_'_'.:i__

_.':, "1 _h'J

ovner and/or olPera_#r p_:_or 1_o the tranl£er of ovnerihAp or the

no_,_ U.8. EPA,_;Of:',_,.puch change or _.rans_er.
• ,_ ...;,

,. _. .... AUTHORITIES
." ;!.,.

_te i_l{i_i_.elil o_ U.I, DOE I_o spirits :LII_I _ac:LIAtI-:LIB AI_I co111_1i13¢e
",.. ",

v_th enac1:ad environmental 8_a_u_eo are p_o_cr_bed Ln lec_Aon 118

of _.he Clean J_Lr kc1_, 43 U'8.C. 7417_r k_.£on t001 of ItCN_, 42

U.;.=. i941, _ k_t_.oa.lO?lg) o£ CERCLA, 43 U.|.C. l)GOTlg).

Zxecut£ve Order 13088 vat promulgated to enoure federal =omplAancb
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wAth appIAcable pollutAon control standards. ThA8 agreement

con_a_n8 a =plan" ao described An SectAon 1-601 o£ Executzve

Order 12088 to enable U.S. DOE to achieve and maAntaAn complAance
t°,

.,tr.applAcable envAronmental standards. Th_8 Agre,e.mkg_C_s
0'':'"_'7' "_

0 , m : '_,

further entered Ants pursuant to U.8. EPA • reaPone,zbA1A_L, ee
,' •

under Executive Order 12316 and U.S. DOE's auth'_'L,_,:.underthe

AComZc Energy AcC, as amended, 42 U.S.C. 20_i0 et"eeee_.The
, _.. ".,, eammm _

_m J '* ' '.. •.partAea agree to meet their reepona_bAl_ _es".ufile_c-,.the authorzt_es

' ,} .*.1recAted here_n. '.' ._,,
ml,,.., *' •

I. THPC :Li an _nduetrAal fa_IAIy.' .._ed by _he U.S. _vernment
',.. '_:_ ,,, ',"

and operated £or the U.S. DOE _nde_".k': _anage_ent contract _th
'"/i;,,,.. "°_,.• ' ' '° U._ '

We8t_nghouae Materials Cs. o_'._hAo',_',!WH¢O). The £acAIAty commenced

operat_one _n 1952. Betveen the'"_ears _g52 and 1986, I_SPC yea
4_" ,,'.",, .,*..

operated by NatAonal L_tad_:iO_ Ohto, lhC. (ITL_), unde_ contract
.:_.:, -,,_",_...._'

w_th U.S. DOE. qq_e.,i_acX_:Lty%s l_cat:ed approxAmately twenty mzles

northwest of dovnl; n nnatA, OhAo. FMPC operatAona cover

approz;mately ._j'6 aOres J.n the center o£ a lOSO acres sate.

Several rura_,,__.}_Aes 1_e v_hln a one to three male radius
.," .,_* '; '_ _*V"

o£ _.he pL4d,,n'._",_

"'A ',, #

2. The IP_Z'Y funct, Zon o$! the _ Zm the product.Aon o_

=et_Z1_c uranium £uel 41emends and _arget cores and other uranium
m 0 en

products £or us_ &n produc_:Zon reactors operated tor the O,8,

Dot. In pr_or years, small amounts o£ _.horZun _ere aZso processed.

As a result, o£ theme processes the plant ham generated tx_th

radlo_c_:tve ud non-radAo_c_Ave hazardous yam&s. The prlncApal
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rad.l.onucl].de8 present £n waste materials handled at ]FI.SPCznclude

Uran_wn-238 (U-238), U-235, and "_hoc_u_-232 (Th-232)w_.h their

=aspect.lye decay cha;Lns. Plutonium and fission produc_s may also

be present in the was_e8. Yhe principtZ non-radioac_.ve hazard:us
.. '.2_;?

wastes knovn 1:o be generate4 ag the I_IPC a_-e halogi_'_C_!_i.,solvents,

primarily 1,1,1-tr_chloroethane. The _ac_l_y ,tl'i'o, '.jt.ored
_, 4j ,' _., .

rad:Loac_,£vely contam:Lnated polychlor:Lnated b:Lphen_,_]_ .....{I_CBm)., ''''4 ,':'.

DeCaAled chem:Lcal and rad:Lolcxj_Lcal analyse_,,,,'_..necem'sar7 aC the

facAllty to defer-mAne "..henature and e:_ent _.,_a;_es generated,

handled, :reate_l, storQd and d_spose_-,_ '_C" *" .
t.#,. _ j,' ':,,.'., ...

• '*,

3. Waste s:orage an4 d_mposal"X_e.as"_"i'.t F_tPC Anclude s_x
,, ',,. "1 '.,_ ,e

on-s_:e waste pats an_l lagoons,,9on.Ca_-_n_ both rad_oac:_ve and

nonradioactive hasar_oum sub._t;anae_.!"" tvo s_los containing
_!,i_"'. _'.'..,i''.,

'",_J:'_r_,. "' _.."

approxlmately 1700 cur_es of ra__ and other ra_Izoactzve waste

1"K-65 sAIo8")_ metal m_=uetures,.and,,_ other containers con:azn_ng
.

a total of approx_map_y 1,_metr_c tons of thor_um_ and a
,., ,_- ."i_

I0,000 gallons has_r__ w._e contaAner storage area. Yhe 6

dru_s of ra_:_oaz_ely"'_t&m:Lnate_i PCBu An the ©sheather sgo_ _e

area presently'::_i_':the requ:Lrements o_ the Tox:Lc Subs:antes

":." '%, .',.:_

'"_._'.i'..'_).

4. Plant_;,,l through _, 8, _ and the P_lot Plant at lq4PC

contaAn emlmsZon po:Lnt8 subject, to OhXo Pollut.ton Control

ReguZ'q._'_onm AP-3-07 (recodA£Aed OhAo Adm_n_stratAve Co_e IOAC)

3745-17-O?). AP-3-1I (recodA£Aed _AC 3745-17-10) and AF-$-I2

(recod:L£Aed O&¢-3745-17-11) :oncern:Lng the IAmA1r_._one _f v_ble

and part_culate.emAssAons. These prov_s_ons are part of _.he
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applicable S_aCe Zmplemen_aClon Plan (SXP), approved by U.S. EPA

on April 15, 1974. The regulations are enforceable by both the

State of OhAo and the Federal goverr_ment. ,:i,_:

' " t:" %

5. AArborne u_an_um, radon gas and radon deca,y.prodIA.c_

releases ac FHPC have resulted from plant, ope 'ra_l_ns,._' ..Rad_oact_ ve
'_ ,_' j.J_g,. ,,,...,.,,,.'

dust.generated by manufactur%ng processes at A_.4.PC "k"_'e.,captured by
' ,.' '._'T",, ",..'

,@,,. ',, •

_._ve result.sd An es_Amat.ed releases of a_p'x_.Z_m_.ely 215,000
, *| ,, '" , '_,,'

_n t.v_ s_los that are st ruct.ura ly._m_d',ia_i are leaking radon, ,o '. *. •

:22S_i_n d e.a_, pro_ u_t s _o the e n V.,_._O_. e_J_ @ Up to SO0 me_mr_ _

. ":."',""_?';'.'"-'2':.",
of _.horlu_ compounds are.,,stOr.e_'"ln a metal s_.ruc_ure t.hat. %8

_ %.J!': ?, *_."

currently structurally unsound. '_Ts_lure of _e s_ructure
...,,2i.

would release rad_oac_Avei!;!t_hor_:._¢mpounds_nto the environment
. :_Ai_:!',,. .,' i_ _

aC levels "..hat. could __a__!_o the surrounding :ommunAt_es.
._ ',,, ¢%

.-,.'' .i 'i" ,: '_i_" ,,
• .p ', *** _" ._T.,,

_. L_qu_d ef_lue_',.f_ the uranAu_ metal product%on processes. - .'i_.'_.I,. "t_._,_,-,_'_!:,."
•;.'_; .'=,,.__ "_.j!i:"

_s a.@neraCed an_i_Se_ to the general sunp for trea_ent pr_or to
•.,,. _-,. ._-,:_._',' ,_,_.,

'_,_:..'._,
release _:o t_.OreK_:.,?H_sl RAver. Untreated e_oruwater _n-off

.* ':_ , .,;_ %'_';'

from the pr._e_ areas _8 z_ut_nely dAscharged to the _reat _a_

itZver and the "_.et_Xow _s per_odAcally d_scharged to Paddy's Run

Creek. Paddy'8 _._nCreek :La a _s11 reeeAv_ng stream upgrad_ent

to m,_erground drink_nV ester sources. Available evidence And_cates
en O

that d,_acharges to Paddy*o Run Creek have _ontr_bu_ed to the

contanutnat,on of underground water supplies.

L
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7. Zn Decem_ere 19810 elevated radAoec_AvAty was detected

_n t.hree pr_.va+.e wells located d_gra,tAen+. _r_ FNPC... _,n .February,
q' .:?,

1982, follc_w_ng con_Armat:Lon of prelAm_nary sample rmtu_+.x the
• '..'.' .., "... _',.

Ohio Depart.ment of Health and t.he Zandovners vere aot.lf._e_i"o! the

' '+..o"elevated read_ngo. _:Lo _nforwa_on was release_d:i '._he.general
rP

public Ann l_PC _v_ronaental MonAtor_ng Annual Re_r_ _n
,' .;, "*. ", g.'

, ;.d • ' "a..1983, '-'-. " "_,.'-..

6'°"? • ", '_"
_eJ

•' "'*__'i

8. Ao a resul_ o_ tl_e a_oremen_oaed'rg_ea_es, _e ]_eg_onal
AdmOnish;rad.or of U.S. EP& Re _on V .' "_'" ' .... . ..., g ,_/t_as 4e%ern_ned t_et rel.a,..

an_ _hrea_ened reZeases o_ hazardous, sub_tances _nclu_ng radioactive
•.. _:_ ,-. ","

ma_er_ls, may presen*, an :Lmm.ln_6__:_iiubs_an_al,...,'"-./{;.i": .. endangerment +.o
t_e-pubZlc l_eal_.h, vel£are an_:._t_e _Ylronmen_ requiring remedial

, _;_ ".,. '.

response ec_.Av_Aes. U.8. DOE neA'_l_er ednA,s nor denAes thAs
._.

e_,,' .o.

_lece:r_inaclon; h_mver,..:Lt!i";#oe,s.."_XC..;...;o-,.,;:_." _,o uaderaakAag the Work
, . % :_%o

ou_ J,Aned in thAs &grme,t vt_out con_.es_.

.. ...._._.. ' .. ,,.,._i}i;•
9. On I_arch'._O_::::_121_S_..-l_.S.EP& _ssued a No1:Zce 02 Noncc_pl_ance

..,._., ; .!,:
." :!*_. j "_._._. ,....

le+._e= _o U.S. _-:!_k4e_t2y_ng the A_ency's _a_or concerns over
%' .::,%

+.he envlro .nm.q't_l_a_'__q_nlc_.e associated vzV.h I_IP_'8 pas_. and present.

c_era+.Aons_':_:i_U_:8. I_E responded _o _.h_s Ze_.ger on June ,1,4, 1985.

10. Be_,_een J_prZZ, 1985, and July, 1904, ee_£erences _ere
#

held be_.veen the Us8. DOE and U.8. _& representatives _:o dAscuss

_he vAqZe_.Zoas and adverie envZronmentaZ Ampa_.s and n_eps

U.8. _E proposed _o take to echXeve and naXn_aXn cempZAance.
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COMMITMENT OF Till PA/_TI[$
i i

1. U.S. DOE and U.S. [PA hereby agree thaC U.S...DOE shall
q' T,

conduc_ • lqeme_lal lnveetigatlon/ Feasib_llty Stud_.,!._.,_mplement
• . Yes es, i, _o "

Zn_c_al lqe_nedAa_Measures, _n accordance with gu_.ellnes'"_nder

CEaCLA, to determine the nature and extent o_ e_n.:_'ign.,a._ionbothD
e

0, -,9°,
B

on and of! _.heFI_PC sate. The _nvestAgatAQ_'lhall".be-cons_m_en_,:_::....:,.... ...• ..

w_:h applicable EPA guidance documents ". ;_ "
O.P..... "',. •, _, ,

'. "_ ". _!tt 1

'. ; ,. m/

2. Xt _s _ur_er agreed that U.I:.:XX_8-85_a_Iundertake _he. _.,..,

o

ac_ivltAes described below, w_th_n':_e 8_ited _me _ra_es, to

bring FMPC _nto complAance with, "_t,,Sii_aAn c_mp_ance _th,
• ,, , - , ,..,0.

the Clean AAf Act and _C_q,. "'I..ql;'-_'••.:.:_ ' "; "

-_._ ,_. "_../..
,_" .:e, '"' '.

,_: ?, . _ •, .;'_%_ •

_PLX_.E PLAN
I | iiiii i

C M   Z.SZVZZ.VZaO azS. .s, COMZX XO.;..:.... . .,.

.-:-, '_,_ _ ..'_"
_?.." %.":.'_ ..:_/

• ., -s

.:: :; _tSal lqemed_al Measures.

. ;:., . _
• :_. .';':,_..,,

40 CFR 300.([$,-.._:.I_.,:.._..B shall undertake 'c.he _ollow_.ng inZtial
",-;;:.._,.,.

remedial mgU_:el"i_ limit the exposure or throat o_ exposure
..' ." '_.;_ °'.

oJ_ radloac?_'_y!i _ me, salons, _nclud_ng radon gas and radon decay

products, to"t_;_ publ_c health and the envAz_ement,
0

A. U.I. _O1 shall develop e£_ect_vo opo_atAon and na_ntenance

procedffree and _ork pract_ees to control radAoe_tAve em_e|_ons,

_nclud_ng radon gis and radon decay products, _rcm productAon
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mater_.als and onsets wastes to ma_nta_.n 811 exposures As _._w As

Reasonably Achievable (AZ_RA), W:Lt.h:Ln s:Lzty (60) days of *.he

effe¢1'.:Lve (Sall of t.1_:Lll a¢jreel_ln'r., U.S, DOl llhal3. N_.].iment. lffect:.ve

op,rat.lon and ma2nt.enance procedures and work prac_'_._cel"-_.Orr ghe
, ' .., ..,

control of radtosc_.lve euulss_ons, including radon 9qS. and radon
•,.,;:..,.-._... _..,..

decay producl: em:.ss_ons. Progress repor_.s sl_sll"l_.,prov_ded to
,,°., '°',, %.. ',

.:._,_'... ,.... -.-
U • S. EPA qusz_carly. -. ". ' _ '-'-

, ,°

6,.P.',, . '* •

m. (mo)d,y, st ... d,t, st
f.. •., .... •

ComplAance _,gree_en_., U.8. I_E sha]r!,, dirv_lop_nd provide U.S. EP_

vz_.h a plan and-l_nplmuen_.aC_,on sche.4Ul.ei._o_ the _olZov_ng _n_c_al
-, .

• .., '_._ ",.. .i o

r:-._,al mess_ras _ 11 _nt.er_m ._:n_._l."oJ_ rad_oact._ve ,m_es_.ons,
'..,. • _:', ,,:;. "; ,,"

_nclud_ng radon gas and raddnl;_d,.Ct_;..prc_l_c_ em4.ss_ons _rom the K-65
'_ :% a_ e"

' _:..'1_
%, .%

s_los and _hor_um compounds s_or_g_ s_ruc_ures; 21 tn_er_m controls
6,.r. •, .e.

_.o ens_re ",.he s_.ruc_.u_,ai'r:&n_eg,r;:L'_.yo/_ It.he t_vo 1¢-6S s_los, and the

thorgu_ co_po.nds s_o'rag9 s_'_c_ures_ 31 a radon and radon decay

product mong_.orLng_ ]pr_,!A."'_or t.he france line and o_[_[-stCs envzrons_
.,'j.*2_a ".i_:_.-"

and 4) meaeurqm._.'_::_to£:i_ur_er_ken :Lh the even= O_ unplanned releases

_rom t_e Ko6$.,s_i_8. and thorXum compounds s_orage bt_ucturoo _o
, ,

C. _,8. _ shall SJmplenon_ the p:L_n _or &n&erS_mcontrols
/

described _n subparagraph B above, upon epp=ovdl o£ the plan by

u.8..lP._ _n accordance vlth the approved tjnplomontat_£on schedule.

The _sr_n _on_rols shall be n_n&a_ned until such t,_me as a

long-_ern plan tor the rad_um-bear_ng ves_os 8_d thor_un COmlX_Unds
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As developed, approved and implemented pursuant to the RemedAal

Invcst_gatAon/PeasAb_IAty Study procese dlocumoed below.

q* ?

D. q_e Stage of OhAo shall be g_ven an olppor_m_A:l:M to review

and con_enC upon reports developed by U.S. DOE under• th_i.i:
• .,. ,

aubsectAon " " '"_ D _

• .....,_.........".'...

e ,/o

2. l_emed,al lnves..g_qagAon./reasg_iil}_y..S_'__v
Pursuant to Sec_Aon 106 o£ CEI_CLA, A2 u.|,(:, g606, which

addresses _nent and l_8tl_It_al endangex_r_ T co pubIAc health
'., , .'_''.-.. ...,_' .

or welfare or the envAronment, and • r atAonl promulgated
• . '%. "..e

+,1_ereunder,U.S. DOE lhall conduc'_,'i'i..ltlS_d:Lal lnvestAga_Aon and
%1 •

e , . 1 4 . ' ' t e

Feas_bilAty |_.udy (RX/FS) • ".:_,._..:'_".. ,. ..... "..'
4% i ,

-_,_._.:..."-_,:_?....
"._: '.;. . _B.

'_'.._,,

A. AZ_ RX/FS york lhall be_._nducted in conformance vgth
#.• ..

U.S. EPA "GuAd_nce on R_Aal .;'Z_velt£gat£Onlunder CERCLA',

dated May, 1985, anA.._Zhl U.|+,.,_IPA-. 0uAdance on real_b_,l_._.y

S_ud_es under C1_l_C1,_+/_:5_d_a_"&pr:LI, Ig8s, anl lhall be cons,s-
',_i:'.!. .',':':!,"

rent w,_.h _he .99"._#!_l.nes'-;snd criteria and eons_deratAons se_. forth

mn the 14atZona:li'_:_'_i"r_qlency Plan, 40 C_II Paz'c 300, as amended.

B. ki:_:_s_ent Z to thai &jreement provides • 8_ope of Work
e;,. .,,,.

(SOW) for the"_mple_Aoa o£ the RX and 15. The 80W _o _n_rpora_ed

Ants and nade • ]part of thAl _reeseat.

C. _ W_thAn forty-fAre (4S) dayl of the effe_ve dace of th_S

CemplAance Mreement, U.J. _OZ _A11 provide analMtAcal relults for
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labcraCocy cerc£f_cat£on ao required by SOW Task Tb. In the

even*`, of any d_sapproval of certification by U.S. EPA,., U.S, EPA
q" :

may requzre _ha,,. U.S. DOE e£ther 8elect another Itbo_"_ry for

laboratory certification, or all c,_ the or_g£nal t:e.aC company

..,:y.. • ..=o,d ro.,d ot T.. b.
allied _or *.he an81yaXs o_ a second round O_'-.teat"3b!tnk8 by

either the new or orAgAnal laboratory. '" __' '""
6'*"'., *': D'

'.. . ",. "'.i:_l',,,

• ..... • , effective date of

thls Agreement, U.S. DOE shaZl sut_n_, t6_'iU.,S. EPA a _=_k plan f:r

a complete breed:La1 lnveet:Lgat:Lon',i_iN FO_e_b_l_t¥ Study IRl/FS
•_ _._ !,. ","

• . '" ,., . .,.,

Work Plan) to determine l_he na_u=e.:_nt gz_ent o_ _Lny release oz.• . .. ,, •
.9

thre,_ened release of hazardo_i!:.©h_cal and/or radiological
%..i':".

substances pollu'.an'.8 or, con_&m£n_i'n't8 _nto the env£ronment 8*`. or
,_;...% .. ,

_r_ FMP¢. The RZ/FS-t(or'_!iP_,az_/;hall be b_aed upon _he SOW
"6,, .!_-_"

prova.ded :Lh ,_,tgactmJ_ 2"_and developed :l.n accordance v:t.th the

U.S. EPA RZ/FS gu_dsn_el:4_nts whXch have been provided t:o
.:'.?_-""_-d_ *,_.:'_.,:'

." _*..;* .... _

U. S. DOE. ,,_;,. -:,_....

..; • ,:.,,. ";_ _,.

': :% ..,

evalua*.e _':_i_d 8po©_y :Ln _Ttt:tng t:o U.|. DOE both de_:_c:_enc:Le8
""'A "".

and any _J.S. EP J_ roccmnded mod_._lca_lone. Wl_n J;oz'ty-_:Lve

(4S) calendar days o_ the receipt off U.8. EPA not_£_ca_£on o_ a

_/FS..Work Plan d£eap_roval, U.8. DOE 8h811 mnend and 8utxnXt

a rev£'ae4 plan to U.8. EPA. In the event subsequent disapproval
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of the RI/FS Work Plan cannot be resolved by _nfocmal means, the

d_spute resolutAon process described in the Agreement.,shall be
...

,. .

t°_s

F. U.S. DOE shall Implement the tasks det_le_?_n the
",.".,.",._......,..."

RX/FS Work Plan as approved by U.S. EPA. The fui"l_;.approved
.""--. '":'i"'.

R_:/7'S work Pl.an shal.1 1_• _.neorl_=at.ed i.nt.o 'ah._''__. i par,.
.,...,,o..?/'..,,.,-

of th_s CompIAance _greemen_, and shall I_. _n_Ltz,dedas
_,.; "% _,.

a,+.echmen1: II. The gasks An ghe Rl/.FS,:Wor_:Plaa shall be
.. -, ....... ,e,

conducted An accordance w_th the stan d.ar_St'...SlmecgfAca_mons,and
,e % "'"i""', "'"'e'

schedules conCaAned in the approvi,.d':;:]_l_/F.S._'J_ork plan.

G. U.S. DOE ohtll prepl_e d r_,t and fAnal RX and FS repor_.s
,... ,:.,,

as provided An ghe a_ached BOW'X..ii_Fccordance vZgh _he approved

_me schedule. .s.,_.. ..'-.
,._., ";_'" :'% ,'. ;*

R. The flnal _l_:"ar_FS. 8"furl:Lee,:_ncludlng recommended remedial

alterna=A_es, eh&lZ,.__qi'/avt_laMle t:0 t_, publ;C for review
, .u o

and com_en_ fo_.,_._t b__y-on (211 day publAc c_mment period

• fter public,. _mena_j_. U.8. EP& 8hall prepare • Record of Deczsion

(ROD] _nccr_O_:_Ang c_mmen_s receAved d_r_ng _he pu_IAc ©oau_en_
, :;..w .,*

per_od, and A_e_i_1fy:Lng the selected remodAal alterna_AVeo

U.S. DOE shall Amplemen_ the remedAal ac_ton alternatAves

I_te_xfled in the NOD. Thls _ork shall be conduced An accordance

v_l_ a pplAcable 0.8. EP& guAdan©e documents and the standards,

specXfAca_ons and AmpZementatAon schedules opecXfAed by U.S. EPA.
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Z. The State of Ohio shall be glven sn opportunAty to revlew

and corrm_ent upon reports developed by U.$. DOE pur_uant to the
.',

Remedial InvestAgatAon/Feaalbility Study process, a.nd:'lhall

_e consulted during the selectAon of remedAal _Iternati'v_'s to be
,

carrled OUt at FMPC. ..,. ,, .
% '_' w.jD- .. ,....

', ,_'_,• , .

J. Upon c_pZetAon oe the work descrS_,An ';_bparagraph _.
• ."%...

above, U.S. DOE shall provide U.S. EPA w_th t_ti't_in notification
"... :',., '..,::_,,

of its completion. U.S. EPA shall ¢v_alua't_.,the':'remedZal ac_zon
4

• '_ _'' ..,... . '' ., ,. ' _

taken by U.S. DOE and not_y U.S. DOE _n-_r_t_ng of the adequacy%, ,_'... *_,_ ,..

of the required cleanup. X! the'.':_¢tiO_s.._ikenare _nadequate,• , ' :.: 'o. '..; '..,.

U._. EPA shall specify, in wr_'._nV,"_th def_cAenc_e8 and the•..: ,:...._. ..,
e.. , , ,,

, _! _'_

(4S) calendar days o_ receipt of':_.;S. EPA not_Acat_on, U.S. DOE
• _,.

• •

shall _mplement the n_cemry .ri_ed_al actAon. Any dAsputes that
_." ;-" "_ .,-,_ ..i,__

cannot be resolved M/y_"A.a_orm'a_[ process w£1l be handled according

, ",';i.!F.. , . _'_.._!'!-

•":_ "_._h "_'._i_'.;."'

K. U.S. F_PA::;a_i_':D.|.DOE agree tha_ actions undertaken by• .,_,, •
..

,:' '. " ' t * "_ _.

,' _. .'.i_"

course o£':a'.t_.i_On, whAch, based on present' Ln£onsatlon, :Le reasonable

and necessary "_d _onslstent _rAth the llatAonal ContAngency Plan.

L. To the extent the IX/FS _e =ondueted eo_8_stent with

the pko%Ae_onm, o_ thA8 Agreement, _oXXow4ng the mmpletAon o_ the

RX/FS and upon written request by U.8. DOE, U.8. ZlP&trail respond
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Zn vrzczng w_tl_n n_nety (90) dayao! the reclueot, that zn the

opinion of U.i;. EPA, *.he Work vao performed consistent wzth the
.'.

,_,

14a_onal Contingency Plan and any cleanup remedy sel.ec_..,:,.-,by

U.S. EPA le, t,.,he _.t. mpproprta, te remedy tO protect.,,i_;"'p_l,_c
o' ,-- . '. •

health, 8a_ety and gh_ environment conm:Lmtent w_." ,_e., Natzonal
._....... ,¢... .....".,,'

Cont_ngenc_z Plan.
, :; : ,° • '

A. A.11 mubnuLt;1:;almmade t.o U.I. LrpA:;I_d"_Z/FS york perforeea._ ., ''°° .o.,
$ i. :....o , •

•'o %. ','.

by U.S. DOE are 8ub:}ec_ t_o t_e revtew.:.,mc_%'£,%ca*.£on and approval
.-... ",..i; 0.. "..'

o! U.S. EPA. U.S. EPA re_.atns ll:,he_,.;r__'::tO amend reports, perf._r_

• oa_tzonaZ _ork, end I_o eondu_:t: _:h_.-'R':Z/rS ££ U.8. EPA dec:_dee
._ ':; ",/,._..,

any of the II_vli'mro 't_e¢elll%-_."_:;!:_.,, '_"
'-_, _:_'t

',m'

• .o
ii..,._. .i- e

B. U,I. DOE shall, p_de._nChly _r:_ggen progrese reports:._L I " :....:_ ., ._"
,;." ,, _; ._, ..._

co U.S. EPA as descr_d,_.n _pe of Work (lOW) Yaek 7.
"<,J'._,.'._'; .,"!L'"

""_T'.'....'.>*!:.,"

C. Zn sdd__._to"_4_l ' monthly progress reports, U.8. DOE
.'" .::,_" ,S"
: ,;:_ t. t'_

, .-;_ . .:..,

shall reports t:o U.80 al required Zn

rh. SOW, an,._/Ordi_ v_h the =cheduZe cont_ned :Lh _he
,.' _: .-'_._

approved ll_l'_-ll;;;'._rkPlan.
":'._;:_"....

D. l_.h_.n tch_r_y 130:t _y_ of re©o_p*, of any vr&tten notice

of d_smpprova_ _rom U.|. _P& o_ such p;ans or roporv_, U.8. DOt

shall m_mXt, a revised plum or report. &o U.8. IPA Incorporating

the roqu_rod mod&_.mi_.£mm or mdd:Lt_£on_.
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E. Documents and other notates requAred to be submitted

pureuant _o thAe Agreement, 8hal_ be oen_ by certAfAed ma_l _o

the _ollow_ng addressee, or to such other addresaes a_ U.S. DOE
**,!' ._

.: .

or U.S. EPA may hereafter designate in wr2tAng, ...:,..;?,

.,,',-, J,,+ %

1.. Documents to be sul_t, gted to U,S, EPA..ilio'u.ld be lent ct,
'" 4" r 'e • i" ,,_ *,
%.. , , .. . .,.

unc,ted states v .roencsl. Proteett.on'.;s;/i "'"
I_eg:l,on V .',.. '+"'+
Hasardous Waste Enforcement Iiranc /._S_l-I

", *. I..: "',.

230 Sou*_h Dearborn Street ..../.,/y..,..:-
¢R_cago, Zlltno_.s 60604 ..+.., ', .'

',.: '%

Attent_on_ RCRA En£orcemen_ Se_Aon .:..:.
,., +, .,..,.q',_ _"..

2. Document8 to be subm:Ltted_'to b__|,. DOE should be 8enC to,,-. '".ii:'., '+',."
U.S. Depa_ent of l_e_,.,. ':.:i;:,.+

, .._..,_ "-. ._"oak _Ldge 0perat_ons._ .... :_,.-:._,,,
Eavlron_ental Pcote¢__i:_$'v +LiAon

-lP.0 .-BOX E ,,.--.+._++,.,--"

Oak l_dge, Yenneeee_i:?'?_378-]_O
, _.+_,_,_,,,,.

• 4. Des:Lqnll,_l_I P_O_ect Coordinator8
i' _..._,+ .+'. ,e
eL:%,r_ ,' "*

o *J.::+ _, ,+' _."

.:_.":, '++_++i'_'_,+,..."_+"

A. 2_e desAgna_d Pro_J_ Coordinators for C][RC'Z_ activ=iAei
.. _ _,.

,/+.+." .,-_,.,- ...
...!' ,.*.. ._*+,_ ..;ii+,.

Irl I '.:+."+_,,"::':.' ..?,.':_."

., ,_ ..._, ._ "_, _t:,_?-+'
., ++.._' , .,, ,J

....+. i !u

3amee A+:,_le!J[+nN.er 8tephen Clough
,,e "+"='"'_:_':_"'::_""+"'"""_' U |. EPA+.+. _+ +..+__!./.

%. + •
• • * **. +_? ;LI' :.'..+.

,.._+w- _ .t ";'+. +d,

.. ,,l +P .

II. _P_+,,_h6 nax_mua extent poee].ble, _sunAcatAons betwe+a
.+, ._.w ,:..

U. 8. DOZ and 'U_'I. ZPA and a12 documents, _ncludAng reports,

agreenent8, and other ©orreepondence, eon_ernAng the aetAv_t_ee

performed pursuant to the tem ud _o_dA_Aone of _Ao oe_on

o_ the J441reement, ehall be dAre_ed through the Pro:Je_l_

Coordinators.
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C. U.S. EPA and U.So DOE have the r_ght to change tl_e_r

respective Project Coord_natora. Such • change shall..be accomplished
q° :T,
Vr,',

by nogzfy_ng Cho o_.her party _n vrgggng. ,,
•.,.++, ,... '..

C'LF.PI_tAiR ACT ,.".,"'.'". ""
i i o" o" i

, ..' + e °°

Ao U.S. DOE shall comply v_th the rad_onu_I'_iffe'di'm_asmaoa
°° '?v,

_ody dome equAvslent o£ 25 mtllXrem (.mrs:._%pe..:year and 75 mrem
• ., o..'_'

per ye•r I:.0 tl_o cr_'.lclll organ o_ II._ IBNI'+.l_r o_ •.he public.

+ . "_;,+_!t:,,,. ".,,+_j,

em_ssLon con_.rols and devolop'_nletratlve-c_ontrolr-p.o-mnaure

(1) their proper operatg_ot_ end .1.+2]correct collection and •nalyCzc•l

+,.+,'-,,,,,,,+, I:,. pro+,....
,+.,"'%2}_,:..++++,++

r "" +:''_!++', %_:++',++,+_t++,,-ot_+gl umrto_l t.+._:_ .+.+,-

1,. ....!n+_lll real-•eLmo alarm mona,•ore ge non, tor rad•on-
°..f' ' ..o °;i"

,° ..l" i.. +_

ucl_.dos e_.,+'+411._!,-mm_oz' om&es_on po£nts.
'.._,.y,./.'.'

",.._ '_,

2. "_tabl_sh end Smp_emont &dm_tstrat_ve mm•role for
0

reel-•Lag el•rs monitors go ensure that any unplaanod release

-_ '_e dete_ed t_medAately and dealt trAth 'An R4 hours.



-16-

3. E:st•b_sh •nd _L_plement a_r sample collect_on •nd

• n•lye_.8 procedur•o •long w_th • quality assurance plan to monZtor

r•dAonucl_dos on •li emission points w_th • potentAsl _,r release

of rad:LonuclAdes to the a:Lr ':":"_'_"".

4. Establish a schedule £or _nstalla_n,_,.em,zsszon

controls and annual progress reports on the r_place_t of control

devices.

" C. U.S. DOE shall comply _'_th the. r.e_..._.ng" prov_e_ons

#. " j _.,

contained aC 40 CFI_ G1.94(c). ,..., ..',,,
,,.,., ",. ',.,. , •

• • "v - ' •

D. Commencing _n 198G, and esc_...'ysar,'thereaffter,U.S. _X_E
• . ._ "._ " •, '

• _ '. ,_p• ..,.

shall provide U.8. EPA v_th (L) d':i_'-dd_ly'psnlculate matter s_ack-
,'_' ..:; , '., : •

_estAng schedule £or that year _i:' a.l,_"a_r _ollu_Aon control

devices using U.$. EPA m_hod S p._.oceduree and 121 the etac_: toot
%:.:'._,: .,' ...

., .t s
," .._* ,'_ _*_,

test results shall rt__J_..a_tual quan_X_es o£ omissions.

by Subparagraph ' .... ....."*•|.;_:.::_i_culate catch shall a_so be analyzed _or

opgc concentrations reported U $ DOl
. . ,:: :

shall provgle'_:_;i'l, EPA v_.h tventy (20) days advance notice of

any change _n ths/" s_ack-teqtAng schedule.

Z. U.8. IX)Z shall na_nta_.n records o£ _onth_y partAculate

nattez'em_ssAons and shall provXde U.J. EPA tr_th quarterly reports

o_ such em_ss2,ons.

_ III
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F. wzc_n sixty (60) days o! the cE!octAve date o! thzs

Compliance Agreement, U.S. DOE shall provide U.S. EPA _rAtha

_.AltO! all envlror_mental aaf monitoring equipment, Lnclud_ng
q' T,

_he_r location, and the operation and maintenance _O.k_l_)lprogram
• ".*-A,

designed to ma_ntaln the monitors at peak cE!iciency....."'i!ii":• .o •
, • • ,

.,., , ,.

G. W_.'..hAnn:Lnety leO) day. of t.he e£!ect_,_'iti'_,l"'ot t.has

%. .. ** .., , ..

U.S. EPA with an Oa_l program for air po lu_ion."control devices

_,. _; .,,.

e_ ''** ,% "..%. '• "_,,

requirement o! NESHAPS shall be s.en_._o U;.8". EPA, Assistant
,' %,. "./ .

go UeS. EPA, Region V. :%!'":i,_'_,,,,.,..'_:_:'
e.

_:, , ._ .

A. W_th_n thA_ 1,30) 4_ys o_ the e£fectAve date of this

interim status..:_'N_'atlo_'s at a11 areas sub]ect to control under•".",i". ."/'_ ,"! " _i'_:,

RCn, Per p.ur.pon_,.oE th_.s Agreement, the "_Axed wastes" located

at le_eCar}iils_]ec_ to I_¢I_AregulatAm. _ot purposes o_ this
,, ._._ ,;'.

Agreement, ,
at_:._.../ the tem "_tzed wastes" shall apply to

hisardou8 valte that 18 mazed vA_h source, 8peelal nuclear and

_ypr_t aiterlaZ. Pursuant to the /IC/IA_mtertm status regulations,

U. 8. DOE shall,

1. Conduct a ha_ardoua vaste determination on all
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waste stress generated at the facility that vera pravlously

untested° pursuan_ to 40 CFR 262.11.

q" _

2. Commence • hazardous waste anal ys_s procjt,..axn to

de:ermine the physical and chemical characteristics "o'f"_hb..
, %

o,t.. ,

materials Xn the landf_ll and going to the tnctnerat_ a_ :he
t' 4 . ,_ .,

F_PC in accordanct with the .qCP_ regulations, 40 C1_ 1/32G5.

Yhe rad£olc_csl character:L_:;.es of the mati;_::_il_j. 41he,Ll slac be

determlned and results subbed.el I:o U.8..'!EPA. ""i.:_.

3. Update _he operating r_cOr,'d_':'to-_nclude, the

4ascription and quantity of vaste.._.g:red, onslte, a mtp shoving
. • ",. '.,: "._

•..he 1ocatlon and quantity of w.ast_ .ld:_i_:,.lled Of ansi.ts, the EPA'% '._ " • / ; ', '..ii

-., _:: ..... -. ..

Hasardous Waste Code and phys_l'cal"i_ate _f ali waste _=sated,

stored or disposed of, and a de_C_ptton of the hotbed(s) ,_sed _o
p.• .

t rest, s_.ore, o_ d_sposi_:1.of...._:.*,snY_"t_sarl°us...- was*_e pursuant to 40
.,. : _._ %.'_;_

CFR 265.73 and 26S.30_-, '. _."%-
.- ,, .. _;"

i

- ,,_ _,,.. "_" ...'
-.-._: .: ..

4. Inctu4e _,::_r_nted full name and s_gneeure of _he
..'_."--'_ , .',

person receAv_nq-ha_dous waste and the date At _s receXved on
• .._.*.

t_he nsn_feS_-'*pgrS_t to 40 C_ 2_S.Tl,

S."...,'t_lage..._..?the _actLl, t, ty closure plan to refl_-'t the
year the facility ezpect_ to beg:Lh closure pursuant to 40 (:Fit

265.112.

4. Collect run-off frms the 8_-tlve port£ons of the

landfXll as required by 40 Cn 26S.30:t(b)f
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7. Prepare and ma_nta:Ln ons:Lts a vr:Ltten outline for a

groundwater quallty assessment program pursuant to 40 CFR 265.93(a).

R. W_th:Ln n_nety (90) d-as of the effectzve datl."_! th_s
...

.. .

comp1_ance Agreement, U.S. Z:X3Eshall su1_n:Lt to U._...J_.:_'f.or
•, • . . "" q'"%,*'°',o"

approval a deta_isd groundwater monitoring plan f_z..._.he lahdt_ll
. .

(waste p_t 04) pursuant to 40 CYlt 26S.gO and 265;,.9._',;--._s plan

may be comb:Lned v_h _he CZRCLA groundwatsr.._.:LY, pr_'af plan
""i %'. '';lr. '''°o.

21. Zn addatAon to the requ_reaen_s o_...CZ_'.C_,.. .,.. ... hc_:Lon 2., the
h . , , ,, .__Cl_Z groundwater mon:L_or_ng _lan s e u.ldProw:Lde the following

_nformatAon, :ii'_,I . "
";. _.,. '.. '."

_. A de',er:_nat_on o_.'_oh.n_ter flow at ".he I_CI_
'....' :-.,; ,,; -.

regulated un:Lt8,that specAf:L'_t_,.bo_3i:.hor:Lzonta_and ver_:Lcal

components. A potentAo_etr:Lc _al_;:i_=uld d:Lmplay groundwater flow
"i';:.".,. ."".

_rA t_:L8 area. "'._'. .'"
o_' ,,-

•,,f • ;:' ..:.i..;/
'_. ,. o. ,

mon;Ltorlnq "'_/" ""_' "_:"vells:._.._'_h_a l_.P should also designate the loca_Aon o!
J •• :_. , .I,

.* ,:.4 • " o

cross sect:Lone _Zt__:_l from tmZl "..sfoz'mat_on.
.... , "'"...,"'..

_. _" _-: ; ,,_.

..31,.;I ._e 8pec_catAon8 for the deqAgn and constru_on

of all itCN_.vt'.1-l.s to be _n_ludod _n the .uonA_or_ng system. Yh_s
",. _, •

deacrtptAon should Include _e11 depth, o©_een len41th, es_ng

nate=.zo.ls, etc.

4. A last of the parameters to be nonAtoredo Xf the

vaste :_nventory of a11 the p_t8 and Aa_nt8 18 not m:a_p_eted,
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til Appendix VZZZ cons_t_uents should be monitored. U.S. DOE may

pe_l_on U.S. EPA _o delete s constituen_ if docmnen_atlon can be
t

provided co U.8. EPA zndZcaCing thaC a spec%f%c wtlt#.;Vts not handled..

-,,...; %

in the pss_. Th%8 l£st of par&me%er8 should _nclu_l"_a_%.0nucl_des.
, . .

,' .
• ,

S. A sLmpl%ng anl analys_s plan _ll_L'_eO',_.'B°.._le require-

ments of 40 CFR J 265.92. ...?,.:.. .,i.
"" "w'"

C. WXt._£n II:Lxty (601 day8 Of .comp_£oh',:O_..(.. "._". Chs Wae_s

C_arsc_or_saCton Study 8C t.hs wss_e SFt_:.arUi, DOE shells0 , • '.

1. Develop • closure pla_'-,for2111_e landf_,ll pursuant to

40 ¢FR 265.112. :',-"'i',.."iii:_:'."'.'''""
•.. %_; ", ,e° °

L.,.,,. ,r J "' "%

-. . ,_,'.. ;_ ". "..,

2. Develop t post._:Io_uee plsn for the Isndf_11 pursutn_
%_. % #%.:. '.,.:. '::,,

".._ .,. ".._.'

%_._ _.1:O 40 CFI_ 265 118. .-.• ". "Y,I)

e.

o/ '.

" ,_' " *" II li L ' ".# .;,_ li

A. W_Ch%n th_Y..{:_O)..dkye of the effec_._ve _a1_e of _s
'-_"_..i',..%'/.,:,:.-"

J_gree_snC° U.S. D_E i:_i_/:]Provlde U.8. ZP& tr_th _8 ez_*.__n_
..'i_':"_:_ ".._/.""

c_prehenst, vs ..Oflfa_s..._pv_,_r_t,_ _nt, cor_,ng pr_r_ and sn

..'. :"¥the plsn,-._f_t..:te _ev and c_mmn_. At i m_n_mun, t'_e env_ron:ental
'..:'.-:,.'.

mon_,Co_ng pL*o_rmt shsll _nclude the sa_nt_:_n_nll o£ l_qu_d d_sch_rge

non_cors tnd adn_n_sCrat:_e _mtrols to ensure (1) their proper

_a:ac_on end (21 correc_ colle_t_oa and analy1_cs% methodology.

The fcktlotr_ng tmrk shtll be c_ettSJtued_

1. Ms_nta_.n cont:Lnuous 11qutd d£schsz_je ssmpls collectors
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a_. tll dtscharcje point, s, monitor and report results quarterly to

U.S, P.PA, Oh_o EPA, and Oh:Lo Depar_a_en_. of Publ:Lc Hetlth,
q,o

2. Matntstn a(tmlnistrattve cont=ols for ,],:ll,q':._;_l.di.scha=ges
°" .-',,m.i '.0"

sufff_c_ent t.o :Ldon_.lfy and des1 wtt.h any unplanned'_=elees'e"iw_.h_n

24 hours, '...,-,.,,.,-...........,

..,.:...,. " .::,_:..,.
3, Ma_nt, s:Ln saumple collec_o:Lon snaly.it_:]_..ocedures

_. "*r' mb

along v£_h a que1:Lty assurance pl&rs _or I'.:L_u_4 la_,,,,ples.
,.; ".. _"

o • " ' '%

0" :;.".... ....., _".,,,

B. For _he purposes of th_s _11alr,=e 'A_=eesen_, data
'::'

repor_.ed _,o l_he U,8, EPA shall bf _a_OhuCl£_e s_c_f:Lc except
• . '% ._ ..,,

•:. _._ ,-. .,;

"_- _rs-_,_m vh:Lch may be =epo=_.aJd-,ss,:'_._1 _r_n_mu.em o • . , .

.,.'., '",.i_'.;!_,,.
_,_ ._, % .. ,.

U.S. DOZ's pe=/[ormance o_ _]_ __'.men_s under th_s J4g=eemen_
i'.'i_:'.. /. :_.

.',;'.::."_.. , . :"

avs,!* £i"_:i_! epproprlat_ed £und8 /_or such
._re _ub:_ec1= t=o t_he b

.. _,.' ..,. _._.-.,,
_,,;.

purposc_. I_ _pprop_ie_ _unds are no_ ave_lsble _o _u1_11

req_Zremengs o_ _:'_':,___/_t, U.|. EPA reserves the z':_ghg t:o
..':_.:_': i.:

lnx_lege such ee_-X_:_!,_-Xt deems 8pprop_s_e _o the ezten_
• ,:_....:_.

, ," .i .i:_, _ ";,"

,." :_° .';_

• .';. '.,

%. /

A. Unless otherv:Lse spe_:L_£ed, O._. DOE she12 subm_ requ_=ed

doc_,en_s, no_es and reports to the £ollov_ng 8d_ress8

ChloE, gni_z_mune._l lev_w BranCh
U. 8. I_vS, ronmontal Pz'ot.ect.Xon kien_
John C. Klucsynsk£ Federal lu_Lld:_nge S1_-.16
230 8outh Dearborn lt:eeS
ChJ.(:ego, ZI2_Lno:Ls 40404
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S. _on_:hly progrtss rtpor:s ldtnt_fylng sttpJ taken toward

achlev_r,g compl_ance with the requirements con_alned here_n shall

be sub_z_tsd to U.S. EPA. Non_hly reports shall be S.,_R_tted by

_he twentieth (20) day £oIZow_ng the e_d of each _n_h.i:,.,
C. U.S. EPA may need varygng amounts of t,,_m_ .,f.e.,com_ont

', ..._,.% . ;..

on the var:Lous documents required to be su__ted"b_..U.S, t:X_E

to U.S. EPA for review and ccaunent 'or approva1._ _..._ S. EPAP?.

w_.11 respond w_th_n t.h_rty 1301 days o£"r.,e_s_p_:'©£ submZt_sls

unless more t_me £s required. ",. _":.-_-.... "_:.,
%, -'. ,. .

" % _ •

Failure _o cc_ply w_th th_.,__.8._ _h_s _pl_ance Agreement
* "',._'_i_', ....

_.: '-," • '_.".i.' ,,

shaZ1 be considered a v_ola__,..and_,;'.shall result _n the _n_t_a_._on

of the conflict, resolug_.on proc_es o_ Secg_on 1-602 of Execu'_.ve
"_:'7;.... :.".

Order _o. 12088. _nlemi_'_,_..,_G'E demonstrates tha_ such fail.re
,_. : _ :i.-.,......._

0_es of _x_e__.',i_a_rs (orAl for resolu_:_on o_ the d_spute
.._ .'.-_:_:_.__.'.,._ _;,_.

"_-"_"_,, _.'

w_th U._. _O_'.J NUdquarter Of_©e. In the event tha_ a
.'_i,;'""..." "_'_'_"

resolutlo_'_8.:_Jsot roached bet_oen 0EA _nd the parent Agency of
.., _;,w .,.

the non-cc_ply'_og _scllXty, the _lm_nlstrator o£ U.8. EPA vXll

request the D_re_tor o_ the O_:_ce o_ J_ansgm_nt 8hd Budget to

resolve the eon_l_-t pursuant to 8@ct£o_ 1-602 of i_o_ut_ve Order.
o O

1:108|." AI pr_d_ll £n _".'_,_ 1-604 o£ I_om,_tt,_ Order )1o. 1_088,

such _fl_ct resolution pro_ure_ are _n _dd£ttoe to, not _n
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lieu of, ocher procedures, lncAudA.g sanct;ons, for the enforcemen..

of applicable pollution control standards.
4" ::

XPPLZCAnLZ A.D  au T:o.s

Al1 actAons required to be taken by U.S. DOE"p'u_buanC _o thio
o." ," .., _:'.. .

Agreement ehalZ be undertaken in eccordance w:Lth"_._._;_l'_':LremenCs

An this Agreement. .; ... -..
e* " ' ' ' _:_'Q" "",

.

U.S. OOZ neAther a_A_s noz' d_,Ss":iny, fAnd:_ng8 o£ fact, _ _' '%

_r concZustons of 2IN contlAned ::_fi:':_ir::':t_x_pltlnce Ag=cement• '!:.':i.:.:....." '"
_o_l_ng here_n: :Ls _ntended t=o "_ic_!i_he =_gh_s o= ZAab_Z_tAes

of nonpartAes to t:h_s &g=eement, '-i::r_..
.V....

e;:_:.':. .e •,

•i_: .'_,. .,'".,_
, ';;::. ,.. ,' ..;-

1. The e£_ecY.Ave':_:_

i . ... .._ -_l•

vh_ch t _s s_gn_: b_::-O,l, ZPA,

2 I_JodA.._:;_!._AO_ei_'1:Oth=S Agreement. may be requested by
._ :;.__' :_. , ....,

V.S. EPA or _I:_'J.;/:_'DOE,Ali such mod_£AcatAons shall be by mutual

_g_eement of U.ll'..:_tp& and U.8° DO_. lu=h amendment8 shall be _.n

vrAt_Lng and shall have as _he ef_eetAve da_.e, 1:3_at: date on _hAch

_,.:',_ a,.,endnen_:s are sAgned by U.8. =PA, and shall beeene _nI d)

in_eg_el perl= of thA8 (h:m_lt_nee A41weemeat.





A_H_T Z

c_ _ _R A _:_J_ __T_C_ 6/30/86I I I I

AT FEEl:>I__ PlqOX:ZJC_ON
i ii ii i







-4-

C. Provide a _As _ e__4r_ coetJ o_ _ield et_.s;

O. _nsure_ha= u.pIAng ac_AvltAesare IAn_sd to _hcsethst are
necessaryand suffAcAen_;and

; i_,

at _ s£1_e. "_:'• , °%

o* '. ', o", j

2. k Smqpltrq Plan should discuss the _llo, r£_ _,
• w, ,'_,' ,rP" ** .- _,..o'

•. ._,
• 0 ' b'A. __a_ cbJec_vesT ., ,, ,,.

,,' ,.'*':.,, ",'., ,,,

,' ,4_'_ '' " a *_'"

". ;*. ''_,_ ' ',*.,.

'. ,,._' ." *._,
p, *,,' ,

c. _ o_ .._ __e _ _ _"m_.,.
',; ',, _.

.. ,,,

. ,,..'"..' ..... ..._,_ _...D, Icca_Acm c_ _m_ .,, _,,_..!_.,, -.
#.

., ,% ' ,,.. ",,,

_. __,__ _ __, .t-_".:_. _.,__

e._,, , ";i!'. '/,.
'.y i_.,. ",'_',,..

z. opara*...tcnsX _ and _e_

_ield (_ital end"rh:es that M._ be sem to a lahx_tcry;

.-::i_."_._ _:,..L-,_!_."
,, ',,.._ ..,,_ .,_, ,:*

151 _,_ _-.-_.

Pl.- O.a_-y _ to _ mqi_m are r_ om_M.-at_ u
q_-leieSAn_ d b._w.
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d. _Ii_ __ __ PI_. The a_-_,_ _11 _o a
O_aIA_y _s_rance Pr_jec_ Plan (Q_PP). _e _PP vAll be
pr_rmd An acc_ witch"Zn_e_ O_LdeILnsm and _r.Af_ca_[_n8
for _r_ O_aIAty_,urancs_'o_ctPZar_" (_,,t_-oos/80,
U.S. _A, _, 19e0), end thin rsqu_rr, m_ of U.S. _A's
O_¢.rac_ __7 _. _he _PP shcuAd bt pr_ as sc_
as poesA_le to alAcw adequa_.m_ _ pcssAble review and rwvlsAan.

1 _e goals c_ t3_ _P a.-_, ','',• . .,_,o

,r;":,",_,

quaAA_yo_ __s. , • '.
• .

,

n. 'ro • "..]'a_ali to,LyaSes, __ _,._._" _11o_ an
.." !.,.. ._,. . ..,

", :'_:_,'"o',__'_ , .' _s, "w'

AIin_l 8 "-."+,'.' "
, , +_, '. {,_

__,,. ... . !..
,. • ".,...,,lp

B. Ya_le o! _m:sn_ ,
e,'.% ° '.. +.+.%, t.,

% %," . •c. _.0_.¢_ __u_ ,.'.. ,.
';i. _.,_ '-.

_. __= _._..__ _ ____

a.C.eu_
_._J._, and __n_.Lt_y_._.

l'_,+.:. ',,, ,.'. 'e

P. _.me._+_, oi/
O. _e __' '" ""'i+-'_"

i _ ,_. ,.' :.w _._.

..
, _ "..i_'i.., _r....';.'.,¢.i'_i..'.:'._+.,+,_. "_;...'_:!'_:'

•_,!_:_!!.@"*-... _. ,.;

.+i+,,_y:_-- :_"<+_..
_._'_tm_re_ __ _ _ .rod4_r_.m_/_

"1 ,_'_ ,'.L"

m. sm_ r_L-_ ilmm_wm to_ mm4 tommme

O-- _ __

o. _wnmmll_t4m.
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E. O_ _ _L_Lr (Lnclud_ a_1 wstLr-bssr1_ zcrms
the _Lrst ccr_Lnlrq la] :r t_t. may su-vm u a

pach_y Eor _ ,,Ag_on Ancl,.st.trsg
_nss of eacuraCAcn) ; and

F. _r,m c_ a:m.m_.naCed _lch.tng, acsnm_aCic_n0 ar_ ura_fecCad

• .• , t

s. a _.c_-__ c_ _t.sr l.v._ cr nu_l_ i_,,,u___
, :: .. ".

• _. e,,,.. _m. "w

_. __c_r_c _ _ _iv_cd_ _'m,._a_.
'..:. ".. %:

.. .. '_. :..

L*, .., ,. . ':'" "_'% ..._.:_.

• • _ '_ ';T . " ., • .*.,lp

_.__y o_rh.._:_._,_,
""J T'.,. ' _,.
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APPENDIX E

Comparison of Ambient Air Monitor!n q Data with Stack Emissions

During the time between 1982 and 1985, the highest annual average ambient mr concentrationsof
q _,

uranium were measured in 1983, although the reported stack emissions wer.e ci_[¥ 172.8 kg. (about,.:,_,:......?.._:_.:_
one-half of that reported for 1982 or 1984). The measured air concentrat=of_;'of::.uranlum _--ere

• • "'1 _"

elevated at ali site boundary stations for that year. This observation .5_eS_ that actual uranium

emissionsfor that year may have been substantially higher than repb_,ed Z_C.t;l_;i_.themeasurement
•.. ,Wt,

systemis inaccurate. "_',:.e0 o_ ..'..

D

,. ,, • o_:., ,: .f.

FMPC operates seven high-volume, particulate monitorin_.Ftatio_i_cai_d on the site boundary.

The data collected and reported (Boback, 1986; Cornett, 1982;:.:Herter,':j'986) from these monitoring

stations indicate an annual average total suspendc_l.;i_i'_1_eil;_'.'(TSP),,,concentration between
35.4 *_.3.3 (1985) and 42.6*_2.8 lag/m3 (1982). Th_S_-ann'i_elP,'P_Pconcentrations were within the

• %';. _"0 '"o 'lp

primary ambient air quality standard of 75 l_g/"m_,. TPI¢;,._-l_ndarddeviations of the annual TSP
• ;. "o '.;' •

concentraaon fron_ the d0fferent locations sugge_i,_t,_eFt, a seconda_ effect of wind dlrect0on and

distance from the processarea. Althoug.h.da_':_'o"_'_a li'_';ted period have been examined, the data

were surpns=ngly homogeneous _n chara_t_;j.l'he s_rtheastern boundary star=on (B._) measures at

or near the highest TSPconcentration levels, wt_r_as the northeast boundary station (BS2)measures

at or near the lowest TSP conce_Iion levef_. The range between the maximum and minimum

annual average concentratio,_'!_as fo_,tO'i_.,_, 7 ]jcj/m3 (1982), 6 Ucj/m3119831,and 9 gg/m3 (1985).

-" i =. .' :_" ,',.
• ':. ._'.." -:i" _,:"'='-

A meaningful comparison _t_'t ,_;,'h_ade between the measured TSP concentrations and the
-:_:_. "r, '_ i_i.-"

secondary ambient a[r:,_c[(ja_ityst_brd, since the latter applies to a 2a-hour average, whereas the
.'_ _;._' _, !"

measured values c6__'t;E:a-l-week averaging period. Greater variations were observed in the

maximum w_,_k_,.,_ve_a_'e,.TSP concentrations, but the variations between monitoring locations

were lesstha'n'rnig_ be exl_cted with a major particulate emission sourcein the vicinity. In view of

these observati_ and the anticipated meteorology, it appears that the monitoring stations were

measuring a nearl_t'_0mogeneous background of airborne particulates.

A somewhat different picture emerges with the airborne uranium concentration levels measured at

the monitoring stations. The annual average air concentrations of uranium reported for the past

4 yearswere asfollows:
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Airborne Uranium Concentration (10-5 pC;i/I)Monitoring
Station 1982 1983 1984 1985

ml ii i. i ii li ii iii i i

B51 0.77 2.1 1.03 0.296

BS2 0.42 1.4 0.92 g..311
.t

ql_;;_,_,

BS3 0.70 2.5 1.36 0i557

BS4 0.21 0.89 0.35 "": 'CY.'2:_3...,
.. ...... '...:

B55 0.35 0.98 0.40 .''/_+"i+: 0.221
+' 4. o ° ,_ B +, .

BS6 0.39 1.1 0.63 '_;',_"-'"._"":0-_1

BS7 0.22 0.¢_8 ..._ '" "'"
' ' e . e?+

'. 'f+,_" b' ' • e'
le+ +_:, ai

Unlike the measured TSPconcentrations, the uranium contQ_t.'m.the a_prne particulates providesa
'.;' ".. .,"

tracer of FMPC;operations. The highest levels of urani_,,.wer_,j_'._ed at the east (853) and north

(BS1) boundary stations. These were the two mon!:_qrin_l,_tatior_s_:'losestto the processarea. The
% .,. %_ r.i

northeastern station (RS2) generally ranked ,l;rhi.rd_:-,i:Th.e"B_ station was downwind of the

predominant wind direction anticipated for the'_.t_"k_,t'_l_Jt 350 to 400 meters farther than the

B131station from the center of the producUo.n:_ie.a",."T_.' northwestern monitoring station (BS7)
.,, "..:__;..

generally measured the lowest airborne d_,_i.um i:_iOc.entrations because it was the monitor farthest

from the production area and has a wind dire_l_.wit'l_ an expected low frequency of occurrence.
-.. i_.';o

ah++_.'-_ ...'%

Based on these monitoring da.t_ tH_iihighe_.Ji_halation dose would be expected to occur on the
!:' _ %J; .t_ ." ._

,," ,+" "+-i_'..'._ .i,j:,'t+

eastern site boundary. The _ated.. .,. pulil_hary dosesat this location, were asfollows:
,.__+_, ... _,:++i., ,,",

•._, _' /7 ..;,+.,,
• _ .. ", P,;. ,.

• - ,:f' :=+,+ +.i. _,_'.+!_.

."++:.+_..+m "+.":++,:' Dose/Quantity
• .,',_+"£_=:,_.Pulmonary Dose Air Emissions (D/Q)
Yea._' -_--+(mJllirem/yr) (kg uranium/yr) (millirem/kg uranium)•,. :,_.+,,..::_.._,".....,

. lbl 11' _''+II_ t IIII I I t I l I I I

..,",.-t_8_ '.._. 7.0 358.9 0.0195

"'i";i..._3 25.1 172.8 0.1450
._' +.

"_9_ 13.7 391.4 0.0350
"4

1985 5,6 75.3 0.0710

The reported plant-wide, annual uranium air emissions have also been presented to emphasize the

anomalously-high pulmonary dose obtained from the 1983 data. The last column in this table
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presents the site boundary pulmonar/dose per kilogram of uranium discharged to the atmosphere

(D/Q). This parameter is generally considered to be a measure of tf,e dispersivecharacteristicsof the

atmosphere, where larger valuesof D/Q are associatedwith lessdilutp, tnof the air emissions.

The annual variations in the meteorology are usually not a primary cause of large variations in

annual average concentrations. With a constant emission rate, the year-_year variation in

meteorology may produce a 10 to 20 percent change in the concentrations.,._.'._'._n.itoring station.
.i,2.:::..

Dramatic temporal variations in the emission rate can produce results ana]ogous to'_.gOse observed
." /°'.;' ;, •

at the BS2monitoring station as well as at other monitoring stations.il_._he.aij:.,monitoringnetwork.

However, the air monitoring data did not indicate this to be the case."VV'_l_l_;'i_iQ values from ali

monitoring nations were compared, there was a consistency fo_"._l._.Ue yea:r_b-.year data reported
'.. :.. '..:,,.? !.,.,.

for ali the monitoring stations; that is, the 1983 DIQ values rel_l_lye,,._.fho_ observed in 1985 give
2.101 ± 0.198 for ali the monitoring stations. In other wo¢_:_.e 19_;_/Q values are an average of

2.101 times those measured in 1985 with a standarc_,_iati._'_ b(.O.198 (9.4percent). The same

processyields 6.506 ± 1.278 ( ± 19.6 percent) and 4.,d_..0±'$,B92 ( ± 20.0 percent) when the 1983 data

were compared to the 1982 and 1984 data, res,p_ctiv_et_"';J,ne_, while there was some station-to-=

station variability in the data from each mot_ito_'_tioi_'_ll the monitoring stations showed an

average systematicdifference from year to _._;_!_,_e'._'_.¢lard deviations about this average were in
the range expected from variations in an__l:.mete0to.logy.

o_" .:_,

,..:'_D

Although it is difficult to specific_Ly identify the actual cause of the systemic bias, in the monitoring

data from one year to the nex_!t [J_ t .t_ihe bias seemsto affect ali the monitoring stations in

the same manner. This obs._gtiqn d_'_t depend on the accuracy of the monitoring data, since
,' .i • °¢"_;_

the analysis depends on 't_0._e._'tiv_.-:_ta collected at ali monitoring _,._tions in 1 year and the

general trends at e=3ct_:'_onit:_t__-_station over 4 years. A possible cause of the year-to-year

systematic differen¢i_"in i_ monitoring'" data is the general air emissions from the FMPCproduction

area. If the 1983 data':l_..,_2set as=_e, the 1982, 1984, and 1985 monitoring data suggest an uncertainty

of ± 100 _r;_3n.i_he in_tion dose. The 1983 data suggest either (1) a possible unaccounted-for
e.° ; ° , • .._

air release _..:_a_um at the facility, (2)a fugitive source of uranium emissions in the prc_tuction

area, or (3)a 10:_lem associated with the laboratory techniques during this year. lt should beu= .

stressed that these are tentative explanations which appear to provide an explanation for the

monitoring data.
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APPENDIX F

Recent Accidental Release(January 1986)
- i e

,!_._

The UF6 to UF4reduction facility is located in the FMPC Pilot Plant near the'__..t..corner of the
plant site. The facility receives UF6from offsite in large cylinders. The_(I.i_ders a?e_:heatedwith

r' :l A ' ;_

steam to convert the UF6 to a gas. The gaseous UF6 is mixed with disas._._iaT,e.cFammpniaat the head

of a 20-foot-long reaction vessel. The two vessels,each about 15inches ii_!_eter and 20 feet long

are mounted vertically. Operating temperatures in the vesselv_'_"_._m'pne'_l of the vesselto the
'. :,.. ""; _:..:'_.:...

other and with time. At the temperature of the vessel(nominally'T_4;)_FJ;'t_e UF6 is reduced to UF4.
._... 'i;' _'

The UF4 (commonly referred to as green salt) is collected _c;._e bo_m of the react0on vesseland
.e_t.. • .. '. -%

packaged for use at Plant 5. ," .; ' "-,:-,- .....

The major by-products of the reaction include t_)_drogen.'fluori_:_(HF), nitrogen, and small amounts

of hydrogen. The HF is recovered in a comp'l_i_em';_hat includes refrigeration and liquid

scrubbing. The recovered HF is sold com'_/iera_:,t_",_'n offsite contractor. The nitrogen and
,._, "' .='.iii,,

hydrogen are vented to the atmosphere.':_i_':._. ";_!_i.i,'....

.'...:::._

Under normal operating condit_s, uranium, can be released from the green salt packaging

operation. The operation _s._nted_¢_o.u_H a fabric filter to the atmosphere. The effluent is

sampled continuouslyfor u..r_i_l'ur_._Jn 19_5_';'6.5kg of uranium were released from this source, which

was about 9 percent of the to t_d_aTrbo.r_uranium released site-wide.

On January 19, 198_.;,T.ea_v_sel 2, usedfor the convemon of UF6to UF4in the FMPCPilot Plant,

failed. The fail.ur,ec_.ed of a 17.5-cm crack located approximately 39 cm from the top of the

vessel,resuIt_ng"0na release'el processgases.
";e ' ;"'., ." ,"!';"

';.;: %

An investigation';'_'_e vessel failure was conducted by a DOE Incident Investigation Board. The
board assembledthe fac_ concerning the incident, analyzed the facts, identified the probable cause,

and provided their judgment as to needs for the safe operation of the facility. The findings and

recommendations of the board were published in June 1986 (DOE,June 1986). The survey team

believes that once the recommendations of the board are implemen'ted, the probability of another

such release of uranium from this facility will be minimized. The survey L_am observed "chatsome of

m .
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the recommended corrective actions had already been implemented. The remaining actions will be

implemented shortly.

The board attempted to estimate the quantity of these releases since no monitoring data were

available. The estimates were based on known input ratesfor UF6and disassocia.tedammonia to the
ql' ;!

vessel and assumed fractional releases to various parts of the facility. A descri_'ton of the board's
o=.. . ;w

calculations can be found in Appendix 4 of their report. .-.,,,,.... +,
t*. "_l; %

The board concluded that a maximum of 9.7 kg of' uranium and 3.3:'kt_of,._,:wer_ released. The

survey team believes that while the estimate is probably conservative, the21_e:!ease could have been
• _.,, _,,. •

higher 1:banthis estimate due to inaccuraciesin the assumptior_a_..:This"i'_'_specially""" ;' true in the
'=. _=. , • _._,,' rf=.

assumption that 6 minutes passedfrom the initial failure to shutcJb_i[gf'_he UF6 flow to the vessel.
Nonetheless, the estimate is the best available data and is _i_q_ate '_d_,use in evaluating impacts of

, "|. ;%, _"

==_1 0,, =. , , , .°. '° '_*,

theincident. ,_...,.,,_...._ _,.:.--:,.::;,0
,00;;mY'.=,°t, Q _, , .:° ,!i,0

.%, "'ii,.'T';, "¢

The uranium release was about 13 percent of the'annu'al:.'airbo(herelease from ali sourcesat the site

in 1985 (75 kg). However, two facts make th_ offgt;_!'.t3_qsp_ of the material lesslikely than typical

,it. wool
• ,_,:_';..'., '._.:,.:_,,,.

s=zeand massand would fall out and depo_.!'=_anth_;.gf_roundmore readily. Secondly, UF6 reacts in the
. . .' . . '__;i_.,.*a,,._-", .

motst air form=r_glarge, massive parttcles that at_¢adlly fall out.

l: _ ,._,,_ .,_. ,.._

The survey team has conservatwely;"_h_,_:'e_",e._" "" the hypothetical dose of a person standing at the:..'. '" _i'.;':. '..i__ . .

western edge of the site as"_'e _ud oi"_anium from this incident passedby. This estimate was.,";;+: ..":_ .,.,.
made usinga puff model __'teq._ogical conditions reported at the time (winds from the west

.,. '_'_,,_...,.',."_,"
at lOmph) and ICRP._'_._ose 'i_.(_ts. The average uranium concentration was estimated as

3.73 rag/m3 and th_.**.;_me_.pas._ge about 1.5 minutes. The resulting bone dose was 2.2 millirem,

which isabout 2.5.,perc_o.f the highest predicted organ dose for ali airborne uranium releasesfrom
r _'_ '.-_' '_" '_t '""," ;' _it,

thesite for lg_5. £,,; °'_"
°:. ',°o, .°,:i';"

The predictedc;_)r_,_antrationof HF was 1.3mglm3, which is more than one-halfof the air
"_.1_

concentrationlimitsuggested by the American Conference of Industrial Hygienists.
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Ground-water resources in the area of FMPC have been the subject of a number of investigations

over the last 30 years. These investigations and their result5 have not always been tied together. This

section of the report summarizes the major ground-water studies and the primary results in a

chronological order. This summary is intended to show the extent of ground-water contamination
,tt .

at FMPCand identify the specific pollutants of concern. _,_t;

,',,ti?;i_' .W.;t

• ,i_ .'_.,

GlacialTill (PerchedAcluifer) On Site ..;,:.,. "'....,].
/" r0,"" ";' .t"

, - • f ,'

Most of the data associatedwith the saturated portion of the glacial tilr'iS£_ _s'_l_ of recent studies
and sampling. Even so, the data base is minimal. The folJb_.._ info_ation chronologically1,_;4 ''1 t, m

summarizesthe pertinent data and studies. ,.'.,,...:.,+• ., ".
'... ',_. +_ ',

41.rf,I_ • + I_:, d.*
; .,_+,,. '.+ ;,.I=

•, +,, J.i_i",•

1. The potential for ground-water contamination _.gen_.'i_'was'_ecognized in 1955 and 1961
•_: ?_,,i_.,_.+:!,.''+, .::,+

(Theis, 1955, and Eye, 1961). The 1961 Eye r_p.ortfidml_JcJ+_f'_rlarge sampl0ng program of site

soils, ground water, and surface waters. _mNe_'_ke_,_ water from site excavations at this
, + + _ i:+'+1 . ' t _ '"i+ . , _ ,

t0me showed h0ghconcentrations of chlorn_.e_+:ct=trate_,_.fluor0des,and uramum (ali typ0cal s=te-

related constituents). Table G-1 is repr,od,_,e_d,._ho+_theEyereport as is Figure G-1 (Eye, 1961,
. ' ,..._ .iii: _

Table VI and Figure 4). ._,;;,._. "++i_i_.'_,,.
'_;_!_."'_. ",._v""

-.'. _t=.'+

Note on Table G-1 that shallow ground wat'er in 1959 at the K-65 ditch contained significant

, "iii:'_ +

ur_.nium (16.7parts pe.r, mPll_:. [pp_) and nitrate (1273ppm). Water obtained from
. ,'Y,:' "+++;:*:_%,'i;ii_. .

excavat=onsfor P0t4 .artdwest of 1=1_ 1 exhabatedconcentrat0onsof uranium at 120 ppm and

2.14 ppm respectiv_ii: ""_"1:_ soi_._mple analyses for uranium in the production area gave
, ,_'_',:.+. .5!'+,"

evidence of wioc._reacP_ contamination (Figure G-l). This surface contamination was,
•.'_:,i',+;,"',_ii_"

:_iive
' °"l [_ Pl i: ,'I + " _+°

accord0ng tQ.'Ne, _ii_ ._nd,c t_ only of the fact that processmaterials can be dissolved and

carried into ti_e!_[JH_water. The high fluoride, nitrate, chloride and uranium levels found
in the _a_ wa_itn ditchesand excavations also support this conclusion."

,+ •.

.;; ,_ • .',.

Eye's co_id.'_ions included the following statement: "Analysis of water samples collected
-1" _.#

from trenches "and excavations throughout the plant site show that production chemicals are

finding their way into the subsurfacewaters of the plant." Eye also indicated that the storm

drainage system should be investigated to ascertain whether it presented a possible pollution

potential to Paddy's Run during storm flow. The resultsof the 1985 Dames and Moore study

indicate that the discharge from the storm sewer system (to the storm sewer outfall ditch and
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TABLEG-1

ANALYSIS OF MISCELLANEOUSWATERSAMPLES
COLLECTEDON FMPCSITE

........... , , ,.

Date Sample Location NO3" Cl" _) U(ppm) (pprn) lP (pprn)
II I II I II I I III II II IIII I

9/22/60 Storm sewer llne from technical lab 1,328 1,217 38 -._,_:,_..8.9
I III I II i I iii I I , J i, I IIII Tie"

9/03/60 Elevated tower trench 66 25'L.;..• _ "iI ,O.5 8.0
i| I I 1 III II

9/28/60 Fire line trench - _:,-): ')._._.O:.5.'Zf_'.'l5.5
-- I I I I I '_t',

- ,. 490 ""., ,3 0 1.39/28/60 Fire line trench .,._:..... ,:;,:.; ......I ii iii i' ' •

9/30/60 Ditch N. of Pit #3 1.0 ''_''.'.";':2_:,,,,,.. 1.2 1.1
, i I Iii *b i* *"Y ii

I

6/24/60 Puddle north sideof Plant #3 .,44.3 "_,}'25 ' 56 41.5
, r. ,,, ,, 'i' '.t.

6/26160 MH-123 from Plant #8 "'7[_.".,. 1'_ 23 2.0o,,

........  5,.007/17/60 Overflow from slo ank Pl.,,_t8 '" ........ _'.' .,.-.490...... 2,500 14
I I ,_ ,,_,.,,,,. Y' I" LII I II

7/20/60 Water into MH-23 ".i"',,. '1[_,.2_3(;_,330 280 9.5I I I i "1 i ' ,illl i *' i ; i

7/15/60 New e!avated tower excavatiol_,,..,. ' ",'.i'__'1.9 61 15 1.3" ,lm i i

7/18/60 Retaining wail east of ..... '_i "" "- 'ta_k.far'.m'.,',:L.!_.. .. ,. - 88 10,000 275
• ' Ii' " ...... ' '

6/29/60 Grou_d W. of Pit #5 .:,,, "'_'i,1%."" 5 2_ 4.8 12III ILl i ii i iii _ I
' - "o;..tL ',,

7/23160 MH eastof Plant #6 '",,a:%...,_.j.,:, "._,,," 4 18 10 70
I I I iiiii I III I. ,; -% lm I I i

7/18/60 Hole at A and 2nd Streets ":'.,,_''_" 2.2 - 5.4 18.5
I , I _ II I lUl III II

8/03/60 Catch basin-st_q_.sewer o(J_ffall 18 62 8.6 9.9

;2,6o ' "'"::" - ......7 1 Test hold, tech. I_ _.,,,_ 1 17 2.3 7.5
II II I

' "_": 'i"";_ - 340 - 64.57/26/60 Waste)ip_ fro_ pilgt plant
I I ,, | ' II• J" -:P" I_L" I I J

2/05160 Water :_ ;_o ra,_e;_'pad 16 8 4.5 4.9
III II ._[ , _i, ,._ ,l_.,,' i I I I I I

2/05/60 W'_om N_'ge pad 16 16.5 3.5 6.9
....... " "* '* • i ii i I in

2/18/60 " .!'Dr#_d_djt_h by #5 testwell 51 1,600 9.8 -0.32.... %:!i'" _',', **"
I

4/111.6_',,.To'_'_m sewer from tank 293 9,250 85 0.65

'" ......._. __ . ii i li ii

,;Excavationfor P_t#4 14 30 12.4 120
l I I I ] I I IIII II II

6/2'8_0'i!'i Water to storm sewer from Plant 8 11 110 8.3 3.95
_' i i ii I i i III I __ _ _

6/28/60 "":,'.TOstorm sewer from Plant 6 2 5,000 - 30.3

..............Thick fluid at MH-117 18 33 240 ,750
II i I ii I

6/31160 Leakage from tank #F3E7 5,977 82 49 - 144
I I ii I III IIBBII I I

6/07/60 Water at M H-166 8,245 63 7.3 12.4
BIIBII_BI_II _ -- II I Iii I I I

2/26/59 Overflow from K-65 trench 1,107 - - 29.1
ii I iii III I I I I

6/29/60 Surface water from Plant 8 20 188 6 8.5
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TABLEG-1
ANALYSIS OFMISCELLANEOUSWATER SAMPLES
COLLECTEDON FMPCSITE
PAGETWO

I II [ II I I i.

Date Sample Location NO3" Cl" F_. U
ppm ppm Pl_,_,..,_ppm

2/08/59 Groundwater,, in ditch at K-65 1,273 - "'_'q'_"_:";'i,'_'.16,7
2/22/59 Creek behind Pilot Plant 1,107 -,.';i'_ '.i", - J'"','22.3

I Iii I II II II lli I I l I _. i|

2/04/59 Surfacewater to MH Plant 8 60 _7"._i /,_'9.8 .... 98
-_. '1. ='1 /lill i1'1 ]'I I II i i ii .

2/04/59 Frompit at RRtrack 102 "'- "ii,I. .5'6, 837, , .' 40, ",. ;_,. ,,

2/19/59 To storm sewer at General Sump 184.::i,,i'a_,:,h_l,,_ ' 2:220 32I I IIII II ,I

" '.,'-'"'_"E"_'""" " 1.5 25.22/I1/59 Barrelloading pad Bstreet 22
I I I I . I I III

2/18/60 Plant 81ine break at Test Well l "'4_.... l"_i'r_O,.. 170 56.5...... II IIIII IIII I II IIIII II I III

, =. 0,,, .o.=°'

4/13/60 To storm sewer from Tank Farm ",_t,_,',_." ,'_"_'""".,_,500 800 1.55
sump ..... ,,."Ii',:,.,,.'."..,....

7,22/60 To CB-93 from garden hose '",._'.", "_'i,;'_'_':i50 2.8 4.75
II I I I I_[I .) *" "'' '

4/11159 Excavationwest of Plant 1 ':;:ii ii_:,,. "_._59 - 112 2.14II I I I I

". ", ";,1 107 - - 22.34/22/59 Creek behind Pilot Plan?,., ',,".,:'i''''''_', ' _ '""- • i , I , .,:. I ,,,,, ,

_..,
_,i '_,.,

•_..i';t..,..,

_o

•;'_.'_ ,,.._

•:'_..... _,..:_:,_..
• ._.,

• _'" _.'t •

' ' :;4 : :_',_1_
=" :' '" "_"' "'t '_='_" *_f'A:'a

o.. %

.,., ;,.,

.°:.';o
.,. :_.m o;•
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subsequentlyto Paddy'sRun)isone ofthe suspectedsourcesofcontaminantsinthe sandand

gravelaquifer.

2. A 1969 NLO report to the FMPC manager on aquifer contamination control indicated that

action should be taken to Check for potential underground uranium sources as a result of
qm,

uranium levels in the storm sewer. ".-,_,,,._._

eP_._t_ ,_',_ ,!!'I.'L;_ '

3. A 1972 report to the FMPC manager indicated that nitrate was 201mg/I and dt'aNum 417mg/I

in the tile drain west of the pilot plant. This report further states',t_at.th,is area "., .always has

L=L' nitrate' content, li and these levels ,, ,_L, ., .,,,.:_•....,...,,,. lia mgn .. are ...very mgn for grOund.water....
. e o %/ ._f,

.,b h;-. bF' .",

,,',_,i ";, _,..' f_.._ *'

4. The 1985datafrom three shallow wells installed in the gla_i_t_,til[.'l_y,._mes and Moore for the
• %_,..,, •

FMPC indicate that a significant impact hasoccurred_'the wa_.,pit area on the ground water

contained on the till. These wells, onstalled adl,_.ent..t%_,, are part of the proposed RC_
,.;..?_ ,.;,,, ,:.,..... . ::;t,

ground-water mon_tonng system. Well 12;,,pro_0_e_ an upgrad=ent sampl0ng po0nt for

background water qualnty. ,., ._'.,., ....
_;; :?.o ._° ,'%

'_, _.. '_o. -',_ •

';i._._;,f: '4.", ',i"
._........ /" ::_'.;,"'_' _"_'_'r'....

A comparison of upgradient gr'o_.__e_/,_4ichemistry concentrations (Well 12) to
', "' ;:iii;_',. " ' "

concentrations above backgrounc_{_,the"_l_.O_ngradient wells (TP-19, TP-21, and TP-22)is

0ncluded as Table G-2. A total of 32 pa_. _ters were at levels higher than background in the

downgradient wells. Of pa_icular note,is the presence of uranium at concentrations ranging

between 0.29 and 2.10 _1_/I; "g_ al_a_between 43 and 1,370 pCi/I; and gross beta between

"_'u_ "" __"'y' higher downgradient, as is sulfate in TP-19 and TP-2294 and 1,340 pCi/I. Ba m ,is rela_ '._ ,: ,_.

,', .t_ .'"._ ,
and chlor=deonTP-I_ _.,., _. ,-_=,.

"'."i_,_" ,._iii;'

.' ;.i'_;:'_..""L, _;',',i:':i,-'
,, _ ,';!t i_ .,_.._,

• ::., . •

An additionaL,_]_al,_ well (TP-20) south of the production area had an above-background
%!;'_;-, ._.'_:!_'"._",i,r,_,_.,_

uranium conce'n_ation =n1985 of 0.0410 mg/I and a grossbeta of 77 pCi/I.
,_ ' :.'_ '_t ' "_: '"

5. A lgSE;;_d..d_of infiltration/inflow of the storm sewer system indicated that a substantial

quantity"iO_i_j_'oundwater (presumably in the glacial till) was infiltrating the storm sewer

system. A flow balance estimated that 109.4 million gallons per year was derived from

infiltrating ground water. Sample_ of the infiltrating ground water (in the storm sewer)

exhibited uranium concentrations of between 0.14to 4.06mg/I (well above background).

Samples of process/production-related water in the storm sewers yielded uranium

concentrations ranging from 0.08to 4.19mg/1. No analyses were performed for other

parameters.
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TABLEG-2

CONCENTRATIONSOFCHEMICALCONSTITUENTS
GREATERTHAN BACKGROUNDIN WASTE PITAREA

(RCRAWELLSONLY)

q.,
II I III

Parameter Backgroun TP-19 TP-21 .._ _"_'11_22
d MW- 12 ...... :., !.....

I I III III =. .......... "' _ I

-_ "":"' Trace "Chloride (ppm) 109 459 . .-' ,it:ii i • - -

'_.'4. _ .....Iron (ppm) 18.1 - .".........• ._...._"
"1_ li

Manganese (ppm) 0.216 2.75 .... 3.77 "'.:i_ 2.01
• .... I !" °'= ° !1 '_ III II I

Phenols(ppm) 0.019 0.049 "':2_.i.......
..... _ . '- "'; .ew,"'-:. --I

(ppm) 72 "° 8s0Sulfate _5 '.: :-
I I I III IIII ,,, ,,,

Barium (ppm) <:0.2 0.3_i'_:,- I_.1B_3 0.363

""_1_2 t pi". ,Calcium (ppm) 53 :_.] !" r.._:415 154
== _ '" IL

Chromium(ppm) 0.055 '".'_" ""-"'- 0.08• • °. mm 4 • .lp ,m,
" illi "

WC III - " . . III II, opper (ppm) < 0.0_;5'%. "' ' ..... ", _, .. '.:._: 0.074 -II I

Magnesium (ppm) .-TZ:3 _:;:"_'_i';'-.112.8 18.3 -,, "=... _ •" .-",;...= '.. :

Nickel (ppm) ..:,..,0:_S:;_';.i;" " - 0.137 -
"T.,..n.. | .... m,, q

Nitrates (ppm) "_0..2 "':," <0.02 <0.02 0106
,,_, ....

Lead (ppm) 0.32"0.'._," - - -
I _ i aliBi i inn ....

Phosphorus(ppm) "'----_:."_ 0:_6 - - 1.15
...... ,,. '-:-_-._ .j,,.:_, .......

_:" -':!'_!_.081 - 0.240 -Zinc (ppm) .,..:-
I I I " _"" ,• II II

"rDS(ppm) " '_ """.,' ," .": • 650 2,540 936 2,240
III

lp . , "_': 17.0 -COD pm) "_"_" " 44
I I

Sp. con.di::N_hys/cm)'-.- 880 2,350 1,000 1,950
- I II II I ....

TO¢(pP_.}_-,.*---- -,." < 1.00 4.00 4.00 6.5
I I II I I

TO_. b) '" _!_,:_. < 10.00 80.25 - -
ol = ! l mlm i l ii ,L,S J

,i,_i_._ (po_) 3o 94 _so _,_o
I, I II

(__)pha lpCi/l) - 43 230 1,370
| i III rollI ii I

Potass;_x_40(pci_) - - is 75
......... I

Radium-228 (pCi/i) - - 12 75
I II I I

Thorium 232 (pCi/I) - - - 88
11 I I

Cesium 137(pCi/1) - 22 48 115
iii _ II i II IStrontium 90 (_,Ci/I) - - 14 28

II I II I I I

Ruthenium 106 (pCi/l) - - 15 80
ii ii i i ii
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TABLEG-2
CONCENTRATIONSOF CHEMICALCONSTITUENTS
GREATERTHAN BACKGROUNDIN WASTEPIT AREA
(RCRAWELLSONLY)
PAGETWO

• q*°

,..,_

I ' I IIli I I' II lUll

Neptunium 237 (pCi/I) - - !_.,_" ' 50" "--
I IIII I I I I iiii ii * i i •

.'" 4" .a'

Benzene (ppb) 14.8 - ....."._- ,,.".r,. ' .......
i, , n "','J _

Xylene (ppb) 11.8 - , "'._'"_",
..... • %.

I I ,,. . |
: ra •

1,1-dichloroethane (ppb) ND 3.4 ''_'..,,..... .,_..._,,.._.,. -II Iii

.-.-.,z,_e*_'lenechloride "."__,' """
%*" _ .... ....

(ppb) ND T,_bC.,e ._..._;,,,
II I I I I I

Uranium (ppm) 0.0000 .-,:.0,29'_:_" ,:_:.;.1:50 2.10
• .o ....., o_n_'

, "_._: ':...

- = Equalto or lessthan background lev._l.. '",.._,_.,.,
'_,, % *. °o

. • ' 'u 'm_ '*t
•,, ' '..* '*0 '._,' *_o

=,.... -. ,.i • "=_, ._.
.' . '.'..( % ,,_ _..",..

' ._" .;_t, ".':' ",.

'E.;, .,:t m

...o

• .:.... % ," ';0

,'j., ..-'2_,__" .;:,,
•,:_'.,_.,'...,:.. ..'.. ;."

. - :,.:"_.. "'_ '- .-_i' ."
.' _..._ 't_ ;,:'_'_'-*

" " .." i ='_• :,.

.'" _._" ; '.!_

.° j. o.' o,.

,i'° 4i" , -"_;4 _'

"..'.._:.'.-_:'
• ,. %

"'i_, "'.
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The survey team estimated the uranium load to the storm sewers by taking an average

concentration of uranium in the storm sewer of 2.4 m_l and multiplying by the volume of

water. l _is estimate showsa uranium loading of 2.73 kg/day or 995 kg/ye_r. These values do

not appear unrealistic with regard to uranium loading, considering th.at production area
q' ',t0

losses to the storm sewer have hi_orically exceeded 454 kg per month of _[.._. ium.
• vv.,_.. .1" ', %

"4.0'V''. ='

6. A water sample taken by the survey team and ES&Hpersonnel of._k__er flowin'g.4n the spring

south of the K-65 silos was analyzed for uranium by the B_ay._.Laboratory at FMPC in" . "°,o._' ,. • .. ,....,,o ,=,o

June 1986. The concentration was 1.88 mg/I. Another sam,pie tak'en_n, a spring southwest of
, w., %..;. %

the production area yielded a uranium concentratio_,_,__f_'6_O45'_n_/I,which is above

backgroundlevels. ..,"._..,."..

..._:,_
"%e.. %.,, _ ;;_e

_' ' " "-,.,e o .".Sand and Gravel Aquifer On Site "" ..... '" :".... ,_...:_.,,,-,._!:'.,...'_,
• _" "_,

% ..% oy ..%

'lo. ",. %1 :1;

The sand and gravel aquifer is divided into a_..upp'er.i:and lower zone at the FMPC, which are
• ,,. _., '_ 'o': "e

separated by a blue clay layer. Thoslayer does not':e_t.¢mdoff_ite for any great distance, and thus the

aquifer is not divided off site. The aquifer is"ru_t_¢J_ss_ separately as upper and lower but rather
• °., ;h'*.

asan ent=re unntwuth specific reference t'_,_ zonei.:wbere appropnate.
'v_ j_;. _,

Data on the sand and gravel aquifer have been gathered since 1960, when Dr. Eye first became

=nvotved as a consultant at the._PC.'.;_el_t_ely contnnuous set of data ex=sts from the mid-1960s to

today for the older sore w._lii wtthin th_esand and gravel aquifer. As a result, the data base is
,° 4= ./._,_ •

considerably better than"1_h_,_"e f.c_:_'l;heglacial till. The following information represents a
• .. _=!'. ._/..

chronotog0csumma_._ da_,_!ti_e aquifer.

I. As previ0_ls!y "_.O_..nted in Item 1 under Glacial Till, the potential for ground-water

contam'i_ia'tio_was?L_ognized over 30 years ago at the FMPC by both the USGS(Thei5, 1955)

and gla_tv.t_ consultant (Eye, 1961). The grosscontamination of soils and water reported by

Eye gives'_"a_.'c_earerunderstanding of some of the subsequent ground-water problems
encountered at the site.

In January of 1961, Eyeobserved that there was "...definitely some leakage from Pit 3 into

Pit 5 test well because thz chloride and nitrate content of sanlples from this well is much

higher than from other wells in the plant." Number 5 test well (Well 5) is screened in the

upper sandand gravel aquifer. Number 5 test well ground water exhibited chloride contents
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generally between 500 and 800 mg/I and nitrates generally between 500 and 1200 mg/l. These

values were significantly greater than those of any ground-water samples from the

production wells or the old administration building (TOAB)well (P-l, P-2, P-3, or TOAB), which

had chloride ranges between 8and 22 mg/I and nitrate between <0.1 and 1.6 mg/I. These

data are based on 32 samples from each well in June and July 1960.
ql. :_t

.,;:".-o

Eye also noted that although pollution entering the upper sand-art_riw.tl aquifer would

flow at a low velocity toward the production wells and it would-take m;n_':yilars to reach
r' ,d , ;_,

them, many years of pumping would be required to eliminate t.h_,._cc.u_'ulatedcontaminants.•,:,."-...'_.,_"':",...

e_ °"b ;:'

2. At the suggestion of the U.S. Geological Survey (USGS), ,_il!t$:.a we]i.;i%"talledin the upper
, , . , "b . '%o ' "; _:.. '!'_, ,

sand-and-gravel aquifer began pump0ng cont0nuously In _a.nuar3".tiJ.65.The purpose of thts

pumping was to help contain the ground-water'_Ootami'_on in the waste pit area•, *,

Discharge of the pumped water was initially dirq_1_ .t'9'itbe:P!t 3"Clear Well but in later years
, , . • . _ _'. _ . , ..._

was directed to Paddy s Run. Conversatmn,.w.uthsi/_e,.personneiindicated that this practice
• , .:. "_, .r.%

continued for approximately 20 years but w,.as_:o'.piped_l:_in the last few years.
•l_: f• %.' _,
• " fl ',t' '"%

, , . . ._ o,i o, • ,On May 15, 1965, useof product0onv_el!_.:l._*,l.)_ill, cited in the lower sand-and-gravel aquufer,
tR,

s_oppedas a result of contaminati_!,-.,ln Ji_i'e,and July 1960, chloride levels in Well 1Sranged
,'J' .::r, •'-. i. ',

•w l .:?'% _'i_,,_

between 17 and 27 mg/I and nitrate [_,V_ll;.ra ged between <0.1 and 6.2 mgtl• Significant

levels of contaminants were._tso discovered'in Well 7. By May 1965, Well 1S ground water had
_l;" : ".._ " ".

a chloride level of 300 _/l,'_.r_tes.q_.'_O0_' mg/I, and sulfates of 169 mg/I. In October 1965,

Well 7 contained 1,430.jl_gtlof cl_[t_tle, 4,800 mg/I of nitrate, and 746 mg/I of sulfate. These
._" __= • .'| ._.P •

levels exceed prese-m.lur_nl_lng .W:ater standards and are far in excess of general background.' : .... __ ,.';..

' .',;_,!i:i" .._'::'.'
levels. -,=........ ' ':,:"'. ._E,. _-I_ .:_'._.:!...,,., _, _ .._ .._:_.:,.

.. ;_. ;.'._,_
•.!:'.., ._...._ ....

4. A rev0ew of _':_. bular data from the w'rP laboratory indicates that the ground-water
,.- , ',. ._,,'.,

contar_a'r_, in ma_ of the test and production wells have increased substantially in the

past"_;bri#F. _':summaryisincluded below:
• ,,..;... w. o.

• ;_ ,1%

_;,_° °..

• P-1 showsa steady increase in chloride to more than 200 mcj/!by 1970. These levels slowly

declined, but in 1984 the nitrate concentration in this well exceeded the National Primary

Drinking Water Regulations (NPDWR) twice.

• Well P-2 shows increases in chloride concentration to greater than 250 mg/I (drinking

water standard) in 1969 and 1970. Levelsdeclined to lessthan 20 mg/I by 1980.

G-9



• Wells9 and 85 havealsoshown significantincreasesincontaminantssince1965.

• TOA8 well has shown substantial increases in groundwater contaminants. An example of

contaminant levels in (rag/I) isshown in the following table: qe

¢..b

'_:'!_o

Date Chloride Nitrate Sdtfat'.e_::,.

1/69 8 1.3 .-'", 2 '"_.,i':.

4/71 614 10.9 ..//" .:3i3Q

• , *°._W0 ._._o....,:.,m_.** 0

4/73 763 2.0 "'_.._r..497

•_.. *_ _

Radionuclidedata were not availableinthe tabulated:datafc[r,.thesewells.However, for
•_..'._:,, -;"

comparison, the 1985 levels in TW-10 for chtori ".d_.';,_ni,¢_S;..:apd sulfates were 76, 155.6, and

470 rag/I, respectively, and the uranium conc;e_trai_-.was 13.88 pCi/l. Sulfate, nitrate, gross

alpha, and possibly gross beta levels werg_a.[I ab_e..NP_R or National Secondary Drinking
Water Regulations (NSDWR). '_';.i;;;_",_i',._";:?"

, ..%.'..,;

5. In response to indications of eleva_;!e.vel'i_"q'_jpdionuclides in offsite ground water (by Ohio
EPA), a study of uranium contam|natio_:].l._.the sand and gravel aqu0fer was begun in 1984.

Above-background concer_ations of _anium were found in 24onsite wells in the upper
• "-';_".'_._., .

_nd-and-gravel aquafe_,.,(Dam_,,_and._-_oore, July 1985a). TableG-3 and FigureG-2 are

extractedfrom this r_i't. _i_ure G,_'shows the atx_v_background uranium plume extending

along the western s_.'_._unda.._:"from the waste pit area progressing generally toward the

south (more or)_rai_;(i_(_round.water flow)off site.
.*" t_'* *!', _ *_"

•,: _;.. ._...'"...'_.',i,,_,,,

6. Following..t.h,e •fi_ound of RC_ sampling in 1985, a report was issued to the FMPCby its
consul_ti:(_'ames a'h_Moore, October 1985a) on the sand and gravel aquifer• The report was

..".,: .'_,.:
the fii_.'_._:_eries of reports on the sandand gravel aquifer. This report concluded that there

%;,',, _,

was clear =nd!,c_t_onof waste pit area influence on the sand and gravel aquifer. Dames and
Moore, as part of its RC_ monitoring program, developed two tables (reproduced here as

TablesG-4 and G-5) which identified both "possibly elevated constituents" and detectable

metals in the sand and gravel aquifer.
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TABLEG-3

ABOVE-BACKGROUNDCONCENTRATIONSOF
URANIUM IN GROUND-WATERSAMPLESFROM ONSITE

WELLSIN THESAND AND GRAVELAQUIFER
(FROM DAMES AND MOORE. JULY1985a)

'" '.... ' ....... , _z','_,* ,,,

Value* . ....,.:,;_
Well Number ScreenedZone (U in mg/I) .'.'i,s....._:.:,,..;.

I II I IIIIII II I I °'_' '"'

MW 1S B 0.009"'i,"_"
o, , _, "

I II I I II i" q, ," -

I I

MW4 B ... ,
MW 5 B '_";' ---:"lh:P_¢.'/._'":.

MW 9 B "1'i":',,. 0._,ii i I i. • * ¢1_i% I

MW 10 B ...-_:_!,,'0:0.19

MW 11 B,':',.,,,..,. _".,,.. 0.004
II _'li i i ii

.,,.-_7"-._::". "'"Mw 13s ' "..,. , " 0.015
I I I I

% -i_.. "%

L. ,, B,i=" "&:'" ;_. 'di"MW 13D :" '" 0.010

"." _: .... .4 •
MW 14S ,,. "'.,;_. O.120

,..... ='.'i., _ '"_ '; , ,,

MW 14D '_:;'_ B '"v 0.140
"e'L:'_'!'i_"fI ii im.l

MW 15S "_" O.140
I%

I -i "_.._."_ = IIII I I I

wM 1 ".'=', B 0.002
.7' ,,Til I "It_ ' '" _;"L,e ;:- I

MW..T'6S : !:-S A 0.031
.. ,., ,,%

• " 41" ,; 'J.[ inn

M W,.l;6J_i.i_i:".,?"_." B 0.025
'.i_!__. .'.j,,_',",, ,,,,,,, .

..'._ 175_'=_i:'' A 0.003
• ::" I I Ii]

.":-::;" " "u, 0.,'i-.'_'..M..,W.:,_D,, B .002'._,_-F:,'";",_:-'" -
..... "_:, 18S a 0.002.,_ ., •

.'",;;";.-._?. '"/_" i i
,- / i,' _ "b-.... _ MW 18D B 0.003,1' "_,

• ;, '., ...' :;_!.'_ , ,.,
'• .;.' I, ._'•

• '..'h ',..

,, ",

"_.., ._
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TABLEG-3
ABOVE-BACKGROUND CONCENTRATIONSOF
URANIUM IN GROUND-WATER SAMPLESFROM ONSITE
WELLS IN THE SAND AND GRAVELAQUIFER
(FROM DAMES AND MOORE, 1985a)
PAGE TWO

i'
• n rll ii , ., ",.;r ',.

4....b

• .":;'_,

Value* ,.',t:,.._.,'.,,,,:"._",..
Well Number Screened Zone (U in mg/l) "'" .....-_,_..,

• ,* ,%
I I I II II II"I ".,, -

' e"

Mw19s ,,A ''....' "i:
......:_, .,_-. .......,MW 19D B 0.024. :'-';. " ...._'"*'

• .. .... .

I II I I I IIII # I , '" .;?•

MW 20D B ..'",i_'0:002 ";:,."-- ...... * :_,;-._*'; .:', T".

IMW 215 A "':;ii'._,j_.':__"'."'v ° • ,.,. ;-

lr IIIII I r i| lbl" I I I

=MW22S A ":;:;"'. 0:_),_.
III

!1._.. =.. '...%

A. Screened above blue clay layer;.ri_,_upp_r part of
upper sandand gravel a(:_ifer.L,.":.,.• ;f. '_ ;it.,

B Screened above blue;_¢lay%t_rer ira"lower part of
upper sandand grav_,,aCl_Jfer."_.j'_,

•. , • ..... .','.:i'- -i'.,' T_:.

_amplestaken Marct__lg_S,;._y;',D'_m'.is& Moore
% .':;,_..... ._; '.

• .,:_!_i!;,

Background ran_esi_.rom'_O0,01 mg/I to 0.0027 rag/l:
Average value of lJ._0.._., mg_l"was used for statistical
comparisons. ':'_:_i_'.,;_,

• DOE Gu.i_lelinefor,-_Jranium in water released in
uncontPbl!,_daree_{i_-_ 1.8 mg/I.

,.* ..;; t o

....;- .."';;_
•_. ;; . , .._," IL.*._

• ..._T.,,, _;i:,_; ," i ii..

, _.,,.;_,:_'

._" ' ."._ _.t "i' . ",_ .;.'._.
";'. ' .it,

• . _.' ,:;

•', .._=',, ..."
%._..,o

a;!....
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Figure From: Groundwater Study Task C Report, Dames & Moore, 1985

APPROXIMATE EXTENT OF ABOVE-BACKGROUND FIGURE -15-2
URANIUM CONCENTRATIONS
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TABLEG-4

POSSIBLYELEVATEDCONSTITUENTSIN SAND AND GRAVELWELLS
(Ali Resultsin ppm ExceptAs Noted)

q

lD 10 13D 14S 19D ',i i_",,.19S

i i lit: i. i t
Chloride - - " _'':_

....... II I I I I L ' el I I • '=

Iron 61.8 - - - ,- -- 0 -
I

Manqanese - 5.5 - - "":._3;_3"......"'" --

Phenols - - - _£,0"_,',.' - '-" -
n _ ' ° "", .'_=%', '

Sodium - 162 - -;,;_',_::""" .._" 180
",I" ,'II II ii I I • p. II

Sulfate 470 300 'i!;_ "" !_,- '..- "_, 440 -
I IIIIII I I i ii.I,1 ii iiii 'e

='Io.,,,,. • *

Calcium - 1,232 "_"=; • 7""° '""'
• iii III II "'i' ;P° III

% , ,;. %

Fluoride - - """" ""_:.,1.1 - 1.06
I I I I Ii I I I q .',

Nitrates - 155.6"/" _'., -"'":".,_' - 25.04
, ,,r -, ,,,, *,_i':'' _';: ''_. ',.J' ,_l

_' ,i;',' "_"_ :=",=,TDS -,-, , , , '_.,.,_,_.,
.... -'"; .i'L..._;.;si'.,. _',_t.

I

- 32 - I -COD 84 '
I I II I ii; ,

._; T, %:'.

pH-lab (1) (2) - _.,_',,!,_,,"6.97 - 6.83 -, 'r _*

i III I "1 "- " II I I

Conductivity (1)(3) ._,_:,. 2!4_.0. 1,250 - 1,600 1,000
I I I

"', _i_., ,..,_'_'TOC (1) _,_, 5 '_,_.;__ - 4 - -
_. ',_..,'. ,'_. ,. ,

• ....,t ¢%

(1) Average of f_f me_JremCnts
(2) Standard pH'_._ii_ii _:'_ ...::_;_!_!_"
(3) Un0ts,n._mt_or#ch_%',,_!.-"

.,' ,;;, _,_, •
....:,_, ,,_,:!,

",_:_!_;L..

..."/ -,,.
"._.._;:=/.;',.

',;;,,'::
'.Z
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TABLEG-5

METALSDETECTEDIN 7 OR FEWERSAND AND GRAVELWELLS

,,, , , , ii .11

Well Number .,..

......... ; I TL...., |

lD 10 14S 14D _SS I _9S _.';i. ,'/",..,,,,_,,,:_,.1OS-2
II II I II IIIII ' I

_.- .

Chromium (Total) • O • • o".,i_ '" _,. _;.,_.......
' '_n" ',]? • , ";q a'-'

J" '; "_rl'.,

Copper • • .'!_,.e ,,.,:._
I III " _ I "1 " iii ii

Cyanide " :,i"..e'"._'."_"'.
,,, ,, " ._',1"i:' 'I,' I

Lead • • • *_:_"', _:_.i_:,,
I I "°'_ II I _ _" i i

Nickel • • • • ,_. ....• '.o'_
iiii ii i '1_ liill I iii I

' ,i:'i...........;, • •Zinc • • • .',,,,.. bOL+

• 'o; . ,.:.'* '% ,,,

1. Ali measured concentrations are belo_/_!'_RAIii_i_,.t_xcept the value of lead in well
- MW-14S'_nd_hr_nr_mih_elO_MW;-.l.4S_'-_iiR_d i'_S.

, .!_._, '.,.:%,,,,." ,
is_' ,if ";,I ",
_,._l_:',r.. .,._.,,

._;,_i?_?..,_ -
.',=.%_.

"¢_ i '

' _',_:;l,,e .::.i

_;:' _!k" '_.._._,
,:' ._ /.'._

L _i;**** ._' .,_.%" rv.lIV,.

".'. ;i',.'_ i;i'_" ,')ii'J'

' :_!L".'. ,.1.""_,"
. ..t_.¢:._,_ ,i_..?.._i!! .,,, .:,' ,_'". -i.,...',,. ,."

., _?j, ,"!Lr
,, _:';_ :.4'._ .e""_' _i" '. .?r'"_,/':_ ' ':?;_.:,.

'ii. i"_'
c.'. _ ,,,._. 't "._ _ ; 'I.

• °*' .'i" ,,.v? *,I_*

," _:',. ," _.i_'

• ' * .ii' " .;'."

'i ,.,, %%
%!, .,,..

%, %
%, ,

. i_ '_

Ml"
I,.I- I _



7. A review of the 1986 RCRAmonitoring data for the sand and gravel aquifer indicates that

9 onsite wells exceeded the maximum contaminant levels (MCI.s) as found in the NPDWR or

NSDWR for at least one parameter (excluding coliforms). TableG-6 presentsthese data.

Although many wells shown on Table G-6 exhibit significant coliform counts, the FMPC ES&Hstaff

indicates that these results arose from bailers that had been Gored wet and _.,._.swere subject to,,' "_o._. 0 , .

bacterial growth. ,'._ ._",,..• uv.j, ' ,I=., , %

q •, "_e ''

v 0 , ;o

RockAquifer On Site " _"

.e !s;-. ' ,'% _sf.,

. Only one onsite well monitors the ground water from the lime_,_hd_hale"bedrock. Well MW-12

exhibited Primary Drinking Water Standards (PDWS) exceede_._"¢_itomium and lead (see
,_.,. ,_, ;

Table G-6). Benzene and xylene were also detected, bu_',a_samplln_l,,,errorwas thought to have% , 4. .,
_i ;,%, u_'

created these levels. Additional samples have been ta_,_,t_:_el!, but the analytical resultswere
not available during the surveyteam's visit. ,,%. "_:_,);'.,.,

'=, ";, ., , ,. '9

1 Glacial Till Off Site ', _'_" "'*,-_"

• "."- -_,.;.... _., • .

No data are available for ground-water q'_( w_h,the glacial till off site. This ispartially because

the areal extent of the till is limited and _e very few wells use th_s zone for production

purposes. The only reasonably cogent data l_asefor the till is at the "Old Cone House" (TCH) weil,

located northeast of the prod_'_mn i_,_._b=_tlll on site. This well had been monitored since 1966

and was abandoned as a me'ni_ori_g poin_n 1985. The data on ground water for the period show
,," _; .,, ._._ ,.

exceedences of the NPDWR,or.,,_ ._.. !_MEL_for both sulfate and nitrate throughout the sampled
•_ i_.'_, ,_.

. , _, _..', ,.',._.," . ,
years. Average 191_.',_,._....ium _'_._ntrat_on in the TCH well was 6.43 pCi/l. This level ts above,..,..a ",'.!'., .,.,,,'

background for t_.c;' san_ .and gravel aquifer and was higher than any average uranium

concentration for onr;_'t_ii_eltsin 1984..,;, "_ -, ",;_:'_,,.

S_andand Gfa_eJ.A_.uiferOff Site

. •

Elevated levels of grossbeta and grossalpha activity were found in four offsite wells bythe Ohio EPA

in November 1981. Subsequently, FMPC began sampling o_'Nite wells. The summary of this sampling

effort follows.
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TABLE G-6

SUMMARY OF 1985 SAMPLING PARAMETERS EXCEEDING PRIMARY AND SECONDARY
STANDARDS iN SAND AND GRAVEL AQUIFER

, ,

PrlmaryStandard lD 4 5 8S 9 10 12 14D 14S 18S 19S 21S 22S OS-2OS-3 13D 19D
III I III I1 I

Chromium/C).05 .055 159 .147 •133 .. i:'', ,m

i

:_ ..... _ ':'%i r' Io.Nitrates/10.0 155.6 25.01 39.,..42 ., ..

Lead/O.05 .320 .I .072•!,.' ,
• .,'....

-.,:::_..-;.,.,:"'","
GrossBeta/30 33.79

(avg) 78 46 44 1250 40_T.,78 424. :E''..
I I I III

.,,.3,g_._.,,...e '"

Gross Alpha/15 15.77g 18 47 2 T-;, ':l'g".'...,
(av) . , -, ,,,

6

Radium 226 + '"'. "" 'I_"_'_:.,.

228/5 .. :,.....J.... ., •
I I II II

........... i -si

OcherSelected """"'., _: !"
ii'% , °,,

Parameters '" :',._ '*" ", ; ,t. 'i_' *'%,.... ,, I

Chloride/250 .".'-,;.,,,:_,,.,.._,,',,.,,.. 300 440
II I iiiii -. r " _ _ " " ' 4 " I

'..L'-_,._; .... '"Sulfate/250 ._7470,_,.._. "_,':':!..'
ii

Other ""_V'__, ' _''

Radionuclides -,. ::_,

Above MW-12 ,,_:.

kg *=.W ':'_"
Bac round .....::_ .... ,,

• _._.",'.,iC;' 40Potassium 40 ,_.:... _,......

Thorium232 ,.._: ,",*e .. 80
, .* .i::' .':K •'" I I II II I

Cesium137 'i'i; l_'_;'" :';;'_';"".... 110
-'_ h, _i"'°!.. _-;

I IIIII I I

Strontium 90 .'.'_: 24
.... I ' ';_:* ;" _

I' :'_" I'_'' ".Ruthenium 106 ._...,:..._:;:T",_;,.;!:,,_ 75
:,:,' ¥

,' :i "_. "_. ':_,
Neptunium 23.7 :'"'., .,. :,;. ,, ,

° _ e "
lI • ::.,, • .::1,I.I

'_ .,..,_

"i_. ".
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1. Sampling of offsite wells by FMPC (14 wells in 1981) and the USGSin 1982 revealed three

offsite wells with uranium concentrations above background. The levels are shown in the

following table and are compared to the onsite production well P-3.

Corresponding USGS Uranium Concentration
FMPCWetl Number Well Number in ]_tg/I

ii iniii i ii i i i i .iu i i let

12 (HKS) H-108 2;50 _',_'_,
o,. ,_, . w

15 (DS) H- 111 -,_,.,_,.:=,_:...

i:N17 (AW) H-121 ,...'=, ;,,,,. .
P-3 H-130 ,.' ,. ',,.0.8....

, ! _.. '",:'.'_ .:
.' i.' ,_.**, ",..'

The USGS study sampled approximately 33 wells and._d_fin'_,.an area of approximately

100acressouth of the FMPCwhere uranium levels were ete_at_ _'_'''''/
6*::** ** *_ lm• _ *

...,:?... -. ,.
• , ,-,

2. Sampling of the offsite wells was continued by I_M_._i,_.r_ti_4n:1984,Dames and Moore began a

study to assess the sources and distribution q_,._ranlum,_outh of the sate. The results of th_s

study indicated that above-background ,/ranium:':conce'r_trationsin ground water occurred

along the entire western boundary, o_.th_;-_:_ara'il_l to Paddy',, Run, extending from the
,_ '" ,.....',;. ,., ,'_, ,,,_,

waste pit area south to the three affe_:ibffitte':v_'ells (Figure G-2). Elevated uranium levels
• ._ _. ..._.,_:_.

, L .".._ '_!; *f, , "

also occurred east of the waste p,ts _l;h,e upl_r.sand-and-gravel aquifer.

..,'%,

The Dames and Moore _dy suspe_l_d that the primary source of offsite uranium

contamination was the _i_..rrn _ _all ditch south of the site and Paddy's Run,which had

receiveo ranium-beil_g _rm se_r flows for many years. Thesewaters could infiltrate the
,,._.,..,.,;'i_:;_" .,',, .

upper sand-and-graVei_.._pfer.._l_ere the material was exposed near the surface 0.e., where
,, ,, .... "_!_._'. ._-:"_i""

the blanket (_'_er I_'_$bility glacial till did not occur). Potential sourcesfor the storm
• ", _*_' _._,

sewer ou_s_,._tc_.__:t,._ddy's Run were originally considered to be the waste pits, the• .:_. *. ,_';: _ ', , i_ , : ,

productior],a, reg',_:"_ the fly-ash disposalareas.

,."_'.. ..,:;_,
3. By 19_S_,,_>K:siteWell 12 was replaced by a deeper well drilled by FMPC,and bottled water was

• ,_,_ _,

used in pla_O:_ the other two offsite wells (15 and 17).

4. A 1985 report and groundwater model by Geotrans developed for the Ohio EPAindicated that

an additional component of flow may exist to the east of the FMPC in the sand and gravel

_quifer. This would result in a groundwater divide on site and could indicate the potential for

movement of contaminants from the site to the east (Geotrans, Inc.,September 30, 1985).
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5. Recent work by lT Corporation for the DOE on site has included the addition of wells to the

east and southeast of the site. Although specific contaminant data from this work is not yet

available, preliminary indications are that the area south of the site and the Southwestern

Ohio Water Collection Systemarea east of the site have been affected by FMPC. Addltionally,

the buried valley or sand and gravel aquiier east and south of the site.,_s../_,i;been potentialiYaffected. .q_;.::,!'2'i:i,!+,.,
o i ',+.. "+i,.. ?.

,++,t' +Ii+,+ b'.' .i _ "+'1+'_i+'

6. Three offsite wells, OS-1, OS-2, and OS-3 (12, 15, and 17), w_"+nc.t_2_ed in the 1985 RCRA
, +"++,:"b,.,'. ".,+i'.'.::.',:.,

sampling. Grossalpha and beta actvvtty were above NPDWRMC_'m._-2. '
' e + , ++' '+,_%

+, ,+x'Io. _ '%:+..;+ ,+

,+,,,+!,'4:,?,,,.., '".+
, ,. "i.+. "'+i_r) '_'t+;. +,Bedrock "_"_.,,,r S0te ..'_",..,,.,.. ".+..,"

, _ '++,,i.'_ _-
i , 41' ++'+' " •

• ,,,,, '+,J; It.• ' % +ll'+t,
II+,+' "4+ ii: !, ;ii

No bedrock wells are believed to be monitored downgrJ_+.mnr _t.Ihe.slte.
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AHF - AnhydrousHydrogen Fluoride
AMAD - Activity Mean Aerodynamic Diameter
ANL - Argonne National L_boratory
ANH3 - Anhydro_lsAmmonia
ALARA - AsLow A_ReasonablyAchievable

BaCl - Barium Chloride ,,,
BaCO3 - Barium Carbonate _"';

0 _o

o=,., • ,_

CERCLA - Comprehensive Environmental Response, Compensation, and Li_iUll_tyA_.c=co3 - Ca bo.ate ..!.:::.:i. "'"'::
"= 4" _ "

CB Catch Basin " • '" * "'m .¢. _. . ...... .. •
"% 'w' .rd_e'° ' ' ,e*o'

CFS - CubicFeet per Second "",._,,.
el- Chloride@J

..._ :_,.. "...,:,
0 %141*mi , _t °

CI2 -Chlorine ....'... .,_, ',.,.
CFR - Codeof Federal Regulations ..._... ..,
CN Cyanide .".'.,., "'; "
Cols _.Colonies ""'., ",-. "':':"'

Cond - Conductivity :". .......,,...,..;{:"
Cr - Chrome , ,, .... ' --,

• .,% . .. .,.

Cu - Copper '.,,.::: :. "._.:,,,.
_,z=r_x_en ', ,., ., .,,DO - Dissolved • :.'.o i,., ..

%, '._ ",. "._o

DOE - Department of Energy ...... ";,'.-:.,!_.,
,' ." . r' % "-", ': ..

EPToxicity - Extraction ProcedureToxicity,_,:_., ".._.':;.;...
ES&H - Environmental Safety and He_,,, ,.._, "'":::,::'.

F- - Fluoride "'"-;"_'-
po

• II' '% Ill

F2 - Fluor0ne ,';, ,,_ .-':"'_'. '_ . v, r ,;_

Fe Iron

FFCA Federal Facilities_COmplian_e'_reement
FMPC - Feed Materia!f'_odg_:iion Center
Ft3/Yr CubicFeet 1o_l'Y:_ilr',i._':_' Si!i!.'

GPM Gallons,_:_'-M_ute ',..!_,"
• ,'_. ,i ,•

.' ...!_;' _ ,,',_

HEPA - High E'__"_(:ulate Filter

HF - Hyef(acjen'_._: ide
HNO3 -.Nitfi¢._cid "_,"
HSL .'_:_aZa_.dousSubstanceList

KCI - Po_._ssi'umChloride

Kg - Kilografn
Km - Kilometer
KOH - PotassiumHydroxide

I - Liter
Lb - Pounds
LLW - Low Level Waste (Radioactive)
LLWPSS - Low Level Waste Packaging and Shipping System

__ _
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m - Meter
MCL - Maximum Contaminant Level
mgd - Million Gallons per Day
MgF 2 - Magnesium Fluoride
mg - Milligram
MH - Manhole
ml - Milliliter

MMCS - Maintenance Management Control System "q' :?

1Jmhos - Micro mhos ._:,,.
o,_ * .

MSDS - Material Safety Data Sheet ,' ,:"._.',:',
• .wl=l.. !.,

NaCI - Sodium Chloride " "" "/r ,° "d "" ".' I0

NEC - National Electric Coil .- .' .,' .'e* .4 i ,b .,_ .

NESHA_ - National Emissions Standards for Hazardous Air Pollut.ant_*',.:'..,,".._-.:.....',.;""
NH3 - Ammonia '.: ,._:.ew, h . .

Ni Nickel """" '" "
NLO - National Lead of Ohio ..'.. *_ "-,.

'° 't_h," ,°,' "e

NO3-N - Nitrate Nitrogen ,,.. .,,_:
NOx - Nitrogen Oxides ...:',... ..:_,,.
NPDES - National Poilutarvt Di_:harge Elimination S_..em'"_'i .".,, ":i*."

NPDWS National Primary Drinking WaterStandards'::,_ii,'i,_;,::'i'°... .....,...._"i_,,
NSDWS - National Secondary Drinking Water S_n.d. ard_..",..,,
NTS Nevada Test Site ".,.:"..., "'_',."'..,

NTU - Nephelometric Turbidity Unit -'.,.",...,_,,. ".,.."...:.,...".
":i i'_j ",,. ""._.

O&G Oi and Grease . . _._ . .,...

ORNL Oak Rsdge National Lat:_ratq_ '.,.,..i;.,"""
' ' b.'.V ',ORC) Oak RadgeOperat|ons Offlc_ ;.,-.., ,.:._.,.

PCB P'o_ycn_onnatea umpnen y_s •-;.*i"_,
pCi - picoCuries .,,. ,
PDWS Primary Drmnk_ngWate_,;_ndar.d_"
ppb Parts per Billion ,_;.,. _,.:_,,._,:,_

- '=. ii ,,.ppm Parts per MiI i¢_1.;"

R - Roentgen ""':_,_j_" ..;.;_;S

RCRA Reso_,rc'_._o_rvati$_'_nd RecoveryAct.
Rem Roer,f_[er_.Ec/'_vaier+t,Man

.:.I :;' _='_°.O_o ', o . .

FI/FS Remeyiii..,,,, a_'._estigatm n/Fe asi",_..."-., b_i_tyStudy

S&A ,-'_ml_ing and ;_nalysis
S02 ""-'_.ul._l_)i oxid•
SOPs -Si:a_" ard Operating Procedures
SWMU - Soli¢_'_acte Management Units
SU . Standard Unit's

T1/2 . Half Life
TBP . Tributyl Phosphate
TCE - 1,1,1 Trichtorethane
TCH . The Old Cone House
TCLP - ToxicConstituents LeachProcedure
TLD - Thermol uminescent Dosimeter

TOAB - The Old Administration Building
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TP - Test Pit
13D . Treatment, Storage, and Disposal
135 -Total SuspendedSolids
t/Yr - Metric Ton/Year (1000 kg/year)

UF4 - Uranium Tetrafluoride
UF6 - Uranium Hexafluoride
UO3 - Uranium Trioxide ,.":,
USAEC - United States Atomic EnergyCommission '...::..,.
USEPA - United States Environmental Protection Agency .,;_,_.,,._"......,_.._"_',,.
USGS - United States Geological Survey .... ..... " '"'

." ,. °',.,""

WMCO - Westinghouse Materials Company of Ohio ',.." ;'
i' . % i" .,a=,._ '',,,

WTP - Wastewater Treatment Plant *.,._".,,,."._......... ,.
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