U.S.

Annual
Envirenmental

ol W PR

“'*.A.
‘h
* i

J'; } :’FJ ; y: ; ..‘,’ L& - .

:rh f %mﬁ rnn Gas s:oh Ptq?n s‘uppo;ts a

Wi vﬂn&y_ofﬁlants rT is éaed a'; £art of a reqredhzl action

. J&festqre lime Qudga almgnrlk frém the ﬂie mr{!ebtm&nx plant.

T ",.f g‘- & "'1" S T Y are:
;: .*'.‘ QIR A VM



This document'is approved for public release

per review by: ‘

Henry H. Thomas 9/15/05
PORTS Classification/Information Office Date




DOE/PPPO/03-0001&D1

U.S. Department of Energy
Portsmouth Annual Environmental Report
for 2004
Piketon, Ohio

Date Issued—August 2006

Prepared by . v
CDM, a Joint Venture/Environmental Quality Management, Inc.
Piketon, OH - a
under subcontract LPP0550003

Prepared for the
_U.S. Department of Energy
Portsmouth Paducah Project Office

LATA/PARALLAX PORTSMOUTH, LLC
managing the
Environmental Remediation Activities at the
Portsmouth Gaseous Diffusion Plarit
under contract DE-AC24-050H20192
-for the
U.S. DEPARTMENT OF ENERGY



CONTENTS

FIGURES ...ttt sttt e e s s st st e e s et s st e s e r et e st as e et s e seame e eenennnesnnsrssnnn vii
TABLES ...ttt te et e e st et e e s et s e st e maem s e e e s et e s meete s e aeas e et sas e st e et e enesateneaneaseaesensensesnens ix
ACRONYMS ...ttt ettt et e e e e st e e se e e ae st et et et et e st san st satennesaamrenseanesssamsassnnsans Xi
DEFINITIONS ...ttt eteet et et s es s e s e s e s sese st et assesseseseseasensesssesaeestssensnaeseantameenansesnsenssnsenns xiii
EXECUTIVE SUMMARY ...ttt etentese e eeteseesseeste e sseestest st st e s essaneesesstanssseenmassentasesansansessants Xix
1. INTRODUCTION .....coioiiiteireceeitnmentnte et e et eeee st escstes e sessess et cate e sae e s e e st s s et eneseuesmeessassansnnasnsans 1-1
L1 SUMMARY ..ottt st sses s et st e s s st s s s b scmsom et e e sanansebinne 1-1
1.2 INTRODUCTION.........cereememmcemermeresensreseressastnesseresesassasssestuscsnsasesssnseneenssesssssecsssessecasens SRS B |
1.3 DESCRIPTION OF SITE LOCALE.......oooomeueeeeeeeeseeesnistenaessenssssensssssssesssnssesansaesasssssessnssaes 1-2
1.4 DESCRIPTION OF SITE OPERATIONS .....rmiimriimeisciciscsm i 1-2
2. COMPLIANCE SUMMARY .....oorooomomeeeeecaeeeseseseseeesesssessassessssesssanseeesmsssssassesesseesossesnsesasessessssens 2-1
2.1 SUMMARY ...ottiitiieiecteensceites e nee e te et e s e et s sae s ae st e sas s s te et s ant e ssmeeaneseanseuaeseannassasiassnsnin 2-1
2.2 INTRODUCGTION.......ttsiesiintiininrientessentessaseeresteses s srtassessesasenisssesensastesssssassssssneasassrasansessessessens 2-1
2.3 COMPLIANCE STATUS......ooueueerusseeseeeessimsssessssisonsessssssssssessessasesasessasesasssasssnssesssomsecassenseesions 2-2
0231 Environmental Restoration and Waste Management....Q .................................................... 2-2
2.3.1.1 Comprehensive Environmental Response, Compensation, and L1ab111ty Act.....2-2
2.3.1.2 Emergency Planning and Community Right-t0-Know Act...........ccceeeevuerceerunne. 2-2
2.3.1.3 Resource Conservation and RECOVEIY ACt ......ccovweuereeerereererenesisereereseresssesssasnes 2-3
2.3.1.4 Federal Facility ComplianCe ACt........cceceeueeeeueimrerseionenieneaniiereeesaisaeresansssnssssnese 2-4
©2.3.1.5 Toxic Substances CONIOl ACt ..........cvereeceeeeeereemsrereesesseeseessssssesssassiocssnssssessmens 2-4
2.3.1.6 Federal Insecticide, Fungicide, and Rodenticide Act ..................... ceereieigmreeneanas ..2-4
+-2.3.2 RAdiation PrOtECHON «....eevveeuceeacseeeseseseariesscasiesesesassessssniesssasinsesassesssssassessessassessrnsasnsssssasns 2-5
~ 2.3.2.1 DOE Order 5400.5, Radiation Protection of the Publzc and the Environment ....2-5
2.3.3.2 DOE Order 435.1, Radzoactzve Waste Managemenit ........ seesresseesirarearenteanieesenas 2-5
2.3.3 Air Quality and Protection..................... eeesiresisressreseienassesanesanaasraresressan et rereaans 2-5
2.3.3.1 CleaN AL ACt..cuucueeeeeeeerereseeneesessesesiesasssssssssssessasesesssssssseassssasssessessssssessmsssssessss 23
2.3.3.2 Clean Air Act, Title VL, Stratosphenc OZODE PIOteCHion .......ccooeeeeeeeveeseeeerrvenne 2-5
_ 2.3.3.3 National Emission Standards for Hazardous Air Pollutants ................................. 2-6
2.3.4 Water Quality and PrOtECHON .......cvceueeererereeenreeresetessesesesesesiassesesessessseseesaesesesennes aeeierenns 2-6
2.3.4.1 Clean Water ACt ......ceevevereeememuerenrraesesesenseens erereneeaeas ettt eaesaee 2-6
2.3.5 Other Environmental STATULES ............cceveveeeeeereerenrsesesesssaesenssesesessessesassassssesssesns iereeeninesens 2-6
2.3.5.1 Underground storage tank regulations.............wcuecemeucenimimcresnersesesesessersecss 2-6
2.3.5.2 National Environmental Policy Act.........;cco.v.... e Cesmesenesstenssssninaenese 2-7
2.3.5.3 Endangered SPECIES ACt ,.....c.ueueerereererrsesssissesesassessesesssnsssssssssseesssesassesessesenes 2-7
2.3.5.4 National HiStOrC PIESEIVAHON ACt...........eererereeereeeereereerssesseeseeseessesssessssssessessessos 2-7
2.3.5.5 Archaeological and Historic Preservatlon Act and Archaeological Resources
Protection AcCt.......coceucecernrreeerccetreeeem e e tseeetrene ereerre e et natenae 2-7
2.3.5.6 Farmland Protection POLICY ACt.......cceeeereeveceremmrieeinnraseesnesssunssesasisseseasesssssesenes 2-8

iii



2.3.6  EXCOULIVE OFAGTS «..erevovveeeeeeeeeeeeeneeseeseesesmseemsseesseeseeeeesesesssesmmseessssesseseeeeemssesesesessesseenmees 2-8
2.3.6.1 Executive Order 13148, Greemng the Government through Leadership in

Environmental Management............ ..o eoeeeaeeeeeeeeeaeeeaeeearaemssseeameeeaaneananaes 2-8
2.3.6.2 Executive Order 13101, Greening the Government through Waste Prevention,
Recycling, and Federal ACQUISTIION. ..........cccooeiooeeieeeeeeeeeeeeees e 2-8
2.3.6.3 Executive Order 11988, Floodplain Management, and Executive Order 11990,
Protection of Wetlands erertetateteruessesiesmerassesesiasrasrastassastiesasestesassastassestanneeesanenaens 2-8
2.4 OTHER MAJOR ENVIRONMENTAL ISSUES AND ACTIONS .....ccocotiieeeeienrreneeraeeceeeneenes 2-9
2.4.1 Environmental Program InSpections............ccooveremeemeomemiiic ettt 29
. 2.4.2 Inspection FIRAINES........coeemiiiiiiiiniiciiccccnees s beremrermteraneass 2-9
2.5 UNPLANNED RELEASES.........coot ittt tenne st e b saa b s s san st enenes 2-10
2.6 SUMMARY OF PERMITS.......ccooiirireteneereenneieee et e eeneenes teeeeetene ettt teete st et ansaeanesaaan 2-10
ENVIRONMENTAL PROGRAM INFORMATION ......coieiaiaraeneeeerercercserseenestenessesteseesesesasensensence 3-1
3.1 SUMMARY ...ttt tstet e ese e se et eeste st et e st s e tee et s e e s eeneenaae et sme st e s anesee e s aeseneesessensaneantsennease 3-1
3.2 ENVIRONMENTAL RESTORATION PROGRAM.....ccoeuiueiirrrenecrencasecrenesstesstasaseesseaseaeses 3-1
3.2.1 QUAIant L......oocoeeeceeereeeiiccnteerertee s s teecstresesetsescenasnssessssnsasssnanen etrenteresreraeearensensberinaeeen 3-2
' 3.2.1.1 X-749/X-120/PK Landfill........ oottt reveeeens 3-2
3.2.1.2 Quadrant I Groundwater INVesStigative ATEa.......c.uecveeeeeermareereecersrannesenseescsecsaeneas 34
322 QUArant IL.......c.coiieiee ettt et et s et se e st s et s e e et e e me e seaes 34
3.2.3 QuAdrant Il .........c.emeiiiiiiiiiiitctcetccte st e e n 3-5
3.2.4 QUAATANE IV .ooeeeieereieeeee et eescse e se e s s e s e e eseasseessenseeseaaseanse et saneeaeaasaesenssrsnnnsarnansasens 3-5
3.3 WASTE MANAGEMENT PROGRAM ... oo soeeesiesseresesseeeesessesseere e eneeeeeneens 3-6
3.4 WASTE MINIMIZATION AND POLLUTION PREVENTION PROGRAM ......ccvcevvcirracanes 3-8
3.5 ENVIRONMENTAL TRAINING PROGRAM ......ociriiiicieietanteceestereenesesssenerestersseseesssnens 3-9
3.6 INFORMATION EXCHANGE PROGRAM .....cciooiiiiecititeetneeiesstesseecnseseenetesecacas e e eoesnenes 3-9
3.7 PUBLIC AWARENESS PROGRAM ...coitiitceesierentneeeseeenetteseeseseensseesesasamaotsesanesiasesstsaseneesen 3-9
ENVIRONMENTAL RADIOLOGICAL PROGRAM INF ORMATION .......................................... 4-1
4.1 SUMMARY ..ottt csetiate e et et ae st s eretasesmeessasesesstesatetensseseeseeatentastesaseneantessantraseseessasnsesns 4-1
4.2 INTRODUCTION.......cccocteveneeane seveareeearaaeeetteeiorenrr s sae et n s e e st an e ettt e e e e e e et s e et aae et enenasasresene 4-1
4.3 RADIOLOGICAL EMISSIONS AND DOSES ......ooiiiiiicrnsereecntrcncenssesans eecereneenrenneneaes 4-3
T 3 T B B To YIRS 520 11T ] Lo .U SRS 4-3
4.3.2 AiIrborne EMISSIONS ....cccecceucereenietienteecinieste et ecereeeceesteseseranassseeeseasseseesesacsaesestesesansssnssans 4-4
4.3.3 Dose Calculation Based on Airborne EMISSIONS .......c.covruerrereserasriesesssnsssasssssesassarssases 4-5
4.3.4 Dose Calculation Based on Ambient Air MODItOTING. .......cevsererereserarassrrersnsessessanssssasees 4-5
4.3.5 Discharges of Radionuclides from NPDES Outfalls ..........cccceerieeeseererineneeresensensscannaes 4-7
4.3.5.1 DOE outfalls.......c.occovininieiiiiiiiiniiicrirnrcceccinrssscneseness st sss st e sssnssssens 4-7
4.3.5.2 USEC outfalls4~9
4.3.6 Dose Calculation for Releases to Surface Water ..........covecveeriorresriineieecieesreseeeeesnnsnenns 4-11
4.3.7 Radiological Dose Calculation for Direct Radiation ............c.ccciuomeeereiverennlocerennse veereens 4-12
4.3.8 Radiological Dose Results for DOE PORTS Workers and Visitors............ecocveericuenee. 4-12
4.3.9 Radiological Dose Calculations for Environmental Momtormg Data ............................. 4-13
4.3.9.1 Dose calculation for sediment ............cccccccceec... eeteeerente e e it re et s et sae e et e e 4-14
4.3.9.2 Dose calculation for SOIl.........ceeoeieecrienterieecteerte et se et s e aeas 4-14
4.3.9.3 Dose calculation fOr CIOPS «..cceovecirucrerenieretareieeeiesaeinesionssnessesssansesassessesnsaseeesensdo 14
4.3.9.4 Dose calculation for deer................... e trereeat ettt e e et e es b et onE e eresaea e et st eaeenen 4-14
4.3.9.5 Dose calculation for mllk and €gEs .....ccceereernireniencanene revaranees e eereeeneeteneans 4-14
4.4 PROTECTION OF BIOTA.......ooeeiicioetecceetnrieresae et essen e tasseneseeenens eteeeeenrereeaenteaanaaeans 4-15
4.5 UNPLANNED RADIOLOGICAL RELEASES .....ooceteeeeeerirteiieessesnresessesesssssasasssssssessasssssenes 4-15

iv



4.6 ENVIRONMENTAL RADIOLOGICAL MONITORING ........ooorieierrreinnreiinnenaneensnecananees 4-15

4,6.1 Ambient Al MONITOTINE ......ceceericiieiraerereeiveserreesiestserseesiteeeseesesaseaesesaonaesesssssssnssarassses 4-15
4.6.2  RAQIALON. ..c.ecerecreeeceeeerteieeeser e e st sese s came e s sss s s e essss s e s besa s saer e snsasesnsnssansenss 4-16
4.6.3 Surface Water from DOE Cylinder Storage Yards......c..ccccecueecrmeeeirrscirinrecrensessnneerennenns 4-18
4.6.4 Local Surface Water......ccccvveeevemrcrrcrrcrcuncnnnns erennetiaceene et e sarreat i nesenas seanesreneerassatonasbensae 4-18
4.6.5 Sediment......ccccoovrrrmeercnrrcusccerorecneronnes reeeereeeseet et eatesnetene ne e ire st st arane e entae e e ae s aaen 4-18
4,66 SIE EIIIUEIIE...coeviieciicieiv e veeiesiceiss i st vesanseiososssasessnnsssesasnsassnesensnaesessnnnsanssnserasssnsneranen 4-20
B.6.7  SOMLueeneeeeeeece e er ettt e e e e et b e e e a e A e s e s a e s s nn e 4-22
4.6.8 VEZELAION. .cecueiterirreeeierieieanretsieeiensesesestrt st see st ene st saeseeteseessseseertastsiestsasesestamesiasesssenssane 4-22
4.6.9 Biological MOMITOTING ...coeeeeeieereeeeecireeeereetrcecertreersncs s sesaessesrecseesaessessnssnnes eeeeneennen 4-23
4.6.9.1 DK ..eeeeeeeeieeecves i eaes e ere e reessn e sene e s seesessasasenee eeeeeeraseeiesseeesteeeararanseanentes 4-23
4.6.9.2 Fish .c.cocveereenenaccs rteeeeareate et et et s e se et et e e e s e s e b e R e be s s satnre s eeetesereesesesenenenes 4-23
4.6.9.3 CIOPS.-tecenveemrecerneetentesnestsrateseassstesissessessantassesasasasssse e ars s s nesnesnesse e s rrsnnnassassassen 4-23
4.6.9.4 MiIK AN EZES ...cvveeeeereereece et reeeeteenetestee e ra st e ene st e e sasessasssassesrssasn s n s aesaes 4-24
4.7 RELEASE OF PROPERTY CONTAINING RESIDUAL RADIOACTIVE MATERIAL ....... 4-24
ENVIRONMENTAL NON- RADIOLOGICAL PROGRAM INFORMATION ..o 5-1
5.1 SUMMARY ..ooieiteietetereeneteeeseeseeseeseeeeeseesnsaeeasssssmsstesssnssssasbass i bessssserstsssesaesasssssssseniessessanarsssns 5-1
5.2 INTRODUCTTION......coceeeciieeeeeientriesereeeerteseceeeseesstesesseesesssensssesussssssessnabesses i sessesasssassossssnenes 5-1
5.3 ATR e eeeeeeceeeteee ettt e e e et e et Een R st e e b bR R e oS s R e e b e e e e n et e e R e nenne 5-1
5.3.1 Airborne DISCHArZES .......iveeeeeieirire ettt ceacestet e nee s iresvesassse s sat s m b sm e anas 5-1-
5.3.2 Ambient AIr MONILOTINE .....cceourerreeeeenieseneratesresessentuieteesstenetasessesneneresassese esensasaessnmeseses 5-2
© 5.4 WATER ..ttt cemecsee e asss e bensonsssininnssbsasnss eenteeeneeneeeaes areeerstere e iraeeehes 5-2
5.4.1. Water Discharges (NPDES OUtfallS)...c..ccceoieiiiiimmmeneiniceneencnecssicssesissssnessnssesssensnien 53
-~ 5.4.1.1 DOE NPDES OQULTAIIS ....c.coeueeecrerereesereeeerteitieeeerceneeeeesseeecsneisessescsssssessssansassas 5-3
5.4.1.2 USEC NPDES outfalls .....cccoeoreemrecriiiannsciicsinnds etreeeeietiee st eee et r et ebrataee 5-3
5.4.2 Local Surface Water Monitoring ........c..eccveeeereccrcecneeane. Feteeeeenesstaassene et nenseereenreesraes 5-5
5.5 SEDIMENT.......ccovereervcrrucnas OOV OHO VOO dereeserrenesniedanaseat 5-5
5.6 BIOLOGICAL MONITORING = FISH......coctirirrrteeertenecrenesrrerescnresstestessessssssssssssssesssesnassissens 55 .
GROUNDWATER PROGRAMS ........eootetereeretrerecteseenseseceeesseraeessiessaesessssnsssssssssessesisnivsssesnnsnsas 6-1
6.1 SUMMARY ..vvieiieueeretreeeeestsaeesessessatessesessees et sestenssssas e ssatsbedessesssssansraensssssnssseninssnsenesssasnes 6-1
6.2 INTRODUCGTION.......oceieeeetecteeteeesresreeetneessesneeesesseeeesasemesssemsssssmnsasssssasasssssassmsssenssssassseesens 6-1
6.3 GROUNDWATER MONITORING AT DOE PORTS.......ccconiirincnciinceceiiencsennesnese e 6-1
6.4 GROUNDWATER MONITORING AREAS.......ootoiitrmicshensiiticsissesscscs s essesassnesssnrenes 6-3
6 4,1 X-749 Contaminated Materials Disposal Faclllty/X-IZO 0Old Trammg Facility/
PR OLANAIIL ..ottt e seree et st et aessas s sssss e sesasssnstssssessessassisnssressantonsen 6-3
6.4.1.1 X-749 Contaminated Materials Disposal Facility/X-120 Old Tralmng Facility ..6-3
6.4.1.2 PK LANALII] .....ooeieeeeee ettt et eent e sae st sneeses s sas s e esbnean 6-8
6.4.1.3 Monitoring results for the X-749/X-120/PK Landfill in 2004............ccoccvuveunnen. 6-9
6.4.2 Quadrant I Groundwater Investigative Area/X-749A Classified Materials
Disposal FaCIlItY ....cocuvvuiiiiriciiinneciiie ettt en b nens 6-11
6.4.2.1 X-231B Southwest Oil Biodegradation PIot..........cccccoceenireuiervcrcnennsnnrccnnnne 6-11
6.4.2.2 X-749A Classified Materials Disposal Facility .........ccoouceevvvcenccroicncnnnnninninnns 6-11
6.4.2.3 Monitoring results for the Quadrant I Groundwater Investigative
: ATEA/X-TAGA I 2004 ......oovveereeeereieieeeeereeeesseeeessaeeaseseses e aee e st s saeeens 6-11
6.4.3 Quadrant Il Groundwater Investigative AT€a ..........ceceeveieiemiieiienineenceecensessane e 6-13
6.4.3.1 Monitoring results for the Quadrant IT Groundwater Investlgatlve
Areain 2004 ................ PO S OO SOV OSSO SORRTIS 6-13
6.4.4 X-T01B Holding PONd .....c.eoomieercereecercer et eeesssses s sss s s sanssaens 6-13

6.4.4.1 Monitoring results for the X-701B Holding Pond in 2004 ...........cccovivrinnnns 6-15

v



6.4.5 X-633 Pumphouse/Cooling TOWETS AT€a......ccoceuereecrearsnsensnensccesncesiscsniicnnnas ereenabiases 6-15
6.4.5.1 Monitoring results for the X-633 Pumphouse/Cooling Towers Area in 2004..6-18

6.4.6 X-616 Chromium Sludge Surface Impoundments.........cceceerecernesrensneresencaces reeereaaenenes 6-18
6.4.6.1 Monitoring results for the X-616 Chromium Sludge Surface
: Impoundments in 2004..........ccucecireremnrineanaeresiresssesssssssssenesssstsussssssssssesesss 6-18
6.4.7 X-740 Waste Oil Handling Facility ........cccocerermnirsiniiniintiniinensennnsiessssnessctssnes e sanes 6-18
6.4.7.1 Monitoring results for the X-740 Waste Oil Handling Facility in 2004........... 6-20
6.4.8 X-611A Former Lime Sludge Lagoons ........ccceueiriniiseeniinninientrenssnessssisssssesersscsasescns 6-20
6.4.8.1 Monitoring results for the X-611A Former Lime Sludge Lagoons in 2004 .....6-20
6.4.9 X-735 LandfillS...cceeeereeeeerecereeriaeeeeursseesseneseesnssssessstassissessessassessnesssssessansnesssasasassassassnsnaes 6-23
6.4.9.1 Monitoring results for the X-735 Landﬁlls M2004....icicinerecnieanees 6-23
6.4.10 X-734 Landfills......cecoeereeeerenrnreeereernrcecenessieneessssessessisassnssesssssesssnessessansasssssansnsssassassssasens 6-25
6.4.10.1 Monitoring results for the X-734 Landfills in 2004................ rerteereerneeanesnneseaen 6-25
6.4.11 X-533 SWItChYard ATEa ........cccceceniimiiiminrerinnuniirintessesssnssessasssassesssstsssassesssntsssassssssnens 6-25
6.4.11.1 Monitoring results for the X-533 Sw1tchyard Areain 2004 .....ccoecievnnvcicrrnn 6-27
6.4.12 Surface Water Monitoring........ reerseeesessrassiobisaserterarersiaaseraseeanteteaseeentretneses s taatesat e R rasenre 6-27
6.4.12.1 Monitoring results for surface water i 2004 ..o 6-30
6.4.13 Water SUpply MODILOTING ......cccouereueimiririsiereresnsesiensstnssinss sttt een et sesscssanesssssensanes 6-31
6.5 DOE ORDER MONITORING PROGRAMS ......cccoirirtirintiristinieniesneesaesaessssssssiannsnssssnssseaseas 6-31
~6.5.1 Exit Pathway MODIOTIIEZ....ccceverrererirrtertimnininsiissisisensisssssssstsssessnnsssssesseessssessssnssassassses 6-33
6.6 GROUNDWATER TREATMENT FACILITIES .........cocooueuene feeerteseeteneseestessete st ensensatsranens 6-33
6.6.1 X-622 Groundwater Treatment FACIlity ......ccceceeererecrivcreivenseesuesnnnesiinnns rererrraeneanerranas 6-35
6.6.2 X-622T/X-627 Groundwater Treatment Facilities ..........cceeveiverremrreniernssnensaesnene cevereene 6-35
6.6.3 X-623 Groundwater Treatment FACIlILY ....ccoveveeeeeccrenmensiecsivsisinesseesisesasnssnessssssesnsesnssneas 6-35
6.6.4 X-624 Groundwater Treatment FACIIILY .....cc.ccecveieeereisereneenserresstseesessereesenseersosesssssenssens 6-36
6.6.5 X-625 Groundwater Treatment FACIHLY ......ccecccceereeerserceeerecmemesenmsmscscssarssssmsessessarssssessns 6-36
7. QUALITY ASSURANCE......cccooivimmmiisinrinarnessetetesssssssassssssssssssnsssessessassss eeeresteeeesetenesenennearastons 7-1
7.1 SUMMARY coreererieriieeeeseesseesesistessassssessesessesseseassnssassssssssrssssasessessasassessessansentasassassssasnssasessssseses 7-1
7.2 INTRODUCTION......ocoeiirerierrerereceseeeeeessetesecsessssssesssassssssesssssessersessssssessassens reeeeenentesenserenessssanons 7-1
7.3 FIELD SAMPLING AND MONITORING........ccccorsrimverrmrreresrannrinsesssscsnnasenses eteteeerae e enarenaaes 72
7.4 ANALYTICAL QUALITY ASSURANCE.......coictoictniirisintinnesesnssssesssssssssssssssessssssssssssssssnsns 7-2
8. REFERENCES .....coeiteieeieeieteetreaeestaseesesseeresasesstasssssstsssssesssssssssssssssestasssssssssestessassassassssasessestasassessanens 8-1
APPENDIX A: RADIATION............... feteteestessestestessesstasestessinteseneratenseearetetietist bt r et e E et st e s e s R s R s R s nne A-1
APPENDIX B: ENVIRONMENTAL PERMITS .......cccecinterricieenersssntsssseasissessesssnsessesassasnsssssasesssasasassass B-1
APPENDIX C: RADIONUCLIDE AND CHEMICAL NOMENCLATURE........ccocivieriiunisecninnnsreneens C-1

vi



1.1
1.2
4.1

4.2

43
44
45
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

FIGURES

The Portnmouth Gaseous Diffusion Plant ...........cccevveereeeciniicmieminescnieniassenecsseseesessnsensssssnens xix
Comparison of dose from various comrnon radiation SOUICES .......ceveecetereecremincercemeareseceecennas xxiii
Location of PORTS within the State of Ohio .............c......... eeteeneraeeneeeetesaeesteneenassesrenneseeseesseions 172 |
Location of PORTS in relation to the geographic region. .........ceecvuireiieieeeescenree s 1-2
DOE ambient air and radiation monitoring LOCALIONS ..ecvveeivrenerrreeesensenesesmeeereeseeestessaeresneesnnennes 4-6
DOE and USEC NPDES outfalls/monitoring points and DOE cylinder storage yard |

surface water SAMPINg l0CALIONS ....ouvvmmvmieeieree e 4-8
On-site radiation and cylinder yard dose monitoring locations ..........c.cccveeeressrsvnessnssnnnecannanes 4-17
Local surface water and sediment monitoring JOCALIONS . eveeceeeenereneerere e cveenvesaeesr s vaneas 4-19
DOE site effluent monitoring IoCAtIONS .....ccecvetereeireniemirisireiinseertrene s ess e es e sas e e snans 4-21
Groundwater monitoring areas at PORTS .......cc.cicovuiiiinininiieem et ssssasssnsssenes 6-4
Trichloroethene-contaminated Gallia groundwater plume at the X-749/X-120/

PK Landfill....c.ccoocvromenicicninanns teerereseessesessessseseseesertesetestatieeesaertetetraanet e st s e et s s b asse s aees 6-10
Trichloroetliene-contaminated Gallia groundwater plume at the Quadrant I Groundwater -
INVESHIZATIVE AT ...cuveeerevrreeeeeeeeeneeetecetcsessste s sssas e n s ba e s s e s s et e s st e s me st e snsan s rasasaneneas 6-12
Trichloroethene-contaminated Gallia groundwater plume at the Quadrant I Groundwater
INVESHIZAIVE ATCA ..veveeucreenienecenreeetnentceeneesessester e nes s s rssessensnssessssassass seereeeersteesananteeeeneeraean 6-14
Trichloroethene-contaminated Gallia groundwater plume at the X-701B Holding Pond........... 6-16
Groundwater monitoring wells at the X-633 Pumphouse/Cooling Towers Area ...............cuuuun. 6-17
Chromium concentrations in groundwater at the X-616 Chromium Sludge Surface
IMpPOUNdmMENntS......ccoveierireerieirecnrc et en e e sae feemrasrasessenseerssesensssssasensessensssssiss 019
Trichloroethene-contaminated Gallia groundwater plume near the X-740 Waste Oil

Handling FACIILY ....cceveveeeerieiineereseneeieseneseesecmsesesssssssesencsssansasessmssesesesesns SOOI 27 |
Monitoring wells at the X-611A Former Lime Sludge Lagoons .................... Leeeremeeeerene s eenenns . 6-22
Monitoring wells at the X-735 Landfills............ o eerieeseeaeaearae et tasssnstesernberenesanaseras 6;24
Monitoring wells at the X-734 Landfills........coeemoernieeecccccccenas | ....6-26
Monitoring wells at the X-533 Switchyard Area........... e e 6—28

vil .



6.13

6.14

6.15

Surface water monitoring locations
Water supply monitoring locations

Exit pathway monitoring locations

.............................................................................................

.............................................................................................

viii



2.1

3.1

32

4.1

42

6.1

6.2

TABLES

Environmental inspections at DOE PORTS I 200 ......oooceorveeeeeeareaeeseessssenesasssssesssessessensessesns 2-9
Corrective actions completed at PORTS.......co.ioiiioiirineeietesnt ettt 3-3
Waste Management Program off-site treatment, disposal, and recycling accomplishments

FOT 2004 ..ooeeeeeeeetreereerecteeereeesre st s ete e e setesenessssssbessansas e s e s ereamaa s e s r e et e s s ame AR e st et e b e et n s 3-7
Summary of potential doses to the public from PORTS in 2004 ......ccoeeciiiinininiininnn, 4-1
Summary of potential doses to the public from radionuclides detected by PORTS

environmental monitoring programs in 2004 ..........ccooiiiiienimnnin et 4-13
Analytical parameters for monitoring areas and programs at PORTS ......ccooiicciiiniiiinnnnnn. 6-5
Summary of trichloroethene removed by DOE PORTS groundwater treatment

facilities in 2004............ evererseereenaeasasnaes ettt s s st ben et ees feveerenr et nereeas 6-33



This page intentionally left blank.



CERCLA.

Ci

DOE

DOE PORTS

EPA
kg
LLW
MCL
mg/kg
mg/L
rels
pg/L
pg/m’
mrem
NPDES
PCB
pCi/g
-pCi/L
pCi/mL
PK
PORTS
ppb
ppm
RCRA
TSCA
USEC

ACRONYMS

Comprehensive Environmental Response, Compensation, and Liability Act
curie

U.S. Department of Energy

facilities operated by DOE (not leased to USEC) at the Portsmouth Gaseous Diffusion
Plant :
Environmental Protection Agency

kilogram

low-level radioactive waste

maximum contaminant level

milligram per kilogram (equivalent to part per million)
milligram per liter (equivalent to part per million)
microgram per gram (equivalent to part per million)
microgram per liter (equivalent to part per billion)
microgram per cubic meter

millirem

National Pollutant Discharge Elimination System
polychlorinated biphenyl

picocurie per gram

picocurie per liter

picocurie per milliliter

Peter Kiewit ‘

Portsmouth Gaseous Diffusion Plant

part per billion '

part per million

Resource Conservation and Recovery Act

Toxic Substances Control Act

United States Enrichment Corporation
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DEFINITIONS

absorption — The process by which the number and energy of particles or photons entering a body of matter
are reduced by interaction with the matter. - '

" activity — See “radioactivity.”

alpha particle —A positively charged particle having the same oharge and mass as that of 2 helium nucleus N
(two protons and two neutrons). Alpha particles are emitted from the nucleus of an atom during radioactive

decay.

ambient air — The atmosphere around people, plants, aod structures.

~ analyte — A constituent or parameter being analyzed.

aquifer — A geologic'format;lon capaoie of yielding a significant amount of groundwater to wells or springs.
-atom — Smallest particle of an element capable of entering into a chemical reaction. |

Background radiation - Radiation that occurs naturally in the surrounding environment.

beta particle — A negatively charged particle emitted from the nucleus of an atom during radioactive decay. It
has a mass and charge equal to those of an electron. '

_ biota — The animal and plant life of a particular region considered as a total ecological entity.
categofical exclusion — A class of actions that either individually or cumolatii?ely would not have a significant
effect on the human environment and therefore would not require preparation of an environmental assessment
or environmental impact statement under the National Environmental Policy Act.

chainQOf-custody — A form that documents sample collection transport and analysis.

closure — Control of a closed hazardous waste management facility under Resource Conservatlon and -
Recovery Act requirements.

comphance — Fulfillment of applicable regulatlons or requlrements ofa plan or schedule ordered or approved
by a government authority.

concentration — The amount of a substance contained in a unit volume or mass of a sample.
contamination — Deposition of unwanted material on the surfaces of structures, areas, objects, or personnel.

cosmic radiation — Ionizing radiation with very high energies that originates outside the earth’s atmosphere.
Cosmiic radiation is one contributor to natural background radiation.

critical habitat — Specific areas that may require special management considerations or protection and on
which physical or biological features essential to the conservation of a species are found.
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curie (Ci) — A unit of radioactivity. One curie is defined as 3.7 x 10" (37 billion) disintegrations per second.
Several fractions and multiples of the curie are commonly used:

kilocurie (kCi) — 10° C1 one thousand curies; 3.7 x x 103 dlsmtegratlons per second.
millicurie (mCi) — 10> C1 one-thousandth of a curie; 3.7 x 107 disintegrations per second.
microcurie (uCi) — 10 Ci, one-millionth of a curie, 3.7 x 10* disintegrations per second.
picocurie (pCi) — 10" Ci, one-trillionth of a curie; 0.037 disintegration per second.

decontamination and decommissioning — The cleanup and removal of buildings, structures, or objects
contaminated with hazardous substances during past production or disposal activities.

derived concentration guide — The concentration of a radionuclide in air or water that under conditions of
continuous exposure for one year by one exposure mode (i.e., ingestion of water, submersion in air, or
inhalation) would result in either an effective dose equivalent of 0.1 rem or a dose equivalent of 5 rem to any
tissue, including skin and the lens of the eye. The guidelines for radionuclides in air and water are provided in
DOE Order 5400.5, Radiation Protection of the Public and the Environment. :

 dissolved solids — Organic or inorganic material dissolved in water. Excessive amounts of dissolved solids
make water unfit to drink or to use in industrial processes.

downgradient — In the direction of groundwater flow.

downgradient well — A well installed hydraulically downgradient of a site that may be capable of detecting
migration of contaminants from a site.

effluent — A liquid or gaseous waste discharge to the environment.

" effluent monitoring — The collection and analysis of samples or measurement of liquid and gaseous effluents
to characterize and quantify the release of contaminants, assess radlatlon exposures to the public, and
demonstrate compliance with applicable standards.

Environmental Restoration — A DOE program that directs the assessment and cleanup of its sites
(remediation) and facilities (decontamination and decomm1ssmmng) contaminated with waste as a result of
nuclear-related activities.

exposure (radiation) — The incident of radiation on living or inanimate material by accident or intent.
‘Background exposure is the exposure to natural background ionizing radiation. Occupatlonal exposure is
exposure to ionizing radiation that takes place at a person’s workplace. Population exposure is the exposure to
the total number of persons who inhabit an area. :

external radiation — The exposure to ionizing radiation when the radiation source is located outside the body. .
formation — In geologic termS, a unit of rock or a unit of material that could form a rock such as sand.

friable — The ability of a material to be pulverized, crumbled, or reduced to powder by hand pressure when
dry. . B

gamma ray — H1gh~energy short-wavelength electromagnetic radiation emitted from the nucleus of a charged
atom. Gamma rays are identical to X-rays except for the source of the emission.
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glove box — An enclosure with built-in sleeves and gloves used by a person to manipulate hazardous materials
such as highly enriched uranium without directly exposing the person to the material. ‘

groundwater — Water below the land surface in a zone where all void space between rocks, soil, etc., is filled
with water.

hexavalent — A compound that has six valence electrons.

half-life, radiological — The time required for half of a given number of atoms of a specific radionuclide to
decay. Each nuclide has a unique half-life. :

industrial solid waste landfill — A type of landfill that excluswely dlsposes of solld waste generated by
manufacturing or industrial operations.

in situ — In its ongmal place; field measurements taken without rernovmg the sample from its origin;
remediation performed while the contaminated media (e.g., groundwater) remains below the surface.

interim remedial measure — Cleanup activities initiated after it has been determined that contamination or
waste disposal practices pose an immediate threat to human health and/or the envrronment These measures
are implemented until a more permanent solution can be made.

internal radiation — Occurs when natural radionuclides enter the body by ingestion of food or water or by
inhalation. Radon is the major contributor to the annual dose equivalent for internal radionuclides.

ion — An atom or compound that carries an electrical charge.
irradiation — Exposure to radiation.

isotopes — Forms of an element having the same number of protons but dlffermg nurnbers of neutrons in theu-
nuclei. , ;

leachate — A liquid that results from water collecting contaminants as it trickles through wastes, agricultural
pesticides, or fertilizers. Leachate may occur in farming areas, feed lots, and landfills and may result. in
hazardous substances entering surface water, groundwater, or soil.

manifest — A form required by RCRA that is used to document and track waste durirrg transportation and
disposal. :

“maximally exposed individual — A hypothetical individual who remains in an uncontrolled area and would, |
when all potential routes of exposure from a facility’s operations are considered, receive the greatest possible
dose equivalent.

maximum contammant level — The maximum perm1ss1ble level of a contammant in drinking water provided
by a public water system

mlgratlon The transfer or movement of a material through air soil, or groundwater.

momtorlng - Process whereby the quantity and quality of factors that can affect the environment or human
. health are measured periodically to regulate and control potential impacts.

mrem — Millirem: the dose equivalent that is one-thousandth of a rem.
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" natural radiation — Radlatlon from cosmic and other naturally occurring radionuclide sources (such as radon)
in the environment. : ,

nuclide — An atom specified by atomic weight, atomic number, and energy state. A radionuclide is a
radioactive nuclide.

outfall — The point of conveyance (e.g., drain or pipe) of wastewater or other effluents into a ditch, pond, or
river.

person-rem — Collective dose to a population group. For example, a dose of 1 rem to 10 individuals results in
a collective dose of 10 person-rem.

pH — A measure of the hydrogen ion concentration in an aqueous solution. Acidic solutions have a pH from 0
to 7, neutral solutions have a pH equal to 7, and basic solutions have a pH from 7 to 14.

polychlorinated biphenyl (PCB) —~An industrial corupound, used primarily as a lubricant, which is produced
by adding chlorine to biphenyl, a colorless, crystalline compound. :

preliminary remediation goal — The concentration of a constituent in environmental media (soil,
groundwater, etc.) that is considered protective of human health and the environment.

quality assurance — Any action in environmental monitoring to demonstrate the reliability of monitoring and
measurement data. '

quality control — The routine application of procedures within environmental monitoring to obtain the
required standards of performance in monitoring and measurement processes.

rad — The unit of absorbed dose deposited in a volume of material.

radioactivity — The spontaneous emission of radiation, generally alpha or beta particles or gamma rays, from
the nucleus of an unstable isotope.

radioisotopes — Radioactive isotopes.

radionuclide — A radioactive nuclide capable of spontaneous transformation into other nuclides by changing
its nuclear conﬁguratlon or energy level. This transformation is accomplished by the emission of photons or
particles. :

release — Any discharge to the environment. “Environment” is broadly defined as any water, land, or ambient -
air. ‘ V ‘ ‘ ~ :

rem — The unit of dose equlvalent (absorbed dose in rads multiplied by the radiation quality factor). Dose
equivalent is frequently reported in units of millirem (mrem), which is one-thousandth of arem.

remediation — The correction or cleanup of a site contaminated with waste. See “Environmental Restoration.”

reportable quantlty A release to the env1ronment that exceeds reportable quantltles as defined by the
Comprehensive Environmental Response, Compensatlon and Liability Act. :

Resource Conservatlon and Recovery Act (RCRA) Leglslatlon that regulates the transport, treatment, and
disposal of solid and hazardous wastes.
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source — A point or object from which radiation or contamination emanates.

stable — Not radioactive or not easily decomposed or otherwise modified chemically.

Superfund — The program operated under the legislaii;/e authority of the Comprehensive Environmental
Response, Compensation, and Liability Act and Superfund Amendments and Reauthorization Act that funds
and conducts EPA emergency and long-term removal and remedial actions.

surface water — All water on the surface of the earth, as distinguished from groundwater.

. suspended solids — Mixture of fine, nonsettling particles of any solid within a liquid or gas.

terrestrial radiation — Ionizing radiation emitted from radioactive materials in the earth’s soils such as
potassium-40, thorium, and uranium. Terrestrial radiation contributes to natural background radiation.

transuranics — Elements such as plutonium and neptunium that have atomic numbers (the number of protons
in the nucleus) greater than 92. All transuranics are radioactive.

- trichloroethene — A colorless liquid used in many industrial applications as a cleaner and/or solvent. One of
many chemicals that is classified as a volatile organic compound.

trip blank — A quality control sample of water that accompanies sample containers from the analytical
laboratory, to the field sampling location where environmental samples are collected, back to the analytical
laboratory to determine whether environmental samples have been contaminated during shipment.

troughing system — A system designed to collect leaking PCBs in the PORTS process buildings.
turbidity — A measure of the concentration of sediment or suspended particles in solution.
upgradient — In the opposite direction of groundwater flow.

upgradient well — A well installed hydraullcally upgradient of a site to provide data to compare to a
downgradient well to determine whether the site is affecting groundwater quality.

volatlle organic compounds - Chemlcals composed primarily of hydrogen, oxygen, and carbon that readily
volatilize into the air. They include light alcohols, acetone, trichloroethene, dichloroethene, benzene, vinyl
chloride, toluene, methylene chloride, and many other compounds.

wetland — An area that is inundated or saturated by -surface or groundwater at a frequency and duration
sufficient to support, and under normal circumstances does support, a prevalence of vegetation typically
adapted for life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, floodplains,
fens, and similar areas. ‘A jurisdictional wetland is one that falls under state or federal regulatory authority; a
non-jurisdictional wetland does not. :
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EXECUTIVE SUMMARY

SITE AND OPERATIONS OVERVIEW

The Portsmouth Gaseous Diffusion Plant (PORTS), which began operation in 1954, is one of two
uranium enrichment facilities in the United States (see Fig. 1). In 1993, the U.S. Department of Energy
(DOE) began leasing the uranium enrichment production and operations facilities at PORTS to the United
States Enrichment Corporation (USEC). USEC enriched uranium at PORTS for use in commercial
nuclear power reactors until May 2001 when USEC ceased production. At that time, USEC placed the
production facilities at PORTS into a cold standby mode, under a contract with DOE. The cold standby
mode allows the plant to be maintained in a condition so that uranjum enrichment production could restart
within 18-24 months, if necessary.

In January 2004, USEC, Inc. (the parent company of USEC) announced that its commercial scale
American Centrifuge uranium enrichment plant would be built at PORTS. The plant is expected to
employ up to 500 people and be operational by 2010. Additionally, a groundbreaking ceremony was held
on July 28, 2004 for the Depleted Uranium Hexafluoride Conversion Facility at PORTS. Depleted
uranium hexafluoride, which was produced by the gaseous diffusion process, is stored in cylinders on site
and at the former gaseous diffusion plant in Oak Ridge, Tennessee. The facility will convert the depleted
uranium hexafluoride from both PORTS and Oak Ridge cylinders to uranium oxide, which will be
shipped off site. - ' ‘ -

Fig. 1 The Portsmouth Gaseous Diffusion Plant.
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DOE is responsible for certain environmental restoration and waste management activities, uranium
programs, and long-term stewardship of nonleased facilities at PORTS. USEC is responsible for cold
standby operations, removal of uranium deposits from process equipment, and the proposed gas
centrifuge operations. With the exception of Chap. 2, Compliance Summary; Chap. 4, Environmental
Radiological Program Information; and Chap. 5, Environmental Non-Radiological Program Information,
this report does not cover USEC operations at PORTS. USEC data are included .in these chapters to
provide a more complete picture of the programs in place at PORTS to detect and assess potential impacts
to human health and the environment resulting from PORTS activities.

Bechtel Jacobs Company LLC managed the DOE programs at PORTS from April 1, 1998 through
2004.

PORTS is located on 5.8 square miles in Pike County, Ohio. The county has approximately 27,700
residents.

ENVIRONMENTAL COMPLIANCE

DOE PORTS has been issued a permit for discharge of water to surface streams, several air emission
permits, and a permit for the storage of hazardous wastes. DOE is also responsible for preparmg a
number of reports for compliance with environmental regulations. These reports. include an annual
groundwater monitoring report, an annual hazardous waste report, an annual polychlorinated biphenyl
(PCB) document log, an annual summary of radionuclide air emissions and the associated dose to the
public from these emissions, a monthly summary of National Pollutant Discharge Elimination System
(NPDES) monitoring, a quarterly radiological discharge monitoring report, an annual hazardous chemical
inventory, and an annual toxic chemical release inventory.

USEC is respon51ble for compliance activities directly associated with its operations, including air
eémission permits for uranium enrichment facilities, water discharge permits for several holding ponds and
water treatment fac111t1es and management of wastes generated by USEC operatlons

In 2004, DOE PORTS recelved Notlces of Violation from the U. S. Envrronmental Protection
Agency (EPA) and Ohio EPA for alleged violations of hazardous waste regulations pertaining to alleged
training and labeling deficiencies, alleged improper designation of an area where a container was stored,
and alleged inspection deficiencies. DOE corrected the alleged ‘deficiencies identified in the Notices of
Violation. The Notices of Violation and DOE’s responses are summarized in Sect. 2.4.2. ‘

ENVIRONMENTAL PROGRAMS

Envrromnental Restoranon, Waste Management and Public Awareness Programs are conducted at
PORTS to protect and inform the local populatlon, lmprove the quallty of the env1ronment and comply
with federal and state regulatlons R

Envuonmental Restoratlon Program

Envrromnental restoration is the process of cleamng up waste sites and facilities to demonstrate that
risks to human health and the environment are either eliminated or reduced to safe levels. DOE
established the Envuonmental Restoranon Program to ﬁnd, analyze and correct site contamination
problems.



The Ohio Consent Decree and the U.S. EPA Administrative Consent Order require investigation and
cleanup of PORTS in accordance with the Resource Conservation and Recovery Act (RCRA) Corrective
Action Program. The site is divided into quadrants to facilitate the investigation and cleanup. - Corrective
actions are underway in each quadrant. '

In December 2003, Ohio EPA issued the Decision Document for corrective actions required for the
X-701B area in Quadrant II. These corrective actions include construction of landfill caps in the western -
portion of the area, groundwater treatment through injection and recirculation of a chemical oxidant, and
phytoremediation, if necessary. Planning to implement these corrective actions took place throughout
2004, with field activities beginning in 2005. : )

In 2004, a project began to remediate volatile organics in Quadrant I at the southern edge of the
X-749/X-120 groundwater plume in the area of the X-749 South Barrier Wall and the DOE property

boundary. Hydrogen release compounds which act as an accelerant to the natural microbial process

thereby breaking down volatile organics into nontoxic compounds, were injected into the soil at over 150
locations during April 2004. By the end of 2004, concentrations of volatile organics had decreased in two
monitoring wells in this area.

As required by Ohio EPA, corrective actions in Quadrants IIT and IV were maintained and monitored
in 2004.

Waste Management Program

The DOE PORTS Waste Management Program directs the safe storage, treatment, and disposal of
waste generated from past plant operations, ongoing plant maintenance, and ongoing environmental
restoration projects. In 2004, approximately 9.5 million lbs of waste from PORTS were recycled, treated,
or disposed at off-site facilities. :

Waste management activities are conducted in compliance with DOE Orders, Ohio EPA regulations,
and U.S. EPA regulations. Waste management requirements are varied and often complex because of the
variety of wastes generated by DOE PORTS activities. The types of waste managed by DOE PORTS
include: . '

«  Low-level radioactive waste (LLW) — radioactive waste not classified as high level or transuranic
waste. : :

»  Hazardous (RCRA) waste — waste that contains one or more of the wastes listed under RCRA or that
exhibits one or more of the four RCRA hazardous characteristics: ignitability, corrosivity, react1v1ty,
and toxicity.

«  PCB wastes — waste containing PCBs, a class of synthetic organic chemicals. Disposal of PCB
materials is regulated under the Toxic Substances Control Act (TSCA).

Many of the wastes generated by DOE PORTS are a combmanon of these waste types; for example, ’
some wastes are both RCRA hazardous waste and low-level rad10act1ve waste. Waste that is not any of
these types is considered industrial sanitary waste.

Supplemental policies also have been implemented for waste management including minimizing
waste generation; characterizing and certifying wastes before they are stored, processed, treated, or
disposed; pursuing volume reduction (such as blending and bulking); on-site storage in preparation for
safe and compliant fina] treatment and/or disposal; and recycling.
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Public Awareness Program

DOE provides a public Environmental Information Center to allow access to all documents used to
make decisions on remedial actions being taken at PORTS. The information center is located on the plant
site just outside the E-Vehicle portal and is open 9 am. to 12 p.m. Monday and Tuesday, 12 p.m. to 4
p.m. Wednesday and Thursday, or by appointment (740-289-3317). Due to additional security measures
in place at the plant post-September 11, 2001, members of the public must call the Information Center in
advance at the number listed above to be placed on the visitor list prior to visiting the Information Center.
Additional information is provided by the DOE Site Office (740-897-5010) and the LATA/Parallax
Portsmouth Office of Public Affairs (740-897-2336). The latest Annual Environmental Report and other
information can also be obtained from the PORTS web site at www.lpports.com.

Semiannual public update meetings and public workshops on specific topics are also held to keep the
public informed and to receive their comments and questions. Periodically, fact sheets about major .
projects are written for the public. Additionally, the Portsmouth Environmental Bulletin is distributed to-
more than 4,000 recipients, including those on the community relations ma111ng list, neighbors within 2
miles of the plant, and plant employees and retirees.

ENVIRONMENTAL MONITORING

Environmental monitoring at PORTS includes air, water, soil, and biota (animals, vegetation, and
crops) and includes measurement of both radiological and chemical parameters. Environmental
monitoring programs may be required by regulations, permit requirements, and DOE Orders, but also
may be developed to address public concerns about plant operations. The DOE Environmental
Monitoring Plan for the Portsmouth Gaseous Diffusion Plant describes the environmental monitoring
programs for DOE PORTS.

In 2004, environmental monitoring information was collected for the following programs:

«  Airborne discharges,

= Ambient air,

«  Direct radiation,

e Discharges to surface water,.
»  Local surface water,

«  Sediment,

»  Soil,
= Vegetation, and
- Biota.

Data collected for these programs in 2004 are consistent with data collected in previous years and
indicate that radionuclides and chemicals released by PORTS operations have a minimal effect on human
health and the environment. DOE also collects extensive environmental monitoring information on
groundwater at PORTS. Groundwater monitoring is diséussed in the Groundwater Programs chapter.

DOSE

Potential impacts on human health from radionuclides released by PORTS operations are calculated
based on environmental monitoring data. This impact, commonly called a dose, can be caused by
radionuclides released into the air and/or water, or radiation emanating directly from buildings or other

xxii



objects at PORTS. The U.S. EPA sets a 10 mllhrem (mrem)/year limit for the dose from radionuclides
released to the air, and the DOE sets a 100 mrem/year limit for the dose from radionuclides from all
potential pathways (air, water, and direct radiation). A person living in southern Ohio receives a dose of
approximately 300 mrem/year from natural sources of radiation (National Council on Radiation .
Protection 1987). Figure 2 provides a comparison of the doses from various common radiation sources.

3501 :

300 e : This Annual Environmental = Report
includes radiological dose calculations for the
dose to the public from radionuclides released to
the environment based on environmental
monitoring data collected by both DOE and
USEC. The maximum dose a member of the
public could receive from radiation released by
PORTS in 2004 is 1.86 mrem, based on a

300~

) I
\\\\\\\\\\

501~ 66 maximum dose of 0.031 mrem from airborne
// 25 1.86 radionuclides, 0.038 mrem from radionuclides
0 N —— dﬂ s released to the Scioto River, 1 mrem from direct
N @\; Pg&\ . ;,o“ gv\ Flo radiation from the PORTS depleted uranium
g @ 14‘ o‘c’?’ o -

P e e @ cylinder storage yards, 'and 0.79 mrem based on
o exposure to radionuclides detected at off-site

SOURCE monitoring locations in 2004.

Fig. 2. Comparison of dose from various common
radiation sources.

GROUNDWATER PROGRAMS

Groundwater monitoring at DOE PORTS includes RCRA hazardous waste units, solid waste
disposal units, and RCRA Corrective Action Program units. The Infegrated Groundwater Monitoring
Plan describes the groundwater monitoring program for PORTS, which has been reviewed and approved
by Ohio EPA. In general, samples are collected from wells at 11 groundwater monitoring areas and
surface water locations that are part of the groundwater monitoring program. Samples are analyzed for
metals, volatile organic compounds, and radiological constituents. DOE PORTS then evaluates
constituents detected in the groundwater to assess the potential for each constituent to affect human health
and the environment.

Some groundwatef monitoring is conducted in order to meet DOE Order requirements. Exit
pathway monitoring assesses the effect of DOE PORTS on regional groundwater quality and quantity.

Five groundwater contamination plumes have been identified on site at PORTS. The primary
groundwater contaminant is trichloroethene. Remediation of groundwater is being conducted, in part,
under Ohio EPA’s RCRA Corrective Action Program. The contaminated groundwater plumes present at
PORTS did not change significantly in 2004. In the southern portion of the X-749/X-120 groundwater
plume near the DOE property boundary, injection of hydrogen release compounds caused decreases in the
concentrations of trichloroethene in two monitoring wells. Trichloroethene and two other volatile
organics were detected at estimated concentrations less than 1 wg/L (1 part per billion) in an off-site
monitoring well approximately 45 feet south of the DOE property line.

The Integrated Groundwater Monitoring Plan also addresses monitoring of residential water
supplies near PORTS to verify that site contaminants have not migrated into off-site drinking water wells.
Results of this program indicate that PORTS has not affected drinking water outside the site boundaries.
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QUALITY ASSURANCE AND QUALITY CONTROL

Data reliability is of the utrnost importance for monitoring releases and measuring radiation in the
environment. To demonstrate that the monitoring and measurement results are accurate, DOE PORTS
has implemented a quality assurance and quality control program based on guidelines from the U.S. EPA,
the American Society for Testing and Materials, and other federal and state agencies. The DOE PORTS
staff administers numerous quality control activities to verify reliability of the data on a day-to-day basis.
DOE PORTS also participates actively in quahty control programs administered by agencies outside the
site such as the U. S EPA.
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1. INTRODUCTION

1.1 SUMMARY

‘The Portsmouth Gaseous Diffusion Plant (PORTS) is located on a 5.8-square-mile site in a rural area
of Pike County, Ohio. U.S. Department of Energy (DOE) activities at PORTS include environmental
restoration, waste management, and long-term stewardship of the facilities that are not leased to the
United States Enrichment Corporation (USEC). Production facilities for the separation of uranium
isotopes are currently leased to USEC, but most activities associated with the gaseous diffusion process of
uranium enrichment ceased in 2001. USEC, Inc. (the parent company of USEC) is currently constructing
the. American Centrifuge uranium enrichment plant at PORTS. In general, USEC activities are not
covered by this document, with the exception of some environmental compliance information provided in
Chap 2 and radiological and non-radiological environmental monitoring program information discussed
. in Chaps. 4 and 5.

1.2 INTRODUCTION

PORTS, whlch began operation in 1954, is owned by DOE. Effective July 1, 1993, DOE leased the
production facilities at the site to USEC, which was established by the Energy: Pollcy Actof 1992. USEC -
- became a publicly-held corporation in 1998. USEC enriched uranium at.PORTS for use in commercial
‘nuclear power reactors until May 2001 when USEC ceased production. At that time, USEC placed the
production facilities at PORTS into a cold standby mode under a contract with DOE. In 2002, USEC,
Inc. decided to site a small-scale demonstration centrifuge for uranium enrichment at PORTS, and in
January 2004, USEC, Inc. announced that its commercial scale American Centrifuge uranium enrichment
plant would be built at PORTS. The plant is expected to employ up to 500 people and be operational by

2010.

Additionally, a groundbreaking ceremony was held on July 28, 2004 for the Depleted Uranium

Hexafluoride Conversion Facility at PORTS. Depleted uranium hexafluoride, which was produced by the

" gaseous diffusion process, is stored in cylinders on site and at the former gaseous diffusion plant in Oak

Ridge, Tennessee. The facility will convert the depleted uranium hexafluoride from both PORTS and

Oak Ridge cylinders into uranium oxide, which will be shipped off site. The facility is being constructed
and initially operated by Uranium Disposition Services, LLC. ,

Bechtel Jacobs Company, LLC managed the DOE programs at PORTS from Aprll 1, 1998
throughout 2004.

This report is intended to fulfill the requirements of DOE Order 231.1A, Environment, Safety and
Health Reporting. This DOE Order requires development of an Annual Site Environmental Report that
includes information on regulatory compliance, environmental programs, radiological and non-
. radiological monitoring programs, groundwater programs, and quality assurance. This report is not
intended to present all of the monitoring data at PORTS. Additional data collected for other site
purposes, such as environmental restoration and waste management, are presented in other documents
“that have béen prepared in accordance with applicable laws and regulations. These data are presented in
other reports, such as the 2004 Groundwater Monitoring Report and the 2004 Annual Hazardous Waste
Report, which are avallable at the DOE PORTS Environmental Inforrnatlon Center.
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1.3 DESCRIPTION OF SITE LOCALE

DOE PORTS is located in a rural area of
Pike County, Ohio, on a 5.8-square-mile site
(see Fig. 1.1). The site is 2 miles east of the
Scioto River in a small valley running parallel to
and approximately 120 feet above the Scioto
River floodplain. Figure 1.2 depicts the plant
site and its immediate environs.

Pike Couhty has approximately 27,700‘;

residents.  Scattered rural development is
typical; however, the county contains a number
of small villages such as Piketon and Beaver that
lie within a few miles of the plant. The county’s

largest community, Waverly, is about 10 miles -

north of the plant and has a population of about
4,400 residents. The nearest residéntial center in
this area is Piketon, which is about 5 miles north
of the plant on U.S. Route 23 with a population
of about 1,900. Several residences are adjacent

Fig. 1.2. Location of PORTS in relation to the
geographic region.

fribus

60 KM

(e Ea®S :

- somes |
Fig. 1.1. Location of PORTS within the State of
Ohio. .

to the southern half of the eastern boundary and
along Wakefield Mound Road (old U.S. 23),
directly west of the plant. One nursing home,
with a capacity of 36 persons, is located along
Wakefield Mound Road. '

Additional population centers within
50 miles of the plant are Portsmouth (population
20,909), 22 miles south; Chillicothe (population
21,796), 27 miles north; and Jackson (population
6,184), 18 miles east (2000 U.S. Census). The
total population within 50 miles of the plant is
approximately 600,000 persons.

1.4 DESCRIPTION OF SITE OPERATIONS

DOE, through its managing contractor, is
responsible for the Environmental Restoration,
Waste Management, and Uranium Programs at
the plant, as well as other nonleased DOE
property. The Environmental Restoration

Program performs remedial investigations and

. remedial actions to define the nature and extent
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of contamination; evaluate the risk to public
health and the environment; and remediate areas
of contamination at PORTS. The goal of the
Environmental Restoration Program is to verify
that releases from past operations at DOE



PORTS are thoroughly investigated and that remedial actions are taken to protect human health and the
environment. '

The Waste Management Program is responsible for managing wastes generated at the site. Wastes
must be identified and stored in accordance with all environmental regulations. The Waste Management
Program also arranges transportation and off-site disposal of wastes. The goal of the Waste Management
Program is to manage waste from the time it is generated to its ultimate treatment, recycling, or disposal
in accordance with all applicable regulations.

The Uranium Program is responsible for the cost-effective management of PORTS facilities and real
property retained by DOE. Responsibilities include managing contracts between DOE PORTS and other
subcontractors for such services as maintenance, utilities, chemical operations, uranium material
handling, and laboratory analysis. The Uranium Program also oversees the management and coordination
of the PORTS Depleted Uranium Hexafluoride Program and warehousing of uranium materials.
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2. COMPLIANCE SUMMARY

2.1 SUMMARY

DOE PORTS has a permit for discharge of water to surface streams, several air emission permits,
and a permit for the storage of hazardous wastes. DOE is responsible for preparing a number of reports
for compllance with environmental regulations. These reports include an annual groundwater monitoring
report, an annual hazardous waste report, an annual polychlorinated biphenyl (PCB) document log, an
annual summary of radionuclide air emissions and the associated dose to the public from these emissions,
a monthly summary of National Pollutant Discharge Elimination System (NPDES) monitoring, a
quarterly radiological discharge monitoring report, an annual hazardous chemical inventory, and an
annual toxic chemical release inventory. Additional mformatlon on each of these reports is provided
within this chapter.

USEC is responsible for compliance activities directly associated with the operations that are leased
from DOE, including air emission permits for uranium enrichment facilities, water discharge permits for
several holding ponds and water treatment facilities, and management of wastes generated by current
USEC operations.

DOE PORTS is inspected regularly by the federal, state, and local agencies responsible for enforcing
environmental regulations at PORTS. In 2004, DOE PORTS received Notices of Violation from the U.S.
Environmental Protection Agency (EPA) and Ohio EPA arising from state and federal hazardous waste
inspections. These Notices of Violation and DOE’s responses are summarized in Sect. 2.4.2. No
deficiencies were identified by Ohio EPA and the State Fire Marshal in 2004 during other inspections of
air emission sources, groundwater monitoring areas and related facilities, and above ground storage tanks.

2.2 INTRODUCTION

DOE is responsible for the Environmental Restoration Program, Waste Management Program,
Uranium Program, and operation of all facilities not leased to USEC. DOE also retains responsibility for
certain “legacy” wastes, which contain constituents such as asbestos and PCBs that were used in DOE
operations prior to the lease agreement. USEC is responsible for compliance activities directly associated
with the operations that are leased from DOE, including air emission permits for uranium enrichment
facilities and water discharge permits for several holding ponds and water treatment facilities. USEC is
also responsible for the management of wastes generated by current USEC operations.

DOE PORTS has an NPDES permit for discharge of water to surface streams, several air emission
permits, and a Resource Conservation and Recovery Act (RCRA) Part B permit for the storage of
hazardous wastes. Appendix B lists the active DOE PORTS environmental permits for 2004.

~ Several federal, state, and local agencies are responsible for enforcing environmental regulations at
DOE PORTS. Primary regulatory agencies include the U.S. EPA and Ohio EPA. These agencies issue
permits, review compliance reports, conduct joint monitoring programs, inspect facilities and operatlons
and oversee comphance with applicable regulations.

DOE PORTS conducts self-assessments to identify environmental issues and consults the regulatory
agencies to identify the appropriate actions necessary to achieve and maintain compliance.
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2.3 COMPLIANCE STATUS
2.3.1 Environmental Restoration and Waste Management
2.3.1.1 Comprehensive Environmental Response, Compensation, and Liability Act

DOE PORTS is not on the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) National Priorities List of sites requiring priority cleanup, but is regulated under the
provisions of CERCLA by the U.S. EPA Administrative Consent Order. The U.S. EPA Administrative
Consent Order, issued on September 29, 1989 (amended in 1994 and 1997), and Consent Decree with the
State of Ohio, issued on August 29, 1989, require the investigation and cleanup of surface water and air
releases, groundwater contamination plumes, and solid waste management units at PORTS. U.S. EPA
and Ohio EPA oversee environmental remediation activities at DOE PORTS under the RCRA Corrective
Action Program and CERCLA Program.

PORTS was divided into quadrants based on groundwater ﬂow patterns to facilitate the expedient
cleanup of contaminated sites in accordance with RCRA corrective action and closure requirements. The
Environmental Restoration Program at PORTS addresses requirements of the Ohio Consent Decree and
U.S. EPA Administrative Consent Order. Chapter 3, Sect. 3.2, provides additional information on the
Environmental Restoration Program.

Section 103 of CERCLA requires notification to the National Response Center if hazardous
substances are released to the environment in amounts greater than or equal to the reportable quantity.
Reportable quantities are listed in the Act and vary depending on the type of hazardous substance
released. During 2004, DOE PORTS had no reportable quantity releases of hazardous substances subject
to Section 103 notification requirements.

2.3.1.2 Emergency Planning and Community Right-To-Know Act

The Emergency Planning and Community Right-To-Know Act of 1986, also referred to as the
Superfund Amendments and Reauthorization Act Title ITI, requires reporting of emergency plannmg
information, hazardous chemical inventories, and releases to the environment. Emergency Planning and
Community Right-To-Know Act reports are submitted to federal; state, and local authorities.

For emergency planning purposes, facilities must submit information on chemicals present on site
above specified quantities (called the threshold planning quantity) to state and local authorities. When a
. new chemical is brought on site or increased to exceed the threshold planning quantity, the information
must be submitted within three months.

Section 304 of the Emergency'Plaﬁning and Cyommunity Right-To-Know Act requ'iresy reporting of
off-site reportable quantity releases to state and local authorities. During 2004, DOE PORTS had no
reportable quantity releases. :

The Hazardous Chemical Inventory Report includes the identity, locatlon storage mformatlon and .’
hazards of the chemicals present on site in amounts above the threshold planning quantities. specified by
the EPA. This report is submitted annually to state and local authorities. In 2004, DOE PORTS reported
the following chemicals: aluminum oxide, argon, asbestos, calcium oxide, carbon dioxide, citric acid,
diesel fuel, ethylene glycol, fluorotrichloromethane (Freon-11), gasoline, kerosene, lubricating oil, fuel
oil, methanol, nitric acid, nitrogen, PCBs, sodium chloride, sodium fluoride, sodium hydrox1de sulfuric -
acid, transformer oil, triuranium octaoxide, uranium dioxide, uranium hexafluoride, uranium metal,
uranium tetrafluoride, and uranium trioxide. :
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The Toxic Chemical Release Inventory is sent annually to U.S. EPA and Ohio EPA. This report
details releases to the environment of specified chemicals when they are manufactured, processed, or
- otherwise used by the entire site (including USEC) in amounts that exceed threshold quantities specified
by U.S. EPA. For this report, EPA defines a release to include on-site treatment, off-site disposal, and
recyclmg conducted in accordance with regulatlons :

A In 2004, DOE PORTS reported the release on-site ‘treatment, and/or off-site transfer of three

chemicals: lead compounds (present in waste disposed or recycled by DOE PORTS), nitrate compounds
(produced by an additive used in the recirculating hot water system that heats DOE PORTS), and sulfuric
acid (produced by fuel burned by the DOE heating system). USEC reported the release, off-site transfer,
and/or on-site treatment of six chemicals: chlorine, dichlorotetrafluoroethane, nitrate compounds, sulfuric
acid, hydrochloric acid, and lead compounds.

2.3.1.3 Resource Conservation and Recovery Act

RCRA regulates the generation, accumulation, storage, transportation, and disposal of wastes.
Wastes are designated as hazardous by the EPA because of various chemical properties, including
ignitibility, corroswlty, reactivity, and toxicity.

Hazardous waste. DOE PORTS has a permit to store hazardous waste in the X-7725 and X-326.
facilities. The permit, often called a Part B Permit, was issued to DOE PORTS in 1995 and renewed by
Ohio EPA in 2001. The permit governs the storage of hazardous waste and includes requirements for
waste identification, inspections of storage areas and emergency equipment, emergency procedures,
training requirements, and other information required by Ohio EPA.

In January 2004, USEC, Inc. announced that its' American Centrifuge Plant will be sited at PORTS.

This facility will be installed in the existing X-7725 building; DOE will close permitted RCRA storage

areas within this building prior to allowing USEC, Inc. use of the areas. In general, closure of RCRA

storage areas includes removing stored waste, cleaning the area (as necessary), sampling to ensure that the

area meets closure standards set by Ohio EPA, and submittal of a report and certification to Ohio EPA.

Ohio EPA reviews the report and approves the closure, at which time the area can be removed from the
facility’s Part B permit. Three storage areas that comprise approximately 1 acre of floor space were

closed during 2004. Additional storage areas were in the process of being closed at the end of 2004.

Facilities such as PORTS that generate or store hazardous waste are required to submit an annual
report to Ohio EPA. This annual report contains the name and address of each facility that waste was
shipped to during the previous calendar year, the name and address of the transporter for each waste
“shipment, the description and quantity of each waste stream shipped off site, and a description of waste
minimization efforts. PORTS submitted the report for calendar year 2004 to Ohio EPA in February 2005.
Chapter 3, Sect. 3.3, Waste Management Program, provides additional mformatlon on wastes from
PORTS that were recycled treated, or disposed in 2004.

RCRA may also require groundwater monitoring at hazardous waste units. As discussed in Chap. 6,
groundwater monitoring requirements at PORTS have been integrated into one document, the Integrated
Groundwater Monitoring Plan. Hazardous waste units included in the Integrated Groundwater
Monitoring Plan are the X-231B Southwest Oil Blodegradatlon Plot, X-616 Chromium Sludge Surface
Impoundments, X-701B Holding Pond, X-701C Neutralization Pit, X-735 RCRA Landfill (northern
portion), and X-749 Contaminated Materials Storage Yard (northern portion). Other hazardous waste
units at PORTS (the X-744Y Container Storage Area, X-701B surface impoundments, and X-230J7.
Holding Pond) are being remediated as part of the RCRA Corrective Actlon Program at PORTS and are

- 2-3



also monitored in accordance with the Integrated Groundwater Monitori ing Plan. Chapter 6 discusses the
groundwater monitoring requirements for these units.

Solid waste. Groundwater monitoring may be required at closed solid waste facilities. Groundwater
monitoring requirements for the closed X-734 Landfills, X-735 Industrial Solid Waste Landfill, and
X-749A Classified Materials Disposal Facility are included in the Infegrated Groundwater Monitoring
Plan. Chapter 6 discusses the groundwater monitoring programs for these units.

2.3.1.4 Federal Facility Compliance Act

DOE PORTS currently stores waste that is a mixture of RCRA hazardous waste and low-level
radioactive waste. RCRA hazardous waste is subject to Land Disposal Restrictions, which with limited
exceptions do not allow the storage of hazardous waste for longer than one year. The Federal Facility
Compliance Act, enacted by Congress in October 1992, allows for the storage of mixed hazardous/low-
level radioactive waste for longer than one year because treatment for this type of waste is not readily
available. The Act also requires federal facilities to develop and submit site treatment plans for treatment
of mixed wastes. On October 4, 1995, Ohio EPA issued Director’s Final Findings and Orders allowing
the storage of mixed waste beyond one year and approving the DOE PORTS Proposed Site Treatment
Plan. An annual update to the Site Treatment Plan is required by these Director’s Final Findings and
Orders. The annual update to the Site Treatment Plan for fiscal year 2004 was submitted to Ohio EPA in
December 2004.

2.3.1.5 Toxic Substances Control Act

The Toxic Substances Control Act (TSCA) regulates the use, storage, and disposal of PCBs. The
_electrical power system at PORTS, which is leased by USEC, uses oil-based circuit breaker transformers
and large high-voltage capacitors, both containing PCB oil, to supply electricity to the enrichment
cascade. The 2004 PCB Document Log for the Portsmouth Gaseous Diffusion Plant identifies 145 PCB
transformers and 11,099 large PCB capacitors either in service or stored for reuse at PORTS.

In February 1992, a TSCA Federal Facilities Compliance. Agreement between DOE and U.S. EPA
addressing PCB issues became effective and resolved several compliance issues. These issues included
the use of PCBs in systems that are not totally enclosed, storage of wastes containing both PCBs and
radionuclides in accordance with nuclear criticality safety requirements, and storage of wastes containing
both PCBs and radionuclides for longer than one year. The agreement required installation of troughs
under motor exhaust duct gaskets located in production facilities to collect PCB oil leaks. When leaks or

. spills of PCBs occur, they are managed in accordance with the Federal Facilities Compliance Agreement.
Annual and quarterly reports of progress made toward milestones specified in the Federal Facilities
Compliance Agreement are submitted to the U.S. EPA. DOE PORTS was in compliance with the
requirements and milestones of this Federal Facilities Compliance Agreement during 2004.

DOE PORTS operates a number of storage areas for PCB wastes. An annual document log is
prepared to meet regulatory requirements. The document log provides an inventory of PCB items in use,
in storage as waste, and shipping/disposal information for PCB items disposed in 2004. The 2004 PCB *
Document Log for the Portsmouth Gaseous Diffusion Plant was prepared in June 2005. Approx1mately
1289 tons (1,169,500 kilograms) of PCB waste were shipped off site in 2004
2.3.1.6 Federal Insect1c1de, Fungicide, and Rodenticide Act

No restricted-use pesticides were used by DOE PORTS in 2004.
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2.3.2 Radiation Protection
2.3.2.1 DOE Order 5400.5, Radiation Protection of the Public and the Environment

DOE Order 5400.5 provides guidance and establishes radiation protection standards and control
practices designed to protect the public and the environment from undue radiological risk from operations
of DOE and DOE contractors. The order requires that off-site radiation doses do not exceed
100 millirem/year above background for all exposure pathways. Chapter 4 provides the dose calculations
for compliance with this DOE Order.

2.3.2.2 DOE Order 435.1 Radioactive Waste Management

The objective of DOE Order 435.1 is to ensure that radioactive waste is managed in a manner that is
protectlve of worker and public health and safety, and the environment. :

DOE PORTS generates and- stores low level radioactive waste in accordance with the BJC
Environmental Management and Enrichment Facilities Implementation Plan for DOE Order 435.1,
Radioactive Waste Management. Chapter 3, Sect. 3.3 provides additional information about the Waste
Management Program at DOE PORTS.

2.3.3 Air Quality and Protection

2.3.3.1 Clean Air Act

DOE PORTS replaced the X-622T Groundwater Treatment Facility, which treats contaminated
groundwater associated with the Quadrant II Groundwater Investigative Area (see Chap. 6) with the
X-627 Groundwater Treatment Facility in September 2004. The new facility uses an air stripper to
~ remove volatile organic compounds from the groundwater, which causes air emissions from the facility.

DOE PORTS submitted a Permit To Operate application for this facility to Ohio EPA on October 4, 2004.
Ohio EPA has not yet issued the Permit To Operate. :

In 2004, DOE PORTS requested that Ohio EPA withdraw Clean Air Act registrations for several
emission sources that met permitting exemptions in Ohio or that no longer existed. DOE PORTS had six
permitted and four registered air emission sources at the end of 2004 (see Appendix’ B) Radiological air
emissions from these sources are discussed in Chap 4 and non-radlologlcal air emissions are dlscussed in
Chap 5. : :

DOE PORTS is not a major source of air pollutants as defined in Title 40 of the Code of Federal
Regulations, Part 70. USEC is the only major source at the PORTS site, with emissions from three
boilers at the X-600 Steam Plant contributing most substantially to the designation as a major source.
Chapter 5, Sect. 5.3.1, provides additional information for PORTS non-radiological air emissions.

2.3.3.2 Clean Air Act, Title VI, Stratospheric Ozone Protection

As part of the Stratospheric Ozone Protection Plan, DOE has instituted a record-keeping system-
consisting of forms and labels to comply with the Title VI record-keeping and labeling requirements.
These requirements affect all areas that use ozone-depleting substances in units or devices. The appliance
service record and retrofit or retirement plan forms apply to units with a capacity of more than 50 pounds.
The refrigeration equipment disposal log and associated appliance disposal label are used by all units
regardless of capacity. Air conditioning/refrigeration units under DOE control are maintained and
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serviced under contract with USEC. The contractor technicians who service the equipment have been
trained in accordance with U.S. EPA requirements.

USEC uses an ozone-depleting substance, speciﬁcaily dichlorotetrafluoroethane, as a coolent in the
cascade system used to produce enriched uranium. In 2004, USEC estimated that 24,050 pounds of
dichlorotetrafluoroethane were released to the air.

2.3.3.3 National Emission Standards for Hazardous Air Pollutants

The National Emission Standards for Hazardous Air Pollutants require PORTS to subinit an annual
estimate of radiological emissions from DOE PORTS sources. DOE is responsible for six sources of
radionuclide emissions including the X-622, X-623, X-624, X-627 Groundwater Treatment Facilities, the
X-326 L-cage Glove Box, and the X-744G Glove Box. A glove box is an enclosure with built-in sleeves
and gloves that is used by a person to repackage or transfer hazardous material without directly exposing
the person to the material. The groundwater treatment facilities are radionuclide sources subject to these -
standards, because the facilities use systems with air strippers to treat groundwater contaminated with
radionuclides.

In 2004, the X-326 L-cage Glove Box and X-744G Glove Box were not used; therefore, radiological
emissions from DOE PORTS in 2004 are based on emissions from the X-622, X-623, X-624, and X-627
Groundwater Treatment Facilities. Emissions from the groundwater treatment facilities were
conservatively estimated based on the assumption that the highest emissions recorded during air
emissions testing of each facility were emitted during each hour of operation of the facility in 2004.
Based on this assumption, radiological air emissions from the X-622, X-623, X-624, and X-627
Groundwater Treatment Facilities in 2004 were 0.00016 curie (Ci). Chapter 4, Sect. 4.3.3, provides the
radiological dose calculations to members of the public from these emissions.

2.3.4 Water Quality and Protection
2.3.4.1 Clean Water Act

The DOE PORTS NPDES permit, effective December 2002, encompasses eight monitored outfalls.
Three of the outfalls are classified as point-source discharges to waters of the state, and the other five
outfalls are internal outfalls classified as effluents. Water from four of these internal outfalls is treated in
the USEC Sewage Treatment Plant before reaching waters of the state. Water from the fifth internal
outfall is discharged to the X-2230M Holding Pond, which discharges to DOE PORTS NPDES Outfall
012. Chapter 4, Sect. 4.3.5.1, and Chap 5, Sect. 5.4.1.1, provide additional information on the DOE
PORTS NPDES outfalls.

None of the DOE PORTS NPDES permit limitations® was exceeded during 2004; therefore, the
overall DOE NPDES compliance rate for 2004 was 100%.

2.3.5 Other Environmental Statutes
2.3.51 Underground storage tank regulations
The Underground Storage Tank Program is managed in accordance with the Ohio State Fire

Marshal’s Bureau of Underground Storage Tank Regulations. In May 2004, DOE PORTS renewed the
registration of seven tanks, each of which are leased to USEC.
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In 2003, DOE removed an underground storage tank that was no longer leased to USEC. No
contamination was detected in samples collected from the tank excavation, and the Fire Marshal in a letter
received in March 2004 indicated that no further action was necessary.

2.3.5.2 National Environmental Policy Act

The National Environmental Policy Act requires evaluation of the environmental impacts of
activities at federal facilities and of activities funded with federal dollars.

DOE PORTS has a formal program dedicated to compliance pursuant to DOE Order 451.1, National -
Environmental Policy Act Compliance Program. Restoration actions, Waste management, enrichment
facilities maintenance, and other activities are evaluated to determine the appropriate level of evaluation
and documentation. Routine operation and maintenance activities are also evaluated to assess potential
environmental impacts. Most activities at PORTS qualify for a categorical exclusion as defined in the
regulations. These activities are considered routine and have no significant individual or cumulative
environmental impacts.

In 2004, DOE issued an Environmental .Impact Statement and Record of Decision to build and~
operate the Depleted Uranium Hexafluoride Conversion Facility at PORTS.

2.3.5.3 Endangered Species Act .

The Endangered Spe01es Act of 1973, as amended, provides for the d651gnat10n and protection of
endangered and threatened wildlife and plants, and the habitat on which such species depend. When
. appropriate, formal consultations are made with the U.S. Fish and Wildlife Service and the Ohio
Department of Natural Resources. A sitewide threatened and endangered species habitat survey and an
Indiana bat (Myotis sodalis) survey were completed in August 1996. No Indiana bats were found at
PORTS. Few potential critical habitats were identified, and a report of the survey activities and results -
was provided to the Ohio Department of Natural Resources as required by the Federal Fish and Wildlife
permit obtained to conduct the survey. No additional activities were completed in 2004.

2.3.5.4 National Historic Preservation Act

The National. Historic Preservation.Act of 1966 is the primary law governing the protection of
‘cultural resources (archaeological and historical properties). Cultural resource reviews are conducted on a
case-by-case basis, and consultations with the Ohio State Historic Preservation Office are made as
required by Section 106 of the Act. A programmatic agreement among DOE, the Ohio State Historic
Preservation Office, and the Advisory Council on Historic Preservation concermng the management of
historical and cultural propertles at DOE PORTS is under development. :

Phase I of the hlstorlcal/archaeologlcal su.rvey was completed in September 1996. Fieldwork for
Phase II of the prOJect was completed in May 1997. Artifacts from the 1940s and 1950s were uncovered
as well as remains from former dwellings that were present prior to construction of PORTS. Results from
‘the survey will be’ coordinated with the State of Ohio Historic Preservation Office, and a Cultural'
Resources Management Plan will be developed.

2.3.5.5 Archaeological and Historic Preservation Act and Archaeological Resources Protection Act

"The Archaeologlcal and Historic Preservatlon Act and the Archaeologlcal Resources Protection Act
require the Secretary of the Department of Interior to report to Congress on various federal archaeological
activities. The Archaeological Resources Protection Act requires federal land managers to provide
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archaeology program information to the Secretary.of the Interior for this report; a questionnaire is
completed by DOE PORTS annually. An archaeological survey of an area in the southwest corner of the
PORTS reservation was completed in 2003. No sensitive archaeologlcal deposits were identified on DOE

property in this area.
2.3.5.6 Farmland Protection Policy Act

The Farmland Protection Policy Act of 1981 requires federal agencies to consider the effects of their -
proposed actions on prime farmland. Prime farmland is generally defined as land that has the best
combination of physical and chemical characteristics for producing crops of statewide or local
importance. When required, prime farmland surveys are conducted, and consultations with the U.S.
Department of Agriculture’s Natural Resources Conservation Service are made. No prime farmland
activities were conducted at DOE PORTS in 2004. : ’

2.3.6 Executive Orders

2.3.6.1 Executive Order 13148, Greening the Government through Leadership in Environmental
Management

Executive Order 13148 requires federal facilities to comply with Emergency Planning and
Community Right-to-Know requirements. Section 2.3.1.2 summarizes DOE PORTS activities conducted
during 2004 to comply with these requirements.

Additional Executive Order 13148 goals include pollution prevention and phasing out the
procurement of ozone depleting substances. Chapter 3, Sect. 3.4, discusses pollution prevention activities
at DOE PORTS, and Sect. 2.3.3.2 describes DOE PORTS compliance activities for stratospheric ozone
protection.

2.3.6.2 Executive Order 13101, Greening the Government through Waste Preventlon, Recycling, and
Federal Acquisition

Chapter 3, Sect. 3.4, provides a summary of the DOE PORTS pollution prevention program and
pollution prevention activities for 2004.

2.3.6.3 Executive Order 11988, Floodplain Management and Executlve Order 11990, Protectton of
- Wetlands ,

Part 1022 of Title 10 of the Code of Federal Regulations- establishes policy and procedures for
compliance with Executive Order 11988, Floodplain Management, and Executive Order 11990,
Protection of Wetlands.

The sitewide wetland survey report was completed and submitted to the Corps of Engineers in 1996.

~ There are 41 jurisdictional wetlands and four non-jurisdictional wetlands totaling 34. 361 acres at PORTS.
During 2004, no DOE activities were conducted in jurisdictional wetlands.
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2 4 OT]IER MAJOR ENVIRONIV[ENTAL ISSU'ES AND ACTIONS

2.4.1 Envnronmental Program Inspectlons

During 2004, ten inspections of the DOE PORTS programs were conducted by federal, state, or local
agencies. Table 2.1 lists these inspections. ,

Table 2.1. Environmental inspections at DOE PORTS fof 2004 -

Date Agency , ’ Type C Findings
February 10- ..’ See Sect.
1 Ohio EPA RCRA 249
May 6 Ohio EPA X-749 Landﬁll and X-749/X-120 None

_ phytoremediation project
. X-700 and X-705 sumps, X-616 closure, and
May 19 Ohio EPA X-627 Groundwater Treatment Facility - .. None
- May 24 Ohio EPA RCRA (X-7725 and X-326 L-cage) - None
June 9 Ohio EPA Clean Air Act o None
June 17 | Ohio EPA X-616 closure site None
June 9 Pike County Health Closed solid waste landﬁlls . ‘ See Sect.
Department and Ohio EPA  X-749A, X-749, and X-735 (solid waste portion) ~ 2.4.2
August9-10  U.S.EPA and Ohio EPA°  RCRA : gzezs’“t'
October 29 Ohio EPA X-749 Landfill : None
December 16 ~ State Fire Marshal © X-6002 fusel storage tanks . None

2.4.2 Inspection Findings

DOE PORTS received a Notice of Violation from the U.S. EPA in 2004 for an inspection completed
in June 2003. The Notice of Violation alleged that batteries had been stored for more than one year in
violation of RCRA regulations; however, PORTS records indicated that the batteries in question were
generated between January and June of 2003 and were shipped to a recycler in December 2003, which is

less than one year of storage.. Furthermore, waste regulations allow this type of material to be stored for
more than a year to facilitate recycling. DOE requested that U.S. EPA rescind the Notice of Violation,
and U.S. EPA responded in April 2004 that no enforcement action would be taken.

DOE received a Notice of Violation from Ohio EPA for an inspection that took place February
10-11, 2004. The alleged violations involved labeling of universal waste in storage and alleged training
deficiencies. Ohio EPA indicated that DOE had returned to compliance in a letter dated April 12, 2004.

During the June 9, 2004 inspection of the X-749A Landfill, inspectors observed water seeping from
the drainage layer of the landfill. Ohio EPA requested that DOE sample the water to ensure that it was
not leachate from the landfill. Based on the analytical results, DOE concluded that the seepage is surface
water drainage and that the landfill’s drainage layer is performing as designed. Ohio EPA requested
additional information to substantiate this conclusion. In December 2004, DOE submitted additional
analytical data and a letter from a certified professional engineer stating that the seep locations are above
the limits of waste, which indicates that the water cannot be leachate from the landfill.
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DOE received a Notice of Violation from U.S. EPA for an inspection that took place August 9-10,
2004. The alleged violations involved storage of a container of sodium permanganate in a satellite
accumulation area instead of a 90-day storage area (there are different regulations for these areas) and
alleged inspection deficiencies for containers of mixed waste stored in the X-326 L-cage. DOE moved
the container of sodium permanganate to a permitted storage area on August 10.

DOE also provided additional information about inspection procedures for the containers in question
in the X-326 L-cage. These containers are 5-inch-diameter cans that hold hazardous waste with a high
level of radioactivity. The cans are stored in fixed metal stands to meet nuclear criticality safety

requirements in order to avoid an uncontrolled nuclear reaction. Based on this information, U.S. EPA
agreed that the current inspection procedures are adequate for the containers in question in the X-326

L-cage.

2.5 UNPLANNED RELEASES

No unplanned releases from DOE PORTS were reported in 2004.

2.6 SUMMARY OF PERMITS

Appendix B lists the permits held by DOE PORTS in 2004.
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3. ENVIRONMENTAL PROGRAM INFORMATION

3.1 SUMMARY

Environmental Restoration activities in 2004 included a special groundwater remediation prOJect in
the southern portion of the X-749/X-120 groundwater plume in Quadrant I and development of various -
work plans and other documents required by Ohio EPA. Planning to implement the remedial actions
required for the X-701B area in Quadrant I took place throughout 2004. These remedial actions include
construction of landfill caps in the western portion of the area, groundwater treatrnent through injection of
a chemical oxidant, and phytoremediation, if necessary.

In 2004, approximately 9.5 million Ibs of waste from DOE PORTS were recycled, treated, or
disposed at off-site facilities. Activities undertaken by the Waste Minimization, Pollution Prevention,
Training, Information Exchanges, and Public Awareness programs are also discussed in this chapter.

3.2 ENVIRONMENTAL RESTORATION PROGRAM

DOE established the Environmental Restoration Program in 1989 to identify,'control, and remediate
environmental contamination at PORTS. The Environmental Restoration Program was granted an initial
budget of $13.8 million. The Environmental Restoration Program budget for fiscal year 2004 was $41
million. o ' . '

' The Environmental Restoration Program addresses inactive sites through remedial action and deals
with active facilities through eventual decontamination and decommissioning. Options for correcting or
mitigating the contaminated sites and facilities include removal, containment, and treatment of
contaminants. Because PORTS is a large facility, it is divided into quadrants (Quadrant L, II, I, and IV)
to facilitate the cleanup process.

‘The Environmental Restoration Program was established to fulfill the cleanup requirements of the
Ohio Consent Decree and U.S. EPA Administrative Consent Order. As required by these enforcement

actions, DOE PORTS Environmental Restoration Program activities are conducted in accordance with the
RCRA corrective action process, which consists of the following:

. Descrzptlon of current condztzons — to provide knowledge of the groundwater surface water, soil,
and air.

»  RCRA facility assessment — to identify releases of contammants and determine the need for fu:ther
mvestlgatlon

«  RCRA facility investigation — to determine the nature and extent of any contamination.

. 'Cleanup alternatives study/corrective measures study — to evaluate and- select a remediation
alternative.

«  Corrective measures implementation — to implement the selected remediation measure.



DOE PORTS has completed the description of current conditions, RCRA facility assessment, RCRA
facility investigation, and cleanup alternatives study/corrective measures study for each quadrant.
Following the approval of the final cleanup alternative study/corrective measure study, Ohio EPA selects
the remedial alternatives that will undergo further review for determining the final remedial actions for
each quadrant (the Preferred Plan). Upon concurrence from the U.S. EPA and completion of the public
review and comment period, the U.S. EPA and Ohio EPA select the final remedial actions for each
quadrant. Ohio EPA issues a decision document to select the final remedial actions.

Implementation of correctlve measures is underway in each quadra.nt Corrective measures
implementations are described for each quadrant in the following sections. Table 3.1 lists completed
activities for the groundwater monitoring areas at PORTS, which include corrective measures required by
decision document and other actions. :

Ohio EPA has deferred further investigation and/or corrective action for certain areas known as
“deferred units.” Deferred units are areas that are in or adjacent to current production and operational
areas such that remedial activities would interrupt operatioms, or. are areas that could become
recontaminated from ongoing operations. Ohio EPA has deferred investigation/corrective action for these
units until decontamination and decommissioning of PORTS.

3.2.1 Quadrant I

The Quadrant I Cleanup Alternative Study/Corrective Measures Study was approved by Ohio EPA
in 2000. Ohio EPA issued the Decision Document for Quadrant I in 2001. The following sections
discuss the remedial actions required for the X-749/X-120/Peter Kiewit (PK) Landfill and the Quadrant I
Groundwater Investigative Area. Deferred units in Quadrant I will be addressed during decontamination
and decommissioning of PORTS.

3.2.1.1 X-749/X-120/PK Landfill

The remedial actions identified for X-749/X-120 groundwater plume include phytoremediation of
the groundwater plume, installation of a barrier wall around the eastern and southern portion of the X-749
Landfill, and continued operation of the groundwater collection trenches installed at the PK Landfill and
X-749 Landfill. ' :

Phytoremediation is a process that uses plants to remove, degrade, or contain contaminants'in soil
- and/or groundwater. Phytoremediation at the X-749/X-120 groundwater plume was installed in two
phases. The first phase was completed in 2002. Hybrid poplar trees were planted in two areas of the
X-749/X-120 groundwater plume: one area immediately east of the X-749 Landfill and one area on the
southern edge of the plume. The second phase, which encompasses the southern and western portion of
the plume, was completed in 2003. A certification report for both phases of this proj ject was submitted to
Ohio EPA in December 2003 and approved by Ohio EPA in January 2004.

A five-year review was completed for the PK Landfill in 2002 to evaluate the effectiveness of the
corrective measures implemented at this area (the groundwater collection systems and landfill cap - see
Table 3.1). U.S. EPA and Ohio EPA approved the report contingent upon additional evaluation and
monitoring at PK Landfill. A monitoring plan entitled Comprehensive Monitoring Program for the X-749
and Peter Kiewit Landfill Areas for the Portsmouth Gaseous Diffusion Plant was developed and
implemented in 2003 to provide additional data to evaluate the performance of the groundwater collection
systems and landfill cap for the PK Landfill and to monitor the effect of the new X-749 barrier wall on
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~Table 3.1. Corrective actions completed at PORTS

Quadrant/monitoring area

Corrective action/year completed

Quadrant 1 ,
X—749/X-120 plume

Quadrant I
PK Landfill

Quadrant I
Quadrant I Groundwater
Investigative Area

Quadrant |
X-749A Classified Materla.ls
Disposal Facility

Quadrant ]1 ‘
Quadrant II Groundwater
Investigative Area

Quadrant IT

X-701B Holding Pond

, Quadrant IIT

X-740 Waste Oil Handlmg F acﬂlty

X-749 multimedia cap — 1992

X-749 barrier wall (north and northwest sides of landfill) — 1992

X-749 subsurface drains and sumps — 1992
South barrier wall — 1994

X-120 horizontal well — 1996

X-625 Groundwater Treatment Facility — 1996

X-749 barrier wall (east and south sides of landfill) — 2002

Phytoremediation (22 acres) — 2002-2003

Relocation of Big Run Creek — 1994
Groundwater collection system — 1994
Groundwater collection system expansion — 1997
PK Landfill Subtitle D cap — 1998

‘Groundwater éxtraction wells (3) — 1991

X=622 Groundwater Treatment Facility — 1991
(upgraded in 2001)

Interim soil cover at X-231B — 1995

X-231A/X-231B multimedia caps — 2000

Groundwater extraction wells (11) —2002 .

Cap—1994

Operation of X-700 and X-705 building sumps —~1989 -

‘X-622T Groundwater Treatment Facility — 1992

Removal of X-720 Neutralization Pit (NP)- 1998

Removal of X-701C Neutralization Pit— 2001 -

Removal of contaminated soil near X-720 NP - 2001

X-627 Groundwater Tréatment Facility — 2004
(replaced the X-622T facility)

" X-237 Groundwater Co]lecﬁbh System — 1991

X-624 Groundwater Treatment Facility — 1991

- Extraction wells (3) — 1993

X-623 Groundwater Treatment F a0111ty — 1993

-+ X-701B sump — 1995

; Phytoremedlatlon 1999

Quadrant v : Soil cover/prairie habitat — 1996
X-611AF ormer lee Sludge ' o ‘
Lagoons
Quadrant IV Cap on northern portion — 1994
X-735 Landfills Cap on southern portion — 1998
Quadrant IV Cap on X-734B Landfill (Phase ) — 1999 -
X-734 Landfills Cap on X-734 and X-734A Landfills (Phase II) — 2000
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groundwater quality and migration in the northern area of the X-749 plume and at the PK Landfill. Data
was collected for this monitoring program throughout 2004, and an annual summary report was submitted
to Ohio EPA on December 28, 2004.

A project began in 2004 to remediate volatile organics at the southern edge of the X-749/X-120
groundwater plume in the area of the X-749 South Barrier Wall (an interim remedial measure constructed
in 1994) and the DOE property boundary. Hydrogen release compounds, which act as an accelerant to
‘the natural microbial process that breaks down volatile organics into nontoxic compounds, were injected
into the soil in over 150 locations during April 2004. . Additional monitoring took place after the
injections to monitor the concentrations of volatile organibs, gases, and other breakdown products in the
groundwater. Chapter 6 provides 2004 groundwater monitoring results for the X-749/X-120/PK Landfill
area, including this project.

3.2.1.2 Quadrant I Groundwater Investigative Area

‘ Remedial actions identified for the Quadrant I Groundwater Investigative Area are (1) installation of
multimedia caps over the X-231A and X-231B Biodegradation Plots and (2) installation of 11 additional
groundwater extraction wells to extract contaminated groundwater for treatment in the X-622
Groundwater Treatment Facility. Table 3.1 lists the remedial actions completed for the Quadrant I
Groundwater Investigative Area.

Operation of the groundwater extraction wells is affecting the concentrations of contaminants
detected in some of the wells in the groundwater plume. Chapter 6, Sect. 6.4.2.3, provides information on
the groundwater monitoring completed at this area in 2004.

3.2.2 Quadrant IT

The Quadrant II Cleanup Alternative Study/Corrective Measures Study was approved by Ohio EPA
on March 26, 2001. After approval of the document, however, Ohio EPA requested an amendment to the
approved study to address additional remedial alternatives for the X-701B area. Amendments were
submitted in 2001 and 2002. In January 2003, Ohio EPA informed DOE that a separate Preferred Plan
and Decision Document would be prepared for the X-701B area. Ohio EPA issued the Preferred Plan in
September 2003 and the X-701B Decision Document in December 2003.

Remedial actions required for soil in the X-701B area include removal of contaminated soil in the
western portion of the area and consolidation of the soil under two landfill caps to be constructed over the
X-701B Holding Pond/East Retention Basin and the West Retention Basin. Two landfill caps will be
constructed so that an existing storm water drainage pipe will not be covered. Groundwater remediation
will be accomplished by injection of a chemical oxidant and recirculation of the groundwater and by
phytoremediation, if necessary. Planning to implement the remedial actions required by the Decision
Document took place throughout 2004, with field activities beginning in 2005.

Deferred units in Quadrant II will be addressed during decontamination and decommissioning of
PORTS. In 2003, DOE agreed to conduct an annual review of all deferred units at PORTS to confirm
that the status of the units has not changed. The annual update to the Deferred Unit Plan was submitted to
Ohio EPA on December 21, 2004. A number of deferred units are in the groundwater plume in the
Quadrant [T Groundwater Investigative Area. DOE has evaluated existing Quadrant II monitoring data
for deferred units to determine whether actions could be taken to reduce or eliminate sources of
contamination; however, operation of the sumps in bu1ldmgs X—7OO and X-705 appears to be sufficient to
control groundwater contamination in this area.
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Chapter 6 provides 2004 groundwater monitoring results for the following areas in Quadrant II that
require groundwater monitoring: X-701B Holding Pond, Quadrant I Groundwater Investlgatlve Area,
and X-633 Pumphouse/Cooling Towers Area (a deferred unit).

3.2;3 Quadrant ITI

The Quadrant III Cleanup Alternative Study/Corrective Measures Study was approved by Ohio EPA
.in 1998. The Decision Document for Quadrant 11 required phytoremediation of the groundwater plume
near the X-740 Waste Oil Handling Facility. Deferred units in Quadrant III will be addressed during
decontamination and decommissioning of PORTS.

Over 700 hybrid poplar trees were planted on a 2.6-acre area above the X-740 groundwater plume in
1999. Groundwater monitoring of both the elevation of groundwater in the aquifer and the concentration
of contaminants in the groundwater plume is used to monitor the system. Chapter 6, Sect. 6.4.7.1,
provides information about the groundwater monitoring completed for this area in 2004.

-In 2003, a five-year review was completed for the X-740 groundwater plume to evaluate the
effectiveness of the phytoremediation system. The report, entitled Five-Year Evaluation Report for the
X-740 Phytoremediation Project, indicates that the trees in the phytoremediation system do not noticeably
affect the overall groundwater flow in the Gallia at this area, although the trees do appear to influence
water levels in individual wells. Concentrations of trichloroethene in the X-740 groundwater plume have
not decreased appreciably.

Upon review of the Five-Year Evaluation Report, Ohio EPA required installation of two new wells
in the area to further define the groundwater plume. Monitoring of these wells began in 2005. DOE will
also complete another evaluation of this area in three years to show that the phytoremediation system is
effective in remediating the groundwater plume. Additional data to be collected for this evaluation
includes soil moisture at specified depths below ground surface, wind speed/direction, rainfall, air/soil
temperature, tree growth rates, and sap flow measurements. Continued growth of the trees should
increase the effectiveness of the phytoremediation system. o ‘ '

.3.2.4 Quadrant I'V

The Quadrant IV Cleanup Alternative Study/Corrective Measures Study was approved by Ohio EPA
in 1998. DOE received the Decision Document for Quadrant IV in 2000. No new remedial actions were
* required in Quadrant IV (remedial actions had already taken place at the X-344D Hydrogen Fluoride
- Neutralization Pit, X-735 Landfills, X-611A Former Lime Sludge Lagoons, and X-734 Landfill Area).
Deferred units in Quadrant IV will be addressed durmg décontamination and decomrmssmnmg of
PORTS.

In 2002, a five-year review was completed for the X-611A Former Lime Sludge Lagoons to evaluate
the effectiveness of the corrective measures implemented at this area. The report found that the soil cover
and prairie habitat constructed at the X-611A Former Lime Sludge Lagoons is meeting the objectives for
this unit by eliminating exposure pathways to the contaminants of concern in the sludge at this area.

Chapter 6 provides 2004 groundwater monitoring results for the following areas in Quadrant I'V that
require groundwater monitoring: X-611A Former Lime Sludge Lagoons, X-735 Landfills, X-734
Landfills, and X-533 Switchyard Area (a deferred unit). ‘ L



3.3 WASTE MANAGEMENT PROGRAM

The DOE PORTS Waste Management Program directs the safe storage, treatment, and disposal of
waste generated by past and present operations and from current Environmental Restoration projects.
DOE PORTS also stores USEC-generated waste in the RCRA Part B permitted storage areas. Waste
managed under the program is divided into the following seven categories, which are defined below:

«  Low-level radioactive waste (LLW) — radioactive waste not classified as high level or transuranic
waste. -

«  Hazardous (RCRA) waste — waste that contains one or more of the wastes listed under RCRA or that
exhibits one or more of the four RCRA hazardous characteristics: ignitability, corrosivity, Teactivity,
and toxicity. Universal waste, which includes common items such as batteries and light bulbs, is a
subset of RCRA waste that is subject to reduced requirements for storage, transportation, and
disposal or recycling. 4

«  RCRA/LLW mixed waste — waste containing both hazardous and radioactive components. The waste
is subject to RCRA, which governs the hazardous components, and to the Atomic Energy Act that -
_ governs the radioactive components. ‘

«  PCB wastes — waste containing PCBs, a class of synthetic orgéhic chemicals. Diéposal of PCB
materials is regulated under TSCA.

«  PCB/LLW mixed waste — waste containing both PCB and radioactive components. The waste is
subject to TSCA regulations that govern PCB components, and to the Atomic Energy Act that
governs radioactive components. '

o PCB/LLW/RCRA mixed waste — waste containiﬁg PCB and radioactive components that is also a
RCRA hazardous waste. The waste is subject to RCRA regulations, TSCA regulations that govern
PCBs, and to the Atomic Energy Act that governs radioactive components.

« * Industrial sanitary waste — waste generated by industrial or commercial operations that is not in any
of the categories listed above. These wastes can include waste from construction or demolition
activity and office waste. Waste contaminated with asbestos may also be included in this category if
it is not included in any of the categories listed above (PCB, RCRA, and/or LLW).

In 2004, approximately 9.5 million 1bs of waste from PORTS were recycled, treated, or disposed at
off-site facilities (Table 3.2). Future waste management projects include continuing shipments for
disposal of low-level radioactive waste and mixed waste, and the treatment of mixed and PCB/mixed
waste at off-site commercial facilities.

Waste management requirements are varied and are sometimes complex because of the variety of
waste streams generated by DOE PORTS activities.. DOE Orders, Obio EPA regulations, and U.S. EPA
regulations must be satisfied to demonstrate compliance for waste management activities. ~ Additional’
policies have been implemented for management of radioactive, hazardous, and mixed wastes. These

- policies include the following: ~ ' ' :

«  minimizing waste generation;
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Table 3.2. Waste Management Program off-site treatment,
disposal, and recycling accomplishments for 2004

Waste type Waste stream ‘ o Quﬁntity (Ibs) . Treatment, disposal, or

. recycling facility
RCRA/PCB/ Light bulbs and other solids that contain .
3003 Envirocare

LLW metals .

‘PCB Transformers - S 24,125 Clean Harbors
PCB/LLW Soil, s.ludge, empty containers, and cleanup 2,503,922 Envirocare

, materials

PCB Transformer . ‘ . ‘ 37,736 : Clean Harbors

PCB/LLW  Empty containers o494 Mate“alscsi‘s Energy

Demolition debris, personal - protective - . ;
LLW equipment, scrap metal, empty drums, soil, 6,712,390 , " Envirocare
etc.; some of which contain asbestos ' ' ‘
; : ; . Diversified Scientific
RCRA/LLW  Lab packs or off-specification chemicals © 1100 " Solutions, Materials and
' ' ' g Energy Corp, Envirocare

RA Spent filters, plastics, and personal protective .
RC Lw equipment contaminated with solvents 64,903 Perma-Fu(v ‘
RCRA/LLW  Labpacks and other chemicals 581 ' Perma-Fix
" Soil, personal protective equipment, ~'saniple A ' ,
RCRA/LLW returns, and other waste contaminated with : 20,859 Envirocare -
solvents '
RCRA/LLW Vaste fiom treatability study for cyanid 27005  Envirocare
plating solutions : » ; i :
RCRA/LLW  Waste contaminated by chromic acid sludge 10,121 Envirocare
RCRA/LLW Liquids that are corrosive, confammate(_i with 42,828 Envirocare
T ~metals, and/or contaminated with organics
RCRA/LLW Sl_udges that are corrosive or-contaminated 18,550 Envirocare
, . with metals , : - ’ ;
RA Solids that are corrosive, contaminated with ; .
RC LW metals, and/or contaminated with organics - 3L778 Envirocare
Universal o clable lead acid batteries 5344 Onyx
waste , .
Universal Rec'yclable light- bulbs '(mcandespent, 1890 R Onyx
waste  sodium, mercury vapor, etc.) : .
hi‘:g‘z;al Recyclable cardboard and office paper ...31,180 Star/Rumpke
Industrial Recyclable aluminum cans 648 ‘ Star
waste o . ‘
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characterizing and certifying wastes before they are stored, processed, treated, or disposed;

pursuing volume reduction (such as blending and bulking) as well as on-site storage in preparation

for safe and compliant final treatment and/or disposal; and

recycling.

3.4 WASTE M]N]IVIIZATION AND POLLUTION PREVENTION PROGRAM

DOE PORTS has combined its waste minimization and pollution prevention efforts to consolidate

related activities. The objectives of the DOE PORTS Waste Minimization and Pollution Prevention
Program include the following:

fostering a philosophy to conserve resources and create a minimum of waste and pollution;

promoting the use of nonhazardous materials in DOE PORTS operations to minimize potential risks -
to human health and the environment;

reducing or eliminating the generation of wastes through material substitution, product
reformulation, process modification, improved housekeeping, and on-site recycling; and

complying with federal and state regulations and DOE policies and requirements for waste
minimization.

The DOE PORTS Waste Minimization and Pollution Prevention Program continues activities to

achieve the waste minimization objectives. Typical projects include the following:

maintaining a comprehensive waste tracking and reporting system

evaluating DOE PORTS processes and activities to identify waste minimization opportunities;
maintaining an effective DOE PORTS waste minimization training program;

maintaining a waste minimization and pollution prevention awareness promotional campaign; and’
providing a waste minimization and pollution prevention information exchange network.

The Pollution Prevention Awareness Program consists of (1) pollution prevention awareness through

newsletters, bulletins, and memoranda; (2) information exchange; and (3) training. Another recognized
pollution prevention measure is the Portsmouth Spill Prevention, Control, and Countermeasures Plan.

Highlights of the Waste Minimization and Pollution Prevention Program in 2004 include the

following:

recycled more than 39,000 lbs of waste including ofﬁce paper, toner cartridges, corrugated
cardboard, aluminum cans, lamps, and batteries; and

maintained 100% procurement of post-consumer recycled office paper and contmued purchasmg of
other products containing recycled material.
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3.5 ENVIRONMENTAL TRAINING PROGRAM

DOE PORTS provides environmental training to increase employee awareness of environmental
activities and to enhance the knowledge and qualifications of personnel performing tasks associated with
environmental assessment, planning, and restoration. The program includes on- and off-site classroom
instruction, on-the-job training, seminars, and specialized workshops and courses. Environmental
training conducted or prepared by DOE PORTS includes hazardous waste training required by RCRA and
numerous Occupational Safety and Health Administration training requirements.

3.6 INFORMATION EXCHANGE PROGRAM

To improve and update its envuomnental monitoring and research programs, DOE PORTS
exchanges information within the site, with other DOE facilities, and other sources of information. DOE
PORTS representatives attend both DOE-sponsored and independent technical information exchange
workshops, such as the annual DOE Model Conference and other professional conferences.

3.7 PUBLIC AWARENESS PROGRAM

A comprehensive community relations and public participation program is in place at PORTS. The
purpose of the program is to foster a spirit of openness and credibility between PORTS officials and local
citizens, elected officials, business, media, and various segments of the public. The program also
provides the public with opportunities to become involved in the decisions affecting environmental issues

- at PORTS.

DOE PORTS opened a public Environmental Information Center in February 1993 to provide public
access to all documents used to make decisions on remedial actions being taken at the plant. The
Information Center is on the west side of the plant site in a modular unit outside the E-Vehicle portal.
The mailing address for the Information Center is U.S. DOE Environmental Information Center, P.O. Box
693, Piketon, Ohio 45661, and the email address is eic@bright.net. The street address is 3930 U.S. Route
23 South, Perimeter Road West, Piketon, Ohio 45661. Hours for the Information Center are 9 a.m. to 12
p.m. Monday and Tuesday, 12 p.m. to 4 p.n. Wednesday and Thursday, or by appointment
(740-289-3317). Due to additional security measures in place at the plant post-September 11, 2001,
members of the public must call the Information Center in advance at the number listed above to be
placed on the visitor list prior to visiting the Information Center. The latest Annual Environmental Report
and other information can also be obtained from the PORTS web site at www.lpports.com. '

Semiannual public update meetmgs and public workshops on specific topics are also held to keep the
public informed and to receive their comments and guestions. Periodically, fact sheets about major
projects are written for the public. The Portsmouth Environmental Bulletin is distributed to more than
4,000 recipients, including those on the community relations mailing list, neighbors w1thln 2 miles of the
plant, plaot employees, and plant retirees.

Points of contact have been established for the public to obtain information or direct questions
regarding the Environmental Management Program. The DOE Site Office may be contacted at
740-897-5010. The LATA/Parallax Portsmouth Office of Public Affairs (740-897-2336) also prov1des
information on the program. .
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4. ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION

4.1 SUMMARY

Environmental monitoring at PORTS includes air, water, soil, sediment, and biota (animals,
vegetation, and crops) as well as measurement of both radiological and chemical parameters. This
chapter discusses the radiological component of environmental monitoring programs at PORTS;.Chap. 5
discusses the non-radiological parameters for the monitoring programs.

“Environmental monitoring programs are required by state and federal regulations, permits, and DOE
Orders. They may also be developed to  address public concerns about plant operations. In 2004,
environmental monitoring information was collected by both DOE and USEC. Unlike other chapters of
this report that focus on DOE activities at PORTS, this chapter includes monitoring information collected
by USEC.

Environmental monitoring data collected at PORTS are used to assess potential impacts to human
health and the environment from radionuclides released by PORTS operations. This impact, called a
dose, can be caused by radionuclides released to air and/or water, or radiation emanating directly from
buildings or other objects at PORTS. The U.S. EPA sets a 10 millirem (mrem)/year limit for the dose
from radionuclides released to the air, and the DOE sets a 100 mrem/year limit for the dose from
radionuclides from all potential pathways. A person living in southern Ohio receives a dose of
approximately 300 mrem/year from natural sources of radiation. This chapter includes radiological dose
calculations for the dose to the public from radionuclides released to the air and surface water (the Scioto
River), from direct radiation, and from radionuclides detected in 2004 by environmental monitoring
programs for sediment, soil, crops, biota (deer), and dairy products (milk and eggs). The maximum dose.
a member of the public could receive from radiation released by PORTS in 2004 (both DOE and USEC)
or detected by environmental monitoring programs in 2004 is 1.86 mrem. Table 4.1 summarizes this dose
information.

Table 4.1. Summary of potential doses to the public from PORTS in 2004

Source of dose ‘Dose (mrem)/year”
- Airborne radionuclides S , 0.031 ‘
Radionuclides released to the Scioto River 10.038
Direct radiation from depleted uranium cylinder storage yards 1
Radionuclides detected by environmental monitoring programs 0.79
[sediment, soil, crops, deer, milk, and eggs] ’
Total ' ~ 1.86

":9100 mrem/year is the DOE limit.

4.2 INTRODUCTION

‘Environmental monitoring programs at PORTS are designed to detect the effects (if any) of PORTS -
operations on human health and the environment. Multiple samples are collected throughout the year and
are analyzed for radionuclides that could be present from PORTS activities. The results of these
monitoring programs are used to gauge the environmental impacts of PORTS operations and to set
priorities for environmental improvements.
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Environmental regulations, permits, DOE Orders, and public concerns are all considered in
developing environmental monitoring programs. State and federal regulations drive some of the
monitoring conducted at DOE PORTS such as limitations on discharges to air and water. DOE Orders
231.1A, Environment Safety and Health Reporting, and 5400.5, Radiation Protection of the Public and
the Environment, also address environmental monitoring requirements. '

The DOE Environmental Monitoring Plan for the Portsmouth Gaseous Diffusion Plant describes the
environmental monitoring programs for DOE PORTS. Specific radionuclides monitored at PORTS are
selected based on the materials handled at PORTS and on historic monitoring data. For example, samples
are analyzed for total uranium and isotopic uranium because of the uranium enrichment process. Samples
are analyzed for transuranic radionuclides (americium-241, neptunium-237, plutonium-238, and
plutonium-239/240) and technetium-99 because these radionuclides are produced during the fission
process in nuclear reactors and were introduced to PORTS via the use of recycled uranium during the
Cold War.

Environmental monitoring data are collected by both DOE and USEC. Because USEC data are
important in developing a complete picture of environmental monitoring at PORTS, these data are
included in this report. This chapter provides information on the USEC NPDES monitoring program.
USEC information is provided for informational purposes only; DOE cannot certify the accuracy of
USEC data.

Data from the following environmental monitoring programs are included in this chapter:

«  Airborne discharges,

e Ambient air,

- = Radiation,

o Discharges to surface water,
+  Surface water, :
«  Sediment, -

e Soil,
»  Vegetation, and
« Biota.

DOE also conducts an extensive groundwater monitoring program at PORTS. Chapter 6 provides
information on the groundwater monitoring program, associated surface water monitoring, and water
supply monitoring. o ' ‘ ' ‘

As discussed in this chapter, dose is a measure of the potential biological damage that could be
caused by exposure to and subsequent absorption of radiation to the body. Because there are many
natural sources of radiation, a person living in the Portsmouth area receives a dose of approximately 300
mrem/year from sources of natural radiation. Appendix A provides additional information on radiation
and dose.

Releases of radionuclides from PORTS activities can cause a dose to a member of the public in
addition to the dose received from natural sources of radiation. PORTS activities  that release
radionuclides are regulated by the U.S. EPA and DOE. Airbome releases of radionuclides from DOE
facilities are regulated by the U.S. EPA under the Clean Air Act and the National Emission Standards for -
Hazardous Air Pollutants. These regulations set an annual dose limit of 10 mrem/year to any member of
_ the public as a result of airborne radiological releases. S '
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DOE regulates radionuclide emissions to all environmental media through DOE Orders 450.1,
Environmental Protection Program, and 5400.5, Radiation Protection of the Public and the Environment.
DOE Order 5400.5 sets an annual dose limit of 100 mrem/year to any member of the public from all
radionuclide releases from a facility. The National Emission Standards for Hazardous Air Pollutants
apply only to airborne radiological releases. : '

Small quantities of radionuclides were released to the environment from DOE PORTS operations
during 2004. This chapter describes the methods used to estimate the potential doses that could result
from radionuclides released from PORTS operations. In addition, this chapter assesses the potential
doses that could result from radionuclides h1stor1cally released by PORTS and detected. in 2004 by
environmental monitoring programs.

4.3 RADIOLOGICAL EMISSIONS AND DOSES

Exposure to radioactive matenals can occur from relea.ses to the atmosphere surface water, or
groundwater and from exposure to direct external irradiation emanating from buildings or other objects.
For 2004, doses are estimated for exposure to atmospherrc releases, direct radiation, and releases to
surface water (the Scioto River).

Doses are also estrmated for exposure to radionuclides from PORTS operations that were detected in
2004 as part of the DOE PORTS environmental monitoring programs. Analytical data from the
environmental-monitoring programs are assessed to determine whether radionuclides were detected at
locations accessible to the public. If radionuclides were detected at locations accessible to the public, a
dose assessment is usually completed based on the monitoring data. In 2004, doses are estimated for
exposure to radionuclides detected by the monitoring programs for sediment, soil, crops, deer, milk, and
eggs. Exposure to radionuclides detected in groundwater at PORTS is not mcluded because contaminated
groundwater at PORTS is not a source of drinking water.

In addition, DOE Order 5400.5 sets an absorbed dose rate of 1 rad per day to native aquatic
organisms. This chapter discusses the dose calculations completed to demonstrate compliance with this

requirement.

'DOE PORTS workers and visitors who may be exposed to radiation:,are also monitored. These
results are also provided in this chapter. - ‘

4.3.1 Dose Termmology

Most consequences assoc1ated wrth radlonuchdes released to the environment are caused by
interactions between human tissue and various types of radiation emitted by the radionuclides. These-
interactions involve the transfer of energy from radiation to tissue, possibly resulting in tissue damage.
Radiation may come from radionuclides outside the body (in or on environmental media or objects) or
from radionuclides deposited inside the body (by inhalation, ingestion, and, in a few cases, absorption
through the skin). Exposures to radiation from radionuclides outside the body are called external
~ exposures, and exposures to radiation from radionuclides inside the body are called internal exposures.
This distinction is important. because external exposure occurs only as long as a person is near the
external radionuclide; simply leaving the area of the source will stop the exposure. Internal exposure
continues as long as the radionuclide remains inside the body. ‘ ' ‘



The three natural uranium isotopés (uranium-234, uranium-235, and uranium-238) and
technetium-99 are the most commonly detected radionuclides in environmental media samples collected
.around PORTS. Other radioactive isotopes (americium-241, neptunium-237, plutonium-238,
plutonium-239/240, and uranium-236) are rarely detected at PORTS but may be included as a
conservative measure in the calculations used to determine the potential dose received from PORTS
operations.

‘A number of specialized measurement units have been defined for characterizing exposures to
jonizing radiation. Because the damage associated with exposure to radiation results primarily from the
deposition of radiant energy in tissue, the units are defined in terms of the amount of radiant energy
absorbed by human (or animal) tissue and in terms of the biological consequences of the absorbed energy.
These units include the following:

«  Absorbed dose — a physical quantity that defines the amount of incident radiant energy absorbed per
unit mass of an irradiated material; its unit of measure is the rad. The absorbed dose depends on the
type and energy of the incident radiation and on the atomic number of the absorbing material.

Dose equt’vdlent — a quantity that expresses the biological effectiveness of an absorbed dose in a
specified human organ or tissue; its unit of measure is the rem. The dose equivalent is numerically
equal to the absorbed dose multiplied by modifying factors that relate the absorbed dose to biological
effects. ‘ '

-  Effective dose equivalent — a weighted sum of dose equivalents to specified organs that can be used
to estimate health-effect risk to exposed persons. In this report, the term “effective dose equivalent™
is often shortened to “dose.” ‘

«  Collective dose equivalent — the sum of committed (effective) dose equivalents to all individuals in
an exposed population. The unit of measure is the person-rem. The collective dose is also
frequently.called the “population dose.”

4.3.2'Airborne Emissions

Airborne discharges of radionuclides from PORTS are regulated under the Clean>Air Act National
Emission Standards for Hazardous Air Pollutants. Releases of radionuclides are used to calculate a dose
to members of the public. Section 4.3.3 discusses the results of this dose calculation.

USEC is responsible for most of the sources that emit radionuclides, although the uranium
enrichment process is not operating. USEC emissions currently result from reprocessing of uranium
hexafluoride feedstock and equipment decontamination. In 2004, USEC ‘reported emissions of
0.065 curie (a measure of radioactivity) from its radionuclide emission sources. ' R

DOE PORTS is responsible for six radiological emission sources, one of which was added during -
2004. The X-326 L-cage and X-744G Glove Boxes are used to repackage wastes or other materials that
contain radionuclides. The glove boxes were not used in 2004. The X-622, X-623, X-624, and X-627 ‘
Groundwater Treatment Facilities' treat groundwater contaminated with radionuclides. ‘In September
2004, the X-627 Groundwater Treatment Facility replaced the X-622T Groundwater Treatment Facility,
* which was not a radionuclide emission source because of different technology used to treat groundwater.
Emissions from the groundwater treatment facilities are based on the maximum concentrations of
radionuclides emitted from the facilities during emissions testing and the number of hours each facility
operated during the year. Emissions for 2004 were calculated to be 0.00016 curie. -
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4.3.3 Dose Calculation Based on Airborne Emissions

A dose calculation for atmospheric, or airborne, radionuclides is required by the U.S. EPA under the
program called the National Emission Standards for Hazardous Air Pollutants. The effect of
radionuclides released to the atmosphere by DOE PORTS during 2004 was characterized by calculating
effective dose equivalents to the maximally exposed person (the individual who resides at the most ,
exposed point near the plant) and to the entire population (approximately 600,000 residents) within
50 miles of the plant. Dose calculations were made using a computer program called CAP88 (Beres
1990), which was developed under sponsorship of the U.S. EPA for use in demonstrating compliance
with the National Emission Standards for Hazardous Air Pollutants for radionuclides. The program uses
models to calculate concentrations of radionuclides in the air and on the ground and in foodstuffs (e.g.,
vegetables, meat, and milk) and subsequent intakes by individuals. The program also uses meteorological
data collected at PORTS such as wind direction, wind speed atmosphenc stability, rainfall, and average
air temperature. .

Radionuclide emissions were modeled for the four DOE PORTS groundwater treatment facilities
identified in Sect. 4.3.2. The dose calculations assumed that each person remained unprotected, resided at
home (actually outside the house) during the entire year, and obtained food according to the rural pattern -
defined in the National Emission Standards for Hazardous Air Pollutants background documents. This
pattern specifies that 70% of the vegetables and produce, 44% of the meat, and 40% of the milk
consumed by each person are produced in the local area (e.g., in a home garden). The remaining portion
of each food is assumed to be produced within 50 miles of DOE PORTS. These assumptlons most likely
result in a significant overestimate of the dose received by a member of the public, since it is unlikely that
a person spends the entire year outside at home and consumes food from the local area as described
above. ‘ ‘

The maximum potential dose to an off-site individual from radiological releases from DOE air
emission sources at PORTS in 2004 was 0.0063 mrem/year. USEC also completes the dose calculations
described above for the air emission sources leased to USEC (e.g., the uranium enrichment facilities and
other sources). The combined dose from USEC and DOE sources is 0.031 mrem/year, well below the
10-mrem/year limit applicable to PORTS and the approximate 300-mrem/year dose that the average
individual in the United States receives from natural sources of radiation.

The collective dose equivalent (or population dose) to the entire population within 50 miles of
PORTS was 0.16 person-rem/year, based on USEC calculations of 0.14 person-rem/year from USEC
sources and 0.020 person-rem/year from DOE sources. The population dose to the nearest community,
Piketon, was calculated to be 0.022 person-rem/year, based on USEC calculations of 0.018 person-
rem/year from USEC sources and 0.004 person-rem/year from DOE sources.

4.3.4 Dose Calculation Based on Ambient Air Monitoring

DOE collects samples from 15 ambient air momtormg stations (see Fig. 4.1) and analyzes them for
the radionuclides that could be present in ambient air due to PORTS activities. These radionuclides are
isotopic uranium (uranium-233/234, uranium-235, uranium-236, and uranium-238), technetium-99, and . .
selected transuranic radionuclides (americium-241, neptunium-237, plutonium-238, and plutonium-
' 239/240). The ambient air monitoring stations measure radionuclides released from the DOE and USEC
* point sources (the sources described in Sect. 4.3.2), fugitive air emissions (emissions that are not
associated with a specific release point such as a stack), and background concentrations of radionuclides
(radionuclides that occur naturally in the environment and are not associated with PORTS operations).

;
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The CAP88 model generates a dose conversion factor that was used to calculate a dose for a given
concentration of each radionuclide in air. The following assumptions were made to calculate the dose at
each station: (1) the highest concentration of each radionuclide detected in 2004 was assumed to be
present for the entire year; or (2) if a radionuclide was not detected, the radionuclide was assumed to be
present at half the detection limit for the analytical method.

The dose associated with. each radionuclide at each ambient air monitoring station was added to
obtain the gross dose for each station. The net dose for each station was obtained by subtracting the dose
ineasured at the background station (A37). The net dose ranged from 0.000007 to 0.00043 mrem/year at
station A23, which is on the northeastern boundary of the PORTS reservation.

The highest net dose measured-at the ambient air monitoring stations (0.00043 mrem/year) is
approximately 1% of the dose calculated from the combined DOE and USEC point source emissions
(0.031 mrem/year). This dose is significantly less than the 10 mrem/year NESHAP limit for airborne
radiological releases and 100 mrem/year DOE limit for all radiological releases from a facility.

4.3.5 Discharges of Ra‘dionuélides from NPDES Oﬁtfalls

4.3.5.1 DOE outfalls

DOE PORTS has eight discharge points, or outfalls, through which water is discharged from the site

(see Fig. 4.2). Three outfalls discharge directly to surface water, four discharge to the USEC X-6619

Sewage Treatment Plant (USEC NPDES Outfall 003), and one discharges to the X-2230M Holding Pond

© (DOE Outfall 012). ‘Outfall 612 is currently inactive because the X-625 Groundwater Treatment Facility

was placed on stand-by with the approval of Ohio EPA in July 2003. A brief descrlptlon of each DOE
‘outfall at PORTS follows. :

DOE NPDES Outfall 012 (X-2230M Holding Pond) — The X-2230M Holding Pond accumulates
treated- water from DOE NPDES Outfall 612 and precipitation runoff, non-contact cooling water, and
" steamn condensate from the southern portion of the PORTS reservation. The pond prov1des an area where
solids can settle, chlorine can dissipate, and oil can be separated ﬁ‘om the water pl’lOl’ to its release to an
unnamed stream that ﬂows to the Scioto River. , :

DOE NPDES Outfall 013 (X-2230N Haldzng Pond) ~ The X-2230N Holding Pond accumulates
precipitation runoff, non-contact cooling water, and steam condensate from the southwestern portion of
the PORTS reservation. The pond provides an area where solids can settle, chlorine can dissipate, and oil

can be separated from the water prior to its release to the West Ditch, which flows to the Scmto River.

DOE NPDES Ou#all 015 (X-624 Groundwater Treatment Facility) — Thls facility removes volatile
organic compounds from contaminated groundwater originating from the X-701B plume interceptor
trenches. These groundwater interceptor trenches were constructed to control the migration of volatile
organic compound-contaminated groundwater toward Little Beaver Creek. Treated water is released to a
ditch that flows to Little Beaver Creek. ' :

DOE NPDES Outfall 608 (X-622 Groundwater Treatment Facility) — This facility removes volatile
organic compounds from contaminated groundwater originating from site remediation activities in the
southern portion of the site, which is Quadrant I in the RCRA Corrective Action Program (se¢ Chap. 3,
Sect. 3.2). Treated water is discharged to the sanitary sewer and then through USEC NPDES Outfall 003.
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DOE NPDES Outfall 610 (X-623 Groundwater Treatment Facility) — This facility removes volatile
organic compounds from contaminated groundwater originating from site remediation activities in the
X-701B Holding Pond area in Quadrant II and from miscellaneous well development and purge waters.
Treated water is discharged to the sanitary sewer and then through USEC NPDES Outfall 003.

' DOE NPDES Ouwtfall 611 (X-622T or X-627 Groundwater Treatment Facility) — This facility (the
X-622T Groundwater Treatment Facility was replaced by the X-627 Groundwater Treatment Facility in
September 2004) removes volatile organic compounds from groundwater collecting in sumps located in
the basements of the X-705 and X-700 buildings, which are part of Quadrant II. Treated water is
discharged to the sanitary sewer and then through USEC NPDES Outfall 003.

DOE NPDES Outfall 612 (X-625 Groundwater Treatment Facility) — On July 9, 2003, the X-625
Groundwater Treatment Facility was placed on stand-by with approval from Ohio EPA. When in use,
this facility removes volatile organic compounds from groundwater collected by the horizontal well in the
western portion of the X-749/X-120 groundwater plume. Treated water is discharged to the X-2230M
Holding Pond that discharges through DOE NPDES Outfall 012.

- DOE NPDES Outfall 613 (X-6002 Particulate Separator) — This unit removes suspended solids from
water used in the X-6002 Recirculating Hot Water Plant, which provides heat to DOE buildings at
PORTS Treated water is discharged to the sanitary sewer and then through USEC NPDES Outfall 003.

When in use, DOE monitors its NPDES outfalls for radiological discharges by collecting water
samples and analyzing the samples for total uranium, uranium isotopes (uranium-233/234, uranium-235,
uranium-236, and uranium-238), technetium-99, and transuranic radionuclides (americium-241, -
nept|m1um-237 plutonium-238, and pluton1um—239/240) with the exception of Outfall 613. Outfall 613 -
is not monitored for radionuclides because there is no source for radlologlcal contamination of the water»
discharged from Outfall 613. ' h

Discharges of radionuclides in liquids through DOE NPDES outfalls have no significant impact on
public health and the environment. Uranium discharges in 2004 from external DOE NPDES outfalls
(Outfalls 012, 013, and 015) were estimated at 1.3 kilograms. Total radioactivity released from the
external outfalls was 0.0011 curie of uranium isotopes. Technetium-99 was not detected in any of the
samples collected from the DOE external outfalls in 2004. These values were calculated using monthly
monitoring data from the DOE NPDES outfalls. Analytical results below the detection limit were
assignéd a value of zero in the calculations to determine the quantities of uranium and radiation
discharged through the DOE NPDES outfalls. Discharges of radionuclides from external DOE outfalls

are used in the dose calculation for releases to surface water (Sect. 4.3.6). The dose calculated with these

data is significantly less than the 100 mrem/year limit for all radiological releases from a facility.

No transuranics (americium-241, neptunium-237, ‘plutonium—23 8, and plutonium-239/240) were
detected in samples collected from the DOE external NPDES outfalls during 2004.

4.3.5.2 USEC outfalls

USEC is responsible for 11 NPDES outfalls through which water is discharged from the site (see
Fig. 4.2). Eight outfalls discharge directly to surface water, and three discharge to another USEC NPDES
outfall before leaving the site. A brief description of each USEC NPDES outfall follows.

USEC NPDES Outfall 001 (X-230J7 East Holding Pond) — The X-230]7 East Holding Pond receives
non-contact cooling water, steam condensate, foundation drainage, storm runoff, hydro-testing water from
cylinders, and sanitary water for eyewash/shower station testing and flushing. The pond provides an area.
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where materials suspended in the influent can settle, chlorine can dissipate, and oil can be diverted and
contained. Water from this holding pond is discharged to a ditch that flows to Little Beaver Creek.

USEC NPDES Outfall 002 (X-230K South Holdzng Pond) - The X-230K South Holding Pond
receives non-contact cooling water, steam condensate, foundation drainage, treated coal pile runoff, storm
runoff, fire-fighting training and fire suppression system water, and sanitary water for eyewash/shower
station testing and flushing. The pond provides an area where materials suspended in the influent can
settle, chlorine can dissipate, oil can be contained, and pH can be adJusted Water from this holdmg pond
is discharged to Big Run Creek.

USEC NPDES Outfall 003 (X-6619 Sewage Treatment Plant) — The X-6619 Sewage Treatment Plant
treats PORTS sewage as well as water discharged from DOE groundwater treatment facilities, the X-700
Biodenitrification Facility, the X-705 Decontamination Microfiltration System, and miscellaneous. waste
streams. The X-6619 Sewage Treatment. Plant uses screening, aeration, clarification, and filtering
followed by chlorination to treat wastewater prior to release to the Scioto River. '

USEC NPDES Outfall 004 (Cooling Tower Blowdown) — This outfall was relocated in 2000 to the
junction of Pike Avenue and 15™ Avenue at PORTS. It monitors blowdown water from various cooling
towers on site prior to discharge to the Scioto River.

USEC NPDES Ouzfall 005 (X-611B Lime Sludge Lagoon) — The X-611B Lime Sludge Lagoon is
used to settle lime sludge used in a water-softemng process. The X-611B also receives rainwater runoff.
When the gaseous diffusion process was in operation, water from this facility was recycled for cooling,
and the lagoon discharged to Little Beaver Creek only during periods of excessive rainfall. In 2004, the
lagoon discharged continuously to Little Beaver Creek through November 23. At that time, an upgrade to
the X-611 Water Treatment Plant was completed to recycle the water formerly used for the gaseous
diffusion process. Currently the lagoon only discharges during periods of excess rainfall.

USEC NPDES Outfall 009 (X-230L North Holding Pond) — The X-230L North Holding Pond
receives non-contact cooling water, steam condensate, storm runoff, fire suppression system water, and
sanitary water for eyewash/shower station testing and flushing. The pond provides an area where
materials suspended in the influent can settle, chlorine can dissipate, and oil can be contained. Water
from this holding pond is discharged to an unnamed stream that flows to Little Beaver Creek.

USEC NPDES Outfall 010 (X-230J5 Northwest Holding Pond) — The X-230J5 Northwest Holding
Pond receives non-contact cooling water, steam condensate, storm runoff, fire-fighting training and fire
suppression system water, and sanitary water for eyewash/shower station testing and flushing. The pond
provides an area where materials suspended in the influent can settle, chlorine can dissipate, and oil can
be diverted and contained. Water from this holdmg pond is discharged to the West Ditch, which flows to
the Scioto River.

USEC NPDES OQutfall 011 (X-230J6 Northeast Holding Pond) — The X-230J6 Northeast Holding

. Pond receives non-contact cooling water, steam condensate, storm runoff, fire suppression system water,

and sanitary water for eyewash/shower station testing and flushing. The pond provides an area where

materials  suspended in the influent can settle, chlorine can dissipate, and oil can be diverted and

contained. Water from this holding pond is discharged to an unnamed stream that flows to thtle Beaver
Creek.

USEC' NPDES Outfall 602 (X-621 Coal Pile Runoff Treatment Facility) — The X-6A2A1' Coal Pile
Runoff Treatment Facility treats storm water runoff from the coal pile at the X-600 Steam Plant. The
treated water is discharged to the X-230K South Holding Pond (USEC NPDES Outfall 002).
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USEC NPDES Outfall 604 (X-700 Biodenitrification Facility) — The X-700 Biodenitrification
Facility receives solutions from plant operations that are high in nitrate. At the X-700, these solutions are
diluted and treated biologically using bacteria prior to being d1scharged to the X-6619 Sewage Treatment
Plant (USEC NPDES Outfall 003). '

USEC NPDES Outfall 605 (X-705 Decontamination Microfiltration System) — The X-705
Decontamination Microfiltration System treats process wastewater using microfiltration and pressure
filtration technology. The treated water is discharged to the X-6619 Sewage Treatment Plant (USEC
NPDES Outfall 003).

The USEC NPDES Perrmt also identifies four additional monitoring points that are not. d1scharge
points as described in the previous paragraphs. USEC NPDES Station Number 801 is a background
monitoring location on the Scioto River upstream from USEC NPDES Outfalls 003 and 004. USEC
NPDES Station Number 901 is a monitoring location on the Scioto River downstream from Outfalls 003
and 004 and located in the discharge plume from these two outfalls. USEC NPDES Station Number 902
is a monitoring location on Little Beaver Creek downstream from USEC NPDES Outfall 001, and USEC
NPDES Station Number 903 is a monitoring location on Big Run Creek downstream from USEC NPDES
Outfall 002. ,

Uranium discharges in 2004 from external USEC NPDES outfalls (Outfalls 001, 002, 003, 004, 005,
009, 010, and 011) were estimated at 13.7 kilograms. Radioactivity released from the external outfalls
was 0.07 curie of technetium-99. These values were calculated using quarterly discharge monitoring
reports for the USEC NPDES outfalls. Analytical results below the detection limit were assigned a value
of zero in the calculations to determine the- quantities of uranium and radiation (technetium-99)
discharged through the USEC NPDES outfalls. Transuranic radionuclides (americium-241, neptunium-
237, plutonium-238, and plutonium-239/240) were not detected in any of the samples collected from
USEC NPDES outfalls in 2004.

Discharges of radionuclides from external USEC outfalls are used in the dose calculation for releases
to surface water (Sect. 4.3.6). The dose calculated with these data is significantly less than the 100
mrem/year limit for all radiological releases from a facility.

4.3.6 Dose Calculation for Releases td Surface Water

Radionuclides are measured at the DOE and USEC NPDES external outfalls (three DOE outfalls and
eight USEC outfalls). Water from these extérnal outfalls is either directly discharged to the Scioto River
or eventually flows into the Scioto River from the Little Beaver Creek, Big Run Creek, or unnamed
tributaries to these water bodies. A hypothetical dose to a member of the public was calculated using the
measured radiological discharges and the average annual flow rate of the Scioto R1ver

Total uranium mass (in p©g/L) and act1v1ty (in pCi/L) for americium-241, neptunjum-237, plutomum—
238, plutonium-239/240, and technetium-99 were measured in the water discharged from the DOE or
USEC outfalls. As a conservative measure, radionuclides that were not detected were assumed to be
present at the detection limit. Total uranium was assumed to be 5.2% uranium-235, 94% uranium-238,
and 0.8% uranium-234 based on the highest enrichment of uranium produced by PORTS in recent years,
“which is used in commercial nuclear power reactors. The maximum individual dose was calculated using
the above-mentioned measured radionuclide discharges from the plant outfalls and the average annual
flow rate of the Scioto River. All discharge radioactivity levels were expressed in total activity per year
(Ci/year) and used along with the average river flow.to calculate radioactivity per volume.
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' The dose calculations were derived from the procedures developed for a similar DOE facility:
LADTAPXL: An Improved Electronic Spreadsheet Version of LADTAP II (Hamby 1991). Environmental
pathways considered were ingestion of water, ingestion of fish, swimming, boating, and shoreline
activities. The calculations assume that a person eats 21 kilograms (46 lIbs) of fish caught in the Scioto
River, drinks 730 liters (190 gal) of river water, swims for 27 hours, boats for 105 hours, and occupies the
shoreline for 69 hours during the year. Based on the calculations across all isotopes found in the outfalls,
this individual could receive an annual dose of about 0.038 mrem. This is a very conservative exposure
scenario because the Scioto River is not used for drinking water downstream of PORTS (88% of the
hypothetical dose from liquid effluents is from drinking water) and it is unlikely that a person would eat
46 1bs of fish from the river (7% of the hypothetical dose). This dose (0.038 mrem) is significantly less

than the 100 mrem/year DOE limit for all radiological releases from a facility. :
4.3.7 Radiological Dose Calculation for Direct Radiation

The DOE PORTS Radiological Protection Organization monitors' direct radiation-levels in active
DOE PORTS facilities on a continual basis. This radiation monitoring assists in determining the radiation
levels that workers are exposed to and in identifying changes. in radiation levels. These measurements
provide (1) information for worker protection, (2) a means to trend radiological exposure data for
specified facilities, and (3) a means to estimate potential public exposure to radiation from DOE PORTS
activities. ; : '

Due to increased security at PORTS following September 11, 2001, the general public no longer has
_uncontrolled access to the facility. However, certain members of the public, such as delivery people, are
allowed to drive on Perimeter Road around the facility. Perimeter Road passes close to the edge of the
cylinder yards, which emit radiation from depleted uranium cylinders stored in these areas. Therefore,
data from direct radiation monitoring at the cylinder yards are used to assess potential exposure to the
members of the public that drive on Perimeter Road. ' ’

In 2004, the average effective dose equivalent recorded at the cylinder yards near Perimeter Road
was 1003 mrem/year, based on exposure to ionizing radiation for an entire year (i.e., 24 hours/day,
7 days/week, 52 weeks/year - 8,736 hours/year). The radiological exposure to members of the general
public is estimated as the time that a person drives on Perimeter Road past the cylinder yards, which is
conservatively estimated at 8.7 hours per year (1 minute per trip, 2 trips per day, 5 work-days per week,
and 52 weeks per year). : ‘

Based on these assumptions, exposure to a member of the public from radiation from the cylinder
yards is approximately 1 mrem/year. The average yearly dose to a person in the United States is
approximately 366 mrem: 300 mrem from natural radiation. sources and 66 mrem from manmade
radiation sources (see Appendix A). The potential estimated dose from the cylinder yards to a member of
the public is approximately 0.3 percent of the average yearly radiation exposure for a person in the United
States and is significantly less than the 100 mrem/year DOE limit for all radiological releases from a
facility. : ' p

4.3.8 Radiological Dose Results for DOE PORTS Workers and Visitors

The Radiation Exposure Information Reporting System report is an electronic file created annually to
comply with DOE Order 231.1A. This report contains exposure results for all monitored individuals at
DOE PORTS, including visitors, with a positive exposure during the previous calendar year. The 2004
Radiation Exposure Information Reporting System report indicated that there were no visitors with a
positive exposure. ' :
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Over 400 DOE PORTS workers were monitored during 2004. Of these workers, only 28 received a -
measurable dose (defined as 10 mrem or more). Fifteen cylinder yard workers received a measurable
dose that averaged 103 mrem. Thirteen other DOE PORTS workers received a measurable dose that
averaged 22.5 mrem. ‘ ‘

No administrative guidelines or regulatory dose limits were exceeded in 2004.
4.3.9 Radiological Dose Calculations for Environmental Monitoring Data

Environmental monitoring at PORTS includes collecting samples at off-site locations around the
PORTS reservation and analyzing the samples for radionuclides that could be present due to PORTS
operations. Samples are analyzed for uranium, uranium isotopes, technetium-99, and/or selected
transuranics (americium-241, neptunium-237, plutonium-238, and plutonium-239/240). Uranium occurs
naturally in the environment; therefore, detections of uranium cannot necessarily be attributed to PORTS
operations. Detections of technetium-99 and transuranics most likely result from activities at PORTS.

DOE sets a limit of 100 mrem/year for a potential dose to a member of the public via exposure to all
radionuclide releases from a DOE facility. To ensure that PORTS meets this standard, dose calculations
may be completed for detections of radionuclides in environmental media [residential drinking water
(well water), sediment, soil, and vegetation] and biota (deer, fish, crops, and dairy products) at off-site
sampling locations. Detections of radionuclides on the DOE reservation are not used to assess risk
because the public does not have access to the facility.

In 2004, dose calculations were completed for public exposure to radionuclides detected in sediment,
soil, crops, deer, milk, and eggs. Radionuclides were not detected in fish collected during 2004. Chapter
6, Sect. 6.4.13, provides additional ‘information concerning detections of radionuclides in residential
drinking water. ‘

The following sections provide brief descriptions of the dose calculations for each monitoring
program. Methodologies used to complete each risk calculation are based on information developed and
approved by U.S. EPA including the Exposure Factors Handbook (U.S. EPA 1997) and Internal Dose
Conversion Factors for Calculation of Dose to the Public (DOE 1988). Table 4.2 summarizes the results
of each dose calculation. Potential doses to the public from radionuclides detected by the PORTS
environmental monitoring program in 2004 are significantly less than the DOE limit of 100 mrem/year.

Table 4.2. Summary of potential.doses to the public
from radionuclides detected by PORTS
environmental monitoring

programs in 2004
Source of dose Dose (mrem/year)”
Sediment 0.047
Soil 0.11
Crops . 0.002
Deer _ 0.20
Milk 041
Eggs o - 0.02
Total 0.79
2100 mrem/year is the DOE limit.
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4.3.9.1 Dose calculation for sediment

The dose calculation for sediment is based on the detection of 13.1 picocuries per gram (pCi/g) of
technetium-99, 3.808 pCi/g of uranium-233/234, 0.1692 pCi/g of uranium-235, and 1.447 pCi/g of
uranium-238 in the sediment sample collected in 2004 from monitoring location RM-7, an off-site
sampling location on Little Beaver Creek just before it flows into Big Beaver Creek. Based on exposure
factors from U.S. EPA’s Exposure Factors Handbook (U.S. EPA 1997), the dose that could be received
by an individual from sediment contaminatéed at these levels is 0.047 mrem/year. Section 4.6.5 provides
additional information on the sediment monitoring program as well as a map of sediment sampling
locations. : -

4.3.9.2 Dose calculation for soil

The dose calculation for soil is based on the detection of 1.49 pCi/g of uranium-233/234,
0.05725 pCi/g of uranium-235, and 1.626 pCi/g of uranium-238 at one of the ambient air sampling
stations south of PORTS (A9). Based on exposure factors from U.S. EPA’s Exposure Factors Handbook
(U.S. EPA 1997), the dose that could be received by an individual from soil contaminated at these levels
is 0.11 mrem/year. Section 4.6.7 provides additional information on the soil monitoring program as well
as a map of soil monitoring locations.

4.3.9.3 Dose calculation for crops

The dose calculation for crops is based on the detection of uranium-233/234 at 0.0365 pCi/g in a
squash collected at off-site location #4. Based on exposure factors from U.S. EPA’s Exposure Factors
Handbook (U.S. EPA 1997), the dose that could be received by a person consuming these crops is
0.002 mrém/year. Section 4.6.9.3 provides additional information on this monitoring program.

4.3.9.4 Dose calculation for deer

The dose calculation for consumption of deer is based on the detection of uranium-233/234
(0.03343 pCi/g) in the muscle sample collected from a deer killed by a vehicle collision at PORTS in
November 2004. Based on. exposure factors from U.S. EPA’s Exposure Factors Handbook (U.S. EPA
1997), the dose that could be received by an individual from deer meat contaminated at this level is 0.20
mrem/year. Section 4.6.9.1 provides additional information on this monitoring program.

4.3.9.5 Dose calculation for milk and eggs

The dose calculation for consumption of milk is based on the detection of uranium-233/234 at
0.02692 pCi/milliliter (ml) in a sample of locally produced milk collected in November 2004. Based on
exposure factors from U.S. EPA’s Exposure Factors Handbook (U.S. EPA 1997), the dose that could be
received by a person consuming milk throughout the year that contains uranium-233/234 at this
concentration is 0.41 mrem/year. Section 4.6.9.4 provides additional information on this monitoring
program. :

The dose calculation for consumption of eggs is based on the detection of uranium-238 at
0.01192 pCi/g in a sample of locally produced eggs collected in August 2004. 'Based on exposure factors
from U.S. EPA’s Exposure Factors Handbook (U.S. EPA 1997), the dose that could be received by a
person consuming eggs throughout the year that contains uranium-238 at this concentration is
0.02 mrem/year. Section 4.6.9.4 provides additional information on this monitoring program.
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4.4 PROTECTION OF BIOTA

DOE Order 5400.5 sets an absorbed dose rate of 1 rad/day to native aquatic organisms. The DOE
Technical Standard 4 Graded Approach for Evaluating Radiation Doses to Aquatic and Terrestrial Biota
(DOE-STD-1153-2002) was used to demonstrate compliance with this limit.

Analytical data for radionuclides detected in sediment and water collected at approximately the same
location are used to assess compliance with the 1 rad/day limit for aquatic organisms. Data used in the
evaluation are sediment sampling data collected at sampling location RW/RM-8 (an on-site surface water
and sediment sampling location where the North Holding Pond flows into Little Beaver Creek see Sects.
4.6.4 and 4.6.5).

The maximum values of transuranic radionuclides, technetium-99, and uranium isotopes detected in
sediment or surface water samples collected from this location in 2004 were entered into the spreadsheet
that is part of DOE Technical Standard. The assessment indicates that the concentrations of radionuclides
detected in water and sediment at this location do not result in a dose of more than 1 rad/day to aquatic
organisms.

Although there are no formal DOE limits for the dose rate to terrestrial biota, it is recommended that
DOE sites meet international limits for terrestrial biota that are 1 rad/day for terrestrial plants and
0.1 rad/day for terrestrial animals. Analytical data for surface water and soil collected from or near Big
- Run Creek south of PORTS (surface water sampling location RW-3 and soil sampling location A3) were
used to assess the dose recommendations for terrestrial plants and animals. This location was selected
because concentrations of uranium detected in surface water from this location were among the highest
detected in samples collected in 2004, and soil data are also available for relatively the same location.
Sections 4.6.4 and 4.6.7 provide additional information for the surface water momtormg program and soil
sampling program, respectively.

Data for the highest concentrations of radionuclides detected at these locations in 2004 were entered
into the spreadsheet that is part of DOE Technical Standard. The assessment indicates that the
concentrations of radionuclides detected in water and soil at this location do not result in a dose of more
than | rad/day to terrestrial plants and 0.1 rad/day to terrestrial animals.

4.5 UNPLANNED RADIOLOGICAL RELEASES

No unplanned releases of radionuclides took place at DOE PORTS in 2004.

4.6 ENVIRONMENTAL RADIOLOGICAL MONITORING
4.6.1 Arnbient Air Monitoring

The ambient air monitoring stations measure radionuclides released from (1) DOE and USEC point
sources (the sources discussed in Sect. 4.3.2), (2) fugitive air emissions (emissions from PORTS that are
not associated with a stack or pipe such as remediation sites or. normal building ventilation), and (3)
background concentrations of radionuclides (radionuclides that occur naturally, such as uranium). These
radionuclides are isotopic uranium (uranivm-233/234, uranium-235, uranium-236, and uranium-238),
technetium-99, and selected transuranic radionuclides (americium-241, neptunium-237, plutonium-238,
and plutonium-239/240).
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In 2004, samples were collected from 15 ambient air monitoring stations in and around PORTS (see
Sect. 4.3.4, Fig. 4.1). A background ambient air monitoring station (A37) is located approximately
13 miles southwest of the plant. The analytical results from air sampling stations closer to the plant are
compared to these background measurements. : o

Uranium-233/234 and uranium-238 were detected in all of the ambient air samples collected in 2004.
Uranium-235 was detected in 43% and uranium-236 was detected in 7% of the samples collected during
2004. Americium-241, neptunium-237, and plutonium-239/240 were not detected in any of the ambient
air samples collected in 2004. Plutonium-238 was detected once at stations A10 and A36.
Technetium-99 was detected once at station A23. Detections of the transuranic radionuclides,
technetium-99, and uranium-236 were usually near the detection limit for the analytical method.

To confirm that air emissions from PORTS are within regulatory requirements and are not harmful to
human health, the ambient air monitoring data were used to calculate a dose to a hypothetlcal person
living at the monitoring station. The highest net dose calculation for the ambient air stations was at
station A23 on the northeastern boundary of PORTS (0.00043 mrem/year). This hypothetical dose is well
below the 10 mrem/year limit applicable to PORTS. Section 4.3.4 provides additional information about
this dose calculation.

4.6.2 Radiation

Radiation is measured by DOE at 19 locations that include most of the ambient air monitoring -
locations (see Sect. 4.3.4, Fig. 4.1) and other locations within the plant (see Fig. 4.3). Measuring devices
are placed at the monitoring locations at the beginning of each quarter, remain at the monitoring location
throughout the quarter, and are removed from the monitoring location at the end of the quarter and sent to
the laboratory for processmg Radiation is measured in millirems as a whole body dose, which. is the dose
that a person would receive if they were continuously present at the monitored location.

Three locations detected elevated levels of radiation in 2004: location #874, which monitors the
X-745C Depleted Uranium Cylinder Storage Yard; location #862, which is south of the cylinder yards
and west of the X-530A Switchyards; and location #933, which is west of the X-744G building in the
X-701B Holding Pond groundwater monitoring area. The cumulative whole body dose calculated for
each of the 16 locations excluding locations #874, #862, and #933 ranged from 61 to 89 mrem. The
cumulative whole body doses at locations #874, #862, and #933 were 653 mrem, 117 mrem, and 119
_ mrem, respectively.

In addition, the dose resulting from radiation emanating from the DOE cylinder storage yards is
measured at five locations around the northwest corner of the plant just inside Perimeter Road (see Fig.
4.3). These locations are not accessible to the general public. The cumulative annual whole body doses
at locations #41 and #890 were 295 mrem and 224 mrem, respectively. Locations #874 and #882
recorded cumulative annual whole body doses of 508 mrem and 519 mrem, respectively, and location
#868 recorded a cumulative annual whole body dose of 838 mrem. These results are comparable to
results for these locations in 2003.
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4.6.3 Surface Water from DOE Cylinder Storage Yards

Ohio EPA requires monthly collection of surface water samples from three locations: X-745C] at the
X-745C Depleted Uranium Hexafluoride Cylinder Storage Yards, X-745El at the X-745E Depleted
Uranium Hexafluoride Cylinder Storage Yard, and X-745G1l at the X-745G Depleted Uranium
Hexafluoride Cylinder Storage Yard, which was added to the monitoring program in September 2004.
DOE voluntarily collects samples at three additional locations (X-745C2, X-745C3, and X-745C4).
Figure 4.2 shows the sampling locations. Samples collected during 2004 were analyzed for total uranium,

uranium isotopes (uranium-233/234, uranium-235, uranium-236, and uranium-238), technetium-99, and
transuranic radionuclides (americium-241, neptunium-237, plutonium-238, and plutonium-239/240).

During 2004, maximum detections of technetium-99, uranium, and uranium isotopes were as
follows: technetium-99 at 20.2 pCi/L, uranium at 9.415 wg/L, uranium-233/234 at 2.375 pCi/L,
uranium-235 at 0.1297 pCi/L, and uranium-238 at 3.161 pCi/L. Uranium-236, americitm-241,
neptunium-237, plutonium-238, and plutonium-239/240 were not detected in any of the samples collected
in 2004. Surface water from the cylinder storage yards flows to USEC NPDES outfalls prior to discharge
from the site; therefore releases of radionuclides from the cylinder yards are monitored by sampling
conducted at the USEC outfalls Radionuclides detected at USEC outfalls (see Sect. 4.3.5.2) are used in
the dose calculation for releases to surface water (see Sect. 4.3.6).

4.6.4 Local Surface Water

In 2004, surface water samples were collected from 14 locations upstream and downstream from the
PORTS reservation. These samples were taken from the Scioto River, Little Beaver Creek, Big Beaver
Creek, and Big Run Creek (see Fig. 4.4). As background measurements, samples were also collected
from local streams approximately 10 mlles north, south, east, and west of PORTS.

Samples were collected semlannually (spring and fall) a.nd analyzed for transuranic radionuclides
(americium-241, neptunium-237, plutonium-238, and plutonium-239/240), technetium-99, total uranium,
and uranium isotopes (uranium-233/234, uranium-235, uranium-236, and uranium-238) in accordance
with the DOE Environmental Monitoring Plan for the Portsmouth Gaseous Diffusion Plant.

-No transuranics or technetium-99 were detected in any of the local surface water samples collected
in 2004. Maximum detections of uranium and uranium isotopes in local surface water samples were
detected at location RW-3 (downstream Big Run Creek). Uranium was detected at 3.815 ng/L,
uranium-233/234 was detected at 4.062 pCi/L, uranium-235 was detected at 0.3437 pCi/L, and
uranium-238 was detected at 1.251 pCi/L. Uranium-236 was not detected in any of the local surface
water samples collected in 2004. Detections of uranium and uranium isotopes in local surface water
samples in 2004, while somewhat higher than those detected in 2003, remain well below the DOE derived
concentration guide for the respective uranium isotope in drinking water (500 pCi/L for uramum-233/234
and 600 pCi/L for uranium-235 and uranium-238).

4.6.5 Sediment

Sediment samples are collected from the same locations upstream and downstream from the PORTS
reservation where local surface water samples are collected and at the NPDES outfalls. on the east and
west sides of the reservation (see Fig. 4.4). Samples are collected annually and analyzed for transuranic
radionuclides (amer1c1um—241 neptunium-237, plitonium-238, and plutonium-239/240), technetium-99,
total uranium, and uranium isotopes (uranium-233/234, uranium-235, uranium-236, and uranium-238) in
accordance with the DOE Environmental Monitoring Plan for the Portsmouth Gaseous Diffusion Plant.
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Technetium-99 is often detected in sediment samples collected at locations downstream from
PORTS. In 2004, technetium-99 was detected in the samples collected from two of the downstream
sampling locations on Little Beaver Creek (RM-7 and RM-8), the downstream sampling location on Big
Beaver Creek (RM-13), and the downstream sampling location on Big Run Creek (RM-3).
Technetium-99 was also detected in the sediment samples collected at USEC NPDES Outfall 001 and
DOE Outfall 013/USEC Outfall 010 (RM-11 and RM-10, respectively). Technetium-99 was not detected
in sediment samples collected from the Scioto River or any of the background sampling locations.

In general, levels of technetium-99 detected in sediment are consistent with results from 1999
through 2003. Transuranics were not-detected in any of the sediment samples collected in 2004.

Uranium and uranium isotopes are naturally occurring, but may also be present due to PORTS
activities. Uranium and uranium isotopes detected in the 2004 samples have been detected at similar
‘concentrations in previous sampling events from 1999 through 2003. -

Section 4.3.9.1 provides a dose assessment to a member of the public based on the highest detections
of uranium isotopes at sediment sampling location RM-7, which is the off-site sampling location at which
the highest concentrations of radionuclides were detected in 2004. The total potential dose to a member
of the public resulting from PORTS operations (1.86 mrem/year), which includes this dose calculation
(0.047 mrem/year), is well below the DOE standard of 100 mrem/year. :

4.6.6 Site Effluent

DOE collects water samples from 11 locations (see Fig. 4.5) to determine the concentration of
radioactive material that is present in the sediment suspended in the water sample. The data are used to
determine compliance with DOE Order 5400.5, Radiation Protection of the Public and the Environment, -
Chapter II, paragraph 3a(4). This paragraph states:

To prevent the buildup of radionuclide concentrations in sediments, liquid process waste

streams containing radioactive material in the form of settleable solids may be released to

natural waterways if the concentration of radioactive material in the solids present in the waste

stream does not exceed 5 pCi (0.2 becquerel) per gram above background level, of settleable

solids for alpha-emitting radionuclides or 50 pCi (2 becquerels) per gram above background
. level, of settleable solids for beta-gamma-emitting radionuclides.

The sampling locations consist of two background surface water locations (BG-SWO01 and
BG-US23), six surface water sampling locations (BRC-SW02, EDD-SW01, LBC-SW04, NHP-SWO01,
UND-SWO02, and WDD-SW03), and three NPDES effluent locations (J6-SWO01, X-616, and X-6619). In
2003, two samples were collected semiannually (June and December) from each monitoring location. One
sample was analyzed for total suspended solids, total alpha activity, and total beta activity. The other
sample was analyzed for non-settleable solids, total alpha activity, and total beta activity.

In 2004, the DOE standards (5 pCi/g for alpha activity and 50 pCi/g for beta activity) were not
exceeded at any location where radioactivity (alpha or beta) was detected, with the exception of one
sample. In December 2004, the calculated level of beta radioactivity in settleable solids at BRC-SW02
exceeded the DOE limit of 50 pCi/g. However, a duplicate sample was collected at BRC-SW02 and the
calculated level of beta radioactivity in the duplicate sample was zero. Therefore the exceedence was
invalid due to the variability in sampling and analysis methods.
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4.6.7 Soil

Soil samples are collected annually from ambient air monitoring locations (see Fig. 4.1) and
analyzed for transuranic radionuclides (americium-241, neptunium-237, plutonium-238, and
plutonium-239/240), technetium-99, total uranium, and uranium isotopes (uranium-233/234,
uranium-235, uranium-236, and uranium-238) in accordance with the DOE Environmental Monztormg
Plan for the Portsmouth Gaseous Diffusion Plant.

In 2004, plutonium-239/240 was detected in soil samples collected from two ambient air monitoring
stations. The sample collected from station A12 on the eastern plant boundary contained plutonium-
239/240 at 0.0303 pCi/g, and the sample from station A29 (on site at the Ohio Valley Electric
Corporation) contained plutonium-239/240 at 0. 02699 pCi/g. Transuranic radionuclides were not
detected in any of the other soil samples collected at the ambient air monitoring stations. Technetium-99
was not detected in any of the soil samples collected from the ambient air monitoring stations in 2004.

Uranium (total), uranitim-233/234, and uranium-238 were detected at all of the sampling locations.
Uranium-235 was detected af 66% of the sampling locations, and uranium-236 was detected in only one
of the soil samples collected in 2004. Uranium and uranijum isotopes were detected at similar
concentrations at all the soil sampling locations,. including the background location (A37), which suggests
that the uranium detected in these samples is due to naturally occurring uranium.

Section 4.3.9.2 provides a dose assessment based on the detections of uranium-233/234,
uranium-235, and uranium-238 at one of the ambient air stations south of PORTS (A9). The total
potential dose to a member of the public resulting from PORTS operations (1.86 mrem/year), which
includes this dose calculation (0.11 mrem/year), is well below the DOE standard of 100 mrem/year.

4.6.8 Vegetation

To assess the uptake of radionuclides into plant material, vegetation samples-are collected in the
. same areas where soil samples are collected at the ambient air monitoring stations (see Fig. 4.1). Samples
are collected annually and analyzed for transuranic radionuclides (amer101um-241 neptumum-237
plutonium-238, and plutonium-239/240), technetium-99, total uranium, and urapium isotopes
(uranium-233/234, uranium-235, uranium-236, and uranium-238) in accordance with the DOE -
Environmental Monitoring Plan for the Portsmouth Gaseous Dyj‘uszon Plam‘

In 2004 uranium, uranium-233/234, uran1um—235 and/or uramum—238 were detected at 14 of the 15
stations, with the highest detections at stations A6 in Piketon and T7 (on site at the X-230L Holding
Pond). Uranium-236 was not detected in any of the vegetation samples. These detections are in contrast
to sampling results from 2002 and 2003. In 2002, uranium and uranium isotopes were not detected in any
of the vegetation samples. In 2003, only uranium-238 was detected at 0.01561 pCi/g in the sample
collected from station A23 on the northeastern reservation boundary. Uranium and uranium isotopes
were not detected in any other vegetation samples collected in 2003.

However, the increase in detections of uranium and uranium isotopes probably is not due to PORTS
activities because vegetation collected at the background station also contained uranium and: isotopic
uranium at concentrations similar to those detected at stations near PORTS. Additionally, there does not
appear to be a correlation between the highest levels of uranium in soil and vegetation because different
locations had the maximum concentrations of uranium and uranium 1sotopes in soil (A9, A29, and A4l)
and vegetation (A6 and T7). '
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- 4.6.9 Biological Monitoring

The DOE Environmental Monitoring Plan for the Portsmouth Gaseous Diffusion Plant requires
biological monitoring to assess the uptake of radionuclides into local biota (deer, fish, vegetation, crops,

milk, and eggs).
4.6.9.1 Deer

Samples of liver, kidney, and muscle from a deer killed on site in a collision with a motor vehicle in
November 2004 were analyzed for transuranic radionuclides (americium-241, neptunium-237,
plutonium-238, and plutonium-239/240), technetium-99, total uranium, and uranium isotopes
(uranium-233/234, uranium-235, uranium-236, and uranium-238). Total uranium and uranium-238 were
detected at 0.0241 ng/g and 0.03797 pCi/g, respectively, in the liver collected from the deer.

"Uranium-233/234 was detected in the muscle sample collected from the deer at 0.03343 pCi/g. No other
radionuclides were detected in the samples. '

Section 4.3.9.4 provides a dose assessment based on the detection of uranium-233/234 in the muscle
sample collected from the deer (the muscle is more likely to be eaten by people than the deer liver). The
total potential dose to a member of the public resulting from PORTS operations (1.86 mrem/year), which
includes this dose calculation (0.20 mrem/year), is well below the DOE standard of 100 mrem/year.

Due to increased security at PORTS after September 11, 2001, the annual PORTS deer hunt that was
open to the public has been cancelled. However, bow hunting was allowed on site for plant employees -
during the 2004-2005 hunting season. Liver and kidney samples were collected from the deer killed -
during this hunt. No radionuclides were detected in these samples.

4.6.9.2 Fish

In 2004, five fish were collected from downstream sampling locations on the Scioto River and Little
Beaver Creek. Samples were analyzed for transuranic radionuclides (americium-241, neptunium-237,
plutonium-238, and plutonium-239/240), technetium-99, total uranium, and uranium  isotopes
(uranium-233/234, uranium-235, uranium-236, and uranium-238). No radionuclides were detected in any
of the fish; therefore, a dose assessment to a member of the public from eating fish has not been prepared.

4.6.9.3 Crops

In 2004, 19 crop samples, including greern peppers, corn, green beans, tomatoes, cﬁcumbers, and
squash, were collected from five residential locations near PORTS.

Each sample was analyzed for transuranic radionuclides (amer101um-241 neptunium-237,
plutonium-238, and plutomum-239/240) technetium-99, total uranium, and uranium isotopes
(uranium-233/234, uranium-235, uranium-236, and uranium-238). Transuranics and technet1um—99 were
not detected in any of the samples.

No radionuclides were detected in any of the crop samples collected in 2004 witﬁ the exception of
uranium-233/234 detected in a cucumber sample collected at off-site location #2 (0.0155 pCi/g) and in a
Nova squash sample collected at off-site location #4 (0.0365 pCi/g). .

Section 4.3.9.3 provides a dose assessment to a member of the public based on consumption of
squash containing uranium-233/234. The total potential dose to a member of the public resulting from
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PORTS operations (1.86 mrem/year), which includes this dose calculation (0.002 mrem/year), is well
below the DOE standard of 100 mrem/year.

4.6.9.4 Milk and eggs

In 2004, one sample of locally produced milk and one sample of locally produced eggs were
analyzed for transuranic radionuclides (americium-241, neptunium-237, plutonium-238, -and
~ plutonium-239/240), technetium-99, total uranium, and uranium isotopes (uranium-233/234,

- - uranium-235, uranium-236, and uranium-238). ’

Uranium-233/234 was detected in the milk sample at 0.02692 pCi/ml, and uranium-238 was detected
in the egg sample at 0.1192 pCi/g. Section 4.3.9.5 provides a dose assessment to 2 member of the public
based on consumption of eggs containing uranium-238 and milk containing uranium-233/234. The total
potential dose to a member of the public resulting from PORTS operations (1.86 mrem/year), which
includes these dose calculations (0.41 mrem/year for milk and 0.02 mrem/year for eggs), is well below
the DOE standard of 100 mrem/year. ‘

4.7 RELEASE OF PROPERTY CONTAINING RES]])UAL RADIOACTIVE MATERIAL
In 2004, no DOE property (equipment, excess materials, etc.) was released to the public that
contained residual radioactive material that exceeded the release limits for DOE PORTS. - The release

limits are established in accordance with DOE Order 5400.5 and Title 10 of the Code of Federal
Regudations, Part 835.
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5. ENVIRONMENTAL NON-RADIOLOGICAL PROGRAM
- INFORMATION

5.1 SUMMARY

Non-radiological environmental monitoring at PORTS. includes air, water, sediment, and fish.
Monitoring of non-radiological parameters is required by state and federal regulations and/or permits, but
is also completed to reduce public concerns about plant operations. Non-radiological data collected in
2004 are similar to data collected in previous years.

5.2 INTRODUCTION

Environmental monitoring programs at .PORTS usually monitor both radiological and non-
radiological constituents that could be released to the environment as a result of PORTS activities. The
radiological components of each monitoring program were discussed in the previous chapter. The DOE
Environmental Monitoring Plan for the Portsmouth Gaseous Dzﬂizszon Plant specifies non-radiological
monitoring requirements for ambient air, local surface water, sediment, and fish. Non-radiological data
are not collected for some sampling locations and some monitoring programs.

Environmental permits issued by the EPA to both DOE and USEC specify discharge limitations,
monitoring requuements and/or reporting réquirements for air emissions and water discharges. Because
USEC data are unportant in developing a complete plcture of environmental monitoring at PORTS, these
data are included in this report. USEC information is provided for informational purposes only; DOE
cannot certify the accuracy of USEC data. Data from the following environmental monitoring programs
are included in this chapter:

e Air
e Surface water,
»  Sediment, and
e  Biota- fish.

- DOE also conducts an extensive . groundwater monltormg program at PORTS that includes both
radiological and non-radiological constituents. Chapter 6 provides information on the groundwater
monitoring program, associated surface water monitoring, and water supply monitoring.

5.3 AIR

Permitted air emission sources at PORTS emit non-radiological air pollutants. In addition, the DOE
ambient air monitoring program measures fluoride at momtormg stations within the DOE reservation and

in the surrounding area.
5.3.1 Ajrborne Discharges
DOE PORTS operates several sources of conventional air pollutants such as nitrogen oxides, sulfur -

' dioxide, and partlculate matter. The boilers that provide heat for DOE facilities account for almost all of
the conventmnal air pollutants emitted by DOE sources. DOE reported the following emissions from the
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boilers for 2004 in the Ohio EPA Fee Emissions Report: 0.08 ton of particulate matter, 0.56 ton of
organic compounds, 0.07 ton of sulfur dioxide, and 2.38 tons of nitrogen oxides.

- Other emissions sources at DOE PORTS, which include two landfill venting systems, two glove
boxes (not used in 2004), two aboveground storage tanks in the X-6002A Fuel Oil Storage Facility, and
four groundwater treatment facilities, emit less than 1 ton per year of conventional air pollutants (on an
individual basis), and therefore do not require reporting in the Ohio EPA Fee Emissions Report.

Another potential air pollutant present at DOE PORTS is asbestos released by renovation or
demolition of plant facilities. Asbestos emissions are controlled by a system of work practices. The
amount of asbestos removed and disposed is reported to the Ohio EPA. In 2004, 214 tons of material
contaminated with asbestos were shipped from DOE PORTS. These wastes included scrap metal, pipe
insulation, and personal protective equipment that were contaminated with asbestos.

USEC reported the following emissions of non-radiological air pollutants for 2004 in the Ohio EPA
Fee Emissions Report:. 27.66 tons of particulate matter, 1.59 tons of organic compounds, 2021.97 tons of -
sulfur dioxide, and 228.73 tons of nitrogen oxides. These emissions are associated with the boilers at the
X-600 Steam Plant, which provide steam for the PORTS reservation, a boiler at the X-611 Water .
Treatment Plant, and diesel-powered compressors for emergency use.

5.3.2 Ambient Air Monitoring

In addition to the radionuclides discussed in Chap. 4, DOE ambient air monitoring stations also
measure fluoride. Fluoride detected at the ambient air monitoring stations could be present due to
background concentrations (fluoride occurs naturally in the environment) or from the gaseous diffusion
process. '

In 2004, samples for fluoride were collected weekly from-15 ambient air monitoring stations in and
around PORTS (see Chap. 4, Fig. 4.1). A background ambient air monitoring station (A37) is located
approximately 13 miles southwest of the plant. The analytical results from air sampling stations closer to
the plant are compared to this background station. In 2004, the average ambient concentration of fluoride
measured in samples collected at the background station was 0.043 microgram per cubic meter (,ug/m ).
Ambient concentrations of fluoride measured at the other stations ranged from 0.036 ug/m’ at Station A9
(southwest of the southwestern plant boundary) to 0. 060 ug/m’ at Station A36, which is within the
process area of PORTS at the X-611 Water Treatment Plant.

5.4 WATER

_ Surface water and groundwater are monitored at PORTS. Groundwater monitoring is discussed in
Chap. 6, along with surface water monitoring conducted as part of the groundwater monitoring program.
Non-radiological surface water monitoring primarily consists of sampling water discharges associated
with both DOE and USEC NPDES-permitted outfalls. In addition, non-radiological parameters are
monitored in the Scioto River upstream and downstream of PORTS to determine whether discharges from
PORTS affect water quality in the river.
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5.4..1 Water Discharges (NPDES Qutfalls)
5.4.1.1 DOE NPDES outfalls

Non-radiological discharges from DOE NPDES outfalls are regulated by the DOE PORTS NPDES
permit. DOE PORTS has eight discharge points, or outfalls, through which water is discharged from the
_site. - Three outfalls discharge directly to surface water, four discharge to the USEC X-6619 Sewage
Treatment Plant (USEC NPDES Outfall 003), and one discharges to the X-2230M Holding Pond (DOE
Outfall 012). Outfall 612 is currently inactive because the X-625 Groundwater Treatment Facility was
placed on stand-by with the approval of Ohio EPA in July 2003. Chapter 4, Sect. 4.3.5.1, provides a brief
description of €ach DOE outfall and provides a site diagram.showing each DOE PORTS NPDES outfall
(see Chap. 4, Fig. 4.2).

Ohio EPA selects the chemical parameters that must be monitored at each outfall based on the
chemical characteristics of the water that flows into the outfall. For example, the DOE outfalls. that
discharge water from the groundwater treatment facilities (Outfalls 015, 608, 610, 611, and 612) are
monitored for trichloroethene because the groundwater treatment facilities treat water contaminated with
this chemical. The following chemicals are monitored at each DOE outfall.

«  DOE NPDES Outfall 012 (X-2230M Holding Pond) — chlorine, iron, oil and grease, suspended
solids, total PCBs, and trichloroethene.

° DOE NPDES Outfall 013 (X-223 ON Holdm g Pond) — chlorine, oil and grease, suspended SOllClS and
total PCBs.

*  DOE NPDES Outfall 015 (X-624 Groundwater Treatment Facility) — total PCBS and trichloroethene.

» DOE:NPDES OQutfall 608 :(X-622 Groundwater Treatment Fac111ty) — trichloroethene and
trans-1,2-dichloroethene.

« DOE NPDES Outfall 610 (X-623 Groundwater Treatment Facility) — trichloroethene and
trans-1,2-dicliloroethene. :

. DOE NPDES Outfall 611 (X-622T Groundwater Treatment Fac1llty) trichloroethene.

e DOE NPDES Outfall 612 (X-625 Groundwater Treatment Facility) —iron and tr1chloroethene This
outfall is currently inactive because the X-625 Groundwater Treatment Facility was placed on
stand-by with approval from Ohio EPA on July 9, 2003.

«  DOE NPDES Outfall 613 (X—6002A Recrrculatmg Hot Water Plant partlcle separator) - chlonne
and suspended SOllClS r

"~ In 2004, none of the discharge limi'tations for DOE NPDES outfalls were exceeded; therefore, the .
overall DOE NPDES compliance rate with the NPDES permit was 100%.

5.4.1. 2 USEC NPDES outfalls

Non—radlologlcal dlscharges from USEC NPDES outfalls are regulated by the USEC NPDES permit
. that became effective on March 1, 2000. USEC is responsible for 11 NPDES outfalls through which
" water is discharged from the site (see Chap. 4, Fig. 4.2). Eight outfalls discharge directly to surface
water, and three discharge to another USEC NPDES outfall before leaving the site. .Chapter 4, Sect.
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4.3.5.2, provides a brief description of each USEC NPDES outfall. The following chemicals are
monitored at each USEC outfall.

e . USEC NPDES Outfall 001 (X-230J7 East Holding Pond) — arsenic, copper, fluoride, manganese,
nickel, oil and grease, suspended solids, zinc. < o }

«  USEC NPDES Outfall 002 (X-230K South Holding Pond) — fluoride, manganese, mercury, oil and
grease, silver, suspended solids, thallium.

»  USEC NPDES Outfall 003 (X-6619 Sewage Treatment Plant) — ammonia-nitrogen, biochemical
oxygen demand, chlorine, copper, fecal coliform (May-October only), mercury, nitrate-nitrogen, oil
and grease, silver, suspended solids, zinc.

«  USEC NPDES Outfall 004 (Cooling Tower Blowdown) — copper, dissolved solids, oil and grease,
suspended sohds zinc.

° USEC NPDES Outfall 005 (X-611B Lime Sludge Lagoon) - suspended sollds PCBs.

«  USEC NPDES Outfall 009 (X-230L North Holdmg Pond) — fluoride, manganese, oil and grease,
suspended solids, zinc. '

«  USEC NPDES Outfall 010 (X-230J5 Northwest Holding Pond) — manganese, oil and grease
suspended solids, zinc.

e USEC NPDES Outfall 011 (X-230J6 Northeast Holding Pond) — copper, ﬂuonde oil and grease,
.suspended solids, zinc.

. USEC NPDES Outfall 602 (X-621 Coal Pile Runoff Treatment Facility) — iron, manganese,
settleable solids, suspended solids. ‘

o USEC NPDES Outfall 604 (X-700 Biodenitrification Facility) — copper, iron, nickel,
nitrate-nitrogen, zinc.

= USEC NPDES Outfall 605 (X-705 Decontamination Microfiltration System) ~—.ammonia-nitrogen,
chromium, hexavalent chromium, copper, iron, Kjeldahl nitrogen, nickel, nitrate-nitrogen, nitrite-
nitrogen, oil and grease, sulfate, suspended solids, trichloroethene, zinc.

. The USEC NPDES Permit also identifies four additional monitoring points that are not discharge
" points as described in the previous paragraphs. USEC NPDES Station Number 801 is a background
monitoring location on the Scioto River upstream from USEC NPDES Outfalls 003 and 004. USEC
NPDES Station Number 901 is a monitoring location on the Scioto River downstream from Outfalls 003
and 004 and located in the discharge plume from these two outfalls. Samples are collected from both of
these monitoring points to measure toxicity to minnows and another aquatic organism (Ceriodaphnia).

USEC NPDES Station Number 902 is a monitoring location on Little Beaver Creek downstream
from USEC NPDES Outfall 001, and USEC NPDES Station Number 903 is a: monitoring location on Big
Run Creek downstream from USEC NPDES Outfall 002. Water temperature is the only parameter
measured at each of these monitoring points.

. In 2004, none of the discharge limitations for USEC NPDES outfalls were exceeded therefore the
overall USEC NPDES compliance rate with the NPDES permit was 100%. -
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5.4.2 Local Surface Water Monitoring

‘Non-radiological monitoring of local surface water locations was conducted on the Scioto River
upstream and downstream of PORTS (sampling locations RW-6 and RW-1 — see Chap. 4, Fig. 4.4).
Samples from the Scioto River are analyzed for total phosphate as phosphorus, fluoride, 28 metals, and
PCBs. FEach of these measurements, with the exception of PCBs, will detect naturally-occurring
constituents; therefore, measurements from the upstream location are compared to the downstream
location to assess whether PORTS activities have affected the river. Natural variation and manmade
activities not related to PORTS can also cause sample variation.

'Semiannual samples were collected for fluoride and total phosphate as phosphorus. The
concentration of fluoride was the same at the upstream and downstream Scioto River sampling locations
for each samplmg event in 2004. Concentrations of total phosphate as phosphorus were not appreciably
different in upstream and downstream samples collected in 2004: 0.11 and 0.12 milligram per liter
(mg/L) or part per million (ppm) in upstream samples and 0.11 and 0.11 mg/L in downstream samples.

Qua.rterly samples were collected for PCBs and 28 metals from the upstream and downstream Scioto
River sampling locations. PCBs were not detected in any of the samples collected in 2004. No
SIgmﬁcant differences in the concentrations of metals were noted at the upstream and downstream Scioto
River sampling locations. Discharges of non-radiological constituents from PORTS do not appear to
affect surface water quality in the Scioto River downstream from PORTS.

5.5 SEDIMENT

Sediment samples are collected annually at the same locations upstream and downstream from the
PORTS reservation where surface water samples are collected and at the NPDES outfalls on the east and
west sides of the reservation (see Chap. 4, Fig. 4.4). In 2004, samples were analyzed for 21 metals and
PCBs, in addition to the radiological parameters discussed in Chap. 4. :

The results of sampling conducted in 2004 indicate that there are no appreciable differences in the
concentrations of metals present in sediment samples taken upstream from PORTS or at background
sampling locations and downstream from PORTS. Metals occur paturally in the environment.
Accordingly, the metals detected in the samples most likely did not result from activities at PORTS.

Historically, PORTS sediment sampling has detected low levels of PCB contamination in the Little '
Beaver Creek. This contamination was caused by discharges of treated process water before 1988.
PCB-1260 (a specific form of PCB) was detected at 0.6 microgram per gram (u.g/g) or ppm at one of the
on-site sampling locations on Little Beaver Creek (RM-8 — see Chap. 4, Fig. 4.4). PCBs have been
detected previously at this sampling location.

* 5.6 BIOLOGICAL MONITORING - FISH

.In 2004, fish were collected from downstream sampling locations on Little Beaver Creek (RW-8)
and the Scioto River (RW-1). Chapter 4, Fig. 4.4, shows the surface water monitoring locations where
the fish were caught. Fish samples were analyzed for chromium and PCBs, in addition to the radiological
parameters discussed in Chap. 4. Fish samples collected for this program were prepared by removing the
head from each fish and pureeing the remainder of the fish. This metliod of sample preparation means
that portions of the fish that are not usually eaten, such as the internal organs, are included in the sample
analyzed by the laboratory.
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PCBs were detected in 1 of 5 fish samples at 2.1 pg/g of total PCBs. The fish was a bass caught in |
Little Beaver Creek at surface water sampling location RW-8, which is on the PORTS reservation.
Chapter 4, Fig. 4.4, shows the surface water monitoring location where the fish was caught.

PCBs, a widespread environmental contaminant, are often detected in fish. The Ohio Department of
Health, which issues fish consumption advisories for Ohio, does not recommend eating fish that contain
PCBs at concentrations above 1.9 ppm. However, this recommendation is based on concentrations of
PCBs detected only in the portion of the fish that would be eaten (the fillet of the fish). PCBs and other
contaminants tend to ‘accumulate in the fatty portions of the fish and in the organs such as the liver,
intestines, and kidneys. Because the fish samples from PORTS included the entire body of the fish
(excluding the head), it is unknown whether PCBs were present above 1.9 ppm in only the fillet portion
of the fish. The Ohio Sport Fish Consumption Adv1sory, available from the Ohio EPA, D1v151011 of
Surface Water, should be consulted before eating any fish caught in Ohio waters.

In 2004, chromium was detected in 4 of 5 ﬁsh samples at concentrations ranging from 2.79 to
8.18 milligrams per kilogram (mg/kg) (or ppm). These fish were collected from both downstream
sampling locations (Little Beaver Creek and the Scioto River). No upstream, or background, fish were
collected in 2004. These results are consistent with levels of chromlurn detected in both upstream and
downstream fish caught in previous years. :

Chromium occurs naturally in soil and is often present in stream sediment and surface water. For
example, chromium is usually detected in samples of surface water collected at the upstream Scioto River
sampling location (RW-6) and in the sediment sample collected from this location. The chromium
detected in these fish in 2004 is most likely due to naturally-occurring chromium.
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6. GROUNDWATER PROGRAMS

61SUMlVIARY

Groundwater monitoring at DOE PORTS is reqmred by a combination of state and federal
regulations, legal agreements with Ohio EPA and U.S. EPA, and DOE Orders. More than 400 monitoring
wells are used to track the flow of groundwater and to identify and measure groundwater contaminants.
Groundwater programs also include on-site surface water monitoring and water supply monitoring;

The contaminated groundwater plumes present at PORTS did not change significantly in 2004.
There have been no detections of trichloroethene in groundwater beyond the DOE property boundary that
exceed the drinking water standard (called the Maximum Contaminant Level [MCL]) of 5 ug/L. In the
southern portion of the X-749/X-120 groundwater plume near the DOE property boundary, injection of
hydrogen release compounds caused decreases in the concentrations of trichloroethene in two wells.’
Trichloroethene and two other volatile organics were detected in the X-749/X-120 plume at estimated
concentrations less than 1 ug/L (1 part per billion) in an off-site well approxmlately 45 feet south of the
DOE property line.

6.2 INTRODUCTION

The PORTS reservation is the largest industrial user of water in the v1c1n1ty and obtains its water
from three water supply well fields that are next to the Scioto River south of Piketon. The wells tap the
Scioto River Valley buried aquifer. In 2004, total groundwater production from the ‘water supply well
fields averaged approximately 5 million gallons per day for the entire site (including USEC activities).
Groundwater drrectly beneath PORTS is not used as a domestic, municipal, or industrial water supply,
and contaminants in the groundwater beneath PORTS do not affect the quality of the water in the Scioto
River Valley buried aquifer. In addition, DOE has filed a deed notification at the Plke County Auditor’s
Office that restricts the use of groundwater beneath the PORTS site. g

Groundwater monitoring at PORTS includes several activities. Monitoring wells are used to obtain
information about groundwater. When the level of water, or groundwater elevation, is measured in a -
number of wells over a short period of time, the groundwater elevations, combined with information

about the subsurface soil, can be used to estimate the rate and direction of groundwater flow. The rate -

and direction of groundwater flow can be used to predict the movement of contaminants in the
groundwater and to develop ways to control or remediate groundwater contamination: Samples of water
are also collected from groundwater monitoring wells and analyzed to obtain information about

contaminants and naturally-occurring compounds in the groundwater. '

6.3 GROUNDWATER MONITORING AT DOE PORTS
Groundwater monitoring at PORTS was initiated in the 1980s. Groundwater monitoring has been

conducted in response to state and/or federal regulations, regulatory documents prepared by DOE
PORTS, agreements between DOE and Ohio EPA or U S. EPA, and DOE Orders.



Because of the numerous regulatory programs applicable to groundwater monitoring at PORTS, an
Integrated Groundwater Monitoring Plan was developed to’ address all groundwater monitoring
requirements for PORTS. The initial plan, dated November 1998, was reviewed and approved by Ohio
EPA and implemented at PORTS starting on April 1, 1999. The Integrated Groundwater Monitoring
Plan is periodically revised and approved by Ohio EPA. In 2004, groundwater monitoring at PORTS was
performed under the Integrated Groundwater Monitoring Plan dated October 2003, which was effective
throughout 2004.

Groundwater monitoring is also conducted to meet DOE Order requireménts Exit p'athway
monitoring assesses the effect of PORTS on off-site groundwater quality. DOE Orders are the basis for
radiological monitoring of groundwater at PORTS. : '

Two water-bearing zones are present beneath PORTS: the Gallia and Berea formations. The Gallia -
~ is the uppermost water-bearing zone and contains most-of the groundwater contamination at PORTS. The
Berea is deeper than the Gallia and is usually separated from the Gallia by the Sunbury shale, which acts
as a barrier to impede groundwater flow between the Gallia and Berea formations. Additional information
about site hydrogeology is available in the PORTS Environmental Information Center. Chapter 3, Sect.
3.7, discusses the-Environmental Information Center in more detail. '

Several areas of groundwater contamination have been identified at PORTS. Groundwater
contamination consists of volatile organic compounds (primarily trichloroethene) and radionuclides such -
as uranium and technetium-99.

In recent years, concentrations of volatile organic compounds have increased at the southern edge of
the X-749/X-120 groundwater plume, which is near the southern PORTS boundary. A barrier wall is
installed at the southern edge of the plume, but volatile organics, including trichloroethene, have moved
beyond the wall. In 2004, four wells installed off site, south of the plume and the barrier wall, were
sampled for volatile organic compounds, radionuclides, and other parameters. Trichloroethene and two
other volatile organics were detected at estimated concentrations less than 1 wg/L in one of the wells
located approximately 45 feet south of the propeérty line. '

In April 2004, a project was implemented to remediate volatile organics at the southern edge of the
X-749/X-120 groundwater plume, near the barrier wall. Hydrogen release compounds were injected into -
the groundwater to accelerate the process of breaking down trichloroethene into nontoxic compounds ;
Section 6.4.1.3 prov1des additional mformatlon about groundwater monitoring results for this area in
2004.

. In other areas of groundwater contamination at PORTS, the concentration of contaminants and the
lateral extent of plume boundaries did not significantly increase in 2004. The 2004 Groundwater
Monitoring Report for the Portsmouth Gaseous Diffusion Plant provides further details on the
groundwater plumes at PORTS, specific monitoring well identifications, and analytical results for -
monitoring wells. This document and other documents referenced in this chapter are available in the
PORTS Environmental Information Center.

This chapter also includes information on the ,grouildwa’ter treatment facilities at PORTS. These
facilities receive contaminated groundwater from the groundwater monitoring areas and treat the water
prior to discharge through the DOE PORTS permitted NPDES outfalls. '



6.4 GROUNDWATER MONITORING AREAS

The Integrated Groundwater Monztorzng Plan requires groundwater monitoring of 11 areas w1th1n
the quadrants of the site designated by the RCRA Corrective ACthIl Program These areas (see Fig. 6.1)
are:’

o X-749/X-120/PK Landfill,
Quadrant I Groundwater Investigative Area/X-749A Classified Materials Disposal Facility,
~ Quadrant IT Groundwater Investigative Area,
X-701B Holding Pond,
X-633 Pumphouse/Cooling Towers Area,
X-616 Chromium Sludge Surface Impoundments,
X-740 Waste Oil Handling Facility,
. X-611A Former Lime Sludge Lagoons,
- X-735 Landfills,
X-734 Landfills, and
X-533 Switchyard Area.

The Integrated Groundwater Monitoring Plan also contains requu'ements for (1) surface water
monitoring in creeks and drainage ditches at PORTS that receive groundwater dlscharge and (2) water
supply monitoring.

In general, samples are collected from wells (or surface water locations) at each area listed above and
are analyzed for metals, volatile organic compounds, and radiological constituents. Table 6.1 lists the
analytlcal requirements for each groundwater monitoring area and other monitoring programs described
in this chapter. DOE PORTS then compares constituents detected in the groundwater to standards called
preliminary remediation goals to assess the potential for each constltuent to affect human health and the
environment. :

6.4.1 X-749 Contaminated Materials Disposal Facility/X-120 Old Training Facility/PK Landfill

In the southernmost portion of PORTS, groundwater concerns focus on three contaminant sources:
X-749 Contaminated Materials Disposal F acility,-X.—120 Old Training Facility, and PK Landfill.

6.4.1.1 X-749 Contaminated Materlals Dlsposal Faclhty/X-IZD old Trammg Faclllty

The X-749 Contaminated Materials Disposal Facility is a landﬁll located in the south-central section
of the facility. The landfill covers approximately 7.5 acres and was built in an area of highest elevation
" within the southern half of PORTS. The landfill operated from 1955 to 1990, during which time buried
wastes were generally contained in metal drums or other containers compatible with the waste.

The northern portion contains waste contaminated with mdustnal solvents waste oils from plant

compressors and pumps, sludges classified as hazardous, and low-level radioactive materials. The
southern portion contains non-hazardous, low-level radloacttve scrap matenals
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Table 6.1. Analytical paramefers for monitoring areas and progfams at PORTS

-X-633 Pumphouse/Coolmg
Towers Area

technetium-99
totalU 7.’!3/234U 7.’!5U 236U BBUC

. alkalinity

chloride

total metalsb: Cr

Ve 1 Aoy
X-749/X-120/PK Landfill”
X-749/X-120 plume volatile organic compoundsb chloride
teclinetium-99 sulfate
total U, 224y, U, U, 23“U° total metals®: . Ca, Fe, Mg, K, Na
-alkalinity transuranics®: 241Am, ZNp, Z*Py,
) ?39/240Pu
PK Landfill volatile organic compoundsb : total metals™  As, Cd, Ca, Cr Co,
technetium-99 Cu, Fe, Pb, Mg, Ni,
total U, 22y, ¥y, U, Z*U° K, Se,Na, V, Zn
alkalinity mercury
chloride transuranics®:  2*'Am, & 7Np, 231’Pu,
sulfate 25240py
fluoride Arochlor-1260
Quadrant I Groundwater
" Investigative Area”
X-231B plume volatile organic compoundsb’ a4 sulfate
technetium-99 ' total metals®% Ca, Fe, Mg, Mn, K,
total U, Z¥24y, U, 26U, 2*U° et Na
*alkalinity transuranics®  2*'Am, Z"Np, Z*Puy,
chloride B9240py '
X-749A Classified volatile organic compounds® . .total metals®:  Sb, As, Ba, Be, Cd,
Materials Disposal technetium-99 Ca, Cr, Co, Cu, Fe,
Facility total U, Z¥#4y, 25y, U, 2*U° Pb, Mg, Mn, Ni, K,’
" alkalinity Se, Ag,Na, TL V,
- chloride N Zn ‘ ,
sulfate transuranics®  *!Am, Z'Np, Z*Pu,
nitrite = | BOR4py
.’ nitrate chemical oxygen demand
dmmonia total dissolved solids
Quadrant IT Groundwater volatile organic compounds chloride
_ Investigative Area” technetium-99 sulfate
© total U, 2¥P4y, P4, 736U ol total metals®:  Ca, Fe, Mg, K, Na
alkalinity transuram'cs°: 21 Am, Z"Np, #*Pu,
; : 239/240Pu .
X-701B Holding Pond” volatile organic compoundsb' 4 sulfate ‘

total metals® % Ca, Cd, Co, Cr, Fe,
Mg, Mn, K, Pb, Na,
"Ni, Tl -
i:;iﬁ%l, 237Np, 238PU,
Pu

transuranics®:

6-5



Table 6.1. Analytical parameters for monitoring areas and programs at PORTS (continued)

Moo e Ao
X-616 Chromium Sludge volatile organic compounds” chloride
Surface Impoundments technetium-99 sulfate -
total U, Z¥4y, 2%y, 24U, ZPU° total metals®  Ca, Fe, Mg, K, Na,
alkalinity Ba, Cd, Cr, Pb, Mn,
E , Ni, Sb, Tl
X-740 Waste Oil Handling . volatile organic compounds’ chloride
Facility” ' technetium-99 sulfate
total U, Z¥4y, 2%y, 24U, PPU° total metals®: Ca, Fe, Mg, K, Na
alkalinity : transuranics:  2*'Am, Z'Np, Z*Py,
. ’ 239/240Pu
X-611A Former Lime Sludge total metals:  Be, Cr
Lagoons
X-735 Landfills volatile organic compounds’ total metals:  Sb, As, Ba, Be, Cd,
technetium-99 " Ca, Cr, Co, Cu, Fe,
total U, 234y, 2%y, 26U, 2Pu° Pb, Mg, Mn, Ni, K,
alkalinity Se, Ag,Na, TL V,
chloride Zn
sulfate transuranics®  2*'Am, Z'Np, Z*Pu,
nitrite | Bpy
nitrate - chemical oxygen demand
ammonia total dissolved solids
X-734 Landfills volatile organic compounds® total metals®; Sb, As, Ba, Be, Cd;

X-533 Switchyard Area

Surface Water

Water Supply

technetium-99
total U, BBy B3, Bey, BEy©

alkalinity
chloride
sulfate
nitrite
nitrate
ammonia

total metals®:

volatile organic compounds®
technetium-99 .
total U, 233/734U, ESU, BG-U, 238 ¢

alkalinity -

- Cd, Co, Ni

volatile organic compounds®

technetium-99 .
total U, 233/234U, BSU’ zasU,- 238 ¢
A alkalinity ’

Ca, Cr, Co, Cu, Fe,
Pb, Mg, Mn, Ni, K,
Se, Ag,Na, TL V,
Zn :
241Am-: 237NP: BSPU1

transuranics”:
. . B9/240Pil
chemical oxygen demand
total dissolved solids
chloride
sulfate .
total metals® . Ca, Fe, Mg, K, Na
transuranics®  2*'Am, Z"Np, Z*Pu,
B9240p ‘
chloride '
. sulfate .
total metals®: Ca, Fe, Mg, K, Na
mmcsc: 241 Am, 237Np, 23st

23 9/240Pu
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Table 6.1. Analytical parameters for monitoring areas and programs at PORTS (continued)

‘Monitoring Area C , ,
~-*or Program . : Analytes
Exit Pathway . “volatile organic compounds’ =~ chloride
- technetium-99 ‘ sulfate o :
total U, 2Py, 5y, ZU, PAuf total metals®: ' - Ca, Fe, Mg, K, Na
alkalinity : : transuranics:  2*'Am, Z"Np, Z*Py,

23 9/24OP a

“Selected well(s) in this area are sampled once every two years for a comprehensive list of over 200 potential contaminants (Title 40, Code
of Federal Regulations, Part 264 Appendix IX — Appendix to Ohio Administrative Code Rule 3745-54-98). '

¢ Acetone, benzene, bromodichloromethane, bromoform, carbon disulfide, carbon tetrachloride, chlorobenzene, chloroethane, chioroform,
dibromochloromethane, 1,2-dichlorobenzene, 1.4-dichlorobenzene, 1,1-dichloroethane, - 1,2-dichloroethane, 1,1-dichloroethene, cis-1,2-
dichloroethené, trans-1,2-dichloroethene, . ethylbenzene, bromomethane, chloromethane, méthylene chloride, 2-butanone (methyl ethyl ketone),
4-methyl-2-pentanone (methy! isobutyl ketone), 1,1,2, 2-tetrachloroethane, tetrachloroethene, toluene, 1,1,1-trichloroethane, 1,1,2-trichloroethane,
trichloroethene, trichloroflucromethane (CFC-11), vinyl chioride, xylenes (M+P xylenes).

“Appendix C lists the symbols for metals and transuranic radionuclides.

#Not all wells at this area are analyzed for all metals listed or for volatile organic compounds. -

“Volatile organic compounds . listed in footnote b plus: ‘acrylonitrile, bromochloromethane, 1,2-dibromo-3-chloropropane,
1,2-dibromoethane, trans-1,4-dichloro-2-butene, '1,2-dichloropropane, ‘cis-1,3-dichloropropene, trans-1,3-dichloropropene, 2-hexanone - (methyl
burtyl ketone), dibromomethane, iodomethane, styrene, 1,1,1,2-tetrachloroethane, 1,2,3-trichloropropane, and vinyl acetate.
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The initial closure of the X-749 landfill included installation of (1) a multimedia cap, (2) a barrier
wall along the north side and northwest corner of X-749, and (3) subsurface groundwater drains on the
northern half of the east side and the southwest corner, including one sump within each of the
groundwater drains. The barrier wall and subsurface drains extend down to bedrock. An additional
barrier wall on the south and east sides of the X-749 landfill was constructed in 2002. The groundwater -
drain and sump on the east side of the landfill were removed for construction of this barrier wall.
Groundwater from the remaining subsurface drain is treated at the X-622 Groundwater Treatment Facility
and discharged through DOE NPDES Outfall 608, which flows to the USEC Sewage Treatment Plant.

The leading edge of the contaminated groundwater plume emanating from the X-749 landfill has
been approaching the southern boundary of the PORTS reservation., In 1994, a subsurface barrier wall
was completed across a portion of this southern boundary. The X-749 South Barrier Wall ‘was designed
to inhibit migration of the plume off plant property prior to- the implementation of a final remedial -
measure; however, volatile organics have moved beyond the wall. A project was begun in 2004 to
remediate volatile organics in this area. Hydrogen release compounds, which act as an accelerant to the
natural microbial process that breaks down volatile organics into nontoxic compounds, were injected into
the soil in over 150 locations during April 2004. Additional monitoring took place after the injections to
monitor the concentrations of volatile organics, gases, and other breakdown products in the groundwater.

The X-120 Old Training Facility covered an area of approximately 11.5 acres near the present-day
XT-847 building. The X-120 facility, which no longer exists, included a machine shop, metal shop, paint
shop, and several warehouses used during the construction of PORTS in the 1950s. Groundwater in the
vicinity of this facility contains primarily trichloroethene. In 1996, a horizontal well was installed along
the approximate axis of the X-120 plume. Contaminated groundwater flows from this well to the X-625
Groundwater Treatment Facility. On July 9, 2003, operation of the X-625 Groundwater Treatment
Facility and horizontal well was placed on stand-by with approval from Ohio EPA. The horizontal well
and treatment facility did not operate during 2004. -

The Comprehensive Monitoring Program for the X-749 and Peter Kiewit Landfill Areas for the
Portsmouth Gaseous Diffusion Plant was developed in 2003 to monitor the effect of the new X-749
barrier wall on groundwater quality and migration in the northern area of the X-749 plume and at the PK
Landfill. Groundwater quality monitoring required by the program began in the fourth quarter of 2003
and continued through 2004.

 Twenty-nine wells, 20 of which are part of the Comprehensive Monitoring Program, are sampled
quarterly, 15 wells (14 monitoring wells and 1 sump) are sampled semiannually, 10 wells are sampled
annually, and.9 wells are sampled biennially to monitor the X-749/X-120 plume. Four new off-site
monitoring wells were also sampled in 2004. Table 6.1 lists the analytical parameters for the wells in this
area. :

6.4.1.2 PK Landfill

The PK Landfill is located west of Big Run Creek just south of the X-230K Holding Pond. The
. landfill, which began operations in 1952, was used as a salvage yard, burn pit, and trash area during the
construction of PORTS. After the initial construction, the disposal site was operated as a sanitary landfill
until 1968, when soil was graded over the site and the area was seeded with native grasses. ’

During site investigations, intermittent seeps were observed emanating from the PK Landfill into Big
Run Creek. In 1994, a portion of Big Run Creek was relocated approximately 50 ft to the east. A
groundwater collection system was installed in the old creek channel to capture the seeps emanating from
" the landfill. A second collection system was constructed in 1997 on the southeastern landfill boundary to
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contain the groundwater plume migratiﬁg toward Big Run Creek from the southern portion of the PK
“landfill. A cap was constructed over the landfill in 1998.

, In 2002, a 5-year review was completed for the PK Landfill to evaluate the effectiveness of the
corrective measures implemented at this area (see the report entitled X-6114 Prairie and the X-749B
Peter Kiewit Landfill Five-Year Evaluation Report for the Portsmouth Gaseous Diffusion Plant, Piketon,
Ohio). In response to the findings of the 5-year review, the Comprehensive Monitoring Program for the
X-749 and Peter Kiewit Landfill Areas for the Portsmouth Gaseous Diffusion Plant was developed to
provide additional data to evaluate the effectiveness of the landfill cap and groundwater collection
systems, to determine whether a barrier wall is needed on the north and west sides of the PK Landfill, and
to monitor the effect of the new X-749 barrier wall as previously described. '

Eight wells are sampled quarterly, as required by the Comprehensive Monitoring Program, and two
wells are sampled semiannually to monitor the landfill. Two sumps that accumulate groundwater within
the groundwater collection systems and two manholes in the PK Landfill groundwater collection systems
are sampled quarterly. Table 6.1 lists the a.nalytlcal parameters for the wells and sumps in this area.

6.4.1.3 Monitoring results for the X-749/X-120/PK Landfill in 2004

A contaminated groundwater plume is associated w1th the X—749/X-120/PK Landfill groundwater
monitoring area (see Fig. 6.2). The most extensive-and most concentrated constituents associated with the
X-749/X-120 plume are volatile organic compounds, particularly trichloroethene. The plume perimeter
(defined as 5 pg/L of trichloroethene) did not change substantially in 2004: In the southern portion of the
plume, injection of hydrogen release compounds (see Sect. 6.4.1.1) caused decreases in the concentrations
of trichloroethene in two wells, X749-PZ04G and X749-97G. Trichloroethene was detected above .
5 ug/L in both samples collected from well X749-97G in 2003. The concentration of trichloroethene
detected in this well decreased to 2.4  ug/L in the sample collected from the well during October 2004.
Trichloroethene and two other volatile organics were detected at estimated concentrations less than
1 pg/L (1 part per billion) in one of the off-site wells installed in 2004 (WP-03, which is approximately
45 feet south of the property line). These concentrations are significantly below the MCL, for
trichloroethene of 5 ug/L. .

In addition to volatile orgam"c compounds, inorganics (metals) and radionuclides have also been
detected in the groundwater beneath the X-749 area. Remediation of groundwater is being accomphshed
in accordance with the RCRA Corrective Action Program.

Some’ of the wells associated with the PK -Landfill also appear to be contaminated with low levels of = .

volatile organic compounds, but usually at concentrations below preliminary remediation goals. Vinyl
chloride, however, was detected in samples collected from wells PK-17B and PK-21B at concentrations
ranging from 7 to 30 pg/L, which is above the prehmmary remedlatlon goal of 2 ug/L.. Vinyl chloride is
generally detected in these wells.

Cobalt is of special interest in the PK Landfill monitoring area and was detected in three wells in
2004 at concentrations at or above the preliminary remediation goal. Remediation of groundwater is
being accomplished in accordance with the RCRA. Corrective Action Program.
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6.4.2 Quadrant I Groundwater Investigative Area/X-749A Classified Materials Disposal Facility

In the northern portion of Quadrant I, groundwater concerns are focused on two areas, the Quadrant I
Groundwater Investigative Area and the X-749A Classified Materials Disposal Facility. The X-231B
Southwest Oil Biodegradation Plot is a part of the Quadrant I Groundwater Investigative Area and was
monitored prior to implementation of the Integrated Groundwater Monitoring Plan. The X-749A was
also monitored prior to implementation of the Integrated Groundwater Monitoring Plan under
requirements for solid waste landfills.

6.4.2.1 X-231B Southwest Oil Biodegradation Plot

The X-231B Southwest Oil Biodegradation Plot was used from 1976 to 1983 for land appl1cat1on of
contaminated oil/solvent mixtures generated from the enrichment process and maintenance activities. -
The X-231B area, located west of the X-600 Steam -Plant, consisted of two disposal plots, each
surrounded by an elevated soil berm, that were periodically fertilized and plowed to enhance aeration and
promote biological degradatlon of waste oil.

Three groundwater extract1on wells were installed in the Gallia in 1991 as part of the X-231B
interim remedial measure. Eleven additional groundwater extraction wells were installed in 2001-2002
and began operation in 2002. The extracted groundwater is treated at the X-622 Groundwater Treatment
Facility and discharged through DOE NPDES Outfall 608, which flows into the USEC Sewage Treatment
Plant. A multimedia landfill cap was installed over this area in 2000 to minimize water mﬁliratlon and
control the spread of contamination.

Twenty-two wells are sampled semiannually as part of the monitoring program for the Quadrant I
Groundwater Investigative Area. An additional 16 wells are sampled annually or b1enn1ally Table 6.1
l1sts the analytical parameters for the wells in this area.

6.4.2.2 X—749A Classified Materials Disposal Facility

The 6-acre X-749A Classified Materials Disposal Facility operated from 1953 through 1988 for the
disposal of wastes classified under- the Atomic Energy Act. Potential contaminants include PCBs,
asbestos, radionuclides, and industrial waste. "Closure of the landfill, completed in 1994, included the
construction of a multilayer cap and the installation of a dramage system to collect surface water runoff.
The dramage system discharges via a USEC NPDES-permitted outfall. ,

Ten wells are sampled semlannually as part of the routine momtormg program for the X—749A
landfill. Table 6 1 lists the analytical parameters for the wells in this area. :

6.4.2.3 Momtormg results for the Quadrant I Groundwater Investlgatlve Area/X-749A in 2004

A contaminated groundwater plume consisting primarily of tr1chloroethene is associated with the
Quadrant I Groundwater Investigative Area (see F1g 6.3). Other volatile organic compounds are also
present in the plume. The plume perimeter did not change significantly from 2003 to 2004. :

Concentrations of ‘trichloroethene detected in several wells within the plume have decreased when
compared to data collected prior to 2002 because of the 11 new extraction wells in the Quadrant I
Groundwater Investigative Area, which began operation in April 2002. For example, trichloroethene was
detected at 17 and 15 ug/L in samples collected during 2004 from well X231B-12G, which is in the
middle western edge of the plume. Concentrations of trichloroethene. detected in sarnples from this well
~in 1999-2001 ranged from 96 to 260 r.g/L.
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Inorganics (metals) and radionuclides have also been detected in the groundwater beneath the area_-
Remediation of groundwater is being accomplished in accordance with the RCRA Correctlve Action

Program.

Statistical evaluations of data collected from wells at the X-749A landfill are also completed to
monitor the landfill for releases: In 2004, none of the control limits for the statistical monitoring
parameters were exceeded. '

- 6.4.3 Quadrant IT Groundwater Investigative Area

The Quadrant IT Groundwater Investigative Area consists of an area of groundwater contamination
with several potential sources. One of these sources, the X-701C Neutralization Pit, was monitored prior
to implementation of the Integrated Groundwater Monitoring Plan. The X-701C Neutralization Pit was
an open-topped neutralization p1t that received process effluents and basement sump wastewater such as
acid and alkali solutions and rinse water contaminated with trichloroethene and/or trichloroethane from
metal cleaning operations. The X-701C Neutralization Pit was located within a trichloroethene plume
centered around the X-700 and X-705 bulldmgs The pit was removed in 2001 :

The natural groundwater flow direction in this area is to the east toward Little Beaver Creek. The
groundwater flow pattern has been changed ‘in this area by use of sump pumps in the basements of the
X-700 and X-705 buildings. Thus, the groundwater plume in this area does not spread but instead flows
toward the sumps where it is collected and then treated at the X-627 Groundwater Treatment Facility,
which replaced the X-622T Groundwater Treatment Facility in September 2004. This facility discharges
through DOE NPDES Outfall 611, which flows to the USEC Sewage Treatment Plant. Ten wells are
sampled annually as part of the monitoring program for this area. An additional 15 wells are sampled
biennially. Table 6.1 lists the analytlcal parameters for the wells in ﬂllS area.

6.4.3.1 Monitoring results for the Quadrant IT Groundwater Investlgatlve Area in 2004

A contaminated groundwater plume consisting primarily of trlchloroethene is associated with the
Quadrant 1T Groundwater Investigative Area (see Fig. 6.4). The plume perimeter did not change
significantly from 2003 to 2004. Numerous other volatile organics were also detected within the plume.
Inorganics (metals) and radionuclides were also detected in 2004. Remediation of groundwater is being
accomplished in accordance with the RCRA Corrective Action Program

6.4.4 X-701B Holding Pond

: In the eastern portion of Quadrant TI, groundwater concerns focus on three areas: the X-701B
Holdmg Pond, the X-230J7 Holding Pond, and the X—744Y Waste Storage Yard -

The X-701B Holding Pond was used from the beginning of plant operatlons in 1954 until November
1988. The pond was designed for neutralization and settlement of acid waste from several sources.
Trichloroethane and. trichloroethene were also .discharged to the pond. Two surface impoundments
(sludge retention basins) were located west of the holding pond. The X-230J7 Holding Pond received
wastewater from the X-701B Holding Pond. The X-744Y Waste Storage Yard is south of the X-701B-
Holding Pond. The yard is approximately 15 acres and surrounds the X-744G Bulk Storage Building.
RCRA hazardous waste was managed in this area. , : . ,
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A contaminated groundwater plume extends from the X-701B Holding Pond to Little Beaver Creek.
Three groundwater extraction wells were installed southeast of the X-701B Holding Pond as part of the
ongoing RCRA closure of the unit. These wells were de51gned to intercept contaminated groundwater
emanating from the holding pond area before it could join the existing groundwater contaminant plume.
Extracted groundwater is processed at the X-623 Groundwater Treatment Facility and discharged through
DOE NPDES Outfall 610, which flows to the USEC Sewage Treatment Plant. This facility also
processes water recovered from a shallow sump in the bottom of the X-701B Holding Pond.

Two groundwater interceptor trenches (French drains) are used to intercept trichloroethene-
contaminated groundwater emanating from X-701B. These- interceptor trenches, called the X-237
Groundwater Collection System, have significantly reduced trichloroethene migration into Little Beaver
Creek. The 660-foot-long primary trench has two sumps in the backfill, and a 440-foot-long secondary
trench intersects the primary trench. The extracted groundwater is treated at the X-624 Groundwater
Treatment Facﬂlty and dlscharges through DOE NPDES Outfall 015, which flows to Little Beaver Creek.

Thirty-four wells are sampled semiannually as part of the monltonng program for this area. An
additional 11 wells are sampled annually or biennially. Table 6.1 lists the analytlcal parameters for the
wells in this area.

6.4.4.1 Monitoring results for the X-701B Holding Pond in 2004

The trichloroethene plume at this groundwater monitoring area contains the highest concentrations of
trichloroethene measured in groundwater at PORTS. Numerous other volatile organics are also detected
in samples collected from the monitoring wells in this area. The plume perimeter did not change
significantly from 2003 to 2004 (see Fig. 6.5). Additionally, the second trichloroethene plume in the
X-701B monitoring area (the plume southwest of the X-744G Bulk Storage Building) did not change
srgmﬁcantly in 2004.

Samples from five wells in the western portion of the monitoring area were analyzed for selected
metals (caélmium,'chromium, cobalt, lead, manganese, nickel, and thallium). Chromium was the only
metal detected above.the respective preliminary remediation- goal and was detected in only one well.
Samples from five wells in or near the X-744Y Storage Yard and X-744G Bulk Storage Building were
analyzed for cadmium and nickel, which were detected above preliminary remediation goals in three of
the five wells. :

Radionuclides were also detected in the groundwater in this area. Remediation of groundwater is
being accomplished in accordance with the RCRA Corrective Action Program.

6.4.5 X-633 Pumphouse/Cooling Towers Area

The X-633 Pumphouse/Cooling Towers Area consists of a recirculating water pumphouse and four -
cooling towers with associated basins. Chromium-based corrosion inhibitors were added to the cooling
‘water until the early 1990s, when the system was converted to a phosphate-based inhibitor.

The X-633 Pumphouse/Cooling Towers Area was identified as an area of concern for potential
metals contamination in' 1996 based on historical analytical data for groundwater wells in this area.
Samples from wells in this area were collected to assess the area for metals contamination. Based on the
results of this study, this area was added to the PORTS groundwater monitoring program. Two wells (see
Fig. 6.6) are sampled semiannually for chromium as part of the monitoring program for this area.
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" 6.4.5.1 Monitoring results for the X-633 Pumphouse/Cooling Towers Area in 2004

Chromium was detected in both of the X-633 monitoring wells in 2004. Samples collected from
well X633-07G contained chromium at concentrations near or above the preliminary remediation goal of
100 wg/L: 91 wpg/L (second quarter) and 140 ug/L (fourth quarter). Samples collected from well
X633-PZ04G also contained chromium but at levels well below the preliminary remediation goal. These
results are typical for these wells. ‘

| 6.4.6 X-616 Chromium Sludge Surface Impoundments

The X-616 Chromium Sludge Surface Impoundments were two unlined surface impoundments used
from 1976 to 1985 for storage of sludge generated by the treatment of water from the PORTS process
cooling system. A corrosion inhibitor containing chromium was used in the cooling water system.
Sludge containing chromium was produced by the water treatment system and was pumped into and
stored in the X-616 impoundments. The sludge was removed from the impoundments and remediated as
an interim action in 1990 and 1991. The unit was certified closed in 1993. Seven wells are sampled
annually and nine wells are sampled biennially as part of the monitoring program for this area. Table 6.1
lists the analytical parameters for the wells in this area. :

6.4.6.1 Monitoring results for the X-616 Chromium Sludge Surface Impoundments in 2004

. Chromium is of special concern at the X-616 because of the previous use of the area. Chromium is
routinely detected above the preliminary remediation goal (100 xg/L) in the samples collected from well
X616-05G and was detected at 150 xg/L in the sample collected in 2004. Chromium was not detected at
concentrations above the preliminary remediation goal in any other X-616 well. Concentrations of
chromium detected in this well have exceeded the preliminary remediation goal in previous years as well.
Figure 6.7 shows the concentrations of chromium in wells at the X-616. Nickel was also detected above
the preliminary remediation goal (100 pg/L for Gallia wells) in two wells (X616-05G and X616-25G).

. Volatile organic compounds were detected at low levels in.samples collected from six wells in this
area. The only volatile organic compounds detected above the preliminary remediation goals were
1,1-dichloroethene and trichloroethene. Remediation of groundwater is being accomplished in accordance
w1th the RCRA Corrective Action Program. ‘

6.4.7 X-740 Waste Oil Handling Facility

The X-740 Waste Oil Handling Facility, which is located on the western half of PORTS south of the
X-530A Switchyard, consists of two hazardous waste management units, the X-740 Waste Storage
Facility and the X-740 Hazardous Waste Storage Tank (sump), which was located within the building.
The X-740 facility, which operated from 1983 until 1991, was used as an inventory and staging facility

_for waste oil and waste solvents that were generated from various plant operational and maintenance
activities. The tank/sump, which was only operated until 1990, was used to collect residual waste oil and
waste solvents from containers crushed in a hydraulic drum crusher at the facility. The facility and sump
were initially identified as hazardous waste management units in 1991. The X-740 Waste Oil Handling -
Facility (both the facility and sump identified as hazardous waste management units) underwent closure,
and closnre certification was approved by Ohio EPA in 1998. '
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In 1999, poplar trees were planted in a 2.6-acre area above the groundwater plume near the X-740
Waste Oil Handling Facility. This remediation technique, called phytoremediation, uses plants to remove
or degrade contaminants in soil and groundwater. The monitoring program for the X-740 area includes
monitoring of water levels around the trees to evaluate water usage by the trees, in addition to routine
monitoring of groundwater wells for contaminants.

_ Nine wells are sampled semiannually, three wells are sampled annually, and four wells are sampled
biennially as part of the monitoring program for this area. Table 6.1 lists the analytical parameters for the
wells in this area. ' : ‘

6.4.7.1 Monitoring results for the X-740 Waste Oil Handling Facility in 2004

Water level measurements are collected on a frequent basis from the X-740 monitoring wells during
the growing season to determine whether the poplar trees that comprise the phytoremediation system for
this area are using water as intended. Hourly water level measurements collected at two X-740 Gallia
wells from July 1 through July 31, 2004, indicated groundwater usage by the trees.

A contaminated groundwater plume consisting primarily of trichloroethene is located near the X-740
Waste Oil Handling Facility (see Fig. 6.8). Concentrations of trichloroethene detected in the X-740 wells,
as well as the plume perimeter, were similar to data collected in previous years. Inorganics (metals) and
radionuclides were also detected in 2004. Remediation of groundwater is being accomplished in
accordance with the RCRA Corrective Action Program.

6.4.8 X-611A Former Lime Sludge Lagoons

The X-611A Former Lime Sludge Lagoons were three adjacent unlined sludge retention lagoons
constructed in 1954 and used for disposal of lime sludge waste from the site water treatment plant from
1954 to 1960. The lagoons cover a surface area of approximately 18 acres. The lagoons were constructed
in a low-lying area that included Little Beaver Creek. As a result, approximately 1500 ft of Little Beaver
Creek was relocated to a channel just east of the lagoons.

As part of the RCRA Corrective Action Program, a prairie habitat has been developed in this area by
placing a soil cover over the north, middle, and south lagoons. A soil berm was also constructed outside
the northern boundary of the north lagoon to facilitate shallow accumulation of water in this low-lying
area. Six wells are sampled semiannually as part of the monitoring program for this area. Table 6.1 lists
_the analytical parameters for the wells in this area, : ‘

6.4.8.1 Moxiitoring results for the X-611A Former Lime Sludge Lagoons in 2004

The six monitoring wells at X-611A (see Fig. 6.9) are sampled and analyzed for beryllium and
chromium. In 2004, chromium was detected in two of the six wells at concentrations less than the
preliminary remediation goal.

Beryllium was detected in each of the X-611A wells. Each of these detections was below the
preliminary remediation’goal with the exception of the third quarter sample collected from well F-07G.
The concentration of beryllium detected in this sample (7.2 ug/L) was just above the preliminary
remediation goal (6.5 ug/L). Samples collected from well F-07G routinely contain beryllium at
concentrations just below or just above the preliminary remediation goal. ‘ -

6-20



O [ -
i )
s x X
X530A-03G| | o g &
@ < > o
2
2 &
7]
=
=
(0]
-
(@]
=z
2
>
(] >
Mo & n
N S S
\::\ . / By ’ . B
N\ : , .
AN : r Xv40-04G
\\\ /‘\ \ & . g 5 Y
. X740-06G aeton, Y o -
AN 17th ST.o2%
. AN "V%‘ @ ﬁ-%%‘% . :(
~ N St ]
N N ’ X740-02G
N " . i
N X & X740-05G
\\ \\ ND ’!j
\7\40"‘,‘ g ,t
& X740-08G"
\\:fb%\ .
BENIE S
\\\E\\ \\Tj/
NGN74
ST
//\ / \\\\
/7
. / / ///,J/ \\
, s ,
"\\ 4 '
., / / 77, T
e / 7 > X
\ e N
e, z; ) A O
N , . < / x z 2
xs1eibsc\7. =/ X g m
B “ B ' N .
X616-17G¢ | - (
\\(‘ 7{ l . l { Z ™~
PORTSMOUTH GASEOUS DIFFUSION PLANT
X-740 Waste Oil Handling Facility
Site Location Gallia Groundwater Trichloroethene (TCE) Plume
LEGEND Fourth Quarter CY 2004
BE  Extentof plume (5 1gll)
28 Water .
%) Monitoring well. .
(TCE Concentrations in ng/L) o
ND  Not Detected :
Wells X740-02G, X740-05G, and X740-06G 0 200 Fest
sa?n]g!ed in 2003; all other wel?:.were sample‘g ?rl;e | )
2004. .

" Fig. 6.8. Trichlordetheﬂe—éqnfamin’ated Gallia groundwater plume near the
- X-740 Waste Oil Handling Facility. . : '

6-21



X611-028

X611—04BA Xy

U

F—08B 5}

&, X-230J6

LEGEND ~

BUILDING OUTLI.NES T — cnng AND DITCHES o Xé1 1-01B ' INTEGRATED MQNITQRING

: - ROADS &y roNDs WELL (6) . :

ittt RAILRDADS

Fig. 6.9. Monitoring wells at the X-611A Former Lime Sludge Lagoons:
| 6-22 |



6.4.9 X-735 Landfills

~Several distinct waste management units are contained within the X-735 Landfills area. The main
. units consist of the hazardous waste landfill, referred to as the X-735 Landfill (Northern Portion), and the
X-735 Industrial Solid Waste Landfill. The X-735 Industrial Solid Waste Landfill includes the industrial
solid waste cells, asbestos disposal cells, and the closed chromium sludge monocells A and B. The.
chromium sludge monocells contain a portion of the chromium sludge generated during the closure of the
X-616 Chromium Sludge Surface Impouridments.

Initially, a total of 17.9 acres was approved by the Ohio EPA and Pike County. Department of Health
for landfill disposal of conventional solid wastes. The landfill began operation in 1981. During operation
of the landfill, PORTS mvestlgatlons indicated that wipe rags contaminated with solvents had
inadvertently been disposed in the northern portion of the landfill. The contaminated rags were
considered a hazardous waste. Waste disposal in the northern area ended in December 1991, and Ohio
EPA determined that the area required closure as a RCRA hazardous waste landfill. Consequently, this-
unit of the sanitary landfill was 1dent1ﬁed as the X-735 Landfill (Northern Portlon)

A buffer zone was left unexcavated to provide space for groundwater momtormg wells and a space
between the RCRA landfill unit and the remaining southern portion, the X-735 Industrial Solid Waste
Landfill. Routine groundwater monitoring has been conducted at the X-735 Landfills since 1991.

. The industrial solid waste portion of the X-735 Landfills included a solid waste section and an
asbestos waste section. The X-735 Industrial Solid Waste Landfill, not including the chromium sludge
monocells, encompasses a total area of approximately 4.1 acres. Operation of the X-735 Indusn'lal Solid
Waste Landfill ceased in 1997, and this portion of the landfill was capped in 1998

The Integrated Groundwater Monitoring Plan meorporates momtorlng requirements for the
hazardous and solid waste portions of the X-735 Landfills. Eighteen wells.are sampled semiannually
under the routine monitoring program for this area. Table 6.1 lists the analytical parameters and Fig. 6.10 -
shows the monitoring wells in this area.

' 6.4.9.1 Monitoring results for the X-735 Landfills in 2004

No volatile organic compounds other than acetone and methylene chloride (common sample
contammants) were detected in any of the X-735 wells in 2004.

Statlstlcal evaluations of data collected from wells at the X-735 Landfills are also completed to
monitor the landfill for releases. In general, analytical results from previous sampling events are used to
calculate control limits for selected monitoring parameters at designated X-735 monitoring wells. For

“example, analytical results for alkalinity from eight sampling events at well X735-05GA between 1998
and 2001 are used to calculate two control limits for alkalinity at this well (these data are considered the
baseline data). Results for samples analyzed for alkalinity from this well in 2004 are evaluated against
these limits. If the limits are exceeded, it is possible that a release from the landfill has occurred, althoigh
exceedences can also happen due to-variations in groundwater quality and other reasons. :
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. Control limits for total dissolved solids and alkalinity in well X735-21G were exceeded during the
second and fourth quarters of 2004. Control limits for other constituents at this well and two other wells
were also exceeded only in the fourth quarter. DOE worked with Ohio EPA throughout 2004 to evaluate
and determine the actions necessary to address these exceedences. - The reports entitled Assessment
Report for Statistically Significant Increases in Total Dissolved Solids at the X-735 Landfill at the
" Portsmouth Gaseous Diffusion Plant, Piketon, Ohio and Addendum to Assessment Report for Statistically
Significant Increases in Total Dissolved Solids at the X-735 Lanaﬁll at the Portsmouth Gaseous Diffusion
Plant, Piketon, Ohio provide additional information for this area.

6.4.10 X-734 Landfills

The X-734 Landfills consisted of three landfill units that were used until 1985. Detailed records of
materials disposed of in the landfills were not kept. However, wastes known to be disposed at the
landfills include trash and garbage, construction spoils, wood and other waste from clearing and grubbing,
and empty drums. Other materials reportedly disposed of in the landfills may have included waste
contaminated with metals, empty paint cans, and uranium-contaminated soil from the X-342 area.

The X-734 Sanitary Landfill was closed in accordance with the solid waste regulaﬁons in effect at
that time, and no groundwater monitoring of the unit was required. The X-734 Landfills were capped in
~1999-2000 as part of the remedial actions required for Quadrant IV. '

~ Fifteen wells (see Fig. 6.11) are sampled semiannually as part of the monitoring program for this
area. Table 6.1 lists the monitoring parameters for the Wells. in this area.

6.4.10.1 Monitoring results for the X-734 Landfills in 2004 '

Volatile organic compounds were detected in samples collected from four wells in the X-734
monitoring area in 2004; however, trichloroethene is the only compound that exceeded the preliminary
remediation goal (5 ug/L). In the second quarter and fourth quarter samples collected from well
X734-21B, trichloroethene was detected at 150 g/L and 120 1.g/L, respectively.

Cobalt is also monitored in the X-734 Landfills area. Cobalt was detected in five wells in 2004
(X734-01G, X734-03G, X734-06G, X734-15G, and X734-16G) at concentrations equal to or exceeding
the preliminary remediation goal of 13 g/l for Gallia wells. These detections ranged from 13 to
33 ug/L. Additional i morganlcs (metals) and radionuclides were also detected in 2004. Control and
monitoring of groundwater is being accomphshed in accordance with the RCRA, Correctlve Action

Program.
6.4.11 X-533 Switchyard Area

The X-533 Switchyard Area consists of a switchyard containing elecirical transformers and circuit
breakers, associated support buildings, and a transformer cleaning pad. The groundwater area of concern
is located north of the switchyard and associated support buildings near the transformer cleaning pad.

The X-533 Swrtchyard Area was identified as an area of concern for potential metals contammatlon
in 1996 based on historical analytical data for groundwater wells in this area. Samples from wells in this
area were collected to assess the area for metals contamination. The area was added to the PORTS
groundwater monitoring program because the study identified three metals (cadmium, cobalt, and nickel)
that may have contaminated groundwater in this area. Three wells are sampled semiannually for
cadmium, cobalt, and nickel. : ' ‘

6-25



< X 7 / 734028 § 734050
N o s T IAN L
o S)_l f/§ : \\\ \
a4 7 X—734
: r"E—“"j- / a{ LANDFILL !
H A oo
:: 0 S R PR PN
s |
T g
I /a
JV - 1 X—734A  X734-0
1 L
A eias CONSTRUCTION -
I ‘ {7 SPOILS
L 'I.// .
J i1
s
K\ ,‘/‘l et =T ’*’J
- =t I

L L X734-206 @
[ E’ """""""""" T
g . . 1
: | X—7348 |
il | CONSTRUCTION ¥734-218g
. i SPOILS. | |
\; o ‘ { GBX;34~1QG
X7349226 @ = L----mmmosomssoee 4 i

‘ ‘ . l : ’l’
- _J - _‘_"_______’__A__...,J’

(
i 1 r
t .- = |
| | L W}': .
i E <y (
: A R !l i > i
e IS 11 ORI
Y Lo [ BN !
1 U i P ~J i
1| < JRe LA T ‘
! o3 T !
LEGEND
ﬁ- BUILDING OUTLINES "~ CREEKS AND DITCHES @ X734—22G INTEGRATED MONITORING
, RoADS : s . WELL (15)
150 FT| _sisspusei RAILROADS
—25 u .

Fig. 6.11. Monitorihg wells at the X-734 Landfills.
| 6-26 o



6.4.11.1 Monitoring results for the X-533 Switchyard Area in 2004

Two Gallia wells that monitor the X-533 Switchyard Area (see Fig. 6.12) were sampled in the
second and fourth quarters of 2004 and analyzed for cadmium, cobalt, and nickel. Each of the well
samples contained these metals at concentrations above the preliminary remediation goals (6.5 wg/L for
cadmium, 13-ug/L for cobalt, and 100 wg/L fornickel). Concentrations of cadmium detected in the wells
- ranged from 7 to 28 ug/L, concentrations of cobalt detected in the wells ranged from 21 to 61 ug/L, and

concentrations of nickel detected in the wells ranged from 120 to 290 ,ug/L These results are typical for
these wells : ‘

6.4.12 Surface Water Monitoring

Surface water monitoring is conducted in conjunction with groundwater assessment monitoring to
determine if contaminants present in groundwater are detected in surface water samples. Surface water is
collected quarterly from 15 locations (see Fig. 6.13). Surface water samples are analyzed for the
parameters listed in Table 6.1. The purpose for each surface water monitoring location is listed below:

- Little Beaver Creek and East Drainage Ditch sample locatlons LBC—SWOI LBC- SW02 and
EDD-SWO01 assess p0551ble X-701B area plume groundwater discharges.

=  Little Beaver Creek sample location LBC-SW03 assesses pofential contamination from the Former
X-611A Lime Sludge Lagoons :

. B1g Run Creek sample locatlons BRC- SWOI and BRC Swo02 momtor for potentlal groundwater‘
discharges related to the X-231B Southwest Oil Biodegradation Plot, the Quadrant I Groundwater
Investigative Area plume, and the X-749/X-120/PK Landfill area plume, all of whmh discharge into -
the X-230K Holding Pond and B1g Run Creek. '

«  As required. by the Comprehensive Monitorz'ng Program, Big Run Creek sample locations
~ BRC-SW03 and BRC-SW04 monitor for potential groundwater discharges from the
X-749/X-120/PK Landﬁll area into Big Run Creek. : ‘

. Southwestem Drainage Ditch sample locations UND- SW01 and UND- SW02 assess potentlal
groundwater releases to this creek and the X-2230M Holdmg Pond from the western port10n of the
X-749/X-120 groundwater plume. ; :

*  North Holding Pond sample location NHP- SWO01 and Little Beaver Creek sample location
LBC-SW04 assess potential groundwater d1scharges from the X-734 Landfill and other Quadrant IV
sources.

*  Western Drainage Ditch sample locations WDD SW01, WDD-SW02, and WDD-SW03 -assess
potential groundwater discharges from the X-616 and X-740 areas to the ‘Western Drainage Dltch
and the X-2230N Holding Pond. ,
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6.4.12.1 Monitoring results for surface water in 2004

Since 1990, trichloroethene has been detected regularly at low levels in samples collected from the
~ Southwestern Drainage Ditch (UND-SWO0I, located inside the perimeter road). Trichloroethene was
detected at 1.3 — 2 pg/L in 2004. Trichloroethene was not detected at the sampling location downstream
from UND-SW01 (UND-SW02), which indicates that trichloroethene is not present in the surface water
exiting the PORTS site. :

Trichloroethene and/or cis-1,2-dichloroethene were also detected at estimated concentrations less
than 0.5 pg/L in samples collected during the first, second, and fourth quarters from Little Beaver Creek
sampling locations LBC-SW01 and LBC-SW02. Toluene and benzene were detected at estimated
concentrations less than 1 pg/L in the sample collected from LBC-SW04 during the’ fourth quarter of
2004. :

Discharges of trichloroethene from DOE NPDES Outfall 015 in 2004 were all below the discharge
limitation set by Ohio EPA. None of the compounds detected in these samples were detected at sampling
location LBC-SW04, which monitors Little Beaver Creek at the PORTS reservation boundary.
Therefore, these compounds were not present in the surface water exiting the PORTS site. .

In the first quarter of 2004, trichloroethene and cis-1,2-dichloroethene were detected at estimated
concentrations of 0.27 ug/L and 0.14 pg/L, respectively, in the sample collected from the Big Run Creek
sampling location BRC-SWO1. The detection of trichloroethene may result from sample contamination
because the trip blank associated with this sample also contained trichloroethene at 0.17 ug/L. Neither of
these compounds were detected at the sampling location downstream from BRC-SW01 (BRC-SW02),
which indicates that these compounds are not present in the surface water exiting the PORTS site.

Trihalomethanes are a category of volatile ;or'ganic compounds that- are byproducts of water
_chlorination and include bromodichloromethane, bromoform, chloroform, and dibromochloromethane.
These compounds are detected at most of the surface water sampling locations because the streams
receive discharges that contain chlorinated water from the PORTS NPDES outfalls.

Concentrations of volatile organic compounds detected in .surface water (trichloroethene,
cis-1,2-dichloroethene, toluene, benzene, and trihalomethanes) were well below applicable MCLs (if
‘available). ‘These MCLs. are 5 ug/L for trichloroethene and benzene, and 80 ug/L for total
trihalomethanes. : ' S ‘ ~ A

Surface water samples are a.nalyzedvfor transuranic radionuclides (ameﬁéium—241, neptunium-237,
plutonium-238, or plutonium-239/240). No transuranics were detected in the surface water samples
collected during 2004. ' ' :

Technetium-99 is occasionally detected at surface water monitoring locations, but was not detected
in any of the surface water samples collected during 2004. Uranium was routinely detected in surface
water. samples at concentrations similar to those detected in 2003. Because uranium occurs naturally in
rocks and soil, some or all of the uranium detected in these samples may be due to naturally-occurring.
uranium. Detections of uranium and uranium isotopes in surface water samples in 2004 were well below
the DOE derived concentration guide for the respective uranium isotope in drinking water (500 pCi/L for

uranium-233/234 and 600 pCi/L for uranium-235 and uranium-238).
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6.4.13 Water Supply Monitoring

Routine monitoring of residential drinking water sources is completed at PORTS in accordance with
the requirements of Section VIII of the September 1989 Consent Decree between the State of Ohio and
DOE and the Residential Groundwater Monitoring Requirements ‘contained in the Integrated
Groundwater Monitoring Plan. ' :

The purpose of the program is to determine whether residential drinking water sources have been
adversely affected by plant operations. Although this program may provide an indication of contaminant
transport off site, it -should not be interpreted as an extension of the on-site groundwater monitoring
~ program, which bears the responsibility for detection of contaminants and determining the rate and extent
of contaminant- movemeént. Data from this program will not be used in environmental investigations due
to the lack of knowledge of how residential wells were constructed and due to the presence of various
types of pumps (which may not be ideal equipment for sampling).

' Seven residential drinking water sources participated in the program in 2004 (see Fig. 6.14). Wells
are sampled semiannually with two samples collected from each well: a regular sample and a duplicate
sample. Each sample is analyzed for the parameters listed in Table 6.1. The PORTS water supply
(RES-012 on Fig. 6.14) is also sampled as part of this program. Sampling locations may be added or
deleted if requested by a resident and as program requirements dictate. Typically, sampling locations are
deleted when a resident obtains a public water supply. - '

In the first quarter of 2004, trichloroethene was detected in both the: regular and duplicate samples
collected at location RES-004 at 0.18 ug/L and 0.21 ug/L, respectively. This residence is south of the
PORTS reservation and east of Big Run Creek. Because the trichloroethene plume at PORTS is west of
Big Run Creek, it is unlikely that groundwater migration from PORTS caused these detections. No
trichloroethene was detected in any of the water supplies sampled during the third quarter. ‘Acetone was
detected at estimated concentrations less than 5 ug/L in two water supply samples and the trip blank
associated with the samples collected during the third quarter. A trip blank is-a quality control sample of
water that accompanies the environmental samples throughout the sampling process. Acetone. is a
common sample contaminant. Therefore, acetone was most likely present in the samples as a-result of
sample contamination. '

No transuranics or technetium-99 were detected in the water supply samples collected during 2004.

Metals detected in the water supply samples were within naturaﬂy-oqcurring concentrations found in
the area. Low levels of uranium and uranium isotopes detected in some of the wells are consistent with
naturally-occurring concentrations found in common geologic materials.

6.5 DOE ORDER MONITORING PROGRAMS

- The surveillance monitoring program at DOE PORTS consists of exit pathway monitoring. Exit
pathway monitoring assesses the effect of the facility on off-site. groundwater quality.’ ' '
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'6.5.1 Exit Pathway Monitoring

Selected locations on local streams and drainage channels near the reservation boundary are

- sampling points of the exit pathway monitoring program because groundwater discharges to-these surface

waters. Monitoring wells near the reservation boundary are also used in the exit pathway monitoring

program. Figure 6.15 shows the sampling locations for exit pathway monitoring and Table 6.1 lists the
analytical parameters. 4

Surface water sampling points on Big Run Creek (BRC-SW02), Little Beaver Creek (LBC-SW04),

Southwestern Drainage Ditch (UND-SW02), and Western Drainage Ditch (WDD-SWO03) are part of the
exit pathway monitoring program. Sample contaminants acetone, methyl ethyl ketone (2-butanone) and
methylene chloride were detected in a few of the samples collected from these locations in 2004. Toluene
~ and benzene were detected at estimated concentrations less than 1 rg/L in the sample collected from
'LBC-SW04 during the fourth quarter of 2004. Trihalomethanes, which are common residuals in
chlorinated drinking water, were detected in samples collected from Big Run Creek and the Western
Drainage Ditch at concentrations well below drinking water standards. Metals, including uranium, were
detected at concentrations consistent with background concentrations for these parameters. Section
. 6.4.12.1 provides additional information for these monitoring results.

In 2004, volatile organic compounds, including trichloroethene, were detected in three of the exit
pathway groundwater monitoring wells (X749-44G, X749-45G, and X749-97G) that monitor the X-749
South Barrier Wall and are part of the monitoring program for the X-749/X-120/PK Landfill monitoring
area (see Fig. 6.2 and Sect. 6.4.1.3). Concentrations of trichloroethene detected in the samples from these
wells were 20 to 23 g/L in well X749-44G, 9.9 to 24 ug/L in well X749-45G, and 2.4 to 8.8 xg/L in well
X749-97G.- These detections exceed the MCL for trichloroethene (5 1g/L); however, these monitoring
wells are located within the PORTS boundary. Remediation of groundwater is being accornphshed in
accordance with the RCRA Corrective Action Program :

Technetium-99 was detected at concentratlons less ‘than 20 pCi/L in both samples collected from
well X749-44G. These detections are significantly less tha.n the preliminary remediation goal for
technetium-99 (3790 pCi/L). .

6. 6 GROUNDWATER TREATN[ENT FACILITIES

In 2004, a combined total of approximately 34.4 million gallons of water were treated at the X-622,
X-622T, X-623, X-624, and X-627 Groundwater Treatment Facilities (the X-627 Groundwater Treatment
Facility replaced the X-622T in September 2004). Approximately 277 gallons of trichloroethene were
removed from the water. All processed water is discharged through NPDES outfalls before exiting
PORTS. Facility mformatmn is summanzed in Table 6.2.

Table 6.2. Summary of trichloroethene removed by DOE PORTS
groundwater treatment facilities in 2004

Gallons of water Gallons of TCE

Fac?hty treated ‘ removed
X-622 - 16,273,260 3
X-622T - 8,060,360 16
X-623 4,135,720 . 229
X-624 ' 3,033,624 22

X-627 2,908,580 : 7
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6.6.1 X-622 Groundwater Treatment Facility

The X-622 Groundwater Treatment Facility consists of an air stripper with a de-mister and
aqueous—phase activated carbon filtration. - This facility processes groundwater from the following
systems in Quadrant I: : ~ : :

. Groundwater collection system and assocrated sump (X749 WPW) on the southwest boundary of the
X-749 Landfill;

e ;Groundwater collectlon system and associated surnps (PK—PL6 and PK-PL6A) on the eastern
boundary of the PK Landfill; arid : ; ,

»  Fourteen extraction wells located in the Quadrant I Groundwater Investigative Area.

The X-749 and PK Landfill groundwater collection systems and the extraction wells in the Quadrant
I Groundwater Investigative ‘Area operated throughout 2004. The facility processed approximately
16 million gallons of groundwater, thereby removing approximately 3 gallons of trichloroethene from the
water. Treated water from the facility discharges through DOE NPDES Outfall 608, which flows to the
USEC Sewage Treatment Plant. No NPDES permit limitations were exceeded at Outfall 608 in 2004.

6.6.2 X-622T/X-627 Groundwater Treatment Facilities

At the X-622T Groundwater Treatment Facility, activated carbon was used to treat contaminated
groundwater from the X-700 Chemical Cleaning Facility and the X-705 Decontamination Building. In
" September 2004, the X-622T was replaced by the X-627 Groundwater Treatment Facility. The X-627
Groundwater Treatment. Facility consists of an air stripper with offgas activated carbon filtration and
aqueous phase activated carbon filtration.- The X-700 and X-705 buildings are located above the
Quadrant IT Groundwater Investigative Area plume, and contaminated groundwater is extracted from
sumps located in the basement of each building.

The X-700 and X-705 sumps operated throughout 2004 Approximately 11 million gallons of
groundwater were processed during 2004 by either the X-622T or X-627 facilities, thereby removing 23
gallons of trichloroethene from the water. Treated water from the facility discharges through DOE
NPDES Outfall 611, which flows to the USEC Sewage Treatment Plant. No NPDES permit limitations
‘were exceeded at Outfall 611 in 2004.

6;6.3 X-623 Groundwater Treatment Facility

The X-623 Groundwater Treatment Facility consists of an air stripper with offgas activated carbon
filtration and aqueous-phase activated carbon filtration. The X-623 Groundwater Treatment Facility
treats trichloroethene-contaminated groundwater from a sump in the bottom of the X-701B Holding Pond
and three groundwater extraction wells (#1, #2, and #3) east of the holding pond. The sump located in the
bottom of the X-701B Holding Pond and the two of three extraction wells east of the pond operated
throughout 2004 Extraction well #2 was out of service from August through November

The fac111ty treated approximately 4 million gallons of water  during 2004 thereby removing
approximately 229" gallons of trichloroethene from the water. Treated water from the facility discharges
through DOE NPDES Outfall 610, which flows to the USEC Sewage Treatment Plant. No NPDES
permit hrmtatlons were exceeded at Outfall 610 in 2004.
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6.6.4 X-624 Groundwater Treatment Facility

At the X-624 Groundwater Treatment Facility, groundwater is treated via an air stripper with offgas
activated carbon filtration -and aqueous-phase activated carbon filtration. This facility processes °
trichloroethene-contaminated groundwater from the X-701B groundwater plume, specifically the X-237
Groundwater Collection System, which consists of north-south and east-west collection trenches and
sumps #1 and #2. : :

The X-237 Groundwater Collection System operated throughout 2004. The X-624 Groundwater
Treatment Facility treated approximately 3 million gallons of water in 2004, thereby removing
approximately 22 gallons of trichloroethene from the water. Treated water from the facility discharges
through DOE NPDES Outfall 015, which discharges to Little Beaver Creek. No NPDES permit
limitations were exceeded at Outfall 015 in 2004. :

6.6.5 X—625 Groundwater Treatment Facility

On July 9, 2003, the X-625 Groundwater Treatment Facility was placed on stand-by with approval
from Ohio EPA. The X-625 Groundwater Treatment Facility did not operate in 2004.
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7. QUALITY ASSURANCE

7.1 SUMMARY

- Quality assurance and quality control are essential components of environmental monitoring at DOE
PORTS. Quality is integrated into sample preservation, field data and sample collection, sample
transportation, and sample analysis. Numerous program assessment activities in the field and within the -
facilities are coriducted at regular intervals to demonstrate that quallty is built into and mamtamed in all
DOE PORTS programs.

7.2 INTRODUCTION

Quality assurance, an integral part of environmental monitoring, requires systematic control of the
processes involved in sampling the environment and in analyzing the samples. To demonstrate accurate
results, DOE PORTS uses the following planned and systematic controls:

= - implementation of standard operating procedures for sample collection and analysis;
. : i f )
»  training and qualification of surveyors and analysts;

e implementation of sample trackmg and cham—of—custody procedures to demonstrate 1Iaceab111ty and
integrity of samples and data; -

»  participation in external quality control programs;

' frequent calibration and routine maintenance of measuring and test equipment;

» ' maintenance of internal quality control programs;

«  implementation of good measurement techniques and good laboratory practices; a.ﬁd

= frequent assessments of field sampling, measurement activities, and laboratory processes.

Environmental sampling is conducted at DOE PORTS in accordance with state and federal
regulations and DOE Orders.  Sampling plans and procedures are prepared, and appropriate sampling
-instruments or devices are selected in accordance with practices recommended by the U.S. EPA, the.
American Society for Testing and Materials, or other authorities. Chain-of-custody forms document.
sample custody from sample collection through receipt by the analytical laboratory. The samples remain
in the custody of the sampling group until the samples are received at the laboratory. Samples shipped to
. an off-site laboratory are sealed within the shipping container to prevent tampering until they are received
by the sample custodlan at the off-site laboratory ' E

The analytical data are reviewed to determine compliance with applicable regulations and permits.
'The data are used to identify locations and concentrations of contaminants of concern, to evaluate the rate
.and extent of contamination at the site, and to help determine the need for remedial action. Adequate and
~ complete documentatlon generated as a result of these efforts supports the quality standards established at
DOE PORTS. The Bechtel Jacobs Company LLC Quality Assurance Program Plan for Environmental
Management and Enrichment Facilities at Oak Ridge Tennessee, Portsmmouth, Ohio; and Paducah,
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Kentucky (Bechtel Jacobs Company 2001) was developed to ensure a consistent system for collecting,
assessing, and documenting environmental data of known and documented quality. Environmental data
collected to support DOE PORTS projects are collected in accordance with this plan and project-specific
Quality Assurance Project Plans, which provide additional project-specific data quality objectives (as -

necessary).

7.3 FIELD SAMPLING AND MONITORING

Personnel involved in field sampling and monitoring are properly trained through a combination of
classroom, on-line, and/or on-the-job training as required by environmental, health, and safety regulations
and DOE PORTS contract requirements. Procedures are developed from guidelines and regulations
created by DOE or other regulatory agencies that have authority over DOE PORTS activities. These
procedures specify sampling protocol, sampling devices, and containers and preservatives to be used.

- Chain-of-custody procedures (used with all samples) are documented, and samples are controlled and
protected from the point of collection to the generation of analytical results.

Data generated from field sampling ¢an be greatly influenced by the methods used to collect and
transport the samples. A quality assurance program provides the procedures for proper sample collection
so that the samples represent the conditions that exist in the environment at the time of sampling. The
DOE PORTS quality assurance program mandates compliance with written sampling procedures, use of
clean sampling devices and containers, use of approved sample preservation techniques, and collection of
_ field blanks, trip blanks, and duplicate samples. Chain-of-custody procedures are strictly followed to
maintain sample integrity. In order to maintain sample mtegrlty, samples are delivered to the laboratory
as soon as practicable after collection.

7.4 ANALYTICAL QUALITY ASSURANCE

DOE PORTS only uses analytlca.l laboratories that demonstrate comphance in the following areas
through participation in independent audits and surveillance programs:

»  compliance with federal waste disposal regulatlons
= data quality, :

e materials management,

= sample control,

e data management,-

«  electronic data management,

o 1mp1ementatlon of a laboratory quality assurance plan, and

e . review of extemal and mtemal performance evaluation program.

After they are received by DOE PORTS, analytlcal laboratory data are mdependently evaluated
using a systematic process that compares the data to established quality assurance/quality control criteria.
An independent data validator checks documentation produced by the analytlcal laboratory to verlfy that
the laboratory has prOV1ded data that meet establlshed criteria. .
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This appendix presents basic facts concerning radiation. The information is intended as a basis for
understanding the dose associated with releases from DOE/PORTS, not as a comprehensive discussion of
radiation and its effects on the environment and biological systems. The McGraw-Hill Dictionary of

Scientific and Technical Terms defines radiation and radioactivity as follows.

radiation — (1) The emission and propagation of waves transmitting energy. through space or
through some medium; for example, the emission and propagation of electromagnetic, sound, or
elastic waves. (2) The energy transmitted through space or some medium; when unqualified,
usually refers to electromagnetic radiation. Also known as radiant energy. (3) A stream of
particles, such as electrons, neutrons, ‘protons, alpha partlcles or high-energy photons, or a
mixture of these (McGraw-Hill 1989).

radioactivity—A. particular type of radiation emitted by a radloactlve substance, such as alpha
- radioactivity (McGraw-Hill 1989). ,

Radiation occurs naturally; it was not invented but discovered. People are constantly exposed to
radiation. For example, radon in air, potassium in food and water, and uranium, thorium, and radium in
the earth’s crust are all sources of radiation. The following discussion describes important aspects of
radiation, including atoms and isotopes; types, sources, and pathways of radiation; radiation
measurement; and dose information. '

A.1 ATOMS AND ISOTOPES

“All matter is made up of atoms. An atom is “a unit
.of measure consisting of a single nucleus surrounded by
a number of electrons equal to the number of protons in
the nucleus” (American Nuclear Society 1986). The
number of protons in the nucleus determines an
element’s atomic number, or chemical identity. With the
exception of hydrogen, the nucleus of each type of atom
also contains at least one neutron. Unlike protons, the
number of neutrons may vary among atoms of the same
 element. The number of neutrons and protons
" determines thé atomic weight. Atoms of the same
element with a different number of neutrons are called |
isotopes. In other words, isotopes have the same
chemical properties but different atomic weights. Figure
" A.1 depicts isotopes of the element hydrogen. ‘Another PROTONS NEUTRONS
example is the element uranium, which has 92 protons;
all isotopes of uranium, therefore, have 92 protons.
However, each uranium isotope has a different number DEUTERIUM 1 1
of neutrons. Uranium-238 (also denoted 2%) has- 92
protons and 146 neutrons; uranium-235 has 92 protons

'HYDROGEN ATOM

DEUTERIUM ATOM

HYDROGEN . 1] 0

and 143 neutrons; uranium-240 has 92 protons and 148 A
neutrons. C ‘ Fig. A.1. Isotopes of the element hydrogen.
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Some isotopes are stable, or nonradioactive; some are radioactive. Radioactive isotopes are called
radioisotopes, or radionuclides. In an attempt to become stable, radionuclides “throw away,” or emit, rays
or particles. This emission of rays and particles is known as radioactive decay. :

A.2 RADIATION

Radiation, or radiant energy, is energy in the form of waves or particles moving through space.
Visible light, heat, radio waves, and alpha particles are examples of radiation. When people feel warmth
from the sunlight, they are actually absorbing the radiant energy emitted by the sun.

.Electromagnetic radiation is radiation in the form of electromagnetic waves; examples include
gamma rays, ultraviolet light, and radio waves. Particulate radiation is radiation in the form of particles;
examples include alpha and beta particles. Radiation also is characterized by the way in which it interacts
with matter.

A.2.1 Ionizing Radiation

Normally, an atom has an equal number of
protons and electrons; however, atoms can lose
or gain electrons in a process known as
ionization. Some form of radiation can-ionize
atoms by “knocking” electrons off atoms.
Examiples of ionizing radiation include alpha,
beta, and gamma radiation. Ionizing radiation is
capable of changing the chemical state of matter
and subsequently causing biological damage and
thus is potentially harmful to human health.
Figure A.2 shows the penetrating potential of
different types of ionizing radiation. ALPHA EBETA GAMMA,

‘ e . : . X-RAYS

ALUMINUM

A22 NOlliOlliZillg Radiation ’ ’ Fig. A.2. Penetrating power of radiation.

~ Nonionizing radiation bounces off or passes through matter without dlsplacmg electrons. Examples
include visible light and radio waves. Currently, it is unclear whether nonionizing radiation is harmfui to
human health. In the discussion that follows, the term radiation is qeed to describe ionizing radiation.

- A.3 SOURCES OF RADIATION

Radiation is everywhere Most occurs naturally, but a small percentage is human-made. Naturally
occurring radiation is known as background rad1at10n

A.3.1 Background Radiation

Many materials are naturally radioactive. In fact, this naturally occurring radiation is the major
source . of radiation in. the environment. Although people have little control over the amount of
background radiation to which they are exposed, this exposure must be put into perspective. Background
radiation remains relatively constant over time; background radlatlon present in the environment today is
much the same as it was hundreds of years ago.
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Sources of background radiation include wranium in the earth, radon in the air, and potassium in
food. Background radiation is categorized as cosmic, terrestrral or mtemal dependmg on 1ts origin.

A3, 1 1 COSI]I]C radiation

Energetlcally charged partlcles from outer space contmuously hit the earth’s atmosphere. These
particles and the secondary particles and photons they create are called cosmic radiation.  Because the
atmosphere provides some shielding against cosmic radiation, the mtens1ty of this radiation increases with
altitude above sea level. For example, a person in Denver, Colorado is exposed to more cosmic radiation
than a person in Death Valley, California. : :

A.3.1:2 Terrestrial radiation

Terrestrial radiation refers to radiation emitted from rad1oact1ve materials in the earth’s rocks, soils,
and minerals. Radon (Rn); radon progeny, the relatively short-lived decay products of radium-235
(*°Ra); potassium (“K); isotopes of thorium (Th); and 1sotopes of . uran1um (U) are the elements
respons1ble for most terrestrial radiation. : ~ .

A3.13 Internal radiation

. Radioactive material in the environment enters the body through the air people breathe and the food
they eat; it also can enter through an open wound. Natural radionuclides in the body include- 1sotopes of
uranium, thorium, radium, radon, polonium, bismuth, and lead in the **U and **?Th decay series. In
addition, the body contains isotopes of potassium (“K), rub1d1um (*’Rb), and carbon (14C) e

A32 Human-—Made Radiation

‘Most people are exposed to human-made sources of radlatlon Examples include consumer ‘products,
medical sources, and fallout from atmospheric atomic bomb tests. ~(Atmospheric testing of atomic
weapons has been suspended in the United States and most parts of the world.) Also, about one—half of -

1% of the U.S. population performs work in wh1ch radiation in some form is present '

A.3.2.1 Consumer products

"Some consumer. products are sources of radiation. In some of these products, such as smoke
detectors and airport X-ray baggage inspection systems, radiation is essential to the performance of the
device. In other products, such as television and tobacco products, the radiation occurs incidentally to the
- product fl.l[lCthIl -

A.3.2.2 Medical sources

Radiation is-an important tool of diagnostic medicine and treatment, and, in this use, is the main
source of exposure to human-made-radiation. Exposure is deliberate and dlrectly beneficial to the patients
exposed. Generally, medical exposures from diagnostic or therapeutic X-rays result from beams directed

" to specific areas of the body. Thus, all body organs generally are not irradiated uniformly. Radiation and
radioactive materials are also used in a wide variety of pharmaceuticals and in the preparation of medical
instruments, including the sterilization of heat-sensitive products such as plastic heart valves. Nuclear .
medicine examinations and treatment involve the internal administration of radioactive compounds or -
radiopharmaceuticals, by injection, inhalation, consumptlon, or insertion. Even then, rad1onucl1des are -
not distributed uniformly throughout the body.



A.3.2.3 Other sources

Other sources of radiation include fallout from atmospheric atomic bomb tests; emissions of
radioactive materials from nuclear facilities such as uranium mines, fuel processing plants, and nuclear
power plants; emissions from mineral extraction facilities; and the transportation of radioactive materials.

Transuranic materials are man-made radiological elements. They are created as a reaction in a
reactor where uranium fuel is used. These elements are a group of isotopes that are all alpha emitting.
They emit alpha particles similar to uranium alpha particles and are monitored by Health Physics at
PORTS in the same manner as uranium. Some of the transuranic isotopes that are detectable at PORTS
are americium-241, plutonium-238, and plutonium-239/240.

A4 PATHWAYS OF RADIATION

Radiation and radioactive materials in the
environment can reach people through many
routes. Potential routes for radiation are referred
to as pathways. For example, radioactive
‘material in the air could fall on a pasture. The
grass could then be eaten by cows, and the
radioactive material on the grass. would be
present in the cow’s milk. People drinking the
milk would thus be exposed to this radiation. Or
people could simply inhale the radioactive
material in the air. The same events could occur
with radioactive material in water. Fish living in
the water would be exposed; people eating the
fish would then be exposed to the radiation in
the fish. ‘Or people swimming in the water
would be exposed (see Fig. A.3.). '

DEPOSITION

GROUND DEPOSITION

V\ DIRECT

RADIATION

Fig. A.3. Possible radiation pathways.

. A.5 MEASURING RADIATION

To determine the possible effects of radiation on the environment and the health of people the
radiation must be measured. More prec1sely, its potential to cause damage must be determined.

A 5.1 Activity

When measuring the amount of radiation in the environment, what is actually being measured is the
rate of radioactive decay, or activity. ‘The rate of decay varies widely among the various radioisotopes.
For that reason, 1 gram of a radioactive substance may contain the same amount of act1v1ty as several tons
~ of another material. . This activity i$ expressed in a unit of measure known as a curie (Ci). More

specifically, 1 Ci = 3.75E+10 (37,000,000,000) atom disintegrations per second (dps). In the
international system of units, 1 dps = 1 becquerel (Bq). Table A.1 provides units of radlatlon measure
" and applicable conversions.
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Table A.1. Units of radiation measures

Current System International System Conversion
. curie (Ci) v Becquerel (Bq) - 1Ci=3.7x10"Bq
rad (radiation absorbed dose) . Gray (Gy) 1 rad = 0.01 Gy
rem (roentgen equivalent man) Sievert (Sv) ‘ 1 rem = 0.01 Sv
A.5.2 Absorbed Dose

The total amount of energy absorbed per unit mass as a result of exposure to radiation is expressed in

a unit of measure known as a rad. In the international system of units, 100 rad equals 1 gray (Gy). In

* terms of human health, however, it is the effect of the absorbed energy that is important, not the actual
amount. :

A.5.3 Dose Equivalent

The measure of potential biological damage caused by exposure to and subsequent absorption of
radiation is expressed in a unit of measure known as a rem. One rem of any type of radiation has the
same total damaging effect. Because a rem represents a fairly large dose, dose is expressed as a millirem
(mrem) or 1/1000 of a rem. In the international system of umts 100 rem equals 1 sievert (Sv); 100 mrem
equals 1 millisievert (mSv) :

A.6 DOSE

-Many terms are used to report dose. Several factors are taken into account, including the amount of
radiation absorbed, the organ absorbing the radiation, and the effect of the radiation over a 50-year period.
The term “dose” in this report includes the committed effective dose equivalent and effective dose
equivalent attributable to penetrating radiation from sources external to the body.

Determmmg ‘dose is an involved process using complex mathematical equations based on several
factors, including the type of radiation, the rate of exposure, weather conditions, and typical diet.
Basically, radiant energy is generated from radioactive decay, or activity. People absorb some of the
_ energy to which they. are exposed. This absorbed energy is calculated as part of an individual’s dose.
~ Whether radiation is natural or human-made, its effects on people are the same.

A.6.1 Comparison of Dose Levels
A scale of dose levels is presented in Table A.2. Included is an example of the type of exposure that

may cause such a dose or the special significance of such a dose. This information is intended to
familiarize the reader with the type of doses individuals may receive. : '

A.6.1.1' Dose from cosmic radiation
The average annual dose received by residents of the United States from cosmic radiation is about 27

" mrem (0.27 mSv) (Natlonal Council on Radiation Protection 1987). The average annual dose from
- cosmic radiation received by residents in the Portsmouth area is about 50 mrem (0.50 mSv).
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Table A.2. Comparison and description of various dose levels

Dose level

Description

1 mrem (0.01 mS'v)
2.5 mrem (0.025 mSv)

10 mrem (0.10 mSv)

- 46 mrem (0.46 mSv)
50 mrem (0.50 mSY) :
66 mrem (0.66 mSv)
100 mrem (1.00 mSv)

110 mrem (1.10 mSv)

244 mrem (2.44 mSV)

300 mrem (3.00 mSv)

1-5 rem (0.01-0.05 Sv)

5 rem (0.05 Sv)

10 rem (0.10 Sv)

25 rem (0.25 $v)

~ 75 rem (0.75 Sv)

50-600 rem (0.50-6.00 Sv)

Approximate daily dose from natural background radiation, including
radon

Cosmic dose to a person on a one-way airplane ﬂlght from New York to
Los Angeles

‘Annual exposure limit, set up by the U.S. EPA, for exposures from

airborne emissions from operations of nuclear fuel cycle facilities,
including power plants and uranium mines and mills

Estimate of the largest dose any off-site person could have received from
the March 28, 1979, Three Mile Island nuclear power plant accident

~Average yearly dose from cosmic radiation received By people in the

Portsmouth area

Average yearly dose to people in the United States from human-made
sources

Annual limit of dose from all DOE facilities to a member of the public
who is not a radiation worker

Average occupational dose received by . U.S. commercial radiation
workers in 1980 -

Average dose from an upper gastrointestinal diagnostic X-ray series

Average yearly dose to people in the United States from all sources of
natural background radiation

U.S. EPA protective action guideline calling for public officials to take
emergency action when the dose to a member of the pubhc from a
nuclear accident will likely reach this range

Annual limit for occpational exposure of radiation workers set by the
Nuclear Regulatory Commission and DOE - ’

The Biological Effects of Ionizing Radiations V report estimated that an

acute dose at this level would result in a lifetime excess risk of death -
from cancer of 0.8% (Biological Effects of Ionizing Radiation 1990)

U.S. EPA guideline for voluntary maximum dose to emergency workers
for non-lifesaving work during an emergency :

U.S. EPA guideline for maximum dose to emergency workers
volunteering for lifesaving work

Doses in this range received over a short period of time will produce
radiation sickness in varying degrees. At the lower end of this range,
people are expected to recover completely, given proper medical-
attention. At the top of this range, most people would die within 60
days

Adapted from Savannah River Site Envrronmental Report for 1993, Summary Pamphlet, WSRC-TR- 94—-076 Westinghouse Savannah

River Company, 1994.
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'A.6.1.2 Dose froni terrestrial radiation

The average annual dose received from terrestrial gamma radiation is about 28 mrem (0.28 mSv) in
the United States. This dose varies geographically across the country (National Council on Radiation
Protection 1987); typical reported values are 16 mrem (0.16 mSv) at the Atlantlc and Gulf coastal plains
and 63 mrem (0.63 mSv) at the eastern slopes of the Rocky Mountains. '

A.6.1.3 Dose from internal radiation

Short-lived decay products of radon are the major contributors to the annual dose equivalent for
internal radionuclides (mostly *?Rn). They contribute an average dose of about 200 mrem (2.00 mSv)
per year. This dose estimate is based on an average radon concentration of about 1 pCi/L (0.037 Bg/L)
(National Council on Radiation Protection 1987).

The average dose from other internal radionuclides is about 39 mrem (0.39 mSv) per year, most of
which can be attributed to the naturally occurring isotope of potassium, “’K. The concentration of
radioactive potassium in human tissues is similar in all parts of the world (Natlonal Council on Radiation
Protection 1987). '

A.6.1.4 Dose from consumer products

: The U.S. average annual dose received by an individual from consumer products is about 10 mrem
- (0.10 mSv) (National Council on Radiation Protection 1987).

A.6.1.5 Dose from medical sources

Nuclear medicine examinations, which involve the internal administration of radiopharmaceuticals,
generally account for the largest portion of the dose received from human-made sources. The
. radionuclides used in specific tests, however, are not distributed uniformly throughout the body. In these
cases, comparisons are made using the concept of effective dose equivalent, which relates exposure of’
organs or body parts to one effective whole-body dose. The average annual effective dose equivalent
from medical examinations is 53 mrem (0.53 mSv), including 39 mrem (0.39 mSv) for diagnostic X-rays
and 14 mrem (0.14 mSv) for nuclear medicine procedures (National Council on Radiation Protection
1989). The actual doses received by individuals who complete such medical exams are much higher than
these values, but not everyone receives such exams éach year (National Council ¢ on Radiation Protection |
1989).

"A.6.1.6 Doses from other sources

Small doses received by individuals occur as a result of radioactive fallout from atmospheric atomic
bomb tests, emissions of radioactive materials from nuclear facilities, emissions from certain mineral
extraction facilities, and transportation of radioactive materjals. - The combination of these sources
~ contributes less than 1 mrem (0.01 mSv) per year to the average dose to an individual (National Council -
on Radiation Protection 1987).

A comprehensive U.S. EPA report of 1984 projected-the .average occupational dose to monitored
radiation workers in medicine, industry, the nuclear fuel cycle, government, and miscellaneous industries
to'be 105 mrem (1.05 mSv) per year for 1985, down shghtly from 110 mrem (1.10 mSV) per year in 1980
- (Kumazawa et al. 1984).
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ENVIRONMENTAL PERMITS
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Table B.1. DOE/PORTS envirohmental permits and registrations

Expiration date

Undergrouqd Storage Tank Registration

66005107

Permit/registered source Source no. Issue date Status
Clean Air Act Permits
Permit to Install X-627 Groundwater P474, T104, 18 months from date of .
Treatment Facility T105 1/13/2004 " issue ACUYC
Permit to Opérate X-6002 Recirculating
Hot Water Plant North Boiler and South B007, B008 2/05/2004 02/05/2009 Active
Boiler .
Permit to Operate X-326 L-cage Glove PTO renewal submitted .
Box P022 - 5/5/1995 4/27/1998 | Active
. PTO renewal submitted
Permit to Operate X-624 Groundwater PO19 11/4/1998; PTO under Active
Treatment Facility
. appeal .
_Permit to Operate X-735 Landfill Cap and PTO renewal submitted - .
Venting System (northern portion) P023 5/26/1995 4/27/1998 Active
. PTO renewal submitted
Permit to Operate X-744G Glove Box P007 11/4/1998; PTO under Active
' appeal
~ Registered Source X-345 Security Fuel Oil T005 None E Active
Tank :
Registered Source X-623 Groundwater .
Treatment Facility PO18 None ~ Active
Registered Source X-749 Contaminated . .
Materials Disposal Facility P027 None Active
Registered source X-744G Fuel Oil Tank T008 None Source no
(south) longer operating
Clean Water Act Permits
NPDES Permit DOE 0I000000*HD  11/12/2002 11/30/07 . Active
Permit to Install X-622 Groundwater : ' .
Treatment Facility 06-2951 11/20/1990 None Active
Permit to Install X-623 Groundwater ' .
Treatment Facility ‘ 06-3528 1/9 19/.96 None Active
Permit to Install X-624 Groundwater : : .
. Treatment Facility 06-3556 1 0/?8/ 1992 None Active
“Permit to Install X-625 Groundwater X -
Treatment Facility 06-5733 3/12/1999 None Active
Permit to Install X-627 Groundwater - .
 Treatment Facility 06-07283 1/13/2004 None Actlfre
Permit to Install X-6002 Particulate 06-6658  10/2/2001 None Active
Separator
Hazardous Waste Permit
' " Ohio Permit oo
RCRA Part B Permit No. 04-66-  3/15/2001 3/15/2006 Active
: : 0680 )
. Registrations
* Renewed annually Active
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RADIONUCLIDE AND CHEMICAL NOMENCLATURE
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Table C.I; “Nomenclature for elements and chemical constituents-

Constituent TR . Symbol
Aluminum Al
Ammonia . Lo "NH;
Antimoény ‘ ' Sb
Arsenic o ~ As
Barium o Ba
Beryllium Be
Cadmium ' o -
Calcium Ca
Chromium ; Cr
Cobalt o Co
Copper o Cu
Iron S
Lead ' Pb -
Lithium Li
Magnesium ' Mg
Manganese Mn
4 Mercury Hg
Nickel . Ni
Nitrogen N
Nitrate _ . NO;
Nitrite » NOZ
Phosphorus ' P
Phosphate PO,
Potassium ' K
Selenium o Se
Silver Ag
Sodium ‘ Na’
Sulfate - SO
Sulfur dioxide S0,
Thallium ' : _ Tl
Uranium U
Vanadium v
Zinc © Zn
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" Table C.2. Nomenclature and half-life for radionuclides

Radionuclide Symbol Half-life
Americium-241 #IAm 458 years
Neptunium-237 Z'Np 2,140,000 years
Plutonium-238 Z8py 86.4 years '
Plutonium-239 Z9py - 24,390 years
Plutohium-240 20py 6,580 years
Technetium-99 »Te 212,000 years
Uranium-233 B3y 159,200 years
Uranium-234 Biy 247,000 years
Uranium-235 By 710,000,000 years
Uranium-236 ey 23,900,000 years

" Uranium-238 By 4,510,000,000 years
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