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1.0 ~Sl&j,&URYFORCYl!B2 I 

ThiSreportS- tbc envitoomeotai status of Fermi National Accelerator Laboratory (Fermilab) for 

Catmdst Yeat 1992 ((X-1992). It includes desaiptions of tbe Fennilab site, its mission, the status of complii with 

applicable en vitamental regulations. phmiag and activities to accomplish compliance, and a compreheasive review of 

eovimmmtai survm, mooitaing, and ptutecticm ptogmms. Tbmghuut its development, tbe Fermilab facility has 

exhibited a coocera for pro&km of the environmenL ‘Ihis has led to a philosophy of respecting environmental 

protection concem.% at all stages of design and operation. The surveillance program monitors the Fermilab policy to 

protect the public, employees, and the env itoomeot from any adverse effects due to Lab activities and to minimize 

envbumnal~impaastotheglmteatdedegreepacticeable. 

Fesmihb ~~~tiuues to stzive for compkuce with Dewent of Enagy (DOE) orders aud other 

Fedaal, State, aud local eov ironmental laws and regulations. ‘l&se include. bet are not limited to, the 

ComptebmaiveEn vimnamtai Reaponse, Compensadon, and Liability Act (CERUA), the Clean Air Act 

(CAN, the Ckao Wakr Act (OVA), the Resoua Coaservation and Recoveq Act (RCRA), tbe Safe Drinking 

Water Act (SDWA). the Toxic Substances Control Act PSCA). the National Environmental Policy Act 

(NEPA). tbe Fcded irmeahk, Fungicide. and Rodez~ticide Act @ERA), the Endangered Species Act (ESA), 

the NaticasJ iUstotic Reservation Act (NHPA). Executive Order 11988 “Flood plain Management,” and 

Executive(kda1199O”Prow3ionofWetlands.” l%erewerewhnormaloccurrences WiliChiUdUlitllpactOO 

thepublic,tbem vltoommc the fwiiity or its opaatiola ia CY-1992. Detail.5 of Fermilab’s compliance status 

canbefoundiulbec?aquccSummary,Secrion3.00flhisfeporL 

1.2 

Maaittxbsg md tiutvw ate criticai elements of an effective enviroomeotal protectioo program. 

Feamihhhum mui impkmcnted comprehmsive envimamental monitoring and smveillance progmms 

~~rrrmliurwilbk~mdregulataynquirementsimposedbyFedaal.S~,andiocalagencieJaodto 

provi&fortbe aarmement~~tgretatimoftbeimpactofFamilabopaationsoarhepublicaodthe 

eWnnuoent. ‘ile tuuvci~ aod mahriug xtivities are selected to be responsive to both routine and 

potentiai releases of pmetmting todiaticm and liquid or airbome emueuts. To evaluate the effects of Fermilab 

opemtkm on the eevircnnnm~ sampks of effluents and ea vimnmentalmediacollectedontbesiteandatthesite 

bomdaty wxe analyzed and cotqwed to applicable guidelines and standank Surface water, air, groundwater. 

and soilkdiment were moaitored for radionuciide concentrations. Surface waters were also analyzed for 

potentiaichemimicoosdtum~. metoaipeDemingtadiatiald- e.okskm wen estimate4L providing 

information for tbe potential radiion doses to off-site populations. The results of the environmental 



sutveiibmceproorplnpn~aodmmparedwititmvitwmlentaisrandard,wheteappucabk. nestaaJsof 

m~tmnmtai~acUvitieaaodtbeprogtessmen vitcnunmtai testcnodcm ami carecdve action acdvities 

aredi%alwlintbirrepmt. 

‘i-be total putedai mdiatioo dose equivaieot IO the geoemi offsite population fmm operaticms during 

CY-1992 was 227 x 10-2 person-rem (2.27 x IO-‘$uxon-Sv). A summary can be found in Table I. This is 

significautiy iowa than the estimate of 7.61 persou-rem (7.61 x l@* pasoll-Sv) for CY-1991 due to the 

~~oftheaccelaataintbcCollidermodeand(bercsulturtderreaseinmuonproducdoo. Refinementsin 

allammymeasotemeotsaisosubstantiaiiy-tile e%hatedtotaldceeduetoFehlaboperations(see 

Section 1.3.1 for further discussion). Because tbe dose to the offsite population is comprised only of 

perEtmung tadiation and silcat-lived aitbmle lodiolloclides, tile so year dose commiImeslt from ujlerauoos in 

CY-1992 will be tbe Saul. as the effective dose equivalent received in (X-1992 reported here. Table 2 provides 

aolmmuavof~vihrnlegSedtothedisiteenvirwmentinCY-1992. 

1.3.1 m 

Aitbam twlionucUde. mUssions fran FcrmUab faciiitiea m regulated by the Clean Air Act 

(CA& sod ate subject to Ihe fGtkmal Emission Staada& for Hazadow Air Ibiiutaou (NESHAR 

teguiathm. As a result of accekatw operatioaw airbane radiooucl.ides are released from target 

s4atioasiotheexperiomUateasandintheAaU~Soutcetotheottoosphcfe. DutingCaieodar 

Yeali992oalytbeAatipwmSouKereceivedbeam. siacelbcnwaewuaplaunedeolLssions,ti 

AadprotouSo4nwwasthesokemissiisoufceioCY-1992. 

IO teqalse to teammendatio~~ by the Tiger Team, members of the Fennilab Radiion 

Ph~SpffGrolp~~aprolpamlostudytbermissi~framtheAntipPtooStack. Firstit 

WUkUUdIhOt appmbmWy 30% of the ait being exhausted from the APO vauis where tie 

~~irlocsttQ~exitiag~ghtbeAPOserviccbuildingandTargetHall,and~ 

wosoottocahat ‘Ibe~g7~wasbdngelbaustedfmmtheAWstafkasmodeled~~t 

PaPtsadiesof~~framtheAPO~had~rheradionuctidecanpositiooby 

fitting a muitipie exponential function to tbe experimeotaiiy determiocd decay curve of a volume of 

stackgasconfiitoaieadpig. IIlekadpignegatedtbe conalmitatlt USC of gamma ray spectroscopy 

io the experimental measurements. No method WBJ used to evaluate how well the fitted function 

cmiated the expmimeotai measurements. Ike study mgram initiakd this year employed concomitant 
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gaoma my spectroscopy and used a x2 minimhatioo to constrain the fitting function to the 

expahmuaidata. The~gaswastaLendromrhestackinanapproximateiyU)Rrunofcoppa 

t&log wimeas it was taken from a 40 ft. run of plastic (Tygon) tubiig in previous studies. Row liltes 

inaUstudieswexeb~zow.en4and6lpm. 

The net result of these new studies is that we now believe Fern&b has seriously 

overestimated its aitbome taJimuciide eoisim io past tepa-ts. Monitored teW for CY-1992 from 

tbe APO Stack wcse measured as 14.09 Ci (5.21 x 1011 Bq). Airbome radioou&.ks **C(58.7%), 

t3N(37.6%). 3sC1(1.0%), T)cl(l.l%), 4tAr(l.5%), rmd **Br(<o.l%) were identified in the emissions 

frwnUeAFQStsk. Duetoitsextremeiyiow anmntratioru. the 02Br was difficult to observe. aod 

was seen only cm an activaIed cbalmai fdter piaced in the sampiing iiue. unmonitored n?ieaW from 

the Al% target hail and service building were estimated at 5.29 Ci (I.96 x lo*’ Bq) by scaling 

emission rates per deiiveed pmtoo from the APO Stack. Since these releases occumzd appoximattiy 

U)minutesupQtrearmd~heAPOsgdr.~nlapive%~positi~OftachOftheairborneradionuclidcs 

changsd m ‘k(42.4%), “N(55.9%). 3vl(OS%). 39C1(0.5%). “Ar(Od%), and %~(<O.OS%). 

oulpmeotuiinoiaEp vitonmmtai I%wection Agency (EPA) NESHAP (National Fmitioo 

Standard for HazaQus Air Poiiutauts) air poiiution permit appiicatioo states that our releases will 

average 100 Wyear (3.70 x 10’2 Bq) with a maximum of 900 Ciiyear (3.33 x 1OL3 Bq). Modeling our 

lelerurs witb the computer cude CAPES-PC, version 1.0. yielded a maximum site boundary dose 

e@mient to a mcmbcc of tbe pubiic of 0.00937 mrem (9.37 x l@ mSv) in Calendar Year 1992. 

This is well below the Enviroomentpl Ptotectka Agency (EPA) stawhrd of 10 mrem/yeaf (1 x KkL 

mSv/yeu). ‘Ibe Uuwboki for requiriag EPA-approved umtiauous monitoring is set at 0.1 mremlyear. 

‘i’be cdJective da equivaient to the pobiic due to air emissions in (X-1992 was caicuiated to be 

2.27 x l&* pasoa-rem (2.27 x 1tF’ persoo-Sv). 

1.3.2 Paactntinn 

Olha~d~gradiatioafromacceleratoroperatimsareduetooperatioaofthefued 

-expaimentJm. ~opaationspmduceionizingradi&oa%theformofmucns. Tbe 

tlxedtergetareasdidootopemtcioCY-1992. Thec0Uidernmniagmodewasoperativethisyeaf. 

DuiingrbecollidaMI,tbeonlypoteotialmuonsolaceis~beAAboh However,muonsdaeto 

Tevatmo aborts at CO are IaIbgCd out and therefore the potential dose from this source was 

iuamsequ~U ArecudofprotoasabortedatCOwasusedto~cbeeffeaiwdoseequivalentat 

the site boundary at 3.24 x lo-5 mrem (3.24 x IO-7 mSv) for CY-1992. No oeutroo fields of 

en- s@damce wue idmtifkd dthg CY-1992 operatim. 



l%e maxbnm site boundary dose (fence line assuming 24 br/day exposure) from the 

rdiowtive mataid stored at the Rail&ad (Figure 1) was 1.45 mrem (1.45 x 1O-2 mSv) for CY-1992. 

The Raibead is closer to the site boundary than is the nearest house, making the actual maximum 

nadiath dose to an individual offsite much lower. The maximum individual potential radiation dose 

duetoaliadonfromtbeRailbeadwas0.30 mrem(3~1O-~mSv)duringCY-1992. 

1.3.3 p to surlpcc wpt(;E 

Tbe offsite releare of tritium (3H) in surface water totaled approximately 203 mCi (7.5 x 

109 Bq), compaz& to 3646mCi (1.4 x 101’ Bq) in CY-1991 (Gr92). ‘Ike decrease was the result of 

less water from reportable discharges leaving the site during CY-1992. Water left the site via the ICress 

Creek spillway fur 35% of the. year in CY-1992 as compafed with 63% the year before. The primary 

source of tritium in water reaching Casey’s Pond lkxn drainage ditches in the Research Area continues 

tobe~~warerdischarlled~ImMderdrainsystembeoeathtbeNeuaiwTarsetSaviceBuiMing, 

atarget,andabeamdumpsystcm. AtooetimtbetargawastbepimarytargetinrheNeuaiwAra, 

receivingmmtofthepmtons accek&dbyFermihb. Af&rtbeCY-1982opuathgperiodmdw&the 

t8rget w8s moved to a new lucation with a diffenznt underdrain system. Tbua. the titium released in 

CY-1992 from this aIza was essentially fmm opuations before CY-1983. 

Non-m Survwc Pro41l11L-IBLpuapupII 

Conventiaoal air pollutant emission from Famllab facilities are regulated under the Clean Air 

Act (CM) ml ita e. Opemdng pennita have bee0 obthed 88 fkxpid for all identified 

sources of airbane cmiasioaa. Operation.9 ice reviewed at least anamally to ensure that permitted 

eqllipamntinnrJltoopemfe8lldtobemaillt8bKdiIl accordarnrwilbpelmitconditiolls. Felmilabis 

not 8 large sowee of air poUutants. Air pollution pennits at Fermilab contain woditions for open 

bmby. mtricths 00 amunts of nitrogen oxides that can be- emitted from boii, sod limits on 

t-l- emisshs from freon degmsers. Some emission.5 testing was couducted at the Magnet 

Delmding Oven in conjunction with its refurbishment. Them were no known inataoces of non- 

COfllpli8llCC -inCY-1992. Tabks3and4smnmakz permits held by Familab. 

Femilab does not have a NFQES (National Pollution Discharge Eliiinatiw System) permit 

to discharge process wastewater to surface waters and therefore it is prohibited. Ilhe Laboratory has 
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fiubu&d pa’mlt 8ppkUm to the EPA thnt will cover on-going releases of comingled eon-jnoces$ 

W4Ut8CttTOdbQJMta8DdgtormwataNDofitOStXf8CCWaters. InconjunUionwitbtbeNFDES 

8ppbMkm surfwe wzttm have been sampkd for various ckmical coostituahts. Annual samples of 

surf&x water an? also take0 from selected bodies of water onsite and analyzed for trace metals, and 

selected organic-s. Analysis parameters were selected based on contaminants from possible, yet 

improbable onsite. sources. In CY-1992 surface water monitoring for chemical contaminants was 

limitedtoKresPCreeL~theFoxRiverInlettoKreJsCreeL. Table5summahes sampling results. 

ThcKressCrcek water&d collects stamwatex nmoff fmn tbe experimentsil beamline 8re.s. Samples 

~as~armedthesitcviaKresscnekintalreexeeededgeneralwataqualirystandards. ‘Ibese 

samplesshvedironconcuttmtionsinexcessoftbestldard TbesampletakenofKreJsCreekatthe 

point wbue it leaved the site also exceeded general wBter quality stauda& for iroIh but showed an 

impnmmentinlroncollce~as~paredtotbewaterenteringthesite. 

1.4.3 Groundartcr 

Watasamplufromwt~usedrommi~forchlaidesandchromateJin~oldperforotsd 

Pb-ldywded msrPrable~e~oftotalcbromium,hexavalentchramium,chlaidc.leadsilva,aod 

coppea Sane pamnetem exceeded llliis Cirolmd Water Quality Staudards (ll91). Results are 

sdinTable6. Whileiti9believedthatitisimprobablethatlhegeaMtnminnntlevelsposea 

bealthri&thiaisauewiUbefufthinvestigated. 

2.0 DTRODU- 

2.1 SItc 

Femilab b a natimd lalmamy managed by Universities Research Associatioo, Inc. (URA) for the 

u.s.Depmmmof~o. llleLalfsmissimistopNtidetesouras to condwt basic frsearcb in bigh- 

energy @ysics ad s&ted ttWplha. ‘he Fennilab facility consists of a series of pmton accelerators wbicl~ 

becamapeaDiollJr1972~ghishaengly~~imyocbaacceleraurintbeworld. 

From 1976 through 1982 substantial improvements allowed the accelerator to gradually 

inuease ita routine operation from the original design energy of 200 GeV (biioo electron volts) to 

400 CM’. In 1982. the additioo of superconducting magnets allowed the particle energy to be doubled 

5 
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am again to 800 GeV. Studies initially involved only fixed-target coofigurations. but in 1987. 

cdiskma of 900 GeV procons and au&protons became pcmibk. Such colliding beam collisions are 

nowmimpatautpattofthemearcbprogramatFamilab. 

2.2.2 v 

Tocanyoutitsmissi~,~beLsboratoryoptrat#lanSGeVanli-protw~lhatprovides 

anti-protws far Um coUiding beam studies pmgmn as well 89 several iutemal fued-target experiments. 

A 2 TeV cmtemf-nmss proton-anti-potoo collider aad two gemal puspose cdider dewtots support 

tbe coUider pogram- Fermilab’s 800 GeV Proust syncbrotron sod tbe unique array of high-energy 

seomdwy beam.9 availabie are utilkul for Ed-tar@ experiments. When t& pton beam is extracted 

forfuadrargetpbysicsfmm~l.2mileQlan)diamtermainacoeleraror.cheprotoosaredeliveredD 

tbm different experimental areas onsite: tbe Mesoo, Neutrino, and Pmtoo Laboratories located in tbe 

Restad Area (Figwe 1). FOG colliding beam studies, antiprotOns arc produced by exaaaing 120 GeV 

protons hal tbe lillg of cmverltional magnets inside tbe maio Xcelerator tlmnel. l-be!% prOtOns strike 

afixedlageisttbeAndprolooAna(F~2)andoesativelychargedantipraonsaecdltcted. There 

are numerous other activities conducted at tbe Lab in support of accelerator Operation and site 

maintenance. When not providing beam fn bigb awgy physics expaimenta 66h4eV potons from 

tbcLinepracalaator(Linac)arefrrqucntlyuscdtoproducelleumaPforcanmpaaieotacarmeDtattbe 

NeutmmTlmapyFmzility(NTF). 

Dudg CY-1992, opexatia~ of the bigb+neqy acceleratm at Fermilab consisted of a Collider 

nmasing8OOGcVbcamsofpmnsaodantipmto= lldspcriOdofoperatioOsbcganinApPil1992 

mdcauimedwitbbwmbeing&livcredtotheseareas~gbApril1,1993. 

2.3 Sl(r 

PamihbblocatsdinKancandDuPagcCounti~inthegnataChicagoarra(Figun3). Itcovers 

10.6 square idler (27.5 square Idbmaets) in au area wbicb is rapidly changing from farming to residential use. 

Tbae are may municiprlities ia tbe vicinity, resulting in a distina pattern of increasing populad00 

cxMMmah c!amacd towad cllbgo (Figure 4). 

~~wi~~F~~swajprimarilyfarmlaodwhentheStateofIlliaois~uindit 

for tbe Department d Energy (DOE). Much of the land, appoxhately 1680.8 acres (6.8 lan2) in CY-1992, 
b m b Crap prodU&U, primarily CON @i@lfC lo). The Site h0 illdudes Nt?aL? of upl=‘j forest, 

floodpkin woods, oak savama prairie remnant, non-native .gmssbW old fields, pasmeland. face rows, and 

V~~~IXJS type3 of wee. In xkjitioo (0 the. raearcb afcem man-made StNcluNS onsite include VariOUS 
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. . a&mmstdve, reuucb, ataage, and other support facilities. Tbe small village of Westcn, population 380 at 

tbetimttbelsndarsrscquiredfaFcrmilab,waslocatedootheeasternsideoftheproperty(Elgllre1). ‘he 

mnaining housing oomplex known as the Viige. now provides residences far visiting scientists. 

In the early 197(rs, Familab began a prairie rv2ccamtion project 00 a 388 aae (1.57 square km) plot 

insi& the &in Ring Accelerator. Beginning in 1984, addid& plots outside the ring have bee0 phIted 

resulting in a cameat total of appruximately 918 aazs (3.71 kmmz> of nati= grasses. 

Fbase I srchaeological surveys of both prebistcmic and bistaic cultural resources have now been 

c.cuqWed fcr tbe eatiir! site (L&O). Wii tbe a&tic10 of the five sited &ntifM in CY-1990. t&e total number 

ofknownp&iswr& ardwologicalaresatFumilabismwmirty-two. IXereponootbehistiCals~eyis 

beblgNvkwed. 

Two major envhmnental features near tbe Labomtory are tbe Fox River to the west and tbc West 

Branch of tbe DuPage Rives wbicb passes east of tbe site (Figure 3). Tbe Fox River flowed south with an 

average of 5.39 x 10s gallons (2.04 x ld litas) per day as measmed at Algwqu& IL in CY-1992. The West 

Brancbdme~Riva~soutbstsoaveragerateacmeasraednearW4lrenviueof4.76x 10sgalh? 

(1.8 x 109 liters) pa day for tl~ same v (FIgme 3). KIEV Creek, wbicb flows to the West Branch of the 

JhPage River, averaged 6.13 x l@ gallons (2.32 x 104 liters) per day at West Chicago. Average daily flow 

nueswae~6mmtbeU.S.~toftheInteria.WataReJources Division (Du93). The xainfall in 

tbe vichity of Fermilab, takeu at O’Hare Intesnational Airpo& during 1992 was 30.12 inches (76.5 cm) 

(NOM92). Thelacdonthesiteisnlativelyflatasaresultofpastglafial~~. Tbehighestareawitbao 

eleMtiwd800Pt(2r14m)abovemeanJeaIml~SL)isaeartbewuUanbouodary. TbelowestpointtiL 

an&v&1oof715ft(218m) aboveMsL,ishtbesoutbepst lbe~mebce WaoersbedsrhatcOlleCtWater 

onsk ~~(~~~).I~cnd;(m~besootbwest),amdFerryaeeL(inthcsoutheast). Kress 

and~~n~~totbeWestB~oCtbeDuWseRiva,whileI~~kflowstotheFux 

Rlvu. 

2.4.1 m~oolinn Water PS 

‘IkreareaeMalwatasyJtemsusedfarcoolingmagoetsandfarfaeprolecticm: 

‘Ibe Indudal Cooling Water (ICW) System consists of Casey’s Pood (Figrae 2) at the end of 

tbeNeuoiwBeamlinea~~Iuodagnnnd mains to fue hydrants apd sprinkler systems tbrougbout tbe 
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fhosl Labmrory Am and ExpaimeWal Areas. Casey’s Pod is supplied by smface drainage and cau 

be supplkd by pnmping from tbe Fox River. ‘Ibe pond holds 18300,000 galloos (68,000,ooO liters). 

Tbe Swan L&eiB00sta pond System (Figure 2) is used for cooling pqoses at tie Central 

Utility Building (CUB). Water is m fium the Booster Pond into a ditch in which it cuns by way 

of Wejt Pond into Swan Lake. ‘Zhe water then flows tu the Booster Pond through a return ditch. 

Wats is also pumped from Swan Lake to NSl Service Building (near G9 in Figure 6) for cooling 

puqmes. from which it returns by a surface ditch. l%is system cau be supplied watt from the ICW 

System snd it ovafiows into lndisin Creek (Figures 2 and 5). 

‘Ibe Main Ring Pmding System casists of a series of intenrnrnecting canals completely 

endrclingtbeiolcriarofIbe~~gand~l~gahrsereswoirpoad~glrrr2). Tliswateris 

usedinbeatexcbmgersattbe service buildings for cooling the Maiu Ring magnets. The system is 

gewy supplied by su&ce drainage, ahbough make-up wauz can be punrped from Casey’s Poti. 

The system ovatlows into Lake Law (Figures 2 and 5). 

Untillate1986rheVillagesewagewasmaredonriteintbeVillageori~pood Thisfequiredan 

NPDES pamit. In Decemba 1986, ti Viie was connected to tbe City of Wamenville SewerINqrville 

(Springtmuok Treatment Plant) system.‘The Naperville plant is a modern sewage treatment system with ample 

capacity. Tbe EPA temh~cd the NPDES permit for the Vie Oxidatioa Pond oo May 12.1987. at the 

DepsrtmcntofJZnergykreqest. ‘IbeMninSitesewersystemservingtheWilsolrHallareawasconncaedtothe 

City of Batavia system ou June 26,1979. 

TBcpiarydrlPbhywatasupplyatFermilabisprovidedbyawellthattapsthcsballowSilurian 

asuira.prnpbql~depchrof~ ly 65 R to 220 R (19.8 - 67.1 m) deep (SaK!). This well, W-l 

inFigure7,islou~tedipthebetraJhbomtayka. Asecondwell,W-3inHgure7,pmpsfmmtbesame 

aquifa and supplies water tu the Maba Site system when danaud exceeds the CapaEity of Well W-l. Since 

Janmuy 28.1987, the Village drinking wata has hem supplied fhxn WammvilIe. the neighboring community 

to tbe east. WeII W-5 in Fignre 7, became opaational in Novmber 1988, supplying water to he Colliding 

Beams Experiment Facility at DO. Seven additiooal shallow water wells serve individual buildings at outlying 

facilities onaite. TlKse are wells formerly associatedwiththef~siwthatexistedwkntbelandwaszqired 

futheFelmil&site. 
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The Main Site system is chlorinated at the Central Utility Building (CUB) when Well W-l is 

providing wata. Tbe abfmate supply source, Well W-3, has its owu reservoir and chlw. The system at 

~Oisaasystembutusessodilmrbypochbriteratherthan~~gas. Thechlorinelevelin 

these drinking watex supplies is tested exb workday. l%e average daily use from Well W-l and Well W-3 

ca&ined was approximately 69,430 gallons during CY-1992. Well-5 supplied au average of 1211 gallonshy 

to DO, wbile an evaage of 59,379 gallons was purrbased daily bum Wanenville for the Fermilab Village. 

2.7 

A number of studies have Qeumented the subsurfxe Characteristics in the vicinity of the Fe&lab site 

(DOE88. Pf74. Sa82. ViS5, Vi88). The uppa geology of the site is characterized by 60 to 100 feet (18.2 - 

30.5 m) of glacial till overIying bedmck of Siluriaa dolomite (Sa82). Beatach this upper bedmck are older 

sediamtary formatioas of Cambrian and Ordovician dolomite- and sendstooe. The lower bedrock units are 

CffeCti~ycoofirwdfiWllbCuR#bUbUCkbytheMaq~~shalegrarp. 

Thetillunitiscomposedgrimarilyoflowpameableclaysin~withllrursofhigberpermeable 

sand and gravel. -he clays act as a0 impedance to ground water flow through the till, but the sporadic 

occurrence of tbe bigba permeable regions and tbe exlstmce of extensive. mlocmenteddralnlilelinesfrom 

past agricuItmaI use make localized pfedictioas of ground water flow ditTicult. ‘Ibe water table fluctuates 

sea&maUybetweea5andl5fect(l.5-4.6m)belowthegrouods~~. Thisregionandtbzbeuuppa10 

feet (3 m) of th: Shian dolomite formation yield suf&ient quamities d watu for private pducdon wells. 

TbedinctiwdorrawlgroundwaoerflowbeneathFermilabisgenerallytowardtbesoulh/southast. 

Flow is beavily influenced, boweva, by ground water extraction wells used to supply drinking water tu the 

majaity of the site. Figure 8 is a piezometric contour map for this aquifer. ‘he well at F62 is no longer in 

production and is amenrly Wed fa decommissioning. Well W-3 is maintained far backup supply tu W-l, 

whid~isnowthephuarywatersupplyandinfluenceonthepiezomeMccopitour. Anewwell.WellW-5,was 

irrsrPllcdh~~routbewcornadlhe~Ringto~y~beWExperimentalHall. Itsinfluenceontbe 

pieuweaic~~harnotyetbecnmapped. TbeVillageareaintheeastpartofcbesi~issuppliedby 

gmmdwata from lk City of WarmviUe distxibutioa system. The majority of ground wata supplies used io 

community systems surrounding the Fermilab site afe withdrawa from tbe sandstone aquifer in tbe 

CambbOhvician formations at depths of approximately 1200 feet (366 m). Recent changes to the use of 

s&ace water supplies bawn froa~ hke Michigan by communities east of Fermilab is reducing the demaud on 

lbese lowea formations. The shallow Simian d&mite aquifa is used heavily to supply water to private wells 

in tbe area III the past heaviest withdrawals have occurred in Duhge Couoty, east of Fermilab. where the 

esimaed 1984 pumping sates (not including fmal domestic and livestock wells) exceeded the withdrawal rate 



fran the @ta Ordovician aquifer (Ki85). Quarry operations and heavy pumping for general use have partially 

dewaxed Iage ams of lk siuriaa dokulite formation. 

FamiNarionalAcceleratotLaboratoryisl~hthe~lypopulatedChicagoarea Thereare 

about eight million people living witbin 50 mile (80 km) of tbe site. There are 483,325 people witbin 

10 miles (16 km) of the center of the Main Ring Accelerator, based on the 1990 census results. The detailed 

dis~butionofpopuktiollasahrnctioplofdistanceanddireaionfmmFermilabisgiveninTable7OVi92). The 

popuktiou distributioo close to Fermilab. according to tbe 1990 Census. is &own iu Figures 3 and 4. ‘l%e 

1990 census results reveal that c0aunmitk.s in tbe vicinity of Fennilab continued to experience significant 

popdation growth between 1980 aud 1990. Adjacent to the -tory bomdaries are tbe cities of Batavia, 

wamwiue.westchicaso,sndAllraa 

3.0 COMPLIANCE SUMMARY 

Thissummary addrems tbe stalus of complii with applicable regulations at Fermi National Accelerator 

Laboratory. 

Clean Air Act (CM) - Ibe major Fe&al Law regulating tbe air emissions of the Department of Energy’s 

(DOE’s) prmsaed and facilities is tbe Ckan Air Au (CM). Feamilab bas teo air pollution permits covering seven ~)n- 

Ndiobgical and tbrec Ndlological mlision suurces on&e. Table 3 summa& es Fermilab air pollution permits. Four 

existing permits were renewed during CY-1992. Based on process knowledge thm were nu known instances of 

noncompliant air erlusms al or off&e in CY-1992. 

Ndad Amblent Air Qudlty Standah (NAAQS) - Under the autbority of tbe CAA and 

its PmcJyLnryl the En- Protection Ageocy (EPA) has established National Ambient Air Quality 

Staudads far cxaaabm of tbe critaia pollumtx sulfur dioxides. particulate matter, carbon monoxide. 

omneui~oxldL4~k!ad. 

Clean Air Ad Amendmenta of 1990 (CAAA) - The Clean Air Act Amendments of 1990 

authorized tbe EPA to designa& non-attainment areas for ozone, carbon monoxide. and pertiarktc matter, and to 

ckssify than acaxding to sevexity. CIassiflcatiw triggers State control requirements to bring non-attainment 

areas into at&mmt by specifkd dates. Fermihb is located in an area that bas been designated a “Severe-V 

null- * atplmmentareafora?DW. 
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Natloul Emiaalooa Standards for Hazardous Air Pollutanta (NESRAPs) - The 

NatiadEmiaiauStsdardsfm- Air Pouulallts have been established to contrul emis.siorla of listed 

luumhus air pullutmta (e.g., n&umtclidea, asbestos). Fehlab has obtained Illinoii Envirmmental Protech 

Agency (IEFA) operating pamits for the constnhon and operation of onsite. radiological emission sources. 

Tbm- xe no majcx NESHAP release points at Fermilab that require continuous monitoring under 40 CFR 

61.93 (b). Beam -1 vendlath stacks are m&r souraa of &hmucli& emiasii and are therefa subject 

to pehxiic cwfinnatuy mothring reqnirements. In CY-1992. the only mdiuauclide air emissions at Fermilab 

weretboserelatedlo~opaatiwoftheCollidaanditsantiprolrmsource. lkrf&asesfromtheAnti-Rot00 

stack were continuously monllcmd. A program of conflumatory measurements is planned for the next fixed 

target mode run in 1994. when other minor sources will be identified. Although a Specific Quality 

Impkaatntation Flm (SQIPI addrebg tbe m eaamzmentandlqcctlogofairemi!&aaswascompletedinCY- 

19% the Quality Aamance Program dues not yet completely meet the requirenumt of Appendix B (Metbod 

114) of 40 CFR 61. Full compliance is expected by the end of CY-1993. Radiological air emissions are 

NporledalmuallytolbeunirA?dstaleaEpl vinmmad Fro&&on Agency (USEPA) and to the Department of 

Eoasy@oE). 

AnapplicatimforapamittoawrstruaamodifradNESHAPsourccwassubmiacdfarIbeFamilab 

MainInjector. WhikanIEPApermitto ax&Wuct this new source of radlonuclide emissions was granted by the 

IEPA in April 1991 and by the USEPA in May 1991. because a cuotinuous program of construction or 

developneat bad not started by the explmtiun date of tbat pennit, a modifkadou to extend the expimtion date 

wa¶ sought and approved ill hnlaIy 1992. 

NESEAP Aabeata Removal Program - While the NESHAP standard does not set a numerical 

the&old fur &estos liba emissiur& it re@res rhose conducting aabeatos-reiated ~rtivih. such aa demolition 

and~~lofdbWapprovcdpoceduns,andtoadopspedfiCW~piactiastopmentreleaseOfasbeslos 

totbeair. A~ofFamilabanploycesistraiaedintbe~metbodsof~sbcstosremoval. Asbestosis 

propalyrePPovsdaddirporaddcMngmeintearmoeand~~mdequipnentasldbuildhrgs. 

Clean Wats Act - Undo the autbaity of the Clcm Wats Act (CWA), the United States Environmental 

RoteaiolrAgary~A)bu~~ngulatioosformanituislgLiquideffluentdischargestosrafaawaterbodies 

and to publkly*vmed mument systems Uoda Sectloo 402 of the AC& the National hllutant Dischaqe Elimination 

System (NPDES) is eatablisbed, whereby f-ties that directly discharge polhtanta b the waters of the United States 

must obtain a pamit to do so. ‘I%e USEPA has delegated tbc authority to implement this program to tbe Illinois 

EnvironmentaI FVotectim Agency (LENA). Fermilab operations result in a discharge of cooliig, storm, and certain 

tnsted walers to the surface waters onsite. Acmrdingly, Fermilab submittal a prelimhy application to the (EPA for a 

NPDES permit to tliachge non-process. non-contact, cuoling water on April 21,1992. The application is being 

supplementi with infcamation on atamwater discharges from identltled solid waste management unit sites being 
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investigated IUK& the Rrmmr coaaervntioa and Recovery Act Facility Invcstigatioo @PI). In Octo& 1992, Illinois 

published a Genaal NPDES pamit for discharge of stormwater associated with amsmxxioo activities. ‘Ibe Laboratory 

notitled tbe EPA of ita intenth to be covered under this general permit as of October 1.1992. and as required, a 

Stomwatef FoIlution Preventioo Plan was developed for the Main Injecta project a consm~ction activity involving 

du&hnceofmrethmfiveaczs. 

Aprr(rcotmentpamit~hasbeenpleparwtfortbeCm~UtilityBuildingregeneration~andhas 

been submitted to tbe City of Batavia. It will be suhitted to tbe IEPA requesting approval to nlease a treated efthent 

tu tbe Batavia sanitary system. The aquisitioo of this permit, along with the many improvements made to the 

regenemtion pocess should make it possible tu discharge this eftluent to the sanitary sewa, allowing the closure of the 

Class V injectim well that currently receives the. emuent 

Comprchcneirc EnvIronmental Responet, Compensation. and Liability Act of 1980 

(CERCLA)/Superfuti Amendments and Rcwhlmrlzatloa Act (SARA) -- Title I - The CERCLA 

legiskUuneJtablisbejaprogmmtoidmUfysbeswhn kartbussuhtanceshavekemreleascdintotbeenvimnmentaod 

toensuretkclean~oftheaesites. TbeintcMdCERCLAistoprovidcfaresponsetoandckanupofmvaonmcatal 

probkmsthatarenota&quatelycovuedbytbepermitprogramsofotkm vimmental laws iocludiag the CAA. CWA, 

SDWA. and RCRA. CER(XA site notification was tiled for two sites at the Laboratory: the Meson Hill where 

asbestos was deposited ti 1970 to 19&J, aud the old Main Ring Perforated pipe FicId where CbNNate cootamination 

assaiaW with ading towa “blowdown” con-g zinc duomate wss disbar@ hwn 1974 to 1976. A prelimhy 

assewnent report on the. Main Ring perforated Pipe. F’ield was submitted to the USEPA in CY-1990. Further 

investigatioaofbochoftbesesi~hsl!b&n~~~~ResourceCoosavatiollandRecoveryAa(RCRA)Facility 

Investi~(RFI)WaltPlan.prrparcllasacooditiarofobtainingollrPcntBprmiL MoreinformathabouttheRFl 

isincllKkdiotbeRCRAdisC4@iioO. 

Endangered Speclee Act and the Fish and WUdlffe Coordinetion Act - The Endangered Species 

Act of 1973. as rmerdeQ m frr tk designation aud protectlou of wildlife, fish, and plant.9 in danger of becoming 

extinct Tbeactalm ammea the easystans oa which such species depead. In conjunction with the Fexmilab Main 

Injectamfo-- numaous f=ld surveys were amduued at I& ptupmed p~ject site. Findings 

illdbtdthat~WCSCn,rtpreOrfCdCNU~listcd~~tX tbWlWdspecies~WOUldbCaffectedbyCOtlSlNCtiOll. 

Nocunpliimceissueswac&nti&iinCY-1992atFeradhb. 

Execulivc Order 11988, ?%odpl8h Management” - This order was established to avoid long- and 

hat-term impacts assock@ witb tbe occupancy and modihuion of floodplains. Planning for the Fumilab Main 

Injector, located in a fhdphin. addressed the requirements of Executive Cl&r 11988. A publii notice of ‘l%odplain and 

Wetland Involvement Notikadon for Ruposed Construction of the Main Injector at Fermi National Accelerator 

Lalxnatay, Batavia. IBhois,” was published in the Fe&ml Register on June 11,199l. Approximately 40.9 e-feet of 
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floodwstas~~hu~providedtocompensateforthefloodplaiDanastobedisturbedinfutureFMI 

comtm&m stivitia. Evahation of tbc impact of Fermilab activities on floodplains is ensmed through the NEPA 

ptrxess. ATieaT~~hasrrq~thatthisprogmmanditsimplem~tationbeformalized 

Executlvc Order 11990, “‘Protection of Wetlmdb’ - Executive Order 11!3!30 was established to ensure 

that advem impacts of wetlands are avoided wben possible and responsibly mitigated when consauction activities 

iovolve the de2nlJctial of WeuMds. Pmau8ot to pelmit req- ts,aWewldMitigationAdionPlatlwaspreparedfor 

the FMl pject and appmed by the United States Cap. of Engineers. Appcoximately 10.3 acres of new wetlands have 

beencoasauaedtonplaathewetlandsthatwillbel~intbeFMIconstrucdw. Evalu8tionofFermihb8ctivitiesin 

wetkm&isatsuMtbmugbtbeNEPArcviewpmcess. ATigerTeamhd.inghasre@edtbatttdsprogramandits 

imp&ne~bcfarmalized 

Federal Insectidde, Funglclde, 8nd Rodenticide Act (FTFRA) - Tbis act applies to stomge and use 

of habidde and pestiddea at Familab. It restricts tbe applkation of pesticides thruugb a cenikation program. 

FermilabCOUtiWpC3dCidCUWofSiteandfW$liWthat~edappliCa~~ the 8pplication of tbe.S sum. 

IncY-1992,theuseofpcsti~atFermilabwaehaadWin accardaroewitllFlFRA. 

The Mlgmtory Bird Tre8ty Act - A0 ornithologist was employed to prepare recommendations and 

pffcautioaafame~~ofaIptatbluehnwrodraythntuirtedisidetheFamikbMain~jectorsite. Altt~~ugb 

thisarcawillootbedircctlydisturbedbyconst@ctkmactivit&tbeae nxommendation8 8nd prec8utions enme that the 

proJea~hnvemsi~timpactonrbeheroll~orozlotbermigrstoryb~. llebuwsdidwtretumto 

therooLayatthemasiteinCY-1992,oestinginsteedatarrwsiteinmecarteroftbeMain~g. 

Nathml EnviroamenW Polky Act (NEPA) - ‘Ilk+ act requim the evaluation of proposed federal 

activities for tbcir potential ewhsn~ntal impacts and tbe examhthn of altetnatives to those actions. Y%ese 

evahationsaretohefepme4lin danxmms such as Environment Evaluations @Es), En virwmeoral Assessments 

@As). a Emvholrmmbl w Smraw8u (EISs). In February 1990. the Seatmy of Energy issued SEN-15-90. which 

specitied haeased I- in rcvkwing all DOE actions under NEPA. A Fii Rule md Notice fa “NEPA; 

Impkmeatieg Rocedma od Chidelines Rmocatioo” waz published in April 1992 (57FR15122). Fermilab has 

respm&d to the pcnxdam spa5tlai by DOE by implementing a progmm of reviewing all of its activitia for NEF’A 

complbmce. In CY-1!992,14 quests fa cakgorical exdusions were submitted to DOE. Of the. all were approved. 

The Emircmmental Asessment ppmd for the f&milab Maia Injector project resulted in a Ftading of No Signifltt 

Impact 0. 

N8tlon81 Eiatoric Prererv8tior Act (NHPA), Arcbneoiogic8~ Resources Protcctlon Act - 

Compliance with tbtxe Acts was mzomplkbcd through the NEPA m4ew process which included an evaluation of all 

pmposed land-disturbing projects in (B-1992 to asws any modal impaaa oo caltmal nzsourccs. No ww compliance 
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issueswcre&atifkdinCY-1992. TbeTadpoksiteinthevidnityofmeFermilabMainInjectorwaJreevaluatedbya 

cwsultvllarchocdogisttocoafirmthatthc~locadoaofcooling~wouldwt~Ibesite. Thenlit-& 

Deputy State Histaical Rcscrvatim Officer determined in CY-1991 that the FMI project would have oo effect on 

historical pmpertics listed on, a eligible far the National Register of Histotic Pkes (NRHP). 

Resource Conservatloa 8nd Recovery Act of 1976 (RCRA) - This act provides for the safe 

treatment and disposal of hazardous waste and regulated baxardous waste management practices for generators, 

tmqomn, and ownen and opemtas of ueatmen~ storage, aud disposal facilities. Generators of Mar&us waste, such 

as FermU8b. must follow vay specific mquhxMxW3 for handling &se wastes. 

RCRA required that owners and opemtom of interim status hazardous-waste management facilities obtain 

operating p-min fa many waste management activities a ofliidaly initiate closure for the units by November 8.1992. 

Fermilab~v~aRCRAPartB~gpermitfa~gWS-3atrheFamilab Hazardws Waste Staage Facility 

(HWSF) on Cktobe~ 28,19!N. Fennilab submitted a nvised closure plan fa the Site 55 I3amdous Waste Storage 

buildings WS-1 pod WS-2 in htar& 1992. Subsequeot EPA commeots resolted io omdii~os to the closore plao. 

Tberevised~planwas~~andreaivedfmalappmvalinFebruary1993. 

As a condition of the RCRA Fart B permit, a RCRA Facility Investigation (RFI) is required. ?be purpose of 

the RFI is to invcstig8te wlleIJler lmzadcw cmstitucnts have bee0 released to the enviroument fmm I5 idfmtitied Solid 

Waste Managemeot Units (SwMus) located oosite. A Phase I Workplan for this investigation was prepared and 

submitted to the EPA iu February 1992. Subsequent EPA 42omnwots have resulted in modification to the workplan. 

Fenoihb is currently awaiting comments a approval of the revised RFI warkplan. 

In May 1991, DOE issued a moratorium prohibiting the offsite shipment of RCRA-hazardous and TSCA- 

regulatcdwasteoriginatinginradiortivemataialmanagancntarrsstocmunerciai~tiesootliccnsedbytheNuclear 

ReguhayCanmisshaaAgtecmmtSmtc. Toliftthismaatohm,DOErcquirestbatFermilabprepareandobtain 

DOEappaovalofa~aitaiadcvelopcdfollowingDOEF%rf~ Objective guidance. Fermilab submitted this 

~tatimsndbrBort~yncdvedDoE/EMammcntsooMarch9.1993. DGEEM-30hascootintiona 

case-by-casebnrL.coallowtbehb~ranainincompliaocewitb hazabus waste regulatkm by allowing exceptions 

and appmving offsite. shipnau during CY-1992. five such shipme~ were ma& in CY-1992. It bad ken suggested 

thatFamilabmodifyitsRCRAWrtBpnmittoalbwpermiPcdstorageofmoratorinmw~. Fermihbckitiootto 

ex~itspamitfatbcs~eofbazardwswastcduttothcpcndingapprovalofFamilab’sreleasecriteriaandDOE’s 

appnnd to ship oo a CBSC-by-case basis. 

There ate four remaining underground storage tanks oosite. The Laboratory cootinues to monitor Iwo 

underground storage taoks (USTs) at Site 38 fa petroleum releases through monthly inventory control measures and 

atmual tank tightness testing. The removal of two othes USTs at tbe Central Utility Building is anticipated in CY-1993. 

14 
/ + ,! : ) 

b- 



Safe D&king Water Act - ‘Ibe Safe Drinking Water Act (SDWA) of 1974 was established to provide safe 

drinking wata to the public. To comply with this Act, the EPA has established National primary DrinLiog Water 

Regdations (NPDWR) appkable to public watex supplies. These regul8tions set maximum contaminant levels (MCLS) 

on kteziological, &mi& and physical cootaminants that may have an adverse effect 00 consuma health if found in 

public wattr systems. Bliwis has obta&d primray reqosibility fa enforcement and administration of oational SDWA 

regulations by &opting the NPDWRs thrcugh the Jlliwii I!%I vinxmlental Pro&&on Ad, Rimaty responsibility for the 

drinkiog water ptions of the State Act has been delegated to the IJZPA. In ulinois non-transient nrm-community wells 

(NTNC) anz rqphtcd by the Illinois Department of Public Health (lDPH). Fermilab provides drinking water to its 

employees tbmugh three public water supplies, two ZINC supphs and a satellite supply connected to the City of 

Warrenville public water supply. 

Fermilab public water supplies were sampled for bacteklogical and chemical contaminants in CY-1992. One 

colifom~ viohioo occumd at the DO water supply in August of 1992. This issue was resolved with resampliig. Tbe 

Main Site pub& watt supply was sampled in July 1992, October 1992, and January 1993 fa volatile agtic chemkals 

(VoCb) as required by tk Phase U NPDWR. The DO and Maio Site supplies wert? also sampled fa chemicals in 

Novunlxr 1992. Then were no iusrances ofnon-compliaoce in ckmical sampling tesults. 

A water sample was takeo from a utility sink at CO Service Building to investigate a concern of possible 

organic con-n of the water. WeU 55 a$emi-private water supply, provides water to CO Service Building and 

buildings at Site 55. ‘Ibe tap sample indicated slightly elevated benzene levels. Subseqwnt resampliog of water from 

the wellbed and at Site 55 buildings failed to sbow detecfable levels of benzene. Meanwhile. as investigations cootinue. 

the carb4m 8bsaption filtera that have been ins%alled oil the waterlines to CO have successfuBy elimiited oqanks in the 

water. 

LeadandcoWasPmplesi~plPnrwaesubmit(edtotbeIEPAinFebruary1992andtbenresubmiuedinanew 

format as requqted by the IEPA in February 1993. Ihe plans were accepted by tbe IEPA in March 1993 with 

lead/aqper saa@ng to begin in April 1993. An IEPA Engineering Evaluation was performed fa the Village, DO, and 

Main Site public w8W cllpplicr cm May 20,1992. The cngioecr found the DO and Village water supplies to be “in 

genesal cosnm with mgdtoq atquhemnts.” We have not yet xueived the repat on the Main Site evaluation. 

Emergency PImu~Ing 8nd Community Right-To-Know Act of 1986 (EPCRA) or SARA 

TITLEHI-ltdsaawasdesignedto&resscoocaus about the effect of chemical rekases 011 communities. lllese 

regulations require us to provide the EPA and state officials with an annual accounting of hazadous ckmicals and 

extmndy luar&us ckmicaLs used a stored in quautities greatez than a given threshold. Annual repa% are submitled as 

e 
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Toxk Sm Comtrel Act (TSCA)-The applicatim of TSCA requirements to Fermilab involves the 

regoladon of PCBs tmd ubestm. At twenty-four sites around the- Main Ring, uansftmner oil containing 2-596 PCBs 

was~mtD(begrapdrr~otpastsampling~~vverifythatdielecaicgrapertiesbadmtdeteriorated A 
. . charaaenzauon study was amduaed at two of the buildings in FY 1989-1991. Because these were “historical spills” that 

occurmd pria to the effective date of USEPA’s PCB spill cleanup policy, criteria for cleanup wiB be established at the 

discretion of EPA Region V, in accordance with 40 CFR 761.120(a)(l) and Possibly CERCLA. With Region V’s 

agreemen~aconsultantwashiredinin 199ltoconductarisk asessment to assist EPA in determining criteria for 

cleanupaswellasanapprop;iateschedule. Thecoosultant’sreportindicatesthattbereisveryLittlerisktotbepublic 

bum the contsminsdon in its curreot configu#ion, since it is contained in relatively snail volmnes, does not appear to 

bemigrating,andislocatcdInareasfawhiEhpubllcsarssisrestriaed. JnFebruary1993,theconsuJtant’sreportwas 

tsmtsmitted~EPAfateviewand comment. FermiJab pmposes to decommtninas the service building transformer sites 

at a rate of about two buildings per year, which can probably be accompliied within expected budget limitations and 

without interfaing with rcekratoroperatioos. 

Fermil&‘sprogramtophaseoutPCBsintheMainRingtransfornxem andtoeBminatethemaspotentialFCB 

spill sources by tet&illing aodladmnical detoxitication continues. In FY 1992, two tmnsfamen were diqosed and 
15othaswaechemically~byapoceas~destroysPCBswhileallowingtbeunilltoremainin~ce. Inone 

case, treaiment ~8s not completely succe.ssN mui will be rqxatcd by the subconaa*a during the summer of 1993. 

Ftmnal reclas.sifikation of 27 transfotmers, completed during early 1993. leaves 8 PCB transformers and 1 PCB- 

conm transforma in the hf.& Ring. ‘Abe CW~ unit will be redassiikd to noo-PCB status after further 

tratnunt. and the others will be dispod of in N 1996 when the accelemtor is shut down for construction of the Main 

rnjeuain~cnclasmes. 

for Arv 1 thropnh 1. 1992 

Effatsto-alvbxnmal &j w w Bllc &x+uing in CY-1993 including the followiIlg: 

Repaa@dves &an Fermilab met with the EPA on January 25.1993 ia ader to reach cooseosus on 

oammding &asses ngasdbg tk NFDE.S pemit application submitted in April 1992. Agreements were reaEhed 

cxmcerning the cbamcterbtion of sampliig outfalls and the amendment of the original application. 

A&litiomlly. Femilab agreed to provide the EFA with analyUc8l inform&ion 00 the stotmwan% runoff from 

our RCRA-permitted facility and several Solid Waste Management Units (SWMUs) where sampling was 

f&bk. A consultant was employed tocany out the sampling. 

An ad hoc groundwater committee has heen fotmed to reevaluate the cutrent melhod used to model the 

migr8ticm of mdionuclides from activated soil to groundwater and to propose a new model fa making those 

calculations. An environmental consulting firm specialixmg in groundwater migration studies has heen 
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umu&&mdtoassisttbtaunadtteeinthis~tudy. Tbeinitialemphasiswasooatbotcugheuam&tionof 

avail&k litanttue lad site-specific hydrogeologic data Hundreds of boring logs were reviewed and fence 

w- coswm%d to dammeda the geologic regime. A water table map was developed using the 

existing well data. Hydrogeologic properties were establii using the aforementioned information in 

conjunctin with extensive ngiod and site-specific geologic and hydrogeologic litemture. Upon compktiar of 

this pation of the study, the consultant will model the migration of tritium from the source points using 

computaprogmmsdesigoedtomodelground~uaMpat 

0th sections of this repat document continued environmental monitoring efforts and progress in the 

solutiou of the problems described in this chapter. Especially pertinent are efforts to address the 

~tiousoftbeDOETigerTeatnAmessment amduuedinMay1992. 

We 8nticipate receiving IEPA’s comments on the RF7 workpbm 5000. Once we have reviewed theii 

camrrm~,wep~~omeCwimtbeIEpAtoresolveanyre~gc~ before the workplan is initiated. 

We ate cumeatly in the midst of closure activfties for Hazmdous Waste Staage Facilities WS-1 and WS-2. 

compktioll is zsddp&d by Septemba 1,1993. 

IO February 1993. t@fkation was provided to the IEPA regarding Fermilab’s hazardous chemical 

invelltay. -Iltisisrequiredu&rSeui@312ofSABA. 

DOEgaveapprwalBDproceedwithmepnparad~d~EovirmmentalAsscssmurtfortbecoasauctioaof 

a radioaclive waste pmceming building in Febrmuy 1993. An Environmentul Assessmentwaspreparedforthe 

1xaons~tbeTe~“(K’rev)pojeaandseottoDoEfainitialrtvicwinApril1~3. 

%T&#Terp ~Repatidentifkdatotatof 193findingsaudconcems. Twoof these were 

clnurtLAucyIocyP~~bytbeSafdyaodHealthTeam~~~ sld&acdimmediately. The 

w - ddnacd by 246 tasks in a umqxebensive Corrective Action Plan (CAP). We am cunenUY 

awaiting DOE approval of the CAP. 

DOE-ER co&c&d an ES&H Management Appraisal on February 19-20.1992 in preparati~ fa the 

TigerTeam. 

EPA RCRA inspwtiam wem coodwed co February 21.1992 and January 14.1993. They included a 

reviewofwac~emnairesU~uslrepatr,trainingrecads,Ibecontingaryplan,rbedoJIlreplans.thePartB 
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pumitsudopaatingmuxds. FoursateUitewasteaccumuWonareasmdthe Ham&us Waste Storage Facility 

wacvisi&d.Nutkahdeawexedted. 

DOE Cbkago Field Office conducted a review entitled “ES&H AssessmeMofFennikWinMarcband 

April 1992. 

The Magoet Debonding Oven, a permitted air pollution source, was refurbished and emissions were 

measmed in late CY-1992 sod early (X-1993. 

3.3 EnviroamcatPl 

Fermilabnowhasgoperatingpermitsfa~~uti~emissioosouras, 2 air pollutioo permits fa 

opw burning. 2 pamits to constNctloperatc public water supplies, and a RCRA Part B permit, all issued by 

theIEPA. ANPDESpamit~~ollhasbeensubmittedtotbeIEPAcDcovathedischargeofma-pocess, 

non-amw coonllg water to slof%!e waters. Other permits have been obtained io conjunction with the 

coosauctiorr~tbeFermilabMaiaInjedor,includingageneralNPDESpcrmitfastorm~releasesrelatadto 

c4xlstNcuoll l#ztMiw. llle 8ir pollutim peamia coverrdiomldi& Musskns - with the opemioo of 

the Tevatma. the operak~ of 8 boiiers used for beating buildings, a vapor recovery system on gasoline 

dispensing tanks, 2 vapor degrcasas, snd a grit blaster. ‘Ibe open burn permita cover the conduct of pmirie 

burning in cammdon with land management and the largescale prairie -on projen and the burning 

asaod8ted with fuefighting tiing. Recent inspections by IEPA aad the USEPA bave identified oo 

aoocomplianaswithconditia~~ofU~~~~pamits. PennitsaresunmkzdinTabies3and4. 

4.0 GENERAL ENVIRONMENTAL PROGRAM INFORMATlON 

4.1 

TkJmim8l~vinmmal EalPolicy Actof 1%9,asame~mandaWtheFederalPolicyton%ore 

8ndenh8nwtbealvirolrment 8nd to 8Uaio the widest range of bendki8l use without degmdati00. Sioce its 

imxptiun,Fermilabhaswdeavoredtoprotwtandenhancethe.en vimnmcnt. A oumber of programs and 

aganizations exist at Ferdhb to ensue compliance. with applicable environmental statutes, regulations, and 

stdiuds. FamiMopuatiak3arem0aUaedloev8loatetheirimpad0ntheen~t 

Tk emphasis of the routine sitewide monitoring has been placed on potential environmental exposure 

p8thways apprapriate to high-energy physicJ iabomtories. These pathways include external exposure and 

intuo8lexposom. Theex~wposunpotentialisfromdinct~tiogaodairbaneradiatioo. Tkintemal 
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expamc pathway is frum 3H and 33Na in potential drinking water. There is one unique characteristic at 

Fernrib& which requirea closer consideratioo. Large volumes of sand and gravel were used in two locations to 

assist in stopping highcnergy protons and secmdary patida. Frotwtion fa the groundwater beneath these 

twoareaJisaffardedbywater-imperviousmembranesaby~systemsthatwerc&sigwdtocoUectthe 

water leaching through activated soil. Ftadiological monitoring of soil and water in this vicinity has been 

casducted to evaluate the potwfi8l for groandwater contaminsJion. Monitoring results ate also reported for 

-tivepouutants. 

4.2 In CT= . 

Fermilab has a comprehensive sitewide monitaing plan that a!uesms tk effect of pa& cutrent, and 

futae Fermilab activities by measuring and monitoring effluents from Fermilab opemtitms and by sarveillance 

tJuough mawring, monitoring and calculating the effects of those operations on the environmeot and public 

health. Mdtig is conducted to verify compliance with applicable Federal. State, and local effluent 

tzgukUons and DOE (3rdux to detumine canpliamx with commitments made in Environmentai AssessmenU 

lWbdCUUXOffid8l donmwnts; to identify potential en vimnmentrd problems and to evaluate the wed for remedial 

xliom a mitigdve measures. DetamiMtiOU of sampling frequency and type is based upon specific facility 

oeeds. Si3mplingisconductedina mannerthatadeqtxuelycharactaizesemumtsueamr. StandaldcoUecdooa 

analysis nmhds are used where applicable and 8rc documented in the Environmentat Protection Frruedures 

Manual. The Fermikb envimnmental~and effluent radiological monitoring program attempts to follow the 

guidatvze given in the Departmeot of Energy (DOE) 5400 series of Ouiers (DOE 9Od) and in the guidance 

Sulv~ 

(DOE 91). ltds includes adkence to the standad given in other existing DOE aders. The Environmeotai 

Rotection Group in the Environment Safety, and Health Section is the Lahomay organization who is 

respcariMefatberoutimcnviroammtalmooitoringprogramatFermilab. 

FermiI& paftmued extensive en vironmeotal monitoring in CY-1992. to measure three phases of 

au&rata- radihm penetrating, airbome, and waterborne. JIuring this year of operation the 

pedombnt aourec of off&e penetmting radiioo was due to the storage of radioactive materials at the 

Railbead. Radiimtivc air cmissim sources were monitored for ttC. 13N. 3*Cl, 3%.X ‘1 Ar. and *3Br as 

continuously opaating strick monitors mcorded the concentration released. Surface water and groundwater 

samples were analyzed to detenninc concentr8tioos of aitiutn (3H) and other accelemtor-produ& radionuckks. 

uNa 7Be, %!o, ‘5Ca. and %fn. The fraction of the yea the water left the site was determkd by weekly 
. . mspwMns of the Kress Creek spillway. Additional monihxing fa tadionuclides in soil and sedimeut 00 tbe 

site w8s conducted to investigate other possible pathways to the offsite envhomrunt 
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Dnrr on rsdbecdve effluents was reported to the Department of Energy via the Effluent and Onsite 

w m sptcms (EISKIDIS) operated fa the Depermrent of Energy by EGCG, Idaho. 

M0aiming results &ring opentim in CY-1992 in&a&d compliant with the applicable standads in 

every case. In prticubsr, the highest site boundary penetmting radiation level wss much less than 1% of the 100 

mrem (lm Sv) relevant standard in CY-1992. Airbaux mdionuclide concemmtions at the site boundary were so 

lowastobeimmpap Illable. Low levels of tritium were detected (<l.O pCi/ml) fa the frtst time in two of three 

creeks leaving the site. See Se&n 8.0 fa applicable standards. 

Monitalng for backal xnd cbemkal pullutauts ht onsite drinking water systems was uccomplished in 

CY-1992. Public water supplies were sampled monthly fa colifotm in accadance with the sampling plan 

slltmlittad to ImA. one coufam viohtioo wcuued. 

~~~lhrce~~outf~were~~faanlrmberdparamelasinconj~with 

the NPDES apph;catca At IEPA’s request, in April 1993 stonnwater runoff samples were taken st specified 

SWA4UsxndattbeRCRAPartBpermittedfacilty. 

Analysis of water from wells installed to monitor the Central Utilities Building (CUB) Tile Field 

showaibuthr8diocbemicalanddlmudcoostituents. 

4.3 

A list of FesmUab’s envisonmental permits. including cunent issue end expimtkm dates GUI be found in 

Table 3. 

Emco Wheaton coaxial vapor recovery systems have been installed on all gasoline dispensing 

e@pataU at w m&r a permit (I.D. No. 043807AAI. Application No. 86020057) issued by the IUiiois 

En’ . ~-&-Y(IEPA). 

Famhb has m lIPA pamit (ID. No. 043807AAI. Application No. 87110096) fa three natural gar 

boilers at the Camal Utility Building @gum 2). two natural gas bnilers at the Wide Bend Lab in the Roton 

Amu (Figure 2) and one proptme gas boiler at Industrial Building #I2 in the Industrial Area (Figure 1). A grit 

blast qaation at fndu&al Building #2 is also included on this permit This permit was renewed September 9, 

1992. 

Ferdab has a pamit (ID. No. 043807AAI. Applkation No. 89OXHl71) fa two natural gas fti bot 

waterboilers,oneatLabA~~rinoAna)andrhe~attbeM~nDetedorBuilding. 
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Femilab has msewed a permit (I.D. No. 043807AAI. Application No. 88010042) for the operation of 

an~topvapordegrePsaatIndusaialBuildingt3intbeIndus~Area Alsoapermittocons@uctaod 

opexate aa open top vppor &greaser ia the Transfer Hall South (I.D. No. 043807AAI. Applicatioa No. 

91100025) was htained iu CY-1991. 

lie magnet deb0ndlng oven aod its sssociated afterburner has an Illhois Environmental Protection 

Agency permit (ID. No. 043807AAI, Application No. 79070012). This oven is a potential source of 

radicmclide emissions. This facility &bonds failed magnets prior to npair by decomposing epoxy at a high 

temperaaKe(8oooF). -ltlisovendidnotopeaateillcY-1992. 

Fermilab also has aa EPA permit (I.D. No. 043807AAIAAD. Af~plicatioo No. 89080089) for 

&ion&& lions assdatd with xcderatcu operations and also for coo~tructio~ of the FM1 (I.D. NO. 

043807M.L Applkatim No. 91030001). 

Fumilab has mnewed an EPA air pollution open burning permit (I.D. No. 043807, Application No. 

B92OgO29) for prairie sod laad management. Burning occum~I on a number of the prairie tracts. Open burning 

wssconductediasuchamanna asrmta,crtaceavisibilityhazardwroadway$railroad~orairfields. 

Otberstandardconditionsforopenburaiogwerealsocankdout BecauscofthelargesixeoftheLaboratory 

propat)r(6800acres),tbesmoLefromtBefirecausedm,0ffsitepoblems. 

Also, Fermihb has au EPA permit (I.D. No. 043807. Application No. B9212022) to allow burning 

ofonegalbnofmotoffue~persessioooffintightiogiasauctioo. 

Fermilob has obtained a permit (EPA 0890105010; USEPA IL6890030046) under the Resource 

cm nd RCXOVCSY AU (RCRA) (Part B Permit) to operate the onsite Haxarths Waste Storage 

Facility. ~~~arestorrdinthisfacility,afwellaraLimitcdq~ti~dradioactiwmixed 

wi#e.Ty#al~cbmdcalwp~ouate ltaxdou waste& polycblalnated biiyls @CBS). sod us4 oil. 

wastggarnrpdby~rilestaedatIhefacilitylmtilpropaoff-sitedisposalcanbearrangsd. 

‘l’lte Lab has a permit from the flliiois Departmeot of Public Works (Permit No. 12170) that allows 

watertobetakn6wnthFoxRimforuseoosite. 

IO 1988, a ~tioolqmatiog pamit was obmioed for the public wa@ supply at DO. 
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NopsmitwnrIr&dcdfartbesepricfield~mrrrDo(~ofW-5inFigun7). kwasctiied 

as a Class SW32 injection well in CY-1988. The CUB tile field (Fiitnz 2) was also class&d as a Class 5W20 

itljWdtYlWClliDIJKiSttlWyCar. 

FumilabhassubmittedenapplicatioDtotbclEPAfaasicewideNPDESpermitgovemingcherrlease 

of stmlk sndnoa-procesg rmo-contact cooling water to smface waters. A Notice of Intent to be covered under 

the State’s Ciemrd Pemit for the Discharge of Stonnwatex Assocbd with Construuioo Activity was filed 

pfiortotbeOadx%l,l992deadlk. 

4.4 

The grotmdtse&ing cetemwy for the Fe&lab Main Injector (FMI) project was held on March 22. 

1993. Beped oa ti EnviroameD tat Assessment (EA). DOE dete&.oed that the coostructioo and opcratioa of 

tbeFMIdidmtcoostitutea~Fcdsalaai~signiframtlyaKcaimgtbcquolityofthchumancnvironmnt 

aod issued a Fig of No Signifiit Impact (FONSI) on July 6.1992, with tbc wetland mitigatiorr 

-gsoon-. nemfIpjeaisbeing-in acmrdanoe with a Mitigative Action P&o 

OappmvedbytheCOE. 

In CY-1992 tbe MI project did wt aeate any aegative environmental consequences not slready 

aot&@&dintkEAandtbeFONSI. Favuabkweatba~~inthefallallowedthccanpletioaofallof 

wplanned edmovhgwakinthewe~oodplain. TheJedgemeadowneededtoberelocatedwhentbe 

soiliutbcaigimlkmtiatwasfomdtobctmsuitabk. ll&~gewasmadeaftexreceivingCOEapproval. 

Altbougb fall seeding for soil erosion was accomplished ia accordance with the Stormwater Pollution 

Prevaltim PIas4 heavy mitts delayed plaatlag of the aewly cnxited 8 acres of wetland until spriog. spring 

plfmting is oow sxdmvay and a five year monitoring progmm. as reqoised by the COE. is beiig implemented. 

lltemissckdukd farccrmpletiooln1997. 

4.5 

Io Illinois, pulluth ptevention has heen encouraged through passage of the Toxic Pollutiw 

Preventlw Act (TPPA) io 1989. the Solid Waste Management Act, and most recently with the Illinois 

IWuUon Preventioa AU of 1992. This yeap a Waste Mirhixation Subcommittee was formed at Fermilab to 

discuss, review, suggest, and implement waste minimii ideas. Equipment to recover Freon from air 

wodi~cbilias~refrigenuaShasbeenplrchased~personnelhavebemtrainedinitsusc. Roducts 

cxmaiohg osethylene chloride were removed from the smckmom. Purchase orders for cbemicaJs are being 

revkwed in a0 effat to encounge acanmtability for haza&uscbemicalsusedoasitc. Freoall3isbeiag 
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repluzd with wata/surfpcarnt systems where feasible. In conjunction with EPA’s 3360 Program, toxic air 

polhmot chemida (e.g. methyl chloroform) ice being replaced with less haT&dou chemicals (Micro cleaner 

sod water). Fe&lab is developing a video to heighten awareness about pollutioo prevention. Unneeded 

cbemicalsare~sotp~toeowurageuse. 

4.6 

Duiag CY-1992, three Natiooal Environmental Research Park projects we-m completed, five new 

pmjeets were approved by the E~~vircmmeatal Advisory Canmittee @AC). and four projects continued 

(Tabk8). Theseproj~willaddtotbeaccumulatiooofbase~dataontbesikandaddresslandmanaganent 

aDdspccX~ecoIoguqucstials. 

Plamiog amtioued for the N-3 ExperimeMal area projecL a twenty-year poject (RSO16) to crrate a 

large da of replicated plots for the study of prairie and gra4and ecosystem m. Seed sekction and 

planting pLans wea iinalkd fat the planting of the fti four seas in RSO16 in Spring 1993. A comprehensive 

Survey of plant mmmtmity characw especially within the prairie nstoratim projec& was initiated. Over 

2mlindividualp&ntsampk.swae~ 

Fern&b personaei involved ia hazardous waste management opemtions receive training which is 

tailoKdtotheirparticular~ HazaQusWasteStorageFacilitypersormclaretraioedinaocadancewilhthe 

~~~~the~BRCRAstaagefacil&yopaatingpenniL WasteCoardiuatasakoreceived 

mining in CY-1992. Fennilsb pasoonel expected to idratify and respond to spills afe tmine4I annually in the 

c?ootemoftbes#n RCVC&JOcartrolMdCountermeas low (SPCCI Plan. 

Fermilab was issued a RCRA Patt B Permit for its Hazardous Waste Storage Facility (HWSF) by tbe 

numii Fmvirollme ntal Proteuioa Agency (EPA) 011 October 28,199l. This pemrit allows the HWSF to store 

wrtaio specified hax&ouswastesfffgreaterthaaoinety(!JO)days. PriorlograntingthcPartBPennit,tbe 

EPA pafame a RCRA Facility Assessment (RFA) of Fenailab. During the RFA, the IEPA identified onsite 

sdidarasoemanaganartuaits(SWMUs)aad~rsqlliredlbrvseventeen(later~olidatedtofiffeen)ofIh~be 

addr*uedhanRnto&tamineifenynquireamcoiveactioou,protedhumanbealthandthcenvirwmeot 
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from the m release of auy of the hazardous constitueots listed ia Appendix H of 35 Illinois 
. . Adtnowdve Co& Paa 721. PRC Envimnm ental Management was selected through a competitive bidding 

procesatolnitiatctheRFI. RFIworkbeganinNovemberl99laodanRFIWorLPlanw~subminedtothe 

EPA io Fehroary 1992. Subsequent lEPA comments have resulted in a revised workplan which is currently 

rnder EPA review. 

5.0 ~VIRO~DIOLO~ PROGUM INFORhJ.,$TION 

Thme type.5 of aaXkator-lx&Ked radiation are monitor& penetrating radiation. airborne radioactivity, and 

waterbomradbauivity. llleseradiatiwscQuldhllvedirtapathwaystotbeoffsitepopulauon. otkrllloreilKwctand 

imp&able @ways, such as through the food chain, have reuzived much less attention. Tbe decisioo to monitus is 

bascdaothetypeof~.tbcradionuclidesre~thpotential~andexpaienccfmmprcviousmonitoring 

resultsheKcaodatotherhigheoagyphysicskboratorics. 

AoetworkofdekctomisusedtomcaitmpeoemtiogmdiaUon. Typically.~areapproximatelylOO 

detecturs depbyod aroud the. site with the pimary purpose of monitoring onsite radiation. The majority of 

thesedeteuasxewMected to a data Jogger which automatically reco& the radiadoo levels for subsequent 

examhaatioo (Aw71). IO CY-1992, three detectors logged information for possible use in environmental 

mdiation monitoring. Oae was a large volume, 110 liter. ionixation chamber (called a Hippo) used to detect 

gamrrmrPYsBILdChPgedperticlesetitslocatiolloeertbeB~y~attbeRailhtsd(Ftglac2). AnotberHlppo 

waslocatedatSite3(Flgtne2)aeathesitebouMafy. lbelastwasatissue-equivaleotioachambeflocatedat 

14 shablnma ia the vii (Eigule 2). Appfoxhnately 70 eo vhonmeutalTll)sweseexcllangedaIldreadeadl 

q~,~~~~wndiatiwlevelssitewideandattbeJileboundarics. 

Dudtg (X-1991. the Tevatmn was operated in the Fued Targa mode. Tbe CY-1991 Fred Target MI 

of the Tcvatrcm &Xually extatded through the fti few days of Jaouaty 1992. Only approximately 5% of the 

Fued Target @a?s duriag the nm, as MBsured by the iotegratal Tevatma beam intensity delivered to the 

expcrhcnt anor. occuned during the fmt few days of CY-1992. ‘Ihe eovlnmmeutal dose equivalents due to 

thesefewdaysofoperatimswereincludediathe~givenfarcY-1991. 

The t3Uider nmning mode was operative for the reaminde~ of CY-1992. Because above ground muon 

fields during Collides opedons ares minimal, the @nary contribution to offsite tadMoo exposure in CY-1992 

was from gamma rays emitted from radioactive material stored at the Railhead. Activated accelerator 

cunpcaznts and shielding. primarily irca and concre& ate stored in the Boneyard at the Railhead (Figure 1) far 



hum dispod cs for reu~t following radioactive decay. As shown in Figure 2, the Boneyard lies close to the 

site bwodary. I0 1987 mdioaUlve material was moved into a cave umstructed at the southwest corner of the 

Boneyard. In addition, there Is an area nearby designated for storage of equipment for future use. A large 

amount of this equipment cauains low-level, beam-induced mdioactivity. The site boundary dose for CY-1992 

we m whg mmnts III& with thumolumiwscent dosiietus CfIDs) and the large volwne ion 

chamlxr (Hippo) at the Railhad. Revi0udy obtaioed measuremmts made with a hand-held Nal Q scintillator 

waeusedtoestablish~beofdecreasewitbdistama(Cu89)inordertoextrapolateasiteboundaryQse. The 

doseeq~valent~~thetpoint~tbesitebouodarywapestimatedtobel.45mtem(l.45Xl0-2mSv)for 

CY-1992. ‘Ibe manimumdaretotheindividualLivingclogesttochatpointwtbesitebwndarywouldhave 

beulo.30 mrem (3 x 10-g nlSv) for CY-1992. asmmling24hourperdayowupwcy. sincethedlstanceflum 

thesite~totberesidenctislSOO~(460m),tbeQsetoamcmberof~publicfmmIbcBooeyardwas 

lower tha the sire boundaty (fence line) dose. 

‘Ibe muon ftelds on and near the Fermilab site boundary are measured using scintillation couotezs 

mounted in a vehicle, the Mobile Epviraunental EtadWiou Laboratory (Elf% El88b). l%e raw data umsists 

of measurements of the normalized muon fluena (muons/cm2 per 101* protons) obtained during scans 

ccubued~totbem~~trajedories. l%edataislxisedonavemgecouna(bedrgroundumWed)io& 

of two plastic scintillation paddles. Ibe fluence is cunvezted to effective dose equivalent per calendar year by 

multiplying & uommlid flwuce by the total numkr of prolws delivered during the year and using a fluen~e- 

to-dose ax~~ersion factor determined Fy G.R. Stevenson (St83). This factor has a value of 1 mremL25000 

muons/an2 (0~ 40 fSv-mZ). 

~gcheCY-l992Cdtidanm,theoolypoteotialsolmxofmuooswasIbeCOAboh Theeffectivedose 

equivakntatthesitcbwodafyduetothissollxcewas edmated to be 3.24 x W5 mmn (3.24 X lo-’ mSv) by 

uringarecardoCprocoolaboltcdto~~apotcntialdoscbasedupmflum~measlPcmenuconducred 

pre-y. 

5.2 

whaeva~povrnbaunrodseowdaryparticleJproducedbythein~ottbe~withma~ 

pass throogh the air, radiodvation of air occors in measmabk concentrations. The beam is generally delivered 

to the targeting aseas via evacuated beam pipes. IO thii way, unacceptable beam loss is prevented by 

mhhixiog the interactions of the protons with air. At the target stations, where these beams of protons 

productlowinteluitysecoodarybeams,lhaeanareaswhaetbe~andseowdarypcircicksmusttravel 

through air. This is why the radioactivation of the air is conceotrated at tbe major target stations. Figure 9 

shows the lo&m of primzipk points of radionuclide airbome emissions related to accelerator operations. 
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Duriog CY-1992. pfomns were focused onto a target (Anti!Irotoo Source in Figure 9) to produce 

antiprocmr. ‘IWs target was the ody radioactive sir enbh source. Because this target is heavi!y shielded 

andtbe~vdupeissmsll,tbaewaealJomanytbamalncutroasthatcoolribuctdtotheradioactivatiooofthe 

air. Tbe result was the pmdoctiou of a mixture of primarily !!C! and !3N with sma!kr amouots of %l, %!I, 

41Ar, and **Br. l%e interha~ ofhighcnergy SecOOdacy particles witi nitrogen and oxygen io the air produces 

the llC (20 mioute half-life) and be 13N (10 minute half-life). The 4!Ar, half-life of 1.8 hours, is prcduced by 

mutmn captoae in 4oAr. Air contains about 1% argoo which is essentially 4oAr. The interaction of high 

energy namous with argon in the air is probably tlx source of 3gC! (37 minute half-life) sod 39C1 (58 minute 

half-life) Newstudkswudwted iu CY-1992 indic&e that FemJilab had previous!y overestimated its ai&orne 

radioouclideemipsioosduetoaroninassumpcioluabwtradioouclidecompositioa~intbecalibratiwfactar 

used to convert wont-rate to dcased activity from the. stack (Va93). Emissions from the APO stack were 

recorded by a stack monitor equipped with a Geiger-Miller tube. The stack monitor output was logged 

wntiooous!y to feeord emissious. Table 8 summa&es tlx airborne radicactivity released due to acceleratar 

aperatioas cohcted duriog CY-1992. This table oot only includes releases for monitored stacks, but a!so 

contains estimates for unmoni~ fugitive releasc~ of airborne radioactivity from the AFtI Target Ha!! and 

ServiaBu!!ding. 

Asarnbe~inTable2.airbornecmissioaparebyfartheLargestcon~~(orloFamilabre!easesof 

radioactiv!ty. Even so, dose equiva!enIs to offsite popdations a~% we!! below EPA standards. Site boundary 

airbaoe ralionoclide cowcntratious for CY-1992 were calculated using the computer program CAP88-PC. a 

Gaussian plume diffusion mode!. Meteorologica! input is received from the nearest National Oceanic and 

Amoqdmic Admh&&m mcnitoring station at O’Hare Ahport, approximately 27 miles (43 km) away. The 

maximum effective &se equivaleo~ to a member of he populatfw residing offsite due to CY-1992 Fermilab 

radhctiveairemissio ns was detumloed to be 0.00937 ouem (9.37 X 10-S mSv). T!d.s value amounts to 

0.094% of the 10 mrcm/year (1 X 10-l mSv/year) limit With the promu!gahn of the Natha! Emission 

standardftKHszpdour Air hlhtants (NESHAP) for mdioouc!ides w December 15, 1989 in 40 CFR 61. 

SubpwH,thbl&itrepimdtbefamm25nwdyearlimit. ‘!%e~e.ffectivedoseequiva!entsduetothe 

rek?aseofaktlaw- hPvebeeacalcnlatedfotIhesiteboundaryassuming~neareuresidentU,be 

&xcsentstLbuiucatim. Thisis woservative given he reiatively low popu!ation density at this location 800 

meters to the so& southwest of APO. Stack monitors use EPA-approved mordtohg w even though 

strict c5uformaoa with the monhing requirem~ts specified in the regu!ations are quire4i only for release 

poioa which have tk pomial of exceediog 1% of the star&n! (0.1 mremlyear). The co!!ective dose quiva!eot 

to the public far CY-1992 for airhome md!rmuc!!& emisshs was calculated to be. 227 x l@* person-rem (2.27 

x lo” pasoo-Sv). 

TEe magnet &bonding ova wss not in use in CY-1992 and -fore was not an emission source for 

ailtunera!ialuclideIelease. 
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5.3 

Rsliadvation of soil is possible near the primary beam targeting and beam dump areas. Older 

targuiog staUons wd dumps !mve “bathtubs” designed 10 contain radionuc!ides produced in these areas and thus 

preveot tbeii oUgratioo to the aquifer. Later design strategies substituted massive concrete and steel shields 

within beam enclosures to minimize soil radioactivation and groundwater contsmination. Many of the 

gmwdwate samples are taken kom old out-of-service farm we!!s on&e. Samp!ing of water supply welts draws 

water from beamah much of the aer!a! extent of the site, providing some inftmnation on die overa!! quality of 

grotmdwater that reaches this aquifer. It is recognixed that this method is only able to measure those 

~~~gffg~gs~ededtodilutioo,reachtbedrinlriagwatasquifain~!econcenaatioos. 

This owhod would no& in a timely manner, detect powtla! contaminants m!grat!ng vertka!!y t!uoug!i UK 

gkial till that overliu the aquifer nor would it see those moving !xnixatta!!y in sand lenses or in layers wilhm 

the till. A Fermilab committee, with the assistance of a qua!ifled hydrogeolgic consu!tant, is re%w&Gg a new 

mUtod~mak!Hngrx!&nuc!idem!grationinlpoundwater Furtherd!sausiicanbefoundimSect!on3.lof 

this rqmt. Groundwpta monitoring for radiochemicals has been improved by adding sha!!ow grouadarater 

mooitoting !n the two areas where soi! radioactlvatlon could be a potentbt! source for groundwater 

cotimmimukm. FamiWr gmwdwater pmxection stmtegka are documeoted in TEe Familab Groundwater 

Rucctim I’&qawm F’lau (GPMP). 

Water samples from approximate!y 40 onsite we!!sAnonitoring boles are sns!yxed at !east once and as 

often as four tbnes per year with sampling frequency determined by a well’s proximity to areas of soil 

act!vatim. These samples are analyzed for accelerator-produced rruiionuc!!des (3H, ‘Be, 22Na, 4sCa. S4Mn. 

6oco) at gmundwatex sensitivities (Tab!e 10). Pmcedms are documented in the Envimnmeota! Protection 

RoceanesManual(EppM). samp!!ngfmquencyisbasedontbefo!lowingmt!~ 

1) We~loated(becbaest~oPrearofmaximumsoilactivation(rsrgeUsnd~ps~andlor~~ 

in Ibe d&u&m the water is expemd to flow in the aquifa are sampled quarterly (Wells 39k 

43.454 49.59. 78.79, 80, s-1059, s-1087, S-1088). 

2) ‘Ibe fo!lowing wel!s located oear the Main Ring or Fixed Target Beamlines am sampled 

samiaoooally (Wells W-l, W-5, 5,174 20,24B. 29.55B. mid S-1089). These are sampled 

!essfmquaalyt!uultbo.3eabovebecam?eofreducu!gotent!alformd!oauivation. 

3) WeUs located near the s!te bou&ary, ha&tip to wre frequently sampled we!ls, and drinking 

water SupplieJ other than Utose already listed are sampled annually (WeUs 7A 12.52,56,58, 

64,68,74,75A. WA, W-3). 
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Tod~~,noaraunbk (nble 10) concfsltrauoas of these fadionuclidcs have eva been confiied in 

glmndwesampka InPUCBSeScbebwerlimitofde~olrhas~atlePstMmofmagnitudebelowtbe 

i3ppkaeDaivedconcultrauonGuide(DCGs)for accelaetapoducedhOtOpCs~takIZlffUUltiMDOEOKk? 

5400.5 and EPA Regulations set forth in 40 CFR 141. ‘Ibe DDE DCGs correspond to the delivery of a 

cummitted effective dose- equivalent of 4 mrem per year (4 X 10e2 mSv per year) to a person drinking only 

fromtht- 

Water for I&&g&&y 

Water collected by underdrahs within tbe beamli&batbtubs” is nzceived in retention pits. Other 

lmdaeab colku warm flum out&k “bathtubs’ and fnntt lmmld footings ofbuild&gs and beam cnclosules, 

disebsrging it to atsite suhce waten via ditches. Radionuclide concentratials an monitored in sekcted sumps, 

ditcbeg aad surfze waters (Figme 6). An annual routine sampling plao is developed by the ES&H Section 

Envimnmental Rote&m Group in consuhtion with Accelerator Division and Research Division Radiation 

Safety t3fflam. Sample sites are sekcted far their proximity to target a closed loop (recircuhting) cooling 

systems, and ares of soil &haUivatioo resulting h accelerator opetations. Gene-rally speaking, sumps 

ClOSBttOatfXSOfmaxirrmm soil activation are sampled mast frequently. Ahhougb radionuclides associated 

witb Familab operadons me. routinely identified ia sumps discharging into ditches onsite. concentrations are 

WCllbClOWappllcpble ~andnmainbarelydeteaable~~1O)iditrh.pood~andlaLesampling 

locatkms. Sampks ae taken annually from waterways onsite (Figure 6) includiag hations where creeks enta . 
and exit the site. ‘obese samples are analyxed for accelerator-produced radionuclides (3H, ‘Be, 22Na 45Ca, 

541v& and 6oco). Sampling pmcdum ate site-specific and an documented in the Environmeotal Protection 

-h4amlal~. 

Casey’s Fond and the ditch that receive water from the experimental areas are sampled annually for 

accekam--M. Kmsc!teekissampkdevesyweekthattbewamrisobservedltavingsitevia 

tbeKrcsa0ukrpinwry. Suhawatafrantbeexpaimentalimar~~S)leftIbesileviaKressCreekfor 

ag+ - *3s%ofdyuuinCY-1992. 

~nouai estimas of &te and offsite releases ofradioactive effluents are reported to the DOE thrwgb 

the Effluent InftxmaUoo System/ Onsite Discbarge loformath System @SKIDIS). Three liquid discharge 

points and thee liquid effluent nleases were repated for CY-1992. Tbe sumpshetention pit reported as 

cmtrlbuting to these discharge points wee MOlSP3, NOlSP4, NW4SPl. and NOlRPl. The reported discbarge 

pointswaetbeditchearrceivingtbewntersfromthesc~psaodempcyingintoKrtssCreeL. Asummafyof 

sump~ &owing detectable (lWe-s 10) tritium concentrations can be found in Tabks 11 and 12. 



The toUtI off& release to surface waters attributable to rbese sumps, though barely measurable in 

sulfacewatassmpkr,is cahkted based on average mdionuclide conceutmtions found in sumps andesthated 

sump discbge volmcs. III cl-1992 these sumps released au e&ma&d total of 203 mci (7.5 X 109 Bq) of 

tritium offsite. This is a substantial m over the 3646 mCi (1.4 X 10ttBq) of tritium reported in CY- 

1991. “Ibe decreased release caa be somewhat contributed to a 28% red&on in water leaving the site ia CY- 

1992 at compad to the previous year. There were 00 ooe time reJeases of waters with concentrations greater 

than 1000 #i/ml (37 Bqhnl) of tritium in Cy-1992. The mean cooceotratioo of tritium during the period of 

release was hs than one percent of the Derived Coocentratios Guide for prolonged exposure to the general 

popuhtd. I)rinlringwntaintbeanaistaLenfromwellpratbathan~tbe~reccivingthediscbarge. 

Hatce,tbedosefmmthscrekaseaisnegligible. 

‘l’k APO beambe onmel ventilation surk and unmonitored releases from the AFO Targa Hall and 

service Buikiiag were reported as EISKIDIS air effluents in CY-1992. 

5.6 SolVScdlmcnt 

Smfiux soil samples are colkcted annually at se&ted locatioas. The pmpose of the annual soil 

sampliog is to detect the possibk build-up of contamimm~ fnw the &position of airbmne and waterborne 

rsdbctive effluemts released from the Lab. An asesment of coatributions from operations is made by 

compmingresultsfmlnsamp~~~Qearre1 easepointaonsitewiththosecoUztedtiumoosikbedrgrwnd 
I-. 1. &urn results 0btainod from each location are compared to results obtained from the Same- 

IocaUon h prvious years. In CY-1992 the radiocbemical composition of soil/sediment was measured at 13 

sampk sites. At e&n ventilatiat stack location one composite sampk of soil was taken. Sampling prooeduns 

are documented in the Environmental Rotectiw Rucedures Manual (EFFMJ. The CZY-1992 soil/sediment 

sampling rwlts are summad& in Table 13. The radicmuclides 6%~. ‘Be, 22Na, 57Co aad 54Mn are 

acdaatm~andsvwldbeexpeuedtobepnseatatthesebcatioru. llte3H measmd io soil neaz 

VtSltiIlUborrbiSdSO mxelama-puduad. necY-1992results&nvednolmex~~tiars. 

5.7 tv la the Cc- (CUB1 Tile Ewp 

Botb 3H (12.3 year half-life) and 7Be (53.3 day half-life) PIE produced la the closed-loop cooling water 

systems. The 7Be is chemically active and is easily removed from the water by the resins used to maintain 

walerpurlty. nleaitlumremaint inulecooIlngwatersystem. -Illefe3imalelcgeoaatedatthecenlraIutiuty 

Building (C!UB). ‘llte efhent f&an this regeneratioo system is sent to a settling tank for removal of suspended 

solids and most of the radioactivity before it is sent to a clay tik f&d (class 5 underground injection well) 

inside the Main Ring (see Section 6.4 and Figure 2). Here the discharge percohles into the soil aboul2 ft. 
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(6Ocp)beiowtheswface. Tmceamountsofacceluator-pmducedradioouclides weredetectedintbe1992CUB 

Tik Fii soil sampk (Tabk 13). Significant gains were made iu CY-1991 in improving the CUB resin 

regeneratkm process and in ckauiag up the effluent. It is hoped that this effluent can be sent to the City of 

Batavia sew- system. A pretreatment permit application bas been prepared sod transmitted to tbe City of 

Batavia for revkw and approval. Following approval by the City of Batavia, it will be forwarded to the IEPA. 

Tk effective dose quivaknt at the site bomuhry due to the Boocyard was 1.45 mrem (1.45 x 10m2 

mSv) during CY-1992 but decreased to only 0.30 mrem (3.0 x 10s3 mSv) at the uearest residence to the north 

of the site. nle maximum effective dose quivaknt at the site bolmdary due to airborne radioactivity was 

0.00937 mrem (9.37 x lVJ mSv) to the southwest of the site. Thus the two principle sources of radiation 

exposure at the site boundmy are located at differeot places neither resulting in significant exposure to offsite 

lesidam. 

lEe poteatial radiatica dose to the gmeml population from operation of Fermihb in CY-1992 was 

approximnttly 2.27 x W2 persoo-run (2.27 x lV4 peaxon-Sv). Thii is summarized ia Table 1. ‘Ibis dose 

was primady from airbmne radi~~~u~lides, with a small contribution from penetrating radiation from the CO 

Abortandthebe. ?histotslistobecrmparedwitbatotalofapproximately2.4xl06persw-rem(2.4x 

10s persou-Sv) to the popuhtioa withy 50 miks (80 km) from natmal background radioactivity. Based on 

typid united statea tldiatlou exposures from diagooa x-rays, nurkar olediciue treaanents, and orher altiticial 

sources au zdditlonaI 5 x 16 pasta-rem (5 x ld person-h) would be expected for the population with 

8Okm (SO&) of Fermilab in cl-1992 (NRC90). (NOTE: Natural background doses taken fmm this 

FcfaeDDc~c9o)ineludetheeffecLIofimprovedMdastandiogoftheinQorraQoproblw.) 

6.0 ~R~DIOLOGICAL PROGRAM INFORMATION 

6.1 

hhitaing of criteria air pollutant emissions is conducted in accordance with the requirements of 

a@kabk Fedaal, State, and local regulatjoas authaized by the Clean Air Act (42 U.S.C. 7401, a. & Section 

118. Dpemting pcnnits have hen obtained from the Bliiis Enviromuental Protection Agency (IEPA), Division 

of Air Pollution Coutrol. for all applicable Fermihb sources of airborne emissions (Table 3). Permitted 

equipment opemm as desaibed in the spplicaticm on Ele with the IEPA. Operations at% at a minimum. reviewed 

annually. Due review takes place at the time the annual Air Eznission Reports is submitted as required by IEPA 

(Ill. Adm. Code 201.302). Equipment owners’operators are required to ensure that the permitted equipment 
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cootiwatoopuateandbemaintainedin accordance with permit wndiIi0nS. Cperations are also reviewed wbm 

applyiagforrmewalofaaexistingoperatiugpermit Thea~ual~ortsreport.~thataresubmittedtolEPA 

iodkatewhetbamaximumemlsslonshaveiu~mmaiwdthesame,m &aeasedaswmparedt.ooperaung 

parametersintbellpplicatioDonflkwithtbatagency. 

In addition to the routine chlorination of the Main Site water system and the swimming pool, a 

chlorination system for the Swan Lake cooling pond system has proved successful in controlling biological 

foullug of heat exchanger surfaces. Chlorhe is added to the cooling water for a period of 30 minutes four times 

adayataratewhichresul8inachlorinecoocentrationof0.5ppmastbecoolingwPlaleaves~quipmenL 

Only one piece of quipmeut within the plant is dhhted at a time. Consequeotly the concentration of 

chltxiue eotaiog the Swan I&e system is significantly less than 0.5 ppm. Twenty-one hundred pounds 

(953kg)ofchIuinewereusedinCY-1992. 

As the cbl* Swan Lake cooling pond water is passed through tbe cooling system, a smfactaot. 

Nalco7349,iseddadtoLiftdepositsfromthemetalslafaces,allowingthemtobeoxidizedbytbechlorine~uJ 

assisting iu limitiog biological fouling. Nalco 7349 is applied at a rate of 8 mlhnio for 60 minutes per day 

with a 20 mg/liter residual. Nalco 7349 is a polyglycol manufaEtured by Nako Chemical Company. Another 

Nalco pmduct, N&o 1332, is applkd at a rate of 9 to 21 ml/minute with a peak residual of 1 to 2 ppm. 

Nalw 1332 is au orgam@mspbaus cbmpound which preventa scale fonnatioo. It does not have tbe toxic 

pmpatks of organic @maphus eatas found ia some restricted-use pesticides (Wo81). In (X-1992, a totaJ of 

1595 gallons (6037 liters) of N&o 1332 aad 50 gallons (189 Liters) of Nako 7349 were used. 

Bromine was used for tbe first time in 1987 fm water treatment at Fermi& Water pumped from 

Casey’s I4md was txeated with a 1-Brosuo-3chloro-5.5-dimetbyl hydantoin chemical in a peUet form. This 

tdxsni& NaIco 85WT-O37/7343. is suppIled by Nalco Chemical Company. ‘he bmmamhs formed when the 

&mical~witbagrhhmJ-basedtnninesaremoreeffcctivebiocidesthaucMramhes. ‘Ihistreatmeot 

N bid@al foulhg of the indus0iaI cooling water (ICW) distribution system and equipment utilizing 

tbe(ICW)f~amling. A ampmhauive monitoring pgram to minhlxe the amount of cbemhl required has 

been Initiated. lie total available halogm in the water is adjusted to be 0.2 mgiliter oc less as it leaves the heat 

exchangas. lids product WBS only used during summa months, hoe 19.1992 through October 27.1992. It 

was fed far two hours per day, far a maximum of three days per week. ‘De total amormt of Nab 85WT-037 

used in CY-1992 was only 200 Ibs (91 kg). 

AIthougb it was aho m tochwnicallytrratJanewatmtocootroltbcgrowtbofalgacand 

weeds during CY-1992, efforts were made. to keep these treatments as low as possible in o&r to protect wildlife 

31 
/ ,j “j& 



and firh. Coppa was applied to Fermilab surface water for algae control. It was applied as a copper- 

etlwtmbh amnpkx which pevmts the copper from precipitaliag out with carbonates aod bicahnates ia the 

water. See Section 6.3.1 for fhtber discassiw. Algicide applicatiotu to surface waters in CY-1992 are listed 

in Tabk 14. 

6.3 &&j&g 

Ikhides were used ou-site during CY-1992 by licensed Fermilab personnel and outside contractors as 

part of Familab’s peat control program. All pesticides were EPA-registered and applied according to the 

manufactprds ioStruCUOtl8, Federal. State, Md local laws. Licensed Femdhb personnel applied pesticides 

oositefarcon(rdoCaquaticalgae.annUalandpacnabl~aadgrasses,aodsarmpJoftretsandbNsh. 
Tabks 14.15,16 and 17 summa& pestkide use in CY-1992. 

6.3.1 e 

The following pesticides were applied to control and maintain water quality oosite by 

inhibii the growth of algae snd cattails. Appliatiom of aquatic algicide were m&e to no more thao 

half of a body of water at one time. This was done to avoid stressing f& populations due to oxygen 

depkualiatllewaterEomdecayhlgalgae. 

p Cut& IluJ, cootaioing 9% of the active ingredient copper, 

wasBpplicd10Jamcsurf~waWstocontrolalgarinCY-1992. Thecopperwasamtahedinamixof 

copper-ethanolamlne complexes. The ethanolaminw preveot the precipitation of copper with 

caboaaoes and bicarbwates in water, eliig tbe problem of toxic accumulations of copper in the 

sedima~tsthac~oaxrwithna~-wppercom~Ukecoppasulfate. SeeTabk14. 

m Aquaxine, contabdng 80% of the active ingredient Simazioe was 

udtw4numllvudslnditchesaod wenvays. See Table 14 for application informatioa. 

6.3.2 31 Weeds. -es. Trees and 

The pesticides Roundup (EPA #524-308.AA) Isopmpylamine Salt of N-(phospbonometbyl) 

Glyphosate, 41.0% and Surflan AS (EPA #1471-113) Dryxalin (J.Sdioitro-N4, N4-dipropyl- 

.suIfanUmUde), 40.4% were applied as a mix around the bases of trees, sign posth foundations, LP gas 

taoks, eleurm lrao.%famas. air conditioslera bardstands aud fm hydmms ill the fouowiog areas for 

bdscape main-: Fetmilab Viie and Sauk Circle, East Gate Area Batavia Road, D Road. 
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Pine Stteet, Wii Hall, CDF. Indushial Areas. DO Assembly Building, CHL. Bison pasture fences 

ami cur& Masta Subatatioo. Lab G, pmpane tanks sitewide, RF Building. Feyuman Computer 

Ceuter, Refktiug Pond edgea. Giese Road Substatiou. Tag Photon Lab (TPL), Railhead, A-O and 

Sites 29.38.52 and 55. Equal amouuts of each pesticide (1.5 oz.) were mixed in a tauk and applied at 

a rate of one tank per 1000 ftz. llte total amount used was 31 galIons (117.3 liters). Roundup was 

also applied sqatatdy along Swenson Farm Rc4 at variousarcasinthe.MainRiag,attheKirkRoad 

bcmday. along south Kaua Road, east Wilson Road at the Buaezfkld Rogd boundmy, aod between 

Wh and Batavia Roads. It was applied as a 2.5 o&al. mix with water. ‘he totaI amount applied 

wat 1 quart (0.95 liter). A pesticide oamed 2.4-D Amine. (EPA #1386-43-534) Dimethylamine salt of 

2,4-Dichlarop&noxyaceichloropberroxyacetic acid, 47.2% was applied once to 28 wres of tbe Bison pasture. It was 

applied at a rate of 2 pints per acre. The total amount applkd was 7 galloos (26.5 liters). PathIindu 

(EPA #62719-176) Tricblopyr (((3,5,auichkao-2-pyridinyl)oxy)aQdc acid) butoxy ethyl ester, 16.7% 

wasapplledtotbestumpsofbrush~aeeswtbeMainRiogbam,inthewoodsbecwcentbe 

EducatiollCentersrdSwanLske,andintbeAeldwestofM~berweeoWiLwnRoadaMiBatavia 

Rod Itwasalsousedoupckmivyattk Educ&ooCentersndthebermattbeTaggedPhotoaI-ab 

CTPL). 

A licensed contract exterminator was retained during CY-1992 for miscellaneous pest control 

h kit&us, labuataies, aod living areas throughout tbe site. Table 15 summa&s the pesticides 

applkdbythis-. 

6.3.4 &,&#h& Pest Control hSS.UB 

During (X-1992 Familab leased 1680.8 BQ~S (6.8 km2) of land to fannm for agricultural 

PloQctbe The kasea hired subwo!mctm to perform theii peaticide applications ‘Ibe pesticides 

t+ifSjresllmPlrPriPdinTabIeal6ami 17. 

chlorkk levels in water extrxted from monitoring wella in the CUB Tile Fiild ia (Y-1992 exceeded 

the EPA groundwatu quality standard (Yl91). High chloride concentrations are released to the Tile FGeId Class V 

injection weIl with the CUB regeneration process effhtent The levels seen ia CY-1992 are not unlike those 

seen for the past three yean. Chlorides plumes and concentrations will be studied further. Efforts are underway 

to get pehsshu to release this poces~ wastewater to a municipal sewer system. 
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6.5 III Cbcmlesl 

Fermilab uxhcted a sitewide chemical inventory in awadanw with the repating requirements for 

CY-1992 for SARA Tide Ill. Additional hfotmation on quantities and onsite lccations was also collected to 

fiditate repating for 

!kliou3o4z Emergency Notifiion; 

Se&ms 311-312: community Right to Know Rquiremeots; and 

sectiou 313: Toxic Chemkal Release Reporting. 

Reparting has been completed under Sectioo 311-312 far Iwzdous cbemkal? used ill quantities greater 

thao a equal to 10,ooO Ibs (4536 kg) and for extremely bazanhus substances in quantities greater than or equal 

to 500 Ibs (227 kg) a the tbtesboid planuing quantitie& whichever was bwer. 7be majority of these chemicals 

are used in the Central Utility Building. Sites 38.43,65, the transformers fa the Maio Ring and utilities. 

Meson, Neutron, and Pmton ateas. Lists of other chemii for which we have nceived MSDS’s are available 

to load emergency planniig committees and the State Emergency Response Ccmmissioo. T&se lists are 

updated monthly, An inventory of all hazardous chemicalq regardless of quantity, is in progress. This 

infamaUon is available to the local Fii Depsrtment, and includes the location and quantities of all flammable, 

curosive, to& aad restive chendcah. ‘Ibis information is used pimarily to protect emergency response 

persmnel iu case of a fue a other evgency onsite. A list of the large quantity chemicals used at Fennilab 

during CY-1992 can be found in Table 18. Section 313 chemicals sto~Wused in CY-1992 will be reported by 

July 1.1993. Dambase tnrcking systems for chemical management arc being evahated. 

InMacbl992,appoximately25gall~oftransformeroilwasspilledonaroadoeartheFl Service 

Buildiug &ing @6atia1 of tmnsfama oil from the Fl-1 transformer. The spill wss contained cleaned up. 

andmocxmmareptYtwEkd 

InMayl991amtbaspill~wheninsulatasbroLeoffanoil-f~6dtraosformathatwasbeing 

wapp&. Approximately 10 galloos of transformer oil leaked on to the gravel psrLing lot. The spill was 

amtainedandWme&ed.Ana!cunWerepatwasffiled 
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7.0 QUALITY ASSURANCE IN CY-1992 

Routine en vhna~~tal water samples collected by the Eoviroumeot. Safety, and Health Section’s 

E~vircannmtal Pmteetion (EF) Group were analyzed for radiochemicals by TMAiEberline. other samples were counted 

at tbe Fermilab Activation Analysis Laboratory (AAL). 

In CY-1992, Fermilab cor@acted with Industrial ~IXI EW imument Analysis., Inc. (TEA) to provide general 

ckmid analysis on samples that were oat radioactive. Samplea containing radioactivity were Sent to Controls for 

Euvimnm~tal Pollutioo, Inc. (CJZP) fa cbemkal aaplysis. 

TheFamilabQuality Azmmce Fmgnm (FQAP) was issued iu A@ 1992. Implementation of this program 

required the creation of rmmerous Specific Quality Implementation Plans (SQIPs). A SQIP for Environmental 

Monitaing and fa Radiwuclhk Air Emissions Monitoring (0192) were completed this year. 

The EP Group of the ES&H Section has developed an EnvhmneotaI Protection Group Procedures 

Mauual (EFFM) that docmmts aU mutine mouitoring and survei.Uance procedures. Specific pocedures have 

beadevelopedin alxmdam with estabushed standad. practices. aud pmtoc0I.s. Samples at all locations are 

collated using documeofed pmcedu$ These paowdaes eosun that samples are representative of the media 

fiomwhichmeyarc~~ardwillyieldreliaMeandcoosisvmtresults. 

Mostchemical~ysiraemplwtaLenbyothrgroupsattbeLabanofUquidprocessstrmms. Grab 

sampks me usually takeu dhctly a with a dkpoaabk glass coliwasa Surf&z soil samples are taken with 

con-t-~ scoopa 

Sampies so adyxd using stmdsrd atudytical procedaes. Data quality is verified by a continuing 

pa-ogrm of aMlytical labaamy quality caltrol. partlcipatloo in interlaboWny CIDsJ-checks and replicate 

sampung sod analysis. llle En vimmen& Safety and Health Section reviews all analytical data for samples 

analyzd tmda ita amtmcts wltb CFP and IEA. The. results 8c reviewed relative to the accompanying QA@C 

msults and anupared with regdatory limits for acceptabiity. These revkws include inspectioo of chain-of- 

cu&dks, spmpk stewardship, sampling handling and imns~o@ and sampling protocols. Wheo applicable to 

analysis nquesteQ analytical labs must be certifti Several inspection visits were made to lEA (Illinois) in 

orda to approve their pocedae. CEP (New Mexico) was evaluated based 011 written pnxedum and telephone 

convexsatioas. Chgoing precision and accmacy is monitored by analysis of the following with each batch of 
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sampler: lsbrmuy~duplicacedetamiaatioas.matrixspiles.andmatrixspiLeduplicates. Tbisdatais 

utedmabhkrrcoveymdrelativestandard&viaUw. Thequalltyoftbedat!istheoevaluatedaadarnpsred 

to regulatory limits to de&xmhe acceptability. A rauge of radiocl~emical spikes is used to test the vendor’s 

abiity to achkve the mquifed sensitivity fa each pmametu and their reliability in detecting accelerator-produced 

radioouclides at or below the cooseatration guide standards (Table 10). Fermilab’s Activation Analysis 

L.&mm-y (AAL), formerly wJkd the N UC ear Counting Lab (?NX), and the primary vendor contracted for I 

radioanalysis, TMAEberIine, both participated in DOE’s EML quality assumnw pmgmn. Both chemical 

analysis labs, IEA and CEF, participated ia the USEPA’s quality assumuw pmgram for analysis of water 

supplks (WS) and watt poWants (NT) aud have obtaind state certification. ‘Ibe WSWP Round Robin data 

generaed by these labs was miewed and deemed auxptabk by Fennlkb staff. In CY-1992, a Specific Quality 

Imp- plan (SQIP) was w&tea fa offslte chemical analysis. 

Fermihb and TMA eu~Its in the DOE Ewimnma~tal Measaanmts Laboratory @MU quality assmance 

program me found in Tables 19,20. and 21. ‘Ibe reauh of both TMMEberhe and the AAL io Fermilab’s 

-*w-Y- pmgmmcanbefoundinTabk22. 
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ColJdve Dose Equivalent 

penetratine~bomuleRailhmd 7.07 x 10-6 7.07 x lo-8 

Airbane mdiodvity fhn the target station9 2.27 x W2 2.27 x 10-4* 

Total 2.27 x 1O-2 2.27 x W4 
%tJpuco dole Iiw8 airbmJe miimctitity wu clkul~ using cAPs84c VeniO8 1.0. 

. 
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to the OlfJite 

Releasemnt RUbMY Half-Life Releasein 

Am Air 
BeamTunnel 
Ventihtion Stack 

Umwaitaed Air 
RekaseaecNntlE 
APO Target Hall 

Debaodingoveal AiI 

K.WSCreek WZ&U 

'3N 
"C 
41)$+ 

13N 
"C 
41Ar** 

%I 

3H 12.3 years 0.203 7.5 x 109 

9.97 minutes 5.3 2.0 x 10’ 1 
20.38 mioutea 8.3 3.1 x 10” 

1.83 hours 5.0 x 10-l 1.85 x lOlo 

9.97 minutes 
20.38 minutes 

1.83 hours 

3.0 
2.2 

9.0 x 10-Z 

1.1 x 101’ 
;.:“x lg 

o* 12.3 years 0’ 

*NotopaatcdinCY19!I2 

l * 38c1 d 3gcl, w&b d cOm@i~g ksS than 1% Of rbe CmiSSioaS. aIV modelled BJ 41h 
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EPA-airAppl.#86o20057 Gasoline Dispensing Tanks m/19/90 10/16/95 

EPA-air Ap@.#87110096 5 Gas-F& Hot Water Boilus 
lPrope-FiredBoiler 
1GritBlasm 

EPA-air AppM8909tJO71 2GwFtiHotWaterBoilers(LabA&Mescm 
Deteua Building) 

lEPA-air AppM88010042 

EPA-air AppM7907tM12 

IEF’A-air AppW89080089 

EPA-open bum AppMB920829 

lEPA-opa bum AppMB9212022 

EPA 1.D.890105010 
usEpk~30046 

ILDeptofPublicWolhPemIit 
No. 12170 

wanemilk was Supply II Permit 

Open Top Vapor %m== W-3) 

luagnctDebaDdingovalwitb~ 

Radionuclide Emlssbm frcm TeV Operaticm 

. . -Ecobgicalh4ansganalt 

Fiae FQhting Inst~~tion 

RCRA Hamdous Waste Storage Facility 

wstexi&kefiomFoxRiver 

OpcmtingPelmit 2/l/91 Uoril Revoked 

Do wster supply cmstructioIl/ 
operatins-t 

EPA - NPDES A@.# lLRltMOOO 

opadtingpermit 1 l/12/88 Until Revoked 

EPA-NPLXSAp@.#lLDU25941 

Gxrd Permit for Discharged Stomwate~ 
AssudsW with Collsrmaion Activities 

For the Disdmrge of Non-cootact, Non-Process 
cooling wata 

EPA - Air Appl. (191O3ODO1, Familab Main Injecta Construaioo Permit for 
llxo438tnAAl R&%otlucli&Emissiws 

EPA - Air App1#91100025, Open Top Vqa Dew-Transfer Hall S. 

9l9t92 9r9l97 

1 l/28/89 1 l/20/94 

3/16193 

lltu89 

10/30/89 

an&92 

12/30/92 

9f23t91 

3/16/98 

315l94 

lor24/93 

4/17/94 

10/28/2001 

l/7/69 1213KxIO9 

1011192 

Pemlion 

lRll92 

lW17/91 1 o/09/96 
lDm43807AAl (c!onsmlctlon & OIJefation) 

* Coaotrouion had commd by 4/19/93 

@w-v!) 
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Application No. 
B9212022 

Description 
opmblmingfor 
firetighting illsmcoiorl 

Spcclal Conditions 
close-waterwells 

B92OW29 

8m20057 

87110096 

89090071 

91100025 

88010042 

79070012 

91030001 

8- 

Opeatbumingfa 
prairiellandmanasemnt 

GasoliIwdispcIlsiogtanks 

SgX-fildbOtWater 
boilers; 
lpropanc-fkedboii 
1 g&blaster 

2gac-f~hJt~bOdaJ 
iJAbA&MWODC%UXtX 
fwl 

open~vapordegrcasa Nominalaganicsemissiwratesmustbe0.1lbh 
(lhlsfa Ha8 soulh) and co.44 tons&r. 

!iitrzS&T 
FumilabMabllnjecta 
-pennitror 

Rad&mdk!als 

wBLboilersfedctito<1.2~dyrnitroge0 
oxi& 

Lab A ~0.12 lb&r nitrogen oxides 
LabAcO.4Stcdyrnitm8eooxides 
Meson DeL Bldg. ~0.26 lb/br nitrogen oxides 
Meson Det. Bldg. 498 too&~ nitrogen oxides 

Main& recads of solvent pufdlase and use to 
calculate a3uai VOC emissions 

<l tO+ ot@lliC ~iSSiOIlS 

2smrcm+rwhokbody* 
7Smrdyraiticalorgantoanymember 

Radicauclideemissioos shaUnotexceedtbosetbat 
waddcause anaunwleffectivzdowequivalentof 
10 mremlyr to any member of tk public 

2smfemfyrwbokbody* 
TeV opcdtnu 75 nut&r a&al organ to sny member 

To- sqmso&d by mm sIzingeat pmvihons of 10 CFR 61. Subpat H. 
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(Allresuhsareinmg/L) 

Fox River Inlet 

oil-grea%e l * 
<S <s 

T 

0.022 G’,l 
1:s 

4.01 co.01 
0.89 0.48 

2 
o.cin co.01 401 co.01 

0.03***(a) <o.oOS 4.005 KO.005 
cr ww 4.0'**(b) co.01 4.01 co.01 

cu 0.045***(c) <0.025 CO.025 X0.025 
Fe 
Pb 0.40&d) 

2.1 0.74 
co.05 &S <o.os 

Mn 1.0 0.18 

iii 
1.0 co.03 :?3 K3 
1.0 0.02 Oi? ok! 

PcBb U U U 

l FnrmSroPeof~RulesrurdReguhtiopoTirle3S,SubtitleC.~I,PanUn,SubpartB,asameoded 
thughDecu&er18,1990. C~xetbeacutestandadfatluse~. nleacut4standardfofthe 
listedcbemicslcaostitucnttsball~btexaedcdatanytim~~302.208~. 

l * !scctim302.2030ffeJxsive- 

Waters of the State shall be ftee from . ..visible oiLof othes than natural origia. 

l ** ‘Ihefollowingfcrmula,bssedootbeHardnessofthesllrfacewater,wasusedtocalculatetheaEuteStaodard 
ccawtapriooof~penmretas. 

extiA + BW91 
H=EIardnesp(mgh) 

A = -2.918 
B = 1.128 
s~~hnottoexceed0.0SmgL 

A-3.688 
B - 08190 

A--1.464 
B=0.9422 

A=-1.460 
B - 1.273 

< O.CKlOS mg/L fu Amcla 1016,1221.1232,1242. and 1248. 
< 0.001 mg/L fa Arocbr 1254 and 1260. 
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I CUB Tile e 
(Post-purge) 

ci 
COOtd 

H!zic%s 
Pb 
H-3 
Be7 

Na-22 
C&45 
la-44 
C&O 

msfl 
m0 
mti 

pz!L 
PcUd 
pcihnl 
pcilml 
pciiml 

s!!!?!m 

2t &ix5 
1100 
4.05 
0.756 
CO.305 
CO.014 
co.684 
cu.014 
cQ.014 

0% 
0:45 

34ocw* 
0.6 

co.346 
NA 
NA 
NA 
NA 
NA 

0.54 <o:& 0.023 
0.41 co.025 co.025 
NA 710 79 
0.26 co.05 <o.os 

eo.375 <0.323 co.324 
NA <0.297 <0.319 
NA <0.013 co.014 

iit 
co.733 CO.680 
<0.013 co.012 

NA <O.OlS co.014 

NA Not Avsihbk due to low sample yield. 
+ ~gh~limit&e!tohigllodneralanlceorration. 
l * Pm-page value due to low sampk yield. 
*** Re-purge values. Well is not paged Krause of h&b pH conditions. 
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lAitu& = 410, SO minute& 0 5emads 
lAmgtitlxk = 880.15 minuceq 0 seconds 

Distance,Kilaoetas O-16 16-32 3248 48-64 Ez 97-113 113-128 
DbibOC&Mikd O-10 10-U) 2cw 30-40 60-70 70-80 

N 
NNE 
NE 
ENE 
E 

EE 
SSE 
S 
ssw 
SW 
wsw 
W 

NW 
NNW 

43752 
62241 
41712 
4S485 
59613 
15573 
12189 

42105 
11461 
5551 

14870 
19352 
24571 

87415 
166874 
113168 
196032 
186062 
14199s 
67595 
28592 
10150 
10074 
10932 
5342 
3190 
5171 

91726 
16coOs 
357243 
827290 
976520 
32881s 
105945 
114436 
21310 
2760 
9544 
7864 
3133 

51081 
8276 

15233 

82233 
150130 
107609 
524318 
695707 
579674 
134451 

6161 
193% 
15139 
4875 
4890 
3802 
4389 
4943 

28241 

47449 
154133 

0 
0 

3373Oi 
42548 
22319 
7762 

2iz 
10477 
14119 
20166 
74962 
14856 

40045 
101765 

0 
0 
0 

191967 
29546 
61408 

8550 
23354 
31635 
6100 

3s 
160650 
32552 

32429 
130460 

0 
0 

16428 
88205 
13853 
9818 
2962 

16186 
11556 
11706 
26524 
11767 
72098 
23120 

196267 
93160 

i 
47516 
20935 
11368 
10126 
11951 
8112 
8311 

3zz 
36862 
25555 
53682 

Total 483325 1076154 3081181 2365962 781208 729176 467113 572384 

-ve 
TOtd 483325 1559479 4640660 7006622 7787830 8517006 8984119 9556503 
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lnvesdgata(s) 
BlWikOWSki 

lnstitutiml 
University of Chicago 

F%-oiect Desaiption status 
Avisn Fredation on Vole Models io Two compkted 

BfOWll ArgameNatiooalLabaamy 

HeMRl CbialgoAlzadcmydscience 

J@tfOWaodMilh ArgonneNatiouallAaatay 

Jastrow and Waltm Argome Naitoaal Labomtq 
andFUlGli3b 

Miami University (Ohio) 

Julimo 

Ncaa~aadWaugb 

Weis 

llliooii slate university 

Ohio state univasily 

colkge of St. Catherine 

university of Califania 
WJ 

MOltOOArbontlrm 

NortbanllhoiSUllivemity 

Habitat Type4 

HeqetothnaofFennilabRe.staedRairie 
Area3 

kpcts of the Breeding Biology and 
Producdvily of EasteJn BluebiIds . . . 

aMngeainsonstnlclureunder Restaed 
Pndrk 

Long Team Rairie Restaation and 
successioo study 

smau Msmolal coolmunity stNaure snd 
H&iiUseinRemainhgandRestcced 
Rairks 

in tbeMosquito, 

Lcag Term Monitoring of Soil 
loveaebrates . . . 

Plant Species Diversity and Soil Quality 
LXffexeaces iu the Midwestern Rairie in 
Restored vs. Non-Restored Amas 

insect Habivon?Deasity and Variable 
Sekmion 00 Components of Plant 
Ddarie 

Et%tsdSmoke&omRairieFvesoo 
seed- 

BioticIrlcaactioruaoddleCaitrolof 
SmaUMamma~Populatiolls 

Continuing 

Continuing 

continuing 

Completed 

(3lHiDUiIl~ 

Appraved 

Completed 
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Stack Monk Aclivity Rekased 
(Curia) (Bcaluerel x 1011) 

Andorolonsootce 14.09 5.21 
U~taedReLasesfKMllApo 
TaguHalland!kmbBuikkg 5.29 1.96 
Total 19.38 7.17 

so 
. I 

I,‘,1 I,. 



for the m of -es in Wa& I 

CONCENTRATIONGUIDEFOR s- SENSlTMTY 
KPULATION AND PRECISION’ 

WW (@J/ml) 
Radionuclick Half-Life slllftcewater Gnwdwger slrrface WatK GtQlmdwtu 

3H 12.3 years 2ooo pp** 3.0 1.0 

be 53.3 days mm 40 0.5 0.5 

24% 2.6 yeas 10 0.40 0.3 0.22 

%a 16.5 days so 2 0.3 0.02 

%n 312 days so 2 0.1 0.07 

aoC0 5.27 years 5 0.2 0.1 0.02 

I Ibe pecki and sensitivity az stated for the 95% di level (sppfoximstely two standard deviatioos). 
l3e gmcisim reqdted is the value specified a *lo penrnt whidwer is lhe lesser pncisioo. 
TbesensitivityIrtaLenmbetheminimumcoaceatratioowhichcanbedetededwithinche68percentconfidena 
Level. 

+, Taken fnxn DOE Orda 5400.5 (6/S/90) 

+** TakenfranEPADhkiogWsterRe@stioos4OCFR141 
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NlEOhUd Maximum h4mimmn hkal Conce-Guide 
colkcticln Point SamPka lJd& c~mdon* tl?acenrmtion" coocentradm*** (q))**** 

2.33E+Ol 136E+OO 9.09EdO 
Am Prevault 4 gdy 2.33E-11 1.36E-12 9.09E-12 4558-01 

dml 

;;2 

8.63E-01 5.04E-02 3.36E-01 
6.59E-01 6.59E-01 6.59E-01 

AwTransport 1 6.59E-13 6.59&13 6.59E-13 3.3OE-02 
2.44E-02 2.44E-02 2.44E-02 
5.43E-01 5.43E-01 5.43E-01 

APSO 1 gdz 5.438-13 5.43B13 5.438-13 2.72E-02 
dml 

;;z 

2.0lE-02 2.OlEm 2.01E-02 
4.68w)l 4.6aE-01 4.68E-01 

m 1 4.68E-13 4.68s13 4.68E-13 2.34E-02 
1.73E-02 1.73E-02 1.73E-02 

tE 
3.43E-01 3.43E-01 3.438-01 

B4S 1 3.438-13 3.43B13 3.43E13 1.72E-02 
1.27E-02 1.27E-02 1.27Exr2 
3.28E-01 3.2sEm 3.288-01 

I.3 1 f$$F 3.28E-13 3.m13 328E-13 1.64E-02 
1.2lE-02 1.21E-02 1.21EM 
S.O6E+OO 8.9OE-01 2.1OE+oo 

MOlSP2 4 gy s&E-12 8.9OG13 2.lOE-12 l.OSEJX 
1.87E-01 3.29E-02 7.7SE-02 
4.14E+Ol 1.44E+Ol 2.72E+Ol 

MOlSP3 6 gf 4.14E-11 1.44E-11 2.72E-11 1.36Em 
1.53EhoO 5.33E-01 l.OlE+tXl 

gg 3.72E+Ol 1.48E+ol 2.92E+Ol 
NOlRPl 4 3.72E-11 1.48s11 2.92E-11 l&E+00 

1.38E+OO 5.49E-Ql l.O8E+CKl 

NOlSPl 

NOlSF2 

NOlSP3 

NOlSW 

NMlSP 

NM2SPl 

3 Et? 
2.93E.m 4.93E-01 l.OlE+Ol 
2.93E-11 493Bl3 l.OlE-11 S.OSE-01 
1.08EdO 1.82JZ-02 3.74E-01 
6.OOE-01 <3.8OE-O1 4.S4E-01 

4 Ei!f 6.OOE-13 <3.8OE-13 4.S4E-13 2.27E-02 
2.22E-m <1.41E-O2 1.688-02 
2.67E+OO 2.538+00 2.6OE+OO 

2 gE 2.67E-12 2.53B12 2.6OE-12 1.3OEal 
9.88E-02 9.37E-02 9.62EM 

%t? 
1.47E+O2 493E+Ol 9.22E+Ol 

6 1.4~10 4.93E-11 9.22E-11 4.61Edx) 
5.4sE+cm 1.82E+oo 3.41E+OO 

z!z!F 
1.61E+Ol 393E40 7.74E400 

5 1.6lE-11 3.93E-12 7.74E-12 3.87E-01 
5.96E-01 1 ASE-OI 2.86E-01 
l.S4E+OO R.97E-01 7.68E-01 

2 l.S4E-12 <2.97E-13 7.6s13 3.84E-02 

* nelligbestconcell matim detected io a sample from that location. 
*. ~l~concamtioudetcucdinasamplcfiDmthatlocation. 
++* Tbe~vmgecamntmtionfasampkstak~fromthatlocatioo. 
+*+* man a& fa Tritium is 2.0 x E-9 Ciiml(74 BqW. 

-is adcu&edfrcatthemcaocuoceotim. 
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Table 12 

w-s ICY Q!?2,) I 
-of 

NIlmkrd hiaximum Minimum Meal ConcentrariooGuide 
colkctioo Pod sampka Units Concentratioa+ Cmcmttatloo** Concmaarian*** (qb)**** 

4.6OE-01 4.05E-O1 4.338-01 
Nh42SP2 2 fgfl 4.6OE-13 4.05s13 4.33E-13 2.17E-02 

1.7OE-02 1.5oE-02 1.6OEm 

g!T?$ 1.66E+OO 5.59E-01 8.63E-01 
NM2SP3 2 l&E-12 X59&13 8.63B13 4.32E-02 

bml 6.14E-02 2.07E-02 3.19E-02 
3.45E+OO 2.73E+oo 3.09E+OO 

NM3 2 & 3.45E-12 2.73E-12 3.098-12 1.55E-01 
1.28E-01 l.OlE-01 1.14B-01 

$2 4.18E-01 <3.71E-O1 2.09E-01 
Nlm 2 4.18E-13 <3.71&13 2.09E-13 1.05E-02 

NTSBSPI 

NTSBSP2 

Nw4SPl 

Pc4SPl 

Paw2 

PE3SP2 

PwssP3 

PW6SP2 

Pw6sP3 

9.33E-01 

gdy 5.69E+OO l.O8E+OO 2.56E+Oo 
4 569E-12 l.O8E-12 2.56E-12 1.28E-01 

2.11E-01 4.OlB-02 9.49E-02 

5 St? 
7.56E+Ol 2.77E+Ol 4.51E+Ol 
7.56E-11 2.77E-11 4.51E-11 2.25E+OO 
2.8OE+OO l.O2E+oa 1.67&00 
3.4OE+OO 2.03E+OO 2.72EMl 

2 i!%? 3.4OE-12 2.03E-12 2.72B-12 1.36E-01 
lJ6E-01 7.5OE-02 l.OOE-01 

sit? 
4.38E+OO 2.7OE+oo 334E+OO 

6 4.38E-12 2.7OEc12 3.34E-12 1.67JZ-01 
1.62E-01 9.99E-02 124E-01 

gf 2.56EMo 2.17EtOo 2.37EMlO 
2 2.56E-12 2.17E-12 2.37E-12 1.18E-01 

dml 

ii? 

9.49E-02 8.o2E-02 8.75E-02 
1 .OOE+OO 8.75E-01 9.39E-01 

2 LOOE-12 8.75E-13 9.39E-13 4.7OE-02 
3.71E-02 3.24E-02 3.47EM 

z22 
1.41EdO c3.41E-01 7.06Ea1 

2 lAlE-12 <3.41&13 7.0s13 3.53E-02 
5.22E-02 <1.26JM2 2.61E-02 

2 Es!!? 
l.O7E+OO <3.73E-O1 5.36E-01 
l.O7E-12 x3.73&13 5.3s13 2.68E-02 
3.97E-02 <1.38JM2 1.98E-02 

l ‘hchighescmcmtratimdcteaedinasampkfmmtbtlocatim. 
** Thelowest amcmmim detectal la a sampk from that lasstim. 
*** Tbeavuag~cmantratioufarsampkstakenfrantballocatioo. 
*+*+ Cinuxzttratioo Guide far Tritium is 2.0 x E-9 Cii (74 Bqhl,. 

l%!fccntagels cahhtedfmmtbcmcancmcentratim. 
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4X-1992 SolVScdlmcnt 

BADI- 
LOCATION lJNlls Ba7 Na-22 MO-54 co-57 co-60 H-3* 

clcug 
rrKlimcreek ND ND NJ3 ND ND NA 

WR 

PW 
Kfess Crc& m-site ND ND ND ND ND NA 

BdR 

ma 
KISS creek off-site ? ND ND ND ND ND NA 

F-Y- ND ND ND ND ND NA 
WR 

@lg 7.52E-06 3.8OE-07 
CUB Tii Field ND ND ND NA 

Bt$R 2.78E-01 1.41E-02 
PW 

APOStXk ND ND ND ND ND ND 
BdR 

Pm! 
MO5 Stack ND ND ND ND ND ND 

BdR 
@X/g 1.13E-05 7.7OE-06 

NM2SUXk ND ND ND ND 
&#/R 4.18E-01 2.858-01 

Pwl 
Nwasrxk ND ND ND ND ND NLI 

WR 

Pw3 2.8OE-06 
PB4StXk ND ND ND ND ND 

MOlSP3 

NOlSW 

Nw4SPl 

Bdn 1.04E-01 
MWl 1.2OE-07 

ND NJ3 ND ND NA 
WR 4.44E-03 

we3 M) 3.4OE-07 
ND ND ND NA 

WR 1.2&02 
PW 5.4OE-07 1.6OE-07 5.UOE-08 

ND ND NA 
edR 2.OoE-02 592E-03 1.85E-03 

AU analysez wae pufm at tbc Familab Ac6vatioo Analysis Labaratory. 
* Tritium vaha TIC reported as pCii ad Bqhnl of soil moisture. 
NA - Not Available. 
ND-NOtDWUCd. 
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T.We 14 

cc Waters at F&$L in CY 1992 . 

Cutrine Plus Asuazine 
T-h Aae3 # of Apou&ms T& Aoplied (l) II of Applications Total Awlied Ubs) 

BOOSU!Xpond 1.6 0 0 0 0 
center-gpolrd 1.3 3 34.1 1 15.0 
EastRefkuingFd 1.5 
BoosuzFeedDitch8-3 1.0 

8 8 i 11.5 
0 

swao Lake 7.8 1 28.4 0 0 
SWanLalrcDitCb 1.5 0 WesthId 1.3 0 : 8 8 
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Pestleida 
AC Famda 

bv LIcUycd CQ&&QI In CY 1992 . 

EPA Reg No. Active Ingredient 
M-56 w 0.005% 

-Pelkts 
TakmGhUets 
We&x-Bk& 
Baygoo 2% Bait 
Maxfcrm Bait 
Cc&tat Bait 
PmRo&AKin 
FiGUllD 
FlGUllW 
DanwwP 
Tempo2oWP 
l3npifc20 
DlnsblmLo 
cblax% 
PI230 M-Dk 
Pl2Ao- 
P-n50 &Yeoa 
IT270 Dursblm 
Pl28oortbenc 
l’I265A Knoxout 
Pr515wasp6wc 
IT565 Plus 
ZPTddllgFbWdFS 
RomlTrackiq powder 

12455-36 
10182-38&40 
10182-48 
3125-121 
173067 
173063 
45385~2om3 
45639-3 
45639-l 
10182.71 
3125-380 

464-571 
2724-351-50809 
49cu&AA 
49smAA 
499-157-&i 
4!?!J- 147 
4!zM3o 
499-m 
499-240 
499-285 
1245~16AA 
7173-172 

Bcomiioboc 0.005% 
Bmdifxum 0.005% 
Brodifmxan 0.005% 
Fbpoxur 2.0% 
Hydmmetbyhm~ 1.65% 
Hydmmetbylm O.% 
Boric Acid 99.0% 
Berdbab 1.0% 
Bendiocarb 0.5 & 0.25% 
cypcmrettuiIl.2 & .l% 
cyfluuuio 0.1 & 0.05% 
cblapyIifos 0.4 & 0.2% 
cbhpyrifos 0.5 4% 0.25% 
Hydroprene 0.07% 
pyrethrins silica Gel 0.3% 
Bakkid20.0% 
PrqJoxur 1.0% 
cblotpylifo5 0.5% 
Atxgmte 1.0% 
Diaximu 1.0% 
- 0.25% 
Pyiwbrh D-Ttans Allenthin 0.25% 
zinc phosphide 10.0% 
cbbrclphadnone 0.2% 
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ktidck EPA Reg. No. Ac6velngldie4lt 

htlex9-0 

Lasso 

Lasso-m 

Fact 

Tllimea 

Plusuit 

MM-585 

352-534 

524314 

524-344 

low-130 

241-257 

55947-39 

241-310 

524-308 

7969-45 

Atmzioc (2+hkXwkhywiyss-~) 85.5% 

Nii 3-~U(4,Wxyp~ 
2-yl)~yllambsdfmy]-N,Ndimetbyi 75% 

AlshIm [2-chl~2~thyl-N-(metboxymethyl) acetauilide] 45.1% 

Aladbr [2-chtad&dietbyl-N-(metboxymethyl) acetadii] 41.5% 

Tefluthda 1.7% 

Phate [O,Odietbyl S-((ethyitbio) methyl) plmsphdthioate] 20% 

PoCwium salt of dicamba (3.6dicbl~anisic acid) 13.4% 
Atnxine (2-cWwkthy~isopnpylamino-s-eiazine) 22.2% 

lnmmbqy [Ammonium Salt of &)-2-[4,5dihydm4m&yl4 
(l-methyhhylM+x~1H-imidaxd-2-yt]] 21% 

IsopropYlamineSalt of IN- tiylglycine)] Glyphowe, 41 .O% 

sodium salt of bentann (3-(l-methylethyl>1H-2,1.3-benzothiadiazio-4 .__- _ - ._ _. __- 
(3HMme 2,2 dioxtck) 42% 
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1992 PY br Luscd Fm 11 Ftr.miJa 

TM# Aacs FSIIEX CIDpCS) 
Bl 110.7 T.Flaadem corn 

C 305.7 RMuekz Conr 

lksticide RUP Tf)- AarsTreated 
Lasso Y 3w 110.7 

Y 1 lb 110.7 
Tbimet Y 6.7 lba 110.7 
lasslFMlau Y 2qu 305.7 

Fuce ; 911~ 
305.7 
305.7 

C-4 

c-5 

C-6 

CA-lA 

CA-1B 

N-l 

-y 
Force Y 91bs 66.5 

135.1 R.Mwlla Corn lAss+Mlm Y 2+ 135.1 
lM&SUWtY lpt 135.1 
Rlcc Y 9lblJ 135.1 

28.2 RMuellu Can La&sew Y 2w 28.2 
PAdSUMQY 
Rmx Y 91c 

28.2 
28.2 

11.9 RMuclla COIU laisc+lvllao Y 2w 11.9 
MaknnaaY 11.9 
Rxa Y s’lt? 11.9 

86.8 M. Pitsrick Corn MarkynanY 3.5 pts 86.8 
Face Y 8.7 Ibs 86.8 
Las&Mlao Y 2qa 86.8 

82.1 M. pirstick Beag 82.1 
; 

- NN 
Pursuit 

2s 
82.1 

181.6 T.Fhdem B- 

N-2 

Is2 

N-3 

283.1 M. Pitstick Can MarLunanY 3.5 pts 178.1 
-P : lpt 178.1 
Pursuit 
RYa Y aY7% 

178.1 
178.1 

L.asoMim Y 2w 178.1 

ie.2 NN 
lpt 105.0 

4cu.3 105.0 
69.6 M. Pltstkk Can Y 3.5 pu 50.0 

Rxcc a.7 lba 50.0 
lAxsseMiau Y 2ats 50.0 

229.3 M.PRstlck - lpt 229.3 
402s 229.3 
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MTAE 
FOR CY ‘992 I 

Material Category 

Etbykne glycol 

Amount 

22247pounds 

153.344 SCF 
720,074 SCF 
75.099 g8lbxls 

oxyeeo GJ3 G--l==4 -6l.Q!ao SCF 

z=zf-- 428.286 SCF 

~~odco2/<3FQ 415.071 SCF 
Nitmgm 311.904 SCF 

1~~ 

F 359.200 SCF 
Nitrogen i,i46.837,578 sc~ 

27.72Opounds 
19.600 pounds 

Polydhimred Biphenyls 
Scintlllatiolr Fluid (cootaiar 1.2.4Trimethyl Benzene) 

INher Ozone . 
H8loo 1301 
Fimm 11 

4.5OOpounds 
15.ooopounds 
324OOpounds 

mm pwnds 
ia,ooo pounds 
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for B 
(S~92) 

Sampk Sample 
Date Type Lsotme ser vdu?? Emx EMJn ‘?Ra 

Ratio 
+I- units 

03192 Air Qe 0.286Em 1.34 0.16 B@F=dter 
I 

I 

” 

I 

I 

I 

I 

” 

I 

n 

I 

I 

I 

” 

” 

I 

I 

I 

” 

” 

I 

I 

” 

” 

” 

I 

I 

I 

I 

I 

I 

I 

I 

8 

I 

II 

I 

I 

I 54MMn 
I To 
” 6ocO 
I 9% 
I “4ca 
I “‘CS 
I w!e 
I 2’8Pu 
(1 239Pu 
(I 241Am 
I 234~ 
I 238~ 

Soil 4q< 
9% 

I “‘CS 
I 2’9Pu 
” B9PU 
” 234~ 
I 238~ 

Veg. rq( 
I 9% 
I -25 
I 238~~ 
I 2’9Pu 
I 24’ Am 

wacr ‘H 
I 5’Mll 
I -Fe 
I 6ocO 
II %r 
I *‘*a 
I “‘Cl 
I w!e 
I =Pn 
I 23% 
” u*Am 
I 234~ 

1 0.383m2 9 
1 0.756Etol 4 
1 09O9E+Ol 2 
1 0.6aOE+ol 6 
1 0245E+OO 14 
1 0.52OE+ol 5 
1 0.74OE+ol 5 
1 O.a69E+o2 1 
1 0.218E+00 14 
1 0.236E+OO 14 
1 0.383E+oo 19 
1 0.9o3E-01 13 
1 0.833ml 14 
1 0.62lE+O3 6 
1 0.256E+ol 75 
1 0.452E+ol 49 
1 0.309E+O2 29 
2 0.309Ed2 29 
1 0.277E+O2 17 
1 0.275E+O2 18 
1 0.263E+O3 15 
1 0.279E+O3 7 
1 0.242E+o2 -. 12 
1 0.869EdIO 21 
1 0.352EdO 31 
1 0.27OEdO 72 
1 0.229E+O3 6 
1 0.543EdI2 3 
1 O.l26E+o3 1 
1 o.!n4E+O2 2 
1 O.l48E+ol 13 
1 0.7O3E+o2 2 
1 OJMlE+O2 2 
1 O.l81E+o3 3 
1 0.421EdO 19 
1 0.499Edo la 
1 0.375E+OO 17 
1 0.394E*oo 15 

0.597E+oi 
0.793E+Ol 
0.5alE+Ol 
0.2O7E+OO 
0.444E+Ol 
0.576E+ol 
0.639E+o2 
0.27OE+W 
0.285E+OO 
0.334E+OO 
0. loOE+M 
O.lOOE+OO 
0.719E+O3 
0.45oE+ol 
0.523E+Ol 
0255E+O2 
0255E+O2 
0.297E+O2 
0296E+O2 
0.294E+O3 
0.376E+o3 
0.246E+O2 
0. loaE+ol 
0.31lE+OO 
0.21oE+oo 
0.227E+O3 
O.%SE+O2 
O.l33E+o3 
0.94OE+O2 
0.213E+Ol 
0.71aEtO2 
0.846E+O2 
O.l89E+o3 
0.45OE+oo 
0.5aOE+oo 
o.51oE+m 
0.415E+oo 

1.27 
1.15 
1.17 
1.18 
1.17 
1.28 
1.36 
0.81 
0.83 
1.15 
0.90 
0.83 
0.86 
0.57 
0.86 
1.21 
1.21 
0.93 
0.93 
0.89 
0.74 
0.98 
0.80 
1.13 
1.29 
1.01 
0.96 
0.95 
1.04 
0.69 
0.98 
1.02 
0.96 
0.94 
0.86 
0.74 
0.95 

0.09 ” 
0.04 ” 
0.09 ” 
0.18 ” 
0.08 ” 
0.09 ” 
0.07 ” 
0.12 ” 
0.15 ” 
0.23 ” 
0.13 ” 
0.13 ” 
0.06 B&J 
0.43 ” 
0.43 ” 
0.37 ” 
0.37 ” 
0.17 ” 
0.17 ” 
0.15 ” 
0.08 ” 
0.13 ” 
0.18 ” 
0.36 ” 
LOO ” 
0.07 Bqditez 
0.04 ” 
0.02 ” 
0.03 ” 
0.10 ” 
0.03 ” 
0.03 ” 
0.03 ” 
0.20 ” 
0.17 ” 
0.13 ” 
0.15 ” 

I *%J 1 0.354EdM 15 0.42384 0.84 0.17 ” 
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for F- 
(Sa92,Sa93) 

Sample isample Rcport#l EhiL Vdue Ratio 
Lhte Type hotype sa v8lue %kEna RPfEML +/- Units 

03192 Air %a 
I 

I 

I 

” 

I 

I 

I 

” 

I 

I 

I 

1 

I 

. 

” 

I 

. 

. 

. 

” 

I 

. 

. 

. 

09192 
” 
I 
” 
I 
. 
” 
I 
” 
I 
. 
I 
. 
I 
I 
. 
I 
I 
I 

I 
. 
. 
I 

I ‘Be 
” %ll 
I %rl 
I %o 
I VI0 
I) mco 
I %o 
” ‘34th 
. “+A 
I ‘3%‘ 
. ‘37c* 
I l%e 
I ‘4% 

Soil *K 
8 “‘C‘ 
I 23Su 

veg. 403 
I 1°C. 

W* ‘Ii 
. %lo 
I 

@CO 

. “‘CS 
I 1°C‘ 
. “‘Ce 

Air ‘Be 
I ‘B. 
. %&I 
. %&I 
I %J 
I 5’co 
. *co 
. 

%O 

I “4cs 
8 “%a 
. 1°C‘ 
. “‘C, 
8 ‘44cb 
8 ‘44Cr 

Soil 40K 
I 1°C‘ 

Veg. 4oK 
” “‘C, 

WU ‘Ii 
%fn 

I 6Oco 
I “4CS 
” 1”CS 

1 0.2688+02 12 
2 0.28713+02 13 
1 O.SS’E+Ol 9 
2 0.552E+Ol 9 
1 0.6468+01 8 
2 0.6548+01 8 
1 0.566E+Ol 6 
2 O.S4lE+Ol 6 
1 0.480E+Ol 6 
2 0.438E+Ol 6 
1 O.S82E+Ol 9 
2 0.556E+Ol 9 
1 0.65lE+02 8 
2 0.6638+02 8 
1 0.7988+03 10 
1 0.6248+01 12 
1 O.S3lE+02 25 
1 0.2928+03 11 
1 0.2778+02 10 
1 0.26413+03 2 1 
1 0.5798+02 10 
1 O.l02E+O’ 6 
1 O.‘98E+O2 5 
1 0.9308+02 . 10 
I O.l’SE+O’ . 9 
1 0.3098+03 
2 O.‘OSE+O’ 
1 0.2458+02 
2 0.2488+02 
1 0.535E+Ol 
2 0.5488+01 
1 0.299E+Ol 
2 0.3 16E+al 
1 O.‘a9E+Ol 
2 O.“bE+Ol 
1 O.S56E+Ol 
2 0.6lOE+Ol 
1 0.3648+02 
2 0.3908+02 
1 O.llOE+O’ 
1 0.316E+O’ 
1 O.l03E+O4 
1 0.3028+02 
1 O.l55E+03 
1 0.352E+O2 
1 0.3108+02 
1 0.5618+02 
1 O.‘SOE+O2 

a 
a 
a 
8 
a 
a 
7 
7 
6 
6 
9 
9 
a 
a 

10 
10 
10 
10 
15 
10 
7 
4 

10 

0.2868+02 0.94 0.14 BqIfilkr 
0.2868+02 1.00 0.16 ” 
0.597E+Ol 0.93 0.10 ” 
O.S97E+Ol 0.92 0.10 ” 
0.793E+Ol 0.81 0.07 ” 
0.79313+01 0.82 0.07 ” 
0.58lE+Ol 0.97 0.08 ” 
O.SalE+Ol 0.93 0.07 ” 
0.444E+Ol 1 .oa 0.09 ” 
0.444E+OI 0.99 0.08 ” 
O.S76E+Ol 1.01 0.10 ” 
0.576E+Ol 0.97 0.10 ” 
0.639E+02 1.02 0.10 ” 
0.6398+02 1.04 0.10 ” 
0.719E+O’ 1.11 0.12 wht 
O.S23E+Ol 1.19 0.17 ” 
0.2968+02 1.79 0.45 * 
0.2948+03 0.99 0.13 - 
0.2468+02 1.13 0.13 ” 
0.2278+03 1.16 0.26 BqAiter 
0.5668+02 1.02 0.11 ” 
0.94OE+O2 1.09 0.08 ” 
0.7188+02 1.11 0.07 ” 
0.846E+O2 1.10 0.11 ” 
O.l89E+O’ 0.93 0.09 ” 
0.3088+03 1 .oo 0.09 Bq/filter 
0.308E+Q’ 1 .oo 0.09 ” 
0.259E+O2 0.9s 0.08 ” 
0.259E+02 0.96 0.09 ” 
0.64OB+Ol 0.84 0.08 ” 
0.64OE+Ol 0.86 0.08 ” 
0.306E+Ol 0.98 0.10 ” 
0.306E+Ol 1.03 0.10 ” 
0.372E+Ol 1.0s 0.08 ” 
0.372E+Ol 1.01 0.07 ” 
0.582E+Ol 0.96 0.10 * 
O.S82E+Ol I .05 0.11 * 
0.433E+02 0.84 0.08 ” 
0.4338+02 0.90 0.08 - 
0.3848+03 1.07 0.12 Wh 
0.28SE+O’ 1.11 0.11 ” 
O.lOIE+M 1.02 0.11 - 
0.2928+02 1.03 0.12 ” 
O.l18E+O’ 1.31 0.21 Bqiliter 
0.3338+02 1.06 0.11 ” 
0.2788+02 1.12 0.09 ” 
0.44LE+O2 1.27 0.09 - 
0.290E+02 1.21 0.13 - 

I Wh -_ 1 0.55lE+02 10 O.S12E+02 1.08 0.12 ” 
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09192 Air ‘Be 1 0.345E+o3 1 
I 

8 

11 

8 

8 

8 

8 

8 

I 

8 

I 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

I 

” 

” 

(1 

8 

8 

8 

(1 

I 

I 

I 

. 

8 

8 

8 5’Mll 1 0.285E+O2 1 
n 5’co 1 0.664E~l 2 
8 6ocO 1 0.332E-m 9 
8 9% 1 0.2alE+OO 25 
8 “4cs 1 0.353soi a 
8 “‘CS 1 0.642E+ol 5 
8 “‘cc 1 0.422E+O2 2 
8 *‘*Pu 1 0.2llE-01 31 
8 *%I 1 0.253E-01 28 
8 -‘Am 1 0203E-01 32 
8 “‘U 1 0.899E-02 44 
8 2% 1 0.755E-02 44 

soil 4qc 1 0.3ooE+O3 9 
8 %r 1 O.l12E+O2 28 
8 “‘CS 1 0244E+O3 1 
(1 =*pu 1 O.l73E+O2 12 
8 =9PP 1 0622E+ol 19 
8 UIAm 1 O.l92E+ol 26 
8 234~ 1 0227E+o2 12 
8 238~ 1 0226Ed2 11 

Veg. %C 1 0.83x+03 . 5 
8 9% 1 0.383E+o3 * 5 
8 “‘Cs 1 0*246E+o2 12 
8 *‘*PII 1 0.100E4o1 22 
8 2’9Pu 1 0.333E+oo 44 
8 *‘IAm 1 0.333E+OO 44 

was ‘H 1 O.lOlE+O3 14 
(1 MMII 1 0.377E+o2 4 
8 SJFe 1 0.755E+O2 a 
8 @CO 1 0.3O7E+O2 6 
8 9% 1 0213E+ol 17 
8 “*a 1 0346E+o2 3 
8 “‘C’Cr 1 0.346E+02 5 
8 ‘44cc 1 0.64oE+o2 10 
8 “‘R 1 O.laaE+Ol 7 
8 =%l 1 0.24oE*oo 15 
8 UIAm 1 0.13aBOo 25 
8 234~ 1 O.l08E+Oo 30 

0.259E+O2 1.10 
0.64OE+ol 1.04 
0.3o6Em 1.08 
O.l37E+fM 2.05 
0.372E+ol 0.95 
0.582E+ol 1.10 
0.433E+o2 0.97 
0.42OE-ol 0.50 
0.45cE-01 0.56 
0.32OE-01 0.63 
0.166E-01 0.54 
0.16cE~l 0.47 
0.384E+o3 0.78 
0.957E+Ol 1.17 
0.285E+O3 0.86 
0.219E+o2 0.79 
0.776E+ol 0.85 
o.iasE+oi 1.05 
0292E+O2 0.78 
0.296E+O?. 0.76 
O.lOlE+O4 0.82 
0.489E+o3 0.78 
0.292EhO2 0.84 
O.l25E+Ol 0.80 
0.376E+w 0.88 
0242E+00 1.38 
O.l18E+o3 0.86 
0.333E+O2 1.13 
0.529E+O2 1.43 
0.27aE+o2 1.10 
0.22OE+01 0.97 
0.441E+O2 1.24 
0.29oE+O2 1.26 
0.512E+O2 1.25 
O.l97E+O1 0.95 
0.238E+cm 1.01 
0.205E+OO 0.67 
0.115Jm 0.94 

8 =*u 1 0.8743-01 29 0.115EdlO 0.76 0.23 

0.04 
0.06 
0.12 
0.55 
0.08 
0.09 
0.04 
0.16 
0.16 
0.21 
0.24 
0.22 
0.08 
0.36 
0.02 
0.11 
0.17 
0.31 
0.11 
0.10 
0.05 
0.08 
0.11 
0.18 
0.40 
0.64 
0.12 
0.06 
0.14 
0.08 
0.19 
0.07 
0.08 
0.14 
0.09 
0.18 
0.17 
0.28 
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OA s for p 
Ratiod Ratiod 

N= Rtdkmdk -. (pcyml) -.(pcyml) @cilml) (pcilml) - 
~%I2 W*rlf2 

-cmc- AALcOnc- -O -s.v 
9201 H-3 129.54 129.76 121.1 125.7 0.93 0.97 

N&22 1.14 1.14 1.029 1.37 0.90 1.20 

N&22 0.33 0.33 0.306 0.39 0.93 1.18 

Na-22 1.02 1.02 
Mu-54 1.45 

0.16 
z 

;; 503.72 503.72 504.67 504.67 
5.03 
5.03 

2ii H-3 H-3 99.91 99.91 loo.1 loo.1 
9210 H-3 2.48 
9220 H-3 2.48 
9211 0.494 
9221 0.495 
9212 24.69 24.74 

0.45 0.45 
Mu-54 1.53 1.53 

0.31 0.31 
93222 I& 24.69 24.74 

0.45 0.45 
Mn-54 1.53 1.53 

NA-NotAvaiMe 
*ne AAL 2iotl TMA use sliglltly dir-t half-lives t-I-1) 

0.964 
1.535 
0.165 

434.536 450.536 
5.132 
5.541 

101.012 102.138 
2.571 
2.715 
0.464 

co.438 
26.014 
0.424 
1.682 
0.311 
25.763 
0.43 1 
1.65 

1.12 
fE 

478.9 495 
::: 

99.7 99.7 
2.8 
2.9 
<2 
<2 

25.6 
0.42 
1.86 
0.4 
25.9 
0.38 
1.64 

0.95 
1.05 
1.03 

0.86 0.89 
1.01 
1.10 

1.01 1.02 
1.04 
1.09 
0.94 
NA 
1.05 
0.94 
1.10 
1.00 
;z 

1108 

1.10 
1.14 
0.88 

0.95 0.98 
1.03 
1.01 

1.00 1.00 
1.13 
1.17 
NA 
NA 
1.04 
0.93 
1.22 
1.29 
1.05 
0.84 
1.07 
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H-3 
pci/ml Bs/d 

Boring Suaple 
Hole Date Purge Redt Rrm Redt h 

S-1059 23.Ap Pm ‘ME+01 8.82E-01 1.49E+W 3.268-02 
29.Apr Port 2.928+01 7.55E-01 l.OEE+W 2.798-02 
la-Ju0 Ro ‘.SlE+Ol 2.47E+W l.‘OE+W 9.12E-02 
22.Juo Post 2.“E+Ol l.“E+W 8.788-01 6.39@-02 
11.Aus FVa ‘.OlE+Ol 2.14E+W l.llE+OO 7.938-02 
17.Aug Port Z.lSE+Ol l.HE+OO 7.948-01 5.868-02 

N&22 
pci/llll Bshnl 

Result Error Result Emw 
O.WE+W 3.208-02 O.WE+W l.lEE-03 
O.WE+W 3.20E.02 O.WE+W l.lsE-03 
O.WE+W 2.lOE.02 O.WE+W 7.778-04 
O.WE+W 
O.WE+OO 
O.WE+W 

S-1666 23.Apr Pre 4.77E.01 2.07E.01 1.76E-02 7.668-O’ O.oOE+W 
II-Aug Pm O.WE+W 3 .SOE-01 O.WE+W 1 .‘OE-02 O.WE+W 
17.Aus Port O.WE+W ‘.S’E-01 O.WE+W 1.328-02 O.WE+W 

S-1061 21.May Prs O.WE+W 3.17E.01 O.WE+W l.l’E-02 
22.May Poet O.OOE+W ‘.l’E-01 O.WE+W 1.17E-02 
12.Aug Pm O.WE+W 3.466-01 O.WE+W l.ZBE-02 

O.WE+W 
O.WE+W 
O.WE+W 

S-1087 23.Ap Pm 7.5OE.01 2.2OE.01 2.78E-02 8.148-03 
29.Apr Post S.l6E-01 2.lOE-01 1.91E-02 7.778-O’ 
18”lull Pm S.OlE-01 2.22E-O’ l.ESE-02 8.218-03 
22.Jun Port 4.13E.01 2.16E-O’ 1538.02 7.998-O’ 
11.Aus Pm O.WE+W ‘.46E-01 O.OOE+W ‘.28E-02 
17.Aug Port O.WE+W 3.48E.01 O.OOE+W 1.298-02 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

s-to88 23.Apr Pre 2,04E+W 2.6733-01 7.568-02 9.888-03 
29”A’x Post 1.82E+W 2.6OE.01 6.738-02 9.628-O’ 
la-my h 2.03E+W 3.2lE.01 ‘SOE-02 l.l9E-02 
*l-May Post 1.5OE+W 2.86E.01 5:56E-02 1.068-02 
II-Aus Pm ‘.19E+W 2.79E.01 ‘.‘OE-02 1.0313-02 
“-Aus Port 1.49E+W 2.79E.01 5.528-02 l.O’E-01 

O.WE+W 
O.WE+W 
O.WE+W 
O.OOE+W 
O.WE+W 
O.WE+Otl 

S-1089 23.Apr Pm 2.9OE+W 2.968-01 l.O’E-01 l.lOE-02 
II-AUK Pm 4.968-01 2.438-01 1.848-02 8.99E-03 

O.WE+W 

3.308-02 O.WE+W 1.228-03 
l.‘OE-02 O.WE+W 4.818-04 
1.4OE.02 O.WE+W 5.18E-04 

2.WE-02 O.WE+OO 7.408-04 
1.4OE-02 O.WE+W 5.188-O’ 
1.30E-02 O.WE+W ‘.81E-04 

2.808-02 O.WE+W l.O’E-03 
2.2OE.02 O.WE+W 8.14E-04 
l.‘OE-02 O.WE+W 4.81E-04 

‘.WE-02 O.WE+W l.llE-03 
‘.lOE-02 O.WE+W l.lSE-03 
2.80E.02 O.WE+W 1.04E.03 
2.508-02 O.WE+W 9.2SE-04 
1 .‘OE-02 O.WE+W 4.81E-04 
1.2OE.02 O.WE+W 4.44E.04 

2.508-02 O.WE+W 9.258-O’ 
‘.lOE-02 O.WE+W l.lSE-03 
2.708-02 O.WE+W 9.998-04 
3908.02 O.WE+W 1.448-03 
l.SOE-02 O.WE+W 5.55E-04 
l.SOE-02 O.WE+W S.SSE-04 

‘.‘OE-02 O.WE+W 1.228-O’ 
l.ZOE-02 O.WE+W 4.448-04 
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sump CY92 CY91 cY90 CY89 CY88 
DISCXARGE 39 79 46 28 109 

MOlSP’3 
EFPLUFNT 12 59 37 17 56 

DISCHARGE 499 447 245 273 372 
NOlSP4 

EFFLUENT 160 300 174 194 180 
DISCMRGE 78 134 1650 612 190 

Nw4SPl 
EFFLUENT 23 a7 1370 432 % 

DISCHARGE 26 - 
NOlRPl 

EFFLUENT a 
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Figure 3 
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Figure 4 

Population Distribution 
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7 Figure 
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Key for Figure 7 
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Figure 8 
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Figure 9 
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Map of the Fennilab site showing existing facilities including locations of existing sources 
of radionuclide emissions. 
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ACRONYMS 

AAL 
ALARA 
ASTM 
BAT 
BETX 
BOD 
CAA 
CA.424 
CERCLA 
CFR 
COD 
CUB 
CWA 
cx 
CY 
D&D 
DCG 
DOE 
EA 
EE 
EIS/ODIS 
EML 
EPCRA 
EPPM 
ESA 
ES&E 
FIFRA 
FONSI 
FWS 
ESWA 
HWSF 
IAC 
ICRP 
ICW 
IEPA 
NCRP 
NEPA 
NESHAP 
NEPA 
NOAA 
NPDES 
OSHA 
PA 
PCB 
QA 
RCRA 
RFA 
RF1 
SARA 
SDWA 
SPCC 
SWMU 
TLD 
TSCA 
UIC 
UST 
voc 

AuivadalAnalysisLaboratory(Felmilab) 
As Low As Reawnably Achievable 
AmrriamSocietyfcrTestingaodMat&ls 
Best Available Technology 
Ekzwne, Ethylbenzene. Tolueae, and Xyleae 
Biologkal Oxygen Demand 
CleaAirAct 
CkanAilAuAmmdmmts 
Compeehensive Envirwmental Response, Compensation and Liabiity Act 
Code of Federal Regulatiau 
ulmdcal oxygen Danand 
Cmtral Utilities Building 
ClCmWataAU 
categorlcalEzxclusion 
-Yea 

F2izd-Guider 
tmlmalionaad-ssiollmg 

U.S. Depnltmmt of Fhergy 
Environmntal Assessment 
l%immneotal Evaluatioo 
Effluent Infomakm SystmNffsite Discharge Infomaation System 

Know Act of 1986 

EdQUtdSpeciesACt 
En-t, Safety ami Health 

Ire&de, Fuugicide, and Rcxlenticide Act 
F&g of No SigniEcant Impact 
FubandWiieService 
fIilWMS~SOlidWaste-U 
Hazahus WasteStarageFacility 
Ilhaois Adminhdve Code 
In-c-ollRdiationPfotectioo 
Iltdm#M coollag water 
Illimis Ewimtmeotal Rotectioa Ageocy 
Natlod Ccmtmksion of Radiation PmtectioEl and Mmsmements 
National En-tal Policy Act 
NathaI&nislooSlaodardsfcr- Ail Pollutam.s 
NiUkdHlSUXlCPfCSBVatiooACt 
N4lIk4oceaDjcandAtmoSphk-~ 
Nahmnl Pollumnt Dlsclufge Elimhadon System 
oaqn&mlSafetyandHealthAa 
Re~Assessment 
-Biphen~b 
Qrnlily- 
RmuraCoaxrvatiooandReEweryAU 
RCRA Facilities Assessmnt 
RCRA Fazilitiea Investigation 
Supafmd -ts and Reautbrizatia~ Act 
Safe Drlnklng Water Act 
spill Pleventioa Carol and countermeasures 
solid waste Management unit 
T-bamomtDosimcta 
Toxic Substances Control Act 
Un&gmund Injection control Well 
UndqumdStaageTank 
volatile organic compounds 

Appendix C 
Site Environmental Report for CY-1992 
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