
l!ll6 dry......,.. .!'bree bon:hoies - been drilk4 and ~y ~ using ...... """""'"' 
~} c1ri11i1>f. ~~ ~t to .:xisting, W¢11 paiG "'* tra<:er sire, O..~in& E.lol 
._. raa. point <lllu!iooltestS. pi~ """"""-ling. willlin tbc boR:IIoks are~ usod 
to ldon<ify l!ll6 ~ 8Cii'"" nNP<M' """"'and ~i<al \'llriobilll¥ in~ ~· 1l!ld 
- ~- l'ollowillg a:>mplerioo ofth= 1\:SU,ll:!e ~will be~ will! 
multi)ewl··-ler!i to fa<ilimr<: ~· "'itb ~ oblain<d from lta<liti<loal. ~ ~ 
wells. as weU ¥1!> ttst tbc region of in~ ror vari<:lus JllllllC vo1um<:o. !boo no1 tesUll will be a 
""""""" of tbo: imp!o:t of~ ~ rwtinos illld WI:!! configurat'-' oo tbc .....-n.Wvencss 
of the~ ·~·could diro<:l dl.allics in~ matq:i<s. 
• ~ by .Mottin Man$ Eoe1gy S)'Siem.<. 1~ .• '1!\dcr .IXII>IrO<:< DE-ACOS-&40!Ul400 will! tbc 
u.s: Departmatt of~· 

8TH 12 Sasowsky, Ira 0. 

SPECWC R.OWPATHS AND GENERAL HRMEABlLlTY ·UMITS IN FllACTURl>D 
MEOlA• EV'IDENCE FOR ALL ROCK TYPES FROM CARBONAT£ AQL'lfEI\S. 

.SASOWSKY. 1m D., Ni«>.ny Oe.:>.cietlce, inc., 120 ~Rd., State Callqc. PA 16801 
~ed c:aibonale :aquifers provide htd\ertQ unavaibhle -ln~nun on ~flow tow.cs wnhin 
~ rode• of all com!""itiorui. s...ch inlormation is tmponant as 4 baiis. fo. ~ing 
irat::omd ... medla -tbw systems on ~~ !iLaks:~ and fiX .:ot\Str-;t-intng boundary C\lndit:iUf\& and 

~in~ """"'I.e of >ll""""'""'<r tlow. 
!he. ·study .of flow in ftactured li!<Xlia >!)an> >calcs betw<en i.ndlvld..al ftacru,.. 4<\d 

large. flow s~ . 'When studymg U... fonnec, truo cubic law -opr:i><e!y desaibcs &•r, 
when 1itUdymg the lam:r, Ilar<;y's l.aw may provide a ... Me· appro:<•matian of U... flow ·­
AL ~e~the 5{l<!Cll\c route(~) al.>ng whi<h ~"' &ws,. _.... .. 

In 1"""'\y-sol<d>le rocl<:i, wlw:h """"""' f<>t me tn>}o<i<v of ftactured aquifers. it .. 

dlil'i<:uk 01: impoooi.ble to dctennine sp«:ilk ~'"' tJo., rout<> within U... bedrock """"" 
becauoe U.., wu= ate a ~ <nulti·plmar, netwmloi whw:h ate below the ""'l• of easy 
obsavation. H()'o1rfeVer~- in soluble (ca:rb<.mate} r~. ground\lfil.rer t1ow along the raosc 
><lvanagc:ouo ("''C") """"'within che rock"'"" <e>vlts"' me dove~< of tert•atv pol<l6ity 

(l;amlfication) at ~ sole whkh can be r<3di!y obseTved. The initial lr=:uros conn<>lling the 
<enWy ~ <an """'lly be. easily id.:nofreJ. 1"h.:.c fnctures arc U... same ones tho< ....,.,!d 

""!tV ugnii\ant ibu: m poorly-soWble rock. Num.er- qualit'><iVC ·w..ciies, 4<\d a few -·=we 
Stwnes -have: evaluated the rd.atiw: im.ponance of fracture t)ye ro groundwa:ter flo-w tn brK. 
aquijiers. md U... ways in whi<;h these fncMes ate imked. Modeling nf <he dcve~t of k­
~ ha<: ~ m.. telati<m becw.oen mrual ftacrut<> 4<\d l:....ul.:d _..,,. 
~. spati<>l (including ~)limits 00 u.., oe<:utten= of~ indica .. 

1- on the cin:ulatian of ~tet jn fncruted media. s..:h limit> ha'-"< been· ptevioo<l&ly 
miened n-o... ... n w..clies. 

8TH 13 Oreier, RaNaye B. 

FRACTURE SPACING· MJD CQm.'ECTIVITY OBSERVED IN 
MULTIPORT INSTRUMENTED WEllS 

DREIER, RaNaye.. B.; DAVIDSON, G.laJ>dcm,. .&.virollmeDW s.:;e,.,... Division, 
{)ak Ridge Natioul Labonuory, J' .0. Boo< 2008. Oak lUdge "'N 31831-6352 
~cl ~ o<tive ltac:tures ddelmine ground-Bow J»ths 

""·the Oak Ridge "ltese!'vatioa (OitJU. The ORlit is laca~ in the ~ T­
~ Fold a...:j.'Jltmst Belt aD<~ overlie>""- cl folded, faulted aD<~ Dl()denleiy 
<tippng~!l~Jough~clastlcm<I~IOCb. A ........ cll4~ 
that have~ ~ logged """' ~ 'will> !m>ltiport $)'Stem$ provide 
detailed~ m;olutiml ""the ~system. l!adt well-""*- 18 m<l45 
isolall!d zones for ftuid .,._._ IJlOftilming. .The most woefW methods for i4eatltyins 
pote!Wal• ~~~kally active fracture$ i"du<k- detailed core textural aaalysis, 
tempe~~ fluid~-and~ flowmeter iogpg.. 

Pnlcbu'e .......,mg ~ with depth, suggeo;ting that :fracture disttibutioa is 
JJI!Ialed, to -......m.:e ~ 5UiC:h as ~and lmloading. l'r;octute$""""" a 
~~~oltows,....,.,.,U..fairly~vertical~iahydr.lulic bead up 
to depths cl "XX ft. T!ois depth ""'l!l!" - the ·majlrity clllolel!oie geoph)!Siallloging 
~indicative d iraclures.. Below these depdls, the t:-~'111""'....,""'"' ,..;,&:~)' ~ 
a...:~ ..... ~ poorfy~ 10 ~.le.lodiag 10 lll'lpre.:lictoblea...:l ~ 
vertical ~ bead podienls. !..oaJ!y, pod;ages ot s.tAta (llp 10 100 ft ~hid<..) exhibit 
""vertical~ n.e..e ~ areddimiled by abrupt and~~ m bead, 
"P to 30ft,. that probably !dlec:t " po3Qr ~ ~ ""*-l>ydtostratigra'*"" 
~ wtoe.re ~are - <>bse!ved· m .,_.at the baseot Ceq> wells, hydraulic 
l>ad5 at thea Jeoveb·sltow " sl>orp drop, lil""'""' tharl f:IJ fL.·~ that the """" is 
l\Bides~,~-aresultot~ 

~~shows that lhOSt fractures. a"' $trike-parallel, but dil"'f?i&Rilei 
ira<:lun!s -0008' 1D f'll'dD:e·~mlhe ground-flow paiN. Continuily ....... 
locally ..... COl\lledivily ..... be qualitatively deu!tmiMd from h)ldraulk brad patleiTIS-

VAlUAnoNSJNMDLn:PLENAnJIUL AND ANTHROJ'OGENIC 
CONTAMJNAnoNSOll"RCES INA SEASONAILYPUMPE!> WELL 
~ Doalld 0., YOUNG, DavidP., lAd lJUDDEMEIEB., Rllbcrt W., 

~Geolo,gical Surw.y, 1~ ~Ave. •. ~ KS 66047-3726 
v~m!)$1D!IIIIillily,·oi-ficlclbrillc~a!ion...,.. .. ~- ot 
~-tracked usillgdillsolvccl~ dfate. dlforide. and .... DllaeeB 
~.• warci~ trom an.inijptiotl well mthe Hisb.l'binsaquif«. SouR:a oe 
~-· it:le:aliW ~millillg ~Wed OR bromide/c:IJioAde IIIII . 
~atiosfortbeimptioa w;nen ~dative toi'abwaf.eraad sall:waur ailS 

Mt2. ~RACTS WITH P800RAMS. 1994 

~ ~ illput was~ using nitrate. End member waters wa-e based 
on samples from ltiOllitor wdls and oil brine from tile srudy area. Propoil~ of the 
·~ ~varied dutina tile irrigalion SQSOII as a result of pumping $l.l'eS.$. 

Nann! salinity~ from upcooing of deeper saltwater in tile High PlaiM aquifer 
derived from 1hc underlying Permian bedrodc wbich coma.ins evaporit«<i&sooution brine. 
Qil..brinc salinil:y from put pollution~ bu! at a 51owa- rate. ~ nitrate 
&om ~ iafi1tratioll decreased. The c:llemical variati~ assist in detennining the 
rdativc llOili"CI:S of water input from different looalion.s in tile aquifer during tile pumping 
seasou.. Calculation of tile relative ll1IOUIII.S of water lAd dissolved constituents from 
dift'erent localions during pumping is complicated by tile reeyclmg of COII$Iituents 
inti!tming tiom irrigatioo water appli<>d at tile sutfaoe and variati~ in natwal recharge. 
Salinity and nitrate~ are ~ly lower and higher, respec~ively, at the 
begiMing of the next irrigation SQSOn than at the end oflhe previous season dllC ro 
aquifer recoYel)' during tile INinler. 

BTH 15 Nelson, Steve 

CHA!lACTEIUZATION AND BEMSI>IATION l'l.lASlBlLITY OF A FORME!!. WOQD 
T'REATNENI FACIUTY, WASHINGTON 

NELSON, s-o, EMCON ~lac., lll912 Nonh Ctoo1< Po«way, 
S\liiAo 100, Bododl, WA 98011 

A,._.-- !Ocilily ia-w~ ~..-...a ~Y ...-~ 
....-ll<>p...:.i~lumbot. T-~iAcJu4cd-wilho<lieool-baood.:at'!iu, 

---. .... ~(PCP). Spoool-~ ....t­
~ ....... ~1 ~ ialo ~ ooil ud ... 1IDiiuod pot 00 site>. All 
~ I1IIOIOdiol """"*'pliol>lf~y illidy 1a11owi!sJ w....,_-~ ~up 
~iaial""l'"""'· 

Tho .... by~ """'"""of. pordl<>d 1illldOijllitc<~-·lbio ~ .m 
""!"il&ll!. wbich ~ •li<IIJI~ iallueacod ud coofiao;! lluvial1illld ud J"&''CC oquiicr. Elcva<nd 
-of..........,, -s pe<to1evm. h~ .. dieod (TPH-D), pol~~ 
b~(PAHo}, ODd PCPw.e<lolo<tod ia.ooilud~ • ...S .. ._..oflijlht, 

--pbu<> loqlli4 ll tbe ""- piL Doose. ~ pbu<> loqlli4 lw ~ ... 
~~ ia tbe .....c-ot tbc"""""""' &ilL DisooalU:Iuilioo ud 1illld ~ widoin tbe 
sill~.!' faciliWe4~nU>oport dnwGward ~ tbe llilt ""!"il&l\!. Wood-~ 
-~ia.-oll<liasediznall ........ IOtbem... 

A l'casibililyillidy (FS) cvahlaiod ~ liOil ~J. ...:.i i01i4i'ic•"""'~ 
of tbe _,........., aoiL Soil~ ll<lil.......,, ud ~ ot- ...u. li:>llowcd by 

-"'i is ~ "' ... u.. - eftiocli"" .cllod of ooil ~ 1"l!c dillooaliDuily -.I 
~ oltbe till....-. tbe tidally~~ "'~"if« ..... __ 
pbu<> liquid """"""' tbe ~ ~ ol liOil ~ Tho effo<:li- of liOil 
.-...wam~~~~swillbo_llol"<xe.._y.....,.. 
~~ 

BTH 16 Bach. Jeff 

THE USE Of A COUPLED Fl.OW·SOU;"TE. TRA.'ISPORT MODEL TO INVESTIGATE 
THE TRANSPORT A!ID I' ATE Of OISSOI. VED CHLOROFOII.M IN Ai'i 
ALLUVIAL AQI.JIFEit: A CASE Sn.>'DY fROM THE BmE!tllOOT V Al..LEY. 
MO!>iTA.."'V.. 

BACH. Jclt Geo1ofw Dept .. u~ otl.bwol>a. Mi-.li.IT mo> 
BawccDI9110 lllld l985.ammucipaHaodfiU ,_ VK:Ior, MT.Iq;aily ac<:q>l<dovc:r 
1,000 ~of liquid~-~ chlorof<)nn. ado:ose noo­
aquo<>ll$ p1w1: liquid. The - was dlsj>olicd of in ., ualiacd ~ tm><:h due 
imo ~ly glac;ial OII1Wll:$h. Ln !9'87. unsafe ~of dissolw;d 
~ wa-e disl:ov=cl ~&om die m:udi. in lbe local aqwf<r by 
die USE!' A. 

llwa die SQIIII of !his SIUdy to cstinoale tbe lctlgdl of tin>l:, after soan:e 
~.~to ...... di..oived~-iAtbeaq..il'<rto 
safe~--.dNds. Afur~,.~~modd 
-~~arge~s.~....SlnNicat~mulli..._ 
modds were baih willl Modc!CJ"" (<lcoghty II. Mille:t,lnc.) lllld 501-..d wid! 
~(~&Millc:t,lac.). followiJ!&~m<l~~· 
of die tlow .-lei, MT:ID (Zhc:ns. 1990) -used to simWa11: tbe bdoavior ot 
di..oived chloroli>m>. ScvcraiiCiliCtbal ~ W:ludillg lbe WiC of a pasorvc 
barrier wall-~ 1"l>e ....wt.oflhis mcdd wen: used to~ Rl01C<Iull 
~ 

BTH 17 Abdo, Gillette N. 

eASEUNE GROUNI>-WATER MONITORING FOR OOCUMENllNG IMPACT Of 
~ MINE flOODING: BeRKaEY PIT, BlJ'fTE, MONTANA 

ASOO. Ginelle N., Monlal'la liluhlal.l Of Nina and Geology. 1300 West PI<. St, &!tie, 
MT 59701. 

Tho.,_ <>flloocling Of !he~ Pi!, an open-pit minO~ from 11155 10 1982, and 
connecled ~ ~ .ie being ~ in b<llll aiiiMal and l>edl'ack ~" In 

acldilioll to <ledicaled motliiOI1ng ..... 250 ~ ....... -*' 72 ""· - Yltlited 10 <Xlllflr;t_.,.. m<l~ ~ ... inllle>.Scllle-
~ Cilia ShQw a ~ l'lividlt beiMien llvl 8elkeley Pit and a 
~ area ID llvl ~- The ~ loQII!oll Of !he ~ l'lividlt and 1M 



,;,; -·--· of tl\lll'isirl9 Qfound Willet Ill the ~ Pit~~ that ~ of aiiUVtal 
QIOU!'Id ~ in the ~.area \IOUtll ano ~ o!.the pit is <l!!ttb<Aed 11> hl$1onc 
1f1111in9 al!d rnillln9 laiiinga deposits anc1 not 11> ground..vatei 1ea1<age from the pit or any 
~ rninoltl. Twe~>~e o! the 55 r~ well$ $IIIYipled ~. one or more 
~ o! the pnmary maXImum contaminan! tew~:; for iillli8tiiC, cadmwrn itiRd IIICI<8f 
Moat o1 theM - are J"Sl SOf.lth and sou- of the pit. 11/hefe a Cilla\lll1 $UIIiile wale< 
l'fP". ~ and ~ eonduclallCe ~a!u41$ are l'ngl\e$1 Oul$iOe the area o! 
~ water qua14y, a calc:Aum ~ type - - ll'ttougi\O!lt MO$t of the 
va~J~~y. · The ca~ wtate type wa1er ta related !Q tile OXIda!ion olli!Jiflde rr.wn~s ll'l lhe 
~. c1epo$1tS al!d ro ~~ ttaMj)OII ~ the.- IRI4 t1>e ~ zor>e 
Tailing$ ~ itl this area average 2 feet tnQ, Wl!h ·~ mean ~ of 
;nenic, cadtnl«m. copper, lead and zinC ot 3132. <S, 1757, 4M anc 32112 ~. rtipec!Neiy. 

. The 4ala gall'leted <1"""9 this $Wdy Wlli !)e used 10 ~-~ Wl$lr quaUly 
~ ata the waw iewl ll'l the mining 4isll'lct ~to J'l$ll 

BTH 18 Tomasko, David 

ASOWBIUTY -UM!TED !.EACHINGANDTRANSI'ORT MODEl. FOR PREDiCTING 
NITRO AROMA TIC CONCENTRATIONS AT THE WATER T ABtE• 

TOMASKO, D.wid, Environmental Asses<!MIU Division, Argonne National 
Laboratory, Argonne, ll.. 604~ 

This sh!dy presents a solubility-lilnitai leaching and transport model for predicting th<! 
aqueous phase COI'ICel11ration oi nitroarrut~atk compounds at the water ~able following 
leadli.ng from an immobil.e, sorbed phase in a contaminated soil layo.>r. For generality, 
the model iru:orporate\i the effects oi dissolution by infiltrating procip•tation, sorption 
Ill soil partick>s, adve<;tion, dispersion, volatilization, and biodegradation along a 
verticaL one-dimensiollo\1 transport pathway. 

The governing partial differential equation f~>r th<! rime .uld space depelldent 
ni!roatomalk col'lrentration is solved analytically using l..dplace tran>lorm tedu;iques 
ior the given boundary cond~ tl>e nitroaromatic concentration f;Oe\i to zero 3> the 
depth. to the water table goes to infinity; and ~.!!:rung in th<! contaminated sou layer 
acts Eke a step-function soun:e in tilne. 

A .:omparison b.etween th<! results predidl1d with tius model .uld those predicted 
with a simple distribution ;:oeffic:ient (K.,) approach f"r trinitrotoluene ('l':'.;T) 
demonstr.ar:es the s.gni&aoce of solubility-limited partitioning in the contaminated soil 
and biodegradation "long the transpOrt path in decreasing predicted aque<>us 
ni!tciaromalk concentrations at the water table, and reducing conservatism in i.mpa.::t 
analyses. 

• Work supported by the U.S. Department oi Energy, Oftl<:e oi Env,rorunerual 
llestoration and Waste Management, lJI'Idel' contra.."! W-31-100-Eng-38 

BTH 19 Klingel, Eric J. 

OPERATION OF AHO GEOLOGIC INFWEHCE OH AN IN-SITU GROUND WATER i 
llfGO!.mi RELIEOIATIOH SYSTEM (UVB)IN SAPROUTE IN THE SOUTHEASTERN 
PJa:)I.IOHr_ 

IU.INGEL. Enc: J .• !EG TecllnoiOgaeS Corp., 18l3-0 CIO$$ Seam Or .• ~. NC 
28217; NtGM'TlNGAi.e. ElliOt J., ~ GeologiC ~. P.C .. 
4111-J Rose La1<e Or.,~ NC 28217; SlAUGHTER. J. Koottn, EA 
Engoneeting, Science, and Tedlnoiogy, ll10 Tyvola 1'«1., Sultl! 100. 
C!latlot'le. NC 28217. 

llle UVB (Gelman acronym for \lacwm Vaponzer Well) is a palet\lf<! IIWiilll ~ 
~ tec:llnolc>gy by !EG mbH, R~. Germany. The UVB COII6ISIS ol a <Na1 
-~-~a~de:s!Qned~IJMIS), andav.awum 
1:iiower ICc<!led allO\Ie groun<1 The I/8CI,IUll'l - po:xluCII$ a~ ~ WiiiW'I the 
WB Willi creating an alflift pump. whiclt "' tlml ca..- a ~ ll8ltlCai 9ladlenl m the 
511111tate0 zone. The coml:>!niltion ollhe$4 ellect& ~ a ~ OI'CIJiallon tell 111 the 
~- lna~U'I/6-.·~-IS!l<Jiiedlll~the­
Kt&en, 'po$1llQneC1 a!"- based"- aquite<. --~tile---~ 
,. Willet table. ~ of tile !jl'llU!Id - is ~ l!wugh ~ all' 
~ 'Nilhin tile U'l/6 Ulll!. 
The~ tells <::Ontltllled by geolOgie fac:tl>rs lllduc:llng degrees of ~ itiRd 
~ d tile HlgOiith as formed by~.-. and~~· 
1M saiiAIIec:! ~ MINI subtect UVS ~ w, ~ ot liapiQIIII> 1n:>m a <!epll'l 
~about 45 It fn:lm tile land surtaca lD tile 1011 of wealllete<l RXk at about 55 It beloW the 

' larld .......... The uprolll$ is~ and \IIIJ'IeS "'9tal!1 - fn:lm ~to """ 
l!illillli. II> lit! Willi d!IY~ - is detl\lled fn:lm tile -. " quartz-- gr>eoss. -
'** flllillllon and gneissic !al<'lllnM ~ - the ~ $1ip101ile. Oiagenelic 
~ have ~ day - - ~. and -..a pnmary pQI'OS!ty by 

~.ot ~ - SIICil I$ IIDil -- The -· !al<'lllnM, -~ proeeuea have an eiJect ca tile I1IICIUt. ..,._ of tile UVB. the velOcity d the 
~cell. anc1 on me mobolizallon d~. 

Hacldey, Keith 

&c!'IRCIIIIEH1'AL IIIOTOPf ~ OF QROUNO WATER FROM 1HE 
liUitOMIET VALUY A0U1F1!R Ill EAST.c:at'I'AAL IWNOI8. 
~. "- PANNO. &amull, W .laclc ancl ~. l<.enlli. lilhl$ Sa-. 

Gaolagil:lll~,li15E. ~Dr~~ L 

'lllt...._~VliiiJ~(IMA}Iliiiiii-PifteliiiiiiT81111S...._s.w-­
ll!dii'&IIIIJIQr 801.1W Gftlalh-IIUJ8111__. .... llle INA II aR --RRCI!ng 
lllllill:tllllhekYIIIIJ ...... ~Gf*-I.~...Uancl,....wlllaR-. 

Hydrogeology (Posters), SESSION 151 

~ c:1 -30m, The lAVA"' ~410 by a tni(:O( ~ (i!:tOO "') d glacoaitlll wllicn 
~ ftert>edded- all(l grat.llill c:llocal ~ IW;gor-ioo _, isol:opic: ~ 
~ ci"'. <>D. o''C. "C. and "H ha\1£1boen~on~c:l ~-taiten 
lromlheWA and~~ IIQUilllrs. 

The d"'O and .60 ~.alues obla.ined trcmlhe WA are similar ro ~<lay ~ 
- Wl'licl'l $UQ91i11S1 mar WA--precipeamd- c:tma11e ~ slnilar 10 
tile pr_.a. We net fiOm tne o''O ano 00 dala a -mum age c:1 ~ 14.000 
Yl>ilfS SP f..- WA - The o''C and "C ac:liolliell c:llhe ~ lno<ganc .:::arbC1n vary 
~along the IIIlA suggesling dlliiret'lCOI$ tn ~fNOiob:ln Tne bigllest "C 
~ oceur in llle cenral pon,lOn c:l me WA and a1 1te ~area d ll'ie·WA and 
me ~ ~~~ Aquilet to me -. Gtound .....,.. fn:lm tneu twO areas <XII'I:IIin!> 
~34pYC --gro..nl-lrom -pattsolllli>WA ~!rom 9to 
14 pMC. TN ·U!giOOS a looiler "'C aaM:ies are IXli'IIIISieA wan me .~ and 
~ - $UQ9IiiiSI gr_. iliolation fiOm ~ ~ ana t~ !rom 
~ !omlaliQrlS (Pai"IN> 81 ill, 1992 & 1994). TN "C ac:rNc.ilil&inllle -liql.ll<lf$ are 
rllialed 10 tne ~ g.-adoe<Js ~in ~.patts c:l tne WA 
~dgroo.n:I-~·~·O,.IIle~dllliCtobiai­

and 1110c1nQ d -- difter!ll'l soutCEIS-~ _,_ inOi<;:al'e ~!rom a w 
~ ye,an; SP in !!'le cer&l'al pan c:1 lAVA to no.art,> tenll1ous.ai'IO years in tne _,..,.and 
-pattsc:lttlll~-

BTH 21 Swartz, Robert J. 

A&Sf)I;JC I~ GROt;~p WATER !N THE KER.\i WATER RA.\;1(.. SOlTHER.'( £A.\; 
JOAC&'l' VALLEY, CA: A PROOCCT Of liL 'MA.\: ACTI\/JT!ES OR ~ATI'RE 1 

S\'iARTl, Robert J •• CA !X1)L Qi. Water Re!iource:s. 4300 Easton Dr. 11'23, 
&L::n;fie4l. CA 93300; THY!-.'E, G€otfrey D .. DepL Df 
Pbyucl>'Gooiogy, esc Balo:ersf>eld. 9001 Stockdale H"y., 
~e4l. CA 93311. 

D~•&l anemc (A>-, in grOWla water has reach&! conce::n:raoons as lll!;h 
as 0.211 tn%il In the i:e:rn Water Bani:, a propos&! grouru:l ... ater recharge 
project. Stifi <li.agr~ Piper plots, oD ana~ l So analyses were i.itillzed to 
>aennty three d.lstinc; g,rou.o.G water types; l) a Sierra ~evada sourced. low 
TDS (avg. 128 tn%/1). Sa-HC03 water; 2) a Coast Range >OU:rCed.l:ugb. TDS 
lavg. 1148 mgil), $04/0-ru:h ""-ter; and 3! an anthropogeci.cally al.te!"ed. 
!'a!Ca-Cl water Wlrb moderare TDS (avg. 322 m&!l). fu&h coocentra::ic>n5 of 
dissolved .:,s (avg. 0.036 mg/l,; are a>SOC.ated wtth !be :-o;a·OC0-3 ground 
"~uer. Otl field and agricultural attivities, such as bnne d.lspoi.al aoG 
pesocic!e applu:atioru.. account for the aothropogemcally altffeod waten. 
T~ waters have very low As conce::uratioru. (avg. >0.001 mgi!). AI: 
evaluation of hiStoric land lUe r«ords a."\d ex:tsting bydrocheml.::a.l data 
i.:ldlcare> bUli'IJ.n 3.Cll\1ties are nor the source of dtssolved ~. 

Direct specianoo of several ..w,ren; m<:liones that .arsenate is the 
dominant ~ spe.:-.es. Dissolved Ol<ygen concen.traooru are mv~y 
related to d.lssolved As i.ndlcating local redox control. So methy1atf!C specie.s 
were detecred in surface or ~ ""'-ter sample£ indiG>-ting l>iolog.iu.l 
processa <lo nor affect dlss&ved As. !..eM. As contell.t (Xl£05 m&:ll in 
Sierran recharge 'ftaters ar the bead of the tlo;o.: pam. com.l>ulec! With 
nunimal increases m TDS along the grour..-1 water flow path. suggest that 
<tisso11.1tion of vak<IJlic glass or aruon exdlan&e are the most hkeiy sources 
of dlssolved a:rs.ecic. 
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