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(Rat ) drifiing ‘well paies w the tracer site. Ongoing EM

e me&kﬁm&mmmmmmmgwuhmmmmmmm
. w0 Kionsify -and: ch active mwﬂmmlmmi;tymngwudmmm
traces. rations, . Foliowi ypletion’ of duiss tests, the borsholes wilk be i d with
mwmwxmm&mmwmmmmmﬁmumnmwM
wells as well a5/t wst the region of influence. For various. purge volumes, mwmﬂxmilua
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of the sample that could direcs ol

* A goct by Martin Marietia- Energy Sy {nc., under contract DE-ACOS-840R21400 with the
US. Department of Eoengy. . :

V\BTH12 Sasawskytrao

SPECIFIC FLOWPATHS AND GENERAL PERMEABILITY LIMITS ﬂﬁ FRACTURED
MEDIA: EVIDENCE FOR ALL ROCK TYPES FROM: CARBONATE AQUIFERS.

S&SOWSKY Ira D, Niirrany Geoscience, Inc., 120 Radnor Rd., State College, PA /16801
Kacsrified ifers provide hitherto unavailable informanon oo flow soutes within
.fmwedmcbofal!a PROSITE Such information & uwp mawu’wmw
& 4 ..‘.J\a,‘ﬁow y on many scales, and for constraiming boundary condicions and

& e b models of groundwarer flow.

. mmdﬂawmﬁmmnd media spans scales b individual fra and
large. flow systems.  When studying the former, the cubic Jaw approprissely describes flow -
when studying the lamer, Darcy's Law. may provide a wable approimation of the flow system.

- Ax wmeermediate scales; ‘the specific route (fractuses) aloang which grounds flows is. ump

In. poarlysoluble rocks, which account for the majority of fraceured aquifers, it is
difficulr or i ible to di specific grounds flow routes within the bedrack mass,
because the Toutes e a complex, multi-planar, networks which ate below the scale of casy
cheervation. - However, in soluble (carb } rocks, @ d flow along the most
advanmageous (open) routgs: within the rock muss resuls i the d of rertiaty

members. Agmnkurﬁa\putwastmkadu&ngmtmm End member waters were based
on samples from monitor wells and oil brine from the study area. - Proportions of the
constituent sources varied during the irfigation season as a result of pumping stress.

" Nazurs! salinity increased from upconing of desper saltwater in the High Plains aquifer

derived from the underlying Permian bedrock which contains-evaponite-dissolution brine.
Qil-brine salinity from pagt pollution increased bt at a slower rate. Agricultucal nitrate
from surface infiftration decreased. The chemical variations assist in desermining the
relative sources of water input from differcnt locations in the aguifer during the pumping
season, Caloulation of the relative amounts of water and dissolved constituents from
different locations during pumping is complicated by the recycling of constituents
infiltrating from irrigation water applied at the surface and variations in natusal recharge.
Salinity and nitrate concentrations are substantislly lower and higher, respectively, at the
beginning of the next irrigation season than at the end of the previous season due 10
aquifer recovery during the winter,

BTH 1§ Neison, Steve

CEARACTERIZA“ON AND RB&EDIA‘!'ION ?SASIBIL{TY OF A FORMER WOOD
TREATNENT FACILITY, WASHINGTON

NELSON, Steve, EMCON Morthwest, loc., 18912 North Creck Pasiowsy,
Suite 100, Bothell, WA 98011

A former wood trestment facility in westom Washington prossurs treated wnd tempomuily sored

Mbpmd&mmhw TWWWWM:WMW

COPpRT AN and p locoph (E'CP) Spent treatouent solutions and retort

o ware appaseatly discharged into ing soil aod wo unlined pit oo site, An
’tih‘:ymdy‘“ ing Washingion state 4 ol

s N ol e
3 P

P L2

{h:mﬁcatm) ar a scale which can be readily observed.  The initial fractures contolling the

textiary pososity can usually be easily idencified, These fractures are the same ones that would
mugnwuﬂummiymbkmck Numerous qualicazive soudies, and 2 few quancizative
studies have 5 d the refat o of fracture type w0 growndwarer flow o karsc
aquifers, and the ways in which these fractuses are lisked. Modeling of che devel of karst
: wles bas confinmed the relation b initial fracrures and kamsufied acuifers.

Mmmcmtuﬂxﬂmvmnl)haemmdwmmm&hmmnm&mm
limies on the circuk of grounds n d media. Such Kmirs have been previously
inkerred from well studies.

BTH 13 Dreier, RaNaye B.
FRACTURE SPACING AND CONNECTIVITY OBSERVED IN
MULTIPORT INSTRUMENTED WELLS
DREIER, RaNaye, B.; DAVIDSON, G. Landon, Environmental Sciences Division,

MWWM P.0. Box 2008, Cak Ridge TN 378316352
3 iy active fr; d flow paths
: mdzoak&dgekwwm(om Th:ORRnshuwdmmeEmmTW
Fold and Thrust Beit and overlies an ara of folded, faulted and maderately
dipping Cambrian through Mississippsan clastic and carbonate rocks. A series of 14 corcholes
mrmmmﬂywmwmmummmmm

of the systenn. Each well contains between 18 and 45
Mmhﬁwmmng The most useful methods for idenitfying
potential: hygicﬂhr active fractures. include. detailed core textural analysis,

y, and clectromagnetic flowmeter logging.
P pacing i mmdmhwmmatmmmu
related to near-sorface processes such as ding. - Fractures create a
commected system that shows smooth, Sirdy ' iral o in hydraulic head up

.. 4o depths of 700 fr. mmnmmmmmmamwmm
responses indicative of fractares. Below thesedepds the froctures are more widely spaced
* and are probably poorly octed to un d, Jeading to dictabie and b
vmali&ydrmhcheadmdtms. Loaﬂypaduwofsaaﬂ{vam)ftm)exhﬂm
7o vertical gradient. Mmmmwmywa@mmmw
,u;:w.‘a&ﬁ.ﬁatpmbaﬂyreﬁeaapoot‘ - g

Wmmob&tvedmmathebﬂeoid«pweus” yerants

i ix is prog

The sie hydrog i of:r hed sand aquifer dep d xpoa 4 thin estuarnipe it

d, which ovesli amuy d and coofi "M&ﬂnﬂdmmm Elsvated
Wofm.mmhmawma).ﬁmm
bydrocarbons (PAHS), and PCP were detocted in s0il and groundwater, and sx coay of light,
sol-aquoous phase Dquid &t de former pit. Dempe, sosraqueovs phase hqud has collocted
WW&MW&MW% Discontinuitics and sand lenses within the
silt ap d through the silt aquited.  Wood hemical
mmﬂmwwmmmwmw

A feasibili ﬂudy(FS) duated i diation, soil 2. 3ad solidification/stabikization
of the inated soil.  Soil jon, soil ﬁ,,ndhciﬁﬂofmm foﬂowndby
capping is expecied W be the ost effective method of soil s The d y and
mwoit&nkm&emhﬁyuﬁmdcmﬁmmﬁz unddmmnqw
phschqiud e go6 of soil remodistion. The effect of soit

i dv i ions will be evaluated bofore sny active

’mm

BTH 16 Bach, Jeff

THE USE OF A COUPLED FLOW.SOLUTE TRANSPORY MODEL TO INVESTIGATE
THE TRANSPORT AND FATE OF DISSOLVED CHLOROFORM IN AN
ALLUVIAL AQUIFER: A CASE STUDY FROM THE BITTERROOT VALLEY,

MONTANA
BACH, Jeff, Geology Deggt., University of M Missoola, MT 55805
Between 1980 and 1985, ammpdwﬁﬁmvw MT. legally accepred over
1,000 kilogramns of liquid medical waste hiorofonmn, s depse nop-

aqueous phase liquid. The waste was di a[inu dined shallow tench dug
mmbglmﬂommh In 1967, unsafc conocmrations of dissotvod
were di d down-gradicat from the trench, in the ocal aguifer by

the USEPA. )

it was the goal of this study 1o estisate the length of time, after source
removal, msxywmdzmdmdvedmmcmmsmﬁnmfam
safe drindung water siandards. After 85
mmmmmwmnmmmw

beads ar these levels show a sharp drop, greater than 66 ft., &xgge&ﬁngﬂmthemns
unloading,

jmderptmed possitily as a resalt of
Core analysis shows that ‘most. fractures ane mkx—pata}lel but dip-paraliet
frachires TSt Qoour W prod ity in the g Cammusiva

‘imm“ d
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i BTH Wemofe,Dm\akiO

: k'VMMNMMRAMWWQ
- CONTAMINATION SOURCES IN A SEASONALLY PUMPED WELL
WH&"WWO YOUNG, David P., and BUDDEMEIER, Robert W.,

""emuwmmedﬁmmmwﬁmﬂwwmm Sources of
. chloride weve idemtified using mixing relationships based on bromide/chioside and <
Wm«hmmmmwmmmw

’ M‘lz AS&T RACTS WITH PROGRAMS 1994

dels were buill with ModefCad™ (Gernghty & Miller, Inc.) aad solved with

 Modflow™ (Goraghty & Miller, Iuc.). Following calibration and scrsitivity analysis

of the flow model, MT3D (Zheng, 1990) was used 10 simnlate the behavior of
dissotved chloraform. - Several dial techoiques including the use of & pasiive
barrier wall were evalusied. The resalts of this mode! were used 10 sugpest remodial
technigacs. i

BTH 17 - Abdo, Ginette N.

BASELINE GROUND-WATER MONITORING FOR DOCUMENTING IMPACT OF
ABANDONED MINE FLOODING: BERKELEY PIT, BUTTE, MONTANA
ABDO, Ginette N. Wmam«mm ISOOWaska,& Butte,
MT 59701,

mmamamm&mwmwmammmm
connected SUbBLIIICE mines is being renitored in both alloval and bedrack agudfers. In
addition 1o dedicaled monitoning wells, 250 residential wells, withicy 72 rof, were visited 10

colect water-devel and ground-water quaily daty m the Bulte area.

Waterdevel Gata show a ground-water Gvide between the Berkeloy Pt and a
residential area -twe sth. The present location of the pround-water divide st the




WMwamwmmmemPﬂswzwmm of ailuval
water i the residential area south and southwesy of the pit is altibuted 1o historic
mmmm;m&mmfhmmwﬁmmmmw
mings, Tweive of the 56 residental. wells sampled had one or mare

underground .
axceedances of the primary maximum levels for : 3ht pioxal.
Most of these wedlls are wst south and southwest of the pit, where 3 calcum sulfate waler
type predominates and specfic conduttance values are hghest Ouiside the ares of
water quaity, & calcium bicarbonate type waley exists Throughut maost of the
vailey. mcak;aumwhtatypemrsfmmm son of suifice in the
talings deposits and 1 sent thiough the vadose into the saturated 2one.
TWWmmszwmm mean concentratons. of
Frsemic, cadmium, copper, fead and zing of 362, <8, 1757, 468 and 3262 my/kg. respectively.
“The data gathered dunng this study will De used 10 evaluae changing waler Guaidy

conditions as the water evel in the mining $iStnct cantinues 10 N1s6

BTH 18 Tomasko, David

ASOLUBILITY-LIMITED L EACHING AND TRANSPORT MODEL FOR PRERQICTING
MTROAROMATIC CQVCENTRATiONS AT THE WATER TABLE~
. TOMASKO, David. Envir A Division, Argonne National
Laboratory, Argoane, IL 50439

= This study presents a solubility-limited leaching and transport model for predicting the
- aqueons phase concentration of mitroaromatic compounds at the water table followiing
feaching from an immobile, sorbed phase in a contaminated soil layer. For generality,
the mode! incorpurates the effects of dissolution by infiltrating precipitation, sorption
to soil particles, advection, dispersion, volatilization, and biodegradation along a
vertical, one~disnensional transport pathway.

The govemmg parml differential equation for the time and space dependent
ity fiC CONC o is solved analytically using Laplace transfonn tachmiques
i forthe given boundary conditions: the nitroarcmatic concentration goes 1o zero as the
deptiy o the water table goes to infinity; and leaching in the contamisated soif layer
¢ acts ke a step-function-source in tiune,
| Acomparison between the results predicted with this model and those: predicted
with'a simple distribution coefficient (K.) approach for trinitrotoluene (TNT)
demonstrates the significance of solubility-limited partitioning in the contaminated soil
and biodegradation along the transport path in decreasing predicted aqueous
nitroaromatic concentrations at the water table, and reducing conservatism in inpact
analyses.

- Work supported by the US. Department of Energy, Office of Envirorunental
Restoration and Waste Management, under contract W-31-105-Eng-38

. BTH19  Klingel, Eric J.

OPERATION OF AND GEQLOGIC INFLUENCE ON AN iN-SITU GROUND WATER /
Rm.ﬂ"ﬁ REMEDIATION SYSTEM (UVB) IN SAPROUTE IN THE SOUTHEASTERN

KL#NG&L,EMJ EG Technologes Corp., 1833—0&’5&58&%&' Chasiote, NC

28217, WIGHTINGALE, Etot &, N Consistants, P.C.,

4111-J Rose Lake Dr., C!WWNCQB‘;H? S{AUGHYERJKWEA.

Engmwmg,ScmamTedwmgy B Tywoia Rd., Suite 100,
Chatiolte, NC 28217,

The UVB (German acronym for Vacuum Vagorizer Well) is  paterded vesdu ground-water

mumwdmbgybyt‘éﬁmbﬂ RWGermn,f mo\"smdaduat
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© homogeneity of the regolith as formed by bextures, stuch

The sansated regokih, & the subject LIVE remediation sie, W&WMam

«mmammmmmmmdmm«wmawssamm
) ne sap G 15 BKE VRS in Gram S oM madum 10 e

5and, to sift wilth Clay, and i derived from the berock, a quartz-Dictits ghess. Abundayd
] and croies: d o~ .

wmmmeﬂwmmmmmmmﬁ mevmafﬂu
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B‘m 20  Hackley, Keith

ENARONMENTAL IBOTOPE CHARACTERISTICS OF GROUND WATER FROM THE
MAROMET VALLEY AOUIFER IN EAST-CENTRAL HLINOIS.

HACIGEY, Keth, PANNO, Sermusl, L., Jack and CARTWRIGHT, Karos, Binos State
WWNSEWO&ML .

hmmmmw&xmmmdmrmm
1 mnam&mdmmhmm The MVA I a7 oast-weet trending
burint Dacrock vy aquiler 0omp of clean, R anct gravel with an average

thickness of =30 m. The MVA & coverad by a thick sequence (2100 m) of glacial til wikch
COnairs imarnedsed sanas and graved of local Impotance. Mapr-on and SOpc ahalyses
Inckading 820, a0, 4¥C, *C, and H fiave beon compieted on sampies of Jround wates taken
from the MVA and associated shallower acubers.

The &0 anc 40 values cidained from the MYA are simiar 10 present Gay precpration
mmwmw&mmwwmmmmm
the presant. We sder from the ™0 and 5D data 3 age of app 4,000
years BP for MVA wators. ma’%m%mdezﬂmmm
signficantly along the MVA suggesting differences in geocnemica: avoltion. The highest “C
RALES COCLY 0 thia Cearal porton of the MVA and at the contkence ansa of the MVA and
We Mackinaw Vaiey Adquier 10 the west. Grount water fIom thase bWy aGas Contans

3% pC GIOWNG wales fromm Oihed pasts of the MyA contans from 510
mpuc The regens of lower “C activities are t wekr the I and
megmmmmmwmﬁwk«n
Bedrock lommanons (Pamno o al, 1982 & 1904). The “C activities in the shalow agulers are
rekaed 10 e ryorauic srackenss ohsanved n diferent pans of the MVA.

CaloAaton of rouil wated ages & COMpRCAen by the [ % of mactobia
B0 reiang ofF wakias trom gilere sourtes.  Preltrcry estmates ndGicate 40es irom & tow
thousand years BP i the contral pan of MVA 10 Nearly ten thousans years 0 the eastem anc
westam pans of this aguier

BTH 21 Swarnz, Robert J.

ARSENIC IN GROUND WATER [N THE KERN WATER RANK, SOUTHERN SAN
JOAQUIN VALLEY, CA: A PRODUCT OF HUMAN ACTIVITIES OR NATURE ?
SWARTZ, Robert )., Ca Depr, of Warter Resources, 4300 Easton Dr, #23,
Bakersfield, Ca 93300; THYNE, Geaffrey D., Dept of
Physics:Geology, CSU Bakersfield, 9001 Stockdaie Hwy.,
Bakersfield, CA 93311,
Diwaivm arsenic (As) in ground water has reached cOBCEBUauons as high
23 (.211 mg/] in the Kern Water Bank, & proposed ground water recharge
project. Suff iagrams, Piper plots, 8D and #° 80 analyses were utilized ©
idenuafy three Aistiod] ground water Types 1; a Sierra Nevada sourced, jow
TS m-g 128 mg . Na-HCOS water; 2} a Coast Range sourced, high TDS
{avg. 1138 mg 1}, S04/ Cl-nich water: and 31 an anthropogenically alwered,
Na/Ca-Cl water with moderare TDS (avg. 322 mg/t). High concentrations of

© dissolved as (avg. 0.036 mg/1} are assocmed with the Na-#CO3 ground

water. (nl field and agricultural actvities, such as brine disposal and
pesacide apphications, accouns for the anthropogenically altered waters.
These warers have very low As concentratons {avg. »0.001 mg/ 1. Az
evaluation of historic land use records and expsting hydrochemical dats
indicates human actvities are not the source of dissolved As.

Direct speciation of several waters indicates that arsenae is the
dominant As species. Dissolved oxXygen concentrztions are inversely
related 1o dissolved As indicaring local redox control. No methyiated species
were detected in surface or ground wiler samples indicating biological
processes Go not affect dissolved As. Low As costent (0005 mgli in
Sierran recharge waters atr the head of the fow path, combined with
munimal increases wmn TDS along the ground water flow path, suggest that
dissoluton of voicamic glass or anion exchange are the most ikely sources
of dissolved arsenic.

BTH 22 Mahan, Shannon A.

Sr, 3, AND H ISOTOPES AS TRACERS GF REGIGNAL GROUND-WATER FLOW THROUGH
THE SPRING MOUNTAINS TO ASH MEADOWS, SW NEVADA.

MAHAN, Shasson A and MOSCATE, Richand 1, U8 Oeological Sarvey, MS 983,

Bos 2508, Dever Foderal Censer, Deaver, OO 828,

Water samples cobtened frod two wells and thineen spengs werns sayzdt for 8575z, 5980, s 5D 10
Savadae ground-waky Gow wass troogh e Spnag Mins 10 the Ash Meadows dischage wva. Teo
wills aid o0 SpRRg fepeescating e nocheasiens RACol the Ash Meadaws. flow Syssam, weze ssepiod
@ Mercury Valley, The rasge of 8575y, 8350, and 8D wdues s 3.6 10 14, ~140w -136, an
<IOLS w0 98 9%, rospoctively. The obe sigms aoalyuical procision for ese measurcmens &5 = 005
&S0, 1 035 (30 sad £ 14 (5D

Spwings 1 the Speig Mits. Gscharge fromm wwo & holges
Pass Thoust Faalt. Northwest of the faals, foxrr sprang> secg, romm Prec Aambry
QuaTziEes %0 slERoRes Yiekd relaively highcr 8575z, and teavier 5980 2 8D (15210 390,130 w0
E32, 2 B9 10 92,0 respactivelyy. $57Sr booomes hegher (acreasingly TaOPRC & YU IOV
awymwmwmmmnmsmmmw&wm Soxtheast of e
Laalt, spengs st from Pak yaekd markaddty lower valess. Al

Wilkow Spang for exampic. the 5878, $180, and 8D values are 0.7, ~14.4, and, 47 1%, respocrively.

Crouadwais Bxones west dirough e Sprsng Mins, 10 the Ask Meadows docharge area whch
s contoodied by & T kee-tong Gt Thive spesags (Bag, Bole, and Last Chaboe) & G soahern ead o
the fine, Bave a0 ORNG sgnature st Goss St five Sam apnings sampiod further porth. The rrige
tor §878r, s-bamsovmﬁummmmu {10 135, -24 504139, ad Sil e
- 301 X, respocuvely. The fouw noxth and Pol of Rocks)
mu@mwmmuwm Séw-l&x 13.91» - 308 3%

These 3 il are relmod K pe 20 walipke Sow puths. The digher 8787
wﬁm&zwwzﬁmw Appea 1 refion & componcnt of Ficw tarugh te.
S rocks, of Chrousad-water dinchangiag e £ et spridgs

myMpmd&&cmmmSm Mams.. avoiding iseraczion wid che

pve diforeacas s 5180 aad 5D vakats booeos bigh
M)memmuwmmmammmumm
s, which & cmd drongh 10 e Sicharge sacs.
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