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ENVIRONMENTAL ENGINEERS, SCIENTISIS T PIAi{NERg

July 30, 1993

Mr. Michael J. DiPietro
Engineering Geologist
Bureau of Western Remedial Action
Division of Hazardous Waste Remediation
New York state Department of Environmental conservation
50 Wolf Road
Albany, New York 12233

Re: Miller container RI/FS order on consent Index #A7-0227-90-04
Site #738029

Dear Mr. DiPietro:

Enclosed are four- copies of the Remedial Investigation Report which is referenced in
subsection 8.2.2 of the_ approved RJ/FS Work Pla-n, and in'Paragraph IV of Order on
Consent Index # N.0227 -90.04.

Data incorporated into the Rl.Report include results of a pumping test performed during
August l9V2 at the Fulton municipal wells,.ande pumping test perfoimed äuring Septembei
1992 at R\ry'I. The entirety of the Municþal RquúerÞumping Test Report-(November
1992) is contained within the RI Report as ep¡ienaix V; corñments reäeived from the
l{YsDEc following review of the pumping test iéport will be addressed in this letter.

The RW'l Pump{g Test Repo¡t (December 1992) has been revised (May t993) and
constitutes Appendix W to the RI Report. Specific NYSDEC 

"ommenìs 
on the ÍtW.t

Pumping Test Report will also be addrèssed in this letter.

Section 8 of the Report contains an updated RI/FS schedule which has been modified to
reflect RJ/FS activities which will bs performed cluring the next several months. This
schedule reflects the submission of the fu Report by the-end of Juþ 1993 and calls for the
submission of the Interim Remedial Action'Alternative Screening Report (preliminary
screening !'epo¡1).bf mid August 1993. The schedule also projeõts trrä ruing of the Fé
Report in the middle of December 1993. With reference to the schedule submitîed with the
April 1992 Draft Remedial Investigation Report, we have reduced our time allotment for
completion of the FS Report by I l/2 monthi. However, this time frame for submission of
the r! Report is based upon ihe assumption that we will receive by mid September both
formal written |IYSDEC approval of the RI Report as well as commõnts on th'e preliminary
Screening Report.

In an effort to minimize paper volume and avoid unnecessary duplication, the appendices
to. this RI Report are presented in the form of addenda on-d updot"s ro the aþþendices
submitted as part of the Draft RI Report. The addenda generally consist of the additionalrJ

i'

t
FAX:3154574959

R€CIq¡O PAPÊN

74TI1 HENRY CLAY BOULEVARD UVERPOOL NY 13088.3511 315.457.4r05



MA¡CCIJVl
PIRNIE

July 30, 1993
Page 3

Addendum to Appendix P (Febnrary 1993) - HyOrautic Conductivity Results and
Graphs. Addition of $e hy{1a_ul!c ænductivity results and Aqtesolv graphs for slug
!"!!ing performed at MW-60S,I,D, and retesting at MW-t2S;'tvtw-tãDi føW-fSOj
MW-23D; MW-2BD; MW.29D; M\tr-3tS,D; unã MW-¿9D.

Appendlx R (Update¿ Febnrary 1993) - Key Ground Water Parameters Data Tables.
Entire appendix updated to reflect data through August 1992.

Appendlx S (Updated Febnrary 1993) - Water Quallty ye6us Time Graphs(Monltoring Wells,-Recovery Wells, TCA & TCE at r.z an¿ M-2). Entire upp"nïñ
updated to reflect data through August 1992.

Appendlx v - Munlclpar Aqulfer hmplng Test RepoÉ (November lgg2),

Appendlx W - RW'l Pumplng Test Report (December t992, revlsed May t993).

Draft Rlaqpendices which remain unchanged are not included in the three volumes makingup the RI Reporq however, these appen¿to are referenced in the table of contents with
the_appropriate Draft RI Report voiùme number. In addition, sheet 3 found in the backof Volume I is the only sheèt which was revised since the Draft nr neport was issued;
therefore, sheets l, 2, 4 and 5 have not been reissued with th; fin;i r"ñ. shoutd you
require any additional copies of the appendices submitted with the Drafl zu, ,t u addenda
submitted with this report, or sheets iiz, q or 5, please do not hesitate toüu.

As mentioned above, the NYSDEC returned several comments on the Municipal AquiferPulginq Test Report (November 1992) and the RW-l Pumping rot n"pãtt (December
!9?2) followíng their revíew of these reports. The NYSDEC's comments are addressed
below.

The Municipal Aquifer Pum.ping Test Report is contained in the RI Report as Appendix V.No revisions have been made tõ the tuport itself; instead, we offer theiollowíng responsesto specific comments.

1' whil.e. acknowledging the difficulties in attaining stabilization of the
municipal aquifer (as referørced on pages 3-3, 4-5,-4-7,6-l and 6-2 of the
report), emphasis was placed on the infoimation which was obtained and the
subsequent conclusions which were drawn from that information, within the
constraints.g{the lguifer dynamícs. We feel that the t¡pical operation of the
Kellar Well No.l (K'l) system, pumping almost constantly at an optimal flow
rate, provides adequate data to delineate the extent of ínfluence at wells on
the Miller properry due to the operation of K-1.

2. The shape of the cone of depression around K-l and Kellar Well No.
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2/Municipal well No.2 (K-2/M-2) are discussed within the report as beingattributable to both the anisotropic nature of the overburden and thepresence of the osw.ego River acting as a recharge boundary. s"uru.r.*soil descriptions and iquifer characieristio ru"n ã, transmissivity indicatevariations within-the aquifer material. rhe iniuen." 
"i 

,t 
" 

oswego Riveron the patterns of drawdown is addressed with reference to the cone aroundK'2/M'2 on page 4-2, andwíth reference on page 4-3to the cone around K.l.

on Figure 4-7, e_quipotential lines are shown in blue and flow lines areshown in red. The how ünes terminate a_t approximatery equally spaced
î*rtr.rlong an equipotentiat line-near K.r ïi K.2,¡r/í.2. The flow linesstart at right angles to the oswego River (rech*g; ffi;ary) and intersectthe equÍpotential lines 

1t rigtrt.aigles. The interãection-år tn" nvo familiesof lines produces a net of ãrthoþnol 
"rur 

trr"l-in;; cases are nearþsquares' but in most cases are notl The more $e eguþãàntiar lines d"p.äfrom concentric circles around a discharge point, tri" irìr" non.square thecells will be. The geomet.ry of rhe cone-or'o"fre*ián 
".ouno 

K-l and K.2/M'2 results in asymmetriõ draw¿own cones and therefore non.square ceüs.TheoretÍcall¡ the flow through any celr 
"d"Èìh;iãJ'ir,rougt any other

The discussion on pages. ó-2 through 6{ of the report is presented with theunderstandíng.that-municipal r""[Jr-z and M.2 rrã"" 
"lrã"¿y 

been affectedby contamination emanating predominantly from the ar"" 
"ur, 

of the TaylorProperty on Miller contañär-ptop"rty. since tilJ water frow fromidentified source areas on ttre ¡r,truer cäntainer põ;;ry is ro rhe wesr, inthe general direction of K-2/M-2, .n¿ tt u prin"þaì'Àripon"nt of groundrvater contaminant migration is due to advectìon, ,ü;"*äination detectedin the identified source areas wourd probably evenruaüy be drawn to K.2/M.
?-:ll_"_ryrpiT,g regimen ar these welrs is maintaineã oiin.ru"r"d and nomterceptor wells are installed to contain tr,, grouna *"r., contaminantplumes. contamination referencea in tt¡¡s ilt"il,Ë Juïp¡ng test reportis considered to be contamination 

-currentry 
identified on the Millercontainer site, with a discussion of the pJå"ti"l'6;-i¡rther migratÍontoward the municip.{..aquifer. contami"d,-;i.ö;;ioi'r"i", are discussedrefativg to the_possibiliry or, *nì.,,,in"tion.presentry detected at K-2/M-2migrating to K-r; contamination currently identified on Miller containerproperry continuing.ro 

-migrate to K-2/irr-2 and 
"u"nru"uy 

to r-t; an¿

ffJ,¿Tt:::::n 
identified on Mirer con tåinei prõ";,y ;sruiing airectry ìo

4.

¡

!
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The RW'l Puryninq Test Report has been revísed pursuanr to many of the NySDEC,scomments and is included in its revised lolq in the RI R"port as Appendix W. Responsesto specific comments made by the NysDEC are pr"r"ni"ã u"to*.

1. we have provided the NysDEC with the data on froppy disks.

2' In general, the correction factor is derived from measuring changes in waterlevels at "backgroundn wells, i.e. wells considered to be out of the influenceof the. primping well. water level trends observed ar the b*kgil;ã-*L1,
over the duration of each phase of the pumping test are averaged and thensubtracted from drawdown or recovery measured at the wells within theinfluence of the pumping welr over tt "i.r" ii.e perioa.

During the september t992 Rw'l pumping test, we monitored water levelsat upgradient shallow wells MW-383 anù rvr-wgós. At the tir", t"u iutt tt 
"tthe monitoring of these wells wourd provide-contrår ¿"t" ,ìí;1Ë;;ru

located outside of the influence of any riurping *"ü. Ho*"u"ç as you point
out.in your comment le*er, the weils monitõre¿ in-tt¡e ;üü;'"r-ñw.r
luru]g the pumping test are screened at intermediate and deep intervals.
Furthermore, qlany of the monitoring,"uur .i" tãàted berow the semi.cotfining tilry 

"-þy 
layer which would selrve to aetay r".t 

"tg.. 
rtr"r"iorã, i'rr.utilization of MW-38s and MW-39s as backgrouná rnonitõring *.u, *., notappropriate in this c¿se.

Based on a review of the pumping test data, it is apparent that well Mw.ssD
was nor affected.during the recovèry g*I"ïlo*n it ur", of the test. Duringthese phases, the wãter level in Mw.55D .,u, on an overaü slightrydownward trend,.and was apparently not affected by rainfall events tha¡occurred during the test. Thii weü w-ourd properry ,ä*" u, a uact<ground
well for Rw'r discharging ar a rate of seven giuorí, per minute

ecggrdin$¡ the report has been modified to eliminate the use of MW.38S
and MW-39s as. background wells and to in.o.pãrui" tt e use of MW.55D asa background observation well. The report has also been modified by i '
o Removing the pr-ecipitation data chart as the rainfall apparentry had

no obseryable effect on the wells monitored during thä'test. 
r ---

o Eliminating the correcred drawdown figure (Figure 4).

o Inserting a new Figure 4 which illustrates the recovery during phase
I of the pumping test.

I

¡i
t:
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' .Modrfying tables in the report to refláct data that are not corrected
by the MW-3SS and MW-i9S water levels.

In addition, background wells scheduled to be monitored during the plannedflow increase at RW-r (and RW-3) wilr includ" ,t 
"uo* "nd 

deãpzo;;;;h,
and. wells existing under both semí-confined 

"nd 
unconfined conditions. Allbackground wells will be located outside 

"r,rr" "*p""r"ã 
¡nnu"n.e of RlV.lat the higher pumping rate.

we agree with the l.rysDEc comment that the fitting of tlpe curves to thebulk data. Tay.not be the b€sr approach with ,;6*i to isorating databenveen inflection points. Howivär, ttre process'ãi-uring the best_fitapproach qrobably yieldsthe best approximation of theãata as a whole. rffe
have included someadditional appüätions of the ,otutio* (see the respons€to comment 4) where the tlpi äurves are fit to 

""rry 
àìt". we will also

lpply the information we obtäin during the test or nív.r ar the increasedflow rate to these solutions.

T-he 
Ç_oop.er-Jacob solution has been applied to MW-20D for data prior tothe 100 minute poinr. rvranualry plorteå äata and cahùaieo parameteñ are

:hory on a graph which has beån added to Appendix g-ãitr,å r.port. T"ti;2 and the discussion of the results have beeì modifïeà to include theseresults.

An examination of.the hydrographs ín Appendix A reveals the presence ofthree ¡ecl¡arge periods ai moõt weus mon¡iorea aurin! 
-ptoru 

2 (drawdownphase) of the pumpíng test.

l",li::1"^"1":g: period, during which the smallesr amounr of recharge oftne tnree recharge. periods occurred, can be seen on the graphs ueginîintabout one hour after the start of phase 2 and was observed at all welrsmonitored exceptlvrw-rgp, Mw-s6D (alqMw.ssó; il;;"er, no respons€was observed during.any phase at tr¿w.ssp). The,å"onJ ,""ii"rg" ri.rio¿occurred about one day into phase 2, rang¡ngfrom lg hours at MW.I7D to24 hours ar several.welrs and averaging 
"ioút 

z¡ hourslnto trre drawdown
gh.:": -This perioSr reltrarsr *uõ oÈserved ar aü wens excepr Mw.s6D(and Mw'55D). The thírd iecharge period, d;ring-;hich ine gr."to1
rebound occurred, started about wo ãayi into the ¿r"õ¿o*n phase and wasobserved at all wells except Mtv.tTD (1"{_lurwsjol. Ä relatively smallamount of recharge was detected at Mù.t9D _d-uring ítris perioa .oñrp"r"ato the other wells where the third period of rechargã o*uir"a.

The frst 
.rer.harge period may be the result of the intersection of sand and

gravel units in the immediatevicinity of the purpin!,""u as the drawdown
spreads from the welr. As the availåbility of groùn¿"*"t", in these units isl

''
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depleted, more rapid drawdown would ."ru-L. The second recharge period
is attributed to thà increased availabil.ity of ground water as the drawdown
cone spreads into the area where the siliy chly hyer terminates. The earliero:fl1,:*l this period at MW-17D in¿i"ut"r-that the silty ctay tayer islaterally less extensive in this direction rror ñw-î 

'TËîir¿ 
period ofrecharge is attributed 

19 $e.avaitlu{tr of ground *ut"r t or the pond, andperhaps the drainage ditch that exits from t-he pond's rouit r""rt corner. Thelack of this recharge period at Mw-nD andìhe relatively rino, rechargeobserved at MW'19D and MW.56D during this periJuã.-iun.rion of thelocation of these wells relative to the pona.

Rapid drawd-own/recovery fluctuations can be observed at each well duringthe peak traffic periods oi the day at the container plant.

These observations have been incorporated into the modified Rw-t pumping
Test Report.

6' Data collected from Mw-55D have been deleted from Appendix B(transmissivity and storativity graphs, including calculated aquiferparameters), Table 2, and the text hasbeen modifieð accordingly.

m; fw-'t9D log'log plots in the draft Rw-l Pumping Test Report did notinclude the data collected late in pt¡ase z. ns n'oteã in the response roComment 5, a recharge event did occur at thís well at the end of phase 2.The recharge c¡¡n bã seen on the hydrographs in afpenJi* n and isattributed to the effect of recharge from surface water in the area east andnortheast of MW'19D.--A smallei recharge event also occurred at this wellat about 24 hours into Phase 2. This rechirge is attributed to the availabilityof a larger 
.tuppq of ground water as the driwdown from Rw- t spreads intothe area where the silw clay layer ends and .n"ount"À-u gr"ur", saturated

thickness.

7' We have.applied the Todd Equation the NysDEC referenced in itscomment letter to the pumping iest data. AccordÍng to it 
" results, theground water divide seþaraiinf the area where contamination would orwould not be drawn to tiw-t is-located to the north 

"f 
Mw.Ci. Therefore,according to this method, the contamination at MW-8I is bein! interceptedbr Rl-t. The ground water divide is shown on Figure 5 of the modifiedRw'J 

.PYtping Test Report. I should point out that the contamination inthe vicinity of MW'56D and some contaåination that is undoutàdly present

finveen 
Mw'56D and MW-8I is apparentþ not being captured by RW-r.-rhis portion of the contaminant piuru is probabfr"rþonrlu" for thecontamination observed at MW-13ö.

we are hopeful that the Department's concerns relative to the Municipal Aquifer pumpingI

;ì
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Test Report and the RW.l Pumping Test Report have been adequately addressed within
this letter response.

Copies of this report are also being sent to the undersigned. We understand that one of the
copies being sent to Charles Branagh (I.IYSDEC-Region 7) can be used for filing at the local
Document Repository the City of Fulton Public Library. If you should require additional
copies of this report for this or other purposes, please let me know.

Very truly yours,

IVÍALCOLM PIRNIE, INC.

yú"¿La,U^
Mark D. Wilder, CPG
Senior Project Hydrogeologist

enclosures

cc: Charles Branagh, NYSDEC (w/2 enclosures)
G. Anders Carlson, NYSDOH (w/2 enclosures)
Michael læsseç I.IYSDEC (w/1 enclosure)
Ronald Heerkens, I{YSDOH (w/1 enclosure)
Michael O'Toole, NYSDEC (w/1 enclosure)
Evan Walsh, Owego County Health Department (w/1 enclosure)
Garrett Reich, Miller Brewing Company (w/1 enclosure)
Dan Barthold, Miller Brewing Company (w/1 enclosure)
I-ev lftopp, Miller Brewing Company (w/1 enclosure)
Edward Martin, Miller Brewing Company (w/o enclosure)
Jeff Boehler, Miller Brewing Company (w/1 enclosure)
Alex Melnyk, Miller Brewing Company (w/1 enclosure)
Kelley Brown, Miller Brewing Company (w/o enclosure)
Kwesi Mends-Aidoo, Miller Brewing Company (w/1 enclosure)
Barry Kogut, Bond, Schoeneck, & Kin! (w/1 enclosure)

mw
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I.O INTRODUCTION

l.t GENERAL

This Remedial Investigation (RI) Report has been prepared for the Miller Brewing
company, container Division site (Regist ry #738029) located in Fulton, New york (Miller).
The report includes information obtained during previous site investigations as reported in
the Interim RI Report (June lggl), the Draft RI Report (April lgg2),and data collected
to supplement the information presented in the Draft RI Report including the municipal
aquifer pumping test and the RW'l pumping test. The IRI Report was base<J on data
through March l99l' The RI Report is baseci on <Jara collected through January 1993;
however, water quality data presented in this report are through August lgg2 since this was
the most recent ground water sampling event which included all sampling locations. The RI
Report has been developed basecJ on united states Envíronmental protection Agency
(EPA) guidance on RI/FS report preparation and New york state Department of
Environmental conservation (NysDEc) guidance on rhe RI/FS process.

The work performed for the Rt is in accor<Jance with the RI/FS work plan which
was originally submitted in May 1990, revised in ocrober 1990 and approved by letter from
the NYSDEC dated February 13, t991.

12 PURPOSE OF THE REMEDIAL II{VESTTGATION REPORT

The purpose of the RI Report is to:

l' Discuss the field investigation activities performed at the site prior to andduring the RI.

2' Present the additional cJata collecteä during the RI for the time period fromMarch 1991 through January 1993. . 
preseit trre lrouna water lir.iiù ã"t"collected through-Augr-rj-r?12,prus the recenr nnoriii"or <lata from the newestsite well cluster (Mw-60S,1,D).'

3' Evaluate the data collected relative to clefining the nature anct extent ofcontamination attributable to the use of the formå rpiu 
"ontoinment 

tank andadditional source areas ar the Miiler container f..iüt.
4. Reassess the remecJiation being employed at the Miller container site.

tv28-248 ¡-t R¡SECI.



).

6.

7.

Present the baseline risk assessment.

Assess the tlata collected to cletermine if aclditional work is required at thesite.

Define the aquifer from which K-1, K-2 ono ú-z wirhdraw ground water inorder to evaluate the potential for currently identified ,ii" 
"onturination 

tomigrate to K-1.

Present a refined líst of remedial actions for review and assessment during theFeasibility Study (FS).

8.

l3 SITE BACKCROUND

l3.l Slte Loc¿tlon and Hlstory
Miller Brewing company owns and operates a container Division

Volney, Oswego County, New york.

The container faciliry is located approximateþ 1200 feet southeast of the city of
Fulton' New York municipal boundary, approximately 1000 feet northeast of the osrrego
River and approximately 900 feet south of New york state Route 4gl (Figure l-l).

A spill containment tank, with an approximate capacity of 500 gallons, was installed
when the container Plant was constructed. construction was completed in 1976. The tank
originally installed was a steel tank which was replaced with a concrete tank in 197g. No
evidence of leakage was foun<J and no samples were collected at the time of this
replacement' The tank was connected by three pipelines to trench clrains in the drum
storage room' The discharge outlets from the trench drains were pluggecJ in December
1985' During April 1986, the spill containment tank and the piping to the drum storage
room were excavated and removed. The former spill containment tank and its associated
piping layout is shown on Figure l-2.

Although there were no recorded spills'in the drum srorage room, visual and
olfactory evidence of possible contamination during the tank removal led to the hiring of
an engineering firm to collect samples from in and aroun<J the tank and its associated
piping' samples of the spill containment tank contents and samples of soil an<l water
collected from outside the tank all contained relatively high levels of several volatile organic
compounds (vocs)' Miller notified the NYsDEc and hired an engineering firm to conduct
a hydrogeologic investigation in the vicinity of the former tank.

in the Town of

tæ8-248
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During the course of what turned out to be the fírst phase of the hydrogeologic
investigation, it was discovered that one of the same compounds that had been cletected
near the former spill containment tank had also been detected at one of the city of Fulton
municipal water supply wells. This municipal well ,uui d"t"rrined to be roughly
hydraulically downgradient of the spill contaínment tank area. Therefore, additional
hydrogeologic investigations to determine the extent of contamination due to the leakage
from the former spill containment tank system followed. During these investigations,
numerous monitoring wells were installed at the site in an attempt to define the subsurface
geological and hydrogeological characteristics and to provide points for collecting ground
water samples for chemical analyses. Eventuall¡ a ground water recovery sysrem was
installed to withdraw contaminated ground water for on-site rreatment. A summary of all
investigations performed at the site to date follows.

132 Prevlous Investlgatlons

132,1 Spill Contalnment Tank Removal (19g6)

Day Engineering, Rochester, New York was hired by Miller to collect samples from
the spill containment tank contents, from the soil and ìvater from the excavation area
around the tank after it was removed and from the soil below the piping from the tank to
the drum storage room. The sampres were collected during April 19g6.

The soil and water samples collected from inside and around the spill containment
tank all contained elevated levels of l,l,l-trichloroethane (TcA) and tetrachloroethylene
(TfcE)' The same compounds were also detected in soil samples collectecl from under the
piping to the drum storage room. Some of the samples also containetl methylene chloride,
1,1-dichloroethane ( l,l'DcA), trichloroethylene (TCE), toluene, rylenes an<l ethylbenzene.
A summary of the analytical results is listecl in Table l-1. This release of contamination into
the soil antl ground water around the tank prompted Miller to employ calocerinos and
Spina (c&s) to conduct further investigations ín the viciniry of the former tank and its
associated piping.

1322 Phase I: Investlgation by C&S (19S6)

C&S was retained by Miller to perform the first phase of the hydrogeologic
investigation. Ten soil borings were completed to <letermine the nature and thickness of
geologic units around the former spill containment tank location, to permit collection of soil

t-3 R¡SECI.



MILLER CONTAINER

TABLE I-I
APRIL 1986

SAMPLE RESIJLTS STJMMARY

A
Liquid from

Spill Containment
Tank (ugn)

B
Soil under Piping

19' North of
Building (ug/kg)

c
Sludge from

Boüom of Spill
Tank (ug/kg)

D
Soil under
Piping next

to Building (ue/kg)

E
Soil from Sourh

side of Spill
Tank (ug/þ)

F
Water from

Excavated Area
añer Tank Removal

(uen)

I, l, l-Trichloroethane

Modified from: Report, August,

Ol-FcÞ93
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samples f'or an assessment of soil contamination and to provitle boreholes tbr the installation
of monitoring wells. Although the likely direction of ground water flow was prerletermined
to be generally to the west from the spill containment tank area toward the oswego River,
six borings were drilled in an approximate semi-circle arouná the former spill containment
tank location to provide information on potential contaminant migration in different
directions' The other four boreholes were drilled in a direction to the west and northwest
from the former tank. The locations of these boreholes are shown on Figure l-2.

The soil borings were drilled to an average depth of 50 feet below land surface,
where a relatively low permeability glacial lodgement till occurs. Based on the 6rillÍng in
this area, it was determined that overlying the lodgement till is a high gravel content si¡ty
sancl, averaging four feei thick. overlying this unit is a sandy silt deposit, averaging 37 feet
in thickness, then fill materiar, averaging ten feet thick.

The top of the lodgement till was cJetermined to dip to the west-northwest, resulting
in a northwest thickening wedge of unconsolidated material overlying the lodgement till.

Recorded HNU readíngs revealed that the total organic vapor concentrations were
low in the soil samples collected to the north, east and south of the former spill containment
tank area' However, the total organic vapor content was relatively higher to the west and
northwest' Therefore, four monitoring wells were installed in this direction from the former
tank' The locations of the boreholes where monitoring wells were installecl (BH-7, g, 9 and
l0) are also shown on Figure l'2. The wells were screened in the silty sand and gravel unit
immediately overlying the lodgement till (the "deep" zone) to monitor for the presence of
a dense nonaqueous phase layer of contamination since many of the compounds have a
specific gravity greater than that of water. It was assumed that the low permeability glacial
lodgement till unit, compared to the overlying sand and gravel, would serve as a barrier to
downward vertical contaminant migration. The drilling logs and well construction diagrams
for wells Mw'1, Mw-2, Mw-3 and MW4 are provided in Appendix A.

Ground water samples collected from the wells were anal¡zed for the compounds on
the EPA Gc/Ms Method ó24 list. A summary of the analytical results is shown on Table
l'2' Several of the compounds detected <luring the analysis of the samples from in and
around the spill containment tank ancl below the piping were also detected in the ground
water samples.

Measurement of the water levet elevations in the four monitoring wells indicated that
the ground water occurring in the deep zone was flowing to the west toward the oswego

tg28-248 t4 RtsEct.



MILLER CONTAINER

TABLE I-2
ST¡MMARY OF COMPOT'IIDS DEf,ECTED IN GROT'ND }VATER SAI{PLES

DURTNG THE C & S IN1IESnGATTON (1986)

t,I-DICHI-ORO-
ETHYLENE

(ug/t)

I,I-DICHLORO-
ETHANE

(ugn)

tElt fl I LtIlt
CHI-ORIDE

(ue/t)

I,l,l-TRTCHLORO-
ETHANE

(ug/t)

TRICHI¡RO.
ETHYLENE

(uen)

TE:rRACHLORO-
ETHYLENE

(ug/l)

TOLUENE

(ue4)
MW-l il0 26 93 350 7t 230 6t
MlV-2 BDL ll 2t 8@ BDL BDL BDL
MW-3 8J l3 73 4æ BDL 150 l5
M$¡-4 BDL 6t 9t 4300 BDL BDL BDL

NOTES:
BDL : Below Detecrion Limits (10 ug/l)
J = Estimated Concentration

Ol-FcÞ91
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River' The water level elevations collected from these wells during this phase of work are
tabulated in Appendix B' one of the city of Fulton water supply wells, Municipal well No.
2' was determined to be located hydraulically <lowngradient between the former spill
containment tank location and the river. During the course ortr," c&s investigation, it was
discovered that 2 ug/l of rrcE was detected at Municipal well No. 2 during Augusr lgg5
and August 1986.

The presence of TTCE at Municipal well No. 2 and in the soil and water near the
spill containment tank, coupled with ground water flowing in roughly a direction toward
Municipal well No' 2 from the spill containment tank area, led to speculation by the
NYSDEC that the contamination from the spill containment tank system was responsible
for the contamination dËtected at Municipal well No.2. DuringAugust 19g6, the NysDEC
first requested that Miller start sampling Municipal weü No. 2. In lieu of sampling the
municipal well, Miller offered to install a well cluster (consisting of a shallow well screened
at the water table and a deep well screened just above lodgement till) at the property
boundary in line benveen the municipal well and the location of the former spill
containment tank' The NYSDEC accepted this proposal, but it was atso cletermined that
additional work was necessary ro:

l. 
""":,1i,"ffijïJi:::Jf 

the grounct warer plume emanating from the spi'

2. Establish and evaruate potentiar remediar arternatives.

3. ultimately imprement a remediar approach that wourd crean up the spilrcontainment tank contamination.

1323 phase II: Initial Investigation by MpI (19S6)

Malcolm pirnie, Inc. (Mpr) was contracted during september
following work tasks

' Evaruate literature on the city of Furton water suppry system.

r Oversee test borings and test pit excavation.

. Collect soil samples for chemical analysis.

r Oversee the installation of monitoring wells.

r Estimate horizontal hydraulic conductivities ancJ seepage velocities.

tv¿8-248 r < 
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' collect ground water and surface water samples for chemicar anarysis.

These tasks were comprete<J during september and october r9g6.
presented in a report, dated December 19g6, and are surnm arized
paragraphs.

The results were

in the following

A. Literature Evaluation

Literature was not available on the well construction of the municipal wells or the
discharge piping layout, nor were drilling logs available. some informatíon was obtained
during conversations with city and counry officials. Additional information was obtained on
the general characteristics of the aquifer from which Municipal well No. 2 cJraws its water
supply.

Municipal well No. 2 was initially reported to be a 3-foot diamerer, concrete casing
Ranney collector well which was dug in the early 1900's and exrends to a depth of about 35
feet below land surface. At the bottom of the well, it was reported that six perforated cast
iron pipes extend eight to ten feet radially from holes ín the concrete well. However, based
on information (in the form of a video tape recordecJ <luring the process of well
redevelopment) made recently available by the city of Fulton, it appears that this well may
not include the cast iron pipes as originally reported. The well diameter does not appear
to be wider at the bottom than at the top, whích would be required for hy<lraulically jacking
the cast iron pipes out into the formation.

A United states GeologicSurvey (Uscs) well was installed near Municipal well No.
2 during 1981 to obtain information on the subsurface units in the area. The location of this
well and another uscs wetl (usGS'l) in the area are shown on Figure l-3. The tlrilling
logs for this well show, in descencting order, eight feet of clayey sanci ancl gravel, two feet
of sandy clay,25'5 feet of sand and gravel and 12.5 feet of coarse gravel. The total depth
of <Jrilling for the well was 48 feet. No information was available on the characteristics of
the aquifer near Municipar weü No. 2 berow thís 4g-foot depth.

B. Test Borings and Installation of Monitoring Welts
The test borings were drillecl to permit the installation of a shallow well to a clepth

of about five feet below the water table and a deep well with its bottom coinciding with the
sand and gravel/lodgement till contact. Eighteen test borings were completed cluring this

tnï-248
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phase of the investigation. A monitoring well was installed in each borehole. The location
of the wens instaned during this phase of work are shown on Figure t-3.

Monitoring wens MW-lOs,D were installed first, folrowed by MW-gs,D, Mw-gs,D
and MW'7S,D' Monitoring well cluster Mw-lOS,D is lólated about 150 feet east of
Municipal weu No' 2 at the Miller property boundary. while cluster Mw-gs,D was being
installed' Mw'l0s,D were developed and sampled. The samples were submitted to an
analytical laboratory and 24'hour turnaround was obtained. while cluster Mw-9s,D was
installed' water from MW'8s,D was sampled and anaþed, and so on. well clusters MW.7
through Mw'10 were intended to enable monitoríng of ground water quality along potential
contaminant flow paths between the spill containment tank area and Municipal well No. 2.
The ground water samples were anallzed for compoun<Js on the EpA Methods 502.1 and
503' l lists' based on NYsDEC request. All compounds were below the detection limit
(generally I ug/l) in the initial samples collected from well clusters Mw-10, Mw-9, Mw.7
and we[ MW-SS. However, 3 ug/r of r,1-DCA was detected at well Mlv-gD.

subsequent to well cluster Mw'7, cluster Mw-6s,I,D was installed. well clusters
were then completed at the initial four deep well locations (MW-l through Mw.a) by
installing shallow wells and upgradient well MW-5 was installed to moniror background
water quality' Due to the thin interval of unconsolidated material over the lodgement till
at the Mw'slocation, only a single shallow well was installed. The intermediate well in the
Mw'6 cluster, Mw'6f, was installed due to the occurrence of oil staining in the interval
between the projected screeníng depths for wells Mw-6s and Mw-6D. oil-stained samples
compiled from water obtained from MW'61 and oil samples from two underground storage
tanks' which contain oil'based products and are located hydraulically upgradient of MW.6l,
were anal¡zed by gas chromatograph (cc) in an attempt to cross-match GC peaks. No
match was made.

The last well cluster installecl during this phase of the investigation was Mw- l ls,D.
This cluster was installed in response to the l,l-dichloroethane contamination detected at
Mw-8D' Drilling logs and well construction <iiagrams for these wells are included ín
Appendix A.

C. Ground Water euality
Ground water quality data were obtained from MW-5 in october lgg6 and are

contained in Appendix c' contaminant concentrations observed at this well are considered

tg28-248
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background levels as MW-5 is located upgradient tiom and out of the influence of the spill
containment tank area' All compounds measured were shown to be below a detection limit
of' I ug/I, except total rylenes listecl as below a clerecrion limit of 3 ug/l, and 1,2.
dichloropropane measured at 2 ug/|.

contamination above background was detected at shallowwells MW-ls, MW-2s and
Mw'ós' Contaminants above background levels were detected at deep zone wells MW-lD,
Mw'2D' Mw-3D, Mw'4D, Mw'6D and MW'l lD, in addítion to the contamination noted
at Mw'8D' The data indicated that the ground water plume from the spill containment
tank was more extensive wíthin the deeper ground water zone.

D. Seepage Velocities

Ground water seepage velocitíes benveen wells were estimated basetJ on hydraulic
gradients, horizontal hydraulic conductivities and estimated effective porosity. The seepage
velocity was estimated to be relatively low berween wells MW-lD and Mw-3D (2 feet per
year); however, the seepage velocity increased with distance from the plant toward
Municipal well No' 2. Between wells MW-3D and Mw-llD, the seepage velocitywas
estimated to be 60 feet per year. Between wells Mw-l lD and Mw-gD, and benveen wells
Mw-8D and MW'10D, the seepage velocities were approximately 145 and 435 feet peryear,
respectively.

E. Surface Water euality
Three surface water samples were collected from the pon<i and one surface îvater

sample was collected from an intermittent stream that tJrains a topographically low area
near cluster MW'10 during periods of heavy precipitation. No compounds were t¡etected
at concentrarions exceeding the detection rimit (usualry l ug/r).

F. Test pit

Three soil samples were collected from a test pit excavated from l0 feet north to 20
feet northwest of the former spill containment tank location (to a clepth of about l0 feet)
and were submitted for chemical analysis. The samples selected were basecl on relatively
higher HNU readings detected in different parts of the test pit. The same compounds that
were detected in the spill containment tank area were also detected in this test pit. The fact
that the contaminants were detected in the unsaturated zone (the water table occurrence
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is about 20 feet below grade in this part of the site) at some distance from the former spill
containment tank and its associated piping inclicatecJ that some type of remeciiation of the
soil in the source area might be warrantecl.

132'4 Additional MPI Investigations Prior to Treatmenú System startup
A. Additional Monitoring lVells

The NYSDEC reviewed the analytical results an<i the report summarizing the second
phase of work at the site. Basecl on the contamination detected at MW-SD, the NrysDEc
requested trvo additional cleep wells to monitor contamination downgradient of MW-SD and
to make sure that contamination was not migrating between well clusters Mw.7, Mw.g and
Mw-9' During December 1986, Miller authorizect the installation of tleep wells MW.l3D
and MW'14D' The NYSDEC also requested that a shallowwell be installed at the Mw-l2s
location to monitor water levels ancJ to validate the shallow ground water flow directions
that were depicted in the December 1986 report. During December 19g6, these three wells
were installed' A shallow well was also installed at the Mw-l4D location in response to
elevated HNU readings. These reaclings were tJetected when a soil sample collected cluring
the drilling for MW'l4D was subjectect to organic vapor analysis. The location of these
wells is shown on Figure l-3.

B. Terrain Conductivity Survey

The occurrence of contamination in the shallow zone near Mw-14D, coupled with
the lack of shallow zone contamination between this location ancl the spill containment tank
area' and the fact that buildings associated with the Taylor farm used to stand in this area,
suggestecl that another source of contamination might be present in this area. A terrain
conductivity survey was initiatett during January l9tì7 to check for underground tanks that
could have been abandonerj when the farm was sotd. The geophysical survey was also
performed in the vicinity of cluster Mw- 10, where a building was formerly locatett ancJ near
Mw'13D' where aerial photographs showed more buiklings associated with the Taylor Farm.
conflicting information exists on the true nature of operations at the building which was
located in the vicinity of cluster Mw- 10. The possible operation of a dry cleaning facility
was reported; howeveç only a launtiry may have existed here.

Relatívely low conductivity values were obtained near cluster Mw-10, except when
near the sanitary sewer manhole. Low reatJings were also obtained near Mw- 13D. Higher
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values were obtained in the vicinity of well cluster Mw-14 ancJ to the south of cluster
Mw'14 along the eastern boundary of the Taylor property near the fence separating the
Miller property and the Taylor property. The higher values along the fence, which were
interpreted in the field as either interference due to rhe fenéb or a result of burie<J metallic
objects, necessitated further investigation.

A backhoe was brought to the site and a trench was excavated along the fenceline.
A 2-foot wide building foundation was uncovered in a location that correspon<lecl to the barn
that formerly stood in this area according to aerial photographs. Metal rebar was utilized
during the construction of the foundation. A second trench was excavated further to the
south' along the east side of the garage which is still standing on the Taylor property. Fill
material' including styrofoam insulation with metal backing was uncoverecJ. At the time, the
higher conductivity readings in this area were attributed to this material. However, in
retrospect, the higher readings were probably also due to the trvo buried steel tanks which
were later discovered on the Taylor property about l0 feet west of where the excavation
took place.

C. Grnund Water Remedlatlon protocol

Ground water samples were collected from all wells on-site during December lgg6.
The anal¡ical data from the December 1986 sampling event, ancl from preceding sampling
events' were evaluated tluring January 1987. These data are tabulated in Appendix c.

A map showing the extent of contamination clue to the spill containment tank leak
was generated and incorporated into the cround water Remediation protocol which was
sent to the NYSDEC in February 1987. The contaminant plume shown on this map was
defined by first determining the concentration value at each well cluster, as follows:

' The maximum concentration of.each compouncl detected in any of the wells

ljrl,,i"u 
cluster was identified from uu'nuuiluul; ;;;;';;i", analytical

r The maximum concentratio.n of all. compounds detected at each well clusterwas summed, resulting in the maximum total tJetect",t o.guni. contaminantconcentration at each well cluster.

These values were considered to represent a worst-case scenario in terms of ground
water contaminant levels. The contaminant plume was then drawn to encompass the
following area.
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Horizontally:

' Regions where the maximum total detecteci organic contaminant concentrationexceeded l0 ug/|.

¡ Areas where the concentration of rcE exceeded r0 ug/r.

¡ Areas which contain detectabre concentrations of benzene.

Vertically:

¡ The saturated ground water zone between the maximum high water tablesurface a.nd the top of the glacial lodgement till below the ñr¿onral areadescribed above.

Benzene and TCE were utilized in the tlesignation of the plume area because of the
availability of NYSDEC class GA grounrJ warer standards for these compounds.

Discussions between representatives of Miller and the NysDEc led to the
conclusion that the remedial program that coulcJ be implemented to address the ground
water contamination in the shortest possible time involved the installation of recovery wells
in the area of the plume and the rout¡ng of the contaminated ground water to the Fulton
Municipal wastewater Treatment Plant (ww1") for treatment. The Ground water
Remediation Protocol was prepared with this program in mind; however, it recognized that
other remedial alternatives for treating the contaminated ground water might also be
feasible' Due to the proximity of Munícipal well No.2, the ability ro conrain the plume and
prevent its migration within a short time frame was given the greatest weight tluring the
screening of remedial alternatives.

The pumping well capture'zone metho<J, developetl by Javandet and Tsang, was used
to estimate the pumping rate and help locate the recovery wells which would be used to
capture the contaminant plume. Recovery well No.l (Rw-l) was intended ro prevent
migration of the contaminant plume in a downgra<Jient direction toward Municipal well No.
2' Recovery wells No' 2 and No. 3 (Rw'2 and Rw-3) were intended to pump trom specific
areas of the plume to speed up the reme<Jiation process. The locations of these pumping
wells are shown on Figure l-3.
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There are certain assumptions that are made about the physical properties of the
aquifer when the pumping well capture-zone method is usecl, including:

¡ The aquifer is homogeneous and isotropic.

. The aquifer has uniform thickness.

. The aquifer is confined.

r The pumping wet screen wilr fulry penetrate the aquifer.

Assumptions such as these are inherent in any method used for the same application.
In order to offset the assumptions, conservatíve estímates of the prume width, hydrauric
conductiviry, hydraulic gradient and saturated aquifer thickness were used.

Based on the conservative values used in the calculation, it was estimated that
pumping 6 gallons per minute (gpm) from RW-l would completely capture the plume.
However, as stated in the Protocol, the actual pumping rate was to be determined by the
operation of the installed system. It was envisioned that RW-l would be installed with the
discharge piping directly to the sanitary sewer. A pumping test woulcl be performed and
modifications to the 6 gpm discharge rate woulcl be made as needed to obtain the desired
drawdowns. Rw-2 and RW-3 were intended to be inítiaüy pumped at 2 g¡rm each.

D. post Ground water Remediation protocor Deveropments

subsequent to the preparation of the Ground water protocol, the NysDEC
¡Jetermined that pretreatment of the recovered ground water woulcl be necessary prior to
putting the water into the sanitary sewer.

This modification in the clischarge requirements meant that a treatmenr system
needed to be in place prior to the performance of the pumping test.

MP[ started an evaluation of various treatment technologies to remove the quantity
of volatile organic compounds that hacJ been detected in the groun<l water <Jue to the spill
containment tank leak. The ground water analytical tiata available at the time of
preparation of the protocol were averaged and the average values were totalled. The total
detected organic compounds averaged 605 ug/l per analysis. Based on these low levels of
contamination, the proportion of relatively clean water included in the total that would be
pumped from RW-l (60 percent) and the pretreatment tlischarge requirements, it was
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determined that air stripping woulcl remove enough volatile organics to meet the effluent
standards.

During February 1987, the NYsDEc conceptually approved of air srripping as the
pretreatment method, provided that several conditions fvere met. These conditions
included:

obtaining permission from the city of Fulton to <lischarge into the sanitary
sewer system.

obtaining.an approved Aír Discharge permit from the NysDEc. This was to
9" tl9 only permit required provided that Miller sign a consent order withthe NYSDEC.

Treatment of the contaminated water to NysDEC specified effluent limits.The discharge rimits set by the NysDEc are risted oå TaLre r-¡.

During February March and April 1987, work was begun to select an appropriate
air stripper that would treat the levels of contamination ro the specified effluent limits.
calculations for the Air Discharge Permit were performed based on the discharge limits,
drilling contractors were contracted for installation of the recovery wells, negotiations began
between the city of Fulton and Miller and the necessity of a consent order was examined.
on April 3, 1987, Miller was notified by the l.IYsDEc that an Interim Consent orderwould
be required' Drilling for installation of the recovery wells commenced as planned during
April 1987' However, since the type of treatment system could be affected by the tinal
language of the Interim consent order, it was necessary to delay work associated with the
finalization of the treatment system.

on April 20, 1987, the NYSDEC communicated new cJischarge limits to Miller. The
April20, l9ST limits are also listed on Table l-3. The lower discharge requirements resulted
in a reevaluation of the treatment system that was intended to be utilized ancl required
recalculation of the amount of organics that woul<J be stripped to the air.

Drilling for the recovery wells occurred during April 1987. However, the wells could
not be completed (well screens emplacecl an<J wells developed) until a treatment sys¡em was
in place. Negotiations with the NYSDEC regarding rhe Interim consent order ancj the Air
Discharge Permit, and with the city of Fulton over the use of the sanitary sewer took place
over the next several months. while these negotiations were underway the basic treatment
system layout was designed. Following is a tabulation of important ¿ates, and the events
that took place on those dates relative to the operation of the treatment svstem.
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MILLER CONTAINER

TABLE I-3
FEBRUARY 20,1987 AND APRIL 20. 1987

NYSDEC EPPLTTUNT LIMITS

FEBRUARY ?ß,1987
LIMITS (ug/l)

APRIL 20,I9gT
LIMTTS (ug/l)

METHYLENE CHLORIDE ?s fYVìærvvv

I,I,I-TRICHLOROETHANE 
5OO

TRICHLOROETHYLENE IO

I,I-DIçHLOROETHYLENE 50

I,I-DICHLOROETHANE 50

TETRACHLOROETHYLENE 4OO

Pegc I of I fìle: F:\PROJ\t02E091 lR¡TABt-3.ìVßl



June 1987 - Treatmenr sysrem design received by Miller.
August 3, rggT - Air permit Apprication senr to NysDEc.
August 4, 1987' sewer Use Permit Application file<J with City of Fulton.
september 23' 1987 - Final bids for treatment system contract received

by Miller.

october l, 1987 - city of Fulton responcJs to sewer use permit Application.
october 5, 1987' contract awarded for treatmenr system construction.
October 7, l9g7 - Sewer Use permit issued.

october g, l9g7 - r'rysDEc issues Air permit to construct.
November rggT - Treatment system construction begins and Interim.

Order on Consent signed by Miller.
January 22, rggg - lnterim order on consent signed by NysDEC.
water levels were obtained at all monitoring wells on a monthly basis and monthly

ground water samples were collected from a reduced list of monitoring wells. Samples were
obtained from all monitoring wells quarterly. The water level records are listed in Appendix
B and the results of the ground water analyses are inclurJed in Appendix c. The recovery
wells were developed during April 1988. Step drawdown tesrs were performed at each well
on an individual basis after well development was completed. These tests were conducted
to determine well characteristics such as the capacity of the well to produce ìvater (yield
versus drawdown)' This information would then be used to establish the pumping rate
cluring the planned pumping test.

During the step drawdown test, each recovery well was pumped at a relatively low
rate until the water level drawdown reached approximate stabilization. The rate was then
increased in several steps in order to estimate optimum yield. Based on the step drawdown
tests' it was estimated that Rw'1, Rw-2 ancj RW-3 would be capable of yielding at least g.
l0 gpm' 15 gpm and 4 gpm' respectively, on a shgrt-term basis without lowering the water
level below the pump intake. In order to make a preliminary estimate of the long-term
potential yield of the recovery wells, information on the characteristics of the aquifer
(transmissivity, storativity, etc.) around each well was obtainecl. This information was
gathered during the performance of a pumping test.
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l3¿5 pumping Test

The pumping test involved the removal of water from the wells while the reaction
of the aquifer to the stress applied was observed. The observations were made at
monitoring wells near each recovery well. The normal chãnge in the water level is the
creation of a cone'like zone of depression surrounding the wells. This cone is unique in
shape and lateral extent ancJ is dependent primarily on the time since the test started, the
volume or rate of water withdrawn and the hydraulic characteristics of the aquifer. The
reliability of the analyses performed on the data collected to evaluate the aquifer
characteristics is dependent on the features of the test including test duration, number of
observation wells and method of analysis.

The pumping test was performed cJuring June lggg starting with a combined
withdrawal rate of l0 gpm. Thís rate was based on the estimates determined by the capture
zone method' water level readings were obtained at wells around the recovery wells for
four hours, then the rate of withdrawal was increased to a combined 16 gpm discharge rate.
This rate was maintained for about trvo days. In addition to providing information for an
estimate of the aquifer characteristics, the test was also performed to check the general
operating conditions of the treatment system, including: the performance of the submersible
pumps' the integrity of the piping nenvork and the performance of the air stripping column
used for pretreatment. Ground water samples were collected during the test from each
recovery well prior to treatment (influent), from the combined recovery well water prior to
treatment (combined influent) and from the water discharge<l to the sanitary sewer after
treatment (effluent). water levels in the recovery wells ancJ at all monitoring wells on-site,
were recorde<J on several occasions tluring a period of premonitoring in onJer to establish
any preexisting seasonal trends in water level fluctuation.

The results of the pumping test were presented in the pumping Test Report, dated
september 1988' The Pumping Test Report lyas also included as an Appendix in the
December r988 Status Report on the operation of the system.

The following conclusions were warrantecJ by the data collected during the pumping
test ancl the subsequent data evaluation.

r water level rjrawdown.du.g to pumping at the recovery wells was observed atseveral monitoring wells (inclurling'tuív-ao) <Juring the pumping test.
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' The location of the monito.ring wells that were affected by the pumping
indicate-ci. that operation 

-o.f 
the þumps on a continuour t orir itrou¡l create acone of influence of sufficient area to capture the identifiJ .ontorin.ni

plume .from the spill containment tank and prevent migration of thecontaminants past RW-1.

' The specific capaciry of RW-2is approximately three times grearer than RW.land five times greater than RW-3.'

' The transmissivity of the aquifer near Rw-l is approximately twice thetransmissivity near Rw-2 and three times the tt"ÅJrirffi near RW.3.However, the transmissivity near all recovery wells is r"i"ii""ii ro*.

r The storativities calculated for the_aquifer near the recovery wells ranged from0'021 near Rw'2 to 0.003 near RW'i. The average storativiry (specific yield)near RW'3 was calculated to be 0.012. These valúes indicate'tÀat the aquifernear RW'l is under confined conditions, while unconfined concjitions exist nearRW-2 and RW-3.

r operation of the recovery.syste.m at higher rates and in a clifferent mixtureratio is possible and may. be advantage-ous depending 
"" ,r,"'"*ilability ofground water and contaminant migrati-on patterns.

' No compounds on the USEPA Methods 601 and 602 lists were detected aboveanalytical detection limits ! erouna water collected from Rw.l. onecompound was cletected in RW'2 ground water while several were presentabove <Jetection limits in samples coiected from RW.3. "lTcE and TCA weredetected at the highest concentrations.

r The effluent sample collected from the treatment system at the l0 gpmcombined discharge rate contained no compouncls on ít," ãôr/ooz rirtr.

' The effluent sample at the 16 glm combined rate contained 4 ug/l ofTcA.
¡ A comparison of the combined influent concentration of TCA at the 16 glmrate relative to the effluent concentration of the same *-poìnî at the samerate, resurts in a 99.5 removal percentage at the air stripfe'r. 

--'-

The operation of the treatment system formally began on June 27, lggg. prior to
system start'up' samples were collected at the Municipal wwTp to clevelop a cJata base to
determine if the wwrP was affected cJue to operation of the Miller treatment system.
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132.6 Operation of the Treatment System

The procedures for start'up of the ground rvater recovery and treatment system were
specified in the Interim order on consent and in the citf of Fulton sewer use permit.
samples were collected, as shown on Table l-4, in accordance with those documents. At the
<Jirection of the NYsDEc, the city of Fulton required Miller ro sample Municipal well No.
2 on a monthly basis. The sampling of Municipal well No.2 by Miller began in November
1987 and continued on a monthly basis until Miller,s executíon of a secon<J order on
consent in March of 1990 which increased the frequency to weekry sampring.

since the system was started during a relatively clry period of the year, the initiat
pumping rates for the recovery weils were 6, 2 and 2 wm at RW-r, Rw-2 ancr RW.3,
respectively' At these flow rates the concentration of contaminants in the air stripper
effluent was consistently below the clischarge limits. The results of the anaþes performed
on the samples collected at the air stripper immediately after the system began operating
are listed in Appendix D.

on July 7 and July 8, 1988, the flow rates were increased to rì, 5 anct 3 É?m at the
three recovery wells, respectively, in order to check the efficienry of the air stripper at
higher flow rates' At the encl of the two-clay period the rates were again acljuste<! to 6,2
and 2 gpm' The analytical results of samples collected at the higher rates intJicated that 30
ug/l of rcA was present in the tower effluent. on July zl and 22, lggg,the rates were
modified to 8' 5 and 2'5 gpm. At these flow rates the effluent limits were met. plans were
made to increase the flow rates upward when seasonal con<Jitions permittetl. However, the
summer months of 1988 were unusually clry and before increased precipitation occurred
during the autumn months Rw'3 experienced <lifficulty maintaining even the 2 gpm flow
rate' As shown on Table l'5, low water levels in RW-3 automatically shut down RW-3
during August 1988.

Between August 30 ancJ september t, tq8g, Rw-3 was redevelopecl in an attempt
to make the well reliable again. Although this effort produce<r short-term positive results,
RW-3 continued to have trouble maintaining flow.

As shown on Table l'5, the flow rates from RW-l and RW-2 were set at 3.5 and 5
gpm' resppctively, during the periorl from septe mber 27,l9gg to April 3, 19g9. The flow
rate was reduced at RW'l anci increased at RW-2 <luring this period due to the problems
with the operation of RW'3. It was felt that if Rw-r was allowed to operate at a higher
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SAMPLING
GROIJND WATER

MILLER CONTAINER

TABLE I-4
AND ANALYSIS REQIITREMENTS
RECOVERY AND TREATMENT SYSTEM

I.TREATMENT SYSTEM
-Sample Locations:

Recovery Wells #1,{2 and #3
Combined influent to tower
Combined effluent from tower

-Sampling Frequency:
During pumping tesrs(not DEC required;info only)_2_3 per well
I hour after start-up-(S locations)*
24 hours after start-up-(effluent only)
48 hours after start-up-(S locations)*
l4 days after start-up-(S locations)*
I month after start-up-(S locations)
2 months after start-up-(S locations)
3 months after start-up-(S locations)
Semiannually (effluent only)

-Parameters:

USEPA 601 & 602 List of Compounds

II. FqLTON CITY TREATMENT PLANT
-Sample Locations:

Wasteweter influent
Wastewater effluent
Sludge

-Sample Frequency:

I week prior to start-up(not DEC required;Mpl
Immediately prior to start-up
24 hours after start-up
I month after start-up
Semiannualty after the first monrh

-Parameters:

USEPA 601 & 602 List of Compounds

III. GROUND WATER

Monthly: I S, I D,4D,6S,6l,6D, gD, lOS, I 0D, I I D, l3D, l4D,
Municipal Well No.2

Quarterly: All Miller Wells & Municipal Well No. 2
-Parameters:

USEPA 601 & 602 Lisr of

* -24-48 hour turnaround
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MILLER CONTAINER

TABLE I-5
DISCHARGE SET POINTS AND ACTUAL FLOW RATES

TREATMENT SYSTEM RECOVERY WELIS

DATES sET POTNTS (cPM) ACTUAL (CPM) NOTES
from tO RW-l RW-2 RW_3 RW-l RW-2 RW_3

06t27t88 - o7/06t88 ! 2 2 5.95 t.99 2.00
8.07 4.95 ? sr

07to7t88 - 07/08/88 E 3
07108/88 - 07t20t88 6 2 2 6.V2 2.08 t.94

-

7.96 4.gg ) /LÃ

07t21/88 - 07t22t88 8 5 2.5
07t23t88 - 08/05/88 6 2 ) 6.09 2.05 2.0308/06/88 - 08/t2l8E o ')

¡ 5.96 t.99 t.ó3oEnztSE - 08/t4l88 ó 2 o.Et2
r(w-J DOWN 0g/09_10/88.6.@ 2.OO 0.oo

5.93 t.gg o fr¡
uð/t5/EE - 0g/15/gg 6 2 oe¡e
08/t5/88 - 08/t5188 6 2 

^t^A 6.02 t.99 4.OO

-

5.9ó t.97 o rn
08/t6l8E - 08/t8/88 RW-3 not properly calibrated.6 t
08/¡9188 - 08/t9188 RW-3 DOWN 08/¡6_t8/88.6 2 6.00 2.05 t.4008/2tl88 - 08t22t88 ó 2 DOWN
08t22t8E - 09/0t/88

6.05 2.02 o.oo
596 t.97 0.00

-

t!9 2.03 r.6r

RW-3 DOWN.6 2 ¡
09/01/88 - wt27t88 RW-3 DOWN majoriry of time interva¡.6 2 t
æt27t88 - 0{/03/89 RW-3 interminent reporti.ug.3.5 5 r.5 3.49 2.86 3.20 We¡ls fluctuåte greatly during this

time intcrva¡. RW-3 significant
DOWN lime' ñôt ñr^M'lr, ^^r:L-.ut03t89 - o1lr0/89 3.67 t.48 I o?u^3t89 - un6t89 4.99 1.26 3.0¡un8t89 - 05t22t89 7 2 I 6.79 t.02 t.3t05t23t89 - o5n3t89 Rw-2 DOWN 05n8_22t89.6.93 o.oo t.5705t24tE9 - tu3tt89 7 2 t

RW-2 no reporting values.7.s2 t.97 ¡.EE0t/30/90 - t2ilEt90 7 2 I 6.99 1.95 0.99

Ol-FcÞ93
htcloft
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rate' relative to Rw'2 and Rw-3, then the contamination in the viciniry of RW-3 and RW-2
might be <Jrawn away from the spill containment tank area toward RW-1. Therefore, the
flow rate at RW'2 was increased in an attempt to capture as much contaminated water as
possible for treatment at the air stripper

During the period from January 30, 1989 to February 7, lggg, a replacement for
Rw'3 was installed utilizing alternate well construction techniques. The alternate techniques
involved the emplacement of l4'ínch temporary steel casing to the top of the lodgement till
surface, drilling out the plug of soil inside the l4-inch casing and installing a 6-inch well to
the total depth of the cased borehole. once the well was in place, gravel was used to fill the
annulus between the well and the borehole as the l4-inch casing was removed. Bentonite
pellets and cement grout were usecl to seal the annulus.

The well was developed by hydraulic jetting by backwashing anci surgingwith air and
by an air lifting process that results in formational water being pulled through the screens
in one direction over a periocl of several hours. The cJevelopment process was continued
until the discharge rvater was clear of sand and silt. Discharge water was contained in a pít
that was excavated next to the well. The water in the pit was allowed to infiltrate back into
the ground where it would ultimately be pumpecl by the recovery well to the air stripper.
At the encJ of the <levelopment process, the drillers estimated that the well was capable of
yielding l0 to 15 gpm on a sustainecl basis.

The replacement recovery well, which will be referred to as RW-3 in the remainder
of this report, was connected to the treatment system and began operating on March 30,
1989' The original Rw-3 was left in operation <luring the interim period between when the
new RW.3 was installed and when it was turned on.

The water level in Rw'3 was measured and recorcJed just prior to turning the pump
on and several times after operation had commenced. The water level measurements are
listed versus their time of collection on Table t-6., The water level in Rw-3 lowered to 2.19
feet below the original water level after eight minutes of pumping at a discharge rate of 1.5
gpm' The water level then began to recover until on April 3, lggg it was within l.3g feet
of the original water level. since the aquifer appearetl to be capable of sustaining the
withdrawal of ground water at the 1.5 gpm <lischarge rate, the <Jecision was ma<Je to increase
the output. on April 3, 1989, the discharge at Rw-3 was increased to 3 gpm. The 3 gpm
discharge rate at Rw'3 was maintained until April 18, 1989. The water level on April lg
was 3'58 feet below the original water level that was recorded on March 30, lgg9.

-t
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MILLER CONTAINER

TABLE I-6
REPLACEMEI.{T RECOVERY WELL THREE (RW_3) START_UP DATA

DATE TIME
WATER

LEVEL

(Fr BMP)

DISCHARGE SET POINTS
(cPM)

Rw-r Rw-t------Rw-3
NOTES

03t30/89 3:17 pm 20.53 3.5 5ll RW-3 pump sBrted.3:25 om 22.72 3.5 5.0 1.5
3.5 5.0 t.5

3:21 pm 22.66
3:37 pm 22.33 3.5 5.0 1.5
4:00 pm 22.32 3.5 5.0 1.503t3v89 3:05 pm 22.t3 3.5 5.0 1.504to3t89 2:25 pm 2t.92 3.5 5.0 1.5

3.0

3.0

3.5 3.5

3.5 3.5

2:40 pm
Samples obtained.

2:50 pm 23.26
tncrease o¡scharqe tiom RW_3

3:02 pm 23.n 3.5 3.5 3.004t04t89 7:55 am 23.40 3.5 3.5 3.0
?n3.5 3.5

04t05t89 6:55 am 23.49
04t06t89 7:45 am )a 60 3.5 3.5 3.004t07 t89 7:20 am '¿J.55 3.5 3.5 3.0

3.5 3.s ? n
04n0t89 7:35 am 23.85

Samptes obtained.

Mn3t89 2:20 pm 23.76 5.0 2.0 3.001 14t89 Adjusted discharse rates.9:09 am 21.22 5.0 2.0 3.0
04/18/89 2:10 pm 21.n

Jamptes obtained
7.0 2.0 1.0 Arlirlste¡l ¡lic¡ho-^^Mngt89 2:17 pm 22.62 7.0 1.02.0 ùamptes obtatned.

Pegc t of I
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samples were collected from the indiviciual recovery wells, the combined influent and
from the effluent after treatment on several occasions including prior to the time that the
discharge rate was increased from 1.5 to 3 gpm on April 3, lggg. All samples were
submitted for analysis for the compounds on rhe EpA MetËó ds 601/602lists. The results
of the April 3, 1989 analysis, which are included in Appendix D, indicated that all
compounds included in the analysis were below detection limits (generally less than t ug/l).

AdditÍonal samples were collected on April 7, l9B9 while Rw-3 was operating at a
discharge rate of 3 gpm (see Table l-6). The analytical results indicated that the
concentration of rcA in Rw'3 almost doubled, increasing from 5400 ug/l to 10,000 ug/¡.
The concentration of rcA on April 7 was more than three times the April 3 detected
concentration' Although the percentage of removal of rcA at the air stripper was greater
than 99 percent on April 7, there was still an exceedance of the Interim consent order
standard of 20 ug/l for that compouncl.

After the April 7, 1989 results became available on April 13, 19g9, the díscharge
rates were modified in an attempt to lower the combined influent concentrations. The
discharge rates were changed to 5, 2 and 3 gpm from Rw-r, Rw-2 and RW.3, respectivel¡
in order to incorporate more uncontaminated water from RW-I. Samples were then
obtained on the following day (April 14, 1989). Although one sample that was anal¡zed
contained less TCA than the effluent limit, a second sample contained a concentration that
was still over the standard. Therefore, additional clischarge rate adjustments were necessary.

on April 18, 1989' the discharge rates at the three recovery wells were changed to
7'2'¿nd I g?m, respectively. samples were collected on the following day. The anaþtical
results showed that all compounds were below cJetection limits except TrcE which was
detected at 3 ug/|. The discharge rates have remainecJ at the 7, 2 rn<J I g?m settings fairþ
consistently from April 18, 1989 to the present. The discharge rates are summarized on
Table l-5.

significantly higher levels of contamination were ultimately detecred at wells
near RW'3' For example, the level of TCA detected at MW-3D alone averaged 873s ug/l
through December 1989. Despite these higher levels of contamination, the air stripper has
performed very efficiently. The records of levels of contamination <Jelivered to the air
stripper from each incJividual recovery well, the combined influent and the effluent
discharged to the sanitary sewer after treatment are incrudetJ as Appendix D.
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t3J,.7 Water euality Trends

The grouncl water quality data for monitoring wells on-site are included in Appendix
c of this report' contaminant concentration trends were noted for several monitoring wells
(based on ground water data through December 1989) in tiie March 1990 status Report.
The trends noted at that time are repeated here and will be upclated in Section 4 of this
report.

several parameters have been routinely detected in the ground water samples
collected from the site. These parameters include l,l-dichloroethylene (DcE), l,l.
clichloroethane (1,1'DcA), l,l,l'trichloroethane (TcA) and tetrachloroethylene (TTSE).
In general, TCA is the major contaminant, followed by TTCE and DCE. This observation
is based on the concentration levels reported and the number of wells where the compounds
are detected.

' MW'ls ' The concentration of TCA and TrcE followed an overall downwardtrend through December 19g9.

' MW'3D'The concentration of TCA and TTCE at this well was relatively lowuntil september 1988. The analysis of the sampt".ott".r"a ,fu;il;'s"ptember
1988 revealed that the concentrãtion ofTCA increased from an aîerage valueof about 900 ug/r (over the period of analysis p.rior to l¡asj io :ì,000 ug/I.The detected concentrationi of TcA r"ruin"d relative'þ ÉgÀ 

"t this wellthrough December 1989. The levels or rrðË roilowed a similar trend. Thedramatic increase ín the concentration of these compounds was interpreted asbeing the result 
-of 

mþation of a highly contaminated portion of the plumeback toward Rw-3 due to_ pumpin! ãt that recovery weü. The samprescollected from RW'3 after seþteniu"i l9tl8 also showed a marked increase inthe concentration of TCA anð TTCE.

¡ MW'4D ' The concentration of TCA detected at this well <Jecreasecl throughDecember 1999.

' MW-6D - The concentration of several compounds have remainect fairlyconsistent since monitoring began at this welL '

' MW'8D - The concentration of TCA started to rise during October lggg andcontinue<J on an overan upward trencr through December r9g9.

' MW'l3D'A consistent increase in TCA was first rJetected at this well <turingMarch 1989- 
.Although the cletecte<J concentrations were ."lutirr"ry low, thelevel of rcA increasecr at Mw-r3D rúugh ó;;ember r989.

t-20tv28-248
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It was hypothesized that contamination at MW-l3D may have originated from
a source other than the spill containment tank leak, or, that contãmination in
an area north of Mw-t6D may be migrating into the vícinity 

"r 
røw-iiö.

' MW-I4D ' The concentration of TCA detected at this well first began an
overall upward trend in March 1988. The first consistent occurrence of TCA
at this well predates the first consistent occurrence of TCA at well MW-SD by
seven months. T!: flg and the hydrauricalry <Jowngradient rocation of MW-l4D relative ro yy:8D (prior ro groundw"i", .""oî"ry ar RW-t) suggestedthat either another source for the contamination 

"t 
¡r,iw- l4D exists or tha¡contamination from.the spill containment tank leak was migrating t" r"rw-ilpvia an alternate path.

During January rg9g, nvo abandoned underground storage tanks were
<Jiscovered on the Taylor Farmhouse property near well cluster Mw-r4.Analysis of the contents of the tanks ràveäle¡l that the southernmost tankcontainecj gasoline while the northernmost tank (north tank) contain"a mosiþfuel oil. However, trace levels of TCE were cJetected in the north tank when
analyzed using a 1,000 ug/l cletection limit. At this hilh detection timit, iilspossible that other chlorinated hydrocarbons may trauã-ueen present but notdetected.

Specialty services, Inc. (ssl) was retained by-representatives of Mr. Taylor toremove the tanks. The tanks were removed-rluring May 19g9. one and a halfinch diameter holes were documented in both tãntt. Detected in the soil
below the tanks *:,t" IrgI revers of gasorine constituents and c,zoo utTtcjãr
l'1'D94'3'000 uglkg rc! 1n{up to?,300 us/keof 1,2-DCA. s"rpruíïäoil
from below the tanks and fluid irom the tin¡, 

-"ont"nt, *"." co[åcted by arepresentâtive of Miller and the NysDEc. The results of the un"ty!",
performed on these samples are listed on Table l-7. As shown on Table 1.7,the detection limits utilized in the anarysis performed r"¡. ir," ñiörtËð;;;
high' et these detection limits, the.presencô of additional compounds at levelsbelow the detection limits, but stiil in significant llì..n,rations, cannot beruled out.

Contaminated soil from below the two tanks was excavated and stock piled on
the driveway near the tanks prior to its disposal on-siie. Àrhough BTËx:orp;
compounds have been detected recently at M-2 and K-2, tñe absence 

'of
"significant levels" of these compounds ai u-z and K-2 courú be exprained bythe excavation. (However, as nòted later in this report, past operations at the
Taylor p.roperty do not appear to be a major source'of,rhå voc contamination
detected at M'2 and K-2. This contañnarion opp"n* to be prirurry irreresult of an unidentifiecl source located east of tnJ i"yro, properry and MW-l4D and MW-2lS).

The presence of rcE, a.relatively dense chlorinated hydrocarbon, in one of the
tanks and in the soil below the tãnks led to speculation it ut tt¡ir area could be
the source of the sporadic contamination detecte¿ at ttrã tuW-10 cluster and
the more consistent contamination cJetected at MW-14D, well MW.l3D and

t-2tts¿9-248
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MILLER CONTAINER

TABLE I-7
TAYLOR FARMHOUSE PROPERTY _ ANALYTICAL RESTJLTS

G¡os¡d W¡tcr-4 Wcll¡

Soi¡ bc¡ow uôt. (SS-l )

Sdl b.¡ow bnt. (SS-l )

OB¿TG

NYSDEC
Samplcr

NOTES:

.A.orlyær rcqucrrcd þ NySDEC;

..Dc¡rc¡ioo limit = ltG) €/tg.
Rccc¡vcd v¡rù¡¡or of thc rcgæncd ruþær

O¡-PcÞ93

ævcr ¡cccivcd tOl0/üÐ ¡c¡rlr¡ fo¡ ¡oil r¡dc¡ aorth tr¡t-

Pe3cloft
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at Municipal well No. 2. since some of these compounds had been tJetectedat these-wells. in lfre p1st. Xylenes and ethylbenr"n" *"r" ulro cletected atMw'l0D and MW'13D. [t was later cJetermined, from water level datacollected <Juring the subsequent pumping test at Rw-r, that M\ry-r3D,Mw'14D, and MW'2IS are lôcateo upgraaÏent from the Taylor properry.

Galson Technical services, Inc..(GTS) was contractecl by Mr. Taylor to writea repo¡t documenting the installation of four shallow mónitoring wells at andnear. the Tayl91 property. cround water samples were collected from themonitoring wells and soil samples were couected during iÁã-àriuing of theboreholes for the wells.

HNU h-ead'space values for soil samples collected from the unsaturated zonebelow the former tanks ranged from ö.4 ppr at l0 feet below g.oo" to 75 ppmat 34.4 feet below grade.

Although a ground water sample collecteci from the shallow monitoring wellinstalled below the former locåtion of the tanks during rune iôòg ,ho*"a nocontamination, TcA, ethylbenzene and xylenes were detected in twoclowngradient shallow weüslnstalled on the Taylor property. Ño .onr.rinantswere detected in the upgradient shallow weü ín tträ ¡une ioae ,àrpr".

fr" :?!i" sysrem on the Tayror property was arso pointed out to theNYSDEC as- a potential sourcior rbairrbE contaminarion since solventsare commonly used to clean septíc tanks. The septic tank/teuct¡ r¡et¿ wouldserve as a recharge area to ground water when in use ánJ 
"."ut" a slightmound on the water table.

t3J.8 Additionar work performed Due to water euarity Trends
A<Jclitional work was sche<Juled in an attempt to determine why contamination was

being detected at Mw'8D while during the same time interval no contamination was being
cletected at RW'l' Rw'l is located less than 100 feet from MW-SD. The contaminants
detected at the site have been detectecl primarily in the deep wells. Therefore, it has been
reasoned that once the contaminated ground water reaches the basal sand and gravel unit,
it has the tendency to remain in this unit <lue to the higher permeability of the sand and
gravel unit relative to the underlying low permeability lodgement till and the overlying low
permeability san<J and silt. Basetl on this information, there were two hypotheses put forth.

. If the lower of the two screens installed at RW- r was pruggecl, then theinfiltration of the contaminated portion of the grouncl water column might beimpede<1.

' clean water from the upper screen may have been entering the we[ at ahigher rate than the lowei screen due to the differences in the availabiliw of
ræ8-248
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water at the two different levels. The result would be the dilution of theco¡tarninated water from the lower screen with clean water from the upper

During August 1989, the pump was pulled from RW-l and it was determined that
the lower screen was not clogged by isolating the lower screen with an expan6able packer
and pumping from this lower screen only. samples were obtained from this lower interval
for chemical analysis. The upper screen was then isolated and samples were obtained. No
compounds were detected in the sample collected from the lower screenecl interval. TTCE
was detected in the sample collected from the upper screen at a concentration of I ug/¡.
The results of this exercise indicated that RW-1 was operating adequately in a mechanical
sense' and also generated a new theory for the lack of contamination detected at RW.l, as
follows: If the availability of ground water from one segment of the aquifer around Rw-l
was greater than from the other areas around the recovery well and this preferential area
of flow was devoid of contamination, then the contaminated ground water entering Rw.l
from other directions courd be <Jiluted with crean water.

The level of rcA contamination at Mw-sD rose during the time period from June
1989 through January 1990 and averaged over 100 ug/l. As the contamination increased at
MW-8D, levels of TCA started to be <Jetected at RW-1.

Additional work was proposed to answer questions about the operation of the
recovery system ancl identi& potential contaminant mígration pathways that would explain
the reason for the contamination <Jetected. This proposed work, which was to be performed
in a phased manner, includecl:

' utilizing seismic refiaction and reflection techniques to profile the top of thelodgement till surface to determine if a lo* otåu-tn tne till surface existsbetween cluster My-3 an¡J.the pond. Since conta,nìnot¡on was migrating inthe. sand ancl gravel overlying tire till, lower ron"r ån the tiü surface couldind ica te preferen t iar cJirecíion"s for con tam in" nt m igraiion.

¡ utilÞing resistivity geophysics to determine the extent of the semi-confiningclay layer around Mw-gó and RW-r. This woulcr ¡e userur in locating theposition for installation of the shallow well in rhe sewer betrding.

' Installing deep weils in areas where the tilr surface was rower.

¡ lnstalling a deep well in the bedrock in a location hydraulically downgradientfrom the former spill containment tank.

tv¿8-248
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r Installing several monitoring wells around Rw- l to establish the configurationof the. cone.of depression. ðue to pumpin! RW- l and to provicle additionalsampling.points for ground water qiality aialysis. This infårmation would beused to determine if the availability of ól"un grorn<J water from one segmentof the aquifer was greater than thé other areas around the well.

¡ Performing.a pumpìng test at RW-l to help define the characteristics of thisportion of the aquifer.

r Installing a shallow well in the sewer bedding to determine if the bedding wasacting as a medium for contaminant migratión.

In accordance with the phased approach, several of these work tasks were approved
by Miller soon after they were proposed. The following subsections summarize the work
that was completecl prior to the performance of the RI. The work tasks that are not
summarized were included in the list of work proposed in the RI/FS work plan.

A. Seismic and Resistivity Geophysics

The seismic and resistivity techniques were employed to arrive at the final proposed
well locations' The results of the seismic work indicated that the lodgement tiu surface is
relatively low in the area between cluster Mw-3 and the pond. A deep monitoring we¡¡ to
be screened just above the top of the lodgement till surface, was determined necessary in
this area to assess the impact of this lower area on the migration of contaminants. It was
also <letermined that the cleep area in the till may extend to the south between cluster Mlv.
3 and Rw'2 into the area below Mw'12s. Therefore, a deep monitoring well was proposed
near Mlv'l2s' The results of the resistivity sounding and profiling indicatetl that the clay
layer extended laterally to a <listance of about 140 feet west of cluster Mw-g. The edge of
the clay layer trends roughly northeast-southwest between cluster Mw.g antl Mw-13D.

B. Installatlon of Addidonal Monitoring Wells
During November 1989, Miller approved the installation of two deep wells (Mw-l5D

and MW'I6D) and the betirock well (BMw-l). The locations were approve6 by the
NYSDEC' and the wells were installecJ, <Jeveloped and sampled cturing December 19g9. The
location of these wells is shown on Figure l-3. Drilling logs antl well construction <liagrams
are included in Appendix A. The information obtained during the <lrilling process
confirmed that the lodgement till was relatively deeper near MW-16D. TCA was also
detected at this well in significant concentrations. The lodgement till surface was
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<letermine<J to be relatively higher near MW-15D. No contaminants were detected in the
initial ground water samples collectecl from this well. According to grounct water flow
cJirections, it was determined that contaminated ground water emanating from the area near
Mw'lóD is responsible for the contamination detected at Mw-8D. It was also determined
that the contamination at Mw-gD shourd be captured by RW-1.

Ground water sampled from the bedrock near BMW-l cluring December l9g9 was
not contaminated.

132.9 Treatment System Modifications

During July 1989, modifications were made to the treatment system to permit the
recirculation of up to l0 gpm of contaminated ground water back into the air strippíng
tower' The modifications were made to address the NYSDEC concern regarding the low
pumping rate at which Rw'3 was being operated. ln a letter clated August 22, l9gg, the
NYSDEC was asked for approval to operate the recirculation system rJuring a pilot test
period' The modifications would have allowed the removal of 3 gpm of highly contaminated
ground water from RW'3 (relative to the contaminant concentrations detected at RW.l and
Rw'2) while still meeting the discharge standards; however, the technical issues relative to
utilization of this proposed system were not resolved.

132.t0 Response to NySDEC Demands for Information
The NYSDEC, pursuant to Article2T,Title 13 of the Environmental Conservation

Law (ECL), filecl two Demancls for Information which were serve<l to legal counsel
representing Miller Brewing Company. The first was untJer cover of a letter datecJ May 23,
1990, and the second under cover of a retter dated May 20, r991.

The Demand for Information tJated May 23, 1990 was prompted by the ongoing
investigation of a release of volatile organic compounds (vocs) from the former spill
containment tank. The information requestecl in the Demand is summarized below.

I A description .of any known spills, leaks, or other discharges of VOCs,including the clate(s) an<J loc¿tionls); the'type and amount 
-of 

material(s)
spilled; the source of the material(s) itr" 

"ou." 
of the spill(s); *hu, p"rron, o,agencies were notified; what r"àã¿i"t measures were 

'taken, 
if any; anysubsequent 

. 
<tisposal(s); any known extent and migration of the spilled

material(s) into the environment.
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The iclentification of all areas where Vocs are stored an<l/or usecl.

The location of all floor drains and unclergrouncl storage tanks, and the
ultimate <Jischarge location of all drains.

The identification of the storage or disposal of bromochloromethane, or any
grain treated with bromochloromethanè.

All analytical data and sampling locations for any samples collected, including
ground water, surface water, soil, sediment, sludge and leachate.

Miller's response, <lated June 29, 1990, formed the basis for much of the work
conducted throughout the RI.

The Demand for Information cJated May 20, l99l was prompted by the cliscovery
of oil and Voc contamination in the area of the four underground process tanks located
below the southwest corner of the Container Plant. The oil and VOC contamination was
reported to the NYSDEC on April I l, l99l (the'spill"). Much of the information provided
in Miller's response to the Demand is discussed in Section 4.4 (Oil Spill Investigation Below
the Container Plant) of this report. As summarizecl below, the Demand requested
information relevant to all aspects of the spill. Specific information requested included :

' The t1nl".t in which the.spill occurred, inclucling the time period duringwhich
the spill is known or believed to have occurred.

' The source(s) of petroleum products and hazardous constituents comprising
the spill., including the sourcã(s) of chlorinated solvents detected in the spili
material.

¡ Description of how chlorinated solvents are usecl in ancJ around machinery at
the Container Plant such that they would be founcJ in waste oil coming fíom
the machinery.

' 99*liption of current and former use, storage, and/or clisposal of any
chlorinated compounds, petroleum products and õther hazardous constituenti
including solvents, at the Containei plant.

¡ Correlation between the volumes of hazarcJous or petroleum raw products
intro<luce¡J into the incJustrial process, and the volumes of hazar¡lous or
petroleum wastes <lisposed of; inclusion of all reasons for and quantities of
losses between intro<Juction and disposal.

' Description of all instances where petroleum wastes were tested for hazardous
constituents; anal¡ical results of âny testing.
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Description of all transportation and/or tlisposal facilities associated withpetroleum or hazardous waste generated at the container plant.

Identification of any natural or man-made barriers inhibiting migration ofpetroleum or hazardous wastes from the Container plant.

construction and operation details of the container plant,s waste system, i.e.,
subfloor waste collection and floor drain sysrem.

Documentation, if applicable, that waste system is operated under a state orf,:*flpermitting program such as Resouice conservation and Recovery Rci(RCRA).

P:::ittu ollly investigation undertaken by Milrer or its representatives torocate areas ot the waste system which are or have been releirsing hazardous
llfftituentst or petroleum products into the contuin", plant or theenvtronment.

Description of the characteristics of any waste system at the Fulton Brewery.

133 Summary of Site Consent Orders

133.1 Interim Order on Consent #Al}tllgl(/l
Miller and the NYSDEC executecl lnterim Order on Consen t #A7llllgl}4which

become effective upon NYsDEC's execution of the or¡ler on January 22, lggg. The order
covered the installation and start'up requirements for the ground water recovery and
treatment system currently in use at the Miller site.

1332 Amendment to Interim order on consena #A7orrrg704
Miller, the City of Fulton and the NYSDEC execute¡J an amendment to the Interim

order referenced in Section 1.3.3.1 <Juring March 1990. The amen<Je<J orcler provided for
the discharge of M'2 to the oswego River wíth or without treatment clepencling on
contaminant concentrations.

Subsequent contamination at municipal well K-2 resultecl in the combined discharge
of both wells to the oswego River and eventually the use of a temporary granular activated
carbon (cAc) unit to treat the water from the wells prior to trischarge.

This Order also requires the performance of a study to further tletÏne the aquifer
from which municipal wells K'1, K-2 ancJ M-2 withdraw ground water in order to evaluate
the potential for currently identifiecl contamination to migrate to municipal well K-1.
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133.3 Order on Consena #A70227g0(H
order on consent #A702279004 was signed into effect during April 1990. This

Order requires the performance of the RI/FS by Miller.

f33.4 Order on Consent #A702659106

order on consent #A702659106 was execured by Miller, the city of Fulton and the
NYSDEC during Augusr 1991. The Order covers:

A' Temporary Pumping of K'1, K-2 and M-2 to the oswego River (until June 30,tee2),

B' Long-term treatment of K'1, K-2 and M-2 water by an air stripping unitequipped with GAC treatment tbr off-gas emissions, to levels that will allowuse of the treated water by the ciry õf Fulton ro. ,nuni.¡.r- ruppty. Thepermanent treatment system has been operational since tuly t, tclOZ.

c' under section XIV, the municipalaquifer study is to be incorporated into theMiller I'I/FS. Thisstudy includ'es tartcs initiauy outlined in section VIII of theAmendment to order on consent #A70rngi04. These t".1, ui",

l' Locate and determine the depth of all test wells and piezometers
on the City of Fulton Water Works property.---

2. Determine the rocation,_lepths, yierds, and pumping regimens forall wells located on the Waìer Works prop"rty tl.e.lf-f, K-2 andM-2).

3' Evaluate the potential for contamination in the vicinity of K-2 andM-2 to migrate to K-1.

These requirements were satisfied ,I:lgr, the performance of a municipal aquiferpumping test, performecJ du.ring. August lgg}: an<l the subsequent evaluation of data

in",t".iiÍ;,*e 
report describingìhe pimping test and ,.rutt, is incrudecJ u, Àpp"n.rix v of
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2,0 REMEDTAL ITWESTIGATION ACTTVITIES

2.1 GENERAL

The remecjial investigation (RI) is designed to provide sufficient fielcl data to enable
preparation of a baseline risk assessment and feasibility study that will meet the remedÍal
response objectives.

The RI is comprised of several components, including:

r Field investigation work tasks.

. Sample collection and analysis.

r Data evaluation and validation.

. Baseline risk assessment.

¡ Refinement of the reme<lial action goals.

The Interim RI Report (June l99l) was prepared to provi<le a preliminary
assessment of the data collecte<J for the site through March l99l ancJ to determine, based
on the available data, if additional field work would be necessary ro complete the RI. The
IR[ Report included all components listed above except the baseline risk assessment and the
refinement of the remedial action goals. Based on the review of the data, it was determined
in the IRI report that additional field work and sample collection and analysis would be
required to complete the RI. The Draft RI Report (April r992) incorporatecl the additional
work performed and data collected through February 19g2. Thebaseline risk assessmenr
and the refinement of the remeclial action goals were included in the Drafi RI. During the
last two years' the work tasks proposed in the IRI and additional work tasks required by the
NYSDEC have been complete<j.

This report presents an ¡tssessment of the cjata available for the site. IncludecJ are
supplemental RI data collected after the tRI Report was submitted, as presented in the
Draft RI; resulrs of the pumping test performecr at Rw- r during september 1992: and
results of the pumping test performe<J at municipal wells K-l and K-2/M-2during August
1992' The pumping test at the municípal welts was required to evaluate the ac¡uifer in the
vicinity of the municipal wells and determine the likelihood for currently identified
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contamination to migrate to K'1. The MunicipalAquifer PumpingTest Report (November
1992) ís included as Appendix v; the Rw-l Pumping Test Report (Decembe r lgg2,revised
Mav 1993) is included as Appendix W.

A vacuum extraction (vE) pilot test was proposed in the RI/FS work plan for the
t'ormer spill containment tank area; however, subsequent clata indicated that the former
southern drum storage area may be a more suitable location for the pilot test. The work
plan for the pilot test was approved by the NYSDEC and the pilor rest was performed
during July 1992 in the former southern drum storage area. Also, boreholes were drilled
and soil samples collected in the former northern cJrum stora ge area(north of the northern
parking area) and ín the former spill containment tank area to assess the applicability of
vacuum extraction as a remedial alternative in these areas. Boring logs and anal¡ical
results are includecl in this report; the results of the pilot test an<l soil sampling will be
discussed in the FS.

A description of the field investigation work tasks, sampling and analysis and data
evaluatíon and valiclation that have been performe<l cluring the RI is presented in the
following subsections. The results are cliscussed in sections 3, 4 and 5. The baseline risk
assessment is presentecl in Section 6 an<J the refinement of the remedial action objectives
in Section 7.

22 RI FTELD INVESTIGATION WOR,K TASI(S

The RI fiel<l work performed incru<res the foilowing erements.

r Soil gas investigation, both on.site ancl off-site.

. Drilling and monitoring well installation, both on-site and off-site.

. Well clevelopment.
¡ Recording water levels.
r Well surveying.
. Permeability tests.

' Evaluation of other potential contaminant sources, both on-site ancl off-site.

. Recovery Well No. I (RW-l) pumping resr.

r Soil and groundwater sampling ancl analyses.

Also completed during the RI time tiame were:
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Vacuum extraction (VE) pilot test.

Municipal aquifer study.

Test borings in other source areas for evaluating the applicability of vE
technolory.

22.1 Soil Gas Investigation

A three'phased soil gas investigation was performed on Miller property and on
adjacent property. The soil gas work was performed by Tracer Research Corporation
(Tracer) and was coordinated and supervised by Mpt.

The first phase of the investigation was performed during June 1990 in the following
four areas of the Miller property.

l. In the northwest corner of the property near monitoring well cluster M\ry-23s,D.

¡

a

¡

West of the Container plant
MW-21S, D and MW-14S, D.

North of the Container plant
location.

in the vicinity of monitoring wells MW-lgS,

arouncl the former spill containment tank

4' Along the west side of the container Plant buitcling near the sanitary andstorm sewers that exit from beneath the west side of-the plant.

The second phase of the investigation was performed during the end of July and the
beginning of August 1990. During this phase, soil gas samples were collectec¡ from along
the sanitary sewer' in an area north of the container Plant's northern parking area where
spent solvent drums were reportedly washetJ ancl stored, along the south side of the plant
where additional drums were reporte<lly cleaned and storetl and in the vicinity of the c¡ty
of Fulton municipal well fiel<l.

The third phase of the soil gas investigatïon involved collecting samples from the
Taylor farm house property and immediately north and south of the Taylor property (on
Miller properry) during Seprember and October 1990.

The soil gas investigation methodolory utilized by Tracer can be summarized as
follows' Sampling probes, consisting of 7-foot or l4-foot lengths of 3/4-inch diameter hollow
steel pipe fitted with detachable clrive tips, are hydraulically pushecl to a desired depth. This
depth was determined for each area of the ínvestigation by vertically profiling the soil gas

!l
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concentrations in areas of known contamination. A soil gas sample is then pumped out of
the ground and anallzed for the presence of selected volatile organic compounds (voCs)
using an on'site gas chromatograph (GC) equipped with an electron capture detector (EcD)
and a flame ionization detector (FID). The vocs selected for the ECD analysis included
the chlorinated hydrocarbons 1,1,1-trichloroethane (TcA), tetrachloroethylene (TTçE),
I'l'dichloroethane (DcA), 1,l'clichloroethylene (DcE) and trichloroethylene (TcE).
Volatile hydrocarbons selected for analysis with the FID included benzene, toluene, xylenes
and total petroleum hydrocarbons (THC). These compounds were selected for the analysis
because oftheir suspected presence in the subsurface and their ability to be detected by the
soil gas technolory' Several additional chlorinated hydrocarbons were reported by Tracer
because of their ability to be cJetected by the anaþsis selected. These inclucJed carbon
tetrachloride, methylene chloride and chloroform.

The results of the soil gas investigation were used to finalize the locations of several
RI monitoring wells. Therefore, the soil gas investigation was performed prior to any RI
drilling activities' Reports detailing the results of each of the three phases of the soil gas
investigatÍon were prepared by Tracer. The reports are dated June lgg0, August lgg0 and
october 1990' copies of these reports are included in Appendix E. A map showing the soil
gas sampling points duríng all phases of the investigatÍon is presented as sheet I at the back
of this report' The results of the soil gas investigation are discussed in section 4 of this
report.

222 Rr Driting and Monitoring wet Instartation program

The drilling and well installation program during the RI involvecl three phases.
Included in the first phase are the wells that were use<J to prepare the IRI Report. There
were 48 wells installe¡J on Miller, Taylor or city of Fulton properry during this phase. There
were 34 wells installed on Miller, city of Fulton or Riverscape Apartments property during
the second phase of the RI drilling and well installation program. The second phase post-
datecl the start of the preparation of the IRI Report, but were incorporated into the Draft
RI Report' Mw'60s'l,D were installed during rhe third phase which post-¿ated the
preparation of the Draft RI Report. The wells installed during each of the three phases are
listed on Table 2-1.

The RI drilling and welr instalration activities were necessary ro:
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tMonitoring wclls insr¡llod by Mr. Taytor.
Monitoring wclls insr¡llcd by Millcr = I t4.
Monitoring wclls ins¡lcd by Mr. Taytor = 4.

MILLER CONTAINER

TABLE 2_I
PRE_RI, PRE-IRI REPORT, AND FOST_IRI REPORT MOMTORING WELIS

Monitoring Wells Instailed

Prior to RI
Moniùoring Wells Install"a Ouriog nf-

-- 

Cfb¡ougb December l99l)

I,æ¿ted on Miller
Container Property

I-ocated on

Taylor Property

Post-IRI

T t""","d." C,ry

I of Fulron properry I 
t-ocaæa on Riverscape

I Apartments property

I-ocated on Milter
Container Property

l,ocated on

Taylor Property

IÆsted on City
of Fulùon Propert¡r

I-ocated on Miller
C-ontainer PropertyMW-ts,D .T-l MW-t2D MW-32p

MW-34D
MW-28S.I,DMW-2S,D .T-) MW-t7D MW-8I MW--4ts Àtw-57s,D

MW-3S,D MW-29S r D MW-47S MW-43S,Dt--4 MW-l8s MW-35D túw-30s.¡.DMW-.4S,D MW-48S MW-44S
À{w-3ts.t.DN{W-5 MW-49S,¡,D MW-45S.DtllW-20D

MW-6S,t,D MW-50s.t.D
MW-2IS,D
MW-22S,D

Mw-46S.D
À{w-7s,D MW-su.D
MW-8S.D MW-52S,¡,D

MW-23S.D
N{W-9S.D M\¡/-53S,1.D

MW-t0s.D Àtw-25s,D
MW-54S,¡.D

Nrw-t ts,D MW-55D
IUW-2óS.D

MW-t2s MW-56DMW-275.D
MW-t3D MW-58S

MW-33S
MW-t4s.D MW-59S

À{w-t5D MW-60s I r)
MW-37S,T,D

MW-38S.D
BMW-¡ Mw-39S.¡,D

If-3
À{w-40s

Àtw-4ts
l'otal
30

Total
3

Total
33

Totå¡

3
Tot¡l

t2
totat
27

Tot¡l
8

Total

2
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¡ Aid in a determination of whether or not atJditional sources for Vocs exist onMiller.property, and, if so, cJelineate the extent of contamination emanating
from these sources.

' Determine the lateral extent of the spill containment tank-related ground water
contamination.

r Determine if other migration pathways exist for contamination from the spill
containment tank leak.

r Provide data around Recovery Well No. I (R\4/-l) to cJetermine if theoperation of RW'l at its preseñt rate is adequite or íf u modification to theRw-l pumping rate or expansion of the recovery system is required.

¡ Evaluate possible sources on nearby properties for the contamination detectedar M-2, K'2, K'r and at monitoring weui on ttre rvriuer p-*;t
' Provi<Je data collection points to evaluate the shape and extent of the cone ofinfluence due to the withdrawal of ground water at K- l and at M-2 and K.2.

r Provide early'warning water quality monitoring points in locations upgradientof K-1.

r Provide additional information which will enable a more detailed
understanding of the subsurface geolory ancl hydrogeologr ut i6" .¡t".

I Enable mo.nitoring of water levels to better define ground water flow patternsin the shallow and deep zones and to estimate vãrtical hy<lraulic daoienìsbetween monitoring well clusters.

r Evaluat:,::i:Tilant migration in the interval berween shallow and cleep well
screens ltntermecliate zone) in several key locations across the site.

' Determine if a north-northwest€rn migration pathway exists, north ofMw'9s,D and Mw-4gs,r,D, rinking it" Mw-3gs,D ¿rrea with thecontamination detected at K-l andfor úW-SZS.

The following subsections present the rationale for the locations of the wells that
were installed during the RI. The subsections themselves have been <JivicJed into pre-lRl
Report and post'lRI Report sections where applicable, since, in most cases, the decision for
the need an<J location of the post'lRI wells was dependent on the results of the pre-lRI
wells.

222.1 Rationale for New Monitoring lveils on the Milrer property

I
I

ri
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A. pre-lRl Report Wells

Monitoring wells were installed around Rw- l to provi<Ie aclditional information on
the characteristics of the aquifer ancl the ground rvater quality in this area of the site. The
location of the wells that were installed near R\ry-l cluring ihe pre-lRl Report period are
shown on Figure 2'1. These wells include Mlv-17D, Mw-lgs, Mw-1gs,D and MW-20D.

After these wells were installed, a pumping test was performed at RW.l. The
pumping test generated cJata for an assessment of the flow regime around RW-l and
allowed a determination of the effectiveness of the recovery well un<ler normal operating
conditions. The pumping test results are discussed in Section 3. All of the aforementioned
wells were used to collect water level cJata tluring the performance of the pumping test.
shallow wells MW- l8S and Mw- I 9s were installed near the sanitary sewer bedding to serve
the additional purpose of monitoring for potential contaminant migration along the sewer
beddíng and/or leakage from the sewer as a source of contamination in the area.
Monitoring wells MW'40S and Mw-4ls were also installed near the sewer bedding and
adjacent to sewer manholes after the manholes and sewer bedding were exposed by
excavation, to monitor for leakage from the sewer at the junction of the sewer with the
manholes.

Monitoring well MW-l2D was installecl to determine if the loclgement till is rleeper
in the viciniry of MW-12S, as indicated by the seismic work.

Monitoring well clusters MW-2ls,D, Mw-22s,D and MW.27S,D were installed to
test the theory of a southern source of contamination being responsible for the elevated
concentrations of VOCs cJetectetl at MW-l4D ancl at K-2 antl M-2. The MW-2lS,D and
MW'22S,D clusters were installecJ, tleveloped and samplecl prior to selection of the
Mw'27s'D cluster location so that the ground warer quality in the Mw-21 and MIV-22
cluster areas could be used for the siting of MW-27S,D.

Monitoring wells MW'24S,D, Mw-2ss,p ancJ MW-26S,D were installed to help
delineate the outer edge of contamination resulting from the spill containment tank leak.

Monitoring well cluster Mw.23s,D was ínstalled to allow monitoring of ground water
quality upgradient of K'l and between the former spill containment tank location and K-1.

Monitoring wells MW'38S,D were installed in the area north of the Container ptant,s

northern parking area in response to elevated soil gas reatlings which were obtained in this
area' Elevated soil gas reaclings were also obtained on the south side of the Container
Plant. For this reason, clusters Mw-36s,D, M\ry-37s,I,D and Mw-39s,r,D were instaüed.ì

ì

I
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More clusters were necessary on the south side of the plant than on the north side due to
the lack of previous water quality monitoring points in the southern area. The intermediate
wells in the MW'37 and MW'39 clusters (Mw-37I and MW-391) were installed due to
elevated HNU readings that were obtained when the split-spo'on samples collected from the
intermediate screened intervars were subjected to head-space analysis.

B. Post-lRI Report Wells

The results of the pumping test performed at RW-1, which are presented in Section
3' indicated that a deep well north-northeast of MW-BD was necessary to monitor ground
water quality an<J collect water level cjata to assess the extent of the cone of influence
around Rw'l' For these reasons' Mw'5lD was installed (Figure 2-l). Monitoring well
Mw'8I was installecl adjacent to wells Mw-8s,D and MW.5lI was installed next to Mw.
51D' Both wells are screened at intermecliate depths to provide water quality clata from this
zone' The drilling for MW'8I served the additional purpose of allowing rhe collection of
samples from the subsurface silty clay layer to assess thís layer,s vertical hydraulic
conductivity.

Monitoring wells MW'49S,1,D and MW-50S,1,D were installecl to provide data
collection points in locations between the former spill containment tank area, the former
northern drum storage area and K-1.

Monitoring wells MW-52S,[,D, Mw-s3s,r,D and MW-54s,r,D were installed to
provide additional data on the extent of contamination emanating from the former southern
cJrum storage area and to assess the potential for contamination from this area to be
migrating into the area of monitoring well clusters MW.2lS,D, M\ry-l4s,D and other wells
on or in the vicinity of the Taylor properry.

Monitoringwells MW'47s, Mw-48s, Mw-58s and MW-59s were installed below the
container Plant in the vícinity of four undergroupd storage tanks (usrs) locatetl near the
Plant's wastewater treatment facility (wrF). These wells were installed to assess the
magnitude and extent of oil an<J volatile organic compound (voc) contamination which was
the result of leakage from the UST systen.

Monitoring wells MW'55D and Mw'56D were installed to assess the extent of
ground water contamination after the results of head space analysis performed on soil
samples collected from boreholes located adjacent to these wells indicated the presence of
Vocs above the top of the lodgement till. The boreholes were advancecJ to the top of the
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lorJgement till ridge in these areas ancJ then through the lo<igement rill to the top of bedrock
to cjetermine the thickness of the titl and if any saturated zones occurred helow the top of
the till ridge' It was reasoned that if permeable saturated zones were present below the top
of the till ridge, then contaminated ground water might be flowing through these zones from
the east side of the ridge to the west.

Monitoring wells MW-60S,I,D were installed near the northwest corner of the pond.
These wells were installed to evaluate the potential existence of a ground water contaminant
plume emanating from the Mw'38s,D area and moving northwest across the site toward K-
l' Although local ground water flow patterns indicate west and southwest flow from the
Mw'38s,D area, it was suggested by the NYSDEC that contaminated grountl water could
be moving north of MW-9s,D an<J Mw-4gs,t,D and into the MW-57s,D area. The
placement of these wells also provided data on the extent of the silty clay layer known to
exist below the middle of the site.

well specifications for each well insalled on the Miller properry during the RI, along
with data for the wells installed on Miller properry prior to the RI, are included in Tabte
2'2' other pertinent information regarding the type of material screenecl and the depth to
the top of the lodgement till unit is also inclucled in the table. Drilling logs and well
construction diagrams are includecl in Appendix A.

2222 Rationale for Monitoring Wells Near Municipal Well No.2 and
Kellar Well No.2

A. Pre-lRI Report Wells

In order to determine the cJirection from which contamination is reaching M-2 and
K'2 and to determine the configuration of the cone of influence cJue to the withdrawal of
water from these wells, it was necessary to install monitoring well clusters around these
municipal wells. The monitoring wells that were installed around M-2 and K-2 include
M\ry'28s,I,D, Mw-29s,1,D, Mw-30s,r,D anrJ MW3 rs,l,D. The well locations are shown on
Figure 2-1.

The final locations for the well clusters were creterminecJ based
investigation results and the requirements for collecting appropriate water
evaluate the shape of the cone of influence around the municipal wells.

on soil gas

level data to

l

i

it

!
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MILLER CONTAINER

TABLE24
MONTTORING AND RECOVERY WELL SPECIFICATIONS

MEAS. L¡.¡{D
POINT SURFACE DEPTH DEPTH INTERVAL INTERVAL SCREENED TILL TTLL INSTALLED TYPE TYPEELEV. ELEV. WELL WELL

__{ù{!r) (MSL) (BLS) (MsL) íBLS) IMSLì /nt s\ tMsI I
MW-lS 379.13 ?77 I

MW-ID _ .v.v ra.¡v _JJr.ts ù¡rrvlù NA N¿{ wt¿qóo z-ss A378.!3
MW-2S 3u.!0 375.æ 23.90 ¡Sr.Z
MW-2D 1377.46 375.46 56.50

-
1376.27 374.52 23.20

1376.52 374.3t 57.50

1374.U 372.U 2t.50

1373.74 372.t7 56.s0

1377.38 375.32 20.30
377.23 375.83 2t.30
377.66 376.0t ú.40

-

377.9s 376.27 59.00
372.80 370.9t t5.40
372.76 370.96 6ó.00
3ó8.68 36É,62 t5.49
368.12 36ó..10 50.00
36E.30 36ó.4t 66.&
36ú'79 365.38 9.,10

3ó7.tE 365.5E 83.00
364.4t 362.74 16.00

- 5t.5
- tt.0
- 52.5

- ló.0
- 5r.5
- r5.0

S+G 3t8.I6
slt+vfs NA
s+c

Slt+vfS

s+G

A
A
A

¡
A
A

MW-3S
MW-3D
MW-4S
MW-4D
MW-5

MW-óS
MW-6t
MW-6D
MW-7S
MW-7D
MW-8S
MW-tT
MW-8D
MW-9S
MW-9D
MW-t0s
MW-l0D 363.89 362.@ 69.Q

372.69 370.92 24.N
37t.80 370.08 83.80

-

376.22 374.08 2t.00

-

376.05 373.98 80.50
365.27 3ó3.68 44.00

293.20 69.0 - ó4.0

v6.52 24.0 - t9.0

-

286.28 83.5 - 7E.5

353.08 2t.0 - tó.0
æ3¡8 SOJ - ?t5
319.ó8 ,14.0 - 33.2

293.û -298.æ
y6.92 -35t.92
286.ffir.st
353.0E - 358.08

293.4õ - 298¿S
3 ¡9.68 - 330.48

s+C 6E.8 293.80
Slt+vfs NA NA

Slt+vfS NA NAffi
S+G tu o lrq Ár

æn6t86 2. ss
t0t0uE6 2. ss
t0t02tE6 2. SS

t2t0lt86 2. ss
ut30t90 2'PVC
Itn'rtiß t¡ aa

A
A

ãF
A

õ-

MW-t ts
MW-t ¡D
MW-t25
MW-t2D
MW-t3D
MW-t4S 380.07 378.30

380. t9 378.&
3ó9.99 367.9s

3ó6.æ -36419372.74 370.s2

ffi

30.50 y7.80
56.00 322.ß
¡2oo 32rei
78.00 2E6.t9

3450 33602
30.00 y3.e

30.t -25.t
55ó - 40.0

A¡J -3óJffiffi
30.o - r5.0

348.t6 - 353.20
322.80 - 338.¡10

126¿5 - 33r.45
286.59 -29t.59
i36o2 - 34To2
y3.4 -358.U

NA NA
ffiom
7SJ 2S5ót
ffi
ïta-.T-

t2il8t86 2. SS A
t2nEtE6 2. ss A
t2l08/E9 2'ss o
t2nu89 2'ss o

-

uilUgo 2. PVC O
fì¿/l l/Oô t¡ Dlrr- 

^

Slt+vfS

S-C
$rC.F

F-Gõ_

MW-t4D
MW-t5D
MW-tóD
MW-t7D
MW-t8S
MW-t93 371.25

37t-n
37L35

369.t2 19.00 350. t2
lee;o 5roo 3r8;o
36e.t4-1^oo 2s8lA

NA
5ro
ntô

t9.0 - 4.0 350. ¡2 - 365. t2

-

5r.0 -4ó.0 3t8.30 - 323.30ffi
SltC¡+fS

S-c--F
NA 0/,n3t90 2. Pvc

3tE.30 c/,n2t90 2. PVC

-

t¡t l¿ 
^A|t^tO^ 

t. otrrr

o
o

MW-t9D
MW-20D
MW-2tS 379.26 377.n 39.s9
MW-2lD 379.95

168J t

ló820

37.5

NA
sri

S+G

Stt*,fS-Giì
340. t9 04,t23t90

îl? O¡( 
^,ttr(to,^

2'PVC O
2'PVC O

377.69 37.50 340.t9 37.5 -¡2.
?e6.s2 2i.MW-22S

MW-22D
MW-23S ]6ó.49 39.72 27.00 337.7
MW-23D ¡6ó.88

r6354
365.08 73.00 292.08

i6¡J8 r?oo 
-4rs

73.0 - 68.0 292.08 - 297.08
r7.0 - 12.0 w.78 -349.78

s+c
ß

73.0 292.08 05t02t90 2. Pvc
NA NA 05t07t90 2. PVC

o
õMW-24S
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MILLER CONTAINER

TABLE2-2
MONITORING AND RECOVERY WELL SPECIFICATIONS

l

'l

PO¡NT SURFACE DEPTH DEPTH ¡NTÈRüÃ¡ELEV. ELEV. WELL WELL

:OP OF
T¡LL

(BLS)36t.72 42.æ 3te.@ 42.0 3t9,723U.36 24.90
05/il/e0 2- Pva--õ366.14 s6.50 309@

109.64 05/08/90 2. PV-364.67 t7.@
3U.77 79.00 285.@ NOTE B NOTE B 0s/to/90 2.ÞT-364.ll t6.00 34
3U.t3 s9.00 305.t3 sm 305.¡3 05/ts/90,-2. PVC O3ss.08 t3.00 34t@
355.36 39.70 3t5.66æ
3t.8e 66.00 2@
353.35 t3.00 340.35@

0Et3lt90 2.PVC O3s1ë 44.30 3OSJ5 44.8 4s.8 08/3tl90 2- PVC O353.ó t 64.00

lSZ,tt s.rc za@
3s3.qa r3.oo ¡¿o.s@
353.92 .10.00

3y.26 6t.æ zst26 ¡t.õ _sóõ
ttg.tt ot.æ sts.i1@ tts.zt wwn z.ñc-l.¡so.ss ¡2.æ 3a@ 329.58 ærri¡co-FÞv-C382.s0 60.00 rzz.s@ 3te.oo oe/ry¡co -.Tm37E.98 72.æ 306.98 o9n7t9o z. pVc o376.e4 26.æ ¡so@ tußtn z- pvC3z6.es s9.so rrz.as@ 3t7.65 ntßtn z- pvc37s.26 zs.q nn6tn 2. PVC3zs.só 4o.oo ¡ffi

nn6t90 2. PVC37s.3e 55.s0 r¡s^Bt- siJ=õJ 3t9.89 - 324.89 3t9.89 n¿¡slso 2. pÊ37t.9 20.00 35¡.6a@
32t.43 35.00 336.a3 @ nt26t90 2. PVC A370.6 t t E.0o

nt29t90 2. PVC370.6E 3s.oo l¡ffi
nt29t90 2. PVC370.ó4 ss.00 3¡5.@ 1t5.64 ntzEteo t- PtC A369.80 t3.oo ¡so.ao ¡@ 03/t8/9t 2. PVC NA?og.zo l¡.æ 031t8/9t z. pvc t¡¡

352.00 20.ts I
05t07t91 z. pvc ¡¡sz.oo so.lo zss.@ 29ó.8t 0st07t9t 2- PVC351.,10 20.40 ¡¡t.æ ZO.¿ 5.4 331.00 - 346.@-Stt+vfS

352.90 2o.to i-¡o æ.1 _ s.¡ 332.80 -y7.80 05/08/9t z'pvc ¡lsz.q zg.æ tzz 323.08 05/08/9t z- pvc
5.5 332.00 - 17.00-SIt+vrS352.50 20.s0 ¡¡z.oo zos
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MILLER CONTAINER

TABLE2_2
MONTTORING AND RECOVERY WELL SPECIFICATIONS

I

l
''

POINT SURFACE DEPTH DEPTH ¡NTEñüIELEV. ELEV. WELL WELL
INTERVAL SCREENED TTLL TILL ¡NSTALLED TYPE TYPE

70.60 28t.@
38¡.t0 40.00

06ilEt9t ó. Pvc A38t.t0 40.00 34@
06n9t9t 6. PVC377.60 35.00 342.û@ nt2ugl 2. PVC377.50 52.00
ntzugl 2. PVC3n.40 72.20 305.2@ 41.eq tu2ltgt 2. PVC36¡.,t0 tq.oo ¡¿¡@ lutugt 2. PVC A36t.50 4s.oo 3tóJo -so-_ 35:0 uilu9t36t.40 72.æ 289.40@ 289.40 I t/08/94-2. PVC3 .20 s1.æ
nt06t9t 2. PVC Ã366.00 88.00 2?8@ 8z.s 2zE.s¡JTõ3/ei-I¡fi7õ367.20 t8.00 349.20 @

367.æ 27.æ 34
36ó.70 39.00 327,@ 328.20 I t/¡3¡tt -tTvc
36E.60 7o.oo 2e8.60@ uilgtgl 2. PVC3ó8.30 3E.00

il/t8/9t 2. PVC A367.e0 s4.oo 3t3.90@ 54.0 3t3.90370.90 t6.00 3 NA luOltgl 2-37t.t0 4l0 326.@
I t/0t/9t 2. PVC A37t.20 73.00 2e8J0 t0/3rleT-mvõ--ã

173.20 46.@ 3r@ tut2tgt 2. PVC36É.20 67.ss 2e3.7effi 298.70 t2tætgt 2- PVC365.20 25.00 luntgt 2. PVc A3ós.40 76.00 28@ tznltgt 2. PVC3Et.t0 39.s0 34t.@ tul4tgt 6. PVC38t,t0 3e.5e 3¡.6pffi
t2n6t9t 6. PVC3ó6.30 23.00 343.30 2@
t2t23t92 2. PVC A3óó.20 45.00

¡ee.zo 0¡.oo ¡oi:@ q!4 303.20 tuzam
285.69 t2t05t89 z-s¡-- nro-367.03 74.80 292_8

372.37 85.50 286.87 85.5 286.87 Mn6t8E374.59 58.00
375,25 57.70 3 57.5 3t7.75379.77 37.50 y2@
3E2.56 39.20 3a3.36@
378.73 33.00
378.8 38.s0 340.@

06/0t/gg 2. PVC

I ¡/t6l8E 2' PVC3s1.3 25.00 32fi@ nn4tE,8 2. PVC
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MILLER CONTAINER

TABLE2-2
MONTTORING AND RECOVERY \T/ELL SPECIFICATIONS

PO¡NT SURFACE DEPTH DEPTH INTER.VAL
ELEV. ELEV. WELL WELL

INTERVAL SCREENED T¡LL TTLL INSTALLED TYPE TYPE

3s0-z 2t.00 32e.70 s.o _ re¡- 3atJoEl.zõ il/ts/E8 2. PVC353.50 23.80 lZs.7o

.30 t8.oo 34t.30 ffi @t25t9t 2. PVC A35t.20 t0.00 3a¡.79@ o9tz6t9l 2" pvc À354.,10 t4.00 ¡¿O@ wt26t9t 2'PVC A359.80 tsroo
360.00 tg.oo ¡¿2.æ@ æt27t9l 2'Pvc A3s3.oo t3.oo 34ooo@ t0t2v9t 2'Pvc3s4.70 t4.00 w.to @ t0t2v9t 2'Pvc A3ss.43 NorE E zo.æ ñõîeilõiõ.õ

357.70 NOTE E ZO.æ

148.60 NorEF 24.00 Nm
3st.s4 NorE F zs.so NoreF--JJ-¡¡:s

10t29t92 o. pvc .q

NOTE A = No Till, bcdrock cncountcrcd at gt fca BLS
NOTE B = No Till, bodrock cncounrcrcd at 29 fccr BLS
NOTE C = Two Sc¡ccn¡:BLS 50.0-46.01 24,0-58.0 / MSL 317.03 _321.03t 293.03_309.03
NorE D = Two scrccns:BLS r.0-50.0; 85.5-7?.0 / MsL 3t8.32-322.37:2g6.E7-2gs.37
NoTE E = survcy daùa incomplerc; mcasuring points of wcltr arc approrimately L5-2 fcct ABovE tand surfacc (inridc nandpipc).NorE F = survcY data incomplctc: mcasur¡ng points of wclts arc approximatcly 1.5-2 fccr BELow t-d ;;rf;; ä;;;;;;;;:

EXPLANATION: 2' PVC = 2 inch i¡rncr diamcrcr pVC wcll
4' PVC = 4 inch inncr diamctcr pVC wcll
6' PVC = 6 inch inncr diamcrcr pVC wcll
2' SS = 2 inch inncr d¡amclcr stainlcss stccl wcll
6" SS = ó inch inner diamctcr stainlcss stcr:l wcll
A = Hollow-stem augcrs

F = Flush-jo¡nt casing

R = Rotary mcthod

O = ODEX mc¡hod

C = Cable tool
RW-,E- = Rccovery wclts

MSL = Rclativc to fcct abovc Mc¡n Sca Lcvct
BLS = Rclativo to fcct Bclow L¡¡d Surfacc
NA = Not Applicablo

S+G = Sand and gravel

Slt+vfs = Silt and vcry fìnc graincd Sand

lntSS+Sltst = lntcrbcddcd Sandstonc and Siltstonc
fmS+Slt = finc to mcdium grained Sand and Sitt
fS = fìnc graincd Sand

SltCl+fS = Silty Cluy and lìne graincd Sand

Slt+S+G = Silt and Sand and Gravel
CG = Clayey Gravel

04-Fcb-93
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The total depth of K'2 is about ?r feet below grade and the total tlepth of M-2 is
about 35 feet below grade. However, the depth to the top of the lodgemenr rill in this area
is about 64 feet below grade. Based on the need to evaluate potential contamination over
the entire thickness of the aquifer and on the results of the head-space analysis, which
showed elevated HNU readings corresponding to the interval where M-2 is screened, three
wells were installed per cluster. The shallow well was screened at the water table, the
intermediate well was screened between about 30 to 40 feet below grade and the tleep well
was screened in the interval directly above the lodgement till contact.

The screenecJ interval of each of these wells is given in Table 2-2, relative to land
surface and to Mean sea Level (MSL). other monitoring well specifications are also
included.

B. Post-lRI Report Wells

There were no monitoring wells imtalled in the immediate vicinity of K-2 and M-2
after the preparation of the IRI Report Monitoring wells MW-465,D were installed
subsequent to the IRI Report in a location approximateþ half way betrve en K-2/M-2 and
K'l to assess the relative extent of the cone of influence around these wells antl to serve as
ground water quality monitoring poínts forpotential contaminant migration from K-z/M.2
toward K-1.

2223 Rationale for Monitoring Wells Near K.l
A. Pre-lRI Report Wells

Four shallow monitoring wells were installed by the NySDEC prior to the
preparation of the IRI Report to investig¡te the Mirabito suspectecl Inactive Hazardous
waste Disposal Site. This site is locate<J along the northern boundary of the Municipal
water works property' which is near K'1. Threeof the wells are shown on Figure 2-1. The
fourth well (GW-3) is located off the map area.

B. Post-lRI Report Wells

In order to determine the direction from which contamination is reaching K-l and
to determine aquifer characteristics such as the configuration of the cone of influence due
to withdrawal of water from this well, it was necessary to install monitoring wells around this
municipal well. wells installed in the imrnediate vicinity of K-l are MW-42s, Mw-43s,D,
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Mw'44s' Mw'45s,D and MW'57S,D; Mw46s,D were installed to serve as early warning
wells for potential contamination approaching K-1. The locations are shown on Figure 2-1.
Most of the wells installed arouncl K'l are also located in areas where slightly elevated soil
gas readings were obtained.

subsequent to these well installations, the NYSDEC had seven monitoring wells
installed in the vicinity of Mw'45s,D cluring september and october lggl. These wells
were installed as part of an investigation into gasoline-type compounds (BTEX) detected
at MW-45s'D' In addition, an underground diesel fuel storage tank located near a sewer
lift station about 75 reet north of Mw-45s,D was removed, and during october 1991, a soil
gas survey was performed. Elevated BTEX concentrations at Mw-4ss,D prompted the
NYsDEc to install a ground water recovery system consisting of rwo witht1rawal wells, an
air stripping unit, and two additional monitoring wells. Monitoring wells insralled by the
NYSDEC are shown on Figure 2'l ancl are used as data collection points for water table
configuration maps presented in this report.

222.4 Ratronate for Monitorrng weils on the Tayror property

A. Pre-IRI Report Wells

Three shallow monitoring wells (T-1, T-2 and r-4) were installed on the Taylor
property by a representative of Mr. Taylor to monitor ground water quality below and
downgradient of the two former unclerground storage tanks on the Taylor property. An
additional shallow well (T'3) was installed on Miller property by Mr. Taylor to serve as an
upgradient water quality monitoring well. These wells were installed prior to the RI and are
shown on Figure 2-1.

Deep wells were installed by Miller during the RI in locations acljacent to Taylor
wells T'1, T'2 and T'4 to complete well clusters at these locations. These wells were labeled
Mw'32D' Mw'34D and MW'35D, respectivel¡ and are also shown on Figure 2-1. Well
specifications for these wells an<J the Taylor wells are included in Table 2-2.

An additional shallow monitoring well (MW-33s) was installed on the Miller side of
the fence between the Taylor property and the Miller property as a result of the septic
tank/leach field investigation performed at the Taylor Farmhouse. This investigation
involved excavating to expose the components of the septic system, collecting a septic tank
sludge sample and drilling a test boring during which soil samples were collected for head-
space analysis' Monitoring well Mw-33s was ultimately installed in this borehole. The test
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boring was originally intended to be located on Taylor property. However, tluring the
excavation process' an overflow pipe leacling from the main septic tank on the Taylor
property to a dry well on Miller property was unearthed. A schematic illustrating the
components of the septic system, as they appeared during'the excavation conducted by
Miller' is shown on Figure 2'2. Theoverflow pipe was disconnected and replaced with the
perforated pipe at some time in the recent past. However, it was determined by the on.site
NYSDEC and MPI representatives that the best location for the borehole would be in the
vicinity of the dry well on the Miller property. This borehole was advanced ro the top of
the lodgement till to provide information on the occurrence of the top of this unit and to
provide soil samples for head'space analysis. continuous split-spoon samples were collected
to below the top of the water table. split-spoon samples were collected at S-foot intervals,
thereafter' to the total depth of the borehole. According to the head-space results, the
highest HNU reaclings were obtained in the interyal benveen 2g and 37 feetbelow land
surface' which corretated with the occurrence of the water table. Therefore, the cJecision
was made to screen MW-33S in this interval.

B. Post-lRI Report Wells

There were no wells installed on the Taylor property after the IRI Report was
prepared.

2225 Drilling Methods and Monitoring Well Insta¡ation procedures
Either hollow'stem auger drilling (4 l/4-ínch or g l/4-inch I.D. Augers) or rhe

oDEx drilling method was used to drill the boreholes for installation of the monitoring
wells during the RI. However, monitoring wells MW.40s and Mw-4ls were constructed
aboveground and installed in a trench that was excavatecl to the base of the sewer line
bedding near manhole #3 and #4 prior to backfilling. The tlpe of drilling method used at
each borehole location is listed in Table 2-2. TheoDEX method (overburden Drilling by
Eccentric casing) was used when large gravel zones or flowing sands were anticipated or
when the total depth of the borehore was expected to be rerativery great.

split'spoon samplers (2'inch I.D.) were used to collect soil samples from the land
surface to the total depth of each deep well in a cluster, and at each single well location
(where multiple wells in a cluster were not installed). Most wells installed during the RI
were sampled at S'foot intervals where possible. However, wells MW-gl an<l Mw-49D
tv¿8.248
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through Mw'54D were sampled continuously to the top of lodgemenr rill. Boreholes
adjacent to MW-55D and Mw'56D were sampled in standard interv:rls to rhe top of
lodgement till and then continuously from rhe top of till to the top of bedrock. MW-40s and
MW'4lS were not sampled due to their merhod of installarion. tutw-¿zs, Mw-4gs, Mw-sgs
and MW'59S were sampled continuously to the water table, then at stanrjard S-foot intervals
to the total depth of the well.

No split'spoon samples were collected at shallow or intermedíate wells which were
part of a well cluster containing a deeper well due to the availability of the adjacent deeper
borehole soil samples. Additional split-spoon samples were collected in some instances, for
example, where changes in subsurface drilling conditions were noted by the tlriller. portions
of each split'spoon sample were testetJ for the presence of Vocs by the head-space method.
The head'space methodolory is described in Appendix H of the RI/FS work plan (aApp).
The results of the head'space screening for Vocs are shown on the drilling logs in
Appendix A' The remainder of the samples were described by an MpI geologist and
retained in sample jars. The soil clescriptions are also contained in Appendix A.

After the total rlepth of each borehote was reached, a ground water monitoring well
was constructed in the borehole, except for wells Mw-55D ancJ MW-56D which were
installed in adjacent boreholes to the top of lodgement till. The final depth of each well was
determined by the MpI and NysDEc representatives present on site.

Each monitoring well installed outside the container plant cluring the RI has the
same following components. Detailed cross sections of most wells are includecl on the
drilling logs in Appendix A.

l. Two'inch I.D. pvc srottecJ screen (0.0r0 inch srots) was utilized.

2' Two'inch I'D. Pvc riser exten<Js from the screened interval to the top of thewell.

4.

5.

select sand (size 29 I,o.K or equivarent) was packecr in the annurar spacebetween the well and the boreholå to appioximaiely two i""t ouou" rhe top ofthe screened interval.

A minimum of nvo feet of bentonite was emplaced above the sancJ pack to act
as a well seal.

l_1":.,.,ï1^cegent/bentonite grout was used to filt the remaining annurus tolano surtace. 't'he proportions of the mixture were from three to-five pounds

I

I
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;:,i"::i:iï"ii.e4-pound 
bag of cement plus (,.5 gauons water, depending on

ó' with the 
"*."o,ton 

of well clusters Mw-3ós,D and MW-57s,D, a four-inch I.D.protective, steel guard pipe with a lockabie cap rvas lowered over the wellcasing and cemented into place with a collar stoiing u*".y fril the well. Dueto the location of wells M\ry-36s,D near thero"a iong ihe southern edge ofthe container Plant, and MW-57s,D on the RiverscupJaporir*nrs property,
a curb box was installed at the surface around each ôf tnËse *ells.

All monitoring wells installed ínside the container Plant were constructed with the
following components:

l' six-inch I.D. PVc slotted screen was utilized (0.02 inch slots for MW-47S andMw-48s and a combination of 0.02 inch ancj 0.01 ínch slots for Mw-SgS andMW-ses).

2' 
ii-råïl,jr?' 

Pvc riser exten<Js from the top of the screened inrerval to rhe top

3' six'inch I'D. Pvc riser extends from the bottom of the screened interval tofive feet below the bottom of the screened interval to act as a sediment trap.

4' select sand was packed in the annular space between the well and the boreholeto approximately nvo feel lboye the top of the screened intervat. Grade 0sand was used aroun<J all 0.01 inch slot ,"r""nr, while Grade I sand was usedaroun<J all 0.02 inch slot screen.

5' A Portland c-ement/bentonite grout was used to fill the remaining annulus tothe bottom of the container?lint floor. The proportions of the mixture werefrom three to five pounds of granular bentonite i,;;t6;*Ë of cemenrplus 6.5 gallons water, clepenct'ing on field 
"onr,r,"n.y.

6' A two-foot cliameter steel manhole cover was set over the top of each well asa protective cover.

To prevent the possibility of cross-contamination berween boreholes, the drilling rig
and all drilling accessories were thoroughly clecontaminated before arriving on-site and
between drilling sites' A pressurized steam cleaner was used to <Jecontaminate the drilling
rig and its accessories. All split'spoon samprers were cJecontaminatecJ with a
detergent fwater wash between usage.

222.6 Monitoring Well Development

As each well installation was completed, the well was cieveloped by bailing andf or
by the use of a well development pump to remove drilling cuttings and drilling fluicJs that
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were added during the cirilling process. Records of the turbi<Jity changes cluring the RI well
development process were maintained an<J are risted in Appendix F.

An attempt was made to develop each well to a turbidity level of less than 50 NTU.
However' since many of the wells were screened in a fine-gráine¿ unit, <Jevelopment to the
50 NTU level was not always possible. In the case where the 50 NTU level was not
obtainable' the wells were developed until pH and conductivity stabilized or until ten well
volumes had been removed.

22J,7 Dispositron of Dri[ cuttrngs and Deveropment/purge water
In accorcjance with the RI/FS work plan, all drill cuttings, except those generated

during the installation of wells MW'47s, Mw-4gs, Mw-sgs and MW-Sgs, were clisposed ofwithin 20 reet of their respective boreholes. since monitoring wells MW-47s, Mw.4gs,
Mw'58s and MW'59s were installed below the floor of the container plant, the drill
cuttings generated during their installation were drummed and subsequently disposed off-site' All development and purge water was also disposed of near the wells, except for the
water generated at the wells that were installed inside the container plant. The water from
these wells was drummed for <Jisposal.

222.8 permeabilityTesting

Falling-head or rising'head permeability tests (slug tests) were pertbrmecl at each
monitoring well installed during the RI to permit estimation of the saturated horizontal
hydraulic conductivity of the soils in the vicinity of the screenecj interval. Several wells had
such a rapid recharge rate that slug testing coulci not be properly conductetl. some of these
wells were retested cluring January 1993 for the purpose of estimating seepage velocities
across the site; the hy<Jraulic concluctivity values estimated are discussecJ further in section
3'4'2'2 of this report' Also, all incioor wells were not slug tested because their screened
intervals extended into the unsaturated zone an<J míght produce erroneous results.

Four falling'heacj tests were conducted at various points aroun¡l the site in orc¡er to
determine the saturate<J vertical hytjraulic concluctivity of the lodgement till. This method
involved pounding a 2-inch casing into the top of the till and removing the plug of tilt in the
end of the rod' Then water was a<Jde<J to the casing and the amount of water released to
the formation over time was recorded. unfortunatery, it was not possible to pound the
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casing more than 0.5 feet into the till, therefore, a good seal between the till and the casing
did not occur. For this reason, the results of the tests are invalid.

Permeability testing was also conducted at the Mw-81 location. A shelby tube was
collected from above the clay layer and one from within the óiay layer. Two arrempts were
made to collect shelby tubes from below the clay layer; however, no recovery was obtained
from either sample due to the lack of cohesiveness of the samples. Results of the
permeability testing are discussed in Section 3.

222.9 Well Surveying

The elevation of the land surface and the top of the well casing for each monitoring
well were surveyecl by a licensed surveyor to the nearest 0.01 foot and tied to a uscs
datum (relative to Mean sea Level) to enable correlation of water levels and subsurface
units' The elevations are listed on Table 2-2. Atopographic map of the site with a contour
interval of nvo feet was prepared and is included as sheet 2. The monitoring well locations
were established and plotted on the site topographic map.

22J.10 ïVater l¿vel Measurements

water levels in the monitoring wells installed <luring the RI, as well as those installed
during previous investigations, have been measured and recorded on a monthly basis. The
water levels are reported in tables in Appendix B as a function of the year in which they
were recorded' These data have been used to map the configuration of the water table and
other potentiometric surfaces below the site. An assessment of the water level <Jata is
presented in Section 3.

223 Evaluation of potentiar contaminant sources on the Miüer property

A' container Plant site drawings *"." 
"*rined to determine where underground

utilities exit from below the container Plant builcling founcJation. soil gas
samples were then collectecl from as close to the utility trenches as possible.

B' shallow monitoring wells were installed near the sanitary sewer that traverses
the site and soil gas samples were collected near the sewer line in an attempr
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to cletermine if the sewer be<Jding is serving as a conduit tbr contaminanr
migration.

c' The soil around the city of Fulton manhole Tocated at the junction of the
Miller sanitary sewer and the city of Furton sanitary sewer (rabeled as MH#l
on Figure 2'l) was excavated in response to elevated soil gas readings that
were obtained near the manhole. soil samples were collected from below the
sewer lines near their connection at the manhole. The results of the analyses
are discussed later in this report.

Additional excavations were performed around nvo Miller sanitary server
manholes (rabere<t as MH#3 and MH#4on Fígure2-r) due to the resurtsof
the analyses performed on the soil samples collected from below the sewer
pipes at MH#l. shallow monitoring wells were ultimately installed in the
excavation at the MH#3 and MH#4 rocations prior to backfilring. Ground
water was not encountered at MH #1.

D. A schonstedt MAc-stB magnetometer was used to survey the area of the
Míller site where a former laundry and /or drycreaning establishment may have
been operated when the site was owned by trwin Taylor. This area is located
southwest of the Mw-r0s,D well cluster near the present Taylor farmhouse
property line.

The magnetometer was usetJ to locate burie<J ferrous materials that were teft
in the area when the building was razed. A backhoe was then brought on site
to excavate down to the metallic objects to ¡Jetermine their identíty. An HNU
organic vapor analy'zet was used to screen the excavated soil for total VOCs.

several metallic objects were locatecl with the magnetometer an<l uncovered
during the excavation process. These inctuded an abandonecJ natural gas line
that was apparentry the service to the former building, some steer piping and
some reinforced concrete from the former building. No readings above
background were obtained with the HNu during the excavarion. This
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investigation provi<Jed conflicting information about whether a ,Jry cleaning
facility in fact existed.

E' The soil gas investigation, which was described''earlier in this report (Section
2'2'l)' was used in part to investigate other potential sources on the Miller
property. The results of this investigation are summ arized in Section 4.

F' An investigation to determine the magnitude and extent of an oil spill that was
discovered during April l99l below the container plant floor has been
initiated' Analysis of recovered oil has revealed elevated levels of several
voCs and ground water samples collected from wells installetj near the USTs
have also shown high levels of Vocs. This ongoing investigation is discussed
in more detail in Section 4.

22.4 Evaruatron of potentiar oft-site contaminant sources
several areas located off Miuer property have been identified in previous documents

as possible sources for the contamination detected at K-2 and M-2. These areas inctude the
Mirabito property' the Taylor property, the oswego Riveç the State Ditch and the l2.inch
gravity water line that formerly connected K.2 and M.2 with other municipal wells located
farther to the south along Route 57.

The Mirabito property has been investigated by the NysDEc as a suspected
Inactive Hazardous waste Disposal site; it was conclucJe<l by the NysDEc that the property
is not a source area.

A soil gas investigation performed around K-2 and M-2 was used to cJetermine the
direction from which shallow (water table) contamination is reaching these wells. The
Taylor property' the oswego River, the state.Ditch and the l2-inch water line (and
associated bedding material) were evaluated as sources of shallow contaminati on at K-2/M-2
cluring this investigation. The shallow ground water around K- l was evaluatecJ with a soil
gas investigation to determine the ciirection of possible sources for the contamination at this
well' The soil gas data were also used to determine the locations for shallow groundwater
monitoring wells that were installed around K-l and around K-2 ancJ M-2. The soil gas and
ground water sampling are described in the folrowing sections.
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There has been no evidence found during this remedial investigation to suggest that
the l2'inch gravity water line is a contaminant source or a pathway for contaminant
migration.

samples collected from the State Ditch contained aéton" and methylene chloride.
Methylene chloride was detected in the trip blank; however, neither compouncl was detected
in the laboratory's method blank. since these compounds are common laboratory-
introduced contaminants, their presence in samples collected from the state Ditch are
inconclusive' Acetone has not been observed as a contamínant at K-2 or M-2; however, it
is not a routine anal¡e.

sporadic, low-level Voc contamination has been detected at K-1. The source
of this contamination was investigated during the RI. The two most common contaminants
in K-l have been trichroroethyrene (TCE) and l,l,l-trichloroethane (TcA); BTEX
compounds have also been <Jetected <luring the last several months. During June 1992,
water was observed leaking from two pipelines which entered K.l. city of Fulton personnel
indicated that one line was formerly connected to K-2, but that the line hacJ been cut and
capped previously; the leakage from this pipe appeared to be from around the outside of
the pipe' Leakage from the second line appeared to be from the inside of the pipeline
itself' city of Fulton personnel indicated that this line originated at M-2 and that the
Ieakage observed probably was M'2 water. Attempts by water works personnel to close
the valve between M'2 and K'l were unsuccessful. Samples of the leaking water were
collected from both pipelines ancJ submitted for analysis according to EpA Methocl s02,2.
The analytical results are inclu<Jetl in Appendix c. The sample labeled ,,K-2 infiltrationn
showed all compoun<Js on the 502.2list as below detection limits; the sample labeled ,M-2
infiltration" showed tJetectable levels of four compouncls on the s02.2list,including 23 ug/I
of l,l,l'trichloroethane (TcA). The city of Fulton has indicated that both ends of the
pipeline originating at M'2 have been plugged since this sampling event. TcA was not
detected at K'l cluring July, August or september; however, very low levels of TCA were
detected at K-l in october and Noveml>er lgg2. The occurrence of rcA at K-1, prior to
plugging the pipeline from M'2, may have been linked to contamination rt M-2;howeveç
TCE is a common contaminant at K-l but is not <letectecJ at M-2, and rcA has been
detected twice at K- l since the pipeline was plugged.

BTEX contamination in the vicinity of K- l and monitoring wells Mw-45s,D, located
northwest of K-1, has been investigated by the NYSDEC through the installation of several
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monitoring wells and the performance of a soil gas survey in this area. ultimatel¡
additional monitoring wells and an air stripping treatment system were installed. NysDEC-
sponsored monitoring wells and recovery wells are shown on Figure 2-l as ,,D-,,and nE-n,

respectively. Low levels of chlorinated compounds, including TCE and TTCE, have been
detected at l.rysDEC wells D-2, D-4 and D-5, and ar Mirabito well GW-I.

22.5 RI Sampting and Analyses

225.1 Soil Gas Investigatlon Sampling and Anaþis
A total of 394 soil gas samples were collected and analyzed by Tracer cluring the

three phases of the investigation. During the first, second and third phases, 104, 165 and
125 soil gas samples ìvere collected, respectively. Eleven ground water samples were
collected by Tracer cluring the first phase, and five sanitary sewer (water) samples and one
ground water sample were collected during the second phase. AII of the soil gas and all of
the water samples, except the ground water sample collected during the second phase, were
analyzed by Tracer using their on'site GC. The ground water sample that was not anaþed
by Tracer was collected from a location to the northwest of K-2 in response to slightly
elevated soil gas readings which were obtained in this area. The ground water sample was
collected from about five feet below grade and was delivered to upstate Laboratories, Inc.
(upstate) for analysis for the compounds on the EPA Meth od g240list. This analysis is by
Gc/Ms and was performed in an attempt to identit a c,-c, hydrocarbon which could not
be identified in the field by the Tracer GC.

soil gas probes were used to collect samples cluring the three phases of the
investigation from depths ranging from two to 14 feet below grade. The desired depth for
the sample collection was <Jetermined for each area of the investigation by vertically
profiling the soil gas concentrations in areas of known or suspected contamination. Ground
rvater samples were obtained from nearby monitoring wells, where available, to correlate the
soil gas readings with ground water contaminant concentrations. The sanitary sewer samples
were collected from the manholes shown on Figure 2- l cluring the investigation that was
performed adjacent to the sewer line.

The Tracer equipment, sampring procedures, anaryticar procedures ancr eA/ec
procedures are described in the three reports that were prepared by Tracer following the
performance of each phase of the field work. The Tracer reports are includetl in this report
as Appendix E.
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225.2 Gnound Water Sampling and Analysis

A list of monitoring wells that were installe<J prior to ancl tluring the rwo phases of
the RI is presented in Table 2-1.

A ground water sample was collected from each moiiitoring well on this list during
December 1991, except for BMW-1, Mw-s, and MW-60s,r,D. BMw-l is the monitoring
well screened in bedrock and Mw'5 is the upgradient monitoring well located on the east
side of the container Plant. Mw'60s,I,D are the most recent wells, installed during
December 1992 as part of the third phase of the zu. RI monitoring wells installed during
the first nvo phases were installed from April through November 1990, and March through
December 1991.

Monthly groundwater samples were collected from a recJuced list of wells <luring the
RI well installation process' except during quarterly sampling months when samples were
collected from all available wells listed in Table 2-1. As each RI well was completed, it was
added to the list of monitoring wells available for monthly ancl quarterly sampling. The
installation date for each well is listed in Table 2-2. Monitoring wells MW.60s,I,D were
sampled once in December 1992 fotlowing instaltation, and nvice in January 1993. The
groundwater quality (analytical) data available from prior to and during the RI (through
August 1992) arc presented ín Appendix C.

The monthly and quarterly ground rvater samples collected from the monitoring wells
were anaþed for the parameters on the EPA Methods 601 ancl 602 lists. During the RI,
ground water samples were also obtainecl from the recoverywells that are ín operation, from
the combined influent prior to air stripping and from the air stripper effluent. The samples
were obtained monthly and anallzed for the 601 ancJ 602 compouncJs. The analytical results
have been incorporated into Appenclix D. standard commercial deliverables have been
required for reporting the results of these analyses.

Weekly samples are collected from municipal wells K-l and K-2 in accordance with
the requirements stípulated in the Amendment to orcJer on consent #A70lllg704.
Municipal well M'2 is also samplecJ weekly. The municipal well samples are anaþed
according to clrinking water method (EPA) 502.2 by Life sciences Laboratory (tsL),
formerly syracuse Research corporation (sRC). The results of these analyses (through
December 1992) have been summarizecr in Tabres in Appendix c.

During the RI, additíonal ground water samples were collecte<J from several
monitoring wells and the municipal wells for supplemental analyses. These samples were
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couected during the December 1990 quarterly sampling event and were anal¡zed and
reported according to NYSDEC ASP Category B reporting and deliverables requirements.
Analyses of samples requiring NYsDEc ASP deliverables was conducted by Galson
Laboratories, Syracuse, New York (Galson). A breakdown of where the adcJitional samples
were collected and the analyses performed on the samples is listed in Table 2-3. Asummary
of the results of these analyses is tabulated in Appendix G.

Data valídation of the analytical reports was performed on all samples submitted for
NYSDEC ASP analyses. The data validation was performed by Environmental Standards,
Inc', Valley Forge , Pennsylvania (EsI). The quality assurance review prepared by ESI
indicated that, overall, Galson did a "very good job" with the analyses of the samples. A
copy of the quality assurance review is provided in appendix H. Also included in Appendix
H is a copy of Galson's responses to ESI's comments.

Until January 1991, the analyses of monitoring well samples (requiring standard
commercial deliverables) was performed by Upstate. However, the analytical work for
Miller was bid during the end of 1990. Galson was awarded the analytical work; therefore,
a change'over from Upstate to Galson for the monthly and quarterly analyses began during
January 1991. During January and February 1991, samples were split between Upstate and
Galson to provicle data to correlate the two sets of analytical results. ln March 1991, Galson
received all of the samples collected and submitted for analvsis.

225.3 Clty of Futton WWTP Sampllng and Analysis

Samples are collected at the City of Fulton Wastewater Treatment planr (WWTp)
on a semiannual basis in accordance with the City of Fulton Sewer Use permit. Samples
were collected from the wastewater influent anct effluent antJ from the digester sludge. The
samples collected were anaþed for the compounds on the EPA Method 601 ancJ 602 lists.
The results of the analyses are tabulated in Appendix f.

225.4 Additional Sampling and Analysis

one sample of sludge was obtained from the septic tank on the Taylor properry
(Figure 2'2). The sludge sample was analyzed by Upstate for the compounds on the EpA
Method 8240 list. The analyticar results are presented in Appendix J.

Two samples were collected from the State Ditch. One was collected in a location
west of K'2/M'2 and the other was collected in a location west of K-1. These samples were
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MILLER CONTAINER

TABLE 2-3
SI.JPPLEMENTAL ANALYSES PERFORMED DTIRING TI{E RI (GAISON ASP)

LOCATION PARAMETER QA/Qc QUANTTTY CONTAINER

MW-IS USEPA 8240 3 40-ml septum vial
MW-3D USEPA 8240 6 40-ml septum vial
MW-l3D USEPA 8240 6 40-ml septum vial
MW-l4D USEPA 8240 6 40-ml septum vial
MW-2lS USEPA 8240 6 40-ml septum vial
MW-36S USEPA 8240 6 40-ml septum vial
MW-36D USEPA 8240 MS/MSD 6 40-ml septum vial
MVi-385 USEPA 8240 6 40-ml septum vial
MW-38D USEPA 8240 6 40-ml septum vial

MW-6S,I,D USEPA 8270{ 2 2-liter glass
MW-34D USEPA 8270 MS/MSD 4 l-liter glass
MW-33S USEPA 8270 2 l-liter glass

T-2 USEPA 8270 2 l -liter rlass
M-2 USEPA 502.2t624 4 40-ml septum vial
K-t USEPA 502.2t624 MS/MSD 8 40-ml septum vial
K-2 USEPA 502.2t624 4 40-ml septum vial

.USEPA 8270 d¡d not includc pcsticidcs/pCBr.
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analy¿ed for the compounds on the EPA Method s010/8020 líst and the analytical results
are given in Appendix J.

soil samples were collected from four soil borings advanced northwest of the
container Plant during July 1992. The boring locations are shown on Figure 2-t. Asurface
soil sample was collected at the VB-l location (adjacent to the northwest corner of the
northern parking area) and submitted for analysis according to EpA Method g240. This
sample was required for completion of the baseline risk assessment with respect to the
former northern drum storage area. The results are contained in Appendix J and are
discussed in Section 6.0 of this report.

Additional samples were collected from each of the boreholes, VB-l and VB-2 in the
former northern drum storage area' and VB-3 and vB-4 in the former spill containment
tank area, for the evaluation of vacuum extraction applicability. samples from each
borehole were anallzed for compounds on the EPA Meth od g240list, for grain size
distribution analysis (GSDA), and for total organic carbon content. Results of the EpA
Method 8240 analyses are contained in Appendix J and will be discussed in section 4.6 of
this report; these data will also be usecl in the FS. GSDA and organic carbon content
results are given in Appendix K.

A vacuum extraction pilot study was conducted in the former southern drum storage
area' near Mw'3ós,D, during July t992. As part of the pilot stud¡ two vapor extraction
wells were installed in one borehole. vE-01/02are shown on Figure 2-1. Asoil sample was
collected during the <lrilling for vE-01/02 and submitted for EpA Method g240 analysis; the
analytical results are contained in Appendix J. The methorJs antJ results of the vacuum
extraction pilot stucly will be discussed in the FS portion of this project.
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3.0 PHYSICAL CHARACTERISTICS OF TI{E STUDY AREA

3.I PHYSIOGRAPHY' TOPOGRAPHY AND DRAINAGE

3.1.1 physiography and Topography
The Miller site lies within the Erie'ontario Plain physiographic province. clacial

cJeposits overlie most of this province. The topography on the Erie-ontario ptain is a gentlyrolling landscape that is interspersed with moderately rarge level areas. The revel areascommonly are swampy.

The topography of the Miller site is shown on sheet 2. Also shown on rhe
topographic map are some areas in the immediate vicinity of the site, including the city ofFulton water works property and the oswego River. In general, this area is gently rolling;
however' the present topographic expression of the plant site area is a reflection ofmodifications to the land surface which were made when the container plant was built an¡lprior to when the Plant was built. For exampte, the land surface below the plant was leveled
by borrowing soil from the area below the present pond. Drainage ditches to an<r from thepond were also constructed during the building process. The hill present below the former
Taylor house shown on sheet 2, which was standing when the aerial photographs were taken
but has since burned down, formerly extended to the north an<J connected to the hill shown
at the old fence line' The low level area that currently exists between these hills is the result
of sand and gravel mining which occurred prior to plant construction. The water works
property used to be a marshy area' but the land surface in this area has been elevated by
lanclfilling.

3.lA Drainage

All of oswego county lies within the Lake ontario crrainage basin. The oswego
River system drains the south'central part of the county, including the Miller site. The
oswego River flows north through the county and empties into Lake ontario at the city
of oswego. stream gradients on the Erie-ontario prain are generaily row.

't)
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surface drainage at the Miller site is facilitateci by the drainage ditches thar were
constructed when the container Plant was built. one cJitch located north of the plant,
shown on sheet 2, conveys surface water runoff into the pond (northwest of the plant).
There are two outlets from the pond. one outlet is locateä on the northwest side of the
pond and the other outlet is located on the pond's southern end. Both of these outlets allow
water to discharge from the pond after periods of heavy precipitation. Therefore, surface
water discharge from the pond occurs only on an intermittent basis. The northwest outlet
conveys water into a marshy area. There is no known surface water outlet from this marshy
area' The southern pond outlet conveys water through a drainage ditch which merges with
drainage ditches from other Parts of the site and eventually discharges to the oswego River.
The oswego River is maintained by a cjownstream hydroelectric dam at an elevation of
about 353 feet above MSL.

32 CLIMATE

osvego county has a humid'continental climate that is greatly influenced by Iake
ontario' l¿ke ontario moderates the yearly temperature and significantly effects
precipitation in the winter. The normal annual total precipitation in the vicinity of Fulton,
New York is approximately 42 inches. The mean annual lake evaporation is approximately
26 inches' Prevailing winds are from the south an<J southwest (oswego county soil survey,
re8 l).

33 GEOLOGY

33.f Introductlon

Data characterizing the geolory of the site were obtained from boreholes which were
drilled by Miller, Taylor, the unite<l states ceoiogical survey (uscs), the NysDEC and
the City of Fulton.

Miller conductecl dritling activitÍes to obtain geotechnical information both prior to
an<l after Plant construction. Miller also emplaced borings to enable installation of
monitoring wells and recovery wells during the various phases of the site hydrogeologic
investigation.

I
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Prior to construction of the Container Plant, test holes were drilled to accumulate
geotechnical data to determine subsurface soil conditions. These data were used to
determine the type and extent of the foundation neede<J cluring Plant construction. The
locations of the boreholes on the Miller property are showñ on Figure 3-1. The boreholes
labeled nTH'u were drilled prior to construction of the Plant. The boreholes labeled "8.'
were drilled later for possible expansion of the Container Plant. [n general, these test holes
were not drilled deeper than 30 feet below grade.

During the Phase I lnvestigation by C&S (1986), ten borings were advanced into
overburden to the north and west of the Container Plant (BH.l through BH-10) to collect
data for the assessment of soil and ground water contamination near the former spill
containment tank location. The first six borings are labelecJ uBH-u on Figure 3-1. The last
four boreholes were then converted into ground water monitoring wells MW-lD through
MW-4D.

Prior to the commencement of building construction for the long-term municipal well
treatment system' nvo boreholes were drilled below the building footprint on the water
works Property. These borehores are labeled rB-l and rB-2 on Figure 3-1.

During the Phase II Investigation by MPI (1986), 25 more boreholes were rJrilled on
the Miller property. As discussed in Section l, either a shallow, intermecliate or deep
ground water monitoring well was constructed in each borehole to allow further
characterizarion of the aquifer beneath the Miller site.

The remainder of the borings cJrillerJ by Miller were completed cluring the RI phase
of the project. Monitoring wells were installed in each of these boreholes, except at the
boreholes adjacent to Mw'55D and MW-56D; the vapor extraction boreholes in the former
northern drum storage area; ancl the vapor extraction boreholes in the former spill
containment tank area. These boreholes were backfilled to land surface with non-shrink
grout.

Mr. Taylor hacl four boreholes clrilled, three on his property and one on Miller
property, to investigate grouncl water contamination from the former USTs located on his
property. Wells were ultimately installed in these boreholes and are labelerJ ',T-,, on Figure
3- t.

Two boreholes, which were later converted to monitoring wells, were <Jrilled by the
USCS on the Water Works property. The wells are labeled USCS-I and USGS-Z on
Figure 3-1.
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The NYSDEC installed four monitoring wells to investigate potenrial contamination
on the Mirabito suspected Inactive Hazardous waste Disposal site located norrhwest of K-1.
Nine monitoring wells were installed by the NYSDEG to investigate the origin of gasoline-
type contamination detected at MW-45s, northwest of K-1. -This 

investigation is on-going
and recently two ground water withdrawal wells were also installed by the NysDEC in the
Mw4ss,D area' Three of the Mirabíto wells are shown on Figure 3- 1. They are labeled
Gw'l' Gw'2 and GW'4' The fourth well (GW-3) ís located to the north-northwest of GW-
2' The monitoring wells installed to investigate gasoline-qpe contamination are labeled nD.",

and the withdrawal or recovery wens are rabered nE-n on Figure 3-r.
The city of Fulton cJrilled 12 boreholes on the water works property for

geotechnical ancJ hydrogeologic <lata. The boreholes are labeled urH-u on Figure 3-1.
Most of the subsurface geologic information was used to procluce cross sections and

fence diagrams in an attempt to better understand the interrelationship of geologic units in
the area of the site' Figures 3'2 and 3-3 are maps showing the locations of the cross
sections and the fence diagrams which rvere prepared for this report.

332 Regionat Geotogr

The surficial geolory of oswego county, and more specifically that part of oswego
county that lies within the Erie'ontario Plain physiographic province, is dominated by
unconsolidated glacial material deposited during and after the last period of glaciation.

The predominant glacíal deposit on the Erie-ontario plain is glacial rill. Lotlgement
till consists of a mixture of rock fragments, gravel, santi, silt and clay that was mostly
cleposited directly on the surface as material was carried along at the bottom of the glacier.
Most of the sediments in the Fulton area are derived from glaciation and associated glacial
Iakes and glacial outwash. Glaciolacustrine (lake) deposits cover bedrock or till with as
much as 150 feet of silt, cla¡ sand and gravel.

Many lakes were formed anri fed by glacial melt water in the area. Fine-grained
material' such as fine sand and silt, were cleposited in the lowlands unclerlying these glacial
lakes' Beach and wave currents in the glacial lakes depositecr santl and gravel as irregular
patches along once-active shores.

streams flowing during and after glaciation deposited alluvium and eroded glacial
material previously deposited. In some cases, bedrock has been exposecl at the land surface
where erosion has sufficientry removed the gracial <reposits.
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These exposures indicate that the bedrock surt'ace has a low and gently undulating
relief in the Erie-ontario Plain. BecJrock in the Erie-ontario Plain consists of nearly flat-
lying ordovician and silurian sedimentary formations. These formations were cleposited in
marine and terrestrial environments 400 to 500 million years ago. These groups of rocks
occur in broad bands that generally dip gently to the south-southwest. Bedrock formations
are older (those on the bottom) with distance northward in the province. The oldest
bedrock in the County is the siltstone and shale of the pulaski and Whetstone Gulf
Formation. overlying this formation is the Osvego Sandstone which crops out in a band
extending from Lake ontario to near the eastern border of the County. These formations
are overlain by younger sandstones of the Medina Group and then by the sandstone and
shale of the Herkimer, willowvale and sauquoit Formations, which occur near the southern
boundary of the county and which represent the youngest bedrock formations in the
County.

333 Slte Geologr

333.f Bedrock

According to samples collectecJ from the bedrock ciuring the drilling for wells BMlv.
I' Mw'12D, Mw-26D, M\ry-ãD, Mw-55D, Mw-s6D and rH-5, beclrock consists of
interbedded dark gray to black shale, moderate reddish brown fine- to medium-grained
sandstone, dark reddish brown shale and green mudstone. Dark reddish brown clay lenticles
less than nvo inches in length are common in the red sandstone interbecls. Medium gray
clay lenticles occur in the dark gray to black shale. This geologic unit is interpreted as
belonging to the Silurian willowvale Formation (Clinton Group). Rock quality designations
(RQDs) for rock core samples collectecJ from BMW- l and Mw-26D are g0 percent and 96
percent, respectively' The RQD provides an estimation of the competence of the rock and
is calculated by dividing the cumulative lengrh of ,unfractured rock greater than four inches
in length by the length of the core run. The result is multiplied by 100 to obtained a
percentage. [n general, the lower the ReD percentage, the higher the fracture content in
the rock' The RQD percentage obtainecl in these locations shows that the bedrock in these
areas has a low fracture content. Since the frequency of the fractures in bedrock is one of
the main factors in determining the permeability of the rock, the low fracture conrenr means
that the bedrock immediately below the site is probably a poor water-bearing unit.
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3332 Unconsolidated Deposits

The major unconsoliclated deposits across the site consist of fill material.
glaciolacustrine silt and sand, interbedded glaciofluvial sancJ and silt, glaciolacustrine silty
clay, glaciofluvial sand and gravel, ablation till,lodgement till, and varyed silt and clay. The
interrelationship of these units is shown on the cross sections on sheet 3.

The bedrock toward the middle of the site (and possibly in other areas of the site)
is overlain by a thin layer of varved pale brown silt and red clay. This unit was penetrated
during the drilling of the boreholes adjacent to wells Mw-55D and MW-56D and probably
was deposited prior to the last glacial event in thís area. This unit may predate all
unconsolidatecl deposits on'site and is very dense and compact with a low moisture content.
Due to its great rlensity, this unit would be highly resistant to erosion and may have acted
as a minor ice-divide causing deposition of a mound of lodgement till along its axis when
ice moved through the region.

Bedrock ís interpreted to be overlain by a tayer of cJark reddish.brown to olive gray
glacial lodgement till over the rest of the site; however, drilling was discontinuecJ by design
immediately below the top of the lodgement till unit in mosr deep boreholes at the site. The
lodgement till was actively emplaced at the bottom of the ice as the glacier overrode the
area' The lodgement till consists of coarse gravel to clay-size particles and is very clense and
compact due to its depositional nature and relatively high clay content in most areas. The
lorlgement till is continuous across the site except around test hole TH.s antl monitoring
wells MW'l2D and Mw'26D where the till has been completely erocJecl as shown on Cross
sections B'B' and D'D' on Sheet 3. The relatively low permeability of the lotlgement till
makes it an effectíve water barrier between the bedrock and overlying units where it is
present.

The top of the lotlgement till shows a great deal of relief from east to west across
the site' The changes in the lodgement till surfacb are representetJ on Figure 3-4 and Figure
3'5, which are maps of the top of the lodgement till. The perspective for Figure 3-5 is from
the north of the site, lookingsouth. Theloclgement tillsurface is deeper near MW-llD,
Rw'I, Mw'20D an<l MW-5ID and is elevate<l near MW-17D, Mw-21D, M\ry-szD,
Mw'55D, Mw'56D and MW'38D. The change in elevation of the lo<Jgement till across the
site is also illustratecl on Cross Section A-A'(Sheet 3).

The higher elevation of the lodgement till toward the micJclle of the site forms a
drumlin-type ridge with its axis trending almost north-south (parallel to the direction of ice
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movement across the region). The northward and southward extent of the buried
drumlinoid is not known. A drumlin is a smoothty rounded. elongare oval hill, mound or
ri<Jge of compact glacial till built under the margin of a glacier and shaped by its flow or
carved out of an older moraine by readvancing ice (Bates dnd Jackson, l9g0). This ridge
appears to have been the site of a former drainage divide as this subsurface area is a zone
of depositional transition within units and benveen different units (cross sections A-A,and
B'B')' Due to its transitional nature, this area of the site is geologically complex. The fence
cliagrams on Figures 3-6 and 3'7 have been prepared to show the distribution of the
unconsolidated subsurface units in this port¡on of the site. The effect of the lodgement till
ridge on ground water contaminant migration and drawdown around Rw- l is discussed in
Section 5.

The thickness of lodgement till is unknown in most portions of the site because most
boreholes were intentionally discontinued at about three feet below the top of the lodgement
till' However, adjacent to the Mw'55D and MW-56D locatíons, which were situated along
the approximate axis of the drumlinoid, boreholes were advanced through the lodgement till
to the top of bedrock. The combined thickness of the lodgement till unit and the dense
va¡ved clay and silt unít at these two locations is 47.0 feet and 3l.g feet, respectively. At the
borehole drilled for the monitoring well installed in bedrock (BMw.l), the lodgement till
is eight feet thick' At the BMw'l location, the lodgement till has a high degree of clay
content' which is rypical of most of the lodgement till on the site. some of the lodgement
till toward the western and southern edges of the Miller site, however, has a higher sand
content and contains a relatively small amount of clay. This sandier till is as dense and
compact as the clay'rich till an<J possesses similar low moisture content inclicating that ít
woulcJ be just as effective in preventing vertícal contaminant migration as the clay.rich till.

Directly above the lodgement till across the site is a thin layer of reddish brown to
dark yellowish brown ablation till which was deposited passively by a glacier as it retreated.
The ablation till was found in every monitoring well installed during the various phases of
the site hydrogeologic investigation; however, the unit is absent in the eastern eclge of the
site according to the drilling logs prepared from the geotechnical borings made prior to
Plant construction (B'B'& G'G'). The grain size distribution in this till ranges from cobbles
to clay'size particles' [n most places, the ablation till has a relatively high permeability
compared to the underlying and overlying units and, thus, is a potential conduit for
accelerated contaminant migration.

tv¿9.248
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The glaciolacustrine silt and sand is light to clark yellowish brown in color and was

depositecl when proglacial Lake lroquois covered the area. While this unit is stratified on
the western side of the ridge of lodgement till, it is relatively unstratifieci on the eastern side
of the ridge indicating differing depositional environments tu¡tttin the same unit. This unit
is up to 70 feet thick toward the middle of the site (near Mw-llD) where a deep channel
was formed in the underlying glacial till (Cross Section A-A'). The lake silt and santJ is fine
graÍned, massive and relatively homogeneous in the area near the former spill containment
tank location as indicated by grain size distribution analyses (GSDA) performed on samples
from this unit. The results of these analyses are located in Appendix K. This unit typically
exhibits a flowing nature at depths greater than 25 feet below the occurrence of the water
table. However' at wells Mw'26D and MW-24D ftowing sand was encountered at only l0
feet below the water table. Conversely, flowing sand was not encountered until 50 feet
below the water table at MW.29D and MW-23D.

The fill material was utilized to build up relatively low lying areas of the site prior
to construction of the Miller Container Plant. It consists of mottled brown and gray clay,
silt and sand that has been compacted into place. GSDA conducted on the fill material near
the former spill containment tank location shows that silt and clay comprises over 73 percent
of the fill material in this area. Results of these analyses are íncluded in Appendix K. This
unit is very dense and has a relatively low permeability. The fill material is believed to have
originated from borrow areas on-site that were created during construction of the plant site.

Other major sediment types on the site inclucJe a layer of brownish gray
glaciolacustrine silty clay which was deposited toward the mitJdle of the site,
contemporaneously with the silt ancJ sand unit; and a layer of mocJerate brown interbedded
glaciofluvial sand and gravel, which separates the glaciolacustrine silt and sand unit from the
ablation till on the western side of the site and near the MW-51 cluster (c-c').

The silty clay layer can be found below the middte of the site in the area extending
from northeast to southeast in a "horseshoe" type shape from below the northeastern portion
of the pond, east of MW'ó0S,I,D, to the southern end of the site west of MW-53S,1,D but
east of Mw'27S,D. Figure 3'8 illustrates the approximate areal distribution of the silty clay
layer as if it were projected up to land surface. It occurs beneath the MW-9, MW-56, MW.
8, MW'19, MW'17, MW-7 and MW-22 cluster locations, but is not present at the MW-51
cluster location indicating that it may have been removed by later erosional events in this
area. In cross section, the silty clay layer is up

tæ8248 3-8
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thinner in other areas where it was encountered. The <Jistribution and shape of this clayunit indicate that it may have been formed ín an oxbow lake in an abandonett meandering
river channel that formerly floweci through the area. The clay plug has relatively lowpermeability and acts hydraulically as a semi-confíning or óonfining layer throughout its
enent.

The interbedded sand and gravel unit is 48 feet thick near Mw-5lI,D and up to 50
feet thick on the western side of the site. Moving from west to east, this unit generally
terminates after draping over the drumlinoid feature (A-A,, B-B,and F-F'). However, in thearea east of MW'l5D and MW'56D (G'G') the sand and gravel thickens near MW.SII,D.
This unit is hÍghly permeable due to the large amount of sand and graver presenr and maybe the most permeable unit underlying the site. The large amount of gravel in this unit
indicates that it was deposited in a high eners¡ environment which was capable of eroding
and replacing the cray rayer at the Mw.srI,D rocation.

I-aterally and vertically discontinuous lenses of clay, silty clay, sand and gravelly sand
are dispersed throughout the site (sheet 3). These lenses represent minor deposits at the
site.

HYDROGEOLOGY

3.4.1 Reglonal Hydrogeologr

Ground water occurs in the bedrock formations and in the unconsolidated cteposits
overlying becjrock' [n general, the most water is availabre from sand and gravel deposits,
less is available from bedrock and the least from glaciar till or silt and clay cleposits.

Ground water receives recharge from the infittration of snowmelt and rain water
through the soil to the saturated zone. Discharge occurs in streams, lakes and
topographically low wetlands.

The water table in the unconsolidated cleposíts generally mirrors the lan<J surface,
flowing subparallel to topography. The general cJirection of deep ground water flow in the
bedrock is toward Lake Ontario.

3.42 Site Hydrogeologr

Ground water at the site occurs predominantþ under unconfined conrjitions. water
percolating downward through spaces between soil particres in the unsaturated zone joins

3.4
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the ground water body at the water table. The water table is ín <Jirect contact with theatmosphere through the open pores of the overþing material and is theretore under
atmospheric pressure' Monitoring wells that are screened at the water table will have water
levels that are reflective of atmospheric pressure. Below the water table, the combination
of atmospheric pressure and the weight of overlying water creates pressures in the zone ofsaturation' Monitoring wells screened ín díscrete intervals at depths consi<ierably below thewater table will have water levels that are representative of the head in the aquifer at thedepth of the screened interval.

Ground water flows from areas of higher grouncl water pressure head to areas oflower ground water pressure head along flow lines defined by the sysrem. By installingmonitoring well clusters (adjacent wells screenecJ at discrete intervals below as we' as at thewater table) and collecting water level data, the three-dimensional distribution of the groundwater pressure head in the unconsolidated aquifer below the site can be established.
water level data have been collected at monitoring wells on-site on a monthly basissince March 1987' Additional water level data were colrected during october and December

1986' The water level elevations collected through January 1993 are presented in a tabular
format in Appendix B, and in a graphicar format in Appendix L.

The water levels recorded during December lggl, Janua ry lgg2,and January lgg3
have been plotted on Fígures 3-9 through 3-14 to illustrate the configuration of the water
table and potentiometric surface of the deeper zone wells, respectively, on the three dates
mentioned above.

Tlpically' grouncl water elevations fluctuate on a seasonal basis with the highest
annual elevations occurring in late winter/earty spring months. The water levels generally
decline throughout the summer, due to the recJuction in water available for recharge as a
result of reduced precipitation and to greater evapotranspiration, antl reach overall lows inthe late summer/early fall months. There is a gra<lual increase in water levels through thelater fall due to increased precipitatíon and less evapotranspiration, through the winter
months and into the spring' These trends are evicJent from the hydrographs presented inAppendix L' cround water elevations measured in August l9g2 were unusually high
compared to l99l and 1990; in many cases 3.5 to 4.0 feet above the water levers observed
during previous years' This is a direct function of the unusually high precipitation the area
received during the summe r of 1992. Despite the unusuauy high water levels observed in
most monitoring wells during August 1992, thervater levels recorded in wells around K.l
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and K'z/lv['2 were significantly lower in August l99z thanin August l99l (these wells were
not available for water level measurements in August l9g0). This exception to the seasonal
trend is due to the municipal wells being pumped at higher rares during August 1992 than
cluring previous months. á

Ground water elevations at the site <juring lgg2 rlonot show a distinct ,'dry 
season";

therefore' water table and potentiometric surface maps generated from December l99l and
January 1992 (Figures 3'9 through 3'12) arerepresentative of ground water configurations
throughout the year' water levels collected during January 1993 have been plotted on
Figures 3'13 and 3'14 to incorporate data collected from the new well cluster Mw-60s,I,D.

The cleep zone wells are generally screened in the sand and gravel unit that overlies
loclgement till below the site' Flow direction arrows on the maps show the generar direction
of ground water flow, but care shoulcl be taken when basing interpretations on these mapssince these tlpes of potentiometric surface maps are essentially maps of hydraulic headcontours on a two'dimensional horizontal cross section, which are based on a three-
di¡nensional hydraulic head pattern that exists in the subsurface. sÍnce there are vertical
components of flow, these maps should be interpreted in conjunction with the hydrogeologic
cross sections shown on sheet 4. The water level data collected during January 1992 is
portrayed on Sheet 4.

shallow ground water flow, as ctepicted on Figure 3-g,3-ll and 3-13, is generally
from the east to the west towarcJ the oswego River; however, the effect of pumping at
recovery wells RW'2 and RW'3 and at municipal wells K-1, K-2 and M-2 can be seen on the
figures by the depressed equipotential lines in the vicinities of these wells. The effect of
pumping from the NysDEc recovery welrs E-r and E-2 can be seen on Figure 3-13.

The area around the municipal wells K- 1, K-2, and M-2 has been enlarged on Figure
3'15 to allow a more detailecl representation of the equipotential lines in this area. The
water levels shown are based on August l, lgg2data. Figure 3.15 was originally presented
in the Municipal Aquifer Pumping Test Report (Novembe r 1992)as Figure 4.3. The report
is included as Appendix v' The pumping test consistecJ of various phases, each defined by
a change in the flow regime at the K'l system, or the K-2 anci M-2 system. For example,
Phase I consisted of operating K'l at typical <Iischarge rates, turning the K-2/M-2sysrem
off and measuring water level recovery; Phase II was initiated by turning K- l off; phase III
involved the measurement of clrawdown when K-l was restarted at a minimum flow rate.
The entire pumping test incorporated five phases as described in the pumping ¡esr report.
tv28-248
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K-2 and M-2 were treated as one pumping system, K-2/M-2, for the purposes of the
pumping test because these wells are located within 30 feet of one another anc, :rre both
pumped from essentialry the same zone within the aquifer.

Aquifer transmissivity (T) and storativiry (s) were estimated for the K- l and K-2/M-
2 areas from data collected during the pumping test. The K- l area exhibitecj overall higher
estimates of transmissivity as compared to those approximated for the K-2/M-2 area.
storativity values estimated for both the K- I and K-2/M-2 areas are typical of unconfined
aquifer condítions.

Based on water table and potentiometric surface maps generated from <Jata collected
while both municipal pumping systems were off, natural ground water flow is to the west
from the Miller site toward the oswego River. Grouncl water then trencJs northwest in the
vicinity of the river in a direction subparallel to the flow of the river. GrouncJ warer tends
to move along this boundary as the river is artificially maintained at a higher elevation than
that of the surrounding water table. operation of the K-l system without K-2/M-2
operating indicated that the cone of influence of K.l does extend into the K-2/M-2 area,
but does not include (with the exception of wells Mw-23s,D) shallow or deep zone wells on
the Taylor property, or the Miller properry.

under typical pumping conditions, (K-t and K-2/M-2systems operating ar optimum
rates) the K'l system exerts a greater influence on the aquifer than the pumping from the
K'2/M'2 system' This is attributed primarily to the higher <lischarge rates ar K-t (over long
periods of time), and partially to the relatively higher transmissivity estimates in the K.l
area' The rate of ground water movement from the K-2/M-z area toward K-l is lowest
under non'pumping conditions when both the K-l and K-2/M-2systems are off; however,
concurrent pumping from the municipal well systems (K-l andK-2/M-2) greatlyreduces the
rate of ground water movement along this flow path when compared to pumping at the K.l
system only.

As shown on Figure 3'15, the cones of clepression arountJ K-l anci K-Z/M-2 are
ellipsoidal rather than symmetrical. The elevated oswego River is connecred to the
permeable aquifer deposíts and serves as a constant source of recharge (a recharge
boundary) to the pumping wells. The River influences K-l and K-2/M-zby stopping the
expansion of the cone of depression. As the River provides a source of recharge to replace
the flow normally received from outside the bounciary, the drawdown stabilizes between the
wells and the boundary, and the removal of water from storage is limited. In the pumping
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wells, the rate of drawdown is decreased, the specific capacity is increased and the slope of
the cone of depression is not only greater on the River's side of the wells, but is lessened
on the opposite side. Also, transmissivity values estimated within the K-l ¿rrea are
consistent with the ellipsoidal shape of the drawdown cone, with higher T values occurring
along the elongated axis of the cone.

A flow net was constructed using uater level <Jata collected under typical pumping
conditions at the municipal wells. The flow net was presented as Figure 4.7 in the
Municipal Aquifer Pumping Test Report (Novemb er 1992). Based on the construction of
this flow net, it is estimated that over 60 percent of the shallow ground water entering K-l
originates at the Oswego River recharge boundary. The amount of water received from the
east and northeast directions is estimated at about 35 percent while less than five percent
is supplied from north and northwest of K-1. onþ about l0 percent of the water originates
from the direction of the Miller property, southeast of K-1. water quality data at wells
located in this area, including the Mw-23, Mw-4g and MW-50 well clusters, are not
indicative of a plume of contamination, in particular, no TCE has been detected at the wells
in this area. The R'2/M'2 system receives nearly three-quarters of its shallow flow from the
River' The amount of water received from areas underlying the Miller site to the northeast
and east, and the Taylor property to the e¿st-southeast, comprises about 25 percent. A
small amount of flow is contributed to K-2lM-2 from the north.

Table 3'1 lists well yields and clrawdown data from K-1, K-2 antl M-2. Basec1 on
these data, the average specific capacity (yield dividecJ by drawdown) has been estimated for
the three municipal wells. As indicated on Table 3-1, the specific capacity of K-2 is more
than 2.6 times greater than that of M-2; the specific capacity of K- l is four times grearer
than K'2, 10.2 times greater than M-2, and 5.4 times greater than K-2 ancl M-2 averaged
together as one pumping system.

The relatively higher drawdown atM-2 versus K-l ancJ K-2 is the result of the
inefficiency of the M-2 well design (limited screened area for warer to flow through and
relatively small well radius) compared to the more efficient well design of K- l ancl K-2 (20.
foot diameter "open'bottoñ1" infiltration we)ls, 23-24 feet in depth), and orher factors such
as the proximity of surface water available to recharge K- l and K-2 and heterogeneity and
anisotropy in the unconfined aquifer. In this area, the vertical hydraulic conductivity is less
than the horizontal hydraulic conductivity due to the layered nature of the deposits. There
are also variations in the vertical relative to the horÞontal hydraulic conductivity which are



the result of nonuniformity in the geometry of the voict spaces berween grains in the aquifer.
These aquifer characteristics leacl to flow conciitions that vary with direction (anisotropy and
heterogeneity).

The silty clay layer that occurs below a portion of the pond and the central portion
of the site (Fígure 3'8) has lower permeabiliry than the surrounding units. A falling head
flexible wall permeability test was performed on a sample coilected from the sanrjy silt above
the silty clay layer and a sample collecte<J from the silty clay layer during the clrilling of MW.8I' The results indicate that the sandy silt sample has a vertical hydraulic conductivity of
l'5 x l0{ cm/sec (or 4'9 x l0't ft/sec) and the silty clay has a vertical hydraulic conctuctivity
of 9'6 x l0't cm/sec (or 3 x lO'e ft/sec). These test resuks are included in Appenc1ix K. An
attempt was made to collect a shelby tube sample from a coarser grainecl unit below the
silty clay' However, the sample was not cohesive enough to remain in the tube. This
indicates low prasticity and reratively higher hydrauric concructivity.

The lower permeability of the silty clay results in delayed infiltration across the unit
and the creation of a mound on the water table. The water table mound above the silty clay
layer is evident on Figures 3'9,3'll and 3-13, and on hydrogeologic cross sections A-A,,
B'8" F F' and G'G' on sheet 4. The presence of the silty clay layer above the screens in
recovery well RW'l reduces the influence of the recovery well on the shallow zone. This
is illustrated by hydrogeologic cross section A-A'on sheet 4 ancl on Figures 3.g through
3'14' The mounding effect above the silty clay layer can be seen on the water table maps
that represent the shallowzone ground water elevations, and the draw<Jown cause<J by RW-1
can be seen on the potentiometric surface maps that represent the deep zone elevations.

Ground water occurring at the base of the unconsolicjatecJ aquifer (the deep zone)
flows from east to west across the site, except in the vicinity of the recovery wells and the
municipal wells where the flow is <Jiverted. The grouncl water flow patterns in the cleep zone
in December 1991, January 1992 andJanuary 1993 are shown in map view on Figures 3-10,
3'12 and 3'14' respectively. January lg92 data are shown in the cross sections on sheet 4.

As seen on cross sections A-A'and B-B', an upwarcl gradient trom the deep zone
toward the shallow zone exists in the area arountJ cluster Mw-36 and near municipal wells
K-2 and M'2' An upward gradient also exists near cluster MW-3g and along the east side
of the lodgement till ridge. However, in most areas on the site, a downward vertical
gradient or a lateral flow component predominates. For example:
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l' A lateral component of flow.generally occurs in the basal sancl an<j gravel unitthat overries the rodgement tilr, including 
":,loj:d "uo*,-*t,äIe tn. rodgemenrtill slopes upward on the east side or tñå ti[ rictge-ü¡.r, .liir,, in flow overthe top of the till ridge).

2' A steep downward gradient exists from the shallow zone toward the <Jeep zoneacross the silty clay layer below the mid<Jle portion of the site.

The effect of the clay layer on the distribution of pressure head in the aquifer is
illustrated on the graphs in Appendix L. The warer levels berween the shallow and cieep
well in a cluster where the clay layer is absent are very similar and exhibit slight crownward
gradients (except at MW'36S,D and Mw-3gs,D) throughout the year. However, at welr
clusters where the cray rayer Ís present (e.g. MW-7, Mw-g, Mw-9, Mw- r9 ancJ Mw-22), the
water level in the shallow well in each cluster is generally a few feet above the water level
in the adjacent deeper well.

3.42,1 RW-f pumping Tests

During June 1990, an initial pumping test was performed at RW-l to generate
information for an assessment of the area of influence of the well under normal operating
conditions (7 gpm) as requested by the NYsDEc in a comment letter on rhe RI/FS work
plan.

Subsequent to the installation of monitoringwells Mw-gI, Mw-5lI,D, Mw-55D, and
Mw'56D' a pumping test was again conducted during september 1992. This pumping tesr
was requested by the NYSDEC to demonstrate that the cone of influence of Rw-l extends
to MW'8I under current pumping conditions (7 s"m). The RW-r pumping Test Report,
dated December 1992 and revisecl May 1g93, is presented as Appendix w of this report;
results of the 1990 and the 1992 pumping tests are summarizecl within the following
discussion.

The 1990 pumping test was initiated by turníng off the pump in RW- l for a period
of approximately 46 hours and measuring the water levels in nearby monitoring wells and
at the recovery well' After the 46'hour period, the pumping rate of 7 gpm was reestablished
at Rlv'l and the drawdoJn at RW'l and nearby monitoring wells was measured and
recorded' water levels were also measured and recorded at the same well locations tluring
a period of pre'pumping test monitoring in order to establish the preexisting trend in water
Ievel fluctuation.
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The water level data collected cluring the 1990 pumping test at the monitoring wells
and recovery well have been plotted as a function of time on the graphs in Appendix M.
The premonitoring data collected at the wells indicate that the trend in water level
fluctuation prior to the pumping test was downward. Therefore, an upward deflection on
the graph of water level versus time at a monitoring well during the time period when the
pump in RW'l was off indicates that.the well is under the influence of pumping at Rw-1.
As can be seen on the graphs, monitoring weus MW-7D, Mw-gD, Mw- r7D, Mw- r9D and
Mw'20D are definitely within the area influenced by the withdrawal of warer at R\ry.1.
wells M\ry'13D, M\ry-r4s, M\ry-r4D, Mw.rsD, Mw-rgs, Mw-2rs, M\ry-21D, MW-22s and
Mw-22D appeared to be outside the area infruenced by Rw-r while pumping ar 7 gpm.

Although fewer wells were used as monitoring points during the lgg2pumping test,
results confirm that the drawdown cJue to pumping Rw- r at a 7 gpm extends into the MW.
8D' Mw'17D, Mw'l9D and Mw'20D areas, and in addition, into the Mw-gl, Mw-slI,D
and MW'56D areas' Data collected cluring this pumping test have been usecJ to generate
a map of the amount of water level rebound which occurred in the deep and intermediate
ground water zones during the recovery phase (Figure 3-16). water levels in the shallow
wells in the area were not monitored during the l992test because of the effect of the silty
clay layer present between Rw'l and the shallow well screens. During the lgg0 pumping
test' water level rebound was not evident at Mw-7s, Mw-gs and MW.lgs clue to the
presence of the silty clay layer. A rise in water elevation observed at several wells outside
the influence of RW'l <Juring the I990 test is attributecj to raint'all that occurrecJ on June
?s, lgg0.

During the 1990 pumping test, the greatesr amount of water level recovery at a
monitoringwell over the 46'hour test period occurred at M\ry-lgD (1.46 feet). The second
highest amount of recovery occurred at well Mw-7D (0.46 foot), even though MW-7D is
located about 200 feet from RW-l while MW-8D, Mw-lgD and MW-20D are about 100
feet closer' The amount of drawdown at Mw-7D was closely followed by the response at
Mw'8D (0'42 foot). The least amount of recovery occurred at wells Mw- l7D and MW-20D
(0'37 and 0'33 foot, respectively). It shoultl be noted that the ultimate recovery at MW.SD
would probably have been greater since the water level in this weu was still rising when Rw-
I was restarted' The relative amounts of drawdown and recovery observed at wells during
the 1992 pumping test are similar to those observecl during the 1990 test although they are
somewhat lower overall. This may be attributed to seasonal trends in water availabiliw.
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The pattern of drawdown in the vicinity of RW-l suggests thar there is less water
available for recharge on the south and southeast sides of RW- l (in the direction of MW.
l9D and Mw-7D)' The discontinuous nature of the silty clay layer in cJirections ro rhe west
(Mw'17D)' northwest (between Mw'8D and MW-15D) and east (MW-20D) provide more
saturated thickness and, therefore' more water available to recharge Rw-l from these
directions' Geologic information gathered during the drilling of boreholes for wells MW-
5lI'D indicates that the silty clay layer is also díscontinuous to the north and northeast of
Rw'l' sands and gravels were penetrated in the interval from 26 to 74 feet below land
surface at Mtrv'SlD and no silty clay layer was present. The sand and gravel deposit
appears to be highþ transmissive and may represent a significant barrier to the spread of
the cone of influence of RW'l. In addition, the pond and possibly the drainage clitch which
exits from the pond's southwest corner contribute to the availability of ground water from
north-northeast of RW-1.

The lodgement till ridge is present below Mw-l7D (Figure 3-4 ancl 3-5) and, since
the effects from pumping RW'1 extend Ínto this area, one might expect that the t¡rawdown
near Mrrv'l7D would be relatively great due to the lack of recharge along the till boundary.
However, since there Ís relativeþ little drawdown at Mw-17D, it may be assumed that the
effect of the elevated till on water availability is minor compared to other factors:

l' The greater saturated thickness due to the lateral discontinuity of the silty claylayer in this area.

2' Relatively high transmissivity sands and gravel in the vicinity of MW-l7D andMW-stI,D.

3. The relatively low pumping rate ar RW-1.

During the t990 pumping test, the recovery at MW-BD was still occurring when RW.
I was restarted; therefore, drawdown in the northerly direction was presume<J to be greater
than the maximum recorded value at Mw-8D. Pumping test dara from 1992 inc¡icate that
the spread of the cone of influence to the north Ís significant in the area below the silty clay
layer. The presence of the silty clay layer in this area to the north, and to the south and
southeast of RW'l lowers the readily available water supply in these c1irections.

The data collected during the pumping tests at RW-l were usecl to reevaluate the
aquifer in the vicinity of the pumping well. The earliest evaluation at RW-l (l9gg) was
made without the benefit of the observation wells that were installed during the RI.
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Following the 1990 pumping test, Jacob's straight Line graphical approach (log of
time vs' drawdown) was used to evaluate the cjata collectect in the area of Mw-gD, Mw- l9D
and Mw'7D. Due to the relatively smaller amount of <JrawcJown near Mw-t7D and MW-
20D, the transmissivity and storativity were evaluated using nvo unconfined methoc,s: one
developed by Theis and another developed by cooper-Jacob. In the case of an unconfined
aquifer, storativity is taken to be equal to the specific yield. The data collected at Mw.gD,
Mw'19D and MW'7D were also evaluated by Theis and cooper-Jacob methods for confined
aquifers' and by the Hantush method for leaþ aquifer conditions with storage in the
aquitard.

values of transmissivity (T) and storativity (s) were calculated from the 1992
pumping test data for the observation wells under semi.confining concJitions using two
Hantush leaþ'aquifer methods. The first Hantush method (Hantush l) assumes that no
storage is occurring in the overlying aquitard while the second Hantush method (Hantush
2) assumes that signifÏcant storage does occur in the overrying aquitard. wells under
unconfined conditions were anallzed using the Theis and/or cooper-Jacob methods.

The results of the time'drawdown analysis of data from the 1990 and 1992 pumping
tests are presented in Table 3'2. The backup calculations and graphs from 1990 r¡ata are
included in Appendix N; backup material from the lg92 test is containe<J in rhe Rw-l
Pumping Test Report (December 1992, revised May 1993) as presented in Appendix w.
The analyses from both pumping tests indicate that the transmissivity in the aquifer is higher
near MW'81' Mw'17D, and Mw'20D compared to the values estimatecJ near Mw-7D, and
Mw'8D, and MW'19D. The transmissivity estimatecl near.Mw-lìD is similar to the
previousþ ( 1988) calculated value of 0.91 ft3/min. Transmissivity around Rw- l is relatively
loq with the lowest values estimated near MW-19D. The steep drawcJown cone around
RW-l is a result of the low T values observed.

The storativityvalues estimated around Rw-l are in the range expected for confined
aquifer conditions (10't to l0'3) except near MW-56D. The portion of the aquifer below the
silty clay layer is probably reacting to the pumping at Rw- l as a confinerj aquifer. However,
<lue to the discontinuous náture of the silty clay layer in easterry and westerly clirections, and
to the northeast near MW'5lI,D, these portions of the aquifer are uncier semiconfining or
leaþ aquifer conditions. values for s estimated for wells under unconfined concJitions
(located near the edge or beyond the extent of the silty clay unit) are lower than would be
expected' It was noted in the 1992 pumping test report that the estimation of specific yield
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MILLER CONTAINER

TABLE 3-I
SPECIFIC CAPACTTY

MT'MCIPAL IVELIS K-I, K-2 &,\Ã-2

M-2 Averago Speciñc Capacity: 3.9g GPM/FT
K-2 Average Spcciñc Capacity = 10.46 CPM/FT
K-l Averagc Spccific Capacity:4O.70 CPM/FT
K-2îM-2 Averagc Speciñc Capacity :7.51GPM/FT

* Drawdown measured from static water levels recorded when pumping wells were off during the municipal aquiferpumping test in August 1992.
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MILLER CONTAINER

TABLE 3-2
RESULTS OF TIME-DRAWDOWN ANALYSES

JUNE 1990 and SEPTEMBER tggz
R\il- 1 PUMPING TESTS

Well Location Transm¡ssivity
(ft'2lmin) - Storativity rlB B Mcthod Aquifer

Tþe
MW-7D 1.040

t.370
1.370
0.890

0.00006

0.00002
0.00002
0.00004

Jacob
Theis

Cooper-Jacob
Ilantush I

c
c
cMW-81 1.892

1.756
o.0tn91
0.0M5

o.::t:
0.0698

Ileatush I
Ilaatush 2

c
c

MW-8D 1.040

1.2t0
t.220
0.830
0.926
T.T16

0.00050

0.00033

0.00031

0.00037
0.00069
0.0M11

o::':
0.0722

Jacob
Thcis

Cooper-Jacob
Ilantush I

Ilantush I
Ilaatush 2

c
c
c
c
c

MW- l7D r.730
r.720
T.T28
2.Un
2.915

0.00002
0.00002

0.(M211
o.(ntn
0.M890

03135
0.0491

Thcis
C.ooper-Jacob

Ileatush I
Ilantush 2

Theis

U
U
c
c
U

MW- l9D 0.170
0.140
0.180
0.100
0.249
0.290

0.00050
0.00067
0.00047
0.00054
0.0w79
0.0N19

o:!:
0.0628

Jacob
Thcis

Cooper-Jacob
Ilanrush I

Ilantush I
Ilantush 2

c
c
c
C
c

MW-20D r.340
1.340

2.070
2.171
0.893

0.00006
0.00006

0.0@32
0.0M20
0.00048

Theis
Coopcr-Jacob

Thcis
Coopcr-facob
Cæpcr-laæb

(0-Im mÍnutcs)

U
U
U
U
U

MW-5il 3.9,U
3.853
3.763

0.00043
0.0M47
0.M051

I 8.5

':_-:

Ilantush I
Ilaatush 2

Thcis

c
c
U

MW-'TD 3.802
3.'65
3.ß8

0.00050
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in an unconfined aquÍfer by normal aquifer test metho¿5, ñay result in unrealistically low
values' This has been especially evident during relatively short pumping tests when there
are significant vertical hydraulic gradients.

Leakage factors (r/b and B) were calculated from the 1992 pumping test clata.
Values estimated for wells in semiconfined areas were similar, indicating a fairly uniform,
unfractured silty clay layer. wells near the edges of the silty clay unir were analped using
both confined and unconfined aquifer test methods. T ancl s values showed little ctifference
between methods; however,leakage factors calculated for Mw-51I, Mw-slD, and Mw-56D
are very low, indicating unconfined conditions. The leakage factors estimated at MW- 17D,
M\ry'19D, Mw'81, and MW'8D were in the normal range expectecJ for contined conc1itions.

According to the results of the pumping tests at Rw-l, the tJrawcJown due to
pumping at Rw'l is spreading preferentially below the silty clay layer and is apparently
greatest near MW-19D. The cone of influence below the silty clay layer to the north and
northwest extends past Mlry'8D to include MW-56D; MW-5ll and Mw-slD are influenced
by the pumping at RW'l, but may be near the edge of the cone of influence. The
availability of recharge lvater, due to the location of the pond an<l the thick sand and gravel
unit near Mlry'sI,D, may limit the spread of the cone of influence in a clirection to the
northeast' Todd's (1980) method for calculating the location of a ground water c¡ivide,
marking the boundary of a region producing inflow to a pumping well, was applied to the
1992 pumping test data. According to the results, the grouncl water divicJe separating the
area where contamination would or woutd not be drawn to RW- l is located to the north of
Mw'8t. (The ground water divide is shown on Figure 5 of the R\ry- l pumping Test Report
in Appendix W.)

Rw'l was operated at 7 gpm during both the 1990 and 1992 pumping tests. During
the 1992 test, 16 feet of drawdown was observed at RW-I. This <JrawcJown represents34
percent of the maximum possible drawdown, or 54 percent of the maximum yield of the well.
The pumping rate at R\ry'l is expected to be increased to 12 gpm upon approval from local
and state regulatory agencies. This is expectecl to procluce a drawclown of about 32 feet,
representing 90 percent of the maximum well yieltl. obtaining water levels at monitoring
wells MW'5ll,D and MW'56D after the increased pumping rate will allow a more accurare
assessment of the expansion of the cone of influence under the proposed RW-l pumping
rate increase.

3-t9tv28-24t
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3.4J2 Hydrauric conductivity and Average Linear verocity
slug tests were performed at each monitoring well installed during the RI, except atMw'40s' Mw4ls' and at the large diameter wells below the container prant, to co¡ect datafor an estimation of the saturated horizontal hydraulic conductivity (K) of the soils in thevicinity of the screened interval. The water level data collected during the srug tests were

evaluated using the Bouwer and Rice,(1976) method to arrive at the IÇ estimates. A copy
of the Bouwer and Rice method is included in Appendix o. The graph of drawdown versus
time for each well, the water level data obtained during the slug tests, the well construction
parameters for each well that were used in the evaluation (radius, screen length, etc.) and
the estimate of IÇ at each well are included in Appendix p. The Ç estimates for rhe wells
installed during the RI are liste¡J on Table 3-3, along with I( values for monitoring wells
installed prior to the RI' The slug test was unsuccessfur at several wells tJue to rapid
recharge or a low water level in the well. subsequent to the submittal of the Draft RI
Report' slug tests were redone at several of the wells whích had exhibited rapid recharge.
Table 3'3 also identifies wells that were recently retested, and those wells where no K¡
estimate is available and the reason for the rack of Ínformation.

IÇ values estimated at site wells are shown on Figure 3-17. The estimates of IÇ
across the site are fairþ consistent, averaging in the range expected for silty sands (10.r to
l0'3 cm/sec) and sands and gravels (10'3 to lO't cm/sec). The highest quantifiecl esrimates
of IÇ are near MW'9D, Mw-rsD, Mw-2rs, Mw-23D, Mw-24D, Mw-25D, Mw.2gD, Mw-
29D' and Mw'491'D; however, K, appears to be greater arouncl several wells where the
recharge occurs at too great a rate to permit accurate <Jata collection. The areas where this
phenomenon occurs are in the vicinities of M\ry-23s, Mw-26D, Mw-2gI, Mw-29I,
Mw'30s'I'D' Mw'31I, Mw'35D, and MW'511. It shoulcJ be noted that the grouncl water
flow in the vicinity of the municipal pumping wells does not occur under natural con<Jitions.
The horizontal hydraulic conductivity has most likely been increased by the removal of finer-
grained materials from the formation, due to the continuous pumping of the municipal wells
for many years.

The horizontal hldraulic con<Juctivity near the shalrow well screens averages
approximately 2 x l0'3 cm/sec, and the conductivity near the deep well screens averages
about 5 x l0'3 cm/sec' These averages do not íncorporate IÇ values for the weus which
recharged too rapiclly to accurately measure the conductiviry. where tjata exist for both the
shallow and deep well in a cluster, I( in the vicinity of the shallow well screen is often less
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TABLE 3-3
HYDRAIJLTC CONDUCTTVTrTES FOR SITE WELI^S

WELL ID K
(cM/sEc)

WELL ¡D K
(cM/sEc)

MW-53S tE-04

Shallow Wells: IntcocdiÂre Wclls: Decp Wells:ave¡8gc= 2E{3 ' avcragc 5E-03 .r avcragc= 5E_03 r+rrange-> 3E-O6 to 5E-02 rangc_> 2E_Ot to IE_OZ ,_gi, 5E_06 to 3E_O2

All Wclls:
avcrage= 4E{3 .tt.
rangc-> 3E{ó to 5E-02

NOTES: rrtlt = Rcchargc too rapid for quantitation.
+ = SluS tests ¡cdone January t993; no K valucs prior to this duc to rspid recharge.. = Not including 2 rapid rcchargc wclls.
tt = NoÊ including 5 rapid rechargc wclls.
r+r = f{6{ including l0 rapid rcchargc wclls.
r+rt = f{st including 18 rapid rccharge weils.
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than I(t for the material screened in the adjacent deep well. By assigning a K value of 5
x l0'2 cm/sec (the highest quantified estimare of Iç) to rhose wells identified as recharging
too rapidly to allow for quantification, the average conductivity near the sha¡ow wells can
be estimated at 4 x l0'3 cmfsec and the average conductivifu near the deep wells can be
estimated at 8 x l0'3 cm/sec. of the fifteen Íntermediate zone wells, ten yielded IÇ values
which averaged about 5 x l0'3 cm/sec, and five recharged too rapidly to collect accurate
data, including the four wells screened in the intermediate zone around K-2 and M-2.

Generally, the Kr values are naturally higher in the deeper screened zone in the area
west and southwest of the pond toward K-2 and M-2 (Figure 3.17) and in the intermediate
screened zone along the southern portion of the site. Lower IÇ values measured in the
vicinity of both the water table and the hasal sand and gravel unit occur in the south-
southeastern area of the site, and in the south-central area along the eastern slope of the
till ridge.

The average linear velocity (v.), or seepage velocity, between wells screened in the
deep zone is estimated based on the horizontal hydraulic gradient (dh/dl), the averaged
horizontal hydraulic conductivities near each well screen, and the estimated effective
porosity (n.)' The effective porosity was estimated previously (during the IRI Report
preparation) at 0.22.

The average linear velociry represents the rate at which ground water actually moves
through the pore spaces between grains in the formation. It is estimated by using the
equation v. = ' (K/n") (dh/dl). This equation does not take into consiclerarion factors that
account for dispersion, which is a phenomenon that occurs because ground water flows
through different pores at different rates an<J because various flow paths are of tJifferent
length' since the equation does not inclucie a dispersion factor, it cannot be used to predict
the average lÍnear rate of movement of a solute front. This is especially true for ground
lvater flow through fine grained aquifer material,,where the process of diffusion may also
be important in the movement of a solute from an area of greater to lesser concentration.
A modification of the above equation can be use<J to estimate the average linear velocity
of a solute front' In the modified equation, an experimentaüy <lerived Darcian pore factor
is multiplied by the effective porosity to determine the effective Darcian porosity, nr, which
is substituted into the above equation for no. The results of the substitution of n, into the
equation are presented in Section 5.

tv28-248
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Estimates of the average linear velocity (v,) in the deep zone hetween several wells
on-site are listed on Table 3'4 andshown on Figure 3- 18. The horÞontal hydraulic gradients
used in the estimates are derived from January 1992 and January 1993 water level data.
Figure 3'18 represents January 1993 data. The flow paths alòng which the estimates have
been made were selected using the foüowing guidelines:

' The flow paths approximate the general ground water flow patterns in the deepzone.

¡ The flow paths are generally out of the influence-of pumping at any recoverywell' (Paths which terminate in the vicinity of r-z and lui-ã ir" innuenced bythe pumping at these municipal wells.) 
r -

The highest seepage velocity estimates generally occur arong the western portion of
the site, especially in the vicinity of municipal wells K-2 ancJ M-2. As discussed previousl¡
continuous pumping at the municipal wells has likely incluced unnaturally high IÇ values in
that area' The unusually high gradient is also a function of lower water levels in the area
of the municÍpal wells due to the withdrawal of ground rvater that is occurring. several of
the flow paths which terminate at MW-28D or Mril-3rD have been estimated to have some
of the highest seepage verocities carcurated across the site.

Higher velocities estimated in the northwesrern portion of the site (Mw-9D to Mlv-
49D' Mw'9D to MV/'3ID, to Mw'50D to Mw-23D) are attributed to high Iç, values near
Mw'9D and MW'23D. A lower seepage velocity is estimated from Mw-9D to Mw-50D
due to the lower horizontal hydraulic gradient. The lower estimates calculated for flow
paths Mw'50D to Mw'46D ancJ Mw'60D to Mw-57D are cJue ro low IÇ values in the
vicinity of all four wells.

Average linear velocity values estimated within the west-central portion of the site
vary significantly' The highest values are seen near K-2 ancJ M-2 (except flow path Mw-lgD
to MW'31D whích averages a lower IÇ than other flow paths in the area). seepage
velocities calculated for flow paths MW-34D to Mw-35D and MW-5lD to Mw-l5D are
higher than for nearby paths <lue to hígher IÇ values in the Mw.lsD ancJ Mw-35D areas,
and to higher horizontal hy<lraulic gradients along these flow paths. velocities calculated
from MW'SID to Mw'56D and MW-56D to Mw-l3D are much lower than nearby
estimates because of low hydraulic conductivitíes ín the vicinity of each of these wells and
because of lower horizonal hydraulic gradients.

tvzE-248
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MILLER CONTAINER

TABLE 3-4
AVERAGE LINEAR VELOCITY ESTIMATES - DEEP ZONE

Flow
Path

Horizontal
Hydraulic Gradient

Average
Horizoot¡l
Hydreulic

Coductivity,
Kh

(cn/sec)

Effective
Poroeity

Average Linear
Velocity

(fecUyear)

Average
Janury 1992 Jenuary 1993 January 1992 January 1993

MW-7D to MW-!9D o.or42 0.0t68 r.0E-o3 o.22 67
EO 74

N{W-9D to N{W-3lD 0.æ77 ootÍì r.5E-O2

t.5E-O2

t.0E-o2

t.2E42

o.22

o.22

0.22

0.22

528 75¡ ót0MW-9D to MW-4SD 0.0078 ô nrnr y9 765 657MW-9D to MW-50D 0.æ72 0.(no? yt 4û 400MW-!0D ro Àtw-28D 0.0068 o ons
383 618 5t5

MW-I3D to MW-|OD 0.0070 o orô? 2.4843 0.22 77 il2 95MW-I3D to MW-25D 0.0030 0.003E ¡.0E-û2 o.22 t4 t84 ¡6r
MW-|4D to MW-32D 0.0026 o lxl?? 4.58{3 o.22 55 68 62
MW-ISD to MW-IOD 0.0058 0.0082 t.2E-O2

t (r--^â
o.22

0.22

o.22

o.22

325 4U 394MW-|SD to MW-24D 0.0029 o.(x)52
338 6t2 475

MW-22D to MW-2ID 0.0¡04 0.0r25 t
t0

¡
t2 ¡t

MW-24D to MW-2ED 0.008r 0.0t26 2.5Ê,-O2 t034 t482 t258
MW-24D ro MW-3!D 0.0080 0.0r2t ¡.9E-O2 o.22 ?15 1il3 924
MW-25D to MW-28D 0.0079 0.0t28 2.OE-A) o.22

0.22

0.22

745 t202 973
MW-27D to MW-52D 0.0t24 0.0r57 I RFJì4 lt l4 t2
MW-3D to MW-35D 0.006r 0.009t 2.6842 tt 727 t087 907
MW-3óD to MW-3ZD 0.0048 o.æ72 3-OE4S o.22 I l ¡
Mw-37D to MW-53D 0.@ó 0.0034 3.58-05 o.22 I I ¡

ß-FcÞ93
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MILLER CONTAINER

TABLE 3-4
AVERAGE LINEAR VELOCTTY ESTIMATES - DEEP ZONE

+. - Bascd on ¡n assumcd horÞontal hydraulic conductivity valuc of5E_O2 cm./scc (thc highcsr Kh vatuc ocasurcd at thc Eitc) ôt onc or both ofthc welts..tt = Dates prior to inst¿llation of one or both of the wcüs.

Flow
Path

Horizontal
Hydraulic Gr¡dient

Average
Horizontal
Hydnulic

Conductivit¡1,

Kh
(cm/sec)

Effective
Porosit¡l

Average Line¿r
Velocity

(feeUyear)

Average
January 1992 Janury 1993 January 1992 January 1993

NIW-38D to MW--4D o.0t22 0.0t47 3.0E{4 0.22 t7 2t t9
MW-3ED to MW-9D o.æ77 0-ms7 t.oE42 o.22 3ó3 458 4t0

MW-38D to MW-SID 0.007t 0.0089 3.5E-O4 o.22 t2 ¡5 ¡3
MW-49D to MW-57D

MW-50D to MW-23D

0.0076

0.009t

0.0t53

0.0tó7

5.0E{3 0_22 t7t 362 270

1.0E4 0.22 42E 790 609
MW-50D to MW-4óD 0.0095 0.0ró9 3.0E-O4 0.22 t? 23 t8
MW-SID to MW-5óD 0.0059 0.0074 3.rE-O4 o.22 o lt t0
MW-S|D to MW-|SD 0.0t5ó

0.0095

0.0t95

o.0t22

r.0E-o2 o.22 755 947 85t
MW-53D to MW-22D 2.08-05 o.22 I

I
MW-54D to MW-27D 0.004ó 0.005t 3.78-05 o.22 I I I
Mw-55D ro Mw-32D 0.0024 o.(nît 4.5E-O3 o.22 5t

t
65 58

MW-56D to MW-I3D 0.0tó7 0.0207 3.óE-O4 o.22 t9, 35 32
MW-60D to MW-57D ttt 0.0¡ lE ¡.78-04 o.22 att t0 ¡0
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Average linear velocity estimates are significantly lower in the eastern and
southeastern portions of the site. Low seepage velocities estimated for flow paths Mw.3gD
to MW'26D and MW'4D are primarily a function of low horizontal hydraulic conductivities.
The estimated velocity from Mlv'38D to MIv-gD is higher 6"""us" of the higher IÇ in the
MW.9D area.

Low velocity estimates for flow paths ín the southeast portion of the site are the
result of low IÇ valueq with horizontal hydraulic gradients having a lesser affect; however,
higher gradients such as those measured from M1v.7D to Mw.lgD, M1ry-22D to MW.2ID,
and Mlv'27D to M\ry's2D, and slightly higher averaged IÇ values, account for the
comparatively higher velocity estimates along these paths. The higher horizontal hydraulic
gradient from MW'7D to Mw'19D, and the resultant seepagevelocity estimate, are elevated
due to the pumping at RW-I.
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4.0 NATURE AND EXTENT OF CONTAMINATION

4.t GENERAL

There are two contaminated media at the site: soil and ground water. one area of
soil contamination was known prior to the performance of any Rl-related activities. This
area is the former spill containment tank area, which is rocated outside the container plant
in an area that is not capped with low permeability material. The performance of RI work
tasks' including a soil gas survey' ground water sampling and soil sampling, has verified that
three additional soil source areas exist on the Miller property. These areas include:

l' The former northern drum storage area, which is arso not capped.

2' The former southern drum storage area, which has.been capped with concrete,asphalt or an extension of the cäntain". plont building. 
¡-r-- '

3' The area near the usrs below the container Plant near the waste TreatmentFacitíty (wTF).

Data from the RI have suggested two additional soil source areas: east of the Taylor/Miller
eastern property line, and near the sanitary sewer where the Miller line joins the City,s
sewer line at Route 57' The identified soil contamination/soil source areas are discussed
further in sections 5, 6, and 7 of this report. A map delineating these areas is presented
in Section 5 as FÍgure 5-1.

The ground water contamination is the result of contaminants being transported
from soil source areas to the water table. In the case of soil source areas that are located
outsicJe the container Plant and are presently not capped with asphalt or concrete, the
driving force for the migration is the leaching of compounds from the soil as precipitation
and snowmelt Ínfiltrates downwarcJ through the contaminated soil in the unsaturated zone
to the water table' In exterior source areas where'the surface has been cappecl with asphalt,
concrete or other low permeability material, the infiltration of precipitation and snowmelt
would be reduced an<J the predominant mechanism for contaminants entering the saturated
zone would be the seasonal fluctuation of the water table causing a rise in water level into
a contaminated soil zone' In the case of the source area located below the container plant
near the four abandoned uSTs, vocs are being transported to the water table in the
aqueous part of the oil/water mixture as the water slowly percolates downward to the

4-t



saturated zone' In most areas around the usrs, the oil has apparently not reached the
wâter table due to the viscosity of the oil; the fine grained, naturally occurring santly silt that
is present arouncl the tanks ancJ below the anchor pads for the tanks; and the anchor pads
for the tanks which provide a barrier to don¡nward oil migrätion. Oil has migrated to the
water table' however, in the area of the sump pit that was constructed adjacent to the usrs.
The occurrence of oil in this area is discussed in section 4.3.

The RI work tasks also have identified shallow ground water contamination in the
area located northwest and east'northeast of K-1. The source of the ground water
contamination located northwest of K'l ís not attributed to source areas on the Miller
property and is being investigated by the l.lYsDEc. The source of the shallow ground water
contamination on the east'northeast side of K- l is not known but according to avai¡able data
does not appear to be attributable to Miller source areas.

The types of contaminants present in the soil gas, soil and grouncr
generally solvent'tlpe chrorinated hydrocarbons (vocs); however, some
hydrocarbons have also been detected.

The results of the soil gas investigation, oil-spill investigation, ground water and soil
sampling and the types of contamination present in each medium are díscussed in the
following sections.

42 SOIL GAS INWESTIGATION RESULTS

A total of 394 soil gas samples, I t ground water samples and five sanitary sewer
samples were collected and anaþed by Tracer using an on-site GC unit. It should be noted
that in the Tracer Phase I and Phase II re¡rcrts, the sanitary sewer line is referretj to as a
storm sewer line' one additional ground water sampte was collectetl by Tracer but was
analyzed at upstate by Gc/Ms. The data from the three phases of the soil gas
investigation are tabulated in the Tracer ,.po.,, in Appendix E. The I I ground ìvater
samples anallzed by GC were collected from shallow monitoring wells on the Miller
property to correlate with soil gas data collectecl from adjacent locations. The five sanitary
sewer samples were collected during the second phase of the investigation during which soil
gas samples were collected from along the sanitary sewer line that crosses the Miller site.
The ground water sample analyzedby Gc/Ms was collected during the second phase of the
investigation from a locatíon on the Municipal well field northwest of K-2 in response to

water are

petroleum
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an unknown cr'ca hydrocarbon which was being detected by the Gc. This sample was
anaþed for the compounds on the EPA Method 8240 list. The result of the Gc/Ms
analysis is included in Appendix c. No compouncls were clerected by the Gc/Ms anaþis.
surface water samples were collected from the state Ditðh and analyzed for the EpA
Method 8240 compounds. The resurts are presented in Appendix J.

The Vocs included in the three phases of the soil gas investigation are listed on
Table 4'l' Most of these compounds were selected for analysis because they have been
detected at the site. carbon tetrachloride is not a suspected site contaminant. It was
reported because it could be identified based on the set ofstandards being used by Tracer.
The chlorinated hyclrocarbons were anal¡zed by an ECD and the petroleum hyclrocarbons
by an FID.

Ambient air samples were collected cluring the investigation to determine the level
of significance for the selected Vocs in the soil gas sampres. The level of significance is
the level above which Tracer considered concentrations to be meaningf'ul. tt is based on
ambient air concentrations, background levels and Tracer,s experience. Baserl on the
evaluation of these factors, Tracer determined that the level of significance was 0.1 ug/l for
the petroleum hydrocarbons and 0.01 for the chlorinated hyrtrocarbons. According to
Tracer' soil gas concentrations in excess of l0 ug/l coulcr indicate a possible source area of
contamination.

The Phase t soil gas investigation was performed in the following four areas of the
Container Plant property.

l' west of the container Plant in the area east of the Taylor property, in anattempt to find a possible source area for the MW- 14D, Mw- lgs ancl Mw.21Scontamination.

2' North of the container Plant in the former spill containment tank arrea, todetermine the level of vocs an.i asses, *h"th", a pilot vacuum extraction testshoul<J be performed in this area.

3' Immediately west of the container. Plant along unclerground sanitary and stormsewer lines rhat exit from berow this sicJe orine prant.

4' Northwest of the container Plant near Mw-23s,D in response to grouncl watercontamination that harJ been detected in this area.

The soil gas data collecteti during this phase of the investigation were mapped and
contoured by Tracer. The maps are included in Appendix E.
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Based on the soil gas data, Tracer concluded that in the area west of the Container
Plant (# I above), there are two areas of significant soil gas levels: west of the fork in the
road where benzene, toluene, TCA and TTCE (PcE) were detected and along the sewer
line near Mw'18s. samples collected from thís area containðd significant levels of benzeng
TCA and TTCE. Although the readings $,ere significant in these trvo areas, no shallow
source areas were identified. TCA was detected at the highest concentration, 2 ugfl.

Tracer concluded that the former spill containment tank area has elevated soil gas
concentrations that are índicative of a nearby source of shalrow contamination. Benzene
was detected at a level of 1,100 ug/l in nvo samples near the former tank location and at
an elevated level along the founclation a-djacent to the tlrum storage room. TcA was
detected at levels up to 1,900 ug/l andTTcE was detected up to 2,700 ug/l.In both cases,
the contaminant levels were high near the building foundation. Employee interviews were
conducted during 1990 in response to the NYsDEc Demand for Information on the Miller
site' During the interviews, it was revealed that for an undefined period in the late 1970s,
the drains in the drum storage room were used for the dþosal of mop buckets used to
clean the plant floors, and that ptant washíngs were also disposed directly onto the ground
outside of the drum storage room. These washings were believed to have contained the
solvent cleaners in use at that time, which would have contained the vocs detected in this
area during the soil gas investigation. The disposal of washings outside of the drum storage
room is believed to be the source of the elevated soil gas readings obtained near the
building foundation' soil samples were collected ín July lgg2for additional GSDA and for
organic carbon content analysis; these results will be used to assess the amenability of the
soil in this area to the vacuum extraction technolory.

samples collected from the west side of the container ptant indicate<J that elevated
levels of rcA (up to l l ug/r), TCE (up to r ug/r), lTcE (up to 20 ug/r)and benzene (up
to 2 ug/l) were found along the sanitary sewer, þut that samples collected adjacent to the
storm sewers were not contaminated. The levels detected near the sanitary sewer were of
suffïcÍent magnitude to indicate a potential nearby source.

The last area investigated during Phase I was the area around Mw-23s (northwest
of the container prant). very low revers of rcA (up to 0.4 ug/r),TTcE (up to 0.09 ug/r)
and toluene (up to 0.5 ug/l) were detected in this isolated area. The levels increased
towards the property line.

tvÀE24E 44 RrsEol
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Phase II of the soil gas investigation was performetl ín the following four areas.

l' North of the container Pla.nt's northern parking area, in an area where emptyVOC drums were reportedly washed anå stored.

2' South of the container Plant in another ,"pirt.d voc drum storage andwashing area. ' -

3' Along the sanitary se$'er line, in response to the phase I results obtained nextto the sewer near the Container plant.

4. Around Municipal Wells K.l, K-2 and M-2.

The third phase of the soil gas investþtion was performed on the Taylor property
and immediateþ north of the Taylor property near MW-l0s,D and the sanitary sewer.

The data collected during the second and third phases of the investþtion were
plotted and contoured together on one series of maps (Figures 4-l through 4.1l). sheet I
identifies the data collection points for all three phases of the soíl gas investigation and is
provided ar rhe back of Vorume I of the Draft RI Report (April rgg2).

significant concentrations of several compounds were <ietected in the soil gas in the
area north of the container Plant's northern parking area and south of the container ptant
(i'e" the t$'o reported areas where empty Voc drums were washed and stored). [n fact,
the highest readings of totar perroreum hydrocarbons (THC), TcA, TCE and rrcE
detected at the site were found in the southern area. Benzene was also detected in the
southern area (up ro 400 ug/r). TCA was cretected up to r,700 ugfr,while E,r00 ug/r of
TcE' 5'300 ug/lTHc and 120,000 ug/lof rrcE was derected in the southern area. In rhe
northern area, THÇ methylene chloride, chloroform, TcA, carbon tetrachtoride, TCE and
TTCE were detected above the level of significance. TCA was detectetJ at the highest level
(1'100 ug/l) while TTCE (500 ug/l) was detected second highest in this area. These values
are obviously indícative of nearby source areas. The high readings detected in the southern
area were hlpothesízed to be connected to the eleLted soil gas readíngs obtained along the
sanítary sewer during Phase I of the soil gas investígation since the Miller sanitary sewer
line starts below the Miler wTF which is in the southern drum storage area.

Isolated concentrations of several compounds were detecte<J along the sanitary sewer
line' The higher concentrations were detected along the west end of the sewer line,
especially near where the sanitary sewer makes a bend to parallel Route 57. According to
Tracer' the values obtained for THÇ TCA and TTCE in<ticate a possible source area near
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the manhole at the bend, MH#1. Follow'up investigations of the sanitary sewer and its
becJding material were conducted. These investigations are summarize<J in a subsequent
section.

Low levels of several compounds were detected in the soil gas collected aroun<J each
municipal well' Benzene and toluene were detected at significant levels on the southwest
and northwest sides of K'2 and M'2 and west of K-1. Toluene and ethylbenzene were also
detected south of K'1. Xylenes were detected south of K-2 and M-2 and west of K.1.
Isolated hits of rHC were found on all four sides of K-1, while THC levels near K-2 and
M2 appeared to be an extension of the higher levels detected around the sanitary sewer
manhole (MH#l)' Methylene chloride (cH?cL) was detected on the wesr and northwest
sides of K'1' chloroform (cHcl3) was also detected to the northwesr of K-1. TCA was
found to the north, east and southeast sides of K- 1, while TTCE was f'oun<l only to the east
and southeast of K'1' Both TCA and rrcE near K-2 and M-2 could be connected to the
shallow soil gas contamination near the sanitary sewer manhole, although the levels of
TTCE (up to 510 ug/l) in the vicinity of the sewer were significanrþ higher than rhe TCA
Ievels (up to I ug/l). These values appear to correlate well with the results of the analyses
performed on the soil samples collected from the sanitary sewer bedding material.

Additional low levels of soil gas contamination were found west of the container
Plant near Mw'l4s,D, Mw-2ls,D and MW'18s, northwest of the container plant in the
area north of MW-23S,D and in the vicinity of municipar welrs K-1, K-2 anc¡ M-2. No
elevated (> l0 ug/l) soil gas readings were found in the vicinity of the l2-inch warer line,
its associated bedding material, or between the River ancl K-2 and M-2. These <Jata suggest
that the water line and the oswego River near K-2 and M-2 are not sources of the shallow
contamination found near K'2 and M'2. The soil gas contamination near the west end of
the sanitary sewer appears connected to the contamination around K-2 and M-2. The
source for the low level soil gas contamination on the northwest side of K-2 is not known.
Although the soil gas readings in this area are < l0 ug/|, anrJ are, according to Tracer, not
indicative of a shallow source of contamination, the occurrence of significant algal growth
in the state Ditch may b"e inclicative of the presence of organic material in the water.
Therefore, sampling of water from the state Ditch in this area was conducted. The source
of the low level contamination on all four sides of K-r is also not known. several
compounds were detected at low levels in the soil gas collected between the River and K-l
and the Mirabito property and K'1. The levels appear to be too low to inclicate that the



River is a source of shallow contamination; however, the installation of monitoring wells
around K-1, coupled with ground water sampling anrJ analysis, were necessary to provide
acjditional information regarding the shallow soil gas contamination and grounrJ water
contamination near K-1.

In summary, the soil gas investigation results suggested the location of four shallow
source areas, as follows.

l' The former northern drum storage and washing area, north of the containerPlant,s northern parking area.

2' The former southern drum storage and washing area, south of the containerPlant.

3' Near the fo¡me.r underground spill conrainment tank, inclucling the areaadjacent to the d.rum storage room on the nortrr rl¿"ìlìn.'ðîüifner ptant,s
building foundation

4' Along the western end of the sanitary sewer near the point where the sewermakes a bend to parallel Rou.te 57 (sanitary sewer manhole MH# l). soilsamples collected from belorv the sanùary r"*", near Route 57 and above thewater table provided additional proof of ã source of contamination associatedwith the sewer.

43 SANITARY SEWER II\n/ESTIGATION

As a follow'up to the soil gas investigation, soil was excavated from around sanitary
sewer manhole MH#l during February l99l to expose the piping entering and leaving the
manhole' NYSDEC and owego county Health Department representatives were present
during the excavation. Although no leakage from the pipes coulct be seen, up to 349 ug/kg
of rrcE, 27 ug/kg of rcA, s.4 ug/kg of r,r-DCE,3.l ug/kg of rcE and 1.7 us/ks
methylene chloride were detected in soil samples collectecl by Miller from below the sanitary
selver line entering and leaving the manhole. The highest levels of all compouncJs cJetected
were found below the northern pipe (exiting the manhole). The results of the soil sample
analyses are included as Appendix Q. During the examination of the m¿rnhole at this
location, it was observed thãt a valved u/ater pipe (approximately 3/4-inch diameter) had
been emplaced through the side of the manhole and that a sleeve around the water line
(approximately 4'inch) could allow sanitary sewer water to exit from the manhole if it were
to rise to the level of the sleeve. The high water mark in the manhole was observed to be
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above the water pipe' since this manhole is a city of Fulton manhole, the city was notified
of the need to have the water line removed and the hole plugged. Due to the soil gas and
soil sample results at this manhole, additional investigations were perfbrmed along the
sanitary sewer' including excavating to expose additional sewer bedding at other manholes
and the collection of soil and water samples from the bedding material.

In light of the soil gas ancl soil sample results from arounc¡ this manhole, MpI
hypothesized that the contamination detected in this area could be the result of preferential
contaminant migration along the sewer bedding and that the source of the contamination
could be from the MW-36S area.

ln this theory, the reason for the elevatetl soil gas reaclings along the western end
of the line is a function of topography, the relative tlepth to rhe bec1ding material and the
site hydrogeolory' Near the western end of the line, the site is topographically lower and,
therefore' the land surface is nearer to the sewer bedding ancJ the water table. The soil gas
readings obtained between the manhole near Mw-lgs (MH#2), which is near rhe top of
a hill' and the manhole in question (MH#l) were progressively higher in concentration as
they were collected closer to MH#1, which is near the bottom of the hill. In other words,
the samples collected from lower elevations (closer to the bed<ting material and the water
table) contained higher contaminant levels.

According to this theory, the site hydrogeolory helps to rransport the conraminated
ground water near MW'36s to the area near Mw-18s. A trench in the silty clay layer that
runs through the middte of the site may have been create<J to lay rhe sewer pipe and
associated bedding material. A trench in the clayey material coulcl help convey
contaminated ground water from the area near Mw-36s ancJ MW-37S,1 to where the clayey
Iayer ends near MW'18s. The increased hydraulic conductivity in the permeable sewer
bedding material would serve to convey contaminated ground water in the bedtJing material
at an accelerated rate, particularþ where the silty clay layer exists, since the hydraulic
conductivity of the silty clay is much lower. The contaminatecl ground water might have
more of a tendenry to leach cJownward from the becl<Jing material to the water table after
the clayey layer ends (neai Mw'lss) clue to the increased hycJraulic concJuctivity of the
natural sand and gravel in this area.

For these reasons' the soil arouncJ sewer manholes MH#3 and MH#4 was excavated
in March 1991 to expose the sewer bedding and allow the collection of water samples from
the bedding material. A clay layer was encountered near MH#4 at about five feet below

tv2824E



land surface' This clay unit extends from the S-foot clepth to below the sewer bedding
material' However, this unit appears to be fill materiar and not the gray silty clay
encountered across the middle of the site. The gray silry clay unit was encountered at an
elevation corresponding to near the top of the sewer near MH#3. Large quantities of water
were present in the sewer bedcling material at both MH#3 and MH#4. The sewer bedding
was dry near MH# l' while the sewer pipes were exposecl, monitoring wells (MW-40S and
Mw4ls) were installed near the bedding material. samples were collectecl from the soil
in the bedding material and ground water samples were collected in March, April and
December 1991, and during January 1992. The soil results are included in Appendix e; the
ground water results have been incorporated ínto the tables in Appendix c; the raw data
are provided in Appendix e.

No vocs were detected in the soil analytical results. Low levels of vocs have been
detected in the ground water, including, 0.7 ug/lof TcA at Mw-40s on December lg, lggl
andslightlyhigherlevelsoftolueneand/orethylbenzeneatMw-4lsduringDecember 

1991,
January 1992 and August 1992. Although these ground water data and an elevate<l water
Ievel near Mw'40s indicate potential leakage from the sewer at least near Mw-40s, the
levels of vocs detected both in the sewer water and in the water collected from the sewer
bedding do not account for the levels of Vocs detected near MH#l or in other
downgradient areas. Furthermore, the sewer bedding does not appear to be a conduit for
contaminant migration from the Mw-36s,D and MW-37s,1,D area.

OIL SPILL I¡ryESTIGATION BELOW THE CONTAINER PLANT

4.4.1 General

There are four underground storage tanks (usrs) located below the container plant
in the vicinity of the Plant's waste Treatment Facility (wrF) as shown on Figure 4-12. The
wTF location is shown on Figure 2'1. Thefour usTs include a 4,000-gallon FRp oily waste
scavenger tank, an 8,000'gallon steel Schnei<Jer filter scavenger t:rnk, an tì,O0g-gallon FRp
oily waste treatment tank and an 8,000'gallon FRP non-oily waste treatment tank. The last
two tanks are located below the wrF. As part of a company-wide plan, Miller intended to
take these four usr systems out'of-service and conduct a proper closure of each tank
system' Due to the location and proximity of adjacent aboveground storage tanks and
equipment, removal of these tank systems was not possible without severe faciliw

4,4
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disruptions. since removal of these tank systems was not feasible, the intent was to abandon
each system in place.

4.42 Olly Waste Interceptor Sump

construction of an oily waste interceptor sump located adjacent to the 4,000-gallon
FRP oily waste scavenger tank began in November 1990. The sump was intended to be used
as a temporary collection basin for oily wastes prior to the pumping of the wasre to new
aboveground tanks.

The first step in construction of the sump was to cut out a slab of concrete from the
Container Plant floor. subsequent to cutting the slab and prior to removing the slab, Miller
requested that an MPI representative take preliminary air quality measurements around the
perimeter of the slab with a photoionization cletector. This precautionary srep was
considered necessary due to the availability of soil gas data from the plant exterior in the
former southern drum storage area. A portion of the wTF may have been built over part
of the area where the drums were formerþ washed and stored. An HNU meter equipped
with an ll.7 ev lamp was used based on the type of contaminants detected in the former
southern drum storage area.

Readings taken around the slab indicated vOC contamination below the slab, while
readings taken in the breathing zone around the slab showed no noticeable change with
respect to background readings obtained outside the Container plant. Results of the
preliminary HNU readings are listed in Table 4-2.

Due to the elevated HNU reaclings around the slab, it was necessary to utilize a
portable gas chromatograph (Gc) to itJenti$ compounds occurring in the soil gas beneath
the slab. Upstate Laboratories, Inc. was contracte<J to collect the soil gas samples and
analyze them with the portable GC. In order to prevent contamination from being released
into the Container Plant during the soil gas sampling, the concrete slab was left in place.

The samples were collected from above the kerf made by the blade and from a four-inch
drill hole through the slab which was ma<Je to lift the slab. The four-inch hole extended to
a depth of about six inches'into the soil. No compounds were detectecl in the gas collected
from above the floor level; however, VOCs were detected in the soil gas collected from
below the slab. The results of the soil sampling performed in the four inch hole are listed
on Table 4-3.
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MILLER CONTAINER

TABLE 4-2
PRELIMINARY HNU READINGS IN FLOOR SLAB SA1V CTJT

SAMPLE

ID

RESULT

(ppm)

#t t7.4

n r5.4

#3 t5.2

#4 t6.4

#5 t5.0

#6 5.2

n 26.2

0l-FcÞ91 Prgo I of I filc:F:\PROI\ l02t09t\R|TAB,t-2.\[rl( t
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MILLER CONTAINER

TABLE 4-3
SOIL GAS SAMPLING RESTJLTS

EPA METHOD 624

¡, I-DCA - t, l-Dichlorocth¡no
I, I, I-TCA - l, t, l-Trichlorocthano
TCE - Trichloroctlrylcno
+ - Duplicato samplc

COMPOUND
ID

RESULT
(ug/n3)

I,l-DCA 870 970*

I,l,l-TcA 4,800 4,700,¡

TCE 160 t70r

NOTES:

0l-Feb-93 Pago I of I rile:p:\pRoJ\t02Eo9¡\RrTAB4-3.tVKl



Due to the occurrence of the vocs below the slab, it was determine<i to be
necessary to construct a tent area for continued excavation. It was also determined by
Miller that air monitoring as well as soil sampling should be conductec1 by MpI
representatives during the excavation.

Excavation of the hole for the sump pit began on April 9, r99r. During the
excavation of the hole for the sump pit, oil-stained soil was encountered approximately five
feet below the Plant floor. The oil content in the soil generally increase<J with depth. Five
soil samples were collected during the excavarion (sp-l to sp-5). sample locarions are
shown on Figure 4'13. The frst two samples were anal¡zed for the Vocs on the EpA
Method 8240 list and the last three samples were anallzed for both Vocs an<l petroleum
products (according to EPA Methods 8010, 8020, 310- 13 and 4lg.l). The resulrs of the soil
analyses listed in Table 4'4 indicate that many of the vocs that occur in the sump pit area
are also found in many monitoring wells on-site. However, other compounds (for example,
ketones) are only found in the sump pit area and in some of the wells on the plant,s south
side.

During the excavation for the sump pit, a concrete structure was encountered at a
depth of about seven feet below the Plant floor (Figure 4-13). This concrete srructure was
originally thought to be the concrete anchor pad for the 4000-gallon oily wasre scavenger
tank' However, based on a review of container Plant records, it was determined that the
top of the anchor pad for the 4000'gallon tank and the adjacent gO0O-gallon schneicler filter
scavenger tank would be located at a depth of about 14 feet below the plant floor. The
anchor pads were later ¡Jetermined to be absent below the 4,000-gallon FRp oily waste
scavenger tank and the 8,000-gallon schneider filter scavenger tank.

At a depth of about I1.5 feet below the floor, the oil content in the sump pit
increased to the point where the soil was saturated and two pools of oil began collecting in
low spots on the east and west sides of the excavation. At this point, an oil sample was
collected by MPI from both pools and submittecJ for analysis for Vocs and petroleum
products according to the EPA Methods s0l0/8020. These samples are iclentified on Table
4'5 as unknown samples # l8 and # 19. In acldition, a sample of oily soil (#20 on Table 4.5)
from below the oily waste line at the top of the pit was collectecl for analysis (Figure 4-13).
The gas chromatograms for the product standards, waste samples and unknowns listed on
Table 4'5 were compared in an attempt to determine what type(s) of oil was leaking into
the ground in the sump pit area. The 6C/FID results are listed on Table 4-6.
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MILLER CONTAINER

TABLE 4-4
SUMP PM EXCAVATION SAMPLES

SAMPLE ID SP-I
(sorL)

sP-2
(so¡L)

sP-3
(sotL)

sP-4
(sotL)

sP-5
(so¡L)

LOCATION 4'bclow floor
(CENTER OF Prr)

8' bclow floor
(CENTER OF Pm)

I' bclow 45 dcgrec
clbow on OILy

WASTE line

8' bclow floor, 6-
in from EASTERN

EXCAVATION EDGE
(cENTER)

9' bclow floor. 5,
bclow 45 dcgræ
clbow on OILY
WASTE LINE

(4'bc.tow SP-3)

Ar¡rlyær

Pcrfo¡mcd

EPA

Mcthod

No.

80t0 X I
X

x8020 X X8?Æ X X X X
3 t0-t3 X I

x
x4t8. t X x

rPH (ms/ts)
30.000 37,000 2ó,000

Pcrcco¡

Mo¡¡turû
5 6 6

Pcrccd

Pctlolcrn
Proú¡ct

t.8 1.6 t.7

t.t-DcA 23 3J
r80c-1.2-DCE
750MC 8 60 700 (¡) 3t0TTCE 90 t2 8t 5,700 (t)

r, t00 (2)
2Æ

TCA r00 tt 150 7,000 (t)
t20 (2\

r,600

(ue/kÐ

TCE u0 t2 97 r2,000 (t)
660 (2)

ffi
BE{ZENE

800TOLUÞ{E
4æ

AC8TONE 4t 22 8r (2)
r,¡-Ðc8
(tool)

5 5J

MIBI( 28 IA
67 (2)

MBK 8.' 220 (2\
XYLB{E

MAK 45 2.eæ (2\
MP t¡ T

ALPHA-

PINE{E
20

HMK 810 (2)

NOTES:

EO¡0/E02O - GC (vOC¡) a
82.10 - CC/MS (includc¡ VOC¡. KETONES, ¡nd TIC¡)
310-13 - FID pctrolcum product¡

4lE.l - TPH (tot¡l pctrolcum hydrocrrbonr)
TPH = lol¡l pclrolcum hydrocarbonr

I, l-DCA = l, l-dichlorocthanc
c-1,2-DCE = ci¡-1,2-dichloro€rhylcnc

MC = mcthylc¡rc chloridc
TTCE = tct'lchlorocthylcnc
TCA = I, I,l-lrichlorocth¡nc

TCE = rrichlorocthylcnc
t,2- DCE = I,2-dichlorocrhylcnc
MIBK = mcrhyl isobutyl kcronc = 4_mcrhyl_2_pcnranonc
MBK = mcrhyl butyl lctono = 2_hcxanonc
MAK = mcthyl rmyl kctonc = 2-hcptanonc
MP = 4-mcthl-2-pcntsnol

HMK = hcpta mcthyl kctonc = z_octanonc
J = cstim¡tcd conccnlrltion
(l) = Gc
(2) = GC/l,fS

Ol-F¡h-oî



I MILLER CONTAINER

TABLE 4-5
STJMMARY OF VOC ANALYSES

KNOU/N VS. T'NKNOUTN OIL SAMPLRS
SAMPLE ID SAMPLE DESCRIPTION LESULT (ug/kg)

PRODUCT
STANDARDS

I Mobil DTE Extra Hcavy (hydraulic oil) <2,500
2 Molluballoy (hydraulic oil) <2,500
3 Mack l7A2 (soluabte oil) <2,500
4 Ironsides 919 (rcluable oil) <2,500
5 Ironsides K212 (soluablc oil) 3.500 (Iotal Xylcnes)
t7 Mobil DTE 24 (hydraulic oil) 4, l00 (Mcthylcne Ctrlor¡de)

2,500 (Tolucnc)

2,500 (Toal Xylcncs)
WASTE

SAIIIPLE¡¡
6 Schncidcr Filtcr Scavengcr Tank <2,500 

|

7 Oily Wastc Scavcngcr Tank @
5.500 (Total Xytcncs) I

E WWTP Oily Wastc Tank 10,000 (Total Xylenes) I

t0 WWTP Non-oily Wa$c Tsnk 1,7@ (Mcthylcnc Chloridc)
il Bodymakcr¡ (coola¡lt) 1,30O (Mcrhylene Chlo¡iãc)
t2 Cuppcrc (stilp lubc) 1.000 (Mcthylcnc Chloride)
14 RCRA Storago Room Sump 1,700 (Mcrhylenc Ctrtorlac¡

12,000 (Ethylbcnzcnc)

11,000 (Tolucnc)

20.000 (Totat Xytcncs)
t5 Briqucttcr Floo¡ Trcnch 3.a00 lMcrhytcnc Cruoriac¡

UN I

It Sump Pit Oil (ca* pool) 1t9,000 (t,t-DcA)
160,000 (c-1,2-DCE)
15.000 (Mahylcnc Chloridc)
r90,000 oTcE)
s80,000 (t,t,r-TcA)
r30.000 (TCE)
19.000 (Tolucne)

8,000 Clotal Xylcnæ)
<2,500 (Ethylbcnzcnc)

¡9 Sump Pit Oil(wcst pool)
122,000 

(t,t-DcA)
1350,000 (c-1,2-DCE)
9,500 (Mcthylcnc CNoridc)
91,000 crTcE)
590,000 (t,t, ¡-TcA)
62.000 (TCE)

19,000 (Tolucnc)

7,700 (Total Xylencs)
<2.500 (Ethylbcnzcnc)

20 Sump Pit Oily Soil
(bclow oily waste linc)

r,000 (t,l-DcA)
5,000 (c-1,2-DCE)
1,500 (Methylenc Chloridc)
8,s00 (TTCE)

20,000 (t,t,t-TcA)
7,500 (TCE)

2,500 (Tolucnc)

790 (Toral Xylcncs)

<270 (Ethylbcruenc)

Notes:

l, I-DCA - l, l-Dicilorocrhytenc
c- 1,2-DCE - cis- 1,2-Diclrloroethytcno
TTCE - Tctrachloroethylcnc

l, I, l-TCA - t, l, l-Trichlorocthanc
ICE - Trichlorocthylcnc

0l-Fcb-93 P.rc I of I Filê Þ'ÞPôn tôrÍloltDt¡l u-a wr
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MILLER CONTAINER

TABLE 4-6
SUMMARY OF GC/FID COMPARISONS

SAMPLE ID DESCRIPTION PLACE OF USE I NOTES

STANDARDS

I UouU DfE ettt" H"""y
l (hydrautic oit)

' Cuppcrs/Bodymakcrs unromatogr¡m similar to f2 and ll7,
but lackcd 10.4 minuto pcak2 Molluballgy (hydraulic oil) Briquettcr

3 Mack l7A2 (duable oil)
Ch¡omatogram idcntical to #lZ

Lu-> öodyma¡(cr (coo¡ant)
4 Ironside.s 919 (soluablo oil) CURRENT-> Bodyqakcr (coolant)

Frú!tD¡c

5
,erl lÐr rsspons, pôttcrn ¡[, not potsib¡o

(sotuaotc ou, Cuppcrs (strip lubc) Largc lo.5 rinut"E
broad hydroca¡bon p6ttcrn

17 Mobi¡ DTE 24 (hydraulic oil) ltrtqucttcrs and cuppcrs
(strip lubc cmulsifìcr)

Chromatogram idcnticd to4

WASTE
SAMPLES

ó Schncidcr Filtcr Scavcngcr Tank Chromatogram simi¡ar to #51-
but had rcduccd l0.S minuta pcrk7 Oily Wece Scavcngcr Tank <)ub oi¡, Chromatogrsm similar to ¡lS,
but had rcduccd 10.5 minuto pc¡k

E WWTP Oily Waste Tank Mostly watcr, littlc oil, no pattcm

-

t0 WWTP Non-oily Wagtc Tank
il Bodymakcrs (coolant) Not injcctcd duc to matri¡ charaiær¡Gt2 Cuppcrc (etrip lubc)
t4 RCRA Storage Room Sump
t5 Briqucttcr Floor T¡snch

v...v..¡qrvl;¡õ¡¡r ç¡ux,y rcscmolco t¡
Chromatogram ctoecty r".cm-lø7ll

cxccpt for 9.5 minuta pcak
UNKNOWNS

IE Surnp Pit Oil (cast pool) ch
t9 Sump Pit Oil(wcst pool) ãt

Chromatogram faintly rcscmbd n and ln20 Sump Pit Oily Soil
(bclow oily wastc line)

Chromatogram ruintty rcremúø n anã-7i7

0l-PcÞ93 Prgc I of I fìl¡.F.ÞDôÀ lôrerþllDr^ Þ/ . ttr'.
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unfortunately, the comparison inrlicated that there was no strong correlation between the
t¡pes of oil foun<J in the pit and a specific sample of oil currently in use at the plant.

The recovery of the oil in the sump pit was consi<Jered to be atrvantageous.
Therefore' the contractor was instructed to deepen a centrar location in the pit to facilitate
the recovery process' At a depth of about 12.5 feet below the top of the plant floor, the
contractors encountered a column spread footer. This footer was determinecl to be present
below the entire sump pit area' A profile showing the vertical relationship of the spread
footer and the adjacent tanks is shown on Figure 4.14.

4.43 .ccurrence of the o' and voc contamination
Due to the proximity of the oily waste scavenger and schneider tilter scavenger

tanks' it was felt that one or both of these tanks may have leaked and were the likely source
of the oil in the sump pit area. However, the extent of the oil contamination ancl the origin
of the VOC contamination were not known. During April, May and June 1991, an
evaluation of the origin and extent of the oil and voc contamination in the sump pit area
was begun.

The goals of this evaluation were ro:

l' Determine the likely source of the oil ancJ Voc contamination.

2' IdentiS methods for determining the vertical and horizontal extent of the oiland voc contamination and if- the 
"oniam¡natü di';;¿¡"i uoc) hadaffected ground rvater auality in the "*.- if ,o, if,..i*"k';,f;"rnd warercontamination wourd n"äo to t" 

"rio¡rirr,.¿.'
3' Develop a safe and efficient method for recovering oil from the sump pit.
The results of thís preliminary assessment woul<J be used to evaluate methods for

removing contamination from the affected area and cJetermine the relationship of the oil
and voc contamination to contamination present in other areas of the site, especially the
contamination present on the south side of the container plant. During May 1991, the
NYSDEC served Miller with a Demand for Information relative to the oil and voc
contamination occurring in this area. The Demanci for Information required information
to be provided relative to the source and volume of the oil and Vocs, along with other
information outlined in section r.3.2.r0 of this reporr.

As a part of the investigation in response to the NYsDEc Demancj for Information,
Miller interviewed 18 hourþ employees who have worked at the container plant since

lv28-ut
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operations began in 1976. The individuals are assigned to four clifferent crews, each of
which work alternating l2-hour shifts. Miller also interviewed six supervisors who were
responsible for production operations in the early years.

Based on the interviews, the following information regarding the source of oil and
VOC contamination was obtained.

l' on occasion, lvaste oil flowed from the oily waste scavenger tank and the
schneider filter scavenger tank into the manway above the tanks. It was
believed that the manways were an integral part of the construction of the
tanks and that any oily waste from the tanks which would enter the manways
would be contained there. The manways were to be sealed along all four sides
of their base at the point of connection with the tanks; however, it is now
belíeved that over time, the caulking, which was to seal the point where the
walls of the manways meet the outer surface of the tanks, wore away and that
waste oil in the manway seeped through these openings into the space around
the outside of the tanks.

During the subsequent cleaning of the oily waste scavenger tank, a six inch
long crack and two small holes were found in this tank, which is constructed
of fiberglass. The schneider filter scavenger tank is constructed of steel and
was visually observed to be intact at the time of creaning.

The recovered waste oil from the sump pit area has been found to contain
hazardous constituents, a number of which woulcJ have been constituents of
cleaners used at the container plant from 1976 when the prant began
manufacturing operations until 1987 to clean machinery and component parts.
These products included: Machine cleaner 70/30 ancJ r,l,l-trichloroethane.
The Material safety Data sheet for MC 70/30 describes the contenrs as
'chlorinated hydrocarbons." In acjdition, a sorvent material named cK 900 was
also used for cleaning machines. cK 900 contained a mixture of methyr ethyr
ketone, methyl isobutr ketone ancJ toruene. other creaning materiars used at
the container Plant contained methylene chloritje (strip-lt-special and F.o.
368-L).

I
w2E-24t 4-t3 R¡SEC4



3' Machines were cleanecl by soaking a cloth in the cleaning solvent ancl rubbing
it over the machines or by filling a bucket with cleaner and clipping metal parts
into it for degreasing. Arsq emproyees wourd filr a non-stationary 2'-galron
cleaning tank with sorvent rnateriar into which they dippea machine parts to
clean them.

some hourly emproyees interviewed indicated that, from commencement of
operations in 1976 until approximately lgg0/lggl, small amounts of spent
cleaning material were handled in the following ways which would have allowed
hazardous constituents to enter into the waste oil stream.

A. Trenches Under Bod¡makers

A trench, approximately 120 feet long, is located under each of two rows
of bodymaker machines. A number of the emproyees incJicated that spent
cleaning material was diryosed into these trench drains from 5-gallon
buckets or a 20-gallon parts creaning tank. The parts creaning tank, which
was usually filled with an estimated 15 gallons of cleaning material, was
emptied approximately once a week. It is uncrear how frequentry cleaning
material was emptied from buckets or the parts cleaning tank into these
trenches rather than into lr'aste storage drums or the trench drains in the
drum storage room. In fact, supervisory personnel indicated that they
specifically directed hourly employees not to use the bodymaker trench
drains for the disposal of cleaning material.

Prior to lggl/lgï2, materiar in the bodymaker trenches was collected in
the Schneider fílter sump and pumped to either the oily wasre scavenger
tank or schneíder filter scavenger tank. The materiar coilected in the
sump is currentþ pumped into the schneider filter to be filtered and
reused. Bêfore the usr systems were taken out of service, it was pumped
to either the oily waste treatment tank or the schneicler filter scavenger
tank for processing through the waste treatment facility. After treatment,
the oily phase of the wastewater was directed to the oily scavenger tank.
In this way, hazardous constituents in the cleaning material could have

't

I

rl

ls28-24t



been transferred in oily waste to the oily waste scavenger tank. It is
believed that from the tank manway, oily waste containing h¿uardous
constituents would seep through cracks in the deteriorated caulking at the
base of the manway and collect around the outside of the tank. The waste
oil then flowed into the excavation made adjacent to the tank in April
1991. It is also now known that the integrity of the 4,000-gallon oily waste
scavenger tank was compromised some time in the past. Leakage would
have occurred from the hores in the tank on a more regurar basis.

B. Direct Disposal to Oily Waste Scavenger Tank
Employees also reportecJ that, in the earry years of operation, cleaning
material was disposed on occasion directry into the oily wasre scavenger
tank through the manway opening. only five of the employees interviewed
remembered using the oily waste scavenger tank themselves to tlispose of
cleaning material. The amount of material which wourd have been
disposed in this manner cannot be determined.

C. Cleanlng Practlces

The container plant operates three cupper machines which procluce an
aluminum cup which is rater formed into a can by the bocrymakers.
components of the cuppers and bodymakers wourd often be dipped into
a bucket of cleaning material and replaced in the machines immediately.
Hazardous constituents from these components coulcl have entered the
machine coolant or lubricating oil which flowecl to the oily waste treatment
tank prior to treatment. However, the amounts of hazardous constituents
introduced in thís manner wourd rikely have been insignificant because
most of the cleaner would have voratilized before the part was replaced.

In additioÍir, in the past, siphon sprayers containing r,r,l-trichroroethane
were used to clean the cupper brake shoes by applying a solvent vapor or
mist to degrease the component. There is a floor drain located in front of
each cupper which leads to the oily waste treatment tank. It is possible
that some solvent materiat entered the cupper drain, but the scenario is

'I
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unlikery because the mist wourd probabry have dissipated atter it was
sprayed.

The best method to determine the horizontal and vertical extent of the oil anc, Voccontamination was determined to be the collection of soil samples during subsurface drilringadjacent to the sump pit and the usrs; followed by the collection and analysis of groundwater samples from monitoring wells that would be installed in the boreholes. A meetingwas held with the NYsDEc during iune l99l to discuss proposed borehore rocations.During the meetin& the rocations of Mw-47s and MW-4gs were approved.
The continued recovery of oil from the sump pit was still considered to beadvantageous; however, safety consÍderations necessitated a less labor-intensive, moreautomated process of recovery. It was determined Ín the preliminary assessment that atlesign for automating the recovery would be prepared.

4.4.4 Inrtrar Driting and vyet Instatatron Resurts
To determine if the oil had migrated to the rvater tabre and impacted grouncr waterqualÍty' MPI recommended that a six-inch diameter recovery well (Mw-47s) be installed tobelow the ground water level in an area north of the sump pit in the corner between thesump pit and the new aboveground tank dike. The location for this well is shown on Figure4'15' soil samples were collected ahead of the drill bit to determine the depth to groundwater' to characterize the subsurface geology and make observations regarding theoccurrence of oil and VOCs in the area around the sump pit.

The borehole was drilled with 8 l/4'inch I.D. hollow-srem augers. sprit-spoonsamples were collected continuously from immediately below the floor of the containerPlant to just below the occurrence of the water tabre. sprit-spoon sampres were colrectedat five'foot intervals thereafter to the total <tepth of the well. A portion of each split-spoon
sample was placed in a jar for head-space analysis with an HNU photoionization detector.The remaining portion of each sample was described by an MpI geologist and retained. Theresults of the head'space anaþis and the description of the soil penetrated <ruring crriningare included on the drilting logs in Appendix A.

soil samples were submitted to a taboratory for chemical analysis for Vocs (EpAMethod 601) and semivolatiles (EPA Method 8270) as weu as for grain size and organiccarbon content anaþes' The grain size and organic carbon content anaryses wereperformed to allow evaluation of the soil relative to potential remedial technologies. The

4-t6
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the City of Fulton has since plugged this line. Although TCA was detectec1 in the leakage
from the line originating at M-2,TCE was not and low levels of TCA were tjetecte<l at K-l
again in October and November 1992, after the line was reportedly plugged. Therefore,
based on the available data, the TCA and TCE contamination detected at K- l cannot be
attributed to source areas on the Miller site.

4.6 ADDITIONAL RI SAMPLING AND ANALYSES

The sludge sample collected from the main septic tank on the Taylor properry was
anallzed for the compounds on the EPA Method 8240 list. 150 ug/kg of roluene was
detected in this sample.

Effluent samples collected from the Miller air stripping tower continue to be free
of contamination.

Sínce there are no compounds in the tower effluent, there Ís no impact on the Cíty
of Fulton WWTP due to the operation of the air stripper.

Samples collected from the State Ditch in a location west of M-2/K-2 andwest of
K'l were anaþed for the compounds on the EPA Method g0l0/g020 list. Acetone and
methylene chloride were detected in both samples. The methylene chloride was also
detected in the trip blank sample; neither was detecred in the laboratory's method blank.
since these compounds are both common laboratory-intro<luced contaminants, additional
sampling and analyses would be necessary to confirm their presence in the state Ditch.

Soil samples were collected during the clrilling of two borings (VB-l and VB-2) in
the former northern drum storage area, and two borings (vB-3 and vB-4) in the former
spill containment tank area. The boring locations are shown on Figure 2-1. samples were
submitted for analysis according to EPA Methocl 8240. Asurface soil sample and a deeper
(8'10 feet below land surface) sample from VB-l were both non-detect for all paramerers,

with the exception of. 17 pg/l of acetone cJetected in the tJeeper sample. Acetone is a
common laboratory contaminant, and although it was not present in the method blank, its
presence in the soil sample is inconclusive. Analytical results of soil collectecl from 0,4 feet
below land surface at vB-2, located near MW-38s,D, in<Jicated 7 pg/I of rrcE.

Results of samples collected in the viciniry of the former spill containment tank area,
at about 18 feet below land surface, indicared 170 pg/r of rrcE at vB-3, and 7 p,g/l on

tu28-uE 4-39 RISEC/4
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TTCE at vB'4' The sample from vB'3 also containecl s0 pg/lof TCA and 3g0 p.g/l of 1,2.
l- DcE.

l- A soil sample was also collected when the borehole for the vapor extraction wells
l- vE'01/02 was being drilled in the former southern drum srorage area, near MW.36';D. g00

ug/l of TTCE and 52 ¡4fl of, acetone were detecred in this sample.
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5.0 CONTAMINANT

CONTAMINANT MIGRATION ROUTES

FATE AND TRANSPORT

There are two basic processes that operate to transport contaminants that are
dissolved in ground water. The process by which moving ground water carries dissolved
solutes is known as advection. Diffusion is a process by which both ionic and molecular
species dissolved in water move from areas of higher concentration to lower concentration.
It is possible for solutes to move through a porous mectium by diffusion, even if the
hydraulic gradient is zero. In low permeability unconsolidated units, the ground water may
be moving very slowly, as is the case in many areas at the site. Diffusion will often result
in the solute (or plume) being transported faster than the rate at which groun<J water is
flowing.

other, less important processes that affect the movement of a solute front are
dispersion and retardation. Dispersion acts to dilute the solute(s) as the ground water
moves through porous media due to the mixing of a contaminated fluid with
noncontaminated water. Retardation of solute movement can be caused by chemical and
physical processes (e.g., the adsorption of a solute onto the surface of a mineral) resulting
in solute movement that is slower than the advection rate.

In terms of retardation, solutes can be classifiecl into wo broad groups: conservative
and reactive' conservative solutes do not react with the soil andf or grouncl water or
undergo biologÍcal decay. Reactive substances can undergo biological and chemical
reactions, such as adsorption'desorption and cation exchange, that will reduce the
concentration or mobility of a solute. Synthetic organic chemicals, such as the chlorinated
hydrocarbons found at the site, are reactive substances and will be adsorbecl by organic
carbon present in the soil. The relative tendenry for a compound to be adsorbed onto soil
organic carbon is a function of the organic carbon content in the soil ancj the soil-water
partition coefficient (K*) o{ the compound. The solubility of the compouncl in water is also
very important in determining potential rates of movement. Table 5- l lists the solubility,
Ç and the general mobility class, which is due to the combination of the solubility and the
Ç, for the compounds detected in the ground water at the site. The organic carbon content
at the site is generally low, but would be greater in clay-rich units.

5.1

tv¿8-2l,5 5-l RrsEc5.492



MILLER CONTAINER

TABLE 5-I
soLIlBILtfY, soIL-wATER pARTmoN COEFFICTENT Koc), AND
MOBILITY CLASS FOR SITE GROUND WATER CONTAMINANTS

COMPOUND soLr.JBrLrTY (PPM) Koc MOBILITY CLASS

4-Methyl-2-Penranone (M IBK) 23.000 20 very high
Dichloromethane 13.200 25 very high

Chloroform 7.8û 34 very high
1,2-Dichloroethane 8.450 36 very high

t- 1,2-Dichloroethylene 6,300 39 very hith
I,I -Dichloroethane 5.100 45 very hish
Trichloroethylene I,100 t52 moderatc

I , I , I -Trichloroethane 700 155 modcraûo

I,l-Dichloroethylenc 400 2t7 moderato

Tolueno 500 242 modcraûo

Tetrschlorocthylenc 2m 303 modoraûo

o-Xylene t70 363 moderat¡
p-Xylene 156 552 low
m-Xylene t46 588 low

09-Pcb-93 Prgc I of I filc: F:\PROJ\t02tO9t\RITA85- t.WXt



Six contaminated soü areas were i<Jentifie<J in section 4 of this reporr:
l. The former spill containment tank area.
2, The former northern clrum storage area
3. The former southern drum storage area.
4. The area near the USTs below the plant.

5. An area east of the Taylor/Miller eastern properry line.
6, An area near the sanitary sewer manhole MH#1.

These contaminated soil/soil source areas are shown on Figure 5-1, and are <Jiscussed
further in Sections 6 and 7,

The occurrence of contamination at a monitoring well <towngraclient of a source area
is primarily the result of the ground water flow patterns (advection); however, as noted
above' diffusion can play an important role in contaminant migration rates in relatively low
permeability soils' The combined effects of these processes can be estimated by using the
Darcian pore factor in place of the effective porosity in the estimation of average linear
velocity' Table 5'2 lists the estimates of this rate of movement across the site.

As with the estimates of the average linear velocity, the estimates of the potential
rate of movement of a solute front are very low on the south and southeast portions of the
site' The relatively low estimates of the solute front average linear vetocity in the south and
southeast areas of the site indicate that ground water contamination emanating from the
south side of the Plant may be moving very slowly. The anarytical results of grouncr water
samples collected from wells located in this portion of the site support these tlata.

The ground water flow patterns at the site are influence<J by the withdrawal of
ground water at the recovery wells and municipal wells. The deep zone groun<J water flow
direction arrows shown for December l99l (Figure 3-10) have been superimposed on the
map of total vocs for December l99l (Figure 4-18) to illustrate the probable contaminant
migration routes in this zone (Figu re 5'2). The deep zone flow arrows for January 1992
(Figure 3'12) are superimposed on the map of total vocs for January t992 (Figure 4-19)
as shown on Figure 5'3. Aí discussed earlier in this report, the total Voc plume parterns
and the deep zone flow arrows do not change significantly through the end of 19g2.

According to the ground water flow <lirections at the site, the contamination detected
at Mw'13D appears to be the result of the migration of contaminated shallow ground water
from the former northern drum storag e arealocated north of the container plant,s northern
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parking area into the deep zone northeast of Mw-16D, then into the area near MW-56D
and southwest toward Mw't3D. The pumping test conducred at Rw-l in september 1992
indicated that MW'5óD is affected by the withdrawal of ground water at Rw-¡ (see Figure
3'16); however, contaminated ground rvater in the area of Mw-56D appears to be outside
the capture zone of Rw'1. In addition, g¡ound rvater contamination moving into the area
is also transported by the effects of dispersion and diffusion, which may result in the spread
of low-level contamination into the MW-13D area.

Mw't3D is located on the western, downslope side of the ridge of lodgement till.
The highest known part of the ridge is located to the southeast of MW-l3D (near MW-
21D)' The part of the ridge east of MW-I3D is about 13 feet lower than the highest known
elevation and the top of the screened interval in MW-l3D extends above the elevation of
the ridge in this area. The ridge has been theorized to be a barrier to the movement of
contamination in the deep zone from the area north of MW-SD into the MW-l3D area.
However, based on the occurrence of ground water contamination in the area and the
apparent ground water flow patterns in the deep zone, the till ridge does not appear to be
preventing the westward migration of contamination.

Total voc values from January 1992 have been added to the hyclrogeologic cross
sections shown on sheet 4 to allow viewing of the occurrence of ground water contamination
in profile (sheet 5). Cross sections A-4" B-8" E-E,, F.F, and G-G' all are drawn from west
to east, in a direction that is roughly parallel to the ground water flow at the site. The
equipotential lines shown on these cross-sections are representative of the actual flow
directions at the site' cross section c'c'was not included on sheet 4 because this section
is drawn from south to north in a direction perpendicular to the grounci water flow pattern
at the site. The equipotential lines shown on this section are only valid around Rw-1, where
flow is radÍal. The flow near the Mw-27 and MW-22 clusters and the Mw-5 t and MW.9
clusters is actually to the west, or into the page on this drawing. c-c' has been included on
sheet 5 to illustrate the occurrence of contamination near MW-gl,D, Mw-56D and MW-
5lI,D. M\t/'8I has relatively high levels of total VOCs, while MW-511, which is screened at
a corresponding elevation i3 not contaminated. Mw-56D appears to be on the outer edge
of the contaminant plume in this area. While the contaminants present at Mw-gl ancJ MW-
8D are captured by RW'1, the effect of the cone of influence from the recovery well, at its
present flow rate, does not appear to be significant enough to capture all of the
contamination in the vicinity of MW-56D. The 1992 pumping test at R\ry- l confirmed that

tv28.245
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drawdown occurs at Mw-56D as a resurt of pumping Rw-l; however, maps of the
potentiometric surface in this area would indicate that the contamination just to the north
of MW'56D is bypassing Rw'l and flowing into the Mw-l3D area. The possibility remains
that contamination may have been contributed to rhe Mw-l3D area from activities
conducted during the operation of the Taylor farm. However, the most likely source for the
contamination at M\ry-l3D appears to be from the MW-56D area, which in turn originates
from the Mw'16D and ultimately the Mw-38s area. Increasing the flow rare at RW-l may
spread the cone of influence sufficiently to cut off this migration pathway. A proposal to
increase the RW-l flow rate is being evaluated by the NysDEc.

The source of the contamination at Mw-14D, ancJ at Mw-2lS and the wells on the
Taylor property' remains unknown. The occurrence of shallow contamination at Mw-2lS
and in the shallow Taylor wells suggests a nearby source. This concept is further illustrated
on the B'B'cross section on Sheet 5. Tracing the flow lines back from MW-2lS to the east
indicates a potential shallow source area between Mw-22s an<J Mw-lgs. Miller
investigated the Taylor Farmhouse property and the former operations and practices on the
Taylor farm prior to Miller acquisition of the property in an attempt to fin¿ a source for the
shallow contamination. According to the soil gas investigation results, there does nor appear
to be any current shallow source on the present Taylor property. However, the two
underground storage tanks and a large quantity of contaminated soil were removed from
the Taylor property by a representative of Mr. Taylor during May 19g9. The removal of the
soil has reduced the level of shallow contamination in this area. Therefore, the soil gas
readings from this area were low.

A list of questions relative to the former buildings and practices on the Taylor farm
was generated during February 1991 in order to better evaluate the operations/practices on
the former Taylor farm. The questions are included in Appendix T anc¡ a photograph of the
former Taylor farm is shown on Figure 5-4. The list of questions was sent to Mr. Taylor,
but no relevant information was obtained. The Taylor farmhouse shown on Figure 5-4 was

destroyed by fire during the early part of 1991.

The contamination 1n the deep zone in the vicinity of MW- l4D and M\ry-32D,

according to the interpretation shown on Figures 5-2 and5-3, merges with the contamination

detected near MW-I3D and Mw-25D and is then drawn toward K-2 und M-2. The
municipal aquifer pumping test, performed during August 1992, indicated that operation of
the municipal wells K'2 and M-2 at qpical flow rates (and in conjunction with the normal
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operation of K'l) does not result in drawdown at wells MW- 13D, MW-25D, MW- l4D or any
of the wells on the Taylor property. Drawdown was obseryed at well MW-l0D an<J was
roughly twice that obseryed at the shallow well in the cluster. Although shallow and deep
zone ground water emanating from the Miller and Taylor properties has been shown to be
moving west toward the municipal water wells, the percentage of naturally upgradient water
received by the pumping wells is limited by the abundance of water supplied by the oswego
River. The River is hydraulically connected to the permeable aquifer deposits and se.es
as a recharge boundary. The River replaces flow which would normally be received from
outside the boundary, and limits the removal of water from storage. A flow net was
constructed from water table data collected just prior to the pumping test and was presented
in the Municipal Aquifer Pumping Test Report (November lgg2). Basecl on rhe
construction of this flow net, it was estimated that K-2 and M-2 receive nearly three-quarters
(74 percent) of their shallow supply from the River; 25 percent of the shallow water received
originates from the northeast, east and southeast directions, which inclucJe the Miller and
Taylor properties.

The source of the sporadic low-level VOC contamination detected in K- l antJ in well
M\t/'57s is unknown. Based on ground water flow patterns and the most recent analytical
data collected from monitoring well cluster MW-60S,1,D, contamination observed in the
shallow ground water zone at the MW-57S,D location does not appear to be the result of
a ground water contaminant plume emanating from the MW-38S,D area. Seepage velocities
estimated during various phases of the municipal aquifer pumping test inciicatec1 that the
rate of ground water movement from the K-2/M-2area towartJ K.l is significantly decreased
when K'2/M'2 ate also operating at tlpical flow rates. The gasoline-rype contamination in
the vicinity of MW'45S is not attributable to any Miller source ancl continues to be under
investigation by the NYSDEC.

The source of the contamination in the sewer bedding material near the manhole
at the bend near Route 57 (MH#l) is unknown. In light of the soil gas ancl soil sample
results from around this manhole, MPI hypothesÞed that the contamination cletected in this
area could be the result of ¡í-referential contaminant migration along the sewer bedding and

that the source of the contamination could be from the MW-36S area. However, analytical
data generated from the soil and ground water samples collected near manholes MH #3 and
MH #4, and from the sanitary server water, have not indicated a connection between the
MW'36S area and the MH #l area. The contamination in the sewer bedding may be the

tv28-u5 5-5 R¡SECs.4f2



result of leakage from the manhole itself. The City of Fulton recenrly fillecl in an open
sleeve around a water line into MH#l; this formerly open sleeve may have allowed sewer

water to escape from the manhole.

The extent of contamination emanating from the former southern drum storage area

and the UST area on the south side of the Container Plant has been delineated by collecting

and anal¡zing ground water samples from the wells installed during the RI. According to
the solute front average linear velocity estimates, the migration rate in this area is very low.

Cross Sections B-B' and E'E' illustrate the occurrence of contamination in some of the wells

in this area and/or show the lack of contamination in downgradient monitoring wells.

52 Assessment of Miller Air Stripping System

The air stripper presently in use on the Miller property was designed to collect

contaminated ground water originating from the spill containment tank area, as delineated

based on the first and second phases of the hydrogeologic investigation at the site. To date,

the stripper tower efficienry has surpassed the original desígn expectations, since

significantly higher influent concentrations than anticipated have been cJetected while the

stripper effluent has been consistently below detection limits. In terms of its intended

function, the air stripping system has operated as planned.

The RI data collected to date have verified the presence of three more source areas

for ground water contamination. These source areas include the former northern drum

storage area, located on the north si<le of the Container Plant's northern parking area, the

former southern drum storage area and the UST area inside the Plant, which are located

below or adjacent to the south side of the Container Plant. Accorcling to the RI clata, the

northern source area appears to be the source of contamination cJetectecl at MW- 13D. The

NYSDEC is currently reviewing a request to increase the flow rate at RW-l; the proposed

increase is predicted to double the amount of drawdown at RW- l and produce 90 percent

of the well's maximum yield. Increasing the flow rate at RW-l may spread the cone of
influence sufficiently to the north to capture the contamination along this migration

pathway.
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6.0 BASELINE RISK ASSESSMENT -

HUMAN HEALTH BVALUATION

This public health risk assessment evaluates the possible health effects associated

with contaminated media from the Miller site. The objectives of this evaluarion are to
provide an analysis of baseline risks in the absence of any additional actions to control or
mitigate site contamination, and to assist in determining the need for additional remedial

measures. Risks associated with both present land use and possible future land use were

considered.

This section of the RI is broken into five subsections. as listed below:

¡ Review of sources of contamination

r Exposure assessment

r Review of data for media of concern

. Toxicity assessment

¡ Qualitative assessment of pathways of concern

The first subsection involves identification of contaminant releases at the Miller site.

ln the exposure assessment, contaminant releases identified and potential exposure pathways

(target receptors, exposure routes, and exposure points) are cliscussecl. In the third
subsection, the data for media identified as potential exposure points are evaluated and

analytes of concern are identifie<J. In the toxicity assessment, qualitative chemical toxicity

data are summarized. The final subsection will qualitatively cliscuss the risks associated with

the potential pathways of concern.

To the extent feasible at this stage of the RI, the approach outlinecJ in the current

USEPA risk assessment guidance was followed. The current guidance document, 'Risk

Assessment Cuidance for Superfund: Volume [ - Human Health Evaluation Manual" (Part

A), fnterim Final (USEPA, 1989), replaces the "Superfund Public Health Evaluation

Manual" (USEPA, 1986). '
The information presented in this risk assessment has been developed only to help

determine what actions are necessary to reduce risks ancJ not to fully characterlze site risks.
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6.t SOURCES OF CONTAMINATION

The studies performed to date indicate that past operations at the Miller site have
contaminated soil and ground water in a number of areas. The following source areas have
shown elevated levels of contaminants,in the soil and ground water:

¡ Former spill containment tank area

r Former northern drum storage area

r Former southern drum storage area

. underground storage tank (usr) area near the plant's wrF
An a<JcJitional source of contamination was also found on the Taylor property;

however, contaminated soil was excavated below the USTs in an effort to remediate the
source. A description of past practices and sampling activities performed to date, including
anal¡ical results, are presented in previous sections of this report.

62 EXPOSURE ASSESSMENT

In the exposure assessment, contaminant releases are anaþed and potential
exposure pathways are identified. The subsections that follow discuss the elements of the
exposure assessment.

62.1 Exposure Pathways

The determination of possible exposure pathways consists of the identification of
three items. These are the transport media, the target receptors, and exposure routes. The
potential transport/exposure meclia at the site would include both physical modes and

biological modes. Physical modes would include exposure to ground water, surface water,

surface soil, and soil gas (air). Biological modes woul<l include acrions such as food chain

transport. The possible target receptors include: Miller employees (inclu<iing

suhontractors), surrounding residents, trespassers, and Fulton WWTP workers. The
potential routes of exposure to contaminants originating or possibly originating from the site

fall into three categories: direct contact (dermal absorption), ingestion, and inhalation.

tv¿ï-248 6-2 \tRtsEc6.492



Based on current and possible future lancl use of surrounding areas, the potential
pathways that could reasonably be attributed to the Miller site were <Jeterminecj and are
listed on Table 6'1. The items inclucJed on the table are exposures that could porentially
occur' regardless of the contaminant levels of the transport medium. The subsections that
follow discuss several of the potential pathways. The subsections are grouped by potential
exposure routes.

with respect to the specific case of municipal well K-1, this well has not been
considered as an exposure pathway since all available data indicate that contamination from
Miller source areas is not connected to K-l contamination.

DERMAL CONTACT

Direct contact with contaminants at the site is fairly limited. The only exposure point
which may result in <Jirect contact with contaminated material is with surface soil in the
former northern drum storage area. Soil samples were collected from trvo boreholes in this
area during the advancement of test borings for the evaluation of the feasibiliry of vacuum
extraction. The location of boreholes VB- l and VB-2 (shown on Figure 3- l) were selected
based on soil gas data. The uppermost sample collected from VB-l (at a depth of 0-2 feet
below land surface) was submitted for analysis. The results showed all analytes on the EpA
Method 8240 list as non'detectable. These results are conrained in Appendix J. A sample
composited from the 0'2 and 2'4 foot intervals at vB-2 was also submitted for analysis.
Tracer soil gas data had indicated a relatively higher soil gas level at about 2 feetbelow land
surface; therefore, the composite from around the 2 foot interval was consitlered to be
appropriate. The results from this sample indicated a low level (7 ug/kg) of TTCE.
Although these data <Jo not quantitively eliminate the possibility of risk through dermal
contact with contaminated soil in the former northern drum storage area, since the samples
were collected in an area where soil gas readings were high and there were low or no
compounds detected, the data would appear to minimize the risk. A cover (building,
concrete or asphalt) was placed over the former southern drum storage area; therefore, the
potential for exposure for direct contact with contaminants in this area is unlikely.

Subsurface contamination has been identifiecJ in a number of areas at the site in
both soil and soil gas samples. The potential exists for dermal contact with contaminants
during construction activities in the areas of contamination. Although rhe potential for
exposure exists, no construction activities are planned. If future construction does occur in
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the affected areas, a site'specific health and safety plan would be develope<J to protect all
workers from potential exposure. Since Miller owns the property, future use of the land can

easily be controllecl by in'house management. Therefore, the risks associatecj with future
use of the land are alleviated. It should be noted that remediation (e.g., vacuum extraction)

may be implemented in the source areas in the former northern and southern tjrum storage

areas and in the vicinity of the former.spill containment tank area.

Present use of untreated ground water is not considered to be a reasonable exposure

route; therefore, dermal contact of residents with ground water during bathing and dermal

contact of industrial workers with ground water used as process water was not evaluated.

Presently, the existing air stripper on the Miller property treats approximately l0
gpm of ground water collected from three on-site recovery wells. The treatecl grouncl water

is discharged to the City of Fulton sanitary sewer system. The total average flow to the

Fulton Treatment Plant is 3.04 mgd. The discharge is regulated by a sewer use permit.

Contaminant levels detected in the air stripper effluent are well below the established permit
limits and are normally not detected at the given quantification limits. Based on rhe efnluent

quality and the extremely small flow contribution to the sewer system, there are no health

hazards to the sewage treatment plant workers due to the discharge from the Miller air
stripper.

Dermal contact with the Riveç pond water, and the water in the state Ditch is not

evaluated. The rationale for excluding these pathways from further evaluation is cliscussed

in the ingestion subsection.

INGESTION

Effects on ground water quality attributable to site contamination are cliscussed in
Section 4 of this RI report. It is recognizecl that ground water quality has been affected by

the site; ground water downgradient from the site is currently undergoing treatment prior
to distribution to the municipal drinking water supply. Two municipal wells located

downgradient from the site showed levels of volatile organics above the tlrinking water

standards; therefore, waterTrom these wells was temporarily diverted through a GAC system

and discharged to the Oswego River while the treatment system was uncler construction.

A third municipal well, which all evidence to date indicates is not contaminatecl by sources

occurring on the Miller property, was also taken off-line and temporarily discharged to the

Osrrego River even though water quality meets NYS Drinking Water Standards. A
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remediation system (air stripping unit) for treatment of the grouncJ water in the vicinity of
the municipal well field was constructed and has been operational since July 1992. The
treatment system is designed to treat ground water from all three municipal weus to levels
below the NYS Drinking water standards; in fact, the system is designed ro treat the voCs
in the ground water to levels below the quantitation limit (0.5 ug/l). Because the Nys
Drinking water standards were established based on health risks, a risk assessment of
present and future use of the ground water was not consicJered necessary. In aclclition, the
city of Fulton owns the property downgradient from Miller; therefore, future land use
would be easily controlled. The treatment system along with restrictions on property use
would alleviate the concern of future risks due to ground water exposure. It should be
noted that the oswego River is adjacent to the city property; the river serves as a barrier
to further migration of contaminants downgradient from the site because the River level is
artificially maintained by a downstream hydroelectric dam.

Ingestion of surface water (owego River) during recreational use is also a possible
exposure route; however, exposure to contaminants by this route is unlikely. prior to
completion of the permanent treatment system and while K-2 and M-2 were cliverted to the
Oswego River, thecombined discharge from K-2 and M-2 after GAC treatment showed non.
detectable levels of contaminants previousþ detected in these wells. The discharges during
this interim period were regulated by consent order. Based on the lack of contaminants
detected in the discharge to the River, exposure by ingestion of surface warer was not
included in the risk assessmen¡.

Ingestion of pond water on the Miller property and water in the state Ditch is not
considered further. Both the poncl and the water in the cJitch are relatively shallow and no
observation of trespassers wading in either area has been made. In ad<Jition, samples were
collected from the on'site pond on one occasion; the results of the analysis showed levels
below the quantification limit for all parameters anal¡zed. samples collected from the state
Ditch contained low levels of common laboratory contaminants (acetone and methylene
chloride). The laboratory method blank sample <Jid not contain either compountl.

Although consumptíon of fish from the River was considerecJ as a potential exposure
pathway' this route of exposure was eliminated. Risks for this route of exposure were not
quantified based on the lack of contaminants in the regulatecl discharges.

Miller employees, particularly lawn maintenance personnel, and trespassers may be
exposed to analytes of potential concern by incidental ingestion of contaminated surface soil

tv28-uE
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in the area of the former northern drum storage area. As discussed previously, tlrums and
cleaning solutions were discharged to the ground in this area; however, a near surface soil
sample (collected at a depth of 0'2 feet) collected in this area showecl non-detectable levels
of the contaminants of concern. A building concrete or asphalt pad has been installed over
the former location of the southern drum stora ge 

^rea, 
eliminating the possibility of

incidental ingestion in this area.

INI{AT-ATION

Site air monitoring conducted during the excavation of the sump pit near the USTs
below the Container Plant was discussed in Section 4. Relatively high levels of VoCs (up
to 20 ppm' as measured with the HNU meter equipped with an I1.7 eV lamp) were
reported just above the cuts made in the concrete slab. Two air samples were collected
simultaneously, for a one hour period, in a four inch boring to a depth of about six inches
below the top of the floor slab. The samples were anaþed by GC/MS by USEpA Method
624. \\e results of the analysis indicated revels of rcA, 1,1-DcA, TcE, and 1,2-DcE that
were below OSHA permissible exposure levels. Ambient air samples taken above the slab
did not contain any detectable volatile organics at detection level of 17 ug/m3, These data,
coupled with the fact that the concrete slab is intact with no noticeable cracks, inciicate that
ambient air quality is not affected by the existing subsurface contamination. Therefore.
inhalation in the Container Plant was not evaluated.

As discussed in the previous subsection, the ground water downgra<lient from the
Container Plant is treated prior to being used as a drinking water source. Therefore,
volatilízation of organics during showering or process water usage for future incJustry is not
evaluated.

Exposure to air emissions from the on-site air stripper and the air stripper operating
at the Municipal Water Works is possible; however, the air permits issued by the NySDEc
take into consideration all health risks associated with these emissions. Therefore. this
route of exposure will not be consicJered further.

In summary, no inhâlation exposure pathways were further evaluatecl.
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63 REVIEW OF THE DATA FOR THE MEDTA OF CONCERN

The purpose of this subsection is to identiff contaminants that have the potential to
cause adverse health effects. The exposure point of concern identified in the previous

subsection was for surface soil contamination in the former northern clrum storage area.

The anal¡es detected in the soil gas samples collected in this area during July 1990 were
used to qualitatively evaluate risks associated with this exposure point. Soil gas samples

collected in the area showed elevated levels of total petroleum hydrocarbons (TpH),
methylene chloride, chloroform, TcA, carbon tetrachloride, TCE, and rrcE.

6.4 TOXICITY ASSESSMENT

The toxicity assessment for this risk assessment consists of a hazard evaluation for
each anal¡e of concern. The evaluations are summarized in brief toxicity profiles included

in Appendix U. The information presented was obtained from the respective Draft or Final
Toxicological Profïle prepared by the U.S. Public Health Service's Agenry for Toxic
substances and Disease Registry (1989 through lggr), if available.

65 QUALITATwE ASSESSMENT OF RISKS

A qualitative risk assessment of the tlvo pathways of concern was performed for the
RI report. The qualitative evaluation is presented below.

The soil gas survey performed in the former northern clrum storage area in¡licated

detectable levels of some VOCs along with some petroleum hydrocarbons. Based on the
data and interviews with employees who have stated that drums containing solvents were

washed and dumped in this area, a potential risk exists to any employees who work in this

area. Activities in this area appeared to be limited to lawn maintenance personnel who

come in contact with surface soil by either incidental ingestion ancl/or tjermal contact. The

majority of the contaminants detected in the soil gas samples collectecl in this area are

highly volatile; therefore, it is likely that the contaminants have flashed off and onlv low

levels of contaminants may remain at the surface in this area.
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7.0 REFINBMENT OF REMEDIAL ACTION

REMEDIAL ACTION ALTERNATTIæS

ALTERNATTVES

7.1.1 Alternatives to Remediate Soil

Based on the data collected during the performance of RI work tasks. six
contaminated soil areas were identified. These areas are listed below.

l. The former spill containment tank area, which is contaminated with VoCs.
2, The former northern drum storage and washing area, which is contaminated

with VOCs.

3' The former southern drum storage and washing area, which is contaminated
with VOCs.

4. The underground tank area located below the southwest part of the containerplant near the wrF, whÍch is contaminated with Vocs;;J ;il.

5. The manhole MH#l area, which is contaminated with vocs.

6. The area east.of.the Taylor property, in the vicinity of wells MW-l4s,D andMw-2ls,D, which is contaminated with Vocs an¿'grEx.orpouna..

As part of the FS process, clean-up levels were determined for each soil area in
accordance with the November 16, l9g2 NYSDEC Technical and administrative Guidance
Memorandum (TAGM) on the determination of soil clean-up goals. The clean-up levels
represent concentrations that would be protective of human health and ground
water/drinking water quality for its best use. The need for soil remediation in each of the
areas listed above has been evaluated with respect to the soil clean-up goals.

The extent of soil contamination in the former northern and southern clrum storage
areas' in the underground tank area below the plant's southwest corner, and in the manhole
MH #1 area' can be approximatecl by soil and soil gas data that were collected in these
areas. Soil samples from the former spill containment tank area and the former northern
drum storage area were also collected for grain size distribution, total organic carbon, and
VoC analyses during July 1992. Soil gas samples obtained from the area easr of the Taylor
property indicated very low levels of VoCs, benzene and toluene. Based on the sample

7.t
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results from these areas' the soil clean'up goals, an<J the lack of apparent risk to human
health' it was determined that soil contamination in the former spill containment tank area,
in the former northern drum storage area, in the manhole MH # I area, and in the area east
of the Taylor property does not require remediation.

Based on the analytical cJata and the soil clean-up goals, the Voc contamination
present in the soil in the former southern drum storage area and in the underground tank
area below the southwest corner of the container Plant may require some form of
remediation to reduce contaminant concentrations to below acceptable levels. Remedial
techniques to clean up the Voc contamination in the soil in these areas will be screened
during the FS. soil flushing or vacuum extraction may be appropriate technologies. The
concrete/asphalt cap over the former southern cJrum storage area ancl the flooring within
the Container Plant would aid in the recovery of soil gas from these areas. A pilot vacuum
extraction test was conducted in the southern drum storage area during July lgg2, The
results of the pilot test will be evaluated further in the FS. Any required remediation will
be conducted under the supervision of the RI/FS NYsDEc project manager, Michael
DiPietro.

The oil contamination of the soil below the southwest portion of the plant is being
addressed under the supervision of I.IYSDEC Region 7, oil Spill Division. Work ro date
has consisted principally of the collection of oil by using the underground tanks as recovery
vessels.

7.12 Alternatlves to Remediate Ground Water

Remedial alternatives to address the plumes of contaminated grouncl water on-site
shall be evaluated. sources of ground water contamination locatetJ off site will need to be
addressed by the responsible party and these sources will not be specifically ad<Jressed in
this section.

A list of potential remedial alternatives to address the ground \.vater contamination
at the site were identified in the Draft RI Report:

1' continued púinping as at present. Miller would continue ro pump from the
existing recovery wells. The recovered grouncl water would continue to be
treated to the levels set forth in the city of Fulton sewer ur" p.i.it before
discharge to the sanitary sewer.
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2. Pum.p and-treat ground water from the present recovery system, but at anaccelerated rate which will contain the'on site prume(i) 'of 
contami""t"ä

ground water with or without additional ,".ou"ry welÈ'and/o, ,r.ui*åiì
facilities, 

-1s 
may be necessary. The recovered grouno water would be treatedprior to discharge to the sanitary sewer.

Pump and treat, as above, with the addition of bioremediation of the plume
to shorten the time required to meet remedial action goutr.

Pump and treat, 
", "bou", 

*ith the construction of a grout curtain to increase
the likelihood of intercepting the plumes.

Note: All applicable or rerevant and appropriate requirements (ARARs) will
be considered in evaluating pump and treaì technorógies.

No action. In this case, the use of the recovery system already in place would
be discontinued. water quality wourd continuä tó be checkecr by ,orprinjtr,e
monitoring wells already in place at the site.

3.

4.

The RI data collected to <Jate have delineated the horizontal and vertical extent of
the ground rvater contaminant plumes on the Miller properry and this has allowed the
following evaluation of the remedial alternatives.

Alternative l, ncontinued pumping as at present,n will not adequately address all
ground water contamination sources that have been identified on site. This alternative will
not be considered during the FS.

Alternative 2, pump and treat from the present recovery system, but at an
accelerated rate' may ultÍmately address the ground water contamination emanating from
the former spill containment tank area an¡l the former northern cJrum storage area. This
alternative will not effectively address the contaminate<J grouncl water in the former
southern drum storage area which includes the ground water contamination resulting from
the voCs that emanated from the oil spill area. This alternative will also not acldress the
ground water contamination present below the Taylor property and east of the Taylor
property. The use of the City of Fulton I MGD Water Treatment Facility to remediate
the contamination in the vicinity of the Taylor properry (Mw-14D, Mw-21s, Mw-33S and
wells on the Taylor property) is not recommendecj because the contaminant levels associated
with this plume are relatively high compared to the contaminant levels currently in the
vicinity of M'2 and K'2. Although the I MGD water Treatment Facility was designed to
treat ground water containing VOCs at concentrations that are much higher than present
contaminant levels, if the plume near Mw-14D, MW-2ls and on the Taylor property was
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allowed to migrate to K'2 and M'2, the higher contaminant concentrations could require
modifications to the permanent treatment system in orcier to meet required treatment levels.
Alternative 2 may be useful to address some of the ground water contamination emanating
from on-site, but this alternative will have to be combined with other ground water remedial
alternatives to be comprehensive. A clischarge location, in acJdition to the sanitary sewer,
will be investigated.

Alternative 3, pump and treat, as in Arternative 2, with the acrdition of
bioremediation may have some relevance if combined with other alternatives, but will not
be effective by itself' For example, the implementation of bioremediation would not be an
effective approach to remediate contamínated grouncJ water without ground water
extraction' The technolory will be screened in the FS in combination with other
alternatÍves.

Alternative 4, pump and treat as in Altern ativeZ,with the adcJition of a grout curtain
is not practical given the eritent of ground water contamination documented ciuring the RI.
The complex nature of the geologic units below the site would make the keying of a grout
curtain into a low permeability unit downgradient of the identified conraminated ground
water areas technically infeasible.

The no'action alternative will be included in the FS screening process in accordance
with requirements.

The most effective remedial alternative to acJdress contaminated grouncl water
emanating from sources on the site will probably be a combination of techniques assembled
into one alternative. soil remecJial alternatives for the former southern drum storage area
and the underground tank area will be considered in the overall site remedial approach.
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8.0 SUMMARY AND CONCLUSIONS

8.1 SUMMARY

The RI Report has been prepared with the intent of:

l. Discussing the fieki invesdigation activities performed prior to ancl during the
RI.

2. Presenting the data collected.during the RI for- the time period through
January 1993. Water quality data présented are through auiust 1992, sincethis was the most recent_complete round of grounoïot"."rompling, andinclude lecently collected (Januáry 1993) tJata from the newest site well cluster
MW-60S,1,D.

3. Evaluating the data collected relative to defining the nature and extent ofcontamination attributable to the spill containment tank leak and theidentification of any additional source areas at ttre røruer iacitiiy.

4. Reassessing the remediation being employed at the Miller site.

5. Presenting the baseline risk assessment.

6. Determining if any additionar data are consicrered necessary.

The field work completed and the data generated through the performance of ltems
I and 2 above have been presented in this report. An additional goal of the RI is to define
the aquifer from which K'1, K-2 and M-2 withdraw grouncl water in orcler to evaluate the
potential for identified contamination to migrate to K-1.

These data have been evaluated with respect to the nature and extent of
contamination at the site and near the municipal well field. The clata have also been
evaluated in this report relative to:

1' The identification of any new source areas either on Miller properry or onadjacent property.

2. The relevance of the identified source areas to the occurrence of
contamination in the area.

3. An assessment of the current remediation system in use on Miller property.

4. The determination of whether the collection of any additional c]ata may be
necessary to complete the RI.
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2.

There are two contaminated media at the site: soil and ground water. The
types of contaminants detected in the soil, soil gas and ground water consist
predominantly of chlorinated hydrocarbons (voô) artho'ugh some petroreum
hydrocarbons and ketones havè also been detected.

The ground water contamination is the result of (a) the infiltration ofprecipitation through contaminated soil source areas to'th" water table (for alJ
sources exposed to wearher) (b) the leaching of Vocs from oil ì" tnã
unsaturated zone to the water table or (c) the seasonal rise of the water table
into a contaminated soil area.

one soil source area.was known prior to performance of the RI: the former
spill containment tank area.

Performance of the RI has verified three adclitional sources areas: the former
drum washing. and storage area in the area north of the Container plant,s
northern parking area, the area south of the container plant wher" ¿rurswere also washed and stored, and the usr area located betow the
southwestern-portion of the Container Plant near the plant,s wfF. Adclitional
compounds (MIBK toluene and rylenes) and high levels of c-l,2-DCg 

"refound in the former southern drumitora ge area and below the plant near the\\T. 
.Relatively high levers of c-1,2-DCE-ur" also found in the shallow t;";;water below the former northern drum storage area. of these 

"orpîunår,only c'I,2-DCE is found sporadically in the sp'ill containrnlnt tank area.

Th: RI has suggested two additional source areas: in the vícinity of MH#l;
and east of the Taylor properry and MW-I4D ancJ vw-zrs.

Gasoline'type compou_nds (p]]BX) were founcJ in shallow well MW-45s,
located northwest of K-1. The NysDEC is investigatint th" ,ource of thiscontamination. voc contamination has been deteciä¿ ãi the east-northeast
side of K'1. All evidence to date indicates that the contamination in both of
these areas is not attributable to sources on the Miller frop"r,y.

Anal¡ical data obtained from well cluster MW-60s,1,D and acJditional data
collected throughout the RI, do not inclicate the presence of a ground water
contaminant plume emanating from the Mw-3gs,tt area and nroui-ng northwest
across the site toward K.l.

A-ccording to the soil gas data, the oswego River near K-2 and M-2 and the
l2'inch water line south of K-zand M-2 dó not appear to rqrresent sources of
shallow contamination.

3.

4.

5.

6.

7.

8.
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9' The ground water contamination detecte d at K-zand M-2 is connected to theconramination detected beneath the Tayror property and at MW- r4D and Mril-2ls' Although the contamínation in ttie r"rw-ì¡n ur"o is of signifi"untlv l"r,magnitude than the contamination detecteo at tøw-iqD, Mw-2ls ancl in wellslocated on the Taylor proPerty, the plume from the Mw-l3D area extends intothe MW'25s,p 
"1": 

where ii ¡oins the prume oicontaminarion in the Mw.l4D' M\ry'2ls and raylor propèrty area before migraiing,o*il K-ä 
"ni'lrl-2.

10. The most rikery source of the contamination at Mw.r3D appears to be themigration of contaminated ground water from the sh"uo* 
"onË 

n"u, røwlsas,into.the deeper zone northeãst of Mw-16D, tttrn nàrtt, of Mw-róD and Mw-8D in the area near MW-56D. Drawdown was observed at MW-56D .ruringthe 
.1992 

pumping tesÇ however, contamination in this area appears to be outof the capture zone of Rw-r under the current lu,nping 
"on¿î,ionr.-- 

"-

l1' contaminant concentrations in the shallow.ground water are highest on thePlant's south side and berow the contaiñer prant near the usr area.However, the relatively low horizontal hydraulic conauctivity unJ nyoåuri.gradient in this area indicate that the coníaminoi, rnigrution iut" i, 
"Ë.y 

ir"*in the south anf so11hg1ste.r{¡ portions 
"r 

tr," ,ü". 
"õround 

*",", 
"".ïyli.¿data from wells installed in this area support this; the contamination from thisarea is confined at present to a rerativäþ small ;r"" -

12' The shallow zone.contamination, which is also found in relatively lowerconcentrations in. the former spill containment ,unk ur"u and in the formernorthern drum st_orage area, is absent across tft"-.i¿¿1" 
"f ìi"'rilã,'fr,reappears near MW-2ts and in the shalrow we[s on tn, ioyr* pîåri.rry.These 

-¿11 lqq"st a potentÍal source area for grounà water contaminationeast of Mw-r4D, MW-2rs and the Taylor pr"î_-"rt). The identity of thÍssource is not known.

13. Ground water contaminant migration from the
function of the ground water flow patterns.

source areas is basicallv a

t4. The sanitary sewer bedding was investigated as a potentiar contaminantmigration pathway.. The présence of shaiow contamination near Mw-rgs,Mw-40s and MW-4rs and an elevated water level near rr¿w-q ls would seemto indicate leakage from the sewer. However, the anaìytical data cro notsupp.ort the theory of high levels of contaminoiion ,niilä,¡ng in the sewerbedding from MW-36s and Mw-37I across the site ,o ,tî Mw-rgs area andbeyond.

Significant corítamination has been detected at intermediate weu MW-gI. Thiswell is under the influen"" 
9.f!-ïTqing at Rw-r. ¡.¡o 

"ontun,inarion 
has beendetected at intermediate wen Mw-5rllrocated to th" norih"ust of MW-gr. Nocontamination has been found in intermediate wells lo"utã berween Mw-gIand K-1. The shallow and deep wells in the clusrers u"nu"ln the MW-gs,I,Dcluster and K-l are also not contaminated.

tv28248
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Hydrogeology

l. The central portion of the site is hydrogeolosicalty complex. The monitoringwells installed during the RI have proviãeo iñformation thar has aicJecJ in rheundersranding of the hydrogeologiò regime in tr,i, urlu.

2' The silty clay layer has been eroded. and replacerl with a thick sand ancJ gravelunit in rhe area north and northe¿st or nw-t irr,rw-sr .l"rt"r). 
oTh"

discontinuous nature.of the silty clay layer in the areà north of RW-l'may bea limiting factor in the spread or ihe ione of innuence ;i liw-ï 
",'ügr,",pumping rates. The sand and gravel unit may serve as a recharge boundary.

3' The.pumping rate at RW'l should be increased to its maximum as soon aspossible. Water level readings at MW-56D should be taken before and afterthe increase in flow rate to measure the increased drawdown and determineif the influence of Rw-l will be sufficient to cur onirr" contamination in thisarea.

Average linear velocity (seepage velocity) estimates indicate that ground water
nlow rates are low in the southìnd sout-heast pu*, oi,t 

" 
,ìt" 

"orñpur"J 
,ã tr,"north and northwest areas.. This is primarily u run"tion orine lowËr norÞonial

hydraulic conductivity in the southern and southeastern areas. The velocity
estimates are also -high on the west side of ir," ,iæ, tr, ,,'"ny of theseestimates are biased by the high gradient due to inducei flow conditions nearthe municipal wells.

Re.sults of the pumping test performed at municipal wells K- r, K-2and M-2indicate relativeþ low ieepage velocíties from thJ i-itu-z area toward K.lwhen both systems are opèraling at typical flow rates. '- 
-

The oswego River is hydraulically connected to the municipal pumping wellsand acts as a constant source of re9large G 
-;;;h"rg; 

¡t*io..yiConsequently, it is estimated that about o0 p-erceìt of the shallow waterentering K-1 originat.es at.this recharge. boundåry onJ *ry about ro p"rc"ii
is supplied from the direction of the tr,li[.. prop"íty; it e räain,re, 

"riii;;;;;mostly from areas to the east and northeast of K-r. K-2 and M-2 are rocatedcl-oyr.to the 9*"go.Sver recharge boundary 
"n¿ 

r!"ã¡u" nearry 75 percent
of their combined shallow *ute. ruplply from tr," ni"*; 

"îou, 
zs percent of thewater-entering these wells originaiès-from the northéarr, 

"ur, 
and southeast

directions which include flow fiom the Miller site anJ thË 
.I-uyto. 

properry.

!1n¡inuo¡rs. 
sp.lit'spoon samples were collected in two boreholes cJrillecJ from

:l:.,:p,ot the lodgement till to bedrock. The locations of the boreholes were
sttuateo ulgng the approximate axis of the lodgement till ri<lge anct upgradient
of wells with unexplained ground water contañination to piãvicte i"f;;;i";
on.potential migration pathways to these welrs. The rodgåment tin was founJto be a thick, dense unit with no saturated intervals.

5.

6.

7.
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8. Verticar hydraulic conductivity tests performed on Sherby tube samprescollected from.thesilty clay layer and 
"bou" 

ttre sitryãay in tie,il,y *."ä 
"ni,indicate that the clay layei is of low permeability relative to other site unitsand would behave as a confining or 

"ài-confining layer. Data from the 1992R\ry'l pumping test confirm thai wells screened bäo; the silty.r,,vl"v",. 
"*ir,under confined or semi.confined conditions.

CONCLUSIONS

The performance of the R[ has allowed the delineation of the horizontal and vertical
extent of contamination emanating from the known source areas on the Miller site. These
source areas include the former spill containment tank area, the former northern drum
storage area, the former southern drum storage area and the area in the vicinity of the
USTs below the Container plant near the plant,s WTF.

The data collected during the RI have indicated that additional source areas exist
in the area east of the current Taylor property ancl MW-l4D and Mw.2ls on the Miller
property' and in the vicinity of MH#l. Analytical data indicare that rhe sewer bedding is
not a mþation pathway for contamination occurring on the plant,s south side and below
the UST area, to reach the MH# t vicinity. Monitoríng wells insralled during the RI along
the south side of the site have provided analytical data that rule out the theory of a plume
of contamination that originates on the south side of the container plant then migrates
across the site and into the MW-2rs, M\ry-l4D and Taylor property area. No specific
sources for these areas of contamination have been found, but, clespite the lack of known
sources' enough data currentþ exist to assess the need for the implementation of remedial
alternatives in the source areas and devise a remediation approach for those areas requiring
remediation.

The identified ground water contamination in the vicinity of the current Taylor
property and to the east near Mw'14D and Mw-2ls is responsible for the majority of the
contamination at municipal wells K'2 and M-2. A smaller, lower concentration plume from
the Mlry'l3D area joins this plume near MW-25s,D and then is pulled towarc1 K-2 anrl M-2.
A long'term treatment system to treat theK-2/M-2 ground water is currently in operation.
Following treatment to below detection limits, the ground ìvater is added to the cíty of
Fulton municipal drinking warer supply.

VOC and gasoline'tlpe ground water contamination has been found in the vicinity
of and at K'l; although the source(s) of the contamination has not been i<Jentified, it does
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not appear to be attributable to Miller sources based on ground water flow patterns and the
iclentity and occurrence of the contamination.

The pumping from municipal well K'1 exerts a greater influence on the aquifer than
the pumping from K'2 and M-2; however, operation of the K-l and K-2/rvr-2 systems
concurrently greatly reduces the rate of ground water movement from the K-2/M-2 arca
toward K'1' wells located between K'2/M-2 and K-l show no evidence of chlorinated
hydrocarbon contamination. In addition, the most common contaminant detected at K-1,
TCE' is not detected at M¿ or K'2. Analytical data obtained from well cluster Mw.60s,I,D
and additional data collected throughout the RI, do not indicate the presence of a ground
water contaminant plume emanating from the Mw-3gs,D area and moving northwesr across
the site toward K-1.

The NYSDEC has installed a ground water treatment system northwest of K.l, in
the vicinity of Mlv'45s,D, in response to the gasoline-type contamination in this area. The
NYSDEC is currentry investigatÍng the contamination in order to identi$ the
the responsibre party for the contamination. water from K-l is arso routed
permanent treatment facitity operated by the city of Fulton.

The air stripping system in use at the Miller site has operated efficiently with respect
to the removal of vocs from ground water collected downgradient of the former spill
containment tank area, despite the occurrence of significantþ higher levels of total vocs
than were originally estimated. The presence of the contamination in the MW-4D, Mw.
l6D' and possibly Mw'3D areas appears to be the result of contamination migrating from
the former northern drum storage area andfor the former spill containment tank area.
Although the air stripping and recovery well system was not designed to acldress ground
water contamination from the northern drum storage area, it may be capable of collecting
and treating contaminated ground water from that area with a minor adjustment to the flow
rate at recovery well RW'1' The proposal to increase the withdrawal rate at Rw-t, dated
March 19, 1992, is being evaluated by the l.IysDEc at this time.

The RI data, whÍch has been used to clelineate the vertical and horizontal extent of
contamination at the Millér site, will also be used to rlevelop and then screen a list of
combined remedial alternatives to remediate the identified contamination. The remedial
alternatives that will be combined to address each area have been refÍned in this report and
will be carried through in the Fs portion of this project. An updated RI/F5 project
schedule is shown on Figure 8-1.

source and

through the
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