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1 Ïypes of swMUs, number of units and waste previousìy stored in eachas reported by appììcant.

Unit T e & Volume

Unit T & Vol ume
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8 Any additjonal information on SWMUs ex
discovered during the record review, b
(Record review iñcludes: Community Ri
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Number of Unit l,Jaste Stored
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9. â. Describe any reì
1) unit type; 2)
5) time periods;
of release and 9
reléase. If the applicant has not determined any of the above, please
indicate so.

ease from a Slll-lU reported by appìicant. Include:
volume;3) waste type;4) reìease durat'ion;
6) volume of release; 7) nature of release; B) extent
) how appljcant has determined volume and extent of

b Include any information on jtems 1-8 above that you d'iscovered
during the record review, but not reported by applicant.
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he jnformation in (b) js found'in Regional files, indìcate if
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1 . Sol i d and hazardous waste fi I e
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3. Water (spill) file
4. 0ther, specify

10. If the facil'ity is contajned in the Conmunity-Rìght-to-Know report,
is it: '.

a) Listed in append'ix J O L M N

Not listed in append'ix (Circle 0ne)

b) If I isted, indicate:

1 . I . D. Number o(: ':ct1r,ftÍ
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UJ '1'_l c o.',i ;l''ì-
2 . þJaste descri Pt'ion



11. Is site found on Registry of Inactive Hazardous l{aste Disposaì Sftes
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lnternational Business Machines East F¡shkill Facility, Route 52

Hopewell Junction, New York 12533-0999
914t894-2121

Attn.: J. l"f. Hogan
D/92C, 8/300 , Z/4^r

ct-
H:

?Tt
', 

\986

lì :- .l'r l-' 't | 'Ì'è. ¡. ". i.'l\i*u.,*. U i. ir

Þ.\)g 
' 'tr rg is85

\\'{
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i?'å'-' ruYSÐET
ftiew Paltz

June 25,, 19
i
'r 't

8$

ù1r. Ríchard M. l,tralka
Acting Chief , Solid I'Iaste Branch
Roorn 905
United States Envíronmental ProtectÍon
Agency, Regíon II
26 Federal PLaza
New York, NY 10278

SUBJECT: Section 3004(u) RCRA Amendments of 1984

JLlr ¡' Jng5

äAZ,l l ,' i
J ir ilicGy

USEPA, Region II, dated 3/22/85
to James J. Cleary, USEPA,

J.- l-'-'
L't.*, -.,,.,,, i ':t)

-ry

REFERENCE: 1) Letter from Conrad Simon,
2) IBM letter dated 5120/85,
Region II.

Dear Mr. l,Ialka,

As requested ín tlne 3/22185 EPA letter, the following documents pertaíning
to solíd waste management units at IBM! s EasÈ Físhkill Síte are herewith
enclosed:

Solíd vraste management units questionnaire duly completed

IBM East Fishkill Site maP

3: Groundwater investigatíon reporËs

As required by applicable regulation, IBM reports all hazardous \¡raste
releases to the appropriate agencies, such as the National Response Center,
the EPA, the U.S. Coast Guard and New York State Environmental
Conservation. The response to questíons 3 and 4 ínclude those releases
from hazardous !üaste unit,s mentíoned ín question 2 or listed in the Part B

applicatíon.

Since February 1978, IBM East Fishkill has had a groundwater monltoring
program. Presence of organic conpoundsz,4n -the groundwater monitoring wells
and productj-on we1ls was discovered drfring February I979. In March of
I979, the New York State Department of Health (NYSDOH) was ínformed of
these findings. The New York State Department of Environmental
Conservation (MSDEC) was also notif ied of our groundwater sarnpling

I
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t
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R. 11. Walka 3 June 25, 1985

{

co-
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results. NYSDEC and rBl"f signed a consenr order in Apri1, l98I which
formally instituËed our Groundwater Remedial Action P1ans. The IBM East
Físhki11 Groundr¿ater Reports(Enclosures 2, 3, 4) identified four area of
known groundwater contamínation. Remedial Action Plans for each area have
been submitted and approved by NYSDEC (Enclosures B, 9,10) with periodíc
updates presented to and approved by NYSDEC.(Enclosures ll, 12,13, L4, 15)

Site ínvestígations are being conducted on an ongoing basis. Currently
available data has revealed that groundwater contamínation is contained
wíthin the boundaries of IBM East, Físhkíll. (Enclosures 5, 6)

The enclosed reports and letters to New York state Department of
Environmental Conservation address groundwater contamination from all
ídentif ied sources -(i.qacrive ..landf ills,_ undergro,illrq-- gl-ofegq._ti1!ç,_glC

, p-ip:.1) and also deJcribe the ef f orts being "r"ãe üy lsì,f-Èaãr- rîéñÈifr to
minimize their environmental impact.

Please call me or N. Ayengar (914 - 892-1624) if you have any quesríons.

Sincerely yours

á.--'AÀ*x*=,

gp

Joseph M. Hogan
Síte Chemical/Environment,al Services

c NYSDEC Albany
New Paltz
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R. M. lJalka 4 June 25, 1985
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2

3

4

5

Enclosures
Questionnaíre

I

7

B.

9.

10.

11.

t2.

r3"

14.

15.

Completed Solíd trnlaste Management Unit Questionnaire

Reports

Groundwater Status Report - January 1981

IBM East Fishkill Groundwater ReporË - March 1981

Groundwater Report N0. 2 IBM Easr Físhkill Facility - May 1982

Source ldentifícatíon of Trace Organics ín Groundrrrater Shenandoah Road
and Route 52
Phase I - Summary Report January 1982

Trace Organics ín Grounderater Shenandoah Road and Route 52 Phase II
Report Nove¡nber 1982

ConsenË Order

6

Order on Consent:
Conservation Aprí1

Correspondence

NYSDEC Letter dated February 1, L982

NYSDEC Letter dated February 5, I9B2

NYSDEC Letter dated Jul-y 26, 1982

IBM Letter daËed lfarch 8, 1983

IBM Letter dared Apríl 19, 1983

IBM Letter dated December 13, 1983

IBM Letter dated December 19, I983

NYSDEC Letter dated January 31,1984

Locatíon Plan

16. IBM EasÈ Fishkitl Site Map

State of New York Department of Environmental
t 981

cf€-
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trÈ-
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Information Regarding potential

Const i tüent Re J eases From '¡áîiÍ'il:, l:';:,':;:,1åí.üÍi,us /a s t e
FacÍ I ity Name: IB¡,1 Corporatio n, East F J_s
EPA I.D. No.: NyD 0 00707901
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F
CE
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hkill

Locati

City &

Chec k :

PJ eas e

I. Und
198
was

on: Street Route

State Hopewel 1

owner x

review the foìlowi

52

Junction ,NY

Operator x

t

o,
ccS

ng definitions prior to proceed{-_ ^rng to page Z.er the Res ource Co nservation an d Recovery Act (nCnn ) amendme nts of
4, the term "solid wa s t e,, mea ns any garba 9-ê, refuse s ì udge, fr 0ma
te treatme nt pì ant water Su ppl Y treatmen t pJ ant, o r air poìtut jonsemisol id, or

control facÍ I ity and
conta i ned gaseous

other disc
materiaJ resulting from industrÍaJ

c 0m-

arded materf al, includi ng solid, li quid,merci -tdl¡ fllì ni ng, and agricuì tural operati ons, and f rom communi ty activi-
t'i es , but does not rnclude so ìi d or disso I ved mate rial in do mest i c sew-
ô9€, or s ol Íd or dissolved materials in i rrfgation return fl ows or in_
dustrÍal disch arges whfch are poi nt sources subjec t to permits under
secti on 402 of the Federa I ater po'lluti on Control Ac t, Or byproduc t

Himaterial as def ned by the Atomic Energy Ac t of 1954.II. A hazardo us waste ts a sol id waste rhat is either I isted i n 40 CFRi part
?61acteri sti

Subpart D

cs
("List o

i dent i fi ed
fHa zard

l n 40 CFRi par
ous l.Jastes,' ) or possesses o ne 0r more of.the ch ar-Hazardous

tJaste" ) and is not excluded in
t2 61;

4 0 cFR 261.4.
Subpa rt C ("characteristics 

o fIII. A Hazar dous lja ste Const ituent re pres ents the basis for a speci fic hazardous
waste being I i sted i n 4 0 CFR; pa rt 261; Sub part D. Th e Hazard ous l,faste
Constit uents are J is ted in 40 CFR; Part 261 Appe nd il/aste Constituents ). x VIII (Ha zardous

IV. The term "sorig-1u:t.-management unÍt,' (sHMu) aonrio. +^ - E;:ií:';,Jif?åldrlr, r;';;";i"m, waste pire. i-:fllies to any randrir ì. t
X." :ï.'::::::ïi iï r;;::ii,irí 
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;i* 

" $
Jesf i'à'i;;'J;;i;'ji ií.'13^T'ÍiiÍ:;:,iio,j:r:Í^1.:teActA Étami nation caui
wa s t e c o ns t il;;'ii-i'i¡ tíl' iíit, ttt o r 

-h;;a 
;;1 1: "' 

-iÀìt ^i inÏ:íiffi::. ;i Ëtime wñãn-;;;";uste was oii..o.îi,:,Í;íl:;íll.i:Tti:::.;i:rljÍi;Sil;;:'- E
The.term,,tank,,Íncrudes *ur,.r,'f":t:"::ll 

or'when uir ',iî1";:;t.ijr:l: æzat ion uni ts an
RcRA pe,.,Ír reqd,:*ji;i:l,i';::;;;i.li;;'ï;îl,,ii!:, erementary neutrari_that are exempted from

]l: !:r* "release,,includes anv çni.rri-_
:Ti!!ins, .'pirìnn, ;i;;;;;.i;J'flltin9, reak'

;:* i ii;' ;;,iÍ i;i' i. :¡ i i 
rir 

iËi,;. i; i:*','Ï*i;jiiliií ir i!ïrii,,,,

y.

l/I.

ì/I I.



q
co=

I
¡À
UJ

E=(D-
H:

{
c TTON

I

'^IËrdfi1l
-" luj:uce &',poundment

= Sfpit or ¡e".r, îiera--ì 1.ad rarm*- waste pile
c ¡nctnerator

i;¡iåt*ro.ili:i.åj:Hsi
. *:lgction çeltsl -siii*Hor"=

: i.*"ä:"å.:iî:ff";i#Ë=
" ffi5l i$:iiff oPerations

Yes No

X

jf,::':'ff 
"3;n¿=årrï; 

=#8, 
Fi îi: T.ä ffid,fr# is :, 

use add i r i ona I2') rf there are ryesn 
äJrShe¡please proviae-iñ" äìfråï: *t of the irsns in nr¡¡ber one above,

À. A descriptÍon of ttr_ posed ot-in_åuãi ,îi.aïa"s thar eære srored, treared or dis_
See attached respon se to euestion 2.

B. Determiner as best ycu can, if theconsidered a
under RCRÀ (See defini

hazardous
tions on

eraste or
Page one)

hazardous haste c¡nstituen
particular waste rcr:ld be

æF
od

I
tL-
tlÞ,

=-@-
',-{-

-tl

I

See attached respons e to euestion 2

t



's-s:

d fi-
-3-

c

hed res onse to Question

source of i nformat ion that has 'led to the possrelease h as occu red ( i.e. discol oration of s
date(s) 0 f release

ft tïf:rÍJiii":f, åi in, ;ilJ, Jt.ti,ilf, i ti, dimens i ons ,a site plan

Þ--qÐ:
rH:

Hqtt
fir:
$
J
€-

capacity,
rncluding

)

3. )

;;ti., ffi tu1ïlttí hl ft trjii,i.il ïi:, t:, : {;
ibf lity that

us waste
i de the
haza rdou s

a

H
3
H.tJ
ör-

.S'
cÞ-
t\-

uÞ
**
@-
Fl-

groundl{at
Part B

er monitoring data for
urrounding 

so it)
type of waste/materiaJ

units not identified in your
rel easedqua nt i ty or volume of waste/ma teria I rel easedline, ìeac

nature of
h

rel ease
ate from lan

(i.e.
dfitl
, spi I l , overfìow, ruptured tank or

)See enclosecl reports.
or surface i mpoundment, etc Pi pe-



{

-!ec--
cA:=

ü
rü_-

FrH:

lì
cc

ça-

m-rt
t:

crtéc

-4-

4.)

See enclos eci reports.

RT¿. t J.t lÐu Co not have any record of a grllU on ¡rour site, is the re ajìy
evidence frcm soil borings, dr lling of g round!€te r r€1I Q 9round-

Iwater monitor ing resdts, exploratory pits or any excava tions ürat
would ir¡dica
t*aste or haza

J.o ti:e presence of a S^ÞfU or that a release of haza rdous
rCoust]?e of activity and observa

t{aste consti
tions

tr¡ent
that led

has occ
to the discov
ured (please describe the

ii:tËË:"1.îuï:-lrior 
rereu=."-9.T".iF i¡ nr¡nber rhree ah6eo

3var þrîå 
-*iãn' ffffï:=iiil -r a¡aryri ;t "uH'JÏ? fil =,

$å,ïüï:d *: x x :: tr'å.îí äTË"ïrz;:,i6t11 H:i' i,,
-o_r, 

hazardous waste *.;ail;å;ure conc€nrrarion of .¡,""u1åàËî=.=
Hlå', nigftr_*r e r 

"h;ord' 
-L tå:äin."j: î::* ;. "å 

-;;r 
l'õ iJ, 

"o-'
¡tu!"' ffi ; ïäi 3üyË;í"i:: 1.".i "s àãiu )';;ffi ;. ä'.å'Ë;fl# y"
åffi :: 

r €rc . r i¡at *näi,i";;i å,r;r:ili,i,ì;il ::tri.."ïi= ï":::ñ

L]
Ht,5
S

H
TI
dl
B

eeP
F

d=
S¡=t-E
F

I

Not applicable. ery) ?



@-
co:

I
tJ.
t¡J-
E=
c¡--
H:

{

OIJESTIÛI{ ?.

HAZÊftDOUS !I*5TI |\ííìiIAEEHTNT UNIr

INSTÊLL

I}ÍìTT TAFACITY CCIiiFI ËURfìTIOI{

I rl¡It

IfATTRIAL UiIIEHSIO¡I5

I|.l0. sUilU LUItEHtb
LOCATIOII

I TriHK N0. 7C

2 TANH ilo. 142

3 TíìNH U0. 16?

4 TAI'll( H0. :r4

5 TAtìH i¡0. Iû5

6 TAiIH I'10. 3t!å

7 TÊüt: ¡¡U. ?ri7

FLUOfiIÐE I,Ií+5TE

FREO¡I I,IASTE

I{43ÏE 5ilLTEi,IT-If I TEN

HAsÏE SOLVEI{T-HI,rTI

HfisTE NIA

P-rH¡tf ¡r,.t

Híisït FFtûi.l TF

sEE EI.IILDsED ETFORTS

17tJ

t975

I ÐEir

I 9Bl

l76J

I nB'
l7üJ

I tõi

5, [r00

I, uuri

5,0ú0

5,0úrl

5, 0ur.l

q iritrl

5,0rJ0

H,E,l

H,F,l

Ht Er:

HrB.l

H,E,l

H,8,1

H.E.I

FRP

STEEL

sTEEL

STITL

5ÏEEL

STEEL

SÏEEL

sti 308

}lil 309

E 33úC

E. JIL

I JLL

E ?11

È 21'¡

ó'ó'[l )( ?'J'

5'D X ó'

6'8"0 X l?'

8',0 X l3'

I'D I 13',

I'D I l3'

3'[) X 13'

8 LANDFILL II
IIHACTI'/T}

9 DU}IP PIT/ IT sEE EHCL{]SEÍ} FEPOF.TS

LEACH/FIELN

I Con{iguration [sdes: H - Horizontal B - Felon Eround
I - Single lCall 2 - Double t{alt

ll These Solid þleste llanagenient [Jnits re{er to known area: cf
groundrater cont¡nin¡tion cn the IBll East Fishirill nain site,
A ConEent 0rdpr betneen llyS0E[ and I$!'l (Enc]osure I) addre._ses
rertedial actiorr pragrails in plece to cle¡n up contaninated
groundnater and ninimize further iraprct. Reports subnitted
subsequent to the Consent ûrder u:e the folloriing desisnitionsl
Landfill - AreÀ ',C,
I)ump Pit/Leach Field - Areà "Au, ,F", u["

d
d

I
l¡.-
ut
æ
ct-H



6-
@=

I
ll.
tt¡-
E=
E)--H:

I

OUESTII]H ] ANI) 4

| s0u,ct/
l.l0. SICI,II] DATE IíílTERIAL HATURE OF RELEAST II{DICATION OUANTITY ANALY5IS

= --======: =======-= === = =:== === == ===:===: === ====: == ===:= = === ==== =:=:

I TAHtil'r0. ù5/13i85
Êa

2 rAr¡H N0. 05/15/85
t23

3 TÈt{K i'í0, trl/r.lú/84
157

5 TAilK N0. 0Utzt1t
I ó B/86

6 TANK HO, T2/9184
168

157

HS FOUHI) CRACK IH TOP

ÙF U¡IDEft6HI]UHII

sTÛRAEE TAI']i¡:

þ'5 III/TRFLüI,I l]F TAHK

IUE TÛ Br.ìljiíFLÜii

DURI IìË IIAIi{TEIìAI{CT

OFÊEAT ] TI'IS

HS ïÊ¡l!{ ú'rtRFlotl iiuE

TO INSTEUiITHT

HËLFUI'{CT I IJI,I

H5 DISCHÊRGE DUÊII,Iû

CHECK OF

ELECTR I CAL

cnr{NEcTrott T0

ÏRANSFER PUIJP

IiS TÊH¡i OVIF:FLOH

IHFjt]UOH 5TÍìND

P] PT

TFSERVATION EST, LESS

iHAi{
iE ¡ÂI
¿.J i.lHL

OBSTPVAÏiON E5T.

200-300

Hf.iL

ALAEiI/ EST

OFSERI/AT I OI{ GAL

SOLVII{TS PRIIIARILY ACETONE

AI{I| ISOPROPYL ALCOHOL

tdíìTER 85-yi]i
N-BUTYL ÍìCTTATE I,3-3.87

IS0PFT0F'/L ÊLC0lJ0L 1.0-3. ?U

ACTTCI|E 2.1-7.8r
TÏHYL CELLOSOLVE 0.1-0,27

|\|-IUTTL ACITATE 50Í
ISOFROPYL ALCÛHOL 2IZ

FEEON 5T

A[tT0¡iE 57;

lIAIER I (|T

IÚO . PR]t1ÊRiLY ISTPFOPYL ALCOHOL

t]FSERVATIOI{

DURIÈìü IH-
l/ESTIEåTIOÌI

INÏO HIGH

}IATER CON-

TEi'IÏ I}¡ TA¡lI:

6RTATER

IHAI¡

J I]hL

TESTRVÍìT]ÛN TST

200 6AL

OFSIRVATION E5T I{J(]
F^t
trt L

FERClJLOftOET}IYLINE OBU

H-1,ítTilyL PYRFiùLIt0i{t óiL

CELLÛSOLVT rìTEIÉTE 3'I

ALCÙHOLS TRACE

ÏyLEI,IT5 TRíìTE

lllìïtR 6{.rti

SoLVEllï iPFiltiíìRILy tiltpj 40r

d
d

IIt:
ur-
E
ct--
f-f



@-
co:

I
tL
uJ-
E:
@:H-

{

0UÊ5TInÌ{ 3 íì¡10 4

{CONÏINUEDl

I S0UFICE/

H0. St{l'llj DATE llÊTEEiAL i'iATUftE 0F RTLEiìSE INITIüírTION OUANTITy ÊnALyslS
-- --------:================================ ==== ======== ======= ====== ====== = ========:======:= =

Å

7 Tril'iF, ti0. i1l16lBl
It9

B IAt{tr; N0. t2l10181
ló9

Iis LEVEL

IHSTRlJNEHTATINH

tliìLFUI{[TI ti{;
IJPEHiiTI¡IË ERROR

HS LEVEL ALARH

Ffl ILijFiT

ÛESEFIIJIlTION EST
I ñÀr¡ trhL

ilAX

OFSERllÊTIOH UNKNI]III,I

OBSEftt/AÏ ] ÛiìI E3T

tù-15 $AL

[{AïER 96.58[
A[tT0Ht 0.237.

I,IEÏHYL ALCOHOL 3.I9U

I{¡1TER 9üU

SOLVEIJTS I{}T
{}tETHYL CELL0S0Ll/t, TTHYL

cELL050LVE, CYCLoHEXAtitiJt,

ÊcET0iJt, I5'IFR0PYL

r.llC{]HOL. TRICHLOF:OETI]TLTIIE)

PRI IIAR ILY IIETHAIIfjL.

SO|IE íìCETUNE

CTLLOSOL'JE f,CEIATE 447.

TOLUTHE 24U

ÉCET0üE 97

N-BUTYL A|ETATE 8Z

FRE0H 5;{

CYCLOHEXfiIit]I.IE ( 2T

}IATER 3'I

3EI TABLT I {ATTAIHED)

9 TAIIK ti0. it?t2?i,¡2
t69

lr) TAi'ltr: I'10, 0hilZtEJ
ló9

þ15 TAt'ti'.,üvËfiFLc'd

DUE Ttl Ff,ULTY

HI6H LEl,TL ALíiF:II

Iis Tf,Hi{ I]VËRFLüH

DUE TT ÊLARII

PROELTIlS

ALARìI/

t1BSTfVfiT I t]Ii

OESTftVAT I ON

I)URI116

EÏCAVrlT I ON

EST ITO 6AL

(8rJ 6AL

COI'ITAIHEO:

40 6rtl ÏO

GR0Uft¡)

5ri TÛN5

(HAZARDOtJS)

ó53u ï0iï5
{ lioil-
HAIfìftDOlJS )

I I F0EtltR 07 t3t t84
c0H-

STEUCT I TN

DTEÊIS

LANDFILL

{B/334

PARK I I{6

LOT )

d
d
I

t&-
Ul.-

æG
Ff

CC¡I OISCOI/TRY {]F

COi|IAtIlI{ATEO

[0HSIFiUCT ] 0N

I)EBR I 5

t þlS = I{ASTE S0LVEHT

CCll = C0tIIAIIINATC0}lSTRUCTI0Il DTERIS



\
t

SAIIFLE PrS. Sb As !e Cd C¡ Du Fb Hg l,i Se Ag il

LIcUI0 ugil u¡/l rig/l ug/l ug/l uq/l ug/t ug/t u9,,t uE/t ug/l ugil ugil ug/t u,)tl

TABLE 1

oÂGAIIC ÊS5AYS

Ac,D lîìl;iiili:i
IOIAL TOTAL EXTftACTASLT {FHTHALAII} t/.f}.C. PESTICI¡)TS

¡n [YÁfil0E PHSil0tl[S I bisI2-EIHYL|IEXYL] BUIIt PE|I¡YL 0[-n-BUIYI itct? lct CHL0R0F0R|i T0LUENE PCB L0.C.

u9i I ug/l ug/l r9/l

tN0Rs¡ñtc qss¡,'5

¡10 :0. r) lll l{l)

t¡0 ND N0 (0

¡ì.0 lei.0 l?0.r) i$
ND 4C.0 rJC itD

uq/l ugll ug/l ug/l

6t{r!t¡ t4:
HCIS ti
HOLE IiI
HCtt u8

N0 il,0
liD NO

lr0 !0
N0 ñ0

!r0 itD

ilD til)

l^ |

rì¡

t ¡.,. t

"ril

0ilI)ril{0
60.0 i flD

130,0 i ilD

(50,0 i r'r0

og/líg I ug/lig

ilD

NO

ló.(r

¡lD

NI}

NI)

ID

t{0

ilD

tlD

ilD

t¡!
NO

il0

ND

9ó

NO

ilD

ilD

tiI)

l,lO

10.0

ó0.0

',lD N0 ilo

N0 liD ilD
¡10 r,iD N0

ND IiI ND

ó C0llÊolJ¡lDS lf)lAl :17,0

ó C0llF0Ul¡DS I0TAL :29.0

? Colrljll0s I0TAL = 5,0
l0 C0rlP0UriDS l0IAt =29.0

ug/fg ug/Kg u!/l(g ug/KE ug/Kg

3t,0
lJ. 0

37.0
32,0

50iLS 0gil'q rg/lig n9/19 rqilig ,g/fq 19/lig î,9/t:g tgî'.g î,ç]¡g \iyg rq/t:9 09/(g iq/tg ,¡gtïg uq/l(q

fll)

H!

ilD

il0

t{D

rf0

il0

t¡0

r{0

t{D

nI)

ilD

r¿D

ID

il0

t{I}

il0

ilI)

N0

fl0

r{0

t{0

il0

ilD

ilD

ilD

ÌI)
ND

r¡D

ilD

NI)

¡rD

il0

ID

II)
l{D

ilI)

t¡D

ND

¡iI)

tiD

9?. 0

ó0.0

ND

8{.0
NO

t{Ð

t{I)

ug/Kg ugi l(9

ND HO

ló0i1.0 tto

NC ti0

ND NÐ

ilo N0

ll0 IJI)

lrD ó8{, 0

!¡I) lr0

ll0 NO

IID {D

tí0 t{0

ri0 ll0

rJR:799

NR:Srj0

lle 2Sl¡

ilÂ î8ir2

llR:3.r1
NR Î904

ilF:5rr5
tD t¡¡ (

,!¡':.q0Ì
{R :3rr8

fi9 l8ri9
l¡R 2E¡.

6t¡í¡t il3
t0lE rl
H0Lt ilI
HotE il8

t] ô

t7. 0

li.0

:ç. 0

l{,0
2 -..0

î0,0

19. 0

20.0

?1.0

t¡.t

ll, 'j
l],ù
?J.0

30.0

0.8 N0

0.I N,î

0,8 ND

0,t N0

c,I ilD

l.J [D

1.2 N0

rl, t rlc

0.7 t¿D

1,0 Hc

t0 ?:.0
ilc 2t,c
0.1 tf . l

ìû :i.0
i,lD t5. t
ilo î.':,t;
rit :f.i

Ì,j0 lil. i)

rD ::,,1

ilD I 9.0
tJI) ?t.0
¡rD i8,0
lil) l?.0
r,l3 te.o
il3 I 7.0

r¡0 ì8.0
uD lri.0
liD I 8. rì

ril 17.0

r{t 15,0

tlt î4. 0

riD

ND

llI
\0
llD

ilÐ

t/¡

IJD

NC

fiD

t{D

4.1

ó.1

6,ó

{.{

0.7
c.ó

0.ó
0. ¿,

{ì, Á

0, c

0.3

0.3

0.ó
0.4

ll0 9ó.0

0.ó l..r),0
0, ó I 10.0

0,5 l:0.0
¡rD 95.0

0, ó liù.0
(\.5 ó5.0

0, ó il0. c

0.6 I 10.0

ND óI. O

il0 8{.0
il0 90. ù

il0

ilD

ND

¡lD

r{D

ND

NO

r0

ttD

ND

0. ilt
HD

N¡

tiD

ól¡. r)

N¡

liO

il'
ul
il!

N4

r{0

rlD

tic

¡lD

l¡O

¡lll

riD

fi0

tì!
[0

u0

189.0

î0.0
I 45.0

tlD

75,0

tÁ3.0

l{7,0
t96.0
18J.0

t01.0
I 18.0

tó1.0

ilA

flA

Hå

tiA

t{A

t{A

ÌrA

ilâ

ilA

IA

t{A

IA

0,

0.

Ì0

N!

t{0

ttD

t{0

tiD

li!
0.

118 FtAN!.s

F 28!t
F:Ê¡0

DilAtL 0F t.0.c

LICUT¡ Cillofi¡lsllttüt cL{Lor0tfHAtJE tlEcll t,:-T8A']5-mt tRlcHL0RtTNì'ttNE 9il¿ì'L CiltoilDE roLttx! IÂt|L1L'F0ÍLr:r(0f5t11ilit fl.ct2 tHIyL 8tN¡

IiA I]A I{A IIA llA NA IIA NÀ i,'i I¡A Nå Nâ IIA ì1A

HA 4A IJÂ NA I]A NA IIA I]A ']I Iill N4 ¡iA I]A NA

ilA

i,lA

tiA ilt
tiA

ti¡
Nâ

3.0

:.0
1,0

1,0

r0 ilA

NA1,0

t.0

lj,

:,0 ó.f

,t[)

¿,t

t.0
5.0

tl0

2.0
lD

t.0

rct

l!
i.0
r0

l.
ilD

tjD

t/D

fl0

l,l0

.c

.0

tiD

ilD

ND

2,0

¡i0

T9

HO

r(0

r{t

il0

1.0

I ¡¡ --ts vlat
t 11lúr4.F. $$ 

I

É'r IBM-€F. 00Illflffi If , lf. l.'



q
%

tlr
UJ:

I

E:
c0:
H-

t
I

l"--

t

I

f

I

I

GROIJND-I^IATER STATUS REPORT

International Business Machines Corporation
Easr Fishkill Faciliry

Dutchess County, New york

January l98l

I

€-
co--

Itt-
u¡-

I

EGH

t

L

t

L

I
L

I

L



co=
q

t
lJ-
lIJ-
E>
c!:
H-

I
I

[*¡È

I

t

t

I

I

I.
II.
ITI.

Page

1

1

2

2

4

9

9

10

1l
1l
I2

IV

TA3LE OF CONTENTS

INTRODUCTION I " t

GENERAL REGIONAL IIYDROGEOLOGY .. ,

SI]MMARY OF GROIJND-I,IATER QUALITY IM/ESTIGATIONS

A. Chronology of investigations. ; .

B. Ground-water quality sumnary--organics.
C. Ground-water qualiÈy summary--inorganics.
D. Potential sources of chemícals in ground r^rater. .

E. site-specific ground-water hydraulic characteristics.
PRESENT ABATEMENT AND PROTECTION PROGRAMS

A. Spill prevent.ion, control and counÈermeasures (SPCC).

B. Granular activated carbon syst.ems

C. Treatment of areas containing elevaÈed
level-s of organic/so1vent.s.

D. Development of siËe-specific hydraulic mode1. .

FUTURE PLANS AND TT}ÍE SCHEDULES.

A. Phase I, Data collection and preliminary analysis
B. Phase II, Model verification and analysis
C. Phase IIï, Design phase . .

LIST OF TABLES

I^Iater-Quality Monítoring Parameters.
Levels of Organícs in Ground I^Iater

Production l^Iell l^/ater Quality.
Ground-tr^later Qualíty .

LIST OF FIGURES

Monitor-Well and Production-Well Locations
Areas of Elevated Levels of Organics
Geologic Fence Diagram . .

Plan of Work .

V

13

16

16

16

19

20

6

7

(ín pocket)

T7

I

t

I

t

L

L

L

L

I
I

(

L

L

l-

2

3

4

5

5

B

I
@-
co:

I
t.L-
U.l'-
t_

æ
fIÌ-H

1

2

3

4



¡
t
a

co=
@=

t
tJ-
lr¡-
E:
¡g:
H:

l*
t
I

I

f

I

I. INTRODUCTION

The purpose of the report ís to present. a brief, buL thorough, sumary
of the ground-water situation aË the IBM Corporat.ionfs East Fishkill Facility
as of January 1, 1981.

For background purposes the report first describes the geologic and

hydrologic conditions pertinent. Ëo the ground-\"¡ater system underlying the
facility. The next sect.ion contains a suûmary of lnvestigations conducted

through the end of 1980. Lat,er sections describe progress to date and plans
for future work.

rI. GENERAL REGIONAI }IYDROGEOLOGY

The prineipal geologic formations perEinent to the ground-water system

underlying the IBM East Fishkill Facility are unconsolidated surficial gla-
cial deposits of Pleistocene Age and the underlying carbonate bedrock (1irne-

stone and dolomite) of Ordovícian age.

The g1acJ-al deposiÈs vary greatly j-n both thickness and t.exture.
hlhere sufficient saturated thickness and permeability exist, the glacíal
deposits provide rrater to wells in the viciniÈy. These are generally small-
capacity domestic and livestock wells, although yields of several hundred

gallons per minute from sand and gravel deposits may be obtained in valley
areas.

The bedrock, geologically known as the SÈockbridge limestone, is the
principal aquifer supplying water to large-capacity wells--including Èhe

IBM production wells at the East Fishkill Facility. The unit of this for-
nation underlying Ëhe facility extends under the Fishkill Creek valley from
Beacon norÈ,heasÈward to the headwaters of the creek.

Joints, fractures and bedding planes in the bedrock provide the prln-
cipal means for storage and movement of water. In fact, the yield of wel1s
can vary from essentially zero to several hundred gallons per minute depend-
ing upon the amount and sizes of such openings encountered. The major
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fractures in the Stockbridge limestone are probably associated with faults.
Several northeasterly trending faults have been mapped in the East Físhill
area.

The source of ground water. found in both the glacial and bedrock for-
mations is derived from that port.ion of precipítation whích fal1s on Èhe

overlying land thaË percolates dor"mward to the ground-water system.
obviously, the portion of the precípitation that recharges the ground water
is dependenÈ upon many factors such as soil texture, soil moisture, type of
cover, land slope and rainfall intensity. A general estimate of the average
annual recharge is 13 inches--or about one-third of the average annual pre-
cipitatíon of 42 Ínches. The other two-thirds leaves the area as surface
runoff in streams and evapotranspiration to the atmosphere.

Ground-water 1eve1s in the area normally are highest in the spring and
lowest in the fall in response to the relative ÍntensiEy of precípítation
and evapotranspiration. A1so, long-term records of ground.-v¡ater levels not
influenced by pumping show a strong correspondence with rainfall patterns,
indicaÈing essentÍally iurmediate recharge response to precipitation events.

II'I. ST]MMARY OF GROUND-I,IATER

QUAIITY INVESTIGATIONS

A. Chronology of lnvestígations

Test drilling has been conducted, and monitor we11s installed, for the
purposes of obtaining site-specific informatlon on the physieal properties
of the glacial deposits and bedrock as well as Ëo provide means for monitor-
ing water levels and \dater quality. The following sections summarize result.s
obtained from the drilling and monitoring as of December 19g0.

The ground-water monitoring program began in February L978 as the
result of a request by the Real Estate and ConstrucÈ,íon Division of IBM for
each IBM site to investigate the quality of their ground !üater. In addition
to begínning a ground-water survey, the IBM East Físhkill site also examined
the quality of the water being drar^¡n from the bedrock productíon wells. These
wells are a source of r^Iater for industrial and domestic purposes. A series
of samples vtere collected and analyzed from the production well system in
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l-* July of L978. The results of these samples \¡rere receíved in September

1978 and indícated a satisfactory quality for the production wells (I,2,
4 and 5) on Èhe sÍte.

In the fal-I of 1978 ¿he ground-water situation was assessed on the

site through the installaËíon of a series of shallow and deep monitoring
wells. During Ëhe planning and ínstallation phase of the ground-water

v¡ell network a further series of complete analyses \¡rere carried out on the

production wel1s in December 1978. In addition to this set of analyses,

the U. S. Environmental Protection Agency in early January 1979, carried
out a complete analysis on the mixed rahr-r,rater supply of the East Fishkill
site as part of an effluent guidelines survey. The results of the EPA

and t,he IBM analyses became available in early February 1979. Both sets

of analyses indicaced the presence of trace organic compounds (chlorínated

hydrocarbons) in the ground-water system. During this time frame the

installatíon of a ground-Trater monitor-well network was fínalized prirnarily
in regions where chemicals vüere stored and/or handled. Sampling of waÈer

from these moniÈor r¡ells began in March 1979.

Based on the resulLs of the IBlt survey and the EPA survey, it was

decided to carry out a confirmatory analysis on the productíon wells. The

use of production wel1s ll2 ar.d ll4 (in which organic solvents were found)

was minimized to prevent these materials from entering the potable v/ater

supply of the site. The results of this particular survey were received

duríng the fírst week of March 7979 confírming the presence of organics

in the productÍon welL system. Based on these results it was decided to
minimi.ze the use of the two particular wells ínvolved until such a time

that a granular actívated carbon system coul-d be installed. In the second

week of April- L979 a Calgon granular actívated carbon system r¿as installed
on production wel-l //2. The design parameters for this system and other
details r¿ere forwarded.to the New York State Department of Hea1th. A

representative of the State Health Department visíted the IBM site in May

L979 to discuss the potabl-e water situation and made suggestions with
respecÈ to operating the granular activat.ed carbon system. During the
remainder of. L979 and the earl-y part of 1980, IBM reporÈed the results for
organics in the production wells to the State Department of Health on a
roonthly basis to demonstrate the effectiveness of the carbon adsorbers.
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Organic solvents

Tetrachloroethylene
Tríchloroethylene
cis-l, 2-díchloroethylene
Methylene chloride
Trichloroethane
Freon TF
Toluene
Benzene
Isopropanol
Dichloroethane
Carbon tetrachloride
Chloroform

Non-metals

Fluoride
Nltrate
Sulfate
Chloride
Alka1ínity
Anrnonia
Cyanide

Metals

Antinony
Chromíum
Cobalt
Copper
Nickel
Silver
Zínc
Arsenic
Cadmium
Lead

Mercury
Selenium
Iron
Manganese
Calcium
Aluminum
Magnesium
Sodium
Potassium
Hardness

Physical parameters

pH
Conductance

Table 2. Levels of organi."l/rn Ground f{ater

Geo¡netric mean Maximum concentration

Special organícs

Tetrahydorfuran
Phenols
Total Organic

Carbon (TOC)

Area
(ppb)

760

600

140

70

(ppb)

2g7 ,OOf,
29,7O0

2 ,000

700

!tr,.lrr¿"s those organic solvents 1ísted ín Table 1.
A^u well has had a separaÈe solvent phase at various Èimes.

Recent data on the quality'of $/ater in rhe bedrock production wells
l-s summarÍzed 1n Tabl-e 3.
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{* 1Table 3. ProductÍon Well Water alit

I

I
t

I

i
¡t
i

I^Iell No.

1

2

4

5

6

7

Recreation Center
(Líme Kiln Road and
Shenandoah Road)

Afe¡gge concen trat ions
(ppb)z /
<2

10 ,4 00

12

<2
<2

9

<2

!
I
I

The quality of \"rat,er (after G.A.C. treatment of wells 2 and 4)
entering the domestic system is less than 2 parËs per billion of
the organic compounds listed in Table 1.

a
2/

Prior to treatment with Act.ivated Carbon, 0ct.ober 1980.

For compounds listed in Table 1, Organic Solvents.

i
t¡
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t
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The ground-water quality at the site perimeÈers has been monitored,
and the findings are suÍrmarized in Table 4.

Table 4. Ground-I,Iater ir L/

Site Geometric Maximum
perimeEer mean concentrat ion

North

East

South

West

(ppb)

7

14

l6
1t

(ppb )

300

1,400

4 ,000

900
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Includes organic solvents listed in Table 1.r/
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A number of monitoring well-s lnstalled Ín the second well construction
program rvere found to contain levels of Ëetrahydrofuran. This compound
was traced to the solvent cement used to joín the pVC well casings. This
materÍal had been used in the past without difficulty and. its presence in
these r'rells v¿as attributed to lack of curing time prior to installation of
the casings- The level of this compound is.declining rapidly as a result
of well- purging and possible biological degradation during rhe rime period
of the samplíng program (9 months).

C. Ground-water quali ty suÍmarv-- inorganic s

All site production wells are analyzeð. f.or the parame¡ers listed in
Table 1 twice a year. In addition, a series of key inorganic specíes are
analyzed twice a month. The results of these analyses have demonstrated
Èhat all production v¡ells meet U. S. EPA primary and secondary drinking
r¡Iater st,andards.

A series of analyses for inorganics vrere carried out on ground-water
samples for a period of 6 months as part of the routine sampling program.
Based on an evaluation of the results, these analyses will be carried out
on a quarterly basis in the fuËure. The results of analyses of ground-water
samples were quite good with only two areas of concern. Some monitor wells
(shal1ow) have high levels of sa1ts, such as chlorides and. sulfates. These
materials are aÈLributed to the use of de-icing chemicals and general
surface runoff. There does not appear to be a paEtern of migration of
those compounds ínto the bedrock aquifer at the present time. A second
area of concern is Èhe presence of elevated fluoride levels (2 to 10 ppn)
in the area of BuÍldings 308 and 310. It, is presumed rhat these l-evels
are the result of processíng fluorid.e wastes in the vi-cinity of the wells.
There is no evidence that Ëhe fluorides have moved into the bedrock aquifer
sínce production wells on site show non-detectable fluoride levels.

D. Potential sources of chemi cals in sround \,/ater

InformaÈion from previous studies highlights areas of concern on the
East FishkÍll site which indicated ground water containing various levels
of organic compounds. These areas are shor"m ín Fig.2. The primary source
of organics appears to be the chemícal and v/aste solvent tank farm. Secondary
sources such as spills, pipeline leaks and incidental díscharges probably
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exÍsted area wíde because el-evated levels occur ín several areas of the
plant thaÈ are hydraulically unexplainable if we assume only one source.

Unlike the findings obtained for the organic compounds, there is a

less dfstinet pattern of degraded ground T4rater by inorganic chenicals
which aPpear to be much more widespread, These may be the accumulaËed

resul-ts of incidental- discharges, sporadic spílls, leaks and de-icing
compounds over the years.

E. Site-specific ground-v¡ater hydraulic characteristics

As of the end of 1980, over 100 holes have been drilled r"¡ith
monitor we11s and piezometers installed on the IBM East Fishkill site.
Fig. 3 (in pocket) is a geologic fence diagram which helps visualize the

three-dimensional geomeEry and heterogeniety of the site. A summary of
the physical i:rformat,ion obtained to date follows:

1. Fill and glaeial overburden deposits range in thickness from

less than 1 foot to over B0 feet.

2. The bedrock surface is uneven with well defined depressions and

high areas. Bedrock surface elevations under the site range

from less than 50 feet t.o over 250 feeE above mean sea level.

3. The exposed bedrock díps 30 to 40 degrees easrward. Folding
and faulting in the area is evidenÈ.

4, The glacial deposits are heterogeneous, both horizontally and

vertically. Permeabilities range from a few feet per day to
200 feet per day.

5. The degree of fracturing in the bedrock varies significantly.
The permeability is essentially zero in t.hose areas with no

fracturing to 120 feet per day (or more) in localized areas

r^rhere fracturing is extensíve.

6. The naÈural water-table configuration in the glacial deposits
probably conformed to the general topography of the area prior
to construction on the facilíty. Thus, ground-v/ater flow was to
the low areas, such as streams and s!/amps, thaE served as outlets.
Measurements.of gtater levels in the monitor wells, however, show

that a strong vertical gradient. nor¿ exists because of pumping

from the bedrock.
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The flow of ground r¡rater in Ëhe bedrock ís controlled by
the fracÈure patterns as well- as relative potentiometric
heads fn the formation. The general flow dírect.l-on across
the site was probably southwesterly before the rBM wells
vrere put. into production. Recent measurements show pronounced
influence of the production wel ls causing the direcÈíon of
bedrock ground-water flow under much of the site to be towards
the pumped wells.

Although the vertical perneabiliËy of the glacial deposits is
very J-ow, chlorinated hydrocarbons have been found at the base
of the deposÍts indicating vertical percolation of the organics.

IV PRESENT ABATEMENT AND
PROTECTION PROGRAMS

A. Í11_ eventfon control and countermeasures SPCC

A ground-water protection program has been in effect since January
L978. The primary purpose of the program is to prevent future spills,
control- and abate existing situations, and establísh a series of counter-
measures ln the evenÈ of an accidental spil1 episode. The main features of
the program are as follows:

l-. A formal SPCC Plan for pet.roleum and for hazardous materials.

2. DÍking of all above-ground storage tanks or hazardous materials.

3. lruck i-oading/unloading spill control facilities at all hazardous

I.raste transfer areas

4. Site-wide ground-water monitoring program.

5. New specifícations coveríng all new hazardous r,ùaste pipe and

tank insËallat.ions.

6. Training of key personnel in spill prevenLion and cleanup proce-
dures.

7. Onsite specialÍzed emergency equipment for use on hazardous v¡aste

spí1-1s.

B. Long-term replacement program of storage tanks and pipes conveyl-ng

hazardous materials.
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9, Pilot plant for ground-water extract.ion and treatment of
organics and lnorganics.

l-0. SÍte-wide leak testing program of hazardous materlal storage
tanks and piping systems.

Granul-ar actlvated carbon systems

I,rrhen the presence of organic compounds was confirmed in producEion

wells ll2 and ll4, a number of potential t.realment systems for organics removal

r.rere considered. Granular activated carbon (GAC) was chosen because the
technology had been successfully applied to Èhe removal of materials sirni1ar
to those which existed in the ground water on the East Fishkill site. In
additíon to being capable of removing the parÈicular organics, a system
(CALG0N, II.IC.) r,ras available for delivery and installation on short not.ice.
Two weeks after confirmation of Èhe presence of organics, the GAC systern

was installed on weLL ll2 and was ful1y operátíonal by April 1979. The unít
consists of two tanks, each containing 10r000 pounds of Calgon GAC, operated

in series at a flow rate of 250 gpn. Water-quality into the system between

the two tanks, and the output of the sysrem is monitored on a weekly basis.
Adsorpt.ion isotherm data from Calgon, Inc., indicated the material in the
water which woul-d break through (exhaust) the carbon most rapidly was cis-l,
2-dichloroethylene. When Èhe leve1 of this compound exceeds 10 ppb at Èhe

beËween sample point, the first GAC bed ís replaced with virgin carbon and

the flow pattern of the system is reversed which assures Ehat the freshest,
carbon is on the output of the system at all times. The spent carbon is
react,ivated by Calgon for índustrial use.

The desígn, the operating and maintenance procedures, and the analysis
and reporting schedules were discussed with and approved by the New York

State Department of Health in Albany and the Dutchess County Department

of Health.

The pumping of production weLL ll2 (with the GAC in place) resulted in
a sÍgnifÍcant drop in the levels of organics in productíon well /14 r,¡hich

is hydraulicall-y downgradier-x of ll2.

A sfnllar GAC system has been installed on production well il4 (August

1980) in order to further improve the quality of water from this source

and the overall quality of the ml-xed ravr-I¡¡ater supply for the site.
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The GAC system on production well /12, in addition to removing organics
from the sÍte raw-water supply, ls acting as an extraction and treatment,

facllity for organics in the ground water in the viciníty of Buildings 308

and 3l-0. During the course of operation from ApríL L979 through December

L980, this system has processed in excess of 130 million gallons of ground

Írater.

C. Treatment of areas contaín
elevated levels of or anl_c solvents

There are. four areas on the East Fisirkill site which have been idenÈi-
fied as regions in v¡hich the ground water contains elevated levels of
organics (Fig. 2). These findings are based on the results of t.he various
hydrogeologic studies and the site-wide ground-water monitoring program.

A number of procedures have been implemented Ëo extract, treaÈ, and

contai.n Èhe ground water in these areas. A detailed program has been

establ-ished to detect and correct any spills or leaks from the site chemical

handl-ing systems. The abatement procedures discussed below were implemented

on a priority basis'to contain t.he areas of interest, remove organics where

possÍble, and study long-term concepts for the extraction and treaLment of
organics from ground water on a site-wide basis.

Area A. Pilot plant studies were conducted between June and November

1980 to investigate the feasibiliÈy and advisability of implementing a

suitable process for ground-water extraction and treatment under Èhe chemical

and r,¡asËe solvent storage area near Buildings 308, 309, and 310. Alternative
treatment technologíes for removal of organics, inorganics, and heavy metals

at the levels occuríng in ground Þrater pumped from the shallow unconsolídaÈed

sediroent.s and the underlying upper bedrock aquifer in this area, were inves-
Ëigated to develop detailed design parameters.

The purpose of the study was threefold--to determine a suitable and

effectíve Èreatment procedure to permit sizing and costing of a full-sized
sysËem; to inltiate early treatmenL of shallow ground water from a group

of selected sur,all-diameter monitoring wells; and to study the feasibility
of recharging ground water. The project r.ras grouped into five work cate-
gories:
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1' Initial laboratory study and design of pÍlot plant (Bench Scale).

2. Furnishing and installation of the pilot plant.

3. Operatíon of the pllot plant.

4. Performance of a recharge feasíbility test

5. Study and report

The pilot plant design was based on fíve unlt operations: separat.ion,
equalízation and st.orage, air stripping, coagulation and filtration, and

adsorption. A continuous and fairly constant 1or¿ volume stream of ground

r^Tater was províded to the individual unít treatment processes making up

the pilot plant by the conversíon of several selected monitoring wells of
varying depths into a connected and pumping extraction well network. Approx-
imately 110'000 gallons per month r¡ras recovered, test.ed, and processed

through the well network. Results indicated that special consid.eration
must be given Èo desígn and selection of compatible maËeríals and consrruc-
tion practíces ín the event very high concentrations, or separate phase

organics, are encountered.

Results from operatíng the recovery well network confirm previously
collected data and indicate complex hydrogeologic conditions. Over a 4-month
period, approximaEely 6-7 gpm of ground r,rater was successfully pumped on a
semi-continuous basís and processed through the system.

Results from Ehe piloÈ plant operations served to confirm basic assump-

tíons regardíng the appropríate methodology thaÈ should be considered for
extracting of ground r,rater pumped from the chemical and wasEe solvent
storage area. The informatLon that was evaluated on extracted ground water
(analysi.s and treatment parameters) resulted in the design of an abatement
program. The najor conclusions from the pilot treatment plant investigation
area as follows:

1 Variable well production and analysis requires equalLzationf
storage prior to treatment.

Presence of iron and managanese in the vrater as well as possible
suspended solids requires clarificaEion with chenical treatment
followed by filtratíon, prior to further treatment.
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3. hrhile cooling tower type afr stripping ís effective in removal
of organícs, a flooded, packed tovrer air stripping design is much
more efficient.

4. The various activated carbons 'hrere more ef feetive than had been
calculated,although the synthetic resin type, Ambersorb xE 340,
did not perfonn as predícted by the manufaeturer. Steam stripping
of the carbon afÈer exhaustion, while ext,remely effective, did not
return it to its original efficiency. This fact, together with
capÍtal and operating cost analysis, suggesËs the use and subse-
quent discard of virgin carbon for the project operatlng conditions.

Based on the results of the pilot plant/extraction fleld study, a number
of design options for a full-scale project are ín progress.

In addition to the construct.ion and operation of a full-scale system,
plans are underr.Tay to reinstall a modífled pilot plant system for operacíon
during the May 198l-November 1981 time frame. This will allow continued.
treatment of ground ü/ater in Èhis area during the construction phase of the
full--scal-e system.

Area B. The presence of parËicular species (i.e., methylene chloride)
and their relative ratio with respect to other compounds suggests an isolated
area of high organic levels shor,,m as Area B on Fig. 2. The treatment of
this area of ground lvat.er is being addressed in the sËudies presently under-
way (sf.te hydraulic rnodeling) . As an interim measure, a temporary sys¡em
consistíng of a submersibl-e pump with level controls is being installed to
pump $¡ater from thfs area into a storage trailer whieh will then be treat.ed
at a permitted vrasËe disposal facility.

Areas C & D. As shov¡n on Fig. 2, two additional areas (C & D) with
elevated levels of organics have been id.entífied. A study of ground-water
flow patterns and data from the water-quality monitoring program suggests
that additional monitoring is called for at rhe present tirne (see the data
sunmary' Tabl-e 4). In addition, the stream which runs along the site western
boundary may act, as a natural barrier to the organics in the shallor"r uncon-
solidated zone.
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D. Development of slt.e-speclfic hydraulic model

The complexity of the ground-water system as lnfluenced by geometry,
heterogeneous hydraulic characteristics, pumping, etc., requires that
rather sophisticated analysis and prediction techniques be used. The anal-
ysis and prediction needed. to evaluate proposed abatement plans can best
be accomplished usíng a mathematical model of the system. Development of
such a model requíres sufficient knowledge of the system to adequately
simulate its responses to pumping and recharge.

A program directed at obtaining the necessary information for develop-
ing such a model was begun in mid-October 1980. The work has included
installation of a netv/ork of piezometers for measuring potentiometric head
at specific elevations, additíonal definition of bedrock fracturing and an
aquifer pumpíng ËesË.

The aquífer pumping t.est, whích included periodic measurement of lrater
levels in monitor wells and piezometers, provides a base for calibrating
a model so that simulated responses correspond with the field measurements.
The aquifer pumping Ëest was performed December 26-29, 1980.

V. FT]TI]RE PLANS AND TIME SCHEDI]LES

Ongoing and planned future work are scheduled over a 12-month period.
as shor¿n ín Fig. 4. The data and information programs, and the abatement
facilíties for Area A, have been discussed in earlier sections of this
reporË. Ïhe plan of work related to the development and use of an hydraulic
model is discussed ín more detail below.

A. Phase I. Data collection and prelimínarv analysis

As shor,¡n ín Fig. 4, Phase I is estimated Ëo require 4 months and contain
6 major tasks. Because of the field work involved, the progress of the work
ís particularly vulnerable to adverse weat.her condiÈions.

task lA--Hydraulic investisations. The work to be accomplished under
this task is the most tíme consuming of all the Phase I tasks. It is anti-
cipated that as many as 64 dual piezometers (two piezometers per hole) ur,ay
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DATA A INFOR MATION PROGRAMS

j'4rÚ ¡*d 
'a¡dtsL ¡ffi{ Ett¡q

\

A
B

c
D

E

WaLer-quallty data (monthly throughout year)
I^Jater-level data (monthly throughout year)
Leakage fnformaÈÍon
Water-use data (hiôtorical)
WaEer need proJections

SITE - SPECIFIC HYDRAULIC MODEL TASKS

Phase I, DaEa Collectlon and Prelimfnary
Analysls

Hydraulic fnvest.fgatlons

Geoiogic lnvestigaÈions

Inltial mlgration evaluat.fons

Initial water-supply evaluat j-ons

Model selection
Development of conceptual
abatement plans

A

B

C

D

E

F

Phase II, Model Verlficatlon and

A. Model .,.r"rr.rrf*E
B. Model analysis of abaËement plarrs

C. Model analysls of Lrater supply

D. l"fodel analysls of migratlon
situat.lon

E. Continued data analysis

Phase III. Desien Phase

Deslgn site-wide abatement.
facllftfes
Supervise constructlon of
abatemenË facilftfes
Contlnued daEa analysls
Prepare plan of work for
monitorl-ng and evaluatfng
the progress of abatement

¡I

B

c

D

I
F
!

I

ABATEMENT FACILITIES

B ConstrucÈion of
abatement factlity

3 5 6 7 8

MONTHS FROM BEGINNING OF PROJECT

a?

Design of abatemenÈ
facilities for area of
hlghesE concentraË1on
of organics

A

2

TÇ¡T¡Fî- g,g,
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Fig.4, PLAN OF WORK
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!ø be required to adequately define ground-water flow conditíons in t.he shallow

and bedrock formations. Task IA can be further subdivided lnto subtasks

which need to be performed sequenttally as follows:

1. Design piezomeÈer layout and construction details

2. Determine which of the existing monitor we1ls can be converted

to the píezometer neËwork and how Éhe conversion can be accomplished.

3. Engage a contractor(s) to install piezometers.

4. Supervise consËruction assuring satísfactory work'

5. Conduct pumping tests on productíon wel1s.

6. AnaLyze data for use in model.

As of January 1, ítems 1, 2, 3 and 5 have been completed; iteur 4 is

near completion; and ítem 6 ís yet to be done'

Task IB--Geolosic ínvestfgations. Geologic investigations will be

conducted to supplement data and information already available so as Èo

better define the location and orientation of bedrock fractures. Specific

subtasks include:

1. Make detailed inspection and measurements of bedrock outcrops.

2. Study aerial photographs, including satellíte ímagery.

3. Do TV survey in existíng wells and new holes prior to installation

of Píezometers.

4. Acquire and study well logs available in area'

5. AnaLYze data for use in model'

As of January 1981, iÈems 1 and 2 have been partially compleEed; item

3 has been accomplished; and items 4 and 5 have yet to be done.

Task IC-- Initial migration evaluations. As data on quality analyses

of ground-v¡ater samples taken from existíng monitor wells become available,

trend analyses and evaluations of potential migration will be made. The

ultimare analyses will be made aft.er the rnodel is verified (Phase II), but

preliminary evaluations will be made as soon as sufficient data are available.
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Task ID--Initial water-supply evaluatÍons. As addltional geologic
and hydraulic data are developed during Phase I, preliminary evaluations
of the facílity !¡aÈer supply will be made--including recor¡unendations for
new production v¡ells, if possible. Hor.rever, ultimate analyses will be mad.e

after the model is verified (Phase II).

Task IE--Model selection. Exist ing ground-water models r¿fll be eval-
uated for applícabílity to the East Fishkill Facility and one or more r¿-i1l

be selected for use.

Task ÏF--Development of conceptual aba tement o1ans. Using preliminary data or¡
ground-water flow conditions and quality, alt,ernatíve abat.emenË plans will
be developed. It is anticipated that these will be in the form of ground-
water puutping and recharge installations at alÈernate locaËions, numbers

and sizes.

B. Phase II. Model verification and analysis

The modeling phase is expected to require 5 monfhs to complete its
five najor tasks. The first task, model verification and calibration,
must be completed before the next three are started.

Task lIA--l'fodel verification and calibration. An importanÈ part of
model developmenË is the testing of the model against knornm field conditíons
and responses to verífy thaË it Èruly simulates Ehe system. During the
calibratíon and verification process important decisions often must be made

ín adjusting model components. Data from piezometer and monitor-wel1
measurements will be used in the verificaËion process. Additional data
from the ongoing leak-testing program for use in Ë.he modeling endeavor, as
well as informat.ion on production well pumping, will be provided.

Task IIB--Model analysis of abatement p1ans. Alternative abatemenË of
o-

tt

¡
t

I
L

IL

I
L

.l

II
plans will be tested with the model. The principal objective r,¡i1l be to
identify the plan that wíll provide the most efficient and fail-safe opera-
tional abatement program. Plans for an abatement program for the area of
highest concenÈration will be available by this stage of Èhe work and will
therefore be incorporated in the mode1.
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Task IIC--Model analysis of water supp1y. Using the rnodel , the
proposed abatement plan and the projected water needs will be imposed on

the system to evaluate the quantíty and quality problems expected to lmpact
future l,'7ater supplies. Programs will be implernented to assure adequacy of
supply.

Task IID--Model analysis of misration sítuation. The model will be

used to evaluate t,he potential mígration.
and ímplemented, if necessary.

Control methods will be tested

I
It

I¡I

{I
ì

Task lfE--Continued data analysís. Monthly trend analyses on quality
and water-1eve1 data will continue through Phase II. These will be parti-
cularly scrutinized for changes near the facílity boundaries.

C. Phase III, Design phase

After the alternate abaËemenÈ plans have been tested and approved,
the following tasks will be pursued.

Task IIIA--Desígn of abatement facilities. Plans and speclf icaEions
for construction of the abatement facilities will be prepared, along with
cost estimate of same.

Task lllB--Supervísion of construction of abatement facílities.
Constructíon of the facilitíes in conformance w-ith speciflcations will be

quit,e closely supervised.

Task lIIC--Cont,inued data analysis. Monthly trend analyses on quality
and water-leveL data t¡ill continue through Phase III.

Task llID--Preparation of plan of work. A plan of work for monitoring
and evaluatíng the progress of abatement will be prepared prior to the com-
pletion of Phase III.
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I INTRODUCTION

The purpose of this report is to present a brief, but thorough,
sunr.ary of the groundwater situation at the IBI'{ Corporation's
East Fishkill Facility as- of April 1, 1981 and to present the
proposed groundwater treatment plans

For background purposes the report first describes the geologic
and hydrologic conditions pertinent to the groundwater system

underlying the faciLity. The next section contains a summary

of investigations conducted through the end of March, 1981.

Later sections describe pTogress to date and plans (schedules)
for future rvork

II. GENERA.L REGIONAL HYDROGEOLOGY

The princípa1 geologic fornations pertinent to 'the groundrvater
system underlying the IBI{ East Fishkill Facility ar:e u.Lconsoli-
dated surficial glacial deposits of Pleistocene Age and the
underlying carbonate bedrock (limestone and dolomite) of
Ordovician age.

The glacial deposits vary greatly in both thickness and texture.
IVhere suff icient saturated thickness and perrneabiLity e.xist, the
glacial d.eposits provide watel to lve1ls in the vicinity. These

are generally small-capacity domestic and livestock we11s,

although yields of several hundred gallons per minute from

sand and. gravel deposits may be obtained in valley areas.

The bedrock, geologically knorvn as the Stockbridge linestonet
is the principal aquifer supplying water to large-capacity rve11s,

including the IBNí production wel1s at the East Fishkill Facility.
The unit of this formation underlying the facility extends under

the Fishkill Creek valley fron Beacon northeasthtard to the head-

waters of the creek

Joints, fractures and bedding planes in the bedrock provide the

principal means for storage and novement of water. In fact,

the yield of wel1s can vary fron essentially ze1.o to several
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hundred gallons per minute depending upon the amount and

sizes of such openings encountered. The major fractures in
the Stockbridge limestone_ are probably associated with faults.
Several northeasterly trending faults have been mapped in the
East Fishkill area.

The source of groundrvater found in both the glacial and bedrock
fornations is derived from that portion of precipitation which
fal1s on the overlying land that percolates ciorvnr,¡ard to the
groundruater system. Obviously, the portion of the precipitation.
that recharges the groundrvater is dependent upon many factors
such as soil texture, soil moisture, tYPe of cover, land slope
and rainfall intensity. A general estimate of the average
annual recharge is 13 inches--or about one-third of the average
annual precipitation of 42 inches. The other two-thirds leaves
the area as surface -runoff in streams and. evapotranspir¿ttion
to the atnosphere.

Groundlvater 1eve1s in the area normally are highest in the spring
and loivest in the fal1 in response to the relative intensity of
precioitation and evapotranspiration. A1so, long-term records
of groundtsater level-s not influenced by pumping shotv a strong
corresponcJence with rainfall patterns, indicating essentía1-1-y

imnediate recharge response to precipitation eVents.

III. SU}I}4ARY OF GROUNDIVATER QIJALITY INV-ESTI GATI ONS

A. ON.SITE

A groundl,/ater quality rnonitoring program has been carried out at

the East Fis¡ki11 Facility. A series of monitoring we11s (Fig. 1)

provide groundrvater quality samples which are analyzed for the

paraneters listed in Table 1.
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f. Groundl'¡ater Quality -Summary- -0rganics

The groundhrater studies confirm the presence of four main
organic corTrpounds in the shallotu and deep aquifer systems.
The materials are:

I rI 12 rZ - tetrachloroethylene (Perchloroethylene)
lr1rL - trichloroethylene -

I{ethylene chloride
cís-L,2 - dichloroethylene

The organic species are concentrated in the four areas sholun

in Fig. 2 and Table 2. The largest concentrations are
centered in the areas of BuilCings 308/3L0'.

A nunber of nonitoring rve11s installèd in the second rvel1

construction progrem v/ere found to contain. levels of
tetrahydrofuran. This compound was traced to the solvent
cenent used to join the PVC rvel1 casings. This material
had been used in the past without difficulty and its
presence in these wel1s h¡as attributed to lack of curing
tine prior to installation of the casings. The 1eve1 of
this compound is declining as a result of well purging
and possible biological degradation during the time
period of the sanpling program-(9 months).

o:
ô.J -

5

!;-

,-r
¡

r.J -

d-
o-
ItL-

ttj-

=ql'
H-

H
CE

=m.T¡
a

6
t\r-

-a\



r-(Jtv¡-trr- cö

o\

röM-trr'- bö |

%

88 t7- ¡'¡-,^''ll' '¡

l'1 i1 -.'-'ii''--? 
I

TFAn¡Fî-

SCAL E

0 500 to00
FEÉÌ

? 000

o
Ce

\ \ tou ãia¡ -_l040^\

A leo

l-\
O¡g-'

'3)
o

t

B

,/

?
,¿

o

'¡
,I
ljt

.

rì
I
J

I

L

\
'i

tl

ot
(

.\ ¡rût{
¡ ,l

A.
rl

¡¡olat

I

I,Íot 
Iö:t
II

I

(rl1

'jii Iott-u ¡l

\

I
\
\

\

rBo c

:--,:. '

Il. )r

ir---.t----'ll i0
,'d

it
t.l
t¿

¡,¿,)
,t

\ ii, \

\
)T,;l

li,
rtl

(:)
"1¡n:E.-:--:

E
Lol_ f

ór

ll Fiqure 2

AREAS OF ELEVAT ED

EVE LS F ANICS

I8M CORP'€AS1 FISHXILL FACILITY
N€W YORX

reo D

-".g..-f

õr r

\

a

A reo: A

fl.l 1,1 i :

r,î,|l-Fr. ,P.P



¡ff

co-:
@=

ú
gF
4
99:tT.

Recent data on the quality of
rve11s is summar ized in Table 3

water in the bedrock production

Table 3. Production Well Water Qualíty L/

Ir,'e 11 )'lo . Averaqe Concentrations 2/

(ppb)

<2

<2

<2

<z

<2

<2
Recreation Center
(Lime Kiln Road an<l
Shenandoah Road)

The quality of r,¡ater (after activated carbon treatment of rvells
2 and 4) enrering the domestic system is less than 2 patts per

billion of the organic compounds listed in Table 1. Well 7 is
on standby and not being used. IVe1l 7 has an average concentra-
tion of 9 ppb. An activated carbon unit' is being installed on

IVe11 7, and an additional carbon unit is being acided to lVell 4

for increased flow caPacitY,

O;
N}

1

2

â

5

6

r/ lVater from wells 2 and 4 is treated with
Prior to treatment, average concentration
10,400 ppb and for well 4 is LZ PPb.

activated
for well

carbon.
2is

z/ For compounds listed in Table 1, Organic solvents.
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Tabl-e 2. Levels of Orqa,ri.r!/ i-n Crorrnd I.later

tgel'o L_L-1S: ,gÂt
(ppb)

Ifn>:irntrm concentrat i.on
(ppb )

2g7 ,0002-/
','.9 r7oo

2 ,000

i00

A

B

C

D

760

600

140

70

L/
', I

f nclu<lr:s LIrose orflitll ic l;<.rl vi:rrl-s l j stcrl i:l
0nc r.,'cl1 ll¡rs l¡;ltl a scl);t l-¿r t:e .;cll.vr:r.rt Irlr;r:;(:
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The groundwater quality at the site perimeters is summarized.
in Table 4,

Table 4. Ground.h'ater Qual iry L/

Site
Perimeter

North
Eas t
South
lfest

1980

Geometric l'{ean pb
n r n
uart.ers 4Ïffifer

1980

7

L4

16

11

lvfaximum
Concentration (ppb)
Znd Ë 5ro -,-{tI--
quarters

198 0

quarter
1980

3

20

L70

J

1

6

5

2

300

1,400
4 rooo

900

I/ IncluCes organic solvents listed in Table 1
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2 . Groundrvater Quality -Sumrnary- - Inorganics

All site production wel1s are anaLyzed for all the inorganic
paraneters listed in Table 1 trvice a year. In addition,
a series of key inorganic species are anaLyzed trvice a

nonth. The results of these analyses have denonstratàd
that all production wel1s meet U.S. EPA primary and secondary
drinking water standards.

A series of analyses for inorganics were carried out on

groundrvater sanples for a period of 6 nonths as part of
the routine sampling program. Based on an evaluation of
the results, these analyses lvi1l be carrie'd oqt on a
quarterly basid in the future. The results of analyses of
groundr,iater samples r{ere quite good. Some monitor wel1s
(sha11orv) have salts, such as chlorides "ttã sulfates above
background 1eve1s. There does not appear to be a pattern
of nigration of these compounds into the bedrock aquifer.
There are also elevated fluoride levels (2 to 10 ppn) in
the area of Buildings 308 and 310. There is no evidence
that the fluorides have moved into the bedrocl< aquifer.
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3. site specific Groundr'¡ater' Hydrau'1ic characteristics

As of April 1, 1981, a series of monitor wells and
piezometers have been installed on the IBlf East Fishkill
site. Fig. 3 is a geologic fence diagram which helps
visuarize the three-dinensional geometry and heterogeniety
of the site. A summary of the pirysical information obtained
to date follows:

Fi11 and glacial oyerburden deposits range in thickness
fron less than 1 foot to o\¡er 80 feet.
The bedrock surface is uneven r,¡ith well defined de-
pressions and high areas. Bedrock surface elevations
under the site range from less than 5b feet to over
250 feet above mean sea 1evel.
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The degree of fracturing in the bedrock varies signi-
ficantly. The permeabiliey is essentially zer'o in those
areas rvith no fracturing to L20 feet per da)" (or nore)
in locaLized areas rrhere fracturing is extensive.

The natural water-tab1e configuration in the glacial
deposits probabLy conforrned to the general topography
of the area prior to construction on the facility.
Thus, groundr,/ater f lolv rvas to the lotv areas, such as

streams and swamps, that served as outlets. Ifeasure-
ments of water ler,'els in the monitor we1ls, however,
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shorr¡ that a strong vertical gradient now exists
because of purnping from the bedrock.

The florv of groundwater in the bedrock is controlled
by the fracture patterns as well as relative potenti-
ometric heads in the formation. The general flow
d.irection across the site was probably southwesterly
before the ÏBlvf we11s were put into production.
Ifeasurements sho',v pronounced influence of the pro-
duction we11s causing the direction of bedrock
groundlvater flow to be toruards the pumped wells i-n

the center of the site.
The analysis of rr¡ater-1eve1 measurements in the
piezometer netrvork, when converted to horizontal f loru
vectors, indicates that the ground',vater flow in the
glacial overburden and the bedrock aquifer is generally
from the northerly, easterly and souLherly boundaries
torsard the interior of the plant site

B. OFF-SITE

An off-site study of groundwater quality rvas carried out in
February, 1981. This effort was coordinated rvith the Dutciress
County Department of Health and the Nelv York State Department
of Health.
Samples rvere taken by DCDH at homes chosen by DCDH (Fig. 4)

and 'çvere anaLyzed by a private laboratory, rvith quality control
samoles being run by NYSDH in Albany. The results of this
study are sho'çqn on Tables 5 and 6. -
IBII has ínstalled and has agreed that for a period of one year
fron the date of installation, it will fund the naintenance of
granular activated carbon units on each of the five homes shotvn

on Table 6 to have traces of organics in their rvater. Further,
the DCDI-I/NYSDH have arranged for the sampling and analysis of
water from des ignated homes ad j acent to the IBÌ'f s ite (which lBlvl

will also fund) for a one year period, nol{ estimated to begin in
ìvfarch 1981. ltlith permission of the homeorvner, the DCDH will
conduct studies throughout this one year period to help IBIII and

its neighbors i<lentify the source of organics in the five we11s.

A memo frorn the DCDH discussing this natter is attached to this
report .
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TABLE 5

OFF-SÏTE GROUNDIVATER ìVIONITORT¡IG
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Activity

Perimeter Hones

Perineter Homes

Sanpled

Analyzeð.*

59

59

6*l'

5

Petroleum

Results

Ac t i- cns

Hone fie11s with 0rganics

GAC Filter Units Installed

Analysis by In<iependent Lab (EpA Methods)

One had no Chlorinated Hydrocarbons
Products 0n1y - Referred to IIYSDOT
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TABLE 6

OFF-SITE IVELL I^IATER ANALYSIS*

Concentration (ppb) L/
Location 2/

L-a u4rJJ TL

sL/ 6s
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Compound

1, 1, 1 -Trichloroethane

Perchl oro e thyl ene

Ch1 o ro form

NÍethylene Chloride

#33 #19 #45

7/7s

]-0/24

LO/LO

I 5 /rrD

* John Jay High School is monitored trvice a rveek.

chlorinatecl solvents have been detected.

L/ Results are from two samples (different sample d.ates)

?/ Figure 4. - Dutchess County 'Iax l,lap.

s/ts
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i

i
i
¡

I

È.t -

@-€-
Itr-

u¡-

E
ct.
H*
H
GE
a
fTL
-r'¡

a

6
l\r-

14



;#

IBìrf has held an'open meeting'with the adjacent homeowners and
tvi11 continue to do so periodically when there is new or changed
information rvhich is relevant to the homeowners' concerns. .The

purpose of these meetings is to review the findings of the monitor-
ing programs and the hydr_ogeologi.c studies.

The chemical and hydrologic data available to lBivf at t-h" present
tiine suggests that IBII is not the source of the organics found in
the ot-f-site lvells. Studies on this matter are continuing.

C. LA¡:DFILL INVESTIGATION

An allegation vras made that a number of buried tanks and/or drums

containing "toxic wastesr? 1,/ere l ocated in tl'/o specif ic areas of
the IBì'l site. IBI'1 has no knowledge of any such tanks or drums.
A search of the areas in question were made by the Ner'¡ York State
Deparinent of Environ¡rental Conservation, using metal detectors
and excavating equipment. The person nnaking the allegation and

IBl.l personnel l'/ere in attendance. The searcl:. diC not reveal the
presence of any tanks or drums or any similar containers.

By letter dated llarch 16, 1981, NYSDEC suggested IBNI make a ground-
water quality investigation in these two areas to finalize this
matter. Arrangements for this study have been colnpleted. (See

Future Plans). (Let,ter attached)

IV. PRESENT ABATE}'IENT 6 PROTECTION PROGRAtrIS

A. SPILL PREVENTION, CONTROL AND COUNTERT\{EASURES-LSPCC)

The prinary puïpose of the SPCC progran is to prevent spills,
control and abate existing situations, and establish. a series of
counterÌneasures in the event of an accidential spi11 episode.
The main features of the progran are as fol1o\{s:

1. A formal SPCC plan for petroleum and for hazardous

materials.
Z. Diking of all above-ground storage tanks for hazardous

materials.
3. Construction of truck loaciing/unloading spill control

facilities at all hazardous l^raste transfer areas.
4. Site-wide groundrvater nonitoring program
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Nerv specifications covering all new hazardous waste
pipe and tank installations
Ongoing training of key personnel in spi11 prevention
and cleanup procedures.
0n-site speciaL,ized emergency equiprnent
hazardous waste spi11s.
Long-term replacement program of storage
conveying hazardous materials.

9. Pilot plant for groundwater extraction and treatment of
organics and inorganics.

10. On-going site-wide testing program of hazardous material
storage tanks and piping systems

B. GRANULÄR ACTIVATED CARBON SYSTEI{S

Granular actj.vated carbon (GAC) r¡ras chosen as the treatnent
technology for the removal of organics from the- production r.¡e11

l{ater. In addition .to being capable of removing tlre particular
organics, a systen (CALGON, INC.) lras available for delivery and
intallation on short notice. The GAC unit 'consists of tlco tanks,
each containing 10,000 pounds of Calgon GAC, operated in series
at a florv rate of 250 gpm. lVater quality into the systen, bet,,veen

the ttvo tanks, and the output of the system is monitored. on a

weekly basis. Adsorption isotherm data from Calgon, Inc., in-
dicated the material in the water which would break through
(exhaust) the carbon most rapidly was cis-1, 2-dichloroethylene.
When the level of this compound exceeds 10 ppb at the "betl'/een"
sar,rple point, the f irst GAC bed is replaced with virgin carbon
and the florv pattern of the systen is reversed which assures that
the freshest carbon is on the output of the system at all tines.
The design, the operating and maintenance procedures, and the
analysis and reporting schedules trere discussed with and approved
by the Nerv York State Department of Health in Albany and the
Dutchess County Department of Health.

The GAC system, in addition to removing organics from the site
ralv water supply, is acting as an extraction and treatment
facilitv for organics in the groundrvater in the vicinity of
Buildings 308 and 310.
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æü C. TREATTIENT OF AREAS CONTAINING ELEVATED LEVELS OF ORGANIC SOLVENT

There are four aïeas on the East Fishkill site which have been
identified as regions in which the ground.rrater contains elevated
1e'els of organics (Fig. z). These find.ings are based. on the
results of the various hydrogeologic studies and the site-rvide
groundrvater nonitoring program

A nunber of nroced,ures have been implemented. to extract, treat
anC contain the groundrr'ater in these areas. The abatement.pro-
cedures discussed belolv were implenented on a priority basis to
contain the areas of interest, renove organics where possible,
and study long-term concepts for the extraction and. treatment of
organics fron groundlvater on a site wide basis.
Area A - Pj.lot plant stu<iies were conducted betrveen June and
November 1980 to investigate the feasibility of. implenrenting a

suitable process for groundlvater extraction and treatment.
Technologies for the removal of organics irom ground',vater l¡ere
investigateci to develop detailed design paralneters.

The purpos e of the stud.y was threef o 1d - to d.etermine à suitable
and effective treet¡-¡ent procedure to permit sizíng of a fu11-
sized systern; to initiate early treatment of shallow groundlvater
from a group of selected sma11-diameter noniioring wel1i; and to
stucy the feasibility of recharging groundrvater. The project
was grouped into five work categories:

1. Initial laboratory study and design of pilot plant
(Bench Scale).

2. Furnishing and installation of the pilot plant.
3. Operation of the pilot plant.
4. Perfornance of a recharge feasibility test.

- 5. Study and report.
The pilot plant design lvas based on five unit operations:
Separation, equalization and storage, air stripping, coagulation
and filtration, and adsorption. A continuous and fairly constant
low volume strean of groundrvater lras provided to the individual
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unit treatment processes making up the pilot plant by the
conversion of several selected nonitoring wel1s of varying
depths into a connected and pumping extraction_we11 netr^/ork.
Results indicated that spêcial consideration must be given to
design and selection of compatible materials and construction
practices in the event high concentTations, or separate phase
organics , are encountered.

Results fron operating the recovery
viously collected data and indicate
conditions. Over a 4-month period,
grouncir.,'ater r.''as successfully purnped

and processed through the system.

well network confirm
complex hydrogeologic
approximately 6-7 gpm

on a semi-continuous

pre -

of
basis

Results fron the pilot plant operations served to confirm basic
assutrptions regarding the appropriate methodology that should be

cons idered for treating groundwater. The.. inf ormation tha ! tvas

evaluated on extracted groundrvater (analysis and tTeatnent
paraneters) resulted in the design of a conceptual program.
The najor conclusions from the pilot treatment plan are as

follol+s:

1 Variable rve11 production and analysis requires equal-
ízatLon/ storage prior to treatment.
Presence of iron and managanese in the water as well
as possible suspended solids requires clarification
with chemical treatment follorved by filtration, prior
to further treatment.
tVhile cooling torver type air stripping is effective
in removal of organics, a flooded, packed torver air
stripping design is much more efficient.
Thc various activated carbons t{ere more effective
than had been expected. Steam stripping of the
carbon after exhaustion, lvhile effective, did not
return it to its original efficiency. This fact
suggests that only virgin carbon be used for the
project operating conditions.
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g Based on the results of the pilot plant/extraction field study,
a number of design options for a fu11-scale project will be

evaluated rvith a mathematical rnodel. The continued treatment of
groundrvater in this area -of the site during the design and

construction phases of the ful1-scale system will be carried
out with production we1ls 2 and 4.

Area B - The presence of particular compounds (i.e., methylene
chloride) and their relative ratio with respect to other com-

pounds suggests a isolated area of organics shown as Area B on

Fig. 2. The treatment of this area of groundl\¡ater is being
addressed in the studies presently underrvay (site hydraulic
modeling) . As an interim measure, a systen consisting of a

subnersible punp ivith 1eve1 controls has been installed to
purnp rvater from this area into a storage trailer rr¡hich rvi11 then
be treateC a-c a perrnitted rvaste disposal facili.ty.

Areas C 6 D - As shorvn on Fig. 2, tt\Io additionaL areas (C q D)

with organi.cs have been identified. A study of groundlvater florq
patterns and data from the rvater quality monitoiing prograln
suggests that additional monitoring is ca11ed for at the present
tine (see the ð.ata summary, Table 4). In addition, the strean
which runs along the site rvestern boundary may act as a natural
barrier to the organics in the shallow unconsolidated zone.

D. DEVELOP}IENT OF SITE SPECIFTC LIYDRAULÏC IfODEL

The complexity of the groundwater system as influenced by geometr¡
heterogeneous hydraulic characteristics, pumping, etc. requires
that rather sophisticated analysis and prediction techniques be

used. The analysis and prediction neeCed to evaluate proposed

extraction and treatment plans can best be accomplished using a

mathematical model of the system. Development of such a model

requires sufficient knorvledge of the systen to adequately simulate

its response to punping and recharge '

A program directed at obtaining the necessary information for
deve j-oping such a model was begun in mid-October 1980. The rvork
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has included installation of a netrvork of piezometers for
measuring potentiometric head at specific elevations, addi.tional
definition of bedrock fracturing and an aquifer punping test.

The aquifer pumping test, which included periodic measurement

of water 1eve1s in monitor we11s and piezometers, provided
a base for calibrating a mathematicaL model so that sinulated
responses correspond lvith the field measurenents. The aquifer
pumping was performed December, 1980.

Phase I contained five major tasks.

Task IA - Hvdraulic Investiqations - A series of dual piezo-
meters (trvo piezometers per hole) were insta11ed to adequately
define groundlvater f1or" conditions in the shallorv and bedrock
fornations. Task IA was subdivided into subtasks rvhich tvere

perf orrned secluent íaIIy as f ollorvs:

1. Design piezometer layout and .orrrtruction details.
2. Determine which of the existing monitór we11s can be

converteC to the piezoneter nettqork and holv the con-

version can be accomplished.
3. Engage a contractor(s) to install píezometers.
4. Supervise construction assuring satisfactory lqork.

5. Conduct pumping tests on production lve11s.

6. Analyze data for use in mode1.

As of April 1, 1981, aLI items have-been completed.

Task IB - Geoloeic fnvestieations - Geologic investigations
were conducted to supplenent data and information already avail-
able so as to better define the location and orientation of
bedrock fractures. Specific subtasks included:

1. llake detailed inspection and measurements of bedrock

outcrops.
2. Study aerial photographs, including satellite imagery.
3. Do TV survey in exisitng wel1s and nel'¡ holes prior to

installation to Piezonieters.
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,æ 4. Acquire
5. Analyze

As of Apri1, 1981

Task IC - Initial

and s tudy rve 11

data for use in

all items have

logs available in area.
mode 1 .

been completed.

l{ater Supp 1y Evaluations - As additional
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geologic and hydraulic data became available during Phase I, pre-
liminar,v evaluations of the facility rrater supply rvere made.
Ultirnate analyses lvi11 be made after the model is verified
(Phase II).
Task ID - Ìtfodel Selection - Alternative mathematical models have'
been selected that are capable of describing the novement and
distr'íbution of f luid.s in an aquifer such as the IBif si"e. Trvo-

dimens ional models of the glaci-a1 and bedrock aquif ers r,+i11 be

useC. The possible need to use a three-dimensional mociel has not
been ruled out at this time

Taslt IE - Develoonent of Concentual Plans - Using pleliminary data
on grouncirvater flor'¿ conditions and qual ity , conceptual plans for
extraction/treatnent have been developed. These aïe in the form
of grounci',vater pumping and rechalge installations in the bedrock
aquì.fer, baseC on the reasonably uniforni and predictable response
of the aquifer systen observed to date

The plan for the glacial overburden tvil-1 necessarily be more

cornplex because of the variability of the system. The studies
have dernonstrated to IBI'Í that the glacial materials have a lorv
perneability and that only lotv horizontal hydraulic gradients
nay be imposed on this system by a conventional rve1l field. A

series of concepts rvi11 be evaluated rvith the hydraulic nodel.

V. FUTURE PLANS

Ongoing anC planned future work is sched.uled for on-site and

off-site. The data and information programs and the extraction/
treatrnent f.acilities for Area A have been discussed in earlier
sections of this report. The plan of lvork related to the develop-

ment and use of a hydraulic model and for an off-site "source
identification" study are discussed in rnore detail belotv.
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A. ON-SITE

Phase II - trloc1.e1 Verification and Analysis - As a result of
Phasê f, this phase was modified to include addítional tasks
required to gather data and information to meet the ultimate
objectives of this study. Phase II now contains eight major
tasks, the first three of which have been added to the five set
forth in IBil's Groundrqater Status Report dated January 1981.

Task TIA - Installation of Boundary Piezometers - Installation of
up to seven additional piezometer groups (up to four piezometers-in
each group) to help define groundrvater florv conditions across
the r'¡esterly and easterly boundaries more accurately.

Task ITB - Install-ation of Additional Shallorv Piezo¡neters - Installa-
tion of up to six additional shallow piezometers for better
definition of the upper saturated zone.

Task I IC - |leutron }ieter lVork Installation of access tubing
and measurernent of soil moisture contents with neutron meter in
both the access tubing and selected piezoneters;

Task IID - trfode1 Verification and Calibration - An important part
of nodel developnent is the testing of the nodel against field
conditions and responses to verify that it truly sinulates the
system. During the calibration and verification process important
decisions often must be made in adjusting nodel components.

Data from piezorneter and monitor tve1l measurements rvi11 be used

in the verification process. Additional data from the ongoing
SPCC program for use in the modeling endeavor, as well as infor¡na-
tion on production Tve11 purnping, rvi11 be provided.

Task IIE - r\,Iode1 Analvsis of Plans - Alternative extraction/treat-
ment plans rvill be tested with the mode1. The principal objecti\¡e
will be to identify the plan that rvi11 provide the most efficient
and fail-safe operational program. Conceptual plans for a progran
for Area A rr¡i11 be available to us at this stage of the work and

will therefore be evaluated by use of the model. Areas B, C fi' D

rvi11 also be evaluated by use of the model to insure integration
into an overall site P1an.
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.fl
ï' Task IIF - ìUode1 Analysis of lVater Supply - Us ing the model , the

proposed extraction/treatment plan and the projected water needs
will be imposed on the system to evaluate the quan_tity and the
quality problens expected- to impact future water supplies. Pro-
grams will be implemented to assure adequacy of supply

Task ITG - I'foCe1 Analysis of Off-Site Ìtfi,gration - The model will
be used to verify IBilrs initial determination that cher,ricals
found on IBì,f 's site are contained rvithin its boundary 1ine,
Existing containment methods will be evaluated and alternate
methocis may be tested and recommenda.tions nade for implementation,
if necessary. The findings resulting fron the installation of the
píezcneters (Task iIA) will influence the importance of, and

possible neeci for, this task.

Task IIi{ - Continueri Data Analvsis - Ìvfonthly trend
qualit.y and h'ater level data will continue thror-rgh

These rvili be particularly scruti-nized for changes

facility boundary line

PHASE IIT, ÐESIGN PHASE
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After the
and a plan

Task IIIA

analysis on
Phase I I .

near the

alterna-"e extractíon/treatment plans have been tested
is approved, the follorving tasks rvi11 be pursued:

Desi n of Facilities - Plans and specifications for
construction
prepared.

Task IIIB

of the extraction/treatment facilities will be

Supervision of Construction of Facilities Cons truc -
tion of the extraction/treatment facilities in conformance rvith

specifications lvil1 be closely supervised'

Task IIIC - Continu ec1 Data Analysis - lvlonthly trend analyses on

quality and rvater leveL data will continue through Phase III.

Task TIID Preparation of Plan of lVork - A Plan of work for

monitoring and evaluating the progress of extraction/treatment
rvi1l be prepared prior to the conpletion of Phase III.
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B. OFF-SITE SOURCE ÏDENTÏFICAT]ON

This investigation is an a-ttempt to assist the homeor{ner to
identify the source or sources of trace organics in some private
resident tvells at the perimeter of the IBl4 East Fishkill Facility.
The investigation will require prior rvritten approval fron each
homeor"ner r^¡ho desires to participate in the program. The pro j ect
will be subdivided into three phases. This progran is a voluntary
effort on the part of IBM and, not withstanding anything i4 this
plan to the contrary, IBlvl rnay at its option, modify or terminate
any portion or all of this of f - site source id.entif ication program.

Phase I Scooe of l'/orlc

Task IA Prepare and execute a "Scope of trVork" for the proj ect.

Seiect a consultant rvith expertise and. familiarity
type of investigation and arvard contract.

- Basic Data Gathering

Task IB-
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This phase rvi11 include all work tasks associated with basic
data gathering.

Task ITA - An aerial survey of the study area rvi1l be performed.
The acreage to be rirapped will be approximately 500' north of
Route SZ and approxi.mately 500' east and tvest of Shenandoah Road

in the vicinity of IBIrf's East Fishkill Facility.

Task IIB - Revietv of the one year sampling program mentioneC above,
including sample site selections to assure that the sampling points
are representative of well v¡ater quality.

Task IIC - A literature search will be conducted and includ.e:
SOC* soil transport, SOC soil attenuatíon, leaching of SOC's from
non-metal1ic pipe and household and other SOC uses.

Task IID - Revier^¡ reasonably available records of groundlvater
development within the study area, homeowners and rve11 driller
interviews, water quality data, fill areas, subsurface disposal
systems, soil and geologic data.

Synthetic Organic Chemicals

I

<;

'-l
f{

cÉtÈ
cÉr-

att-
u.t-
t_

=ct-.
H-
H
CÈ

trL
a

o-
l\,

-4

* SOC

24



t

¡ co=
@:

t-
tt_
ul-
Ð
F;Þtl-

a

,æ
'q

Task IIE - fnvestigation of each of the five homeowner wells that
contain traces of organics, as well as we11s imnediateLy adjacent
to these five rve11s lvi11 be conducted to determine parameters
pertinent to this type of investigation. InitíaLIy, only static
rvater 1eve1s and. total depth l,¡i11 be d.etermined. ai aI1 other wells
in the study area.

Phase TII Data Evaluation

All data obtained in Phase II rvi1l be evaluated
detailed scope of service for Phase III will be

revierv of this preliminary information.

C. LANDFiLL INVESTIGATION

At the request of NYSDEC, further investigation
area, to the extent nentioned in Article IIIC,
as follorvs:

and summarized. A
prepared bàsed on

l\)

IrJ

of the
will be

landfi 1 1

conduct ed

Task ITA - Sample specified monitoring riells on site ano sone

resicient rr'e11s heretofore designated by NYSDEC in letter dated
Itfarch 16, 1981

Task IIB - Analyze rve11 samples for heavy metals, cyanides,
phenols, hydrocarbons, pH and chlorides.

Task I IC - Report results to IIYSDEC.

D. SUIßLARY STATEì,iENT

Based on data presently available, IBI'1 has concluded that the
chemicals discovered under the IBìif site are being contained on

the site and effectiveLy removed by use of production lvells. By

use of the hy<lrogeologic mode1, IBll intends to develop a plan for
a more sophisticated extraction and treatnent system, using the
best technology available to it. It is recognized that the
complete removal of organics in the groundtvater may not be

practical or feasible. The extent of practical removal, using
length of time of extraction and treatment and concentration
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as parameters, cannot be deternined until after sufficient
operating experience of the extraction and treatment system
adopted by IBI'I has been evaluated. In deterrnining a finite time
period during lvhich such extraction and treatment-wi11 continue
(based'onconcentration1Lve1stobeattained)li*-@
-ghat NYSDEC, NYSDH and lBlvl be guided. by the following d.raft
policy statement issued by NYSDEC and the policy statement pub-
lished by the U. S. Environmental Protection Agency:

"lVhere grouncir,raters are contaminated beyond present and foreseeable
techni.cal and financial capabilities for reclamaticn, accept the
fact that littl-e can be done about the existing conciitions and
invest avaiiable resources in prograrns designeC to prevent further
contanination from occurring and to protect users of the ground-
water.tt r,.

"iVhile the accepted strategy for surface T,rater;nanagement entails
cleaning up a polluted l^rater body by reducing the input, of
pollutants through wasterrater treatment and nonpoint source
controls, there is often no practical corresponding approach for
groundrtrater.
Once a poll-utant enters the groundlvater aouifer it is generally
irnpractical to remove that pollution. ReCuctions in rvaste load-
ing through waste',.¡ater treatment have little irnmediate impact
except to prerrent further degradation."

Fron Fed.eral EPA

Propos ed Groundrvater Protection Strateqy November, 1980

"Restoration or Cleanu

Fron NYSDEC

Develcpnent of a Groundtr¡ater Stratesy

26
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If a large area of contamination is found, 1t_ may be extremely
difficuli and expensive to institute an aquifer clean-up
program. 'f{hi1e elimination of the original pollutant source
matérial is essential and rvill be the purpose of Superfund
efforts, cleanup of the groundrvater itself is difficult. This
is because of pioblems in def ining the .qrea of contamination;
because of the larse amounts of water that have to be removed,
treated, and returñed to the aqqifer; or because of the diffi-
culty of changing hyclraulic gradients to control the direction
in tvhich the unluanted contaminants are moving. In contrast,
surface waters move quite rapiclly and can flush an area clean
in a relatively short time once the discharge of pollution has
s topped . "
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TASK

ON- S ITE

II-A
II-B

II-C
II-D
II-E

II-F
II-G

II-TI

NYSDEC

III-A

III-B

III.C
III-D

ESTI}.ÍATED SCIIEDULE

DESCRIPTION

Installation of Boundary Piezoneters
Installation of Additional Shallorv
Piezometers
Neutron lrleter l{ork
It'fodel Calibration
Nlodel Analysis of Extraction/
Treatment Plans
Ilodel Analysis of l{ater Supply
Itfodel Analysis of 0ff-Site
Iligration Potential
Continued Data Analysis

I

NfEET I NG/REPORT/ PLAN APPROVAL
BY }'JYSDEC AND
NYSDOII

Design of Extraction/Treatment
Facilities

Construction of Facilities

Continued lfonitoring
Plan of lVork to Evaluate
Progress of Extraction/Treatment

CO}.,IPLETION DATE

$une, 198I

June, 1981

June, 1981

3 months after completion of II-A q II-B

1 months after conpletion, of II-D
1 months after conpletion of II-E

1 months after completion of II-E
Periodic

1 month after completion of II-G

4 months after NYSDEC q NYSDOH approval
of IBltf Facilities
Negotiated at tinre of NYSDEC q NYSDOH
approval
Periodic

Dependent on III-B

llz q, -JF;r^.¡Btr TÇ/ì,¡' FT- g,g, l4--1,t, ,A:' ¡; 
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OFF-STTE
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I
II
III

TANDFI LL INVESTIGATION

I

DËS CRI PTI ON

Develop Scope of lVork
Data Gathering
Data Evaluation

Sampling and Analysis
Report to NYSDEC

COTIPLETION DATE

Itfay, 1981

3 months after completion of I
I month after completion of II

Apri1, 1981

1 month after completion of I

All items on-going - Refer to
Article 4A

,P,P

t\)
oo

II

SPCC PROGRA}{S

o Pipe and Tank Testing
o Pipe and Tank Replacemerlts
o Tank Diking
o Truck Loading/Unloading Areas
o Personnel Training

liz q, -¡l;t1tHF TÇltriFî- 9,3, \q r;,i 4:'-,, 
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GROUND-I^/ATER REPORT NO. 2
IBM EAST FISHKILL FACILITY

MAY 1982

INTRODUCT]ON

This report regardíng the ground-water 'situation at the IBl"f Corpor-
ation's East Fishkill Facilicy in Dutchess County, New york, is sequenrj.al
to an earlier report dated March lg8l and entitled "IBM East Fishkill
Ground-water Report." The earlier report presented a summary of the
ground-water situation as of April l, l9Bl, and covered the regional
hydrogeology, summarized the ground-water quality investigations, and
discussed the abatement and proÈection programs underway at that time. The
report also set forth a plan of work ldentified as "Phase II--Model Verifi-
cation and Analysis" which began immediately after the completion of the
work dÍscussed in the March 1981 report.

The following report, summarizes the Ínvestigations, results and

conclusíons derived from the Phase II onsite work. Because of differences
in conditions and resulting reeommendaÈions for rer"dial action prograus,
much of thís report is directed Èoward specJ-fic areas '.¡ithin the plant
site. These zones are defined as areas A, B, c, and D as shown on Fig. l.

SI]ì,I{ARY OF FIELD INVESTIGATIONS

A number of field ínvestigations were conduct,ed from AprÍl f98l
through April L982. These included additional borings and ínstallation of
additional píezometers and monítor r¡ells as well as aquífer punping tests.

Installation of Boundary Piezometers

@=
co=

I
tL
uJ-
E;:
G-
H:

ffi

l
c

n
a

c
t\

In order to provi.de better infornation on the hydraulÍc conditions
along the east and west boundaries of the plant slte, seven additional
píezometer sets r,¡ere installed. Three locations were chosen along the east
side of the planÈ site--one' east of Lime Kiln Road on IBM|s recreaÈion
area; the second, along the right-of-way of Lirne Klln Road; and the third,
on IBM property near gate 4.
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0f the four sets of piezometers installed along the west boundary,
only one was installed on rBM property. The other three sets r^/ere

installed on public utility right-of-way. Because of the Eime required Èo

obtain permission for installing these piezometers, they were not cornpleted
until November 1981. Since that time water levels have been measureci on a

monthly basis in the new boundary píezometers as well as the previously
installed Piezometers on the plant site for use in preparing potentiometrÍc
surface maps and evaluating ground-water flow directions.

Installatíon of Additional Shallow Piezomerers

Based on an evaluation of existing data, additional drilling was done
in five select,ed locations to deterrnine if different placement of the
bottoms of shallow piezometers would indicate perched, water tables in the
glacíal materials. Holes were drilled at these five locations to
predetermined depths and slotted PVC pipes were installed in the holes to
keep Èhem open. The holes were allov¡ed to remain open for 48 hours to
decermine if any r¡rater zones were indicated. At three of the loca¡ions no

shallow water zones were indicated. At two locations, shallow r4raËer zones
were indicated and piezoueters r¿ere ínstalled.

Neutron Meter l,Iork

A neutron meter was tried in a number of t.he existing 2-inch diarneter
piezomeÈer pipes which penet.rate the entire glacial overburden. The

purPose of this r¡ork was to determine if the neuEron meter provides a

reliable technique for identifying perched \.rater tables in the glacial
material. Although quite slgnificant differences in readings with depth
were obtained in the piezometers measured, the differences appeared to be

caused by sonething other than saturated, versus unsaturated ma¡s¡1¿1r.
Little or no correlation could be found beÈween the measurements obtained
and soil samples taken nearby. Because of rhis, the neutron meter q¡as

discarded as a viable teclmíque for identifying perched saturated zones
wíEhin the glacial overburden.
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Pumoing Tests

To develop additional information on the hydraulic characteristics of
the aquifers in specific areas, two puuping tests were conducted.. IBlf
production well #B r¿as pumped for abouE Zta days to obtain informacj-on on

Ëhe aquifer in the southeast portion of Èhe plant site. As is discussed in
more detail in later sections, thj.s test showed that prod.uction well /lB has
little, if any, influence on potenEiomeEric levels to the wesË of the major
bedrock ridge which lies beÈween producEÍon wells llB and, ll7, therefore
indicating little hydraulic communjq¿tion wirh area C. The location of
area C Ís shqr.rn in Fig. 1. The test also shor¿ed that punping of productíon
r¿ell #B can be a method of assuring inward flow of ground $/aEer across the
eastern boundary in the area of the lowlands between gates 5 and 4 along
Line Kiln Road.

Monitor vteLL 1132, near. the facilityts waste-waEer Ereatment, plant, 1,¡as

test Pumped for several hours to determÍne the hydraulic characteristics of
a thin saturated zone lying above a clay layer in that atea. The resulÈs
of this punping tesË and its signiflcance are discussed in a later section
concerníng the remedíal action plan for area D

Borings, Areas A, B, C and D

Eighteen holes were drilled ín area A, which is in the viciníty of
buildings 308 and 310 as shown in Fig. 1, to better define hydrolgeologic
and waËer-quality condítions. Monitor wel1s r¿ere installed in 12 of the lB.
locations for purposes of measuring vlater levels and water quality of a

saÈurated zone existÍng above a well defined clay layer in the areå.

Three sets of píezomeEers and one monitor l¡ell were installed in
area B to monitor water levels and qualÍty before and after inltiation of
renedial action planned for Ehat area.

Two shallov¡ monitor we11s were installed adjacent Eo Ehe excavated
portion of area C to monitor water quality.
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.Êg Nine holes l¡7ere drilled and soil sauples were collected for qualíty

analysis in area D. The purposes were to help define Ehe ext,ent of the
elevated levels of organics and provide .information on the clay layer

found in area D. Two shallow moniror werls were instalred.

SUMVARY OF GROUNDWATER QUALITY INVESTIGATIONS

On-S it e

The East Fishkill Facilicy groundwater uonitoring program

cont.inues to operate on a schedule as described 1 previously. lNo
additional qualiLy monitoríng werls have been added Eo the facility
during the period March 1981 chrough May L}BZ.

Many wells, particularly those wiEh crace levels of organics show a
t,rend towards lower levels. Thís is due to the removal of m:¡s¡1¿1t
introduced duríng the drilling and casing installarion process.

Based on 24 months of monitoring data, the size of the areas with
elevated levels of organics is signíficantly snaller than was previously
believed. Figure 1 shows the four areas on the East Fishklll Facility
in terms of 50 parts per billion contour lines. The contours for areas
A, B and C indicace that Ehe organics are moving to and being collected
by production wells 2, 4 and 7. There is no evidence of any movemenÈ

off-site in these areas. Area D has been determined to be almosr
stagnant with respect to \tater flow. SEream Ì/¡ater quality Eeasurements

below area D have consistently been non-detected. This is to be

expected 1n view of the lov¡ concentrat,ions in area D and the lack of
water flow from this region. No new compounds have been found in any of
the areas díscussed and the list (page 5 1) of major organics in the
groundwater remains the same.

I
c

ì
n

I

c'
l\

cct-.
c('-

att-
u.t-

=qÌ-
H

I
c
a:
r

4 c,(
Ìt



g

@-
co:

Ilt
tu-
E=
c0--
H-

Groundrvater Qualít./ Summarv 0rganics

The concentration of organic solvents ín areas A, B, c and D has
not changed sÍgnificantly ín the pasE year. Anal-ytical data from t.he

wells adjacent to these zones demonstraÈes that the pumping of
production wells #2, 4 and 7 has prevented the migration of materials
from areas A, B and C.

The level of organics in production werrs /12, 4 and 7 has not
changed in the last 12 months. Organic solvents have not been detected.
in any other (lfr,5, 6,9) producrion wells. This is further evidence
of a lack of nlgrat,ion from areas A, B, C and D. ProducEion well li7 was
brought on line in 19Bl Eo concain migraÈion from area C. This well is
punped on a continuous basj.s and all nater from the well Ís treaËed with
granular activated carbon.

The site perimeËer r¿el1s have shorv-n a marked decrease ín t,he level
of organic solvents since 1980. The median values on the geographical
boundaries of the sire have dropped Í.rom 2 - 6 ppb ro (2 ppb (lirnir of
detection) .

No organic solvents have been detected doçmstream of area D which
ís consistent with the hydrogeologic data indicatj.ng no appreciable, íf
âny, flow from area "D" tor^¡ard t,he swamp. Core borings \^rest of area t'Dtt

were also clean.

Of f-S ite

In cooperation. with the DuËchess County Departroent. of Health, IBM
has voluntarily funded a water quality monitoring program in homes

surroundÍng the East Fishkill Facility. John Jay High School r¡as also
included in this study. Granular activated carbon uniEs were installed
in five homes r¿hich had organÍc solvents confirmed in their well water.
This program $ras extended from 12 rnonths to tB months Eo allor¿
compleElon of studies of groundwater conditions in the area.
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_ solvents have not been confirmed in any homes other than the
original five (Feb. lgBt). The level of organic solvents has decreased
steadily since Feb. 19Bl in the homes thar originally were found to have
solvents in their wellr,¡ater. There does not appear to be any seasonal
trend to the data; however, a one year period is probably short, in most
cases' to determine seasonality. The 1eve1 of chemicals in the five
off-site wells where detectable levels were originally found is now

significantly below the New York State DeparËmenr of Health guidelines
of 50 and 100 ppb.

A series of observations/comments are appropriaÈe with respecË Eo

the presence of low levels of organics in the off-site wells: (see
Figure 2)

a) The finding of chloroform in a ground,water sample which has noÈ

been chlorlnated is unusual. DCDH investigated the v¡ater supply
situation at tax map location #45 I 

"ft"r chloroform was identified
in the sanple and the home was reported to have a dry v¡ell. Since
the time of the original sarnple, the vrater table has risen
suffíciently for the well at location 45 to be used rourinely.
0rganíc solvents have not been detected in any of these samples.
IBM concludes that this well v¡as and remaíns clean.

b) sarnples taken at tax map locations #33 and /i35 contaíned
1,1,l-Trichloroethane. rnorganic analysis 2 of the well waÈer at
location il35 índicaÈes a connection between the well (in
consolidated.materíal) and the unconsolidated shallow zone. This
fs based on the presence of large anounts of ions such as chloride
which Ís not found ín high concenÈratíons in bedrock warer in this
region. This fact suggests that thís well could and nay be

contaminated as the result of íntrusion of surface $¡aters (road
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salts) andfor subsurface díscharges from area septic systems.

Groundr¿ater flow dírections in this area are tor¿ards che South
(towards IBM).

c) Studies carried out as part of lBllt s voluntary effort to aid
off-site identification 2 al location /it9 d.emonstrated a very rapid
resPonse between the homeor^merts well and the homeownerts septic
disposal system. Bacterial contaminacion of the well quickly
followed purnping of the well and disposal of che warer in the
septic system. The well did not have a proper sanitary seal and

r¡as dor¿n gradient from a barnyard. Surface runoff from this area

easily entered the well. Any chemicals used in the household or
used for roainEaining Ehe sepEic system could easily have entered
Èhe well.

d) The DCDH found that the rernaining well (locarion #2) in which
chemicals were found r¿as assocíated wiÈh a homeor.rner who had an

autobody refinishing work area in his house 2. Numerous solvencs

were st,ored and used in this house and it was diffícult Eo sample

\"rater in the basement of the house due Eo the high concentrations
of solvents in the air which contaminated the sater samples.

Analysis of lraËsr samples taken directly from the well revealed t,he

presence of both gasoline and oil in the well water. Based on t.he

usage of chemicals in the house and Ehe need Ëo dispose of Ehern, iË

is fair t.o assume that the chemícals in the well most líkel"
oríginated in the house.

e) Dispersive forces in the groundwater system result in horizontal
and vertical spreading of chenicals as they move away from a point
source. Since only four widely separated houe wells have had

chemicals confirmed in then and Ëhe wells 1n adjacent properties
have remaíned clean, the source of chemicals appears to be

localized Eo the imnediate vicinity of each of the individual
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f)

homes involved. Home subsurface disposal systems are Ehe most
1ike1y source of chemicals in the groundvzater in these areas.
The predominant type of chemical found off-site
(1,I,1-Trichloroethane) is not the chemíca1 which predominaEes in
groundwater on rhe East Fishkill Facility
( l, 1, 2,2-Tetrachloroethylene) .

Site Specífic Groundv¡ater Hydraulíc Characteristics

As part of IBMts groundv¡aEer investigations, additional pi-ezomeËers
have been added to the existing (as of March lg8I) nerwork. These

Piezometers provÍde $¡ater elevation data for use in assessing flow
directlon in the unconsolidated and consolidated zones. In ad.dition,
this data l¡as and is used as input Eo the site groundwater ¡qathenatical
models. Piezometers were installed off-site on Lime Kiln Road (east of
the facility) and on the property of Consolidated Edison Corporation
which is west, of the faeility (betrveen IBM and John Jay High School). A

surûmary of flow information follol¡s:
1) North side (Route 52) water is flowing toward.s IBM from North ro

South.

2) South side (Route 84) $/ater is flowing Èowards IBlf.
3) East side (Liroe Kiln Road) flow dírection is seasonal. rr

approximately follows Lime Kiln Road swinging Easr and l^jesr

depending on the v¡ater table. The bedrock hydraulic gradient in
this area is very low and is probably strongly influenced ín the
vicínity of IBM Gate ll4 by lBMrs on-sire punnping.

4) trIest side (John Jay High School) bedrock flor¿ direcrion is srrongly
Ínfluenced by IBM production wells (from WesE to East). Large
hydraulic gradients exíst in this region, torvards the IBM sÍte.
Water in the unconsolidated zone flows Eo Ehe swampy area on the
facilÍtyrs western side. Lrlater moves from the East and West to Ehe

s\^ramp r¿hích is drained by a smal1 stream flowing North from the
síte and eventually emptying ínto the Fishkill Creek. The water in
the unconsolidated zone shows no appreciable movemenE.
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5) Evaluation of existing data, geology and modeling of the aquifers
in the region indicates that flor¿ patterns prior to rBM pumping
(1963) \,/ere very much as they are today. The prJ.mary dj-f ference is
the large gradient which now exists due to rBl'fts on-site pumping.
The vertical gradients which now exist also have increased the
drainage from the upper aquifer to the lov¡er aquifer and have
resulted j.n less movemenE in the upper aquifer system.

After careful review of all existing data (on and off-site), surface/
subsurface hydrogeology and aquifer model runs, rBM concludes t,he

following:

l) chernicals in the groundwater in areas A, B and c are being
contained, collected and treated by production wells ll2, 4,7 and

2)

their GAC units
There is no evidence E,hat chemicals may have migraËed

to the s\.¡ampy area Ï.lest of area D.

Based on monitoring data (on and off-site), there does

from area D

3)

l
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4)

s)

to'be any migration of chlorinared hydrocarbons off the
Fishkill Facility.
rBM is not the source of the chlorinated hydrocarbons found
off-site in prívate wells.
The most likely source of
I,I, 1-Tri.chloroethane) in

chlorinated hydrocarbons (such as

off-site r¿e11s Ís subsurface

not â.pPear

IBM Easr

disposal via
householdhome septic systems, through the use of any of nuuerous

products contaj.ning chlorinated hydrocarbons.
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.# DESCRIPTION OF I"ÍODELING I'/ORK

As seE forth in the original work plan, modeling of the ground-r,rater

system had three principal objectives: (1) evaluation of potential abate-
ment or remedial action p1ans, (2) evaluation of water-supply needs in
conjunction with ground-water quality rernedíal acÈion programs and (3)

evaluation of any possible offsite migration of ground rr/ater containing
organics. As these objectíves r^rere investigated more c1ose1y, it became

apparenË that separate modeling endeavors were required for the solute
transPort simulation versus \"/ater-supply studies. Therefore, transporË
models were developed for the planr site (borh glacial and bedrock
aquifers), and a water-supply rnodel was developed for a larger area
(bedrock aquifer only). These are described belor¿.

Solute TransDort Model

Resource Consultants, Inc., conducted E,he modeling of the soluEe

transport. of the dissolved m¡terials in the ground r.rater using ISOQUAD, a

tr¡o-dimensional areal finite-element dispersion model wriËten by Dr. George

Pinder of Prínceton University. Because of the complex hydrogeology, the
model was used. to simulate tr¡/o different aquifers--a relaEively shallow
glacial aquifer overlying a much thicker bedrock aquifer. The glacial
aquifer consists of saturated si1ts, sands, and gravels 1n the glacial till
that are above one or more clay layers. The clay layers restrict deep

percolation to the bedrock aquifer belor¿. The bedrock aquifer consists
priroarily of fractured limestone and dolomite. In some areas, IBM puurping

frorn the bedrock aquifer has lowered the potentiometríc surface in the

bedrock aquífer below the bottom elevation of the clay layers. These clay
layers have such 1ow hydraulic conductivity that, in some cases, the

maÈerial below then is unsaËuraÈed, Èhus creating a hydraulically separate
glacíal aquifer over a large area of the site.

The model was calibrated for both ground-waÈer flov¡ and solute
transport for each aquifer. This process \^Ias a t.edious trial-and-error
procedure requiríng a great deal of Èime and effort. One input parameter
which was required during both calíbration and predictive runs was the flow
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a8 across the boundary of the model: This quanÈity came from results derived
from the vrater-supply roodel, described be1ow, which nodeled a much larger
area than the plant síte alone.

The solute transport model focused principally on the situaEíon in
area A. Although the oEher areas r¡/ere considered for modelíng, this action
was not pursued because the areal spread of organics in t.he other areas $/as

too s¡nall relative to the modelts nodal point spacing to accurately
simulate the transporE of solutes.

I^Iater-Supply Model

One of the primary purposes for the water-supply model was to provide
flux (ground-r+ater flow) boundary conditions for the bedrock portíon of the
solute transport uodel. Ground-vrater models are quite sensitive to the

boundary conditions used. Since the boundaries of the solute rnodel

correspond to property lines rather than well defined hydrogeologic

boundaríes, it was necessary to utilize a flux boundary condítion for the

most par.t. The water-supply model covered a much larger area than the

solute nodel and, as such, could utilize constant head or impenneable

boundaríes where appropriate for irs boundary conditions. The sËudy area

for the r¡rater-supply nodelíng extended approximately 1¡nile to the south,

r.rest,,and north of the plant sít.e and about b mLLe to Èhe east,.

The ¡nodel used was a relatively sinple two-dimensional

finite-difference flow model known as GRWATER developed by the staff at
Colorado State University. Most of the effort in the modeling study was

dlrect.ed tornrards calibrating the rnodel such thaÈ head contours generated by

the raodel matched estimated contours from actual fíeld data. The

calibration process required a major vtork effort due to t.he large areal
variation in transmissivity in the fractured lirnestone aqui.fer. Also,
outside of the plant area líttle field inforuation vras available to assist
1n the calibration process.

The wat.er-supply model appears to give reasonable resulEs and utl-lizes
hydrogeologic parameters Èhat are reasonable when compared to kno¡'m

information from pumping tests, recharge rat.es from base stream-flow

studies, etc. The nodel also simulaEes wíth reasonably good accuracy head
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southeast' Borings made bet\,/een'area D and the westerly boundary índicate
that glacial materíals with a much lower hydraulic cond.uctivity exist in
this area and are probably the reason for the formation of a sr^ramp along
thís boundary. The westerly movement of ground water in the glacial
aquifer is Èherefore very slow, and any ground \^/ater that could percolate
through the clay layer and reach the bedrock aquifer would be directed
tov¡ards the southeast and towards plant property. since a1r borings and
monitor we11s between area D and the r^/estern boundary are free of organic
solvents, it is believed that no migration has occurred offsite.

Ground-water flow directions in the bedrock aquifer are strongry
Ínfluenced by pumping frorn the TBM production we11s. potentíometric
contour maPS' prepared using v¿ater-level data from Ehe bedrock piezomeËers
and production we1ls, indicate thaÈ the flow of ground water is inward
across plant boundaries. Further, the results of the water-supply nodeling
analysis indicate that the area of influence due to pumping from t.he
production wells covers a larger area than just that area within the plant
boundaries. A portion of the recharge to the bedrock aquifer outside of
the plant boundaries. is also being inÈercepted and directed towards the
production wel1s with a resultÍng inward ground-water flow direcEion along
Ëhe plant boundaries.

0n a local scale there is minor exceptíon to t,he inward flow pa¡tern
and that ís for an area along the eastern boundary. The southeastern
corner of the plant site, including the low-lying area along Line KiIn Road
beÈween gates 4 and 5, is somewhat ísolated hydraulically from the rest of
the plant site because of the less permeable zone manifesEed by the bedrock
outcropping and topographíc ridge extending southward from gate 4. For an
area approxímately 1r000 feet southeast of gate 4, ground water may be
flowing ín a generally northerly directíon and offsite for a short disEance
before flowÍng in a westerly direction back towards the plant property. The
extent of this offsite flow is apparently snall, but plans are to install
additional píezometers in this area to better determine actual flow
directions.
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Results of the punping test on IBM production well //B indicate that
this r.¡ell could be used, Eo effectively assure inr¿ard, flow of ground water
across Line Kiln Road in the questÍonable area. Production well /lB has
heretofore not been used as a r¡¡ater-supply well because of i.ts r:1ative1y
low yie1d.

Rn{EDIAI ACTION CONCEPTS AND ANALYSES--AREA A

! .'t

Hydrogeoloey and l.later Qualitv

Earlier water-quality analyses indicated organic solvents existing as
separate phase near the wesE side of building 308. The addirional

,1 borings made during Èhe past year indicate that the separate phase exists
within a silt zone overlying a clay layer at a depch of approximacely 20

feet below the ground surfacer generally between buildings 308 and 310.
This corresponds to Èhe location of five underground t,anks which have been
used for storage of solvents in the past. These tanks have been cleaned
and taken out of service.

A perched \.rater table also exists on lhe clay layer mentioned above
and Èhe slope of the çrater table indicates flow easterly under buildíng
308. Materials under the clay layer appear Eo be drained, for the most

Part' by the influence of purnping the bedrock production we11s, particu-
larly production well //2. The gradient of the poEentiometric surface in
the bedrock is relatively steep under this area with a southvresterly flow
dírection towards production well #2. Since borings to bedrock east of
building 308 did not encounter the clay layer found between buildings 308
and 310, it 1p-pe''-1rs rhat the perched warer 1s flowing easterly to the
disconcinuous clay layer and then downv¡ard, to Ehe bedrock system an¿ then
back southwesterly to productíon well //2. The ground water in the glacial
aquifer flowíng over che separate phase solvent and taking some of the
solvent into solutlon and then flowing into the bedrock aquifer is probably
the principal source of organlcs being measured j.n water purnped from
production r,¡ell /i2. This concentration 1evel has stayed quice constan¡ aE

10 parts per million while the well is pumped at a constant rate of 150

gallons per minute.
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Solute Transport Modeling

Assumotions

As staÈed earlier, it was assumed that the hydrogeologic system could,
be divÍded ínto two different aquifers. the leakage our of the glacial
aquifer was used as deep percolation ínput into the bedrock aquifer. Parr
of this assumption is that the glacial aquífer is continuous over the site.
Actually, the glacial maÈ,erial is quite heterogeneous, and the
water-bearing zones are not couplet.ely conËinuous. However, Ehis
assumption $las conservat,ive in that the spread of ground water containing
organics in t.he numerical model will be more extensive than Ehat observed
ín the fie1d.

A second assumption was in the use of a constant source of organie
solvents during both calibration runs and predictive runs. This
assumption, though somewhat conservative, was necessary even if all leaks
in pipelines and tanks have presumably been stopped. That is because the
materials already underground as a separate phase will slovrly dissolve as

recharge \,rater contacts ít and acts as a source of organics for a iorrg
períod of time, unless, of course, all of the separate phase could somehow

be removed.

Glacial aquifer

The results of the calj-bration procedure for the glacial aquifer
Índicated the leak or leaks of organic solvents began approximately 10

years ago. The leak or leaks may have begun earlier, Ehough, because the
glacíal aquífer model showed that the system had nearly reached the poinÈ

where the compounds enterlng at the source f,;as offset by the dilution from
precipiÈation recharge and leakage dor^m to the bedrock. This means no

further spread r¡tas occurring. Once that point has been reached, one can

only set Èhe minimurn length of time required for the system to reach i¡s
present state.

Once both hydraulic heads and concenErations had been calibrated, a

run was made of the glacial aquifer ¡oodel wiÈh no change in present oper-
atíng condiÈ,ions. This run confirrned the fact that the solute is not
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spreadíng beyond its present limits. The results after 20 years v/ere not
noticeably differenE from the initial conditions.

Another run incorporated a change ín the hydraulic conditions near the
source. The heads in the source area lrere set aÈ a lower level and held
constant in the model to induce flow back toward. the source. This v¡ould be
similar to installing some type of drainage systeu in the source area.
This run showed that a reduction in the affected area occurs for about 5
years, after which there is little change in the size of the area.

Bedrock aquífer

The calibration of the organic 1eve1s in the bedrock aquifer indicated
that the problem in the bedrock aquifer is more recent than in the glacial
aquifer. The model sho¡,'ed that the materials had to have begun entering
the bedrock aquifer ín significant quantities approximately 4 years ago for
the levels of organics ín the monitor wells and production weIL ll2 to reach
their presently measured concentrations. ApparenEly, there \¡/as a tirue 1ag
between solvents affecting the glacial aqui-fer and solvents affecting the
bedrock aquifer.

The predictive runs of the bedrock aquifer model consisted of four
different operating schemes. The first run eras a continuation of presen¡
operating conditions. Under these conditions the affected area spread
somewhat to the south for Ëhe next I0 years whereupon the plune stabilized
and no further spread was observed. Most of the spread occurred in the
fringe of the plume--bet\^/een 1 and 5 percent of the maximum concentration.
The hígher concentrations remained fairly stable from the start betwêen the
source under building 308 and production well //2.

The second run investígated the changes associated with increasing the
pumping rate for production well ll2 by 100 gpm. The pumping rares for the
other production r¿ells remained at È.heir present levels. The results of
thls run showed a decrease ín the affected area over the first 5 years
after which the síze stabilized. There was also a slight decrease fn the
levels of organics wíthin the plume
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* The next nodel run showed very similar results to the previous one.

It depicted the effects of installíng a new production well near the source

area and puroping Èhis r¿ell at 100 gallons per minute while all the other
wells v¡ere maintained at their present rates. Agaín, Ehe area decreased

over the first 5 years, then stabilized. A1so, this run showed a more

significant drop in the levels of organics within the plune E,han the
previous run.

A fourth run of the bedrock aquifer rnodel was made to examine the
consequences of punping IBM production ç¡ell //9 at 250 gallons per mínute
(gpm) while Ehe rest of the production wells were held constanr at their
PresenÈ rates. While the affected area southwest of the source decreaseci,

t,he area northeast of the source, Èo\dard production well /19, increased
slightly before stabilizing within 5 years. A1so, this pumping caused the
piezometric head gradient beEr,¡een the source area and productlon v¡ell #2 co

decline. Hênce, the solutes r¿/ere not carried away as rapidly as in the
oEher runs, so the concentration levels within the pluue increased.

Conclusíons

From the modeling results, iË is apparent that under present, condi-
t,ions and with contínued puraping by IBM, Ehere is no danger of offsite
migratj-on of dÍssolved organícs solvents from area A either in the glacial
or bedrock aquifers. The puroping in Èhe bedrock aquifer near the center of
the plant site has induced enough flow towards Èhe wells Èo insure
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conEainment of the organics, even if the source of is considered.
continuous. In the glacial aquifer, the dilution due to recharge from
precipitation and the losses due Eo deep percolation prevent any
contaminant from migratíng offsite

Either punping production well ll2 at a higher rare or installing a ne\./
production well near the source is an effective neans of limiting the
spread of organics. Although puroping a ner¡/ well shows greater red.uction in
the levels of organics than pumping production well ll2 more heavily, the
reduced area is about the same for either scheme. Because the capability
to puBp and treat water already exists aÈ production well /12, that is the
action deemed most appropriate.

Separate Phase Remedial Action Concepts

As mentioned above, borings made between buildings 308 and 310 indi-
cate that seParate phase solvenÈs exíst, in Èhis area. The separate phase
appears to exist in a silt layer which is found immeCiately above a dense,
gray clay layer in this vicinity. The gray eray layer dips co Ehe east
under building 308 and apparently terrninates under that building. The
separate phase solvent probably tends co flow along the clay layer but
quite s1ow1y because of the 1ow permeabiliry of the silt and the 1or"¡

gradíent.

The solute transporÈ rnodeling efforts described above pertain only to
the movement of ground \^raÈer and any dissolved solvents they may contain.
All indications are that the separate phase area will remain essentially
stable buE will cont.inuously provide a source of dissolved organics to Ehe
ground-water system. Although the separate phase solvents can be wholly
contai.ned and controlled so thaE Èhere Ís no risk to others, the
corporation wíshes to do r¿hat it can to remove as much of the separate
phase as is feasible. The most obvious first step in this endeavor is to
remove all the o1d storage tanks which had previously been taken out of
service and are suspected Eo have cont.ribuÈed Eo this situation, along wlth
any separate Phase solvenÈs found in Ehe soil adjacent to or under those
tanks. By extending these excavaEions lnto the clay 1ayer, installing
drainage sunps and backfilling r.¡ith clean permeable
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rnaterial, an addítional
over time.

amount of organics could be collected in Ehe sumps

Additional excavation (gver and above that required for Èhe removal of
the storage Eanks and installation of the sumps) has been consid.ered, but
because of a large number of underground utilities and. above-ground
structures that r¿ould have to be rerooved and relocated, other rûethods of
capturing the separate phase solvents appear to be more practical and
equally effective.

A network of drainage sumps could be installed throughout the separate
phase area' but in order to be effective in capturing a significant portion
of the separate phase, the drainage sumps r¿ou1d have to be spaced. very
closely togeEher. under any closely spaced configuration, Ehe same

obstructions thaE r,¡ould interfere with total excavation would also present
problems in constructing the drainage sumps at the most ideal locations.

IntercePtion of the separate phase organics wiEh a horizontal drainage
1Íne runníng approxinately under the west face of building 308 is a nethod
which deserves consíderaLion. Installation of the drainage line v¡ould have
to be accomplished by horizonEal boring or tunneling, and to be mosE

effective it would need to lie on the clay layer. Because the clay layer
surface is uneven, the diameter of the drainage line should be fairly large
in order to assure interception of Ehe naximum amount of organÍcs.
However, before such a líne l-s designed and installed, it would be wise Eo

learn more about the hydraulics of this 2-phase flow system--probably with
laboratory experiments 1n which the hydraulic conductivity and gradÍent are
duplicated.

REMEDTAL ACTION.-AREA B

The proposed remedial action for area B v¡as presented to the New york
State Department of EnvironmenËal Conservation (NYSDEC) on January B, 1982,
and approval was received by letter daEed Feb. 1, IgB2. The basíc plan is
Ëo Pump ground etaEer from monitor well #47, treat the water nith activaË,ed
carbon filters and return the clean water to Ehe ground-water system
through a recharge facility. The system is currently under design and
consEruction is expected a¡i5 summer.
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ff Analytical studíes r¿ere made to predíct the amount of mounding that
would be caused by the recharge of this r^/ater and the flow directions of
the water after iÈ enters the ground-waEer system. To help moniEor the
effects of the remedial action on water levels and waEer quality, Ehree
sets of piezometers'and one monitor well have been installed during recent
months

REMEDIAL ACTION--AREA C

The proposed remedial action for area C was also presented to MySDEC

personnel on January B, 1982, and was subsequently approved by letter from
NYSDEC dated Feb.5, 1982. The plan consisted. of excavation of an old
construction debris landfill suspected of being the cause of degraded
ground-water quality in Ehat area. AfÈer Ehe plan was approved., the
excavation r^7as accomplished with the rerpval of about 20,000 cubic yard.s of
rnaterial. The excavation was backfilled r¿ith clean soil, and a clay cap to
mínimize l-nf iltration was placed over the Ëop. IE .is believed rhat rhis
action has effectively removed Èhe source and thaÈ any remaining organics
in the ground \^7ater surrounding the excavated area will be effectlvely
contained and removed by continued punping of IBlf producrion well /i7.

RruEDIAL ACTION CONCEPTS AND ANALYSES--AREA D

Hydrogeolosy and Water Qualicy

Additional borings 1n the area D vicinity during March and April 1982
revealed that the extent of the degraded ground water i.s very liraited and
apparently centered around monitor weLL 1,-32. Further, the ground water is
within a perched saturated zone above a cLay layer with no direct evidence
that the material has migrated below the clay layer. The potentiomerríc
surface in the bedrock is considerably belor¿ che clay 1ayer, thus providing
a strong vertical gradíent for such migraEion, but no organics have been
neasured in monitor v¡ells, piezomeEers' or pumped wells tapping the bedrock
in the area D víc1niEy.
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ff Approxinately l0 feet of saturation exists above the clay layer in the
monitor veLL ll32 vicinity. the water table slopes westerly at about 0.5
percent, but. no organics T¡lere found to the west of moniEor well 1132.

Monítor Irrell i/32 Pumping Tesr

An 8-hour puurpíng test of monitor wel-i. lf32 was conducted utilízíng a

punping rate of 7 gpm. Water levels were routinely measured in the puroping

well and at t!¡o other moniEor well locations. Analysis of the data indi-
cated a reasonable hydraulic conductivity that would be expected. for the
silty sands and gravels overlying the clay 1ayer. Water levels responded
quíckly to the imposed pumping which $/as more representative of a confined
aquifer situatíon rather Ehan an unconfined sltuation EhaË v¡ould. have
othert¡ise been expected. A drawdoum contour map for conditions exisÈing
after 8 hours of purnping was also prepared. The estinated area of influ-
ence extended approxímately 200 feet to the \,rest, north, and east of the
pumped well and approximately 400 feet to the south of rhe well. W|Èhin
this area, ground v/ater was being directed towards monit.or weLL ll32 where
eventually it would be removed by purnping.

From Ehe pumping test of monitor weLL 1132, iÈ is estimared that the
safe continuous yield of the l¡ell is around 5 gpm. A relat.ively large cone

of depression surrounded the well and any degraded ground !¡ater r¿iEhin this
area would flow towards and be discharged by pumping. The area of
influence covers all suspected sources of organics l¡ithin area D.

Conclusions

The logícal renedÍal action scheme for area D is to pump moniEor well
ll32 and maintain a cone of depression that v¡ill assure the containment and

removal of the organics. Disposal of Èhe pumped water can be accomplished
through the aeration process in the nearby Lraste-water treatment plant.
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CONCLUSIONS AND RECOMMENDATIONS

The following summarLzes the conclusj_ons and recommendaEions (or
already approved actions) for remed.ial action in areas A, B, c and D.

Area A

Dissolved organÍ.cs in the ground water in area A can be effecEively
controlled through punping of production well /i2. In that prod.uct,i.on well
i/2 has a capability of producing at least 250 gallons per minute, it is
recommended that the production rate be increased to that level to further
assure containment.

The IBM Corporation further intends to take steps to remove as much of
the separace Phase organics as feasible in the buíIding 308-3I0 area. The
fÍrst acEion to be taken will be Ë.he removal of all old unused buried
storage tanks in that area, along with any separate phase existing,
adjacent to or under t.hose tanks. Where possible, the excavation will
proceed to the clay layer v¡hich has been identified approximately 20 feet
below the land surface. All soil fron this excavation will be disposed of
at a permítted hazardous r^raste disposal facility. A drainage sump wi1l be
installed which has a perforated zone through Èhe silr layer containing the
separate phase organics. The renaining portion of each excavation will be
backfilled with perneable marerials.

In additlon, studies will be ínitiated to help evaluate the possible
effectiveness of a horizontal draín for collecting separate phase solvents.
If such a drain is deternined to be reasonably effective and can be
constructed wíth Proven techniques wiEhout endangering buildings and

utilities, the plans for same will be presented Eo NYSDEC for review.

Area B

Design work on remedial action for area B is undenray as set forth in
a meeting with NYSDEC held on January 8, 1982, and described further in an
atÈachment to a letter to Mr. G. Burns dated January 20, 1982. Complered
construction and irnplenentatj.on of the plan is expected by Augusc, 1982.
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Area C

Conpletion of the excavation and backfill of Ehe old landfill has been
completed as presented previously to NYSDEC. The clay cap will be finished
in June 1982. Nevr moniEor wells have also been installed. IBM production
weLL ll7 will be purnped as necessary to remove the remaining organic
solvents ground \^/aEer in area C.

Area D

Purnping of monit,or v¡el1 /132 will provide an effective containment and

removal of maÈerials found in a saturated zone above the clay layer in area
D. rE is recommended Èhat monitor weLL ll32 be pumped at a constant rate of
about 5 gallons per minute and that the pumped water be piped Èo Ehe.

existing r,raste-v¡at.er EreaEment plant for disposal.
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SOURCE IDENTIFTCATTON OF TRACE ORGANICS IN

GROUNDWATER
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PHASEI-SUMMARYREPORT
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PHASE I SUI"IMARY REPORT

Purpose

The overall purpose of this investígation is to identify
the source or sources of organic chemicals found in several
privately owned individual households drinking water well-s

located north and east of rBM's East Fishkill fàcility.

As a result of the lack of available information regarding
the study area it was necessary to divide the investigation
into two fundamental- parts: phase f and phase Iï.

Phase I had two major objectives

1. Obtain basic information regard.ing the site.
2 - use the obtained information to design a logical

Phase rr program that would home in on the source
or sources of contamination.

Phase rr will have the primary objective of identifying
the source or sources of organic chemicals.

This Report provides the results of the phase r program

and makes reconmendations for a phase rr continuation of the
study.

Methods

Phase I was divided into five major information gathering
components:

1. Mapping

2. Sampling Program Review

3. Literature Search

4. Review of Existing Records

5. Evaluation of Existing WelIs
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The data so obtained would be summarized, evaluated,

to develop a second phase# used to draw conclusions and used

program.

Literature Search Orqanic Chemical Movement in Groundwater

l"lany investigators of organic chemicars in groundwater

were ident,ified. during the literature search. They have reported
that these chemicals ban traver rong distances underground

without significant reduction in concentrations due to
bioiogical, chemical or physical activity. rnvestigators have

also reported that when dissolved, contaminant plumes conform

.remarkabry well with groundwater flow patterns. Arr of the

solvents of concern in the present study are more dense than

water and have water solubilities ranging between l5or000 and

20,OO0,OOO parts per billion. It is noted that the highest

concentration of any of these chemicals found in wells in this
Study Area is 65 parts per billion. It can be concluded therefore,
that in this study Area the chemicals are dissolved in the

groundwater and they will therefore tend to migrate with the.

groundwater. fhis is important because if groundwater velocity (speed,'

and direction)is known, then, predictions can be made of the

direction, and to a lesser extent the distance, a source of ,:Fcontamination is from an area known to be contaminated. A1so, 
ú_

predictions of future areas of contamination can be made. E
æ

Groundwater will move from areas of higher groundwater level tr
to areas of lower groundwater leve1.' The velocity of groundwater

will be a function of the difference in groundwater
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elevation between two. points and the resistance to flow within
the waterbearing formation (known as the permeability).

The principles of organic solvent movement in the ground

are illustrated in Figure 1 which shows an area where the

groundwater surface slopes from left t.o right. ConsequentÌy,

the groundwater is moving from left to right. The Figure also

shows an impervious formation (aquilude ) sloping from right.

to left. Àn organic solvent that is more dense than water and

only slightly soluble is released on the ground surface at
point A. The solvent then percolates through the unsaturated

zone to the water table. After reaching the water table, the

undissolved solvent is carried to the right (zone C) by the

groundwater movement and vertically by gravity. Some of the

solvent becomes dissolved in the water and is carried further
to the right (zone D). After the undissolved solvent reaches

the impervious formation , it continues to flow under the

influence of gravity to the left.
Sources of Organic Solvents

Organic solvents have been used for a myriad of commercial,

industrial and domestic purposes. The more commonly reported

sources of organic solvents in groundwater are: industrial spiIls,
sloppy housekeeping by industry, leaching from dumps, landfills

or lagoons, use of septic tank cleaners and improper disposal of
household or other products. Table 1 provides more detailed

information regarding uses of organic solvents.
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FIGURE 1

ILLUSTRATION OF RELATIVELY INSOLUBLE AND DENSE

CHBIICAL RELEASE TO GROIJND STIRFACE
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During the investigation, homeowners were asked if they
knew of any nearby roadside dumping areas and any buildings
within the study Area that were used for,,other than d.omestic,,

purposes. with the exception of the smith property,which was

reported at one time to be used as a part-time autobody repair
shopr no "other than d.omestic uses,, \,/ere reported. No oi.
reported the existence of any roadside dumps

county and Town Highway Departments were contacted to
determine if they knew of the existence of any roadside dumping

areas. The County Public Works Department responded that when

work was performed on Lime Kiln Road in 1968, ro dump sites were

found.

The county Hea]th Department d.id not identify any in-prace
toxic substance sites near this study Area when it recently
made an'extensive survey of the County.

The map that was made as part of Phase I (to a scale of 1" - 50'
and with a contour interval of two feet) has been carefully
reviewed for fill areas that might have been used for illegal
dumping. No-such areas were identified.

Three additj-onal potential sources of contamination

cannot be overlooked. 1) migration of chemicals from the rBM

site, 2) illegal di-scharge of these solvents by waste haulers

and 3) contamination through residential use of the solvents.

As indicated in the Purpose, Phase r was designed as a basic

data gathering program from which a phase rr program, aimed

more specifically at identifying the source or sources of
contamination could be developed. For this reason, there
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is insufficient data presently available to incriminate or
exonerate any of these potential sources.

Soils and Geoloqv

soils in the study Area are sufficiently pervious to al-low
percolation of surface water and contaminants. rn most of the
study Area bedrock is shallow and consists of folded, faulted
and cracked dolostone that has been dissolved extensiveJ_y

along faults. Groundwater will move with relative ease along
sol-ution channels and faults.

Groundwater eualitv

Tables 2 through 6 provide the results of the on-going
organic chemical sampting program. These data indicate that
the highest concentrations of orqanic solvents were found

during January and February 1981. Generally, organic solvent
concentrations d.ecreased during the suÍtmer. Concentrations in
well water along shenandoah Road. has remained low through
september. The perez welL however, showed. increases i-n
organic sol-vents during September. There is insufficient data
available to conclude if this is a seasonal variation that
may be caused by changes in precipitation and groundwater Ievels
or if some other reason exists for this fluctuation.

These data clearly show two distinct areas where ground-
water contains organic solvents. one area is rocated north of
Route 52 near Binnewater Road. To date, two household drinking
water wells in this area have been shown to contain organic
solvents. The other area is located on the southern part of
Shenandoah Road. In this area, five we1ls have, oD occasion shown

the presence of organic solvents.
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Table 2

UILTON CHAZEÍ ASSOCIATES

REST'LTS OF HEå,IÎH DEPARTHE}IT COORDIÑATED SAHPLING
(411 Results ln ug/l)

I
@
I

LABORATORY

RAI¿, FILTERED OR BAILED
DATE SAHPLED

I Trtchlorðethane

Tecrachloroe le ne

Het lene Chlorlde I

CIS-I 2 Dich oeÈ

1.2 Dichlorocthan¿ 2

Carbon Tetrachloçlde

Tr lch lo r oe thy lene

Freon

Benzene

To lue ne

H, P.X I ene

o, lene

I Some samples sere reporÈed to have .a detectlon llolc of 2 ugll.
2 Some samples .lrere reported co have a dececcfon llnlt of 3 ug/t
G Collob Analytlcal Servfce

HD Ner¡ York Slate Departmenc of Healch Lab
1., Westchescer County Envl.rohroenÈal Laboracory
B Balled froù r¿ell

ïÇ/ì(¡Çî-

I

I

I

I

o

UE
o.d
u F-¡
oâ

I

t

5

I

I

nd

nd

nd

nd

nd

nd

rrrl

nd

ncl

nd

nd

nd

5l

215

R

65

v28

R

nd

l.-

'2/tt

58

2/5
R

5l

2/5
R

20

4/7
R

nd

4/7
F

6.7

5/ 12

R

nd

F

5 /ti

ntl

R

6/23

t.6

rr rl

F

6 /23

¡t tl

9.2

R

t /2t

1.6

nrI

F

7 /2t

ntl

t2

8/t
R

r.3

t.8

nd

8/t,

F

ntl

nd

nd

8/t,
F

l9

9 /t6
R

nd

9l rt
F

9.4

020

R

nd

rq 2(

F

t2

R

Vlc

nd

I l/t0
F

nd

F

r vrc

5.8

t2l t

R

-lLt

{>

nd

tzlL
F

PEREZ RESIDENCE
UUUIJ U U IJ l,t t^, IJ LI I.t t.t t.t t.l t.t f-rcccilDcuuü,

Ch loro forn
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TABLE 3

HTLTON CITAZE}I ASSOCIATES

RESTJLTS OF IIEÂLÎH DEPARTHÐTT COORDINATED SAMPLINC
(AIl Resulrs fn ugll)

'q

\o
I

LABORÂTORY

RÂIJ, FILTERED OR BAILED
DATE SAHPLED

I Trlchloròethane

Tetrachloroech lene

Het lene Chlor.l<Je I

crs-l 2 Dichloroe Lene

1.2 Dichloroethan¿2

Carbon Tetrach fde

1r lch loroe thy lene

Freon

Benzene

To Iuene

H, P lene

o,x lene

T

I Some samples sere reported to have a derecclon llmit of 2 "ClL2 Some samples .lrere reported to hàve a deÈecÈfon llmlc of I ug/l
G Gollob Analytlcal Servfce

HD Nes York SÈace DepartmenÈ of Health Lab
tJ lJesÈchester CounÈy EnvlronoenÈal Laboracory
B Bafled frorù sell

I

I

I

o

UÉ
od
!J
oo

I

I

I

5

I

I

nd

nd

nd

¡:d

nrl

nd

nd

¡rd

nd

ncl

¡rd

nd

l0

2/t
R

l0

2/l
R

nd

2/t7
F

)/t9
I' R

4 /21
F

\ l2l
R

5/12
Ì'

5/ t2
R

6/3C
F

6 /3(
R

7 /2f
!'

t /28
R

3/l I

1.3

nd

F

8/l r

nd

8/l I

F

t.3

9/22
R

nd

9 /22
¡

oÅs
B

tq2
R

to 2?
F

ll/r(
R

l yl(
F F

I l/10 12 l8
R

->

Þ

F
t2 /8

STONI' RESIDENCE
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TABLE 4

MILTON CHAZEN ÀSSOCIÂTES

RESI'LTS OF HEALTH DEPARTHE}TT COORDINAÎED S.A}IPLINC
(Âtl Resulrs fn ue/I)

q

I

o
I

LA¡ORATORY

RAW, FILTERED OR BAILED
DATE SAHPLED

I Trlchlo thane

letr hl oroe lene

lene Chlorfde I

cIs-l 2 Dichloroe lene

I ,2 Dlchloroerhane 2

Carbon Terrachlorlde

1r lch.loroe rhy lene

Freon

Benzene

Toluene

H.P lene

Or X lene

I Some samples tlere reporÈed to have a dececrlon llolc of 2 "glt2 Some samples.uere reporced co have a dececclon llrolt of 3 ug/l
G Gollob.Analytlcal Servfce

HD Neu York Scate DepartmenÈ of Health Lab
IJ l.restchescer Councy Envlronoental Laboratory
B Bafled froô r¿ell

I

I

I

I

5

I

t

I

I

o

OE
o.dpJ
o
a

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

I l2l
R

| /29
R

417

Þ

sls
R

6/2
R

7 /7
R

8/25
R

e/8
R R

tq 2''

R

il/l(

ù-
l¡-

>
ùF

ìF

>
ù-

t2/l
R

cHDr,¡t¡l,Jt.Jl.lt,t^tl,lt^J

loro f or¡¡
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LABORATORY

RÁf.T, FILTERED OR BÀILED
DATE SAHPLED

I Trlchlorôethane

Tetr h loroe len

lene Chl.orlde I

CIS-1.2 Dichloroec Ien

1,2 Dlchlorocchan¿ 2

Carbon letrachloqlde

Trfch 1o roe rhy lene

Freon

Benzene

To luene

¡{, P lene

o, x lene

TABLE 5

HILTON CHjIZFI ASSOCIATES

REST'LTS OF HE.ATTII DEPARTHE.JT COORDINAÎED SAHPLING
(All Resulrs fn ug/l)

Itntt of 2 ug/l
lfnlc of 3 ug/l

I Some samples Here reported to ha.ve a decectlon
2 Some samples.r.lere reported to have a dececcfon
C Gollob.Analyclcal Servlce

HD Ner¿ York SEaEe DepartmenÈ of Healrh Lab
t{ l¿estchesÈer CounEy Envlronmencal Laboratory
B Balled froú well

I

c
o

UÉo.i
!¡
o
Â

I

I

I

I

5

I

t

I

I

nd

rd

nd

nd

ntl

nd

nd

nd

n¡l

nd

nd

t0

7

.R
t/2t

¡rd

2/s
R

nd

nd

'2/l
r'

'25

ll

2/s
R

nrl

2-8

R

\lt4

nd

n<l

4/tt
F

2-A

l -8

5/ts
R

2. I

60

n¿l

5 /t\
F

lì(l

3.4

ì1

t /20
R

1.6

65

n¡l

5 /20
F

ncl

1.8

l7

5/20
R

rr <l

ntl

5 /2a
F

'ì.0

nd

6l2
R

n

nd

612
F

R6

I

7 lr
R

nrl

nd

7 /7
F

)A

l/il
R

l/l r

F

nd

8/r I

F

rr rl

elL
R

nrl

e/l
F

rqr5
B

2.2 nd

t0 /6
R

nd

r0/6
F

2.4

I I /3
R

nd

I I/¡
F

n<l

lVr
!'

0

3.0

tv2
R

n.l

->

->

-J>-

->

->
->

-l>

--a>
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TABIE 6

HILTON CIIAZEI ASSOCIATES

RESIJLTS OF HE.AI,TII DEPARfiBTÎ COORDINÂTED SAI,fPLINC
(Al1 Resulrs fri ug/t)

ryú ryr lë*ì

%*1

I

N.)
I

LABORATORY

RAIJ, FILTERED OR BAILED
DATE SAMPLED

I Trlchloròethane

Te c ra ch loroe rh le

lene òhlorlde I

crs-l D fch loroe c len

1,2 Dlchloroechan¿ 2

Carbon Terrachloçfde

Trlchloroe thylene

Freon

Benzene

loluene

H, P lene

o, lene

I
2

G

HD

IJ

B

{ç/}fiç

Some samples vere reported to have a detecÈlon lloit o
Some samples .eere reported Èo have; a dececÈfon llmft o
Collob. Analyclcal Servlce
Ner¿ York SÈate DepartmenÈ of llealth Lab
Hesfchester CounÈy Envfronnental Laboratory
Balled froö r¿ell

f-'"'giq;

vgl
ug/

f.2
t3

I
I

I

I

I

I

o

aÉ
o.dp >-¡
o
a

I

I

5

I

I

I

I

I

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

5

nd

ncl

2 /r)
R

nd

nd

ntl

nd

ncl

nd

nd

nd

nd

nd

r3

nd

ntl

212:
R

nd

nrl

ntl

ncl

nd

ntl

nd

nd

nd

nd

nd

¡r rl

t.6

B*
r0^ f

lud

nd

¡rcl

nd

nd

ntl

ncl

nd

¡rd

¡rrl

nd

nrl

nrl

R

rvrc

GC
SMITII RESIDENCE

HW

nrl

nd

nd

nd

ud

nri

nd

nrl

¡r cl

ntl

ntl

ntl

nrl

V28
R

ntl

nd

nd

nti

ncl

¡trl
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It is noted that water from two of the five we1ls in this
area was found to contain an organic solvent on only one sampling

day. rn both cases, follow-up samples have not confirmed the

original result. Despite the lack of confirmation of the original
sample result, the data is included on Figure 2 which shows the

approximate location of these we11s and the month in which an organic
solvent was first identified. Based on the available data, it is
impossible to conclude if the groundwater organic chemical

concentrations are: 1) in the case of lr{atheson and Picano wel1s,

true indications of groundwater quality or the result of errors
inherent in the sampling and analytical proced.ures and 2l the

iesult of multiple sources of contamination or the result of a

single release of solvents to the environment. The existing data

can be used to support or refute either argument. For example,

one could make an argument that the incidents are unrelated because:

1). the same organic solvents don't always appear in
samples from different we1ls, also

2).. there are currently wells that have never shown the
presence of organic solvents located in between wells
Lhat have and

3) results from the Matheson and Picano wells should be
discarded because they were not confirmed.

Comment:

If a single incident was responsible, one would expect a1l

wells downgradient of the contaminant release to show the

presence of the contaminant and the same compounds to be

present in each case. Also, one would expect results to be

reproducible and investigators should be allowed the

flexibility to question results that are not.
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The opposite

1).

argument can also be made as

all of the wells with org.anic
same general geographic area,

follows:

solvents are in the

21 . the presence of different compounds in different
wells can be explained because during the manufacture
of these solvents, it is common to produce smallerquantities of many other solvents and

3). the development characteristics of the presently
uncontaminated wells are unknown, consequently lfrey
may be developed into another water bearing formation
or a fracture or solution channel that is unrelated.
to nearby contaminated fracture or solution channels.

obviously, ad.ditional investigations that have the purpose of
clarifying the hydraulic and groundwater quality characteristics
of this area are warranted.

Organic solvent samples collected. after ground.water recovery 
,

from the Stone, Frank and Smith we1ls indicated tetrachloroethylene
present in the Frank well at 2.2 vg/L and I,I,l-trichtoroethane
present.in the Smith well at 1.6 ug/I, âI1 other analyses for
organic solvents were less than the detection limit. The Smith

well water also produced a petroleum like sheen which was observed

floating on the intermediate pumping tank. (The intermediate
pumping tank was a receiving tank for metered water pumped from

the weII. ) Water in this tank was subsequently pumped into a

tank truck and removed from the site. The material causing the
petroleum like sheen was sampled.. The Smith well was also bail
sampled at the end of the recovery test. The Westchester County

Environmental Laboratory reported the presence of a "high molecular
weiqht oil" and 0.35 parts per million (350. ppb) gaso]ine in the
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æ
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intermediate pumping tank sample and ten times less "high
molecular weight oil" and less than .2 parts per million (200. ppb)

gasoline in the sample bailed from the weII. It is noted Lhat the
well water leve1 was drawn down to the bottom of the pump during
the pump test and presumably most of the petroleum floating on top
of the water column was discharged to the intermediate pumping tank.
The results of these analyses are provided in Table 7. Each sample

was also analyzed for fourteen inorganic chemical parameters, pH,

coliform organisms, conductance and totar organic carbon. The

inorganic chemical characteristics of the Frank and Smith well
water are very similar. The water from the Stone well showed much

higher concentrations of alkalinity, sodium, chloride, and sulfate.
These dissolved constituents may be due, in part, to the influences
of deicing salt use on Route 52 and the j-nteraction between surface
activity and groundwater quality in a fractured dolostone aquifer.

t.

These variations in inorganic constituents provide the possibility
that dissolved inorganic compounds which are already present in
the groundwater may be used as an indicator for groundwater movement.

The Frank well also showed 22 coliform organisms per

100 m1 after the pump test was completed and prior to disinfection
of the we11. Subsequent resampling by the Dutchess County

Hearth Department showed total coriform levels in excess of
150 colonies per 100 mI. The Frank well was again disinfected
between November 12 and November 14. During this period, fecal
and totar coliform levels were significantly lower in the
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TABLE 7

HILTON CH.AZnl ASSOCIATES

ANÂIYTICAI, RESIn-TS OF PI]HPM WELLS

I.TELL TESTED

PâR.AHETER STONE

pRcANrc

i - Trt"hlo.oeÈhane

achloroe lene nd

Het lene Chlorlde nd

crsil 2 D{chloroe lene nd

I 2 Dfchloroethane nd

Cârbonte Èrachlorlde nd

roCÈ lcnc
Freon

Senzene

loluene
H.P Xylene

O , Xylene

Chloroforo
TNORGA¡¡I

Atka 1 inl t
Carb

BlCarbonate

Ca Hardness

' {h1or1de

Sodiun

Hanganese

Hagnesftm

Iron
PotassLum

Sulfate
Fluorlde
Nltrate
N1Èr1te

Amonla

Collforo
Conductance

TOC or COD

*Durinq the Smlth test a petrolelr lfke sheen.was.observed floatlng on water tn Èhe
pump cank. The water in the Eank uas sampled and wacer sas bailed directly from thewell. The balLed sanple contalned (.2 ppm gasoline and a hlgh molecular wei.ght oll.
The sanple from Èhe Èank cont.alned 0.35 ppm gasoline and l0 times more oil thãn the
balled sample.
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samples collected prior to disinfection than those collected fi:
after disinfection. The same trend of deterioration in raw

water bacteriological qo.iity r.= repeated on November 20 when

the household piping system was disinfected prior to installation
of an ultraviolet light disinfection unit. These data are

provided in Table B.

It is believed. that the deterioration in the bacteriological
water quality can be explained by short circuiting of the Frank's

subsurface disposal system discharge to their own water supply

we11. During the pump test, the pu*p"¿ water was contained

and removed. from the Frank property causing no increase in
hydraulic loading to the Frank subsurface disposal system.

After disinfection of the well on November 12, the well was

pumped to purge it of chlorine. The pumped water was treated
, .¿via carb-on filtration and then discharged to the subsurface

disposal system causing an increased hyd.raulic loading. No

evidence of surface out-cropping of water from the subsurface

disposal system was observed during this period. ft is believed

that the increased hydraulic loading caused an out-wash of

bacteria from the subsurface disposal system and that these

bacteria migrated very quickty to the Frank water supply well. F
Tab1e 5 also shows that nitrate levels are higher than normally ú-ït
expected in groundwater. This supports the thesis that a hydraulic 

=-
-q}.

interconnection between the subsurface disposal system and ,{

the well exists. Two possible locations for the short circuiting
exist:
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TABLE B

¡T.ANK RESIDENCE - SAHPLE RESIjLTS

¡ll¡å¡¡li l.-rl.{ *l Ù¡úr¿,

%-

ParsDeter

Tot61 Collforn (HF)

Iot¡1 Collforq (MPN)

Fecal Colfforo (HF)

Pecal Collfor¡ (HPN)

AGAR Plate Counc

Ghloride oall

A.monla og/1

Nltrlte ¡qgll

Nltrate og/1

I¡catlon
Dat e
Tloe

PreDie lnfecc lon
rL lL2 l8r

)lzo*

920

. 4*

2

838 r

NA

NA

NÂ

NÂ,

Pre W
LL 120 /8r
l2:30 PM

l5*

t7

2*

,,

340*

NA

NA

NA

NA

Poet W
tL 120 /81
3:00 PM

1t*
1z
(t*

1z
lil

NA

NÂ

N¡,

NA

XiEchen lap
rt /20 I 8L
3:00 PM

<tr
1z
( t't

1z
(t'r

,NA

NA

NA

NÀ

Raw Tap
rr l20 l8r

Rau Tap
rrl20l$L

5t

0.50

l.ott
4.75

Posc Dfslnfectlon
It/14/81
l0

293tt

350

33*

ll0

330*

NA

NA

NA

NÁ,

Poet W Pre W
rrl20/81 .' rrl?ol8t
l2r 8

I
H
\o

I

. I.

<2

(t*
1.2

8r

NA

NA

NA

NA

> 695¡t

540

l2l r

540

TIYTC*

NÀ

NA

NA

NA

7L

0.50

(.0¿

9. l0

t ReeulÈs are average of ¡hree analyeea

W - Ul¡ravloleÈ DlslnfecÈlon
HP - Ìleobrane fflter neÈhode, colonfee per 100 nl
HPN - oultlple tube nethod. colonlee per 100 ol
Agar Plate Counf - Colonlee per nl
NA - not analyzed
TIIIC - Too nr¡¡eroue fo count

TÇlì,¿¡Fî- 9,9, f,ç,{)f-,ìF-,P,P
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1). wastewater leakage from the normally sealed house-
hold discharge pipe, septi-c tank or septic tank
discharge PiPe or

21. improper filtration of bacteria after discharge from
the leach device due to insufficient soil depth.

This information is of interest to the present study be-

cause it demonstrates that in a fractured dolostone area, activity

near the ground surface can quíckly affect groundwater quality.

Static Groundwater Levels and PumP Tests

Table 9 provides static groundwater elevations for the five

homeowner we1ls, and the five IBM wells that were monitored. during

the pump tests. These data are plotted on Figures 3 and 4 and

show probable groundwater contours for the Route 52 area and the

southern Shenandoah Road area.

It is noted that all of the homeowner wel1s 1t" cased into

rock and then consist of open hole construction (uncased) for the

remaind.år of the depth. Use of this type of well to ascertain 
-..

groundwater leve1 elevations can result in misleading information

because more than one water bearing formation with different

groundwater levels may be intercepted by the open hole. The

resultant composite groundwater profile may not represent hydraulic

conditions in any one formation-

It is further noted t,hat all of the groundwat.er elevation S

data used in this Report was generated during a single day ti.-ïl
for the Binnewater Road area and over a two day period for 

=qÞ

the southern Shenandoah Road area. More d.ata, collected over a l{
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STATTC GROUNDWATER LEVELS

Homeowner Wells
Yeomans Sm rh

fBM Wel1s
B9

Date

LO/T3/BL

L0 /L4 /8t
70/rs/Bt

L0 /16 /81.

Date

t0 /L2 / BL

TO /L3 /BT

L0 /14/et

Frank

252.65

252.54

252.07

252.1.7

252.2r

252.rs

25L.96

253.30

253.55

253.60

253.60

255.42

255 - 37

IBM We1ls

24L.24

24L.1,7

232.40

STATIC WATER LEVELS

Homeowner Wel1s
Stone D atteo Prod. 9

245.LL

244.87 208.4L

233 .7 9

235.49
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I longer period of time is needed prior to use of the data in
predicting seasonal or longer term groundwater flow patterns.

Recommendations are included in this report for the establishment

and monitoring of a network of carefully located and constructed

piezometers in both the Binnewater Road and southern Shenandoah

Road areas. The installed piezometers will be used to gather

data that will allow the formulation of conclusions regarding

groundwater flow in which there i-s a high degree of confidence.

The data collected during phase I yields the preliminary
and tentative observation (for the above reasons) that ground-

water in the Binnewater Road. area may be moving in a southerly

direction and that groundwater in the southern Shenandoah Road

area may be moving in a northerly direction.

PUMP TESTS

A discussion of each of the three pump tests is provided

in the main report.
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CONCLUSTONS

This section of the Summary Report provides conclusions

that, have been generated as a result of the Phase I investigation.

In each case, when a conclusion is made that additional information

is needed, a companion recommendation has been included in

the next section of this Summary Report.

1). Organic solvent concentrations found in wells

in the Stud.y Area are dissolved and will move with

groundwater essentially unimpeded by physical, chemical

or biological processes. This indicates that if one

can determine groundwater flow characteristics, then

one can predict areas from which chemicals have migrated

or to which theY will migrate.

2). Groundwater will move from areas of higher

piezometric head to areas of lower piezometric head

(water flows downhill). Methods are available to

measure the velocity (speed and direction) of ground-

water flow

3). The organic solvents found in wells in the Stud.y

Area are commonly used by industries and are also

found. in many household products '

4). Neither homeowners nor County and local officials

reported the existence of any ioadside dumps or in-

place toxic substance sites located within this

Study Area that might contribute to the groundwater
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organic sorvent concentrations. The smith residence

was the only property identified as formerJ-y being
used for "other than domestic,' purposes.

There are two areas where groundwater has been

shown to contain organic solvents. One area is
located near the intersection of Binnewater Road

and Route 52. The other area is located on southern

Shenandoah Road. Data from carefully located and

constructed piezometers is needed prior to the

formul-ation of conclusions regarding groundwater flow
in which there is a high degree of confidence. The

data collected during Phase I yields the preliminary
and tentative observatj-on that groundwater in the

Binnewater Road area may be moving in a southerly
direction and that groundwater in the southern

Shenandoah Road area may be moving in a northerly
direction.

Organic solvent concentrations in groundwater

wells were highest during January and February 1981.

Levels generally decreased during the spring and

summer of L98L. Wells near Shenandoah Road showed

that organic solvent levels remained low into the

early Fall. The Perez well showed. increased levels
during September. There is insufficient data to
conclude if this will be a recurring seasonal trend.
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8).

e).

There is insufficient data available to
conclude if the organic sorvents present in wells on

southern Shenandoah Road are the result of a common

environmental release or, separate unrelated releases.

Water samples collected for organic chemical

analyses during this stud.y showed no detectable

concentration of solvents in the Stone well , 2.2 'Jg/I
tetrachloroethylene in the Frank well and 1.6 ug/t
I,I,1-trichloroethane in the Smith well. The Smith

well also showed the presence of gasoline and "high
mol-ecul-ar weight oi1". These samples were alI bailed
directly from the well thereby eliminating any

influences that the household pipinq system might

have had on water quality. It is concluded, therefore,
that these solvents r^¡ere actually present in the

groundwater in these wel1s

There is a significant difference in the inorganic

water quality (caIcium, sodi-um, chlori-de and sulfate)
of water from the Stone well and water from the we1ls

sampled on southern Shenandoah Road. It may be

possible to use this dissimilarity to trace ground-

water flow by sampling and measuring these parameters

at various locations within the Study Area.
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The rapid deterioration in bacteriological
quality of the Frank well water d.ue to increased

hydraulic loading of the subsurface d.isposal system

demonstrated that in a fractured dolostone area,

activity near the ground surface can quickly affect
groundwater quality.
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PHASE TI RECOMMENDATIONS

This sect,ion of the Report provides recommend.ations for
continuation of this investigation. The reconmendations are

provided in three d.istinct, groupings as they appry to the 1)

southern shenandoah Road area, 2) the Binnewater Road area, an¿

finally 3) the overall Study Area.

Recommendations are characterized as ,,need,, or ,,possibly

needed" according to their perceived overall importance in
facilitating the successful completion of this study.

Reconnnendations labeled "need" are important and shourd be under-

taken. Recommend.ations labeled "possibly needed" should be

considered as logical adjuncts to this study.

1). SOUTHERN SHENANDoAH RoAD

Need:

Accurately and reliably determine groundwater flow

characteristics for the area s.hown in Figure 4 . It is noted

that the data included in tfri= Report was based on low

volume,short duration purnp tests and. observation well water

level monitoring from partially cased wel1s. Although

the data is useful in the formulati-on of preliminary

observations, accurate water elevation data from controlled.

observation points is needed to achieve a greater degree of
confidence in projected groundwater flow patterns.
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Plan-and implement a systematic piezometric net-

work for this part of the Study Area. To the extent feasible
place piezometers on public land. If piezometers need to

be placed on private landrsecure permission from land-

owners for their placement. Plan a high rate, extend.ed

duration,pump test to obtain fie1d, measurements of the

hydraulic characteristics of the aquifer. This may be

accomplished by temporarily installing a high yield pump

in one of the existing residential wells or installing a

new well specifically for this purpose. Monitor ground-

water Ievels in the piezometers during the test. Also

monitor groundwater leveIs for an extended period

Product:

- Use the obtained. data to develop a model of ground-

water flow in which there is a high degree of confidence.

B. Need:

Obtain accurate information regarding groundwater

development characteristics of ad,ditional we11s in the

southern Shenandoah Road area. This informatiön will be

used to predict if the homeowners t're using water from t,he

sarne waterbearing formation, and if appropriate, as ad.d-

itionat groundwater level monitoring points. We11s on

property owned by the following residents will be included

if permission from the homeowner is secured: Grasso,

Vrouvas, Picano, Baker, Ivlosca, Livingston and Matheson . 
-u

d
d
Itt-

ulr,-
l_

=@-H

:

t

t

t
L

L

L
I

¡

{

I
I
I -30--



i-

I co=
co=

I
lJ-_
tu_

I

E¿
@:
H-

LF
I

t

t

Method:

. on-site measurements of each welr wilr be made by

removing the sanitary seal and determining the depth of
the casing, the pump depth, the elevation of the bottom

of the well and the static water level. rt is advisable

that bacteriological samples be collected. prior to the

on-site measurements

Product:

A tabulation of the obtained data, conclusions

regarding development similarities and conclusions regarding
the water source formation for each werr wirl resul-t from

this segment of the investigation.

C. Need:

Collect and analyze septage from household septic
tahks in the southern shenandoah Road area. As indicated
in the Report, there remain three potential sources of
organic solvents in the southern Shenandoah Road area:

1 ) . Migration from the IBM site,
2l - household use of solvents and

3). iIIegal discharges by waste haulers.

A possible transport vehicle'of household solvents to the

groundwater is the individual subsurface disposal system.

(see the discussion of the Frank well results in section v).
Analysis of septage from household septic tanks will provide
valuable information regarding t.his potential source.
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Method:

With the permission of .the homeowners, samples

of septage will be obtained from the forrowing properties:
Grasso, Vrouvas, Picano, Baker, Mosca, Livingston and

Ittatheson.

Product:

A tabulation of obtained data and conclusions

regarding the likelihood that these potential sources

of organic solvents are contributing to groundwater,

organic solvent concentrations will result from this
segment of the investigation.

D. Need:

As indicated, a preliminary and tentative observation

is that groundwater, at least in mid-October 1981, may be

migrating in a northerly direction in the area shown in
Figure 4. There is a need .to obtain additional ground-

water quality data for this area to determine if there are

any notable trends or correlations with ground.water flow

predictions.

Method: '

Use the piezometers referred to in (A) above for
moni-toring purposes if it is determined that groundwater

from the piezometer is representative of locaI groundwater

quality. rf needed, install monitoring wells in appropriate

number and locations to insure representative sampling.
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H-Initiate a program to obtain samples from the monitoring

wells. Analysis will be made of the organic and. inorganic

chemical quality of the sampled water.

Product:
I

I

I

Tabulation and evaluation

made to determine if groundwater

can be correlated.

of the data will be

I
I

flow and groundwater quality

2 BINNEWATER ROAD AREA

Need:

Àccurately and reliably determine groundwater flow

characteristics for the area shown in Figure 3 . It is noted

that the data included in this Report was based on a 1ow

volume,short duration pump test and observation weII water

level monitoring from partially cased we11s- Although

the data is useful in the formulation of preliminary

observations, accurate wate,r elevation data from controlled
observation points is needed to achieve a greater degree

of confidence in projected groundwater flow patterns"

Method:

Plan and implement a systematic piezometric net-

work for this area placing piezometers on public land along

Binnewater Road., Route 52 and. Old State Road. Plan a

high rate, extended duration pump test to obtain Tield
measurements of the hyd.raulic characteristics of the
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aquifer (IBM's production well No. 9 will probably serve

this purpose) . lvlonitor groundwater levels in the

piezometers during the pump test. Also monitor ground-

water levels for an extended period to oËserve seasonal

trends.

Product:

Use the obtained data to develop a mathematical

this part of the Study Area.model of groundwater flow for

B Possible Need:

Collect and analyze septage from household septic

tanks in the Binnewater Road area. As indicated in the

Report, there remain three potential sources of organic

solvents in the Binnewater Road area:

. 1 ) . niigration from the IBM site,

2) . household .use of solvents and

3). illegal discharges by waste haulers '

A possible transport vehicle of household solvents to the

groundwater is the individual sr:bsurface d.isposal system.

(See the discussion of the Frank well results in Section V).

Analysis of septage from household septic tanks will provide

valuable information regarding this potential source.

Method:

With permission of the homeowners, it is recommended

that samples of septage be obtained from the following

propertl-es: Stone, Stephens, Eaton and Perez.
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Product:

A tabulation of obtained. data and conclusions

regarding the likelihood that, these potential sources of

grganics are contributing to groundwater organic solvent

concentrat.ions will result from this segment of the

investigation.

3. OVERATL STUDY AREA

A Possible Need:

Recommendations 1A and 2A above provide for detailed

groundwater flow modeling of the southern Shenandoah Road

and the Binnewater Road areas. It is of interest, although

not critical to Phase lf of this study, that a ground.water

flow model also be developed to include that portion of the

Phase I Study Area located in'bètween the two areas

recommend.ed for modeling.

Method:

Plan and implement a systematic piezometric network

for this portion of the Study Area. To the extent feasible,

place piezometers on public land. If piezometers need

to be placed on private land' secul€ permission from

landowners for their placement. Include t,hese observation
I

points in the high rate, extended duration, pump tests

described in 1A and 2A above

Product:

The obtained data will be used to generate a

mathematicai model of groundwater flow for this area.
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B. Possible Need:

significant variations in inorgani-c groundwater
quality were noted between the Binnewater Road area and

the southern shenandoah Road area. These inorganic
chemicals may be used as in-place chemicar tracers of
groundwater flow characteristics.

Method:

Measurement of those parameters in groundwater at
various locations within the study Area will provide the
data needed to plot isopleths (lines connecting points of
equar concentration analogus to topographic map contour
lines of equal ground 1eve1s) of inorganic chemical
concentrations. one would expect that these chemicals
will move with ground.water thereby providing a method of
tracing groundwater movement by measurement of inorganic
chemical concentrations at various locations within the
Study Area.

Product:

A map of inorganic chemical isopleths will be

prepared and evaluated. concent,ration changes are
expected to reveal groundwater movement characteristics.
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GLOSSARY OF TERMS AND ABBRIViATIONS

Aquifer - A saturated bed, format'ion or group of formations that
yield water.

Groundwater Table - The levels at which water stands in wells that
penetrate an unconfined water body.

Piezometer - A tightly cased non-pump'ing well, generally of small
diameter, which is used to measure the stat'ic pore-water
pressure onìy at the depth of the screened (or open) portion
of the hol e.

ppb - Part per billjon approximates microgram per ljter.

ppm - Part per millìon approximates milligram per liter.

Subsurface D'isposal System - Alì pipes, septìc tank and leaching devices
used to dìscharge sewage jnto the ground.

uglkg - Microgram per ki'logram approximates part per billìon.

Study Area - Approximate'ly 38 private lots located along Route 52 and
Shenandoah Road on the northern and eastern borders of iBM's East
Fishkill facìlity..{

I¡\i

cct-

1
I
L

L

L

L

L

I

c0-
Itr-

uh
t_

=qÞ

I*(

L

I

I

't11

H



co=
co=

t
lJ-
lr¡-
E>
c0-
H:

fl

I
t

-
I

I EXECUTIVE SUMMARY

This Report provides the results of the second phase of a_

two part project almed at determining whether or not IBM is the

source of the organic chemicals that were found in four homeowner

wells that are located north and east of IBM's East Fishkill
facility. The Study Area is comprised of approximately 38 private

lots that are located along Route 52 and Shenandoah Road on the

northern and eastern borders of IBM's East Fj-shkill facility.
The Phase I investigation concluded that the organic cÀemicals

that have been found in wells in the Study Area are dissolved in
groundwater and therefore groundwater flow is the principle means

".t organic chemical transport. The Phase I report recommended that

additional piezometers be installed in the Study Area to provide

data from which an accurate groundwater flow regime for the Study

Area could be developed.

The piezometers were completed duri-ng July of 7982. An aquifer
pump test resulted in a determination that the piezometers in the

Study Area are hydraulicaì.ly i-nterconnected. This was critical

because it allows use of the piezometric surface el-evation data

to develop a groundwater flow regime for the Study Area. Data from

the piezometers for August, September and October have been used

to develop groundwater flow regimes in which there is a high degree

of confidence. Throughout this period, and for the entire Study

Area, the predominant direction of groundwater flow has been toward

IBM's East Fishkilt facility. Also, groundwater was not found to

be flowing from IBM's East Fishkilt site into the Study Area.
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A review of the organic chemical water quality data from

the Health Department coordinated sampling program that was

sponsored by IBM, and data from samples collected from each of the

pi-ezometers installed during Phase II indicates that:

a). the concentrations of organic chemicals in the homeowner
we11s decreased between the winter of 1981 and September
of I9B2;

b). not all of the wells contain the same organic chemicals;

c). uncontaminated wel1s are located in between wells l-n
which organic chemicals have been identified; and,

d). none of the piezometers contained detectable concentrations
of the organic chemicals for which they were analyzed.

These data support a conclusion that the organic chemj-cals

that have been found in all of the homeowner wells did not result

from a single release of organic chemical-s to the environment.

The Phase I Report concluded that subsurface disposal systems

are a possibl-e means of transport of contaminants into the groundwater

of the Study Area. During Phase II, sludge samples from two septic

tanks were collected and anaTyzed for the same organic chemlcals

for which homeowner wells were anaLyzed under the Health Department

coordinated sampling program. Bach of these samples confirmed the

presence of organic chemicals.

This investigation leads to the conclusi-ons that: -

of
a). the IBM East Fishkill facility's on-site groundwater €--

problems are not the cause of the organic chemicals I

that have been found in four wells in the Study Area and., E
b). the most likely source of the organic chemicals that F

have been found in homeowner well water is some on H
premises use or disposal of conmon household products
that contain these compounds.
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II. INTRODUCTION

A. The Study Area is comprised of approxi-mately 38 private

Iots located along Route 52 and Shenandoah Road on the northern
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and eastern borders of

Study Area showing the

in Appendix A.

regarding

a logical

tasks were

* A sanitary
any likety

*

B. PHASE I REVIEW

Phase I was designed to gather background information

the Study Area and to use this information to formulate

Phase II continuation of the Study. The following specific

included in Phase I.

IBM|s East Fishkill- facility. A map of the

locations of each private lot is provided

survey of the area was conducted to identify
sources of organic chemicals.
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A literature search was undertaken to catalogue
the experiences of other investigators of organic
chemical transport in groundwater.

The construction characteristics of homeowner we1ls
were measured to identify similarities and dissimilarities
of wells with and without organic chemicals.

Three homeowner we1ls that were shown to contain
organic chemicals were pump tested to ascertain
their hydraulic characteristics and to identify
any possible hydraulic interconnections between
various homeowner well-s.

The static groundwater 1eve1s found at homeowner
wel1s and nearby piezometers were measured and
used to make preliminary observations of the ground-
water flow regime within the Study Area

The organic chemical water quality data that was
generated as a result of the Health Department
coordinated sampling program was reviewed and
interpreted.
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Comptetion of the above work items resulted in the following E=@-

conclusions. H-

1. The sanj-tary survey did not reveal the presence of any

road.side dumps or other overt sources of organic chemicals within

the Study Area

Neither homeowners, County nor IocaI officials reported

the existence of any roadside dumps or i-n-place toxic substance

sites located within the Study Area that might contribute to the

organic solvent concentrations of groundwater in this Study Area.

The Smith/Tomasi residence was the only property identified as

formerly being used for I'other than domestic" purposes.

2. The literature search revealed that:

a). the solubilities in water of the solvents found

in the Study Area range between 150,000 and 20 
' 
000,000

parts per billion (ppb) and that dissolved solvents

can be transported long distances by groundwater.

The highest concentrations found in any well in the Study

Area was 65 ppb. Therefore it was concluded that the solvents

in groundwater in the Study Area are dissolved and that

the primary transport mechanism is the movement of

groundwater" 
-=

b). groundwater will move from areas of higher ground- cÛ-

ú-
water level to areas of lower groundwater level. Ït

Ec). the solvents found in weLls in the Study Area ff
have been used for many commercial, industrial and

domestic purposes. The more commonly reported sources
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s{q- of organic solvents in groundwater are: industrial
spills, sloppy housekeeping by industry, leaching
from dumps, landfirls or lagoons, use of septic tank
cl-eaners and disposal of household or other products.

3. The evaluation of homeowner wells showed that:
a). for the southern shenandoah Road al^ea-, the Frank,

Yeomans and smi-th/Tomasi wells were compJ_eted at about

the same elevation as rBM's shatlow bedrock piezometer

network. Because of this, it was possible to use ground-

water elevation data generated from these wells and

nearby shallow bedrock piezometers to make preriminary

estimates of the groundwater flow regime for southern

Shenandoah Road.

b). for the Route 52 and Binnewater Road area, the

DiMatteo and Stone welts were completed at slightly
higher elevations than rBM's shallow bedrock piezometers.

rt was judged, dispite these differences in elevation, that
preliminary estimates of the groundwater flow regime

for the Route 52 and Binnewater Road area could be

generated from groundwater elevation data from these

we1ls.

f
t

f
¡

I
åt

i¡
5

¡t¡

,r
:

I
II¡

It{

t
1

I

i
T
+

t¡
{_

¡
I
i

i
I|-

4. During October 1981, short duration low volume

tests were performed on the stone, Frank and smith/Tomasj-

During these tests, the groundwater elevation of nearby

homeowner wells was monitored. The stone werl pump test

pump

well_s.
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a hydraulic interconnection between the Stone and DiMatteo wells
in the Route 52 and Binnewater Road area. The tests on southern

Shenandoah Road confirmed a hydraulic interconnection betrveen the
Frank and Smith/Tomasi we11s.

These findings were important because they demonstrated the
appropriateness of using groundrvater elevation data from these

wells to make preliminary estimates of the groundwater florv regimes

for these areas.

5. During the Frank welI pump testr and subsequent attempts

to disinfect the well, it was discovered that the Frank,s subsurface

disposal system was "short circuiting" to their well. This shorved

that in a fractured dolostone area, subsurface disposal systems

are a possible means of transporting contaminants into the ground-

water system.

6. The static groundwater elevations obtained during

October 1981 led to the preliminary conclusion that groundwater

in the southern Shenandoah Road area was moving northeasterly across

Lime KiIn Road then northerly parallel to Shenandoah Road and finally
northwesterly back onto the IBM site. Data obtained during this
same period for the Route 52 and Binnewater Road àlea, led. to the
preliminar,y conclusion that groundwater was moving generally in
a southwesterly direction across Route-52 and onto IBM's site. It
was further concluded that groundwater elevation data over a longer
time frame should be obtained to help formulate conclusj-ons in which

there is a hi-gh degree of conf idence
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7. The organic chemical water quality data that was

generated as a result of the Health Department coordinated sampling

program indicated, in general, a decrease in the organic chemical

levels of water from homeowner wells between the beginning and end

of 1981

g. Finally, the Phase I Report concluded that there were

three potential sources of the organic solvents that tffere found

in the homeowner we1ls: 1) migration of chemlcals from the IBM site,

2> i11ega1 discharge of these solvents by waste haulers and 3)

contamination through residential use of the solvents. The Report

further concluded that a Phase II continuation of the Study was

needed to clarify the preliminary conclusions that were generated

in Phase I and to resolve whether IBNÍ was the source of the organic

chemicals found in homeowner welIs.

c PHASE II PURPOSE AND WORKPLAN

1. PURPOSE

The purpose of Phase II was to clarify the preliminary con-

clusions that were generated during Phase I and to determine whether

or not IBM was the source of the organic chemicâIs found in four

homeowner wells (Frank, Perez, Stone, Smith/Tomas) in the Study

Area.

2. WORKPLAN

:
t
?
4

I
!_

co-
@-

A Workplan was develoPed to

Phase II. The Workplan consisted

accomplish the purposes of

of the following elements:
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b).

i. The organi-c chemical water quality data that was

generated during the tteaitfr Department coordj-nated sampling

program was to be reviewed and interpreted. In particular,

any identifiable trends in the water quality of individual

wel-ts were to be noted. An overal-I review of these data

and the water quality data to be generated from the Phase II

piezometers r,vas to be performed to determine continuity or

discontinuity of the organic chemical water quality from

one sampling point to another.

ii. Water samples were to be obtained from a number

of homeowner wells and analyzed for inorganic chemical-s.

These data were to be used to determj-ne if inorganic

chemical water quality concentration gradients exist

within the Study Area. If gradients were found to exist,

these data were to be used as in-place chemical tracers

of groundwater movement.

Septage Sampling

The Phase I Report identifj-ed subsurface sewage disposal

systems as a possible source of the organic chemicals that

have been found in homeowner wells within the Study Area.

The Phase I literature search did not identify any reports

of the organic chemical quality of septage. Septage samples

were to be obtained from a septic tank within the Study

Area to determine if the sludge contained the types of organic

chemicals that have been found in homeowner wells within the

Study Area.
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c). Groundwater Flow Direction

The primary means of transport of dissolved organic

chemical-s in groundwater is ground.water flow. Therefore an u.".,"u.t.
determination of the groundwater flow direction within the Study

Area is prerequisite to a determination of whether or not IBM is
the source of the organic chemicals that have been found in wells
in the Study Area. Three work elements were to be accomplished

that would allow formulatj-on of a groundwater flow regime for the

Study Area in which there is a high degree of confidence.

i. A review of the surfacial geology of the Study Area
was to be made to determine the location of any structural
disconformities that would influence groundwater
inovernent.

r
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A lcnger duration and higher yield pump test was to
bc performed 1n the southern Shenandoah Road area to
identify the presence of hydrauJ-ic interconnections
between piezometers within the area. Confirmation of
the presence of hydraulic interconnections between
piezometers within the Study Area is necessary for
proper interpretation of piezometric surface data and
subsequent development of the groundwater fl_ow regime.

The piezometric surfa-ce, as determined by the piezometers
that were to be installed during Phase II and the nearby
piezometers on IBM's property, would be used to generate
a groundwater flow regime for the Study Area in which
there is a high degree of confidence.
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III INVBSTIGATION RESULTS AND DISCUSSION

A. Water Quality
1. Health Department Coordinated Organic Chemical

Sampling Program

The organic chemical- water quality data that was generated

as a result of the Health Department coordinated sampli-ng

program is provided in Tables B-l through 8-6 of Appendix B.

Water Quality data from the Perez, Frank, Stone and Smith/Tomasi

wel1s are also provided in Figure 1. This Figure shows that

the organic chemical content of water from these wells generally

decreased between early 1981 and the fall of 1982.

Water from the Perez weII had cumulative solvent concen-

trations of 65 ug/I and bB ug/l respectively in January and

February 1981. Eight of the nine samples that were collected

during the remainder of 1981 had detectable concentrations

of organic solvents ranging between 5.8 and 20 ug/1. Only

two of nine samples that were collected between January and

September of 1982, had detectable concentrations of organic

solvents. ,Ín these two samples, 1r1,1-trichloroethane was detected

at L.6 and I.2 ug/l

Water from the Frank well had cumulative solvent concen-

trations of \7 ug/I and 38 ug/1 respectively in January and

February of 1981. Ten of the thirteen samples that were collected

during the remainder of 1981 had detectable concentrations

of organic solvents ranging between 2.3 and 9.7 ug/I. Onty three
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FIGURT 1

Hùi'iEOl.lNER t^tELL S0LVENT C0NTENT

(The Sum .of al'l Species Detected)
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of eight samples that were collected between January and August

of 7gB2 had detectable concentrations of organic solvents. In these

samples the tetrachloroethylene concentrations were 1.3, L.7 and

5 ug/l. 1,1,1 Trichloroethane was also found in one of these samples

at a concentration of 2.O ug/I, Finally, p-Dichlorobenzene was

found in the sample that was collected during June tg9z.

During the enti.re sampling period, only three of twenty-two

raw samples from the Stone weIl had detectable organic solvent

concentrations. Two of these samples, that were collected during

February 1981, had concentrations of 10 ug/1, 1r1,1 trichloroethane.

One sample collected during August 1981 had à concentration of

7,7 ug/I 1,1r1 trichloroethane. None of the raw samples that were

collected during 1,982 had detectable concentrations of organic

chemicals.

samples that were colleeted from the Smith/Tomasi

residence duri-ng February 1981 had methyJ-ene chloride concentrations

of 5 and 13 ug/l. A sample that was collected during October 1981

had 1.6 ug/L of 1r1,1 trichloroethane. No detectable concentrations

of solvents were found in samples that were collected from this

well during May, June, July or August of I9B2-

During 1981 the Grasso well occasionally showed the presence

of methylene chloride, CIS 1' 2 dichloroethylene and

L12 dichloroethane at 1evels that were slightly above the analytical

detection Iimit. No detectable concentrations of solvents were

found in the four samples that were collected from this well between

December 1981 and September 1982.
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F}:. The data contained

organic chemj-cals have been

Table 1 is a list of

been found in water

Yeomans wel1s.

1,1,1 Trichloroethane
Tetrachloroethlyene
Methylene Chloride
CIS-1, 2 Dichloroethylene
1,2 Dichloroethane
p-Dichlorobenzene

in Appendix B also shows that

found in different homeowner

the names of the chemicals that have

from the Frank, Grasso, Smith/Tomasi and

TABLE 1

different

wel-1s.

no
no
no
no
no
no

I

i
t
1

{I
¡

ORGANIC CHEIÍICALS FOUND IN WELLS ON
SOUTHERN SHENANDOAH ROAD

Frank Qmith/Tomasi Grasso Yeomans

¡

¡
I

yes
yes
no
no
no
yes

yes
no
yes
no
no
no

no
no
yes
yes
yes
noIi
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Table 2 provides data regarding the completion of nine

homeowner wells within the Study Area. These data show that

the Frank, Yeomans, Smith/Tomasi and Grasso wells are completed

at approximately the same elevation. One would therefore

expect that these wells take water from the same aquifer.

The data from Tables 1 and 2 support a concLusion

that a common release of contaminants to the environment

is not responsible for the organic chemicals that have been

found in these wells. This conclusion has been reached because

one would expect that each well that has been affected by

a colnmon release to contain the same chemicals. Furthermore, one

would also expect all of the wells that are downgradient of the
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cû-
It¡-

t¡r'-
t-

=fIÌ-H

_1 Q-

I



I

\ &

TABLE ¿

HOMEOI,INER WELL COMPLITION DATA

Homeowner

Date of Measurement

Top of Casing

Bottonr of Casing

SLatic l,later Level

Punrp Setti ng

Bottom of Boring

tone Perez **

5/27 /82

297 .5?

277

250.22

I 98. 02

DiMat

t9 / 14 /Br

302.36

291.36

244.87

197. 36

5/27 /82

266.76

254 .46

236

228

5/27 /82

263.96

258.96

233

ELEVATION *, FEET
tão - 

-si.,i.efi;**-*- -Bå kèF*i* -- -Frãnk -- --Yèbnrans- - -

lo/15/81 ro/t5/Bt

299.60 261 . 19

252.54

194.85

178.77

Srii ihiTo;r¿i-i- - -Gras 
so

l0/lsl8l 5/?7 /u2

26?,?1 279.43

266

253.30 255.93

2t8.96 216

176.71 t74

l0/t4/Bt

281.37

274.04

235 .49

tBr.37

160.21

I

I

186.03

*Eìevations based on IBM bench nrark 19 at eìevation 257.90
**This weìl was reported to be 20' lower. An obstruction was encountered at elevatjonbotton of the weìì or nray have been the purnp.

***This Sicureìla well has been abandoned. It reportedìy went dry during 0ctober l98l,
****This Baker weìì has been abandoned. It reportedly went dry during 0ctobcr l98l.

25?,21

198 that nray have been the

f.il I Ï0r,r cil^ltN ASSoc IATtS I t/rì;l

TÇAn¡Çi-

l'*. f*d¡ f^.r*¿{. f*¿úd p4,Ál

¡\

**l DE*... És{t I nih¡ù$¡.ì 4¡s¡,'".
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contamj-nant release point to be contaminated. within this ff=
study Area neither of these expectations are realized.

z. organic chemical l'fater euality Data from piezometers

Water samples were collected from the eight piezometers

that were instal-red in the study Area. These samples were

anaryzed for the same organic chemicals for which homeowner

water supplies were anaTyzed under the Health Department coordinated

sampling program. The shallower .bedrock piezometers were screened.

at approximately the same elevation as the Frank, Srnith/Tomasi,

Yeomans and Grasso weIls. The deeper bedrock piezoineters were screened
at an elevation that is approximately 50 feet deeper than

the shallow bedrock pì-ezometers. The data that is provided in Tabte

3 shows that no detectable concentrati-ons of solvents were

found in samples that were taken from these pi-ezometers during

August, September or October , 1982. For the same reasons

that were stated in the previous section of this Report, these

data support the conclusion that a com.mon release of contamj.nants

to the environment is not responsible for the organic chemicals

that have been found in all of the homeowner wells.

3. Inorganic Chemical Water Quality Data

Table 4 próvides the inorganic chemical water quatity F
d,ata that was obtained from homeowner water supply wells within ú-

u¡-
the study Area during 19Bl- and 1,982. These data were obtained

because the Phase I Study indicated that there was a possibility
of a large variation in the inorganic chemical- water quality
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TABLE 3

RESULTS OF ORGANIC CHEMICAL ANALYSIS OF IIATER FROM PIEZOMETERS

(Aì ì Resul ts in uq,/l , Aì ì Sartr¡rìes Col lected in l9B2)

l^JTLL 862
LABORATORY

RAI,I, FILTTRED OR BAILED

DATT SAMPLED

I Trfchlorðet ne

Te t rach loroe th Ie ne

Hec lene Chlorlde

crs-l 2 Dichloroec I enc

I ,2 Dic't¡loroethân¿

Carbon -Tetrachlo
¡ lde

Tr fch lciroe thy lene

Fr eon

Benzene

Tolucne

t,ll^,t.t
B

r0/4

I

Ol
I

M, P

o, x

lcne

lene

l.J

B

nd

TÇ/},¿¡Fî- g,g,

- ly'estchester County Environntentaì Laboratory
- B¿iìed fro¡rl rvelì
- Not dctccted ôt spL'cì ficd detection I ini t

MILTON CIIÂZIN ASSOCIATES II/TI2
8E

f I il

.rw{ r,es1 ]ìM'Þl

1

I

I

I

I

5

I

I

I

I

I

I

o

oÉ
ø)o

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

B

3/ 1r

B

9/t0

_>

!>

-Þ

--b

-Þ

-l>

B

l0/4

Ì.,

WELL 855
wÌ",l

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

B/11

B

nd

nd

B

9/to

-ÞÉ

-¡Þ

->

->

--l>

B

10/4

!t
WELL 856

l,lt^l

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

B

B/ll
B

9/to

-Þ

B

t0/4

t,lELL 857
t^,t^Jl,l

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

B

B/ll
B

9/r0 10/ 4

B

WELL B5B
Ht",H

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

I
B/ll

B

9/ro

>

to/ 4

B

l^lELL 859
t.,l,ltt

n(l

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

8/n
B B

9/t0
B

10/4

860
t.l

t.lTLL
t.l I,J

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

B

B/ll
B

9/r0

È

-ÌF

B

t0/4

I.JELL 86I
l^lt,lt.l

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

B

B/r r

It

9/ l0

Ch I oro for m

T,?,0f-,T.
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TABLE 4

RESULTS OF INORGANIC t^lATER QUALITY ANALYSES
(Alì RcsulLs in l¡gll Except plt)

PERE Z

9-8-82 5- l0-82

t,l

< 0.05 NA

D i PIATTEO

B-9-ftz

|,l

6.9
-NT---

&

Sarnpìc Locatiorl

D¿ te

l- ¡ llo r'¿ Lo r'

lrror'9arri c Par¿rletels
Alu¡rrirtu¡¡¡
Alkal nì

onò te
Bi carbonate

CA tla
rõrJt r e5s-clìtã¡ida

-sò¿i uill-Mð
nq¿nese

M¿ i u¡n

ron
Pot.rss I Uill

Sulf¿tc
Fìuolitic-Ni

¿rd tc
te

Arr¡r¡orr

0ihói;
jH

TI)S

RiJSSELL

5- 10-82

Na nco

NÂ

STONT

B- 9-82

t,l

< 0.1--1.0- -'-

IO-81

l,l

330.-- Ni\---820. --

it,-9-t,2

I,J

247 .
¡oB. 

--

__ NA___ __
< l.

-- _0.16 _

221.
37

13.---- 0.--54,

I
---33

NA

I

326 330.-- 330:----
260.

- -465.---.i70. - --

32 zfJ0.
r i rl.-

.J
36().

--.30---
-o . os ----

0.20
-- 

¡q .----

90.
io. - -

1.4

5 3

30 ().
a),lE

().lb

-__<tLan< r). {)5

04
0 i---

52

0
¡

0.20
46
0.
I.

< 0.1¿ 0.
- 7:

7 .36
NA

i0
0.

_ _r4___

-ìõ. f-- - 0:2-- _-- 
0.?;

-l'.r

.l

.lt

-? o.o5 --- __1q,95 _ ___< 0

( 0. 04- <0 0i
0

OI

___<_ q..0_5

-- -7 .4- -- --i -0--
890

7.6
- --Nî-- -- /.

N/t

l'l - |,lestchester County Environmental Lab.
Nanco - NANCO Laboratory, Hopewell Jct., NY
NA - Not Anaìyzed* - calculated fronr calciunr and nragnesiunì concentrations reported as caco,

*409
??

220.
¿60
260
< T,

NA

H

B-9-82

350
350. 

-

< 0.05

lll

9-B-82

-- ' l:o'-- --

l.

It

2.6
< 0.1
36
0.64

U.UI
-50:'------0. rz-

o

< 0.01

< 0.1
41

0

340.
--ñ 

-

<l

9-9-82

|,l

< r.05---7- --- "-

N

----7.ïr-
< 0. l{}

< 0.20
I .50

0.15,
v----

5- 10-82

2t¿.- 364-.----

3()/.
307.

Na nco

<l

NA

Tî/lf¡Fî- g,g,
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TABLE 4 - Cont'd.

RESULTS OF INORGANIC t,lATER QUALITY ANALYSTS
(AlI Resuìts in rng/l Except pH)

SAMPLE LOCATION

D,r tc

l,.rllura tory

l',,r r'gq nic Paranleter
Aìurrinurl

Il i c¿ r'bort¿ te

P I CANO FRANK

B- 9 -82 9-10-82 l0-u i

-¡o

YEOMANS GRASSO

B-11-82 9-B-82 5- l0-Br B- 9-82 9-8-82

l,J t,l Na nco l,l

MAT il L 5(Ìl

8- 9-82 9-8- B2 9- 9 -iiz

N/r

t,l - -!'l- l,l

*N-A- -
(1
314I

co
I

Tot-Cn 
ii¿

fo¿ai'cäiõr
Sotl i

'M¿

M;

Po
Su dtc

Uf)t'ì

rl

-¿ l.

340.-
-4-?.

200.

<1.
2bo. 

-

140 .

2so. " -

33

-ai.- --
zso.'

< l.
i¡0.--
330.
170: --

330'.---.

0.01

4-. -
ess

160.
32d:'--'23.--
lT.--
0.02

4b: -- o.ri
0.7-ta"-

< 0.1'- 2:o-

12. B- -o:oe
u.
i.or-

M I I TON CIIAITN ASS(]C IATTS I I,i Ii.]

I?-,. -4.9

l-on
34
d.r5
0: 7-

_.11 
)

-(J
0

25.
(_

36
¿o

3

n
i;

d-
< 0.01
io.o5

I.5
< o.ot-i 

o.os

I

3

T- .l I
0
ot
05

5

0
0

0.1 -

3:7 
-

-0. 
oq

,0r _

trd Le

Nìtri te
Ãrir¡rõñ i¿ --__

0 tlrcr

NÃ

t'¡ - I¡Jt:sl.clrcsLt:r' CrrurrLy Lnvirorlll¡errtal L¿b.
ll,rr¡e o - NANCU Labor¿ Lory, llopewcl ì Jc t. , Ny
NA - NoL ArraìyzetJ

< 0.01
I 0,.05_-

<U{(

-i'.t
4t

TÇ,'1r|¡Fî-

7

09

0t

4.

5

0

3

360.

<1.
_?,90-. _

290.--ldol -

t,l

-¿-Í:*
3-i 0 .--
310 . --
200.
380.-2{-
-1t.

0.02
?4:---- 

0.0¡|
1.C

3T.--
{ 0.1- 

3-.1-

t/

s( 05

N¡

I
NA

< 0.01.lt¡t

3slt

< 0.1
30.

b-f

?

440

----T:T-
< 0.05
r 0.01

t.0
Jb.

< 0.I-

6

52.-- 
19.

< 1.--tóo-.-
-300. -

<0.05

l"J

l0-Bl

t,l

TOMASI

9-B-82

NA

t'l

0. 05
0l

0.I
)1

lt
0

180

l¡l

?20

Jti0
7.3

_< 0.05
< 0.01

1.1
( 0.1

2

--t:2-

0

0.05

< 0.1

NA

7.53

< 0. i0
0. 20

< 0.1
at
L5

N¡ nco

5-10-B?

a
< 0.05

r.0t

< 0.I

02

NA
6.9

'10

4

180
320

2t0

NA

li\i

B- 9- 82

390
1.4

< 0.01
? 0.05

iol
< 0. t
4l

0. 2l

<0
9.3

I ¡10

360

¿60
26t)
(I

< 0.05

H

9-.9-82

BAKER

< 0.1

NA

<0
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of water from several homeowner wel1s. It was anticipated that
if this variation was confirmed, it could be used as an in-place
tracer of groundwater movement. unfortunately, a review of the

data did not reveal any definitive inorganic chemical water quality
gradients and therefore this data could not be used for the intended

purpose. It is provided in this Report for general information

purposes and any benefit that may be derived by the owners of the
sampled weI1s.

B. Septage Sampling

The Phase I Report identified subsurface sewage disposal

systems as a possible means of conveyance of contaminants into the

groundwater system. The Phase I literature search did not reveal

any organic chemical analytical results for septic tank sludge.

Therefore, to obtain some data regarding this possibility, sludge

from a septic tank in the Study Area was sampled and analyzed for
the same organic chemicals for which homeowner water supplies were

ana1-yzed under the Health Department coordinated sampling program.

A second septic tank, that is located in the Town of Fishkì.11, was

also sampled.

It was theorized that the highest concentrations of organics

would be found near the bottom of the septic tank because the organic

solvents are heavier than water and only slightly soluble in water.

AIso, the affinity of organic solvents for the natural organic materi

found in septic tank sludge suggested that the higher density of
solids near the bottom of the tank would lend to greater mass of
organic solvents near the bottom of the tank. To test these theories,
two samples were collected from a septic tank in the Study Area. One

of these was an undisturbed sample from the
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bottom of the tank and the other sample was from the top of the
tank after it had been compretel-y mixed. The results of these
samples are provided in Table b. rt is noted that the bottom
sample contained higher concentrations of each identified organic
chemical than the sample that was col_rected after mixi-ng.

A second septic tank was also sampled. In this caser a

sample was col-lected near the surface of the tank and then a

second sample was collected after the tank had been completely
mixed. This sampling technique was chosen because it took l-ess

equipment and much less time than the technique used at the Smith/
Tomasi residence resultlng in Iess inconvenience to the homeowner

and the cooperating septic tank hauler. The resurts of these
analyses are also provided in Table 5. They show that higher
concentrations of two dichl-orobenzene compounds were found in
the mixed sample than were found in the surface sampling. These

data support the inltial thesis that, if present, higher concen-

trations of organic solvents will be found near the bottom of
the septic tank.

These data are timited because only two septic tanks were

sampJ"ed. For this reason it is impossible to predict the organic
chemical quality of sludge from a "typical" septic tank. The

data are useful because they show that some septic tanks contain
the same compounds that have been founcl in water supply wel_ls

in the "study Area". rn this sense, these data support the
findings of the literature search that subsurface disposal systems

are a possibl-e means of conveyance of organic chemicals into
the groundwater system.
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TABLE 5

SEPTAGE SAMPLB RESULTS

SMITH /TOþIASI RES IDENCE CONCENTRATION, ug/kg ( wet wei
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Organic Chemical

Chloroform

Tr ichloroethy lene

Tetrachloroethylene

Methylene Chloride

1,1 Dichloroethane

Bottom Sample

4.2

1.1

L9

47.

a9

Mixed Sample

1.1

42.

39.

HOUSEHOLD IN TO\{N OF FISHKI LL CONCENTRATION. uE/ks r wet wei s

o ht)

hr)

{
L

Organic Chemical

m-Dichlorobenzene

o, p'-Dichlorobenzene

Toluene

Top Sampling

13.

Mixed Sample

105,000.

180 ,000.

410.
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C. Groundwater Fl_ow Regime

The Phase I Report concluded that the organic chemj-cal-s

that have been found in water suppties in the study Area are

dissolved in the groundwater. The report also concluded that
the primary transport mechanism of these compounds is groundwater

flow. rt is logicar then, that definition of the groundwater

flow regime is prerequisite to a determination of whether

or not IBMrs East Fishkill facility is the source of the organic
chemicars that have been found in the homeowner wells ín the
Study Area.

Groundwater wilI always move from areas of higher groundwater

elevation to areas of lower groundwater elevation. The rate
of groundwater movement is dependent on the slope of the ground-

water table (or piezometric surface) and the physical characteristics
of the soil or rock through which the groundwater moves. Three

different types of data have been used to define the groundwater

f low regi-me for the Study Area - a review of the geology of
the area- was made, a pump test of the Frank we]l was performed

and finally, the groundwater piezometric surface of the study

Area was establ_ished and interpreted.
1. Surfacial Geology

A geological review of the Study Area was made to
identify any geological characteristics that woul-d influence
groundwater flow. This evaluation revealed:

a). no geologic structural features that directì.y
influence groundwater movement from IBlv{'s site
to the east.
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b). that the principle lines of structural
(faults, bedding plane 5¡¡ike or major
trend between north 10" east and north

disconformity
joint sets)
20" east.

.ç
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c). that the most
east.

common bedding plane dip is to the

d). that the bedrock is complexly folded and faulted-

2. Frank Well PumP Test

PiezometerS were installed to generate data that would

allow development of à fLow regime for the Study Area in which

there is a high degree of confidence. The surfacial geological

survey and the data from the Phase I Report were used to select

the locations of the pj-ezometers that were installed during

Phase II. One piezometer set was installed on Lime Kiln Road,

two sets were installed on Shenandoah Road and a" fourth piezometer

set was installed on IBM's recreational center property.

Proper interpretation of the data and development of

the flow regime for the Study Area is made by evaluating data

from piezometers that are known to be hydraulically interconnected.

Hydrauì-ic interconnections a're established by evaluating the

response of the piezometric surface of several piezometers

to a pump test. For example, the lowering of the piezometric

surface of a piezometer as a result of pumping a nearby well

is evidence of a hydraulic interconnection. Similarly, the

Iowering of the piezometric surfaces of two wells as a result

of pumping a third nearby well is evidence that all three

are hydraulically interconnected. Other evidence of hydraulic
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interconnection is similar piezometer response to aquifer wide

phenomena. For example, similar elevation trends in the piezometric

surface wi-thin an a"Tea due to seasonal or other variations in

in groundwater 1eve1 are also evidence of hydraulic interconnecti-ons.

The Frank homeowner well was pumped for a period of

48 hours to establish identifiable hydraulic interconnection

within the Study Area. A pump rate of 40.8 gpm was maintained

during the first 24 hours resulting in a drawdown within the

Frank's well of 4.75 feet. The pump rate was increased after

approximately 24 hours to 59.0 gpm resulting in a total drawdown

of 9.08 feet after 48 hours of pumping. Throughout the pump

test, the water elevation in 1-4 plezometers was measured.

AdditionalIy, the water level in two nearby homeowner wells

was monitored during the pump test to make sure that pumping

the Frank well did not jepordize domestic supplies.

Based on the results of this pump test, a review of

the piezometric surface data and a review of the surfacial
geology of the Study Area, it is concluded that the piezometers

in the Study Area are hydraulically interconnected. Tables 6 and

7 provide the rationale for making this determination for each of the

piezometers listed. The strongest evidence of a hydraulic inter-
connection is a piezometric surface response to a pump test. There

is greater uncertainty in the determination when it is based on

piezometric surface elevation trends or solely on a review of the sur-
facial geology. Therefore, the piezometric surface data that has been
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generated from the piezometers withj-n the "Study Area" is

comparable and usable in forinulating a rel-iable groundwater

flow regime

3. Piezometric Surface and Flow Regime

The piezometric surface within the Study Area was

established for August, September and October by measuring

the water level in piezometers within the Study Area. The

elevation of water in each piezometer was plotted on a map

of the study Area. contour lines of equal piezometric surface

elevations were then constructed on this map resulting in

a "contour map" of the piezometric surface of the Study Area.

The direction of groundwater flow within the Study Area was

developed from this "contour map" by constructing flow direction

arrows that are normal to the contours. These data are provided

in Figure 21 3, 41 5, 6 and 7.

These Figures also show the location of the piezometers

that were instatled during Phase II and the other piezometers

that were used to generate these flow regimes. In these Figures,

Route 52 is at the top of the page, Lj-me Kiln Road is in the

center of the page and IBM's recreational facility is shown

in the lower right hand corner. Fina11y, the relative l-ocations

of the Frank, Perez, Stone and DiMatteo residences are shown.

Figures 2, 3 and 4 show respectively the piezometric

surface maps for August, September and October, LgB2 for the

shallow aquifer. As discussed earLier in this report, the

shallow aquifer piezometers are screened at approximately
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TABLT 6

SHALLOI,I PiEZOMETERS BELIEVED TO BE HYDRAULICALLY INTERCONNTCTED

P i ezometer
um er ocat i on rank

Pump Test
P'iezometri c

Surface Data
Surfac i a
Geol oqy

j

z
I
J
J

I
t
3

89

164

166

855

857

859

861

Lime Kiln Road (South)

IBM Rec Center

Lime Kiln Road (north)

IBM Rec Center

Lime Kiln Road (Middle)

Shenandoah Road (Picano)

Shenandoah Road (Baker)

yes

yes

no

no

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

r
{*

TABLT 7

DEEP PiEZOMETERS BELIEVED TO BE HYDRAULICALLY INTERCONNECTTD

Pi ezometer Reason for Determination
Number Loca t i on Frank

P urirp Te s t
Pì ezometri c

Surface Data
Surfacial
Geol oqy

!r

-t
.t
i{

t
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t
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rl
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90

16s

t67

856

858

860

862

Lime Kjln Road (South)

IBM Rec Center

Lime Kiln Road (north)

IBM Rec Center

Lìme Kjln Road (Middle)

Shenandoah Road (Picano)

Shenandoah Road (Baker)

n0

yes

no

no

no

yes

yes

yes

yes

yes

yes

no

yes

yes

yes

yes

yes

yes

yes

yes

yes
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the same elevation as the homeowner wells that are l-ocated

on south Shenandoah Road (see Table 2). This is important

because the flow of groundwater to those ind.j-vidual wells is
likely to be predicted from the shatlow piezometer data.

Figure 2 shows that the lowest piezometric surface elevations
are on IBI\4's East Fishkil-l site. Piezometric surface elevations
increase as one proceeds south from the rBM facility. A "mound"

in the piezometric surface was also observed in the vicinity
of piezometer 857 near Gate 4 (rntersection of Lime Kirn Road

and Development Drive).
-. The red arrows show the flow regime that was developed

using the previously described technique. North of gate 4,

all of the grounáwater in the Study Area was determined to
be moving onto the IBM facility. Along Route 52, groundwater

was determined to be moving southward across Route 52 and in
the east, groundwater was determined to be moving westward

across Lime Kiln Road. South of Gate 4, a" groundwater divide
was observed in the vicinity of Lime Kiln Road. In a general

sense, groundwater east of Lime Kiln Road was determined to
be moving to the east or northeast and groundwater west of
Lime Kiln Road was determined to be moving to the west or northrvest.
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Figure 2
Piezometric Surface Elevation
Shal low Aqu'ifer, August lgg2
5' Contour:
I ' Contour:
Flow Direction:-
Piezometer Location: A
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Figure 3 shows a general decline in the piezometrÍc

surface at each of the piezometers that were used to establ-ish

the groundwater flow regi-me. The decrease in the piezometric

surface for the Phase II piezometers ranged between 0.3 feet

and 2.2 feet between August and September. Despi-te this decrease

in the piezometric surface, the flow regime in September was

the same as the flow regime that was observed for August.

Notably, south of Gate 4, the groundwater divide continued

to exist in the vicinity of Lime Kiln Road.

Figure 4 shows a continued decline in the piezometric

surface at each of the piezometers that were used to establish

the grounCwater flow regime. Of the Phase II piezometers,

the greatest decrease in the piezometric surface elevations

occurred in piezometers 857 and 859 with decreases of 4.5

feet and 3.6 feet respectively. Decreases of 0.9 feet and

1.8 feet were observed. in piezometers 855 and 861 respectively.

These dif ferential d.ecreases caused a dif ferent f low regì-me

to evolve south of Gate 4 during October. The Figure shows

the absence of the divide that previously existed in the vicinity
of southern Lime Kiln Road. From this Figure, ground.water

flow north of gate 4 was determined to be moving southward

and westward onto the rBM facility. south of Gate 4 most

of the groundwater was determined to be moving north and northwest-
ward onto the IBM site. rn the extreme east, near piezometers

I

i

I {

I
t_

I
t_

t

t

t

It

L

I
I
It_

alt-
u.t-

co-
oû-

=

r--

-29-

fIt-,.H



j

?
¡
J

'1

a

ú-.

It
¡t

{

I

t

II

¡
¡
¡

I
¡

i
:
:f

)
¡.

I
t
a

I
I

3I
L

TI
t-

Il
L

I
aI
l

Ì
i
lL

I

i
!

I,

!

L

t-

MILTON CHAZEN ASSOCIATES 11/82

1F
ä
3

-240

¡
/Ol, ,/¿Z

-t7auE

?z

,C/

tvê.

PEZEZ

D/ /7/â778o

74 2o4O

Fi gure 3
Piezometric Surface Elevation
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855 and 856, groundwater flow is believed to be moving to

the northeast. Consequently the groundwater divide that existed

during August and September along Lime Kiln Road shifted eastward

onto the recreation center property during October

Figure C-1, which is provided in Appendix g, shows

the changes that occurred in the piezometric surface elevations

between March and October ]-982 for aII of the shallow bedrock

piezometers that were used to generate Figures 2r3rand 4. This Figure

shows that the same general trends of rising and lowering

of the piezometric surface oceurred in each of the piezometers

within the Study Area throughout this period.

Figures 5,6 and 7 show the groundwater flow regimes

for the deep aquifer for August, September and October LgB2.

These Figures vsere developed using the same technique that

was previousì-y described. Figure 5 shows groundwater north

of Gate 4 to be moving onto the IBM facility from the north

and northwest across Route 52 and from the east across Lime

KiIn Road. A groundwater "mound" was identified near piezometer

B5B in the vicinity of Gate 4. Groundwater moves westward

from this "mound" onto the IBM site and eastward toward Shenandoah

Road. Further south along Lime Kiln Road, flow is generally

northwestward west of Lime Kitn Road and northeastward east

of Lime Kiln Road.
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Figure 6 shows a general decline in the piezometric

surface between August and September. Of the Phase II piezometers,

the greatest decrease in the piezometric surface elevation

occurred in piezometer 858 with à lowering of 1.6 feet. Decreases

of O.7 and 0.4 feet were observed in piezometer 856 and 860

respectively. The piezometric surface elevation of piezometer

862 increased 0.3 feet. These differentials i.n elevation

change caused a different flow regime to evolve south of Gate

4 for September. Figure 6 shows the absence of the divide

that previously existed in the vicinity of southern Shenandoah

Road. From this Figure, groundwater flow north of Gate 4

was determined to be moving southward and westward onto the

IBM facility. South of Gate 4, the groundwater was determined

to be movi-ng north and northwestward onto the IBM Sj-te-

Figure 7 shows a continued decline in the piezometric

surface during October at each of the piezometers that were

used to establish the groundwater flow regime. The decrease

in the piezometric surface for the Phase II piezometers ranged

between 1.0 and 3.5 feet between September and October. Despite

this decrease in the piezometric surface, the flow regime

in October was the Same aS the flow regime that was observed

for September. Notably, south of Gate 4, groundwater was

determined to be moving north and northwestward onto the IBM

site. North of Gate 4, groundwater was determined to be moving

southward across Route 52 and westward across Lime Kiln Road

onto the IBM site.
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Figure C-2 of Appendix C, shows the changes that occurred

in the piezometric surface elevations between March and October

79BZ for all of the deep bedrock piezometers that were used to generate

Figures 5, 6 and 7. This Figure shows that the same generar

trends of rising and lowering of the pj-ezometric surface

occurred in each of the piezometers within the Study Area

during this period.

The groundwater flow data presented in this section

of the report supports the conclusion that the predomj.nant

direction of groundwater ftow within the Study Area is toward

IBMis East Fishkill facility. Also, groundwater was not

found to be flowing from IB[{rs East Fishkill site into the

Study Area. These conclusions have been reached for both

the shallow and deep aquifers.4q
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IV. OVBRALL REPORT CONCLUSIONS

The following conclusions regardi.ng the organic chemicals

that have been found in homeowner wells within the study Area

have resulted from this investigation.
1. The concentrations of organic chemicals that have been

found in homeowner werl-s in the study Area have decreased

between early 1981- and the fa11 of 7982. A discussion of
the data that supports this conclusion is provided in Section III.A.1.
of this Report.

2. The organic chemicals that have been found in the Smith/

Tomasi, Grasso and Frank wells are not the result of a singJ-e

release of organic chemicals to the environment because:

a). The same chemicals are not found in each contaminated
well and

b). all of the wells and piezometers that are downgradient
of a contaminated well are nob contaminated. This
indicates that there is no widespread contaminant
plume in the Study Area.

3. Groundwater movement is the major transport mechanism

for the organic chemicals that have been found in homeowner

wel-ls in the Study Area because the concentrations of chemical-s

that have been found a.re fat below the saturation concentrations.
Based on this t àfl accurate deveì-opment of the groundwater

fl-ow regime for the Study Area can be used to determine rvhether

or not IBM's onsite groundwater problems are the cause of
the organic chemicals that have been found in homeowner well.s

in the Study Area.
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4. The predominant direction of groundwater flow in the

Study Area in both the shallow bàdrock and the deep bedrock

aquifers is toward IBM's East Fishkill facility. Additionally,

throughout the Study period, groundwater was not found to

be flowing from IBM's Bast Fishkill site into the Study Area.

a). In the Binnewater Road and Route 52 area for August,

September and October LgB2, groundwater flowed from the

north across Route 52 and from the east across Lime Kiln

Road toward IBMrs East Fishkill facility. A discussion

of the data that supports this conclusion is provided

in Section III. C.3. of this Report

b). In the southern Shenandoah Road area for August

and September L982, a groundwater divide existed along

Lime Kiln Road in the shallow bedrock aquifer. During this
period, groundwater flow west of Lime Kiln Road was moving

to the west and groundwater flow east of Lime Kiln Road

was flowing to the east. For August 1,982 a similar divide

existed along Lime Kiln Road in the deep bedrock aquifer. During

October 1982 for the shallow bedrock aquifer and during September

and October 1982 for the deep bedrock aquifer, the groundwater

divide did not exist. During this period, flow throughout

the Study Area was toward IBM's Bast Fishkill facility.

5. the types of chemicals that have been found in wells

within the Study Area were also found in septage samples from

two septic tanks. In each case, higher concentrations of

chemicals were determined to be nearer the bottom of the tank

than the top.
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6. rBM's on-site groundwater problems are not the cause

of the organic chemicals that have been found in homeowner wel-ls

in the Study Area because:

a). groundwater was not found to be flowing from IBM's
East Fishkill site into the Study Area and

b). the organic chemicals that have been found in all ofthe homeowner wel-1s are not the result of a single
release of chemi_ca1s to the environment.

7. The sanitary survey that was conducted durÍng phase r

and the interviews of homeowners and County and local officials
did not reveal the exi stence of any roadside dumps or ilregal
discharge points by waste haulers within the Study Area.

8. Based on arr of the above; it is conclud.ed that the most

likely sources of the organic chemicals that have been found in
homeowner wells are on premises use or disposal of common house-

hold products that contain these compounds.
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Appendix B -1
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RESIJLTS OF IIEi\ITH DEPARTMENT cooRDINATËD SAHPLING

(All Results 1n ug,/I)

wM @a f**¡¡

""$

I
Þ
(tr
I

LAUOR/\ÏORY

RAI,I,FILTERTD OR BAILED
DATT SAI'lPLED

I Trlchlo t hane

Tetrachloroe th le ne

Met lene Chlorfdc

CIS-I 2 Dichloroech lene

H

F

rJ/8¿

¡>

,>

'¡>

Þ--

1,2 Dichloroetlìane

Carbon Tetrachlorlde

Trichloroethylene

Freon

Benzene

Tolucne

lf, P Xylene

O, Xylene

l,J - l,Jestchester County Environllentaì Laborotory
nd - Not detected at sl)ccified detecti0n I inti l

qçnlrçîf',ö,,1l,,,t,tr,"','for¡rrrl 
¡1.(),tntl 4.1 r¡rr/l r'()r:r)ccLiv(lly irr tlrr¡rìir:.rt.c s,rur¡rlcs

I

I

I

I

I

5

I

I

I

I

I

t

I

co

oE
OJÕ

!o.o

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

t.2

R

12/8r

t.t

nJ

nd

nd

F

12/Bl

t.l

1.7

2.0

R

1/82

t,

nd

nrl

F

1 /82

t,

5

R

?/82

H

nd

F

2/82

t"¡

nd

R

3/82

U

nd

F

3/82

t,t

1.3

R

4/B?

l'l

nd

F

4/82

t,l

R

5/82

t^,

F

s/82

l,t

nd

R

6/82

l^r

rrd

F

6/82

l.J

R

7 /82

I,J

F

7 /82

t,,l

R

u/tl'¿

l,\,

Ch Ioroform

r"ilLT.N cilAÆN 
^ssocrfÞîJ,fr- ,f,p



fd*iÈl ¡M *r

(

I,ABORAlORY

RAW, FILTERED OR BAILED
DATE SAHPI-ÊD

Tr lchlorðe thane

rachloroe th le ne

He lene Chlorlde I

@PA

Appendix B-2
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APPINDIX B-2 Corrt'd

RESIJLTS OF IIEALTII DIìP¿\RTMENT COORDINATED SA}TPLING
(ÀlI Resulcs in ug/l)
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STATE OF NEI^T YORK

DEPARTMENT OF ENVIRONMENTAL CONSERSATION

In the Matter of Compliance v¡ith Sectíon 27-L3L3 of the
Environmental Conservation Law ("ECL") by:

INTERNATIONAL BUSINESS MACHINES CORPORATION (I.B.M.),

Respondent.

ORDER

ON

CONSENT

I.]HEREAS:

1. IBM has heretofore reported to the Department of Envíronmental
Conservation (the "Department") and the New York State Department of Health
that, based upon analyses of samples removed from IBM's monitoring wells
(which had previously been ínstalled by IBM as part of its r¡/ater protectíon
program) IBM had discovered that chemicals \{ere present in the groundwat.er
beneath lBt'frs facility located off Route 52, in the Tovn of East Fishkill,
County of Dutchess, State of New York (the "Facility").

2. IBM commenced a voluntary investigation of the Facility in an
effort to determine the concentration and locatíon of these chemicals and to
establish the reason for theír presence in the groundwater; thaË investigation
is continuing. IBM also took voluntary remedial actions to contain Èhese
chemicals and to extTact and treat them and, further, to monitor the ground-
rn/ater aÈ several locations wíthin and outsíde the boundary line of the
Facility. A Ground Water Status Report dated January, 1981, submitted to the
Department, sunmarizes such activity to that date.

3. On January 23,1981, the Department placed the Facility on the
registry of fnactive Hazardous Waste Disposal Sites as a result of the dís-
covery of chemicals in Ëhe groundr¡lat.er at such Facilíty.

4. PursuanÈ to Section 27-L3L3 of the ECL, the Commissioner of Envir-
onmental Conservation may order the owner of an inactíve hazardous waste dis-
posal sit.e, after notice and an opportunity for a hearíng, (a) to develop an
inacËive hazardous q¡aste disposal site remedíal program, subject to the
approval of the Department, at such siËe, and (b) to implement such program
withín reasonable time límíts specified in the Order.

5. The Department has requested IBM to submit a written plan (the
"Plan") to Ëhe Department for approval, selting forth those acti.ons heretoforçf
taken and those hereafter to be implementea by tnM. Further, Èhe DepartmenÈ fr
has requested that IBI'Í bind ítself to the provisíons of the Plan by consentingl
to Ëhe issuing and entering of this Order and that IBM agree Eo be bound by õ
the terms, provisions and conditions herein contained. Ff
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6. By consenting to the form and entry of this Order, IBM does not
adrait that the Facility is an inactive hazardous \,/aste disposal site subjeeÈ
to Title 13 of Article 27 of the New York State Environmental Conservation
Law ("ECL"), denies the applicability of such Law and does not admit to any
víolation of any other provision of the ECL or any other State or Federal Law.
However, IBM joins wíth the DepartmenÈ in its desire to resolve this matÈer
amicably and does hereby agree to con!ínue its investigation and the imple-
mentation of the activities more fully described in the Plan.

NOI^I, having considered this matter and being duly advised, ít ís
.RDERED.tnt:;" 

hereby affirmarívely waives its ríght to notice and opportunity
for a hearing grarited under provísíon of the laws of the State of 

i

New York; provided that the waiver shal1 not be applicable and shall
be considered null and void if the DepartmenE or thà New York State 

i

Department of Health propose to raise new matters or impose new 
I

obiigarions on IBM not covered by the Plan br Propose to modify 
I

the Plan in any ïespect, and, províded further that such waiver 
I

applíes only to those oblígations IBM has assumed herein 

III. The Department acknowledges that IBl,f has submitted the Plan for 
I

extraction and treatnent of chemicals in the groundwater at the 
]

Facllity for revievr and approval by the Department. Such Plan 
I

provides timetables for all proposed actions. 
I

III. Lrlirhin ten (10) days of approval by the Department of the Plan, 
I

IBM sha11 submit the Plan in final form t.o the Department. The 
]

Department shal1 have 30 days from service of this Order and

following any resubmittals by IBl"t in which to review such proposed
plan, and íf the Department has expressed neither approval or ]

disapproval of the Plan within such 30 days, the Plan shall be
deemeã approved as proposed and shall be deemed a final Plan.
In Èhe event that reviews by the Department have been timely and

GI
cÞ

I
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lr¡

I

=æ
H

IV

IBM has noÈ submitted an approvable Plan by July 1' 1981' or such
later date as agreed to by the parties, this Order may, on five
days writËefi notice to IBM, be declared nul1 and void and the
Department shall inítiate a formal enforcemenË proceeding to fina
resolve the subject matter of this Order-

The Plan, ín final form, shall be appended to this Order, thereby
incorporated herein and made a Part horeof as a Schedule of Com-

pliance

I
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IBM agrees to comply with each of the requirements seË forth
in the Plan in accordance with the approved timetable thereín
specified, Tf. fBM fails to comply with the provisions of this
Order, the Order shall be fully enforceable by a civil action
ín the Supreme Court of the State of New York and IBM hereby
l¡aives any ríght to assert that it. is not obligated to comply with
each and every provision of this Order. However, IBI'lrs consenË
Èo this Order shall not be construed to bar or estop IBM from
asserting any other defense in such civil action or in any
litigation or proceeding that'níght hereafEer arise.

The Department agrees that this Order is the appropriate remedy
t.o address the matters contaíned in this Order. However, this
Order shall not preclude Lhe Departmentrs use of other remedies
available to iË; províded, however, thaE so long as IBM is in
compliance with this Order, the Department. {grees that it will no¡
pursue any other remedY

IBM shall not be in default in cornpliance \,tith this Order if
IBM is unable to comply with any provision of this Order because
of the actions of a national or local government body or courtst
aCtS of God, war, refuSal, non-cooperaËion, or adversary Status
of thírd parties (such as John Jay High School authorities or
adjacent homeoruners) prohibiËing IBM from implementing offsite
proposals, strikes, ríots or catastrophes or other causes not.
within the control of IBM as to any of which the negligence or
vril1fu1 misconducÈ on the part of IBM was not the proximate cause.
IBM shall apply in writíng to the Department ímmediat.ely upon
obtaining knowledge of such event and the parties shall make an
appropríate modification to the schedule contained in the Plan
to Ehe extent uade necessary by such cause or causes.

subject to Artícle vII if, for any reason, IBM desires that any
provision of this Order be changed, IBM shal1 make timely !¡ritten
ãpplication therefore to the Departmentfs Commissioner or his
designated representative settíng forth reasonable grounds for the
relief soughË. No change or modification to this Order shall be
made or be effectíve except as may be specifically set forth in
writing by such Commissioner or Cor¡¡nissionerts representative
upon timely written application by IBM for the relief sought.

All reports and submissions herein requíred shall be made to the
Region 3 sub-office, New York SEafe DePartment of Environmental
Conservation, 202 ltamatoneck Avenue, White Plains, New York f06
Attention: Gil Burns, Regional Engineer. A1I communication
to IBM shal1 be made to IBl4, Manager, Environmental Engineering
Depr. 77-D, building 306-314, East Fishki11, Route 52, Hopewell
Junction, New York L2533.
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X For the purpose of insuring eompliance with this Order, duly
authorized representatives of the Department shall be permitted
access to the Facility during reasonable business hours, in order
to inspect and/or require such Ëests as may be deemed necessary
to determine the status of_ IBM's cornplíance herehTith.

The provisíons of this Order'shall be deemed to bind IBM, its
officers, dírectors, agents, employees, successors and assigns, and
all persons, firms and corPorations acting under or for it.
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1.,-]-
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DATED: New Paltz, New York

û,.,, 371 reel

TO

BY

I. B.M.
East Fishkill FacilitY
Route 52
Hopewell Junction, New York

ROBERT F. FLACKE, Commíssioner
New York State Department of
Envi ronmental Conservation

PAUL D. KELLER
Regional Dírector, Region 3

-i
tr

rÀ+
r¡J+

æ--
(IFr*iF

u

L2533



#

. c-J

t-
'-- I

:>

f

i

I

I

i

I

i
Re sprlrrde rtt. ltt'rr, Ir.y ('()¡tlir:llt-s trt t-lre j ssttirlg ¿lnd cnLt:t'ing tlf this

cr)trsDN't uY lÌltsl'of{l)l:N'f

to rìo ! i r:c' ¿rncl lrt';l r i llg lte rei-n i¡lld ¿Ì8,rces Eo be

Lerms d¡rd cotìdiLiolts conËained herein.

-lcoJ
;l

ltl
LUT

>+
coì
H]

I

OrJcr, tilr ives i Ls r i glr Ls

bountl [ry L[te ¡rrtlvi siotts,

came

TITLIj: East Fishkill General Manager

SAL (T.B.M.

,-i,¡,
Lls

DÀTE: A r23 19Bl

srArc oF ,|,/l'-.f o"-þ )

couNry or (.L,¿-i, /r.p- ì
SS:

on ctris ,í2?¡¿'\ day of fÌ
e ?. L,"--,-t

L98 L before me personallY

to me knor,,.n, who being bY rne

¡"tJ(

duly sworn did depose and say that he resides in Íi*t-n-tJ'',

Cç--,^,-r-+,.,-ut , rhar he is ful''u'""8')11o''.o7t, E*
of 9*ta-*1u,,'J'à=.,--'ln -l*;, ûþ,, rhe corporarion described in and

which executed rhe foregoing insErunìent'

authorized bY said CorPoration.

and ÈhaE, he signed his name as

rfsl,

(.L,\

l
æ¡
Gl
Itti

trr.rr!
ã
(Dlr{

j

I

I
,l

N() ta ry Publ i c
ALÂN R. WO:-FERT

Notary PLrblic, Siais cÍ i\lsr./
l\o. .1S02278

Qualified ¡n \,il-, 'c,-¡ôc'.r Ccr
Conrrnission Expire: LÍ¡rcn iC,

o

:'ìtv
reY3

c

3

rì
a
c

l--
u
3

a

n
iT
l-
lc--t-
I

I

I



i
t
L
U

r
J

ÊF- , ) 1 i
þt-i; !/ (- ¡\'v-,t &.r

F.
L/,

Robert F. Flacke
Gommissioner

LJ

/¿:.t 
5lt;t^*

í'd/
,, /83q

lL
trj

E>
k
H*

G
@-

# New York State Department of Environmental Conservation
202 Mamaroneck Avenue, White Plains, New York ì0601

February l, 19BZ

lulr. Robert Estabrooke
Manager, S'ite Environment Program
Department 92A, Building 300-44X
ItsM - East Fishk'ii1 FaciiÍty
Route 52
Hopewell Junction, New York 12533

Re: IBM - East Fishkill Facility
In-Place Toxic Site No.314054

Dear Mr. Estabrooke:

The Department has reviewed the Remedial Work Program proposed for
Area B and Area C. The Remedial Plan for Area B ìs acceptable and
can commence inmediately. However, addìtional jnformation is
requ'ired before lhe Department can approve the Remedial Plan for
Area C. Listed below are the Items thaL must be addressed:

An analyt'ica1 procedure must be deveìoped to determine when
material in place is clean enough to leave ín pìace. Does
Exhibit IX (off-site Project Analytical Flow Chart and
Scheme) describe this procedur.e?

í-\

J1 L rlri
r .i

. r ".\ ir-l'

iþ'"
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mu

mu

r)

2)

3)

Depa
stb
sti

Pe

rtment approved site-specific health and safety p'lan
e in place before any work begins at Area C. This plan
nclude such items as:
rsonai safety equipment and protectÍve clothing

Who is required to wear what in which situation?
How will clothing be disposed of and/or decontaminated?

te Security
l^li l1 the site be fenced during construction?
l^l'ill there be a guard on-site during non-working hours?

striction of contaminatÍon to the work site
What spec'ifìc procedures will be followed to mjnimize
dispersion of contaminants?
How will airborne particulates be controlled?
How will heavy equipment be decontaminated?'
l,Jhat restrictions will be p'laced on personnel as to
their ingress and egress from the site?
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d- Mr. Robert Eslabrooke -2- February l, 19Bz

4) Ajr Monitoring
a) Procedures for air monitorìng of particulates, organics,

explosìv'ity, eLc., must be developed so that any hazard
in the work area can be rapidly determined and contin-
gencies put in place

b) Ajr monítoring between the sit,e and any-nearby population
must be maíntained aL appropriate intervals, depend'ing on
whal air conlaminants are being detected in the work area
and depending on wind direction and speed.

lf you have any questions concerning ihe above, pìease contact l'1r. Dick
Dana of the Bureau of Hazardous Site Control at (5lB) 457-4343 or me.

Very truly yours,

$o/u*t c'
Richard A. Gardi
Senior Sanitary

P.E.
g r neer

RAG/vg

cc: Regional Attorney
Bob McCarty
Dick Dana
Jack Hi 1 I
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.{ New York State Department of Environmental Conservation
202 Mamaroneck Avenue, l^lhite Pla'ins, New York 10601
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Robert F. Flacke
Commissioner

February 5, 19Bz

Mr. Robert G. Estabrooke
Manager, Site Environmental Programs
Dept. 92A - Building 300-44X
IBM - East Fishki l1 Fac'il íty
Hopewell Junction, New York 12533

Re: IBM - East Fishkill Facility
In-Place Toxic Site No. 314054
Remedia'l Work Plan - Area C

Dear Mr. Estabrooke:

The Department has revíewed the proposed Remedial Work Plan for
Area C and has found it acceptable. This Plan consists of material
submjtted to the Department dated January 20, l9B2.and February 2,1982
and a verbal agreement to amend one part of the Februatry.2, 1982 sub-
mittal. This ãgreement reached by you with Mr. Díck Dania of the Bureau
of Hazardous Siie Control adds a procedure to.be.followed if the TLV

valves are exceeded at the excavat'ion síte boundaries as delineated
by the temporary fencing used for site access control. The agreement
ii ttrat when the TLV va'lves are exceeded during the work day, the exca-
vation working fence shall be covered wÍth clean soil at the end of the
work day.

If you have a.ny questions, please contact me immediately.

Very truly yours,

t
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ichard A. Gardin
Senior Sanitary E I neer
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Dick Dania
Jack Hi I I
Regional AttorneY
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g New York State Department of Envlronmental Conservailon
202 Mamaroneck Avenue, l,Jh j te P I ai ns , New York .l060.|

July 26, 19BZ

Mr. .Robert Estabrooke
Manager, Site Environmental Programs
Department.92A
Building 300 - 44X
IBM - East Fishk j 1'l Faci l ity
Route 52
Hopewell Junction, New York 12533

Robert F. Flacke
Commissioner

July 27, 198?

H. F. Bell
For youlinformati on.

R. G. Estabrooke

Re Remedjal l,Jork Programs
Site No.314054
East Fishkill (I); Dutchess County

Dear Mr. Estabrooke:

The proposed Remedial Work Programs for Areas A and D have been
reviewed by the Department and have been found to be acceptable.
This means that all four (4) areas previousl¡l listed as effected
by separate sources of hazard'ous waste have approved Remedial
Hork Programs for the purpose of removing the hazardous waste
from the environment.

Please note that the Department reguires periodic updating of
the status of the remedial work activities. . Please notify the
Department prior to any excavation so that a representative of
the Department or the County Health Department can observe.
Department observance of all activíties is not mandatory, but
periodic inspectjons of construction activitjes by the Department
or the Health Department will be beneficial to alì partÍes.

Ve'rY ""i'uìy iiouì s,

$eq a Gt-
Richard A. Gard eer, P.E.
Reg'ional Sol id llrlaste Engineer

co-

RAG: bz
cc: Regional Attorney

Dutchess County Department of Health
Bureau of Hazardous Site Control
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lnternational Business Machines Corporation East Fishkill Facility, Route 52
Hopewell Junction, New York 12533
914t897.2121

Nev¡ York State Department of
Environmental Conservation

2I South Putt Corners Road
New Paltz, lJew York 1256I

Att: 1.1r. R. Gardineer

Subject: IBt4 East Fishkitl F.emedial Action Plans

Gentl-emen:

The follolving is a sunmary of the current status of
action plans at the IBM East Fishkill site.

D/gzn, B/300, z/44x
t4arch B, 1983

the remedial

Two programs have been approved by NYSDEC for Area A by letter
dated July 26, 7982 to lr{r. R. Estabrooke. The first consisteo
of increasing the pumping rate in fBli Production Well No. 2 to
250 gallons/minute. This was accomplished on October 20, 1982.
The.pumping rate was temporarily decreased to 150 gallons/minute
on January 19, 1983. We plan to return'the pumping rate to 250
gallons/minute as soon as possible. The second program was the
removal of several storage tanks and the installation of sumps
to collect contaminated groundwater. The final design package
for the sumps and qroundwater treatment facility is expected t,o
be completed in Spring 1983.

The construction of the extraction/treatment facilities in Area
B and D has been completed. The systems were put into operation
on December B, 7982, and Decernber I, 1982, respectively-

Please contactJoe Hogan at 897-9?-73 if you have any questions
regardilìg the implementation of the remedial action plans at the
East I'ishki1l site.

Sincerely,

International Business
I{ach j-ne s Corporation

t¡^ ,)
R. G. Estabrooke, Manager
Site Environmental
Programs/Security Services

RGE/pm
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cc: J. M. Hogan
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lnternational Business Machìnes Corporation

i'ie',v York State Der:artment
of Envi-ronrnental Conservation

2I South Putt Corners Road
Nerv Paitz, New York 7256I

Att: t4. R

Subj ecÈ :

Re ference :

East F¡shkill Facility, Route 52
HopervellJunction, New York 12533
y4te97-2121

D/92A, B/ 300, Z/ 44X
April 19, 1983

Gardineer

Itst'l East Fishkill Production V,/eI1 No. 2

(1)
(2)

Ily letter
Telephone
April 15,

dated l.larch B, 1983
conversation r,vith J
1983

Hogan on

Gentlenen:

As discussed in the above referenceo communications, the
pumping rate for Production !,lelI lio. 2 has been temporariJ-y
decreasecl to approximately 150 gallons/minutes due to a degra-
dation in microbiological rav¡ water quality. llonj-toring of the
effluent from the activated carbon units has not indicated a
breakthrough by coliform of the second unit. Investigations
are being conducted to determine possible causes of the
degradation and remedial actions

Telephone discussions \.^/ere also held on April 15, 7983 with
Mess::s. J. Sansalone of NYSDEC, P. Chiefari of IIYSDOIJ, and .j.
Napol: of DCDOH regarding options currently availabl-e to the
site. Based on the concurrence of aI1 regulatory agencies
contacted, the pumping rate for Production lVe1l No. 2 will be
approximately 150 250 gallons/minute' activated carbon
treatment v¡ill continue to remove organics, and the treated
v¡ater l.¡i1l be discharged to the stornv¡ater drainage system.
l4onrtoring of che treated dischargec water v¿ilI continue. This
r^/as coi:,¡ienced at approximatellz 5: 30 P. t'i. on 4 /IB /83. It is
expecred that the discharge-may contillue for several months.
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Your offÍcc will be kept inforr,red of the situation as required.
PlOaee eontact J. Hogan on (914) 894-9273 if you have anyquestíons.

Sincerely,

fnternational_ Business
Machines Corporation

G. rooke, Mana ger
Site Environmental
Programs /Securíty Svces .

RGE/pm

eel P. ehiefarÌf NYSDOIÌ
'.J. Ilogan
J. NapoJ-i, DCDOÌÌ
.J. Sansalone, ¡ìYSDEC
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lnternational Business Machines Corporation East Fishkill Facility, Route 52
Hopewell Junction, New York 12533
914t897-2121

December 13, 1983
D/92A, B/300, Z/44X

New York State Departnent of
Ervironnrental Conservation

21 South Putt Corners Road
New Paltz, New York 7256I

Attention: l4r. W. Sullivan

Subject: Area ".A," Groundwater Treatrnent Facility

Reference: (1) IBM Gror:ndr,vater Report No. 2, May 7982.
(2) l4eeting witJ. NYSDW t{ay 26, 1982.

Gentlenren:

Erclosed for your review is the desigï of the Area "4" grounôuater
treatnent facility. The proposed schedule for connence¡nent of
constructíon is first quarter 7984, with operation of the facility
beginning first quarter 1985. As shovn j¡r the attached process
schematic, the facility will consist of a collection sunp, separator,
packed tor^/er air stripper, and associated storage tanks and punps.

The purpose of the remedial actions in Area rlAlr is to remove as nn:ch of
the separate phase organi-cs as feasiJcle i¡r the building 308-310 area.
There are five deconrnissj-oned buried storage tanks in the area. T\vo of
these will be renoved, along wi-th any,separate phase existing adjacent
to or under those tanks. A dralnage dunp will be j¡rstalled which has a
¡:erforated zone into the silt layer containing the separate phase
organics. Water/sofvents collected from the sunp will be punped to the
treab:ent facility.

The treatnent facility is designed to process 30 gallons per ni¡rute of
grounôoater. The treatrrent building will be a 40 ft. x 50 ft.
pre-engileered nretal building, diked to contaj¡r any leaks or spills that
nEty ocsur. Groundr¡¡ater v¡ill be punped to a solvent separator tanJ<,
where the solvent and silt wil-l be settled out and drained i¡rto d:rnns
for disposal by a licensed/approved vendor. The groundrvater overflor¿s
to an í¡fluent storagre tank and will be punped to an air stripping
tower. The stripping tower is designed to renþve i¡r excess of 99? of
the organic solvents from the groundvater. The treated groundrøater will
be tra¡sferred to a storage tank prior to discharge to our fndustrial-
l,Iaste ltreutralization/Treatrnent Plant.
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A review of tlre utilities i¡r Àrea A has rer¿ea.Led an above-grror:nd
high-tenqlerature hot-water line j¡ close proxirnity to tr¡¡c of the
underground storage tanks north of the Building 310-308 linJ<r,vay (ta¡rlcs
nos. 16 and 17) . Also, one tarrj< (no. 14) is located under the li:r]<lvay.
concern has been rai-sed regarding the safety exposures and the j¡rpact to
rnanufacturlng of r:ndernrining the pipeline a¡d building foundations
during excavation activity. We are presently considerilg relocati¡g
the high-talperature hot-water l-ine prior to excavation òr other
technical options which could result in a clean-up eguivalent to tank
renoval without the necessity of physicalty renrovi¡g thern. we wilt
discuss or:r findings with your office when rve have reached a decision.

concurrent. with investigating the previously discussed options, r,,,e plan
to proceed with tank renx¡vaf (nos. 23 and 24) south of the linJcr,rray and
treatn'ent facility construction, after review by yor:r office. This will
allcx¿ construction to proceed and treaünent to begin as soon as
possible.

A permit to construct has been received from NYSDtrC for the air stripper(Air Þnission source No. 132B000095sGIfrr1). Discharge of treated
groundrøater to the j¡rdustrial wasts¡øater treatrnent system will not have
any inpact on the receiving stream fo-r the sitets final effluent.
Furtherniore, consültant studies have èhown that total faiÌure of the
treaüient process for 24 hours will not resul-t j¡r any significant
changes to fj¡ral effluent water quality. Safegn:ards have been
incorporated j¡to the design to shutdown the transfer punps in the event
of a failure j¡r the packed tower air ha¡dling eguipnent. Also intensive
water guality ronitoring will occr:r durilg o¡:eration of the faciliez.

?fe will be happy to ansl"er a¡ry questions you may have at the neeting
with your people on Decernlcer 29, 1983, or you rnay call Joseph Hogan on
(974) 894-9273 

sincerely,

International Busi¡ess
l4ach j¡res Cor¡roration
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G.
Site Environmental
Programs/Security Sen¡ices

(,

RGE/1s

cc: R. Gardineer, MSDEC (w/o attachment)
J. Hcgan 441 (w/o attachrnent)
J. Ia¡notti (with attachment)
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lnternational Business Machines Corporation

East Fishkill Facility, Route 52
Hopewell Junction, New York '12533

914t897-212'l

Decen'ber 19, 1983
D/92A, B/300 , Z/44X

New York State Deparünent of
Ervironmental Conservation

21 South Putt Corners Road
New Pa1tz, New York 1256I

Attention: l4r. W. Sullivan

Subject: IBM East Fishkill Reneåial Action plans

Reference: I4y letters dated March B, 1983, and April 19, 1983

Gentl-en'en:

Following is an update of the fBM East Fishkil-l remedial action plans
since our referenðed corres¡rcnd."rra". '

lntre have conpleted an evaluation of our groundv¡ater nx¡nitoring network so
as to optimi-ze the statistical sigrnificance of the data cotlected.

The design of the groundvrater treatrcent facility for Area "A,' is
conplete and infornration regarding this desigm is being fonvarded for
your review under separate cover. The Production IVell No. 2 ptnping
rate is 250 gallons/rninute with the water being carbon treateà and
discharged to the stornnvater drairage system.

Ädditional nronitoring wells have been ij¡r=a-tt.a in the vicinity of
Area rrc' and Production !{e11 No. 7. This activity, as well as other
hydrogeological irrvestigations, including a produðtion well recovery
pt-uç test, have been perforned to better uncerstand the cause of
i¡tcreased organic chenrical concentrations in Production tr{ell No. 7. l}redata is still under review.
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ÍLre Area "B' extraction/treaünent/recharge facility has been i:r
o¡:eration si¡ce December 1982. Downti¡re due to siltation of the wellscreen and dismption of electrical se:¡¡ice has ocõurred periodically.
The renredial action faciliÇ at Area "D" has been operatiònaÌ since
Dece¡nber 1982 with no najor service intermptions. A cone of depression
has been estabfished extending beyond the area of contamj¡ration. The
docunentation of preventative ¡raj¡rtenance and o¡:erating procedures has
been i¡itiated for these areas.
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Decerrrlcer 15, 1983

Also,we have engaged a consul-tant to determj¡re the optimal punpi¡g ratefor Areas "8" and "D" in order to nraxi¡rize the renrväl of orga;i-cchenricals. Data fo¡ this study i9 belng collested at Area "ó"; however,the ¡tudy wil-l not begin at Arèa "8". unfil the siltation probrem isresolved to or:r satisfaction.

Please contact Jo_seph Hogran on (9j.4) gg4:g273 íf you have any questions
fÇ9arÇjng the i:rplen'rentation of reniedial action piuns at the'Ea'stFishkill site.

Sincerely,

International_ Busi-ness
Ilachjnes Cor¡rcration

, À4anager
Site Ervironmental prognam/
Security Services

(=
(o

a

lr-
lr¡

I

ã
@.
HRGE/ls

cc R. Gardineer, NYSDEC (w/o attachment)
J. Hogan Z/ AJ (w/o attachnrent)
J. fa¡motti, NYSDEC (with attachment)
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Henry G. Williams
Commissioner
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New York State Department of Environmental Conservation
21 South ;)u L'l Corners Road, New Pal tz, N. Y. I 2561 -l 696
(er4) 255-54s3

IBM
East Fi shkil l
Route 52
llo pewel I ,.lu nc r"

Facìf ity

ion, llevr York I 2533

January 31, l9B4

kway ( i n-
which the

Fishkil'l Area rrArr

Dear Mr. Shimmin:

The remedial plans outlined in your letters of December l3 and .l9,

and in our meeting of December 29,198$, have been revÍewed by this
Department. In genera'l , the proposa'l 'is acceptable.

Spec'ifically, the Department concurs with:

1) the proposed design and schedule for the Groundwater Collection
and Treatment System;

Z) removal of tanks 23 and 24, south of the f inkway;
3) additional investigation of the area north of the I

c'luding a study of the removal of tanks .l4, 16 and
Department favors if feasible);

4) continued monitoring of the Area "4" welIs.

Attn: Mr. H.l^J. Shimmin
S'i te Env i ro nmenta I Eng ì neer ì ng

Also, the Department i
rates in Areas B and D as l
Please submit a record of t
impact of these changes on

s not opposed to the optimì zat jon of the pump'ing
ong as the intent of'the program is not jeopardized.
hese modjfications, along with conclusions on the
the groundwater flow regime.

Re IBM
314

East
054

ln
17

ccr-
co--

0ther points which should be addressed:

l) A permit to operate the air stripping unit ís required from the DEC's
Divisíon of Air. Please contact Mr. Nejl Isabelìe, Regional Air Engineer at
this office'in thÍs regard. Also, the question of fugitive air emiÀsions from
the treatment faci ì i ty shoul d be di scussed .

2) Since the treated groundwater will be discharged to your industrial
wastewater treatment system, the Department's Division of l,later has determined
that the discharge wi1'l constitute a change in the waste characteristìcs and
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, r-qtter - IBM (co nt . )
Page 2

and therefore necess i ta te a

request by IBf4'is required.
for speci fic requjrements.
pìans for the propcsed air
you in this nratter.

revìevr of your facil'ity's SPDES permit. A formal
Please contact Mr. John Sansalone of this office

In addition, the Division of l,Jater must review the
strìpping system. Mr. Sansalone vrjll also advise

l.rGS/d i

cc:

Pleasc conlðc', 'ìe if ..cu have any questjons

Ga rd i neer
Mal i nos ki
Isabelle
Sansal one
HJI], D.C.H.D

Very truly yours, _

/ '."
,/2. i / / l--'

z) t- t- ¿ f,:. ; ! J-1.-/ 
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