HAZARDOUS WASTE AND HAZARDOUS WASTE CONSTITUENTS RELEASES

FROM SOLID WASTE MANAGEMENT UNITS (SWMUs) AT SITES MANAGED r
UNDER RCRA PERMITTING RECEWED

. JUL 29 1885
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Has the applicant properly responded to all questions? For exam ,(:?
if question one indicates that the site has SWMUs, are questions @/
2-4 addressed? l/
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Types of SWMUs, number of units and waste previously stored in each $
as reported by applicant.
Unit Type & Volume Number of Units Waste Stored in Unit (Type)
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.. Any additional information on SWMUs existing at the facility that was

discovered during the record review, but not reported by applicant.
(Record review includes: Community Right to Know, Solid and Hazardous
Waste, Legal, Water (spill), Registry of Inactive Sites and NPL Tists).

Unit Type & Volume Number of Unit Waste Stored
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9. a. Describe any release from a SWMU reported by applicant. Include:
1) unit type; 2) volume; 3) waste type; 4) release duration;
5) time periods; 6) volume of release; 7) nature of release; 8) extent
of release and 9) how applicant has determined volume and extent of
reléase. If the applicant has not determined-any of the above, please
indicate so.
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b. Include any information on items 1-8 above that you discovered
during the record review, but not reported by applicant.
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c. If the information in (b) is found in Regional files, indicate if
it is 1ocated in:

Solid and hazardous waste file
Legal file

Water (spill) file

Other, specify

BwWwnN -

10. If the facility is contained in the Community-Right-to-Know report,
is it: :

a) Listed in appendix J ®) L M N
Not listed in appendix (Circle One)
b) If listed, indicate:

1. I1.D. Number &0 09,49%
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11. Is site found on Registry of Inactive Hazardous Waste Disposal Sites

Listed: {es) No

Give: a. site code 314004

b. site type »ror (l-\nw(;

c. waste type v:iidhik L., P BT R g

~

12. Was applicant's submittal properly certified: No

13. Comments and recommendations
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03/13/83

03/13/85

01706/84

01/21/85

01712181

02/9/84

K5

XS

KS

WS

H5

¥S

FOUND CRACK IN TOP
OF UNDERGROUND
STORAGE TANK

OVERFLOW OF TANK
DUE TO BACKFLOW
DURING MAINTENANCE
OPERATIONS

TANK OVERFLOW DUE
10 INSTRUMENT
HALFUNCTION

TANK OVERFLOW

DISCHARGE DURING
CHECK OF
ELECTRICAL
CONNECTION TO
TRANSFER PUNP

TANK OVERFLOW
THEOUGH STAND
PIPE

OBSERVATION
DURING IN-
VESTIGATION
INTO HIGH
HATER CON-
TENT IN TANK

OBSERVATION

OBSERVATION

ALARM/
OBSERVATION

OBSERVATION

ORSERVATICN

GREATER
THAN
5 GAL

EST. LESS
THAN
23 BAL

EST.
200-300
BAL

EST. 100

GAL

EST
200 GAL

ST 100
GAL

SOLVENTS PRIMARILY ACETONE
AND 1SOPROPYL ALCOHOL

KATER 85-951

N-BUTYL ACETATE 1.3-3.8%
ISOPROPYL ALCOHOL 1.0-3.21
ACETONE 2.4-7.81

ETHYL CELLOSCLVE 0.1-0.21

N-BUTYL ACETATE 501
1SOPROPYL ALCOHOL 211
FREON 51

ACETONE SX

KATER 101

_ PRIMARILY ISOPROPYL ALCOHOL

PERCHLOROETHYLENE 88X
N-METHYL PYRROLIDONE 6%
CELLOSOLVE ACETATE 31
ALCOHOLS TRACE

IYLERES TRACE

WATER 601
SOLVENT (PRIMARILY NHP) 40X
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TANY K0,
169

02/16781

The W,
1

12/10/81

Tow w0, 09/22/92
140

T W), 04/12/83
Y

ey
m-
freotion
el
Lot
N
r g
1848

07/31/84

L

WS

LES

LK

CeN

LEVEL
INSTRUNENTATION
HALFUNCTION;
OPERATING ERROR

LEVEL ALARM
FAILURE

TANK OVERFLOW
DUE TO FAULTY
HIGH LEVEL ALARM

TANK GVERFLOW
DUE TO ALARM
PROBLENS

DISCOVERY OF
CONTANINATED
CONSTRUCTION
DEBRIS

8 ¥5 = NASTE SOLVENT
CCn = CONTANINATCONSTRUCTION DEBRIS

OBSERVATION

ORSERVATION

OBSERVATION

ALARM/
OBSERVATION

DBSERVATION
DURING
EXCAVATION

EST WATER 96.581
! GAL ACETONE 0.232
MAX METHYL ALCOHOL 3.191
UNKNCKN HATER 901

SOLVENTS 101

(METHYL CELLOSOLVE, ETHYL

CELLOSOLVE, CYCLOHEXANONE,

ACETONE, ISOPROPYL

ALCOHOL, TRICHLOROETHYLENE)

EST FRINARILY METHANOL,
10-15 GAL S0ME ACETONE

EST 120 GAL CELLOSOLVE ACETATE 441

{80 BAL TOLUENE 24

CONTAINED; ACETONE 97

40 GAL TO N-BUTYL ACETATE 81

GROUND) FREON 5%
CYCLOHEYANONE < 21

WATER 31

50 TONS SEE TABLE ! (ATTACHED)

{HAZARDOUS)

4530 TONS

{NON-

HAZARDOUS)
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International Business Machm w East Fishkill Facility, Route 52
Hopewell Junction, New York 12533-0999
?!, Form ey re 914/894-2121
?\f‘; %%f) Sl Ve Attn,: J. M. Hogan
5\ b . D/92C, B/300, Z/4Al

NG YU 29 1885

“\(50 \J\\‘ﬁ + 7 KYSDEC

v W \xt New Paitz

June 25, 1985
D

-

Mr. Richard M. Walka

Acting Chief, Solid Waste Branch H
Room 905 Jt”* OS 1985
United States Environmental Protection

Agency, Region II HAZLE o S L0gY
26 Federal Plaza b s vat
New York, NY 10278

SUBJECT: Section 3004 (u) RCRA Amendments of 1984

REFERENCE: 1) Letter from Conrad Simon, USEPA, Region II, dated 3/22/85
2) 1IBM letter dated 5/20/85, to James J. Cleary, USEPA,
Region II.

Dear Mr. Walka,

As requested in the 3/22/85 EPA letter, the following documents pertaining
to solid waste management units at IBM's East Fishkill Site are herewith
enclosed:

1. Solid waste management units questionnaire duly completed
2. IBM East Fishkill Site map

3. Groundwater investigation reports

As required by applicable regulation, IBM reports all hazardous waste
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 questions 3 and 4 include those releases
from hazardous waste units mentioned in question 2 or listed in the Part B

application.

Since February 1978, IBM East Fishkill has had a groundwater monitoring
program. Presence of organic compounds in the groundwater monitoring wells
and production wells was discovered during February 1979. In March of
1979, the New York State Department of Health (NYSDOH) was informed of
these findings. The New York State Department of Environmental
Conservation (NYSDEC) was also notified of our groundwater sampling

D2NA176/#16
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R. M. Walka 3 June 25, 1985

results. NYSDEC and IBM signed a Consent Order in April, 1981 which
formally instituted our Groundwater Remedial Action Plans. The IBM East
Fishkill Groundwater Reports(Enclosures 2, 3, 4) identified four area of
known groundwater contamination. Remedial Action Plans for each area have
been submitted and approved by NYSDEC (Enclosures 8, 9, 10) with periodic
updates presented to and approved by NYSDEC. (Enclosures 11, 12, 13, 14, 15)

Site investigations are being conducted on an ongoing basis. Currently
available data has revealed that groundwater contamination is contained
within the boundaries of IBM East Fishkill.(Enclosures 5, 6)

The enclosed reports and letters to New York State Department of
Environmental Conservation address groundwater contamination from all
identified sources (inactive landfills, underground storage tanks and
pipes) and also describe the efforts being made by IBM East Fishkill to

minimize their environmental impact.
Please call me or N. Ayengar (914 - 892-1624) if you have any questions.
Sincerely yours

P I

Joseph M. Hogan
Site Chemical/Environmental Services

gp

c NYSDEC -  Albany
New Paltz

D2NA176/#16
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R. M. Walka 4 June 25, 1985

Enclosures

l.

10.
11,
12,
13.
L4.

15,

16.

Questionnaire

Completed Solid Waste Management Unit Questionnaire

Reports

Groundwater Status Report - January 1981

IBM East Fishkill Groundwater Report —.March 1981

Groundwater Report NO. 2 IBM East Fishkill Facility - May 1982

Source Identification of Trace Organics in Groundwater Shenandoah Road
and Route 52

Phase I -~ Summary Report January 1982

Trace Organics in Groundwater Shenandoah Road and Route 52 Phase II
Report November 1982

Consent Order

Order on Consent: State of New York Department of Environmental
Conservation April 1981 ‘

Correspondence

NYSDEC Letter dated February 1, 1982
NYSDEC Letter dated February 5, 1982
NYSDEC Letter dated July 26, 1982
IBM Letter dated March 8, 1983

IBM Letter dated April 19, 1983

IBM Letter dated December 13, 1983
IBM Letter dated December 19, 1983
NYSDEC Letter dated January 31,1984

Location Plan

IBM East Fishkill Site Map

D2NA176/#16
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Qo

Information Regarding Potential Hazardous Waste and Hazardous Haste :Eég
Constituent Releases From Solid Waste Management Units Eﬁgf

Facility Name: IBM Corporation, East Fishkill

EPA I.D. No.: wNvp 000707901 E
Location: Street Route 52 _ ) %
City & State .Hopewell Junction, NY - “q-_!l]'
Check: owner X ‘ _ Operator  x e %é

11,

I1.

Iv,

VI,

VII,

Under the Resource Conservation and Recovery Act (RCRA) amendments of
1984, the term "s0lid waste" means any garbage, refuse, sludge, from 3
waste treatment Plant, water Supply treatment plant, or aip pollution
control facility ang other discarded material, inciuding solid, liquid,

mercial, mining, and agricultural Operations, and from community actiyj-
ties, but does not include solig or dissolved material ip domestic sey-
age, or solid or dissolved materials jp irrigation return flows or ip-

A hazardous'waste 1s a solig waste that is either listeq in 40 CFR; Part 261
Subpart p ("List of Hazardous Wastes") or Possesses one gp more of the chap-
acteristics identified in 40 CFR; Part 261; Subpart ¢ ("Characteristics of
Hazardoys Waste") and is not excluded in 49 CFR 261.4,

A Hazardoys WHaste Constituent represents the basis for a specific hazardoys
Waste being listed in 40 CFR; Part 261; Subpart D. The Hazardouys Waste

Constituents are listed in 40 CFR; Part 261; Appendix VIII (Hazardous
Waste Constituents).

The term "solig waste management ynitn (SWMU) applies to any landfily, .
Surface impoundment, land farm, waste pile, incinerator, tank, injection
well, transfer station, waste recycling operation, tank Or container stor-

age area that Currently or formerly was used to Manage a solig waste,

The term "tank» includes Wastewater treatment units, elementary neutralj-
Zation units and short-term accumulation ynjtg that are exempted fronm
RCRA permit requirements,

The term "release® includes any spi]iing,.]eaking, Pumping, pouring,
emitting, emptying, discharging, injecting, escaping, 1eaching, dumping
Or disposing into the environment, pyt excluding releases Otherwise
Permitted under law (e.g., NPDES Permitted discharges)

* .



° Landfill X )
—° Surface Impoundment T X
-~ Dump-pit of Leach Fielg x -
~~ Land Famm - - x_
~— Waste Pile T X
- ° Incinerator - N X
° Storage Tank (above groung) X T
° Storage Tank (below groungd) X T
° Container Storage Area X T
° Injection Wells, Sink Holes T X
° Wastewater Treatment Unjts R X
° Transfer Stations - X
° Waste Recycling Operations X T
° Other (specify) - x_

(For items 2-4, if the sbace Provided is not sufficient, yse additional
sheets as NecCessary ang Specify the iten being answered, )

2.) 1If there are "yogn answers to any of the items ip number one above,
Please provide the following:

A, 2 description of the wastes that were Stored, treated or dis-
- Posed of in each unit.

‘See attacheg response tgo Question 2.

B. Determine, as best you can, if the Particular waste would be
considered a hazardous waste or hazardou5 waste constituent
under RCRA {(See definitions op Page one)

See attached Tésponse tg Question'Z.

\

EF';E?

o

IBM-



Z84-EF- 99

: ,;Q,g,.-:.'ﬁ,@u'mﬂ

See attached reg onse to Question 2. .

—
—_—_~_;-_;f-—~if—_—____—__‘ —
—_— —
e —

on any prior op current release of hazardoys

waste ogr hazardous waste constituents.

date(s) of release
groundwater monitoring data for units not
B

type of Waste/materia] released

quantity opr volume of Waste/materia] released .
nature of release (i.e., sp111,~overf]ow, ruptured tank o Pipe-
line, leachate from landfil] Or surface impoundment, etc, )

See enclosed reports,
________________________~___________¥ -~

—
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5.)

See enclosed reports.,

evidence frem soil borings, drilling of groundwater
water monitoring results, exploratory pits or any ex
would indicate the presence of a SMU or that a rele

Not applicable.




BUESTION 2.
HAZARDOUS WASTE MANAGEMENT UNIT

INSTALL ' o TANK

NO. Sl CONTENTS DATE  CAPACITY  CONFIGURATION  MATERIAL DIMENSIONS  LOCATION
I TRMK NOD. 79 FLUGRIDE WASTE 1973 3,000 HyB, 1 FRP 6°6"D X 20° S 308—-
2 TANK ND. 142 FREON WASTE 1975 1,000 H,B,1 STEEL 5D & N 309
3 TANK NO. (a9 HASTE SOLVENT-MIXED 1980 3,000 H,B,2 STEEL  &78"D X 19" £ 330C
4 TANK MD. 208 HASTE SOLVENT-HIXED 1983 3,000 H,B,! STEEL 8D 1 13 £ 322
3 TANK KD. 209 HASTE NBA 1783 5,000 H,B,! STEEL 8D X 1% £ 322
6 TAHK MO, 204 WASTE IPA 1983 3,000 H,8,1 STEEL  8°D X 1% £ 222
7 TANK MO. 207 WASTE FREGN TF 1983 5,000 H.B,1 STEEL 8D X 1% E 322
8  LANDFILL 8%  SEE ENCLDSED REPORTS

{INACTIVE)
9 DUMP PIT/ #%  SEE ENCLOSED REPORTS

LEACH/FIELD

¥ Configuration Codes: H - Horizontal B - Below Bround

1 - Single Hall 2 - Double Wall

14 These Solid Waste Management Units refer to known areas of
groundwater contamination on the IBH East Fishkill main site.
A Consent Order between NYSDEC and IBM (Enclosure 7) addresses
remedial action programs in place to clean up contaminated
groundwater and minimize further impact. FReports subnitted
subsequent to the Consent Order use the following designations:
Landfill - Area "C*
Dump Pit/Leach Field - Area "A", “B*, "D*

1 i
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QUESTION 3 AND 4

FIPE

L SOURCE/

. Sl DATE  HWATERIAL NATURE OF RELEASE  INDICATION
TANK NO. 0G/13/8B5 WS  FOUND CRACK IN TOP  OBSERVATION
33 {F UNDERGROUMD DURING IN-

STORABE TANK VESTIGATION
INTO HIGH
WATER CON-
TENT IN TANK
TANK NO. 05/15/85 WS  OQVERFLOW DF TAHK OBSERVATION
123 DUE TO BACKFLOW
DURIHE HAINTENANCE
OFERATIONS
TAHK MO, 01/04/B4 WS  TANK OVERFLOW DUE OBSERVATION
157 T0 INSTRUMENT
HALFUNCTION
TANK NO. 01/21/8B5 WS  TANK OVERFLOW ALARM/
137 OBSERVATION
TANK NO. 01/12/81 WS  DISCHARGE DURING OBSERVATION
168/84 CHECK OF
ELECTRICAL
CONNECTION TO
TRANSFER PUMP
TANK NO. 02/9/84 WS  TANK OVERFLOW OBSERVATION
168 THROUGH STAND

QUANTITY

GREATER
THAN
3 GAL

EST. LESS
THAN

'IC r‘p’L

EST.
200-300
AL

EST. 100

GAL

EST
200 GAL

E5T 100
BAL

_ PRIMARILY ISOPR

ANALYSIS

SOLVENTS PRIMARILY ACETONE
AND I150PROPYL ALCOHOL

WATER

N-BUTYL ACETATE 1.
ISOPROPYL ALCOWOL 1,
ACETONE 2

ETHYL CELLOSOLVE ¢,

952
8%
24

a4
7

33~
3-3
0-3
1-7,
1-0.

N-BUTYL ACETATE 50%
ISOPROPYL ALCOHOL 217
FREON 5%

ACETONE 5%

HATER 10

PYL ALCOHOL

PERCHLOROETHYLENE 83%
N-METHYL PYRROLIDONE &%
CELLOSOLVE ACETATE 3
ALCOHOLS TRACE

XYLENES TRACE

HATER 407
SOLVENT (PRIMARILY NMP) 407

nn
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¥ W5 = WASTE SOLVENT
CCH = CONTAMINATCONSTRUCTION DEBRIS

QUESTION 3 AND 4
{CONTINUED]
t SOURCE/
NO. SHMU DATE  MATERIAL WNATURE OF RELEASE  INDICATION BUANTITY AHALYSIS
7 TAMK MO. 02/14/B1 WS LEVEL OBSERVATION  EST WATER 94.58Y
1469 INSTRUNENTATION 1 BAL ACETONE 0.237
HALFUNCTION; HAY METHYL ALCOHOL 3.19%
OPERATING ERROR
B TANK ND. 12/10/81 WS  LEVEL ALARM OESERVATION  UNKNOWN WATER 901
o189 FAILURE SOLVENTS 103
4 {METHYL CELLOSOLYVE, ETHYL
‘ CELLOSOLVE, CYCLOHEXANONE,
ACETONE, ISDPROPYL
ALCOHOL. TRICHLORDETHYLENE)
7 TAMK NO. 09/22/82 WS TANK GVERFLOW OBSERVATION  EST PRIMARILY METHANGL.
169 DUE TO FAULTY 10-15 BAL SOME ACETONE
HIGH LEVEL ALARM
10 TANK NO. 04/12/85 WS  TANK OVERFLOW ALARM/ EST 120 RAL CELLDSOLVE ACETATE 447
169 DUE TO ALARM OBSERVATION (80 AL TOLUENE 247
PROBLEMS CONTATNED; ACETONE 97
30 GAL TD N-BUTYL ACETATE 8%
GROUND) FREON 5%
CYCLOHEXANONE ¢ 2%
WATER 37
11 FORMER  07/31/B4 CCM DISCOVERY OF OBSERVATION 50 TONS 5EE TRBLE 1 {ATTACHED)
CON- " CONTAMINATED DURING (HAZARDOUS)
STRUCTION CONSTRUCTION EXCAVATION 6530 TONS
DEBRIS DEBRIS {NON-
LANDFILL HAZARDOUS)
{B/33
PARKING
Lom)

TR
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TABLE 1
l/“
/
INGREANIC 4S82v§ DRGANIC ASSAYS
. BASE/NEUTRAL
ACID EXTRACTABLES
TOTAL  TOTAL  EXTRACTABLE {PHTHALATE} v.0.C. PESTICIDES
SAMPLE PTS, St As Be Cd Cr Cu P Hg N Se Ag TI  In CYANIDE PHENOLICS ! bis{2-ETHYLREXYL) BUTYL PENIYL DI-n-BUTYL MECL? TCE CHLOROFORM TOLUENE  PCB T.0.C.

LIGBID  wg/l wgrl wg/l wg/l wg/l wg/l wg/l ug/l wgil wg/l ug/l ug/l wg/l ug/l ug/l boougdl ug/l ug/l ug/1 ug/l ug/l ;oug/l it
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I. INTRODUCTION

The purpose of the report is to present a brief, but thorough, summary
of the ground-water situation at the IBM Corporation's East Fishkill Facility

as of January 1, 1981.

For background purposes the report first describes the geologic and
hydrologic conditions pertinent to the ground-water system underlying the
facility. The next section contains a summary of investigations conducted
through the end of 1980. Later sections describe progress to date and plans

for future work.

II. GENERAL REGIONAL HYDROGEOLOGY

The principal geologic formations pertinent 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 (lime-

stone and dolomite) of Ordovician age.

The glacial deposits vary greatly in both thickness and texture.
Where sufficient saturated thickness and permeability exist, the glacial
deposits provide water to wells in the vicinity. 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 Stockbridge limestone, is the
principal aquifer supplying water to large—capacity wells--including the
IBM production wells at the East Fishkill Facility. The unit of this for-
mation underlying the facility extends under the Fishkill Creek valley from

Beacon northeastward to the headwaters of the creek.

Joints, fractures and bedding planes in the bedrock provide the prin-
cipal means for storage and movement of water. In fact, the yield of wells
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 Fishill

area.

The source of ground water found in both the glacial and bedrock for-
mations is derived from that portion of precipitation which falls on the
overlying land that percolates downward to the ground-water system.
Obviously, the portion of the precipitation that recharges the ground water
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 pre-
cipitation of 42 inches. The other two-thirds leaves the area as surface

runoff in streams and evapotranspiration to the atmosphere.

Ground—-water levels in the area normally are highest in the spring and
lowest in the fall in response to the relative intensity of precipitation
and evapotranspiration. Also, long-term records of ground-water levels not
influenced by pumping show a strong correspondence with rainfall patterns,

indicating essentially immediate recharge response to precipitation events.

ITI. SUMMARY OF GROUND-WATER
QUALITY INVESTIGATIONS

A. Chronology of investigations

Test drilling has been conducted, and monitor wells installed, for the
purposes of obtaining site-specific information on the physical properties
of the glacial deposits and bedrock as well as to provide means for monitor—
ing water levels and water quality. The following sections summarize results

obtained from the drilling and monitoring as of December 1980.

The ground-water monitoring program began in February 1978 as the
result of a request by the Real Estate and Construction Division of IBM for
each IBM site to investigate the quality of their ground water. In addition
to beginning a ground-water survey, the IBM East Fishkill site also examined
the quality of the water being drawn from the bedrock production wells. These
wells are a source of water for industrial and domestic purposes. A series

of samples were collected and analyzed from the production well system in

'1?ﬁ
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July of 1978. The results of these samples were received in September
1978 and indicated a satisfactory quality for the production wells (1, 2,

4 and 5) on the site.

In the fall of 1978 the ground-water situation was assessed on the
site through the installation of a series of shallow and deep monitoring
wells. During the planning and installation phase of the ground-water
well network a further series of complete analyses were carried out on the
production wells in December 1978. 1In addition to this set of analyses,
the U. S. Environmental Protection Agency in early January 1979, carried
out a complete analysis on the mixed raw-water supply of the East Fishkill
site as part of an effluent guidelines survey. The results of the EPA
and the IBM analyses became available in early February 1979. Both sets
of analyses indicated the presence of trace organic compounds (chlorinated
hydrocarbons) in the ground—watér system. During this time frame the
installation of a ground-water monitor-well network was finalized primarily
in regions where chemicals were stored and/or handled. Sampling of water

from these monitor wells began in March 1979.

Based on the results of the IBM survey and the EPA survey, it was
decided to carry out a confirmatory analysis on the production wells. The
use of production wells #2 and #4 (in which organic solvents were found)
was minimized to prevent these materials from entering the potable water
supply of the site. The results of this particular survey were received
during the first week of March 1979 confirming the presence of organics
in the production well system. Based on these results it was decided to
minimize the use of the two partiéular wells involved until such a time
that a granular activated carbon system could be installed. 1In the second
week of April 1979 a Calgon granular activated carbon system was installed
on production well #2. The design parameters for this system and‘other
details were forwarded to the New York State Department of Health. A
representative of the étate Health Department visited the IBM site in May
1979 to discuss the potable water situation and made suggestions with
respect to operating the granular activated carbon system, During the
remainder of 1979 and the early part of 1980, IBM reported the results for
organics in the production wells to the State Department of Health on a

monthly basis to demonstrate the effectiveness of the carbon adsorbers.
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Table 1. Water—-Quality Monitoring Parameters

Organic solvents

Tetrachloroethylene
Trichloroethylene
cis-1, 2-dichloroethylene
Methylene chloride
Trichloroethane
Freon TF

Toluene

Benzene

Isopropanol
Dichloroethane
Carbon tetrachloride
Chloroform

Non-metals

Metals
Antimony Mercury
Chromium Selenium
Cobalt Iron
Copper Manganese
‘Nickel Calcium
Silver Aluminum
Zinc Magnesium
Arsenic Sodium
Cadmium Potassium
Lead Hardness

Physical parameters

Special organics

Fluoride pH Tetrahydorfuran
Nitrate Conductance Phenols
Sulfate Total Organic
Chloride Carbon (TOC)
Alkalinity
Ammonia
Cyanide
Table 2. Levels of Organicsl/in Ground Water
Area Geometric mean Maximum.concentration
(ppb) (ppb)
A 760 297,000/
B 600 29,700
C 140 2,000
D 70 700

;JIncludes those organic solvents listed in Table 1.

2/

~'One well has had a separate solvent phase at various times.

Recent data on the quality of water in the bedrock production wells

is summarized in Table 3,
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Q" Table 3. Production Well Water Qualityl/
1 Well No. Average concentrations
; (ppb)Z/
_ 1 < 2
2 10,400
B 4 12
5 < 2
6 <2
7 9
Recreation Center < 2

(Lime Kiln Road and
Shenandoah Road)

the organic compounds listed in Table

The quality of water (after G.A.C. treatment of wells 2 and 4)
entering the domestic system is less than 2 parts per billion of

1.

l-/Prior to treatment with Activated Carbon, October 1980.

g/For compounds listed in Table 1, Organic Solvents.
3
E
The ground-water quality at the site perimeters has been monitored,
- and the findings are summarized in Table 4.
' 1/
- Table 4. Ground-Water Quality~
Site Geometric Maximum
— perimeter mean concentration -
(ppb) (ppb)
3 North 7 300
East ' 14 1,400
} South 16 4,000
West 11 900

l-/Inclucles organic solvents listed

in Table 1.
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A number of monitoring wells fnstalled in the second well construction
program were found to contain levels of tetrahydrofuran. This compound
was traced to the solvent cement used to join the PVC well casings. This
material had been used in the past without difficulty and its presence in
these wells was 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 the time period

of the sampling program (9 months).

C. Ground-water quality summary--inorganics

All site production wells are analyzed for the parameters listed in
Table 1 twice a year. 1In addition, a series of key inorganic species are
analyzed twice a month. The results of these analyses have demonstrated

that all production wells meet U. S. EPA primary and secondary drinking

. water standards.

A series of analyses for inorganics were 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 future. The results of analyses of ground-water
samples were quite good with only two areas of concern. Some monitor wells
(shallow) have high levels of salts, such as chlorides and sulfates. These
materials are attributed to the use 6f de-icing chemicals and general
surface runoff. There does not appear to be a pattern of migration of
those compounds into the bedrock aquifer at the present time. A second
area of concern is the presence of elevated fluoride levels (2 to 10 ppm)
in the area of Buildings 308 and 310. It is presumed that these levels
are the result of processing fluoride wastes in the vicinity of the wells.
There is no evidence that the fluorides have moved into the bedrock aquifer

since production wells on site show non-detectable fluoride levels.

D. Potential sources of chemicals in ground water

Information from previous studies highlights areas of concern on the
East Fishkill site which indicated ground water containing various levels

of organic compounds. These areas are shown in Fig. 2. The primary source

of organics appears to be the chemical and waste solvent tank farm. Secondary

sources such as spills, pipeline leaks and incidental discharges probably
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existed area wide because elevated levels occur in several areas of the

plant that are hydraulically unexplainable if we assume only one source.

Unlike the findings obtained for the organic compounds, there is a
less distinect pattern of degraded ground water by inorganic chemicals
which appear to be much more widespread, These may be the accumulated
results of incidental discharges, sporadic spills, leaks and de-icing

compounds over the years.

E. Site-specific ground-water hydraulic characteristics

As of the end of 1980, over 100 holes have been drilled with
monitor wells and piezometers installed on the IBM East Fishkill site.
Fig. 3 (in pocket) is a geologic fence diagram which helps visualize the
three-dimensional geometry and heterogeniety of the site. A summary of

the physical information obtained to date follows:

1. Fill and glacial overburden deposits range in thickness from

less than 1 foot to over 80 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 to over 250 feet above mean sea level.

3. The exposed bedrock dips 30 to 40 degrees eastward. Folding

and faulting in the area is evident.

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 those areas with no
fracturing to 120 feet per day (or more) in localized areas

where fracturing is extensive.

6. The natural water-table configuration in the glacial deposits
probably conformed to the general topography of the area prior
to construction on the facility. Thus, ground-water flow was to
the low areas, such as streams and swamps, that served as outlets.
Measurements of water levels in the monitor wells, however, show
that a strong vertical gradient now exists because of pumping

from the bedrock.

-10-
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7. The flow of ground water in the bedrock is controlled by
the fracture patterns as well as relative potentiometric
heads in the formation. The general flow direction across
the site was probably southwesterly before the IBM wells .
were put into production. Recent measurements show pronounced
influence of the production wells causing the direction of
bedrock ground-water flow under much of the site to be towards

the pumped wells.

8. Although the vertical permeability of the glacial deposits is
very low, chlorinated hydrocarbons have been found at the base

of the deposits indicating vertical percolation of the organics.

IV. PRESENT ABATEMENT AND
PROTECTION PROGRAMS

A. Spill prevention, control and countermeasures (SPCC)

A ground-water protection program has been in effect since January

1978.

The primary purpose of the program is to prevent future spills,

control and abate existing situations, and establish a series of counter-

measures in the event of an accidental spill episode., The main features of

the program are as follows:

A formal SPCC Plan for petroleum and for hazardous materials.
Diking of all above-ground storage tanks or hazardous materials.

Truck loading/unloading spill control facilities at all hazardous

waste transfer areas.

Site-wide ground-water monitoring program.

New specifications covering all new hazardous waste pipe and

tank installations.

Training of key personnel in spill prevention and cleanup proce-

dures.

Onsite specialized emergency equipment for use on hazardous waste

spills.

Long-term replacement program of storage tanks and pipes conveying

hazardous materials.

~11-
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9. Pilot plant for ground-water extraction and treatment of

organics and inorganics.

10. Ssite-wide leak testing program of hazardous material storage

tanks and piping systems.

B. Granular activated carbon systems

When the presence of organic compounds was confirmed in production
wells #2 and #4, a number of potential treatment systems for organics removal
were considered. Granular activated carbon (GAC) was chosen because the
technology had been successfully applied to the removal of materials similar
to those which existed in the ground water on the East Fishkill site. In
addition to being capable of removing the particular organics, a system
(CALGON, INC.) was available for delivery and installation on short notice.
Two weeks after confirmation of the presence of organics, the GAC system
was installed on well #2 and was fully operational by April 1979. The unit
consists of two tanks, each containing 10,000 pounds of Calgon GAC, operated
in series at a flow rate of 250 gpm. Water-quality into the system between
the two tanks, and the output of the system is monitored on a weekly basis.
Adsorption isotherm data from Calgon, Inc., indicated 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
between sample point, the first GAC bed is replaced with virgin carbon and
the flow pattern of the system is reversed which assures that the freshest
carbon is on the output of the system at all times. The spent carbon is

reactivated by Calgon for industrial use.

The design, 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 #2 (with the GAC in place) resulted in

a significant drop in the levels of organics in production well #4 which

is hydraulically downgradient of #2.

A similar GAC system has been installed on production well #4 (August
1980) in order to further improve the quality of water from this source

and the overall quality of the mixed raw-water supply for the site.

-12-
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TheﬂéAC system on production well #2, in addition to removing organics
from the site raw-water supply, is acting as an extraction and treatment
facility for organics in the ground water in the vicinity of Buildings 308
and 310. During the course of operation from April 1979 through December

1980, this system has processed in excess of 130 million gallons of ground

water.

C. Treatment of areas containing
elevated levels of organic/solvents

There are four areas on the East Fishkill site which have been identi-
fied as regions in which the ground water contains elevated levels of
organics (Fig. 2). These findings are based on the results of the various

hydrogeologic studies and the site-wide ground-water monitoring program.

A number of procedures have been implemented to extract, treat, and
contain the ground water in these areas. A detailed program has been
established to detect and correct any spills or leaks from the site chemical
handling systems. The abatement procedures discussed below were implemented
on a priority basis-to contain the areas of interest, remove organics where
possible, and study long-term concepts for the extraction and treatment 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 feasibility and advisability of implementing a
éuitable process for ground-water extraction and treatment under the chemical
and waste solvent storage area near Buildings 308, 309, and 310. Alternative
treatment technologies for removal of organics, inorganics, and heavy metals
at the levels occuring in ground water pumped from the shallow unconsolidated
sediments and the underlying upper bedrock aquifer in this area, were inves-

tigated to develop detailed design parameters.

The purpose of the study was threefold-—-to determine a suitable and
effective treatment procedure to permit sizing and costing of a full-sized
system; to initiate early treatment of shallow ground water from a group
of selected small-diameter monitoring wells; and to study the feasibility
of recharging ground water. The project was grouped into five work cate-

gories:

-13-
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1. 1Initial laboratory study and design of pilot plant (Bench Scale).
2. Furnishing and installation of the pilot plant.
3. Operation of the pilot plant.

4. Performance of a recharge feasibility test.

‘5. Study and report

The pilot plant design was based on five unit operations: separation,
equalization and storage, air stripping, coagulation and filtration, and
adsorption. A continuous and fairly constant low volume stream of ground
water was provided to the individual unit treatment processes making up
the pilot plant by the conversion of several selected monitoring wells of
varying depths into a connected and pumping extraction well network. Approx-—
imately 110,000 gallons per month was recovered, tested, and processed
through the well network.' Results indicated that special consideration
must be given to design and selection of compatible materials and construc-
tion practices in the event very high concentrations, or separate phase

organics, are encountered.

Results from operating the recovery well network confirm previously
collected data and indicate complex hydrogeologic conditions. Over a 4-month
period, approximately 6-7 gpm of ground water was successfully pumped on a

semi-continuous basis and processed through the system.

Results from the pilot plant operations served to confirm basic assump-
tions regarding the appropriate methodology that should be considered for
extracting of ground water pumped from the chemical and waste solvent
storage area. The information that was evaluated on extracted ground water
(analysis and treatment parameters) resulted in the design of an abatement
program. The major conclusibns from the pilot treatment plant investigation

area as follows:

1. Variable well production and analysis requires equalization/

storage prior to treatment.

2. Presence of iron and managanese in the water as well as possible
suspended solids requires clarification with chemical treatment

followed by filtration, prior to further treatment.

-14-
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3. While cooling tower type air stripping is effective in removal
of organics, a flooded, packed tower air stripping design is much

more efficient.

4. The various activated carbons were more effective than had been
calculated,although the synthetic resin type, Ambersorb XE 340,
did not perform as predicted by the manufacturer. Steam stripping
of the carbon after exhaustion, while extremely effective, did not
return it'to its original efficiency. This fact, together with
capital and operating cost analysis, suggests the use and subse-

quent discard of virgin carbon for the Project operating conditions.

Based on the results of the pilot plant/extraction field study, a number

of design options for a full-scale project are in progress.

In addition to the construction and operation of a full-scale system,
plans are underway to reinstall a modified pilot plant system for operation
during the May 1981-November 1981 time frame. This will allow continued
treatment of ground water in this area during the construction phase of the

full-scale system.

. Area B. The presence of particular species (i.e., methylene chloride)
and their relative ratio with respect to other compounds suggests an isolated
area of high organic levels shown as Area B on Fig. 2. The treatment of
this area of ground water is being addressed in the studies presently under-
way (site hydraulic modeling). As an interim measure, a temporary system
consisting of a submersible pump with level controls is being installed to
pump water from this area into a storage trailer which will then be treated

at a permitted waste disposal facility.

Areas C & D. As shown on Fig. 2, two additional areas (C & D) with
elevated levels of organics have been identified. A study of ground-water
flow patterns and data from the water-quality monitoring program suggests
that additional monitoring is called for at the present time (see the data
summary, Table 4). In addition, the stream which runs along the site western
boundary may act as a natural barrier to the organics in the shallow uncon-

solidated zone.
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D. Development of site-specific hydraulic model

The complexity of the ground-water system as influenced 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 using a mathematical model of the system. Development of
such a model requires 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 network of piezometers for measuring potentiometric head
at specific elevations, additional definition of bedrock fracturing and an

aquifer pumping test.

The aquifer pumping test, which included periodic measurement of water
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 test was performed December 26-29, 1980.
V. FUTURE PLANS AND TIME SCHEDULES

Ongoing and planned future work are scheduled over a 12-month period
as shown in Fig. 4. The data and information programs, and the abatement
facilities for Area A, have been discussed in earlier sections of this
report. The plan of work related to the development and use of an hydraulic

model is discussed in more detail below.

A. Phase T, Data collection and preliminary analysis

As shown in Fig. 4, Phase I is estimated to require 4 months and contain
6 major tasks. Because of the field work involved, the progress of the work

is particularly vulnerable to adverse weather conditionms.

Task TA--Hydraulic investigations. The work to be accomplished under

this task is the most time consuming of all the Phase I tasks. It is anti-

cipated that as many as 64 dual piezometers (two piezometers per hole) may

~-16-
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E. Water need projections
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be required to adequately define ground-water flow conditions in the shallow
and bedrock formations. Task IA can be further subdivided into subtasks

which need to be performed sequentially as follows:
1. Design piezometer layout and construction details.

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

to the piezometer network and how the conversion can be accomplished.
3. Engage a contractor(s) to install piezometers.
4. Supervise construction assuring satisfactory work.
5. Conduct pumping tests on production wells.
6. Analyze data for use in model.

As of January 1, items 1, 2, 3 and 5 have been completed; item 4 is

near completion; and item 6 is yet to be done.

Task IB--Geologic investigations. Geologic investigations will be

conducted to supplement data and information already available so as to

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 satellite imagery.

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

of piezometers.
4. Acquire and study well logs available in area.
5. Analyze data for use in model.

As of January 1981, items 1 and 2 have been partially completed; item

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

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

of ground-water samples taken from existing monitor wells become available,
trend analyses and evaluations of potential migration will be made. The

ultimate analyses will be made after the model is verified (Phase II), but

preliminary evaluations will be made as soon as sufficient data are available.

-~18~
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& . Task ID--Initial water—supply evaluations. As additional geologic

and hydraulic data are developed during Phase I, preliminary evaluations
of the facility water supply will be made—-including recommendations for
new production wells, if possible. However, ultimate analyses will be made

after the model is verified (Phase II).

Task IE--Model selection. Existing ground-water models will be eval-

uated for applicability to the East Fishkill Facility and one or more will

be selected for use.

Task IF--Development of conceptual abatement plans. Using preliminary data on

ground-water flow conditions and quality, alternative abatement plans will
be developed. It is anticipated that these will be in the form of ground-
water pumping and recharge installations at alternate locations, numbers

and sizes.

B. Phase TI, Model verification and analysis

The modeling phase is expected to require 5 months to complete its
five major tasks. The first task, model verification and calibration,

must be completed before the next three are started.

Hatony

Task ITA--Model verification and calibration. An important part of

model development is the testing of the model against known field conditions

Pt

and responses to verify that it truly simulates the system. During the
calibration and verification process importaﬁt decisions often must be made
in adjusting model components. Data from piezometer and monitor-well
measurements will be used in the verification process. Additional data
from the ongoing leak-testing program for use in the modeling endeavor, as

well as information on production well pumping, will be provided.

- -

Task IIB~-Model analysis of abatement plans. Alternative abatement

plans will be tested with the model. The principal objective will be to

;o Ao tnp
i

identify the plan that will provide the most efficient and fail-safe opera-

tional abatement program. Plans for an abatement program for the area of

b
i

highest concentration will be available by this stage of the work and will

therefore be incorporated in the model.
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Task IIC--Model analysis of water supply. Using the model, the

proposed abatement plan and the projected water needs will be imposed on
the system to evaluate the quantity and quality problems expected to impact
future water supplies, Programs will be implemented to assure adequacy of
supply.

Task IID--Model analysis of migration situation. The model will be

used to evaluate the potential migration. Control methods will be tested

and implemented, if necessary.

Task ITE-—Continued data analysis. Monthly trend analyses on quality

and water-level data will continue through Phase II. These will be parti-

“cularly scrutinized for changes near the facility boundaries.

C. Phase III, Design phase

After the alternate abatement plans have been tested and approved,

the following tasks will be pursued.

Task IITA--Design of abatement facilities. Plans and specifications

for construction of the abatement facilities will be prepared, along with
cost estimate of same.

Task ITIB--Supervision of construction of abatement facilities.

Construction of the facilities in conformance with specifications will be

quite closely supervised.

Task IIIC--Continued data analysis. Monthly trend analyses on quality

and water-level data will continue through Phase III.

Task ITIID--Preparation of plan of work. A plan of work for monitoring

and evaluating the progress of abatement will be prepared prior to the com-

pletion of Phase III.

-20-
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I. INTRODUCTION

The purpose of this report is to present a brief, but thorough, ~
sumrary of the groundwater situation at the IBM Corporation's

- East Fishkill Facility as. of April 1, 1981 and to present the
proposed groundwater treatment plans. ‘

o 10 ~FRUEE- 88

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 progress to date and plans (schedules)
for future work. ‘

II. GENERAL REGIONAL HYDROGEOLOGY

The principal geologic formations pertinent to ‘the groundwater
system underlying the IBM East Fishkill Facility are uanconsoli-
dated surficial glacial deposits of Pleistocene Age and the
underlying carbonate bedrock (limestone and dolomite) pf

Ordovician age.

The glacial deposits vary greatly in both thickness and texture.
Where sufficient saturated thickness and permeability exist, the
glacial deposits provide water to wells in the vicinity. 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.

vy

~7

-,

The bedrock, geologically known as the Stockbridge limestone,

is the principal aquifer supplying water to large-capacity wells,
including the IBM production wells at the East Fishkill Facility.
The unit of this formation underlying the facility extends under
the Fishkill Creek valley from Beacon northeastward to the head-

z'.

k- Q% p

{

waters of the creek.

Joints, fractures and bedding planes in the bedrock provide the
principal means for storage and movement of water. In fact,
. . the yield of wells can vary from essentially zero to several

1
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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 groundwater found in both the glacial and bedrock
formations is derived from that portion of precipitation which
falls on the overlying land that percolates downward to thé
groundwater system. Obviously, the portion of the precipitation-
that recharges the groundwater 1is 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 evapotranspiration

to the atmosphere. )

Groundwater levels in the area normally are highest in the spring
and lowest in the fall in response to the relative intensity of
precipitation and evapotranspiration. Also, long-term records

of groundwater levels not influenced by pumping show a strong
correspondence with rainfall patterns, indicating essentially

immediate recharge response to precipitation events.

“ITI. SUMMARY OF GROUNDWATER QUALITY INVESTIGATIONS

A, ON-SITE

A groundwater quality monitoring program has been carried out at
the East Fishkill Facility. A series of monitoring wells (Fig. 1)
provide groundwater quality samples which are analyzed for the

parameters listed in Table 1.
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Table 1. Waterzguglitv Monitoring Paramecters

Orcanic solvents

- Tetrachlovoethylene
Trichlorocthvlene
cis-1, 2~-dichloroethylene
Mcthylene chloride
Trichloroecthane
Freon TF
Tolucne
Benzene
Isopropanol
Dichloroecthane
Carbon tetrachloride
Chloroform

Fluoride
Nitrate
Sulfate
Chloride
Alkalinity
Armonia
Cyanide

Conductance

Mctals

Antimony
Chromium
Cobalt
Copper
Nickel
Silver
Zinc
Arsenic
Cadmium-

:Lead ?

Physical parameters

Mercury
Selenium
Iron
Manganese
Calcium
Aluminum
Magnesium
Sodium
Potassium
Hardness

Special organics

Tetrahydo .furan

Phenols

Total Organic
Carbon (T0C)
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Groundwater Quality Summary--Organics

The groundwater studies confirm the presence of four main
organic compounds in the shallow and deep aquifer systems.

The materials are:

1,1,2,2 - tetrachloroethylene (Perchloroethyiene)
1,1,2 - trichloroethylene

Methylene chloride

cis-1,2 - dichloroethylene

The organic species are concentrated in the four areas shown
in Fig. 2 and Table 2. The largest concentrations are
centered in the areas of Buildings 308/310.

A number of moﬂitoring wells installéd in the second well
construction program were found to contain levels of
tetrahydrofuran. This compound was traced to the solvent
cement used to join the PVC well casings. This material
had been used in the past without difficulty and its
presence in these wells was attributed to lack of curing
time prior to installation of the casings. The level of
this compound is declining as a result of well purging
and possible biological degradation during the time
period of the sampling program™ (9 months).

| ;9 .11|&%?%F-:%?

r“'
“a
¢

=N

o

{
|13

{eq, -43;wpT - JOMER- 88 12



LOWwW-orE-

Co
‘\

1uvi-Et- by !

»

\ _ _.)\\\‘mmu

. T
1,4,——"::1§\_~ _X

C\Omu mact \\\\\‘
N

L.
b

SCALE
owm ™ e S s ‘ f
500 1000 2000

Figure 2
_AREAS OF ELEVATED

LEVELS OF ORGANICS

IBM CORREAST FISHKILL FACILITY
NEW YORK

AN AU : %%M]E F- £ 8



Recent data on the quality of water in the bedrock production ~
wells is summarized in Table 3.

10 N 88

Table 3. 7Production Well Water Quality L/

2/

Well No. " Average Concentrations —
(ppb)

<2

<2

<2

<2

<2

<2

(o) NNV, T S S

Recreation Center
(Lime Xiln Road and -
Shenandoah Road)

~

The quality of water (after activated carbon treatment of wells
2 and 4) entering the domestic system is less than 2 parts per
billion of the organic compounds listed in Table 1. Well 7 1is
on standby and not being used. Well 7 has an average concentra-
tion of 9 ppb. An activated carbon unit 1s being installed on
Well 7, and an additional carbon unit is being added to Well 4
for increased flow capacity.

l/ Water from wells 2 and 4 is treated with activated carbon.
Prior to treatment, average concentration for well 2 is
10,400 ppb and for well 4 is 12 ppb.

2/ For compounds listed in Table 1, Organic Solvents.
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Table 2. Levels of Oraanicsl/in Cround Water

Arca ~ Geometric. mean | Maximum concentration
- (ppb) . : : (ppb)
2/
A 760 297,000+
B 600 19,700
c 140 2,000
D 70 700

.-

/ s
= Includes those organic solvents listed ia Table 1.,

— One well has had a scparate solvent phase at various times.
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The groundwater quality at the site perimeters is summarized
in Table 4.

Site

Perimeter

North
East
South
West

Table 4. " Groundwater Quality’l/

Geometric Mean (ppb)

ind g srd 4th
quarters - quarter
1980 © 1980
7 1
14 6
16 )
11 2

Maximum
Concentration (ppb)
2nd § 3ra . 4th
quarters quarter

1980 1980

300 3

1,400 20
4,000 170
900 3

1/ Includes organic solvents listed in Table 1.
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Groundwater Quality -Summary--Inorganics

/
r &8 ??Nmzf- 99

All site production wells are analyzed for all the inorganic
parameters listed in Table 1 twice a year. In addition,

a series of key inorganic species are analyzed twice a

month., The results of these analyses have demonstrated

that all production wells meet U.S. EPA primary and secondary
drinking water standards.

A series of analyses for inorganics were carried out on
groundwater 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 future. The results of analyses of
groundwater samples were quite good. Some monitor wells
(shallow) have salts, such as chlorides and sulfates above
background levels. There does not appear to be a pattern
of migration of these compounds intec the bedrock aquifer.
There are also elevated fluoride levels (2 to 10 ppm) in
the area of Buildings 308 and 310. There is no evidence
that the fluorides have moved into the bedrock aquifer.
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As of April 1, 1981, a series of monitor wells and
piezometers have been installed on the IBM East Fishkill
site. Fig. 3 is a geologic fence diagram which helps
visualize the three-dimensional geometry and heterogeniety
of the site. A summary of the physical information obtained
to date follows: '

a. Fill and glacial overburden deposits range in thickness
from less than 1 foot to over 80 feet.

b. The bedrock surface is uneven with well defined de-
pressions and high areas. Bedrock surface elevations
under the site range from less than 50 feet to over

250 feet above mean sea level.

C. The exposed bedrock dips 30 to 40 degrees eastward.

Folding and faulting in the area is evident.

| t9 Igw&?gi 88

d. The glacial deposits are heterocgeneous, both horizontally

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

e. The degree of fracturing in the bedrock varies signi-
ficantly. The permeability is essentially zero in those
areas with no fracturing to 120 feet per day (or more)
in localized areas where fracturing is extensive.

f. The natural water-table configuration in the glacial
deposits probably conformed to the general topography
of the area prior to construction on the facility.
Thus, groundwater flow was to the low areas, such as

streams and swamps, that served as outlets. Measure-

ments of water levels in the monitor wells, however,

11
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show that a strong vertical gradient now exists

because of pumping from the bedrock.

g. The flow of groundwater in the bedrock is controlled
by the fracture patterns as well as relative potenti-
ometric heads in the formation. The general flow
direction across the site was probably southwesterly
before the IBM wells were put into production.
Measurements show pronounced influence of the pro-
duction wells causing the direction of bedrock
groundwater flow to be towards the pumped wells in
the center of the site.

h. The analysis of water-level measurements in the
piezometer network, when converted to horizontal flow
vectors, indicates that the groundwater flow in the

glacial overburden and the bedrock aquifer is generally

from the northerly, easterly and southerly boundaries
toward the interior of the plant site.

B. OFF-SITE

An off-site study of groundwater quélity was ca}ried out in
February, 1981. This effort was coordinated with the Dutchess
County Department of Health and the New York State Department
of Health. .

Samples were taken by DCDH at homes chosen by DCDH (Fig. 4)

and were analyzed by a private laboratory, with quality control
samples being run by NYSDH in Albany. The results of this
study are shown on Tables 5 and 6. —

IBM has installed and has agreed that for a period of one year
from the date of installation, it will fund the maintenance of
granular activated carbon units on each of the five homes shown
on Table 6 to have traces of organics in their water, Further,
the DCDH/NYSDH have arranged for the sampling and analysis of
water from designated homes adjacent to the IBM site (which IBM

will also fund) for a one year period, now estimated to begin in.

March 1981. With permission of the homeowner, the DCDH will

conductbstudies throughout this one year period to help IBM and
its neighbors identify the source of organics in the five wells.
A memo from the DCDH discussing this matter is attached to this

report,
12
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TABLE 5

OFF-SITE'GROUNDWATER MONITORING

Activity

Perimeter Homes Sampled 59

Perimeter Homes Analyzed® 59

Results

Home Wells with Organics 6%

Actions

GAC Filter Units Installed - 5

* Analysis by Independent Lab (EPA Methods)

#%  One had no Chlorinated Hydrocarbons - Petroleum
Products Only - Referred to NYSDOT

13
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TABLE 6
& " OFF-SITE WELL WATER ANALYSIS*
Compound . Concentration (ppb) 1/
" Location 2/

#33 #19 #45 735 #2
1,1,1-Trichloroethane 51/65  7/13 - 10/10 -
Perchloroethylene - 10/24 - - -

- Chloroform . - 15/ND - -
Methylene Chloride - - - 5/13

* John Jay High School is monitored twice a week. No

chlorinated solvents have been detected.

1/ Results are from two samples (different sample dates)

2/ Figure 4. - Dutchess County Tax Map.
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IBM has held an” open meeting with the adjacent homeowners and

will continue to do so periodically when there is new or changed
information which is relevant to the homeowners' concerns., -The
purpose of these meetings is to review the findings of the monitor-

ing programs and the hydrogeologic studies.

The chemical and hydrologic data available to IBM at the present
time suggests that IBM is not the source of the organics found in

the off-site wells. Studies on this matter are continuing.

C. LANDFILL INVESTIGATION

An allegation was made that a number of buried tanks and/or drums
containing '"toxic wastes'" were located in two specific areas of
the IBM site. IBM has no knowledge of any such tanks or drums.

A search of the areas in question were made by the New York State
Department of Environmental Conservation, using metal detectors
and excavating equipment.. The person making the allegation and
IBM personnel were in attendance. The search did not reveal the

presence of any tanks or drums or any similar containers.

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

Future Plans). (Letter attached)

IV. PRESENT AABATEMENT & PROTECTION PROGRAMS

A. SPILL PREVENTION, CONTROL AND COUNTERMEASURES (SPCC)

The primary purpose of the SPCC program is to prevent spills,
control and abate existing situations, and establish a series of
countermeasures in the event of an accidential spill episode.

The main features of the program are as follows:

1. A formal SPCC plan for petroleum and for hazardous
materials.

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

Construction of truck loading/unloading spill control

(92 ]

facilities at all hazardous waste transfer areas.

4. Site-wide groundwater monitoring program.
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5. New specifications covering all new hazardous waste
pipe and tank installations. o '

6. Ongoing training of key personnel in spill prevention
and cleanup prodedures.

7. On-site specialized emergency equipment for use on
hazardous waste spills, .

8. Long-term replacement program of storage tanks and pipes
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. GRANULAR ACTIVATED CARBON SYSTEMS

Granular activated carbon (GAC) was chosen as the treatment
technology for the removal of organics from the- production well
water. In addition to being capable of removing the particular
organics, a system (CALGON, INC.) was available for delivery and
intallation on short notice. The GAC unit consists of two tanks,
each containing 10,000 pounds of Calgon GAC, operated in series
at a flow rate of 250 gpm. Water quality into the system, between
the two 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 "between"
sample point, the first GAC bed 1is ;éplaced with virgin carbon
and the flow pattern of the system is reversed which assures that
the freshest carbon is on the output of the system at all times.

The design, 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 GAC system, in addition to removing organics from the site
raw water supply, is acting as an extraction and treatment
facility for organics in the groundwater in the vicinity of
Buildings 308 and 310.
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C. TREATMENT OF AREAS CONTAINING ELEVATED LEVELS OF ORGANIC SOLVENTSﬁ“

There are four areas on the East Fishkill site which have been
identified as regions in which the groundwater contains elevated

f '#

levels of organics (Fig. 2). These findings are based on the ™

i

(

results of the various hydrogeologic studies and the site-wide
groundwater monitoring program. '

A number of procedures have been implemented to extract, treat
and contain the groundwater in these areas. The abatement . pro-
cedures discussed below were implemented on a priority basis to
contain the areas of interest, remove organics where possible,
and study long-term concepts for the extraction and treatment of

organics from groundwater on a site wide basis.

Area A - Pilot plant studies were conducted between June and
November 1980 to investigate the feasibility of. implementing a
suitable process for groundwater extraction and treatment.
Technologies for the removal of organics from groundwater were
investigated to develop detailed design parameters.

The purpose of the study was threefold - to determine a suitable
and effective treatment procedure to permit sizing of a full-
sized system; to initiate early treatment of shallow groundwater
from a group of selected small-diameter monitoring wells; and to
study the feasibility of recharging groundwater. 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 Performance of a recharge feasibility test.

. 5. Study and report.

The pilot plant design was based on five unit operations:
Separation, equalization and storage, air stripping, coagulation
and filtration, and adsorption. A continuous and fairly constant

low volume stream of groundwater was provided to the individual
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unit treatment processes making up the pilot plant by the
conversion of several selected monitoring wells of varying
depths into a connected and pumping extraction well network.
Results indicated that special consideration must be given to
design and selection of compatible materials and construction
practices in the event high concentrations, or separate phase

organics, are encountered,

Results from operating the recovery well network confirm pre-
viously collected data and indicate complex hydrogeologic
conditions. Over a 4-month period, approximately 6-7 gpm of
groundwater was successfully pumped on a semi-continuous basis

and processed through the system.

Results from the pilot plant operations served to confirm basic
assumptions regarding the appropriate methodology that should be
considered for treating groundwater. The information that was
evaluated on extracted groundwater (analyéis and treatment
parameters) resulted in the design of a conceptual program.

The major conclusions from the pilot treatment plan are as

follows:

1. Variable well production and analysis requires equal-
ization/storage prior to treatment.

2. Presence of iron and managanese in the water as well
as possible suspended solids requires clarification
with chemical treatment followed by filtration, prior
to further treatment.

3. While cobling tower type air stripping 1is effective
in removal of organics, a flooded, packed tower air
stripping design is much more efficient.

4, The various activated carbons were more effective
than had been expected. Steam stripping of the
carbon after exhaustion, while 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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Based on the results of the pilot plant/extraction field study,
a number of design options for a full-scale project will be
evaluated with a mathematical model. The continued treatment of
groundwater in this area of the site during the design and
construction phases of the full-scale system will be carried

out with production wells 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 groundwater is being

- addressed in the studies presently underway (site hydraulic
modeling). As an interim measure, a system consisting of a
submersible pump with level controls has been installed to
pump water from this area into a storage trailer which will then

be treated at a permitted waste disposal facility.

Areas C § D - As shown on Fig. 2, two additional areas (C & D)
with organics have been identified. A study of groundwater flow
patterns and data from the water quality monitoring program
suggests that additional monitoring is called for at the present
time (see the data summary, Table 4). In addition, the streanm
which runs along the site western boundary may act as a natural
barrier to the organics in the shallow unconsolidated zone.

D. DEVELOPMENT OF SITE SPECIFIC HYDRAULIC MODEL

The complexity of the groundwater system as influenced by geometry,
heterogeneous hydraulic characteristics, pumping, etc. requires
that rather sophisticated analysis and prediction techniques be
used. The analysis and prediction needed 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 knowledge of the system to adequately simulate

its response to pumping and recharge.

A program directed at obtaining the necessary information for
developing such a model was begun in mid-October 1980. The work
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has included installation of a network of piezometers for
measuring potentiometric head at specific elevations, additional

definition of bedrock fracturing and an aquifer pumping test.

The aquifer pumpihg test, which included periodic measurement

of water levels in monitor wells and piezometers, provided

a base for calibrating a mathematical model so that simulated

responses correspond with the field measurements. The aquifer

pumping was performed December, 1980.
Phase I contained five major tasks.

Task IA - Hydraulic Investigations - A series of dual piezo-
meters (two plezometers per hole) were installed to adequately
define groundwater flow conditions in the shallow and bedrock
formations. Task IA was subdivided into subtasks which were

performed sequentially as follows:

~

Design piezometer layout and construction details.
Determine which of the existing monitor wells can be
converted to the piezometer network and how the con-
version can be accomplished.

Engage a contractor(s) to install plezometers.
Supervise construction assuring satisfactory work.

Conduct pumping tests on production wells,
Analyze data for use in model.

3
4,
5
6.

As of April 1, 1981, all items have been completed.

Task IB - Geologic Investigations - Geologic investigations
were conducted to supplement data and information already avail-
able so as to better define the location and orientation of

bedrock fractures. Specific subtasks included:

1. Make detailed inspection and measurements of bedrock

outcrops.
Study aerial photographs, including satellite imagery.
3. Do TV survey in exisitng wells and new holes prior to

installation to piezometers.
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4, Acquire and study well logs available in area.
5. Analyze data for use in model.

As of April, 1981 all items have been completed.

Task IC - Initial Water Supply Evaluations - As additional

geologic and hydraulic data became available during Phase I, pre-
liminary evaluations of the facility water supply were made.
Ultimate analyses will be made after the model is verified

(Phase 1I).

Task ID - Model Selection - Alternative mathematical models have-

been selected that are capable of describing the movement and
distribution of fluids in an aquifer such as the IBM site. Two-
dimensional models of the glacial and bedrock aquifers will be
used. The possible need to use a three-dimensional model has not
been ruled out at this time.

Task IE - Develovnment of Concentual Plans. - Using preliminary data

on groundwater flow conditions and quality, conceptual plans for
extraction/treatment have been developed. These are in the form
of groundwater pumping and recharge installations in the bedrock
aquifer, based on the reasonably uniform and predictable response

of the aquifer system observed to date.

The plan for the glacial overburden will necessarily be more
complex because of the variability of the system. The studies
have demonstrated to IBM that the glacial materials have a low
permeability and that only low horizontal hydraulic gradients
may be imposed on this system by a conventional well field. A
series of concepts will be evaluated with the hydraulic model.

V. FUTURE PLANS

Ongoing and planned future work is scheduled for on-site and
off-site. The data and information programs and the extraction/
treatment facilities for Area A have been discussed in earlier
sections of this report. The plan of work related to the develop-
ment and use of a hydraulic model and for an off-site '"source
identification' study are discussed in more detail below.

21

1

A

SN
i

. ‘".-

A,

.-

wor IBM:EE- 88 12

xlz Q| ‘33

¢



A, ~ON-SITE

Phase I, this phase was modified to include additional 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 IBM's Groundwater Status Report dated January 1981.

Task IIA - Installation of Boundary Piezometers - Installation of

up to seven additicnal piezometer groups (up to four piezometers in

each group) to help define groundwater flow conditions across
the westerly and easterly boundaries more accurately.

Task IIR - Installation of Additional Shallow Piezometers - Installa-

tion of up to six additional shallow piezometers for better
definition of the upper saturated zone.

Task IIC - Neutron Meter Work - Installation of access tubing

and measurement of soil moisture contents with neutron meter in
both the access tubing and selected piezometers.

Task IID - Model Verification and Calibration - An important part

of model development is the testing of the model against field
conditions and responses to verify that it truly simulates the
system. During the calibration and verification process important
decisions often must be made in adjusting model components.

Data from piezometer and monitor well measurements will be used

in the verification process. Additional data from the ongoing
SPCC program for use in the modeling endeavor, as well as informa-

tion on production well pumping, will be provided.

Task ITE - Model Analysis of Plans - Alternative extraction/treat-
ment plans will be tested with the model. The principal objective
will be to identify the plan that will provide the most efficient
and fail-safe operational program. Conceptual plans for a program
for Area A will be available to us at this stage of the work and
will therefore be evaluated by use of the model. Areas B, C & D
will also be evaluated by use of the model to insure integration

into an overall site plan.
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Task IIF - Model Analysis of Water Supply - Using the model, the
proposed extraction/treatment plan and the projected water needs

will be imposed on the system to evaluate the quantity and the
quality problems expected to impact future water supplies. Pro-
grams will be implemented to assure adequacy of supply.

Task IIG - Model Analysis of O0ff-Site Migration - The model will

be used to verify IBM's initial determination that chemicals

found on IBM's site are contained within its boundary line.
Existing containment methods will be evaluated and alternate
methods may be tested and recommendations made for implementation,
if necessary. The findings resulting from the installation of the
piezometers (Task IIA) will influence the importance of, and

possible need for, this task.

Task TIH - Continued Data Analysis - Monthly trend analysis on
quality and water level data will continue through Phase II.
These will be particularly scrutinized for changes near the

facility boundary line.

PHASE III, DESIGN PHASE

After the alternate extraction/treatment plans have been tested
and a plan is approved, the following tasks will be puréued:

Task IIIA - Design of Facilities - Plans and specifications for

construction of the extraction/treatment facilities will be

prepared.
Task IIIB - Supervision of Construction of Facilities - Construc-
tion of the extraction/treatment facilities in conformance with

specifications will be closely supervised.

Task IIIC - Continued Data Analysis - Monthly trend analyses on
quality and water level data will continue through Phase III.

Task TITD - Preparation of Plan of Work - A plan of work for

monitoring and evaluating the progress of extraction/treatment
will be prepared prior to the completion of Phase III.
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B. OFF-SITE SOURCE TIDENTIFICATION -

This investigation 1s an attempt to assist the homeowner to
identify the source or sources of trace organics in some private
resident wells at the perimeter of the IBM East Fishkill Facility,.
The investigation will require prior written approval from each

homeowner who desires to participate in the program. The project
will be subdivided into three phases. This program is a voluntary
effort on the part of IBM and, not withstanding anything in this
plan to the contrary, IBM may at its option, modify or terminate
any portion or all of this off-site source identification prograﬁ.

Phase I - Scope of Work

Task IA - Prepare and execute a "Scope of Work'" for the project.

Task IB- Select a consultant with expertise and. familiarity
with this type of investigation and award contract.

~

Phase II - Basic Data Gathering

This phase will include all work tasks associated with basic

data gathering.

Task ITA - An aerial survey of the study area will be performed.
The acreage to be mapped will be approximately 500' north of
Route 52 and approximately 500' east and west of Shenandoah Road
in the vicinity of IBM's East Fishkill Facility.

Task IIB - Review of the one year sampling program mentioned above,
including sample site selections to assure that the sampling points

are representative of well water quality.

Task IIC - A literature search will be conducted and include:
SOC* soil transport, SOC soil attenuation, leaching of SOC's from
non-metallic pipe and household and other SOC uses.

Task IID - Review reasonably available records of groundwater
development within the study area, homeowners and well driller

interviews, water quality data, fill areas, subsurface disposal

systems, soil and geologic data.

'* SOC - Synthetic Organic Chemicals
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Task IIE - Investigation of each of the five homeowner wells that
contain traces of organics, as well as wellsuimmediately adjacent
to these five wells will be conducted to determine parameters
pertinent to this type of'investigation. Initially, only static
water levels and total depth will be determined at all other wells
in the study area.

Phase TII - Data Evaluation

All data obtained in Phase II will be evaluated and summarized. A
detailed scope of service for Phase III will be prepared based on
review of this preliminary information.

C. LANDFILL INVESTIGATION

At the request of NYSDEC, further investigation of the landfill
area, to the extent mentioned in Article IIIC, will be conducted

as follows:

Task IIA - Sample specified monitoring wells on site and some
resident wells heretofore designated by NYSDEC in letter dated
March 16, 1981,

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

Task IIC - Report results to NYSDEC.

D. SUMMARY STATEMENT

Based on data presently available, IBM has concluded that the
chemicals discovered under the IBM site are being contained on
the site and effectively removed by use of production wells., By
use of the hydrogeologic model, IBM intends to develop a plan for
a more sophisticated extraction and treatment system, using the
best technology available to it. It is recognized that the |
complete removal of organics in the groundwafer 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 determined until after sufficient
operating experience of the extraction and treatment system-
adopted by IBM has been evaluated. In determining a finite time
period during which such extraction and treatment will continue
(based on concentration 1§yels to be attained), it—ds—proposed.
4tkat NYSDEC, NYSDH and IBM‘bé guided by the following draft
policy statement issued by NYSDEC and the policy statement pub-
lished by the U. S. Environmental Protection Agency:

From NYSDEC

Development of a Groundwater Stratecy - April 15, 1980 - Draft

"Where groundwaters are contaminated beyond present and foreseeable
technical and financial capabilities for reclamation, accept the
fact that little can be done about the existing conditions and
invest avallable resources in programs designed to prevent further
contamination from occurring and to protect users of the ground-
water." ' ()

"While the accepted strategy for surface water management entails
cleaning up a polluted water body by reducing the input of

pollutants through wastewater treatment and nonpoint source
controls, there is often no practical corresponding approach for

groundwater.

Once a pollutant enters the groundwater aquifer it is generally
impractical to remove that pollution. Reductions in waste load-
ing through wastewater treatment have little immediate impact
except to prevent further degradation."

From Federal EPA
Proposed Groundwater Protection Strategy - November, 1980

"Restoration or Cleanup

If a large area of contamination is found, it may be extremely
difficult and expensive to institute an aquifer clean-up
program. While elimination of the original pollutant source
material is essential and will be the purpose of Superfund
efforts, cleanup of the groundwater itself is difficult. This
is because of problems in defining the area of contamination;
because of the large amounts of water that have to be removed,
treated, and returned to the aquifer; or because of the diffi-
culty of changing hydraulic gradients to control the direction
in which the unwanted contaminants are moving. In contrast,
surface waters move quite rapidly and can flush an area.clean
in a relatively short time once the discharge of pollution has

stopped.”
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ESTIMATED SCHEDULE

TASK
DESCRIPTION S COMPLETION DATE
ON-SITE
IT-A Installation of Boundary Piezometers fune, 1981-‘
I1-B Installation of Additional Shallow '
Piezometers June, 1981
ITI-C Neutron Meter Work June, 1981
II-D - Model Calibration : 3 months after completion of II-A & II-B
II-E Model Analysis of Extraction/
Treatment Plans 1 months after completion of II-D
II-F Model Analysis of Water Supply 1 months after completion of II-E
~  II-G - Model Analysis of Off-Site |
Migration Potential 1 months after completion of II-E !
II-H Continued Data Analysis Periodic
|
NYSDEC MEETING/REPORT/PLAN APPROVAL
BY NYSDEC AND
NYSDOH 1 month after completion of II-G
TII-A Design of Extraction/Treatment '
Facilities 4 months after NYSDEC & NYSDOH approval
of IBM Facilities
ITI-B Construction of Facilities Negotiated at time of NYSDEC & NYSDOH
approval
I11-Cc Continued Monitoring Periodic
ITI-D Plan of Work to Evaluate
Progress of Extraction/Treatment Dependent on III-B

{(zq, -a3war | TOMER- 88 yooupeny | | 1y NG



OFF-SITE

I
II
ITI

LANDFILL INVESTIGATION

" DESCRTPTION

SPCC PROGRAMS

82

Tank Diking

Personnel Training

Pipe and Tank Testing

Develop Scope of Work
Data Gathering

Data Evaluation

Sampling and Analysis
Report to NYSDEC

Pipe and Tank Replacemerts

Truck Loading/Unloading Areas

Heo, -a3:wpg  TOMVRRS 83 v ean

COMPLETION DATE

May, 1981
3 months after completion of I
1 month after completion of II

April, 1981
1 month after completion of I

All items on-going - Refer to
Article 4A
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GROUND-WATER REPORT NO. 2
IBM EAST FISHKILL FACILITY
MAY 1982

INTRODUCTION

This report regarding the ground-water situation at the IBM Corpor-
ation's East Fishkill Facility in Dutchess County, New York, is sequential
to an earlier report dated March 1981 and entitled "IBM East Fishkill
Ground-Water Report." The earlier report presented a summary of the
ground-water situation as of April 1, 1981, and covered the regional
hydrogeology, summarized the ground-water quality investigations, and
discussed the abatement and protection programs underway at that time. The
report also set forth a plan of work identified as "Phase IT--Model Verifi-
cation and Analysis" which began immediately after the completion of the

work discussed in the March 1981 report.

The following report summarizes the investigations, results and
conclusions derived from the Phase II onsite work. Because of differences
iﬁ conditions and resulting recommendations for remedial action programs,
much of this report is directed toward specific areas within the plant

‘site. These zones are defined as areaé A, B, C, and D as shown on Fig. 1.
SUMMARY OF FIELD INVESTIGATIONS
A number of field‘investigations were conducted from April 1981
through April 1982. These included additional borings and installation of

additional piezometers and monitor wells as well as aquifer pumping tests.

Installation of Boundary Piezometers

In order to provide better information on the hydraulic conditions
along the east and west boundaries of the plant site, seven additional
piezometer sets were installed. Three locations were chosen along the east
side of the plant site--one, east of Lime Kiln Road on IBM's recreation

area; the second, along the right-of-way of Lime Kiln Road; and the third,

on IBM property near gate 4.
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O0f the four sets of piezometers installed along the west boundary,
only one was installed on IBM property. The other three sets were
installed on public utility right-of-way. Because of the time required to
obtain permission for installing these piezometers, they were not completed
until November 1981. Since that time water levels have been measured on a
monthly basis in the new boundary piezometers as well as the previously
installed piezometers on the plant site for use in preparing potentiometric

surface maps and evaluating ground-water flow directions.

Installation of Additional Shallow Piezometers

Based on an evaluation of existing data, additional drilling was done
in five selected locations to determine if different placement of the
bottoms of shallow piezometers would indicate perched water tables in the
glaciai materials. Holes were drilled at these five locations to
predetermined depths and slotted PVC pipes were installed in the holes to
keep them open. The holes were allowed to remain open for 48 hours to
determine if any water zones were indicated. At three of the locations no
shallow water zones were indicated. At two locations, shallow water zones

were indicated and piezometers were installed.

Neutron Meter Work

A neutron meter was tried in a number of the existing 2-inch diameter
plezometer pipes which penetrate the entire glacial overburden. The
purpose of this work was to determine if the neutron meter provides a
reliable technique for identifying perched water tables in the glacial
material. Although quite significant differences in readings with depth
were obtained in the piezometers measured, the differences appeared to be
caused by something other than saturated versus unsaturated materials.
Little or no correlation could be found between the measurements obtained
and soil samples taken nearby. Because of this, the neutron meter was

discarded as a viable techmique for identifying perched saturated zones

within the glacial overburden.
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Pumping Tests

To develop additional information on the hydraulic characteristics of
the aquifers in specific areas, two pumping.tests were conducted. IBM
production well #8 was pumped for about 2% days to obtain information on
the aquifer in the southeast portion of the plant site. As is discussed in
more detail in later sections, this test showed that production well #8 has
little, if any, influence on potentiometric levels to the west of the major
bedrock ridge which lies between production wells #8 and #7, therefore
indicating little hydraulic communication with area C. The location of
area C is shown in Fig. 1. The test also showed that pumping of production
well #8 can be a method of assuring inward flow of ground water across the

eastern boundary in the area of the lowlands between gates 5 and 4 along
Lime Kiln Road.

Monitor well #32, near.the facility's waste-water treatment plant, was
test pumped for several hours to determine the hydraulic characteristics of

a thin saturated zone lying above a clay layer in that area. The results

of this pumping test and itsvsignificance are discussed in a later section

concerning the remedial action plan for area D.

-Borings, Areas A, B, C and D

Eighteen holes were drilled in area A, which is in the vicinity of
buildings 308 and 310 as shown in Fig. 1, -to better define hydrolgeologic
and water-quality conditions. Monitor wells were installed in 12 of the 18,
locations for purposes of measuring water levels and water quality of a

saturated zone existing above a well defined clay layer in the area.
Three sets of piezometers and one monitor well were installed in
area B to monitor water levels and quality before and after initiation of
remedial action planned for that area.
Two shallow monitor wells were installed adjacent to the excavated

portion of area C to monitor water quality.
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Nine holes were drilled and soil samples were collected for quality
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analysis in area D. The purposes were to help define the extent of the
elevated levels of organics and provide information on the clay layer
found in area D. Two shallow monitor wells were installed.

SUMMARY OF GROUNDWATER QUALITY INVESTIGATIONS

On-Site

The East Fishkill Facility groundwater monitoring program

. . 1 .
continues to operate on a schedule as described previously. (No

7 No a0 00>

additional quality monitoring wells have been added to the facility
during the period March 1981 through May 1982.

Many wells, particuiarly those with trace levels of organics show a
trend towards lower levels. This is due to the removal of materials
introduced during the drilling and casing installation process.

Based on 24 months of monitoring data, the size of the areas with
elevated levels of organics is significantly smaller than was previously
believed. Figure 1 shows the four areas on the East Fishkill Facility
in terms of 50 parts per billionm contour lines. The contours for areas
A, B and C indicate.that the organics are moving to and being collected
by production wells 2, 4 and 7. There is no evidence of any movement
off-site in these areas. Area D has been determined to be almost
stagnant with respect to water flow. Stream water quality measurements
below area D have consistently been non-detected. This is to be
expected in view of the low concentrations in area D and the lack of
water flow from this region. No new compounds have been found in any of
the areas discussed and the list (page 5 1) of major organics in the

groundwater remains the same.
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Groundwater Quality Summary - Organics

The concentration of organic solvents in areas A, B, C and D has
not changed significantly in the past yeaf. Analytical data from the
wells adjacent to these zones demonstrates 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 wells #2, 4 and 7 has not
changed in the last 12 months. Organic solvents have not been detected
in any other (#1, 5, 6, 9) production wells. This is further evidence
of a lack of migration from areas A, B, C and D. Production well #7 was
brought on line in 1981 to contain migration from area C. This well is
pumped on a continuous basis and all water from the well is treated with
granular activated carbon.

The site perimeter wells have shown a marked decrease in the level
of organic solvents since 1980. The median values on the geographical
boundaries of the site have dropped from 2 - 6 ppb to <2 ppb (limit of
detection).

No organic solvents have been detected downstream of area D which
is consistent with the hydrogeologic data indicating no apprecizble, if
any, flow from area "D" toward the swamp. Core borings west of area "D"

were also clean.
Off-Site

In cooperation with the Dutchess County Department of Health, IBM
has voluntarily funded a water quality monitoring program in homes
surrounding the East Fishkill Facility. John Jay High School was also
included in this study. Granular activated carbon units were installed
in five homes which had organic solvents confirmed in their well water.
This program was extended from 12 months to 18 months to allow

completion of studies of groundwater conditions in the ares.
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~ Solvents have not been confirmed in any homes other than the
.original five (Feb. 1981). The level of organic solvents has decreased
steadily since Feb. 1981 in the homes that originally were found to have
solvents in their wellwater. 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 level of chemicals in the five
off-site wells where detectable levels were originally found is now
significantly below the New York State Department of Health guidelines
of 50 and 100 ppb.

A series of observations/comments are appropriate with respect to

the presence of low levels of organics in the off-site wells: (See

Figure 2)

a) The finding of chloroform in a groundwater sample which has not
been chlorinated is unusual. DCDH investigated the water supply
situation at tax map location #45 L after chloroform was identified
in the sample and the home was reported to have a dry well. Since
the time of the original sample, the water table has risen
sufficiently for the well at location 45 to be used routinely.
Organic solvents have not been detected in any of these samples.

IBM concludes that this well was and remains clean.

b) Samples taken at tax map locations #33 and #35 contained
1,1,1-Trichloroethane. Inorganic analysis 2 of the well water at
location #35 indicates a connection between the well (in
consolidated material) and the unconsolidated shallow zone. This
is based on the presence of large amounts of ions such as chloride
which is not found in high concentrations in bedrock water in this
region. This fact suggests that this well could and may be

contaminated as the result of intrusion of surface waters (road

.
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c)

d)

e)

salts) and/or subsurface discharges from area septic systems.
Groundwater flow directions in this area are towards the South
(towards IBM).

Studies carried out as part of IBM's‘voluntafy effort to aid
off-site identification 2 at location #19 demonstrated a very rapid
response between the homeowner's well and the homeowner's septic
disposal system. Bacterial contamination of the well quickly
followed pumping of the well and disposal of the water in the
septic system. The well did not have a proper sanitary seal and
was down gradient from a barnyard. Surface runoff from this area
easily entered the well. Any chemicals used in the household or
used for maintaining the septic system could easily have entered
the well.

The DCDH found that the remaining well (location #2) in which
chemicals were found was associated with a homeowner who had an
autobody refinishing work area in his house 2. Numerous solvents
were stored and used in this house and it was difficult to sample
water in the basement of the house due to the high concentrations
of solvents in the air which contaminated the water samples.
Analysis of water samples taken directly from the well revealed the
presence of both gasoline and oil in the well water. Based on the
usage of chemicals in the house and the need to dispose of them, it
is fair to assume that the chemicals in the well most likely
originated in the house.

Dispersive forces in the groundwater system result in horizontal
and vertical spreading of chemicals as they move away from a ﬁoint
source. Since only four widely separated home wells have had
chemicals confirmed in them and the wells 1in adjacent properties
have remained clean, the source of chemicals appears to be

localized to the immediate vicinity of each of the individual

it
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homes involved. Home subsurface disposal systems are the most
likely source of chemicals in the groundwater in these areas.

£) The predominant type of chemical found off-site

(1,1,1-Trichloroethane) is not the chemical which predominates in

groundwater on the East Fishkill Facility
(1,1,2,2-Tetrachloroethylene).

Site Specific Groundwater Hydraulic Characteristics

As part of IBM's groundwater investigations, additional piezometers

have been added to the existing (as of March 1981) network. These

piezometers provide water elevation data for use in assessing flow

direction in the unconsolidated and consolidated zones. In addition,
this data was and is used as input to the site groundwater mathematical

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 facility (between IBM and John Jay High School).

summary of flow information follows:

1) North side (Route 52) water is flowing towards IBM from North to

South.
2) South side (Route 84) water is flowing towards IBM.
3) East side (Lime Kiln Road) flow direction is seasonal. It

approximately follows Lime Kiln Road swinging East and West

depending on the water table. The bedrock hydraulic gradient in

this area is very low and is probably strongly influenced in the

vicinity of IBM Gate #4 by IBM's on-site pumping.

4) West side (John Jay High School) bedrock flow direction is strongly -

influenced by IBM production wells (from West to East). Large

hydraulic gradients exist in this region, towards the IBM site.

Water in the unconsolidated zone flows to the swampy area on the

facility's western side. Water moves from the East and West to the

swamp which is drained by a small stream flowing North from the

site and eventually emptying into the Fishkill Creek. The water in

the unconsolidated zone shows no appreciable movement.
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5)

Evaluation of existing data, geology and modeling of the aquifers

in the region indicates that flow patterns prior to IBM pumping

(1963) were very much as they are today. The primary difference is

the large gradient which now exists due to IBM's on-site pumping.
The vertical gradients which now exist also have increased the
drainage from the upper aquifer to the lower aquifer and have

resulted in less movement in the upper aquifer system.

After careful review of all existing data (on and off-site), surface/

subsurface hydrogeology and aquifer model runs, IBM concludes the

following:

1)

2)

3)

4)

5)

Chemicals in the groundwater in areas A, B and C are being
contained, collected and treated by production wells #2, 4, 7 and
their GAC units.

There is no evidence that chemicals may have migrated from area D
to the swampy area West of area D.

Based on monitoring data (on and off-site), there does not appear
to'be any migration of chlorinated hydrocarbons off the IBM East
Fishkill Facility.

IBM is not the source of the chlorinated hydrocarbons found
off-site in private wells.

The most likely source of chlorinated hydrocarbons (such as

1,1,1-Trichloroethane) in off-site wells is subsurface disposal via

home septic systems, through the use of any of numerous household

products containing chlorinated hydrocarbons.
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DESCRIPTION OF MODELING WORK

As set forth in the original work plan, modeling of the ground-water
system had three principal objectives: (1) evaluation of potential abate-
ment or remedial action plans, (2) evaluation of water—-supply needs in
conjunction with ground-water quality remedial action programs and (3)
evaluation of any possible offsite migration of ground water containing
organics. As these objectives were investigated more closely, it became
apparent that separate modeling endeavors were required for the solute
transport simulation versus water-supply studies. Therefore, transport
models were developed for the plant site (both glacial and bedrock
aquifers), and a water-supply model was developed for a larger area

(bedrock aquifer only). These are described below.

Solute Transport Model

Resource Consultants, Inc., conducted the modeling of the solute
transport of the dissolved materials in the ground water using ISOQUAD,.a
two-dimensional areal finite-element dispersion model written by Dr. George
Pinder of Princeton University. Because of the complex hydrogeology, the
model was used to simulate two different aquifers——a~relatively shallow
glacial aquifer overlying a much thicker bedrock aquifer. The glacial
aquifer consists of saturated silts, sands, and gravels in the glacial till
that are above one or more clay layers. The clay layers restrict deep

percolation to the bedrock aquifer below. The bedrock aquifer consists

primarily of fractured limestone and dolomite. In some areas, IBM pumping -

from the bedrock aquifer has lowered the potentiometric surface in the
bedrock aquifer below the bottom elevation of the clay layers. These clay
layers have such low hydraulic conductivity that, in some cases, the
material below them is unsaturated, thus creating a hydraulically separate
glacial aquifer over a large area of the site.

The model was calibrated for both ground-water flow and solute
transport for each aquifer. This process was a tedious trial-and-error

procedure requiring a great deal of time and effort. One input parameter

which was required during both calibration and predictive runs was the flow
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across the boundary of the model: This quantity came from results derived
from the water-supply model, described below, which modeled a much larger

area than the plant site alone.

The solute transport model focused principally on the situation in
area A. Although the other areas were considered for modeling, this action
was not pursued because the areal spread of organics in the other areas was
too small relative to the model's nodal point spacing to accurately

simulate the transport of solutes.

Water—-Supply Model

One of the primary purpoées for the water-supply model was to provide
flux (ground—watef flow) boundary conditions for the bedrock portion of the
solute transport model. Ground-water models are quite sensitive to the
boundary conditions used. Since the boundaries of the solute model
correspond to property lines rather than well defined hydrogeologic
boundaries, it was necessary to utilize a flux boundary condition for the
most part. The water-supply model covered a much larger area than the
solute mﬁdel and, as such, could utilize constant head or impermeable
boundaries where appropriate for its boundary conditions. The study area
for the water-supply modeling extended approximately 1l mile to the south,

west, .and north of the plant site and about % mile to the east.

The model used was a relatively simple 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

directed towards calibrating the model such that head contours generated by
the model matched estimated contours from actual field data. The
calibration process required a major work effort due to the large areal
variation in transmissivity in the fractured limestone aquifer. Also,
outside of the plant area little field information was available to assist

in the calibration process.

The water-supply model appears to give reasonable results and utilizes
hydrogeologic parameters that are reasonable when compared to known
information from pumping tests, recharge rates from base stream-flow

studies, etc., The model also simulates with reasonably good accuracy head
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southeast. Borings made between' area D and the westerly boundary indicate
that glacial materials with a much lower hydraulic conductivity exist in
this area and are probably the reason for the formation of a swamp along
this boundary. The westerly movement of ground water in the glacial
aquifer is therefore very slow, and any ground water that could percolate
through the clay layer and reach the bedrock aquifer would be directed
towards the southeast and towards plant property. Since all borings and
monitor wells between area D and the western boundary are free of organic

solvents, it is believed that no migration has occurred offsite.

Ground-water flow directions in the bedrock aquifer are strongly
influenced by pumping from the IBM production wells. Potentiometric
contour maps, prepared using water-level data from the bedrock piezometers
and production wells, indicate that the flow of ground water is inward
across plant boundaries. Further, the results of the water-supply modeling
analysis indicate that the area of influence due to pumping from the
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 intercepted and directed towards the
production wells with a resulting inward ground-water flow direction along

the plant boundaries.

On a local scale there is minor exception to the inward flow pattern
and that is for an area along the eastern boundary. The southeastern
corner of the plant site, including the low-lying area along Lime Kiln Road
between gates 4 and 5, is somewhat isolated hydraulically from the rest of
the plant site because of the less permeable zone manifested by the bedrock
outcropping and topographic ridge extending southward from gate 4. For an
area approximately 1,000 feet southeast of gate 4, ground water may be
flowing in a generally northerly direction and offsite for a short distance
before flowing in a westerly direction back towards the plant property. The
extent of this offsite flow is apparently small, but plans are to install
additional piezometers in this area to better determine actual flow

directions.
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'i;a separate phase near the west side of building 308. The additional

L

EF- 88

Results of the pumping test on IBM production well #8 indicate that

sl 1)

IBM-

this well could be used,to effectively assure inward flow of ground water
across Lime Kiln Road in the questionable area. Production well #8 has
heretofore not been used as a water-supply well because of its rzlatively

low yield.
REMEDTAL ACTION CONCEPTS AND ANALYSES--AREA A

! i
;F . Hydrogeology and Water Quality

l
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}h Earlier water-quality analyses indicated organic solvents existing as
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borings made during the past year indicate that the separate phase exists

7N

within a silt zone overlying a clay layer at a depth of approximately 20
feet below the ground surface, generally between buildings 308 and 310.
This corresponds to the location of five underground tanks which have been
used for storage of solvents in the past. These tanks have been cleaned

.and taken out of service.

A perched water table also exists on the clay layer mentioned above
and the slope of the water table indicates flow easterly under building
- 308. Materials under the clay layer appear to be drained, for the most
‘part, by the influence of pumping the bedrock production wells, particu-
larly production well #2. The gradient of the potentiometric surface in
the bedrock is relatively steep under this area with a southwesterly flow
direction towards production well #2. Since borings to bedrock east of

.

building 308 did not encounter the clay layer found between buildings 308

discontinuousVCIéy layer and then downward to the bedrock system and then
back southwesterly to production well #2. The ground water in the glacial
aquifer flowing over the separate phase solvent and taking some of the

solvent into solution and then flowing into the bedrock aquifer is probably

TBMER- 85

the principal source of organics being measured in water pumped from

production well #2. This concentration level has stayed quite constant at

i
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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

Assumptions

As stated earlier, it was assumed that the hydrogeologic system could
be divided into two different aquifers. The leakage out of the glacial

aquifer was used as deep percolation input into the bedrock aquifer. Part

of this assumption is that the glacial aquifer is continuous over the site.

Actually, the glacial material is quite heterogeneocus, and the
water-bearing zones are not completely continuous. However, this
assumption was conservative in that the spread of ground water containing
organics in the numerical model will be more extensive than that observed

in the field.

A second assumption was in the use of a constant source of organic
solvents during both calibration runs and predictive runs. This
assumption, thdugh 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 slowly dissolve as
recharge water contacts it and acts as a source of organics for a iong
period of time, unless, of course, all of the separate phase could somehow

be removed.

Glacial aquifer

The results of the calibration procedure for the glacial aquifer
indicated the leak or leaks of organic solvents began approximately 10
years ago. The leak or leaks may have begun earlier, though, because the
glacial aquifer model showed that the system had nearly reached the point
where the compounds entering at the source was offset by the dilution from
precipitation recharge and leakage down to the bedrock. This means no
furthgr spread was occurring. Once that point has been reached, one can
only set the minimum length of time required for the system to reach its

present state.

Once both hydraulic heads and concentrations had been calibrated, a
run was made of the glacial aquifer model with no change in present oper-

ating conditions. This run confirmed the fact that the solute is not
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spreading beyond its present limits. The results after 20 years were not

noticeably different from the initial conditions.

Another run incorporated a change in the hydraulic conditions near the
source. The heads in the source area were set at a lower level and held
constant in the model to induce flow back toward the source. This would be
similar to installing some type of drainage system 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 aquifer

The calibration of the organic levels in the bedrock aquifer indicated
that the problem in the bedrock aquifer is more recent than in the glacial
aquifer. The model showed that the materials had to have begun entering
the bedrock aquifer in significant quantities approximately 4 years ago for
the levels of organics in the monitor wells and production well #2 to reach
their presently measured concentrations. Apparently, there was a time lag
between solvents affecting the glacial aquifer and solvents affecting the

bedrock aquifer.

The predictive runs of the bedrock aquifer model consisted of four
different operating schemes. The first run was a continuation of present
operatiﬁg conditions. Under these conditions the affected area spread
‘somewhat to the south for the next 10 years whereupon the plumé stabilized
and no further spread was observed. Most of the spread occurred in the

fringe of the plume--between 1 and 5 percent of the maximum concentration.

The higher concentrations remained fairly stable from the start between the

source under building 308 and production well #2.

' The second run investigated the changes associated with increasing the
pumping rate for production well #2 by 100 gpm. The pumping rates for the
other production wells remained at their present levels. The results of
this run showed a decrease in the affected area over the first § years

after which the size stabilized. There was also a slight decrease in the

levels of organics within the plume.
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The next model run showed very similar results to the previous one.
It depicted the effects of installing a new production well near the source
area and pumping this well at 100 gallons per minute while all the other
wells were maintained at their present rates. Again, the area decreased
over the first 5 years, then stabilized. Also, this run showed a more
significant drop in the levels of organics within the plume than the

previous run.

A fourth run of the bedrock aquifer model was made to examine the
consequences of pumping IBM production well #9 at 250 gallons per minute
(gpm) while the rest of the production wells were held constant at their
present rates. While the affected area southwest of the source decreased,
the area northeast of the source, toward production well #9, increased
slightly before stabilizing within 5 years. Also, this pumping caused the
piezometric head gradient between the source area and production well #2 to
decline. Hénce, the solutes were not carried away as rapidly as in the

other runs, so the concentration levels within the plume increased.

Conclusions

From the modeling results, it is apparent that under present condi-
tions and with continued pumping by IBM, there is no danger of offsite
‘migration of dissolved organics solvents from area A either in the glacial
or bedrock aquifers. The pumping in the bedrock aquifer near the center of

the plant site has induced enough flow towards the wells to insure
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containment of the organics, even if the source of is considered

KIIBHM .|E,F' 88

continuous. In the glacial aquifer, the dilution due to recharge from
precipitation and the losses due to deep percolation prevent any

contaminant from migrating offsite.

Either pumping production well #2 at a higher rate or installing a new
production well near the source is an effective means of limiting the
spread of organics. Although pumping a new well shows greater reduction in
the levels of organics than pumping production well #2 more heavily, the
reduced area is about the same for either scheme. Because the capability
to pump and treat water already exists at production well #2, that is the

action deemed most appropriate.

PO A PRTYT S B
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Separate Phase Remedial Action Concepts

As mentioned above, borings made between buildings 308 and 310 indi-
cate that separate phase solvents exist in this area. The separate phase
appears to exist in a silt layer which is found immediately above a dense,
gray clay layer in this vicinity. The gray clay layer dips to the east
under building 308 and apparently terminates under that building. The
separate phase solvent probably tends to flow along the clay layer but

quite slowly because of the low permeability of the silt and the low

.gradient.

The solute transport modeling efforts described above pertain only to
the movement of ground water and any dissolved solvents they may contain.
All indications are that the separate phase area will remain essentially
stable but will continuously provide a source of dissolved organics to the
ground-water system. Although the separate phase solvents can be wholly
contained and controlled so that there is no risk to others, the
Corporation wishes to do what 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 old storage tanks which had previously been taken out of

TBM:ER- 85

service and are suspected to have contributed to this situation, along with

any separate phase solvents found in the soil adjacent to or under those

1
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~

tanks. By extending these excavations into the clay layer, installing

nr

drainage sumps and backfilling with clean permeable
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material, an additional amount of organics could be collected in the sumps

over time.

Additional excavation (over and above that required for the removal of
the storage tanks and installation of the sumps) has been considered, but
because of a large number of underground utilities and above-ground
structures that would have to be removed and relocated, other methods of
capturing the separate phase solvents appear to be more practical and

equally effective.

A network of &rainage 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 éumps would have to be spaced very
closely together. Under any closely spaced configuration, the same
obstructions that would interfere with total excavation would also present

problems in constructing the drainage sumps at the most ideal locations.

Interception of the separate phase organics with a horizontal drainage
line running approximately under the west face of building 308 is a method
which deserves consideration. Installation of the drainage line would have
to be accomplished by horizontal boring or tunmeling, and to be most
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 the maximum amount of organics.

‘However, before such a line is designed and installed, it would be wise to

learn more about the hydraulics of this 2-phase flow system--probably with
laboratory experiments in which the hydraulic conductivity and gradient are

.

duplicated.
REMEDIAL ACTION--AREA B

The proposed remedial action for area B was presented to the New York
State Department of Environmental Conservation (NYSDEC) on January 8, 1982,
and approval was received by letter dated Feb. 1, 1982. The basic plan is
to pump ground water from monitor well #47, treat the water with activated
carbon filters and return the clean water to the ground-water system
through a recharge facility. The system is currently under design and

construction is expected this summer.
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Analytical studies were made to predict the amount of mounding that
would be caused by the recharge of this water and the flow directions of
the water after it enters the ground-water system. To help monitor the
effects of the remedial action on water levels and water quality, three
sets of piezometers ‘and one monitor well have been installed during recent

months,
REMEDTIAL ACTION--AREA C

The proposed remedial action for area C was also presented to NYSDEC
personnel on January 8, 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 that area. After the plan was approved, the
excavation was accomplished with the removal of about 20,000 cubic yards of
material. The excavation was backfilled with clean soil, and a clay cap to
minimize infiltration was placed over the top. Itlis believed that this
action has effectively removed the source and that any remaining organics
in the ground water surrounding the excavated area will be effectively

contained and removed by continued pumping of IBM production well #7.

REMEDTIAL ACTION CONCEPTS AND ANALYSES--AREA D

Hydrogeology and Water Quality

Additional borings in the area D vicinity during March and April 1982
revealed that the extent of the degraded ground water is very limited and
apparently centered around monitor well #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 potentiometric
surface in the bedrock is considerably below the clay layer, thus providing
a strong vertical gradient for such migration, but no organics have been
measured in monitor wells, piezometers, or pumped wells tapping the bedrock

in the area D vicinity.
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Approximately 10 feet of saturation exists above the clay layer in the
monitor well #32 vicinity. The water table slopes westerly at about 0.5

percent, but no organics were found to the west of monitor well #32.

Monitor Well #32 Pumping Test

An 8-hour pumping test of monitor well #32 was conducted utilizing a
pumping rate of 7 gpm. Water levels were routinely measured in the pumping
well and at two other monitor 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 layer. Water levels responded
quickly to the imposed pumping which was more representative of a confined
aquifer situation rather than an unconfined situation that would have
otherwise been expected. A drawdown contour map for conditions existing
after 8 hours of pumping was also prepared. The estimated area of influ-
ence extended approximately 200 feet to the west, north, and east of the
pumped well and approximately 400 feet to the south of the well. Within
this area, ground water was being directed towards monitor well #32 where

eventually it would be removed by pumping.

From the pumping test of monitor well #32, it is estimated that the
safe continuous yield of the well is around 5 gpm. A relatively large cone
‘of depression surrounded the well and any dégraded ground water within this
area would flow towards and be discharged by pumping. The area of

influence covers all suspected sources of organics within area D.

Conclusions

The logical remedial action scheme for area D is to pump monitor well
#32 and maintain a cone of depression that will assure the containment and
removal of the organics. Disposal of the pumped water can be accomplished

through the aeration process in the nearby waste-water treatment plant.
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CONCLUSIONS AND RECOMMENDATIONS

The following summarizes the conclusions and recommendations (or

already approved actions) for remedial actioﬁ in areas A, B, C and D.

Area A

Dissolved organics in the ground water in area A can be effectively
controlled through pumping of production well #2. In that production well
#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 separate phase organics as feasible in the building 308-310 area. The
first action to be taken will be the removal of all old unused buried
storage tanks in that area, along with any separate phase existing,
‘adjacent to or under those tanks. Where possible, the excavation will
proceed to the clay layer which has been identified approximately 20 feet
below the land surface. All soil from this excavation will be disposed of
at a permitted hazardous waste disposal facility. A drainage sump will be
installed which has a perforated zone through the silt layer containing the
‘separate phase organics. The remaining portion of each excavation will be

backfilled with permeable materials.

In addition, studies will be initiated to help evaluate the possible

effectiveness of a horizontal drain for collecting separate phase solvents. °

If such a drain is determined to be reasonably effective and can be
constructed with proven techniques without endangering buildings and

utilities, the plans for same will be presented to NYSDEC for review.
Area B
Design work on remedial action for area B is underway as set forth in
a meeting with NYSDEC held on January 8, 1982, and described further in an

attachment to a letter to Mr. G. Burns dated January 20, 1982. Completed

construction and implementation of the plan is expected by August, 1982.
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Area C

Completion of the excavation and backfill of the old landfill has been
completed as presented previously to NYSDEC. The clay cap will be finished
in June 1982. New monitor wells have also been installed. IBM production
well #7 will be pumped as necessary to remove the remaining organic

solvents ground water in area C.

Area D

Pumping of monitor well #32 will provide an effective containment and
removal of materials found in a saturated zone above the clay layer in area
D. It is recommended that monitor well #32 be pumped at a constant rate of
about 5 gallons per minute and that the pumped water be piped to the,

existing waste-water treatment plant for disposal.
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PHASE I - SUMMARY REPORT E':
Purpose
The overall purpose of this investigation is to identify
the source or sources of organic chemicals found in several
privately owned individual households drinking water wells
located north and east of IBM's East Fishkill facility.
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 I and Phase II.
Phase I had two major objectives
1. Obtain basic information regarding the site.
2. Use the obtained information to design a logical
Phase II program that would home in on the source
or sources of contamination.
Phase II will have the primary objective of identifying
the source or sources of organic chemicals.
This Report provides the results of the Phase I program
and makes recommendations for a Phase II continuation of the
study.
Methods
Phase I was divided into five major information gathering -
o=
components: )
. u_
1. Mapping w-
. _ =
2. Sampling Program Review E?

3. Literature Search
4. Review of Existing Records

5. Evaluation of Existing Wells



iy -

The data so obtained would be summarized, evaluated,
used to draw conclusions and used to develop a second phase

program.

Literature Search - Organic Chemical Movement in Groundwater .

Many investigators of organic chemicals in groundwater

‘were identified during the literature search. They have reported

that these chemicals can travel long distances underground
without significant reduction in concentrations due to
biological, chemical or physical activity. 1Investigators have

also reported that when dissolved, contaminant plumes conform

,:émarkably well with groundwater flow patterns. All of the

solvents of concern in the present study are more dense than
water and have water solubilities ranging between 150,000 and
20,000,000 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.

55?&4?§FL,RP

groundwater. This 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
contamination is from an area known to be contaminated. Also,

predictions of future areas of contamination can be made.

Groundwater will move from areas of higher groundwater level

to areas of lower groundwater level. The velocity of groundwater

will be a function of the difference in groundwater

i J;$Ml-$’!:- qut



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 to right. Consequently,
the groundwater is moving from left to right. The Figure also
shows an impervioué formation (aquilude ) sloping from right
to left. An organic solvent that is more dense than water and
only slightly soluble 1is 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 {ight (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 spills,
sloppy housekeeping by industry, leaching from dumps, landfills
or lagoons, use of septic tank cleaners and improper dispdsal of
household or other products. Table 1 provides more detailed

information regarding uses of organic solvents.

;§b¢f¥n # 8
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FIGURE 1

ILLUSTRATION OF RELATIVELY INSOLUBLE AND DENSE
CHEMICAL RELEASE TO GROUND SURFACE
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saturated zone and movement upgradient because of aquilude

Dissolved chemical in groundwater
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During the investigation, homeowners were asked if they
knew of any hearby roadside dumping areas and any buildings
within the Study Area thatvwere used for "other than domestic"
purposes. With the exception of the Smith property,which was
reported at one time to be uUsed as a part-time autobody repalr
shop, no other than domestic uses” were reported. No one
reported thé 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, no dump sites were
found.

The County Health Department did not identify any in-place
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. ﬁo'such areas were identified.

Three additional potenﬁial sources of contamination
cannot be overlooked. 1) migration of chemicals from the IBM
site, 2) lllegal discharge of these solvents by waste haulers
and 3) contamination through residential use of the solvents.

As indicated in the Purpose, Phase I was designed as a basic
data gathering program from which a Phase II program, aimed
more specifically at identifying the source or sources of

contamination could be developed. For this feason, there

Fe%’.’ -|E'F' :?«?
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is insufficient data presently available to incriminate or
exonerate any of these potential sources.

Soils and Geology

Soils in the Study Area are sufficiently pervious to allow
percolation of surface water and COnﬁaminants. In most of the
Study Area bedrock is shallow and consists of folded, faulted
and cracked dolostone that has been dissolved extensively
along faults. Groundwater will move with relative ease along
solution channels and faults.

Groundwater Quality

Tables 2 through 6 provide the results of the on-going
organic chemical sampling program. These data indicate that
the highest concentrations of organic solvents were found
during January and February 1981. Generally, organic solvent
cohcentrations decreased during the summer. Concentrations'in:
well water along Shenandoah Road has remained low through
September. The Perez well however, showed increases in
organic solvents 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 levels
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 located 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 wells have, on occasion shown

the presence of organic solvents.
-] -
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Table 2

MILTON CHAZEN ASSOCIATES

RESULTS OF HEALTH DEPARTMENT _COORDINATED SAHPLINGk
(A1l Results in ug/l)

« PEREZ RESIDENCE
LABORATORY Su.l.6 6 ¢ D ¢ W W. W W W W W W WooW WYY W Wy W Wy
. RAW, FILTERED OR BAILED ‘é% . R R F R R R F R F R F R F R F F R F R F R F F R F
DATE SAMPLED i 2/5 (V28 2/142/5(|2/5 (477 {477 |5/12]5/136/2316/23{7/21{7/21|8/4 18/4 {8/4 {9/16|9/16f0Lol1y2q VioftiAofivigi2/1f12/1
a

1,1,1 Trichlordethane 1 {51 65 fnd |58 | 51 {20 Ind [6.7 |nd nd {nd 19.29nd |12 | nd Ind 19 Ind [9.41nd |12 |nd [ nd {5.8] nd
Tetrachloroethylene 1 |nd et 1.6 |nd [1.60nd |1.8] nd —
Methylene Chloride 1 1. |nd -
CIS-1,2 Dichloroethylene| ! |nd -
1,2 Dichloroethana 2 1 §{nd —
Carbon Tetrachloride ' I [nd |
Trichloroethylene 1 {nd —
Freon 5 |{nd -
Benzene I |nd -
Toluene . 1 [nd P
M, P Xylene 1 [nd —
0, Xylene 1 |nd P
Chloroform . 1 |Ind ~ 1] 3 | nd S

1 Some samples were reported to have a detection limit of 2 ug/l

2 Some samples were reported to have a detection limit of 3 ug/l

G Gollob: Analytical Service ' '

. HD New York State Department of Health Lab
W Westchester County Environmental Laboratory

Bailed from well

;_ I$M|'$rf - Qﬁ.} ! | , ' ' :ZERM]EF' u84§




TABLE 3

MILTON CHAZEN ASSOCIATES

RESULTS OF HEALTH DEPARTMENT COORDINATED SAMPLING
(All Results in ug/_]f)

c STONE RESIDENCE

LABORATORY Jul G 6 ¢ G W W oW W W W W W W W W WoW W u W W W W W W

- RAW, FILTERED OR BAILED §§ RIR[F [ F R | F|R |F|{RI|F |R|F |R]F|F |R]|F |B|R | F|IRIF |F F
DATE SAMPLED g—’ 2/312/1 |2/17}2/V94/21/21|5/125/12]6/30(6 /30( 7/287 /2818/11[8/11{8/11]9/249/2210A 5| 1720 27 1d vidiino]12/8]12/8
1.1,1 Trichloréethane' 1 110 10 {nd 1.71 nd L
Tecra.chloroethylene 1 |nd Pi1.3}nd Pt
Methylene Chloride ! 1. |nd o
CIS-1,2 Dichloroethylene| 1 ind ';'
1,2 Dichloroethane? I {nd |
Carbon Tetrachloride . 1 [nd P
lrichloroethylene 1 ind »
Freon;\ 5 Ind P
Benzene 1 |nd o
Toluene ' 1 |nd
M, P Xylene 1 |nd
0, Xylene 4 I Ind B
Chloroform t |nd 4 1.3 nd -

Some samples were reported to have a detection limit of 2 ug/1
Some samples were reported to have a detection linit of 3 ug/l

Gollob Analytical Service
New York State Department of Health Lab
Westchester County Environmental Laboratory

Bailed from well
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Bailed from well
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TABLE 4
MILTON CHAZEN ASSOCIATES
RESULTS OF HEALTH DEPARTMENT COORDINATED SAMPLING
(A1l Results in ug/l)
- DIMATTEO RESIDENCE
LABORATORY 8, G HD W W W W W W W W W
. RAW, FILTERED OR BAILED §:E: ‘R R R R R R R R R R R
DATE SAMPLED Pl /291729477 (5/5 |6/217/718/25|9/8 [ho2At /141271
a

1,1,1 Trichlordethane ! nd >
Tetrachloroethylene ! nd >
Hethylene Chloride ! L] nd s
CIS-1,2 Dichloroethylene| ! nd -
1,2 Dichloroethana 2 1 nd B
Carbon Tetrachloride 1 nd o
Trichloroethylene 1 nd o
Freon 5 nd P
Benzene 1 nd B
Toluene | ! nd -
M, P Xylene 1 nd P
0, Xylene 1 nd N
Chloroform ! nd bl

1 Some samples were reported to have a detection limit of 2 ug/l

2 Some samples were reported to have a detection limir. of 3 ug/l

G Gollob- Analytical Service

- HD New York State Department of Health Lab
H Westchester County Environmental Laboratory
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TABLE 5
MILTON CHAZEN ASSOCIATES
RESULTS OF HEALTH DEPARTMENT 'COORDINATED SAMPLING
(A1l Results in ug/l1)
- FRANK RESIDENCE :
LABORATORY s, G C G HD W W W W W W W W W W W ) 13 W W W W W W W W W W W W
. RAW, FILTERED OR BAILED E’E Ry R[F R IR |7 | rR|F|R rirlr |R|F R {F|RI|F [F |R]F|{B |R|F | R]F |F |R|F
DATE SAMPLED ul [1/29275 [2/182/5 4 /LA1a /145 /1915 /1495/20]5/20]5/20|5/20{6/2 16/2 17/7|7/7 B/L1B/11{8/11|9/1|9/1 NQ/L1SRO/6 10/6{L1/3[11/3]1V3ILV231 23
a
1,1,1 Trichlordethane i 7 Indi ndil13 |2.8/nd §1.8 nd{1.3{nd 11,71 nd ad | pg [1.1]nd -
Tetrachloroethylene 1 {10 124} nd|25 | nd| nd}2.8/6013.4]65 13.8] ndl3.0]pd |8,61nd 12.6{nd lnd | ng | ngl2-2 ) nd {nd [2.4|nd |nd |3.0 |nd
Methylene Chloride 1 I . ]nd S
CIS-1,2 Dichlorcethylene] 1 }nd L
1,2 Dichloroethane 2 1 ind -
Carbon Tetrachloride 1 |nd -
Trichloroethylene 1 |nd *
Freon 5 |Ind o
Benzene 1 {nd Ll
Toluene 1 nd §—
M, P Xylene 1 nd S
0, Xylene I |nd P
Chloroform 1 |nd — w0 nd 1.6 nd pi?.0 | nd
1 Some samples were reported to have a detection limit of 2 ug/l
2 Some samples were reported to have a detection limit of 3 ug/l
G Gollob- Analytical Service
HD New York State Department of Health Lab
W Westchester County Environmental Laboratory
8 .

Bailed from well

CTBMER- 88,
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2 Some samples were reported to have:a det:eccionv
G Gollob: Analytical Service

HD New York State Department of Health Lab
W Westchester County Environmental Laboratory

B Balled from well

limit of 3 ug/l

J-‘-$‘M gknsnlth amd hiph molecular weight oil also present
! !

T i ==y - e i e
N 3
TABLE 6
MILTON CHAZE.N ASSOCIATES
RESULTS OF HEALTH i)EPARTMENT _COORDINATED SAMPLING
(A1l Results in ug/l)
o SMITH RESIDENCE GRASSO RESIDENCE YEOMANS RESIDENCE
LABORATORY So G G W W G W W W G W W W W W W W W
. RAW, FILTERED OR BAILED | SE1-R |R |&*x |& R|R | R|R R |[R |R|R | R | R|R |[R |R
DATE SAMPLED g»‘ 217272910441 1/10) V284 /28/6/16[9/8 1/28(4/28;5/156/301/2818/25| 9/2410/2Q V23
1,1,1 Trichlordethane 1 ind Ind |1.6} nd nd | nd {nd |nd nd -
Tetra.chloroethylene ! Ind {nd [nd | nd nd | nd Ind ind nd -
Hethyle'né Chloride ! bl s |13 {nd | nd nd | nd [ 1.5]na nd -
CIS-1,2 Dichloroethylene] 1 | nd jnd |nd | nd nd | nd fnd [2.8 nd -
1,2 Dichloroethana 2 1 | nd|nd [nd |nd nd 1.8 | 3.5 [nd nd -
Carbon Tetrachloride 1 nd | nd |nd | nd nd | nd fnd fnd nd P
_‘I;richloroethylene I nd | nd |nd nd nd | nd [nd {nd nd o
Freonv 5 nd | nd {nd }nd nd | nd {nd fnd nd !
Benzene l nd | nd jnd nd ud | nd [nd [nd nd B~
Toluene ! |nd|nd [nd |nd nd | nd [nd |nd nd P
M, P Xylene 1 nd {nd |nd nd nd | nd |nd [nd nd ot
0, Xylene ' 1 nd | nd |nd nd nd [ nd {nd |nd nd o
Chloroform I |nd|nd fnd [nd nd | nd [nd fna nd Lt
1 Some samples were reported to have a detection limit of 2 ug/l
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It is noted that water from two of the five wells in this
area was found to contain an organic solvent on only one sampling
day. In boﬁh 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 wells 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 Matheson and Picano wells,
true indications of groundwater quality or the result of errors
inherent inlthe sampling and analytical procedures and 2) the
fesult‘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 wells, also

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

-13-
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The opposite argument can also be made as follows:

1). all of the wells with organic solvents are in the
same general geographic area,

2). the presence of different compounds in different

' wells can be explained because during the manufacture
of these solvents, it is common to produce smaller
quantities of many other solvents and

3). the development characteristics of the presently

: uncontaminated wells are unknown, consequently they
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, additional investigations that have the purpose of
clarifying the hydraulic and groundwater quality characteristics
of this area are warranted.

Organic solvent samples collected after groundwater recovery
from the Stone, Frank and Smith wells indicated tetrachloroethylene
present in the Frank well at 2.2 ug/l and 1,1,l-trichlorocethane
present in the Smith well at 1.6 ug/l, all 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 well.) 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

‘ IQMI.EFI:- Q.qo

weight o0il®™ and 0.35 parts per million (350. ppb) gasoline in the

-14-






intermediate pumping tank sample and ten times less "high

?ﬁkﬂf?“ 88

molecular weight o0il" and less than .2 parts per million (200. ppb)
gasoline in the sample bailed from the well. It is noted that the
well water level 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 total 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 interaction between surface
activity and groundwater quality in a fractured dolostone aquifer.
These v;riations‘in inorganic constituents provide the possibility
that dissolved inorganic compounds which are already present iﬁ
the groundwater may be used as an indicator for groundwater movement.
The Frank well also showed 22 coliform organisms per
100 ml after the pump test was completed and prior to disinfection
of the well. Subsequent resampling by the Dutchess County
Health Departﬁent showed total coliform levels in excess of
150 colonies per 100 ml. The Frank well was again disinfected
between November 12 and November 14. During this period, fecal

and total coliform levels were significantly lower in the

-16-

; I@Mfﬁﬁ-' §8 ‘



“had

e

'n«w

1 .t

TABLE 7 :g‘;
MILTON CHAZEN ASSOCIATES LL
. W
ANALYTICAL RESULTS OF PUMPED WELLS L=z
@ -
[ o
S . n WELL TESTED
o s H o
PARAMETER g 3 B FRANK sMITH * STONE
ERGANIC
C1,1,1 - Trichloroethane 1 uell nd L& nd
’Tétfaéﬁloroethylene’ Ll e 2.2 ad nd
Methylene Chloride 1 e/l ad nd nd
CIé.+vl,2 Dichloroethylene 1 ug/l nd nd nd
1,2.bié$1§r§ethane ) 1 ) ug/l ad nd nd
Carbontetrachloride 1 ug)l 'nd nd nd
.. Trichlorocethylena 1 ug/l nd ad nd
o Freon c - ug/l nd nd nd
Benzene 1 ug/l nd nd_ ad
...... Totoene T et " - Ry
‘M.P Xylene 1 ug/l nd nd "~ nd
0,Xylene 1 ug/l nd " nd nd
Chloroform 1 ug/l nd tid - nd
-INORGANIC
"AAikalinity
B Carbonate - mg/1 £ <1 <1
BiCarbonate - ‘mg/l. 250 _260. 330.
"Ca Hardness N mg/1 340, 350, 520.
" Chloride - - mg/1 42, ST, 390,
~ Sodium - | me/1 28, 25 210
‘Manganese s mg/l!- <0,01 <201 0.03
.-Hagnesiuﬁ:'rb . mg/1 40, 43, 50.
Iron ' - mg/1 <0.02 1 0.04
Potassium - ng/1 0.68 84 14
‘Sulfate - mg/1 25, 10 £8
Fluoride - mg/1 <.1 <. 0.1
Nitrate - mg/1 1.6 0.6 0.6
Nitrite - ‘mg/1 £0.01 £0.0} 40.01
Ammonia - ng/l £0.05 £0.05 £0,05 -
lormER o it efei - _— =
:;..Z"'pH _ = 7‘3 . ».7»'3..4..’.'..'.. .7. .[‘,’. ."
T Coliform - - 2.2 £y <1 IL::
" Conductance - umhos /cm 530, 630 1500 Eég
TOC or COD - mg/1 1.3 5.0 ) m-
}_r

*During the Smith test a petroleum like sheen.was.observed floating on water in the

pump tank. The water in the tank was sampled and water was bailed directly from the

well. The bailed sample contained < .2 ppm gasoline and a high molecular weight oil.
The sample from the tank contained 0.35 ppm gasoline and 10 times more o0il than the

bailed sample.

-17-
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samples collected prior to disinfection than those collected
after disinfection. The same trend of deterioration in raw

water bacteriological quaiity was repeated on November 20 when
the household piping system was disinfected prior to installation
of an ultravioiet light disinfection unit. These data are
provided in Table 8.

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
well. During the pump test, the éumped watef was contained
and removed from the Fraﬁk property causing no increase in
hydraulic loading to thé 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 carﬁoﬁ filtration and then discharged to the subsurface
disposal sYstem causing an incfeased hydraulic loading. No
evidence of surface out-cropping of water from the subsurface
disposal system was observed during this period. It is beiieved
that the increased hydraulic loading caused an out-wash of
bacteria from the subsurface disposal system and that these
bacteria migrated very quickly to the Frank water supply well.

Table 5 also shows that nitrate levels are higher than normally

expected in groundwater. This supports the thesis that a hydraulic

interconnection between the subsurface disposal system and

the well exists. Two possible locations for the short circuiting

exist:

-18-
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TARBLE. 8
FRANK RESIDENCE ~ SAMPLE RESULTS .

Location PreDisinfection Pos>t Disinfection Pre UV Post UV _ Pre W Post UV Kitchen Tap Raw Tap Raw Tap
Parameter Date 11/12/81 11/14/81 11/20/81 11/20/81 . .11/20/81. 11/20/81 ..11/20/81 11/20/81 11/20/81

Time 8:10 A.M. 10:00 A.M. 12:30 PM 12:30 PM 3:00 PM 3:00 PM 3:00_ PM 8:30 AM 3:00 PM
Total Coliform (MF) 71204 293#* 15% 1% 7 695% L1 <L 1% - -
Total Coliform (MPN) 920 350 17 <2 540 <2 <2 - -
Fecal Coliform (MF) Y 33% 2% <1x 121% 1% <1 - -
Fecal Coliform (MPN) . 2 110 2 <2 540 <2 <2 — -
AGAR Plate Count ’ . 838% 330%* 340% 8% TNTC* 1T 1% ~— -
Chloride ma/l NA NA NA NA NA NA " NA 71 51
Ammonia mg/l NA NA NA NA NA NA NA 0,50 0.50
Nitrite mg/1 NA NA NA NA NA NA NA <.04 < .04
Nitrate mg/l NA NA NA NA NA NA NA 9.10 4.75
* Results are average of three analyses
UV - Ultraviolet Disinfection
MF - Membrane filter methods, colonies per 100 ml
MPN - multiple tube method, colonies per 100 ml
Agar Plate Count - Colonies per ml s
NA - not analyzed
TINTC - Too numerous to count

-EF- §8 M-EF- 88
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1). wastewater leakage from the normally sealed house-
hold discharge pipe, septic tank or septic tank
discharge pipe or

2). 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 quickly affect groundwater quality.

Static Groundwater Levels and Pump Tests .

Table 9 provides static groundwater elevations for the five
homeowner wells, and the five IBM wells that were monitored during
the pump tests. These data are-plotted on Figures 3 and 4 and
show probable groundwatef contours for the Route 52 area and the
southern Shenandoah Road area.

It is noted that all of the homeowner wells are cased into
rock and then consist of open hole construction (uncased) for the
remainder of the depth. Use of this type of well to ascertain.
groundwater level elevations can result in misleading informatibn
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 that all of the groundwater elevation
data used in this Report was generated during a single day
for the Binnewater Road area and over a two day period for

the southern Shenandoah Road area. More data, collected over a
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TABLE 9 .

- STATIC GROUNDWATER LEVELS

Date Homeownéf Weiis IBM Wells
Frank - Yeomans . Smith 164 89 166
10/13/81 252.65 - - - - --
10/14/81 -- 252.11  251.96 -- -- -
10/15/81 252.54 252.21 253.30 253.60 255.42 241.24
10/16/81 252.07 252.15 253.55 1 253.60 255.37 241.17
STATIC WATER LEVELS
Date Homeowner Wells IBM Wells
Stone DiMatteo Prod. #9 85
10/12/81 —- 245.11 - --
10/13/81 233.79 -— - -
10/14/81 235.49 244.87 208.41 232.40
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i longer period of time is needed prior to use of the data in

T 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

r data that will allow the formulation 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 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.

-24-
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o4 CONCLUSIONS

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 cqnclusion is made that additional information
is needed, a companion'récommendatién‘hasvbeen included in

] the next section of this Summary Report.

1). ‘ Organic solvent concentrations found in wells
in the Study 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 ffom areas of higher

N piezometric head to areas of lower piezometric.head
(water flows downhill). Methods are available to
measure the velocity (speed and direction) of grouna—
water flow.

3). The ofganic solvents found in wells in the Study

- 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 roadside dumps or in-
place toxic substance sites located within this

- Study Area that might contribute to the groundwater

o
-25.-
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5).

6).

organic Solvent concentrations. The Smith residence
was the only property identified as formerly being
used for "other than domestic" purposes.‘

There are ﬁwo 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
Shénandoah Road. Data from carefully located and
constructed piezometers is needed prior to the
formulation of conclusions regafding groundwater flow
in which there is a high degree of confidence. The
data collected during Phase I yields the preliminary
and tentative observation that groundwater in the
Binnewater Road area may be moving in a southerly
direction ahd 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 1981. 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.

-26-

;J%M -|E.F ) 1?4?

TBMER- 68



F Ty

-

7).

8).

9).

There is insufficient data available to
conclude if the organic solvents 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 study showed no detectable
concentration of solvents in the Stone well, 2.2 ug/l
tetrachloroethylene in the Frank well and 1.6 ug/l
1,1,1-trichlorocethane in the Smith well. The Smith
well also showed the presence of gasoline and "high
molecular wéight 0il". These samples were all bailed
diréctly from the well thereby eliminating any

influences that the household piping system might

have had on water quality. It is concluded, therefore,

that these solvents were actually present in the

groundwater in these wells.

There is a significant difference in the inorganic

water quality (calcium, sodium, chloride and sulfate)
of water from the Stone well and water from the wells
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.

-27-~
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10).

4 Mabie iy o ammt
N
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The rapid deterioration inlbacteriological
quality of the Frank well water due to increased
hydraulic loadihg of the subsﬁrface disposal system
demonstrated that in a fractured dolostone area,
activity near the ground surface.can quickly affect

groundwater quality.

-28—~
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PHASE II RECOMMENDATIONS

This section of the Report provides recommendations for

continuation of this investigation. The recommendations are

provided in three distinct groupings as they apply to the 1)

southern Shenandoah Road area, 2) the-Binnewater Road area, and
finally 3) the overall Study Area.

Recommendatiohs are characterized as "need" or "possibly
needed" according to their perceived overall importance in
facilitating the successful completion of this study.

Recommendations labeled "need" are important and should be under-

. taken. Recommendations iabeled "possibly needed" should be

considered as logical adjuncts to this study.

1). SOUTHERN SHENANDOAH ROAD

A. Need:
Accurately and reliably determine groundwater flow

characteristics for the area shown in Figure 4. It is noted
that the data included in £his Report was based on low
volume,shért duration pump tests and observation well water
level monitoring from partially cased wells. Although

the data is uéeful in the formulatign of preliminary
observations, accurate wéter elevation data from controlled
observation points is needed to achieve a greater degree of

confidence in projected groundwater flow patterns.

-29..
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Method

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 land,secure permission from land-
owners for their placement. Plan a high rate, extended
duration,pump test.to obtain field 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 levels in the piezometers during the test. Also
monitor groundwater levels 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: i

Obtain accurate information regarding groundwater
development charécteristics of additional wells in the
southern Shenandoah Road area. This information will be
used to predict if the homeowners atre using water from the
same waterbearing formation, and if appropriate, as add—
itional groundwater level monitoring points. Wells on
property owned by the following residents will be included
if permission from the homeowner is secured: Grasso,

Vrouvas, Picano, Baker, Mosca, Livingston and Matheson.

~30 =
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Method:

.On—site measurements of~éach well will be hade 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 watef level. It is advisable
tha£ bacteriological sémples be collected prior to the
on-site measurements. |

Prbduét:

A tabulation of the obtained data, conclusiéns
regarding development similarities and conclusions regarding
the water source fbrmation for each well will result from

this segment of the investigation.

c. Need:
‘ Collect and analyze septage from household septic

tanks in the southern Shenandoah Road area. As indicated
in the Report, there remain»ﬁhree potential sources of
organic solvents in the southern Shenandoah Road area:

1). Migration from the iBM site,

2). household use of solvents and

3). 1illegal 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 this potential source.
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Method:

With the permission of_the homeowners, samples
of septage will be obtained from the following properties:
Grasso, Vrouvés, Picano, Baker, Mosca, Livingston and
Matheson.

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 groundwater flow

predictions.

Method:

Use the piezometers referred to in (A) above for
monitoring purposes if it ie determined that groundwater
from the piezometer is representative of local groundwater
quality. If needed, install monitoring wells in appropriate

number and locations to insure representative sampling.

-32-~
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Initiate a program to dbtain samples from the monitoring
wells. Analysis will be made of the organic and inorganic
chemical quality of the sampled water.

Product:

- Tabulation and evaluation of the data will be

made to determine if groundwater flow and groundwater quality

can be correlated.

BINNEWATER ROAD AREA

Accurately 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 low
volume ,short duration pump test and observation well water
level monitoring from partially cased wells. Although
the data is useful in the formulation of preliminary
Observations, éccurate water elevation data from conﬁrolied
observation points is needed to achieve a greatér degree
of,cénfidence in projected groundwater flow patterns.

Method:

Plan and implement a systemé%ic piézometric net-
work for this area placing piezometers on public land along
Binnewater Road, Route 52 and 0ld State Road. Plan a
high rate, extended duratibn pump test to obtain field

measurements of the hydraulic characteristics of the

Fﬁufﬁfllﬁp
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aquifer (IBM's production well No. 9 will probably serve
this purposé). Monitor groundwater ievels in the
piezoﬁeters during the pump test. Also monitor ground-
water levels for an extended pe?iod to observe seasonal
trends. |

Préduct:

Use the obtained data»to develop a mathematical

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

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). iigration from the IBM site,
2). household use of solvents and
3). 1illegal 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).
Anélysis of septage from hougehgld septic tanké 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

properties: 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
Qrganics are contributing to groundwater organic solvent
cbncentrations will result froﬁ this segment of the

investigation.

OVERALL 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 II of this study, that a groundwater
flow model also be developed to include that portion of the
Phase I Study Area located in” bétween the two areas
recommended for modeling.

Method:

Plan and implement a systematic piezometric network

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

place piezometersvon public land. If piezometers need
to be placed on private land, secure permission from
landowners for their placement. Include these observation
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

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

Slgnlflcant variations in inorganic groundwater
quallty were noted between the Binnewater Road area and
the southern Shenandoah Road area. -These inorganic
chemicals may be used as in-place chemical tracers of
groundwater flow characteristics.

Method:

Measurement of those parameters in groundwater at

various locations within the Study Area will pProvide the

‘data needed to plot isopleths (lines connecting points of

equal concentration analogus to topographic map contour
lines of equal ground levels) of inorganic chemical
concentrations. One would expect that these chemicals

will move with groundwater thereby providing a method of

L3

tracing groundwater movement by measurement of inorganic

chemical concentrations at various locations within the

Study Area.
A map of inorganic chemical isopleths will be
pregared and evaluated. Concentratjon changes are

expected to reveal groundwater movement characteristics.
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- Aquifer -

GLOSSARY OF TERMS AND ABBREVIATIONS

A saturated bed, formation or group of formations that
yield water.

Groundwater Table - The levels at which water stands in wells that

Piezometer

ppm -

Subsurface

ug/kg -

Study Area

penetrate an unconfined water body.

A tightly cased non-pumping well, generally of small
diameter, which is used to measure the static pore-water
pressure only at the depth of the screened (or open) portion

of the hole.
Part per billion approximates microgram per liter.
Part per million approximates milligram per liter.

Disposal System - All pipes, septic tank and leaching devices
used to discharge sewage into the ground.

Microgram per kilogfam approximates part per billion.

- Approximately 38 private lots located along Route 52 and
Shenandoah Road on the northern and eastern borders of IBM's East

Fishkill facility.
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I. EXECUTIVE SUMMARY

This Report provides the results of the second phase of a
two part project aimed at determining whether or not IBM is the
source of the organic chemicals that were found in four homeowner
wells that are ldcated north and eastvof 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 Fishkill facility.

The Phase I investigation concluded that the organic chemicals
that have been found in wells in the Study Area are dissolved in
groundwater and therefore groundwater flow is the principle means
of organic chemical transport. The Phase I report recommended that
aaditional 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 during July of 1982. An aquifer
pump test resulted in a determination that the piezometers in the
Study Area are hydraulically interconnected. This was critical
because it allows use of the piezometric surface elevation 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 Fishkill facility. Also, groundwater was not found to

be flowing from IBM's East Fishkill 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

sponsored by IBM,

piezometers installed during Phase II indicates that:

a).

of 1982;

and data from samples collected from each of the

the concentrations of organic chemicals in the homeowner
wells decreased between the winter of 1981 and September

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

c).
which organic chemicals have been identified;

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

These data support a conclusion that the organic

that have been found in all of the homeowner wells did

uncontaminated wells are located in between wells in

-EF- 88
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was H-
and,
concentrations
analyzed.
chemicals

not result

from a single release of organic chemicals to the environment.

The Phase I Report concluded that subsurface disposal systems

are a possible means of transport of contaminants into

of the Study Area.

tanks were collected and analyzed for the same organic

the groundwater

During Phase II, sludge samples from two septic

chemicals

for which homeowner wells were analyzed under the Health Department

coordinated sampling program.

presence of organic chemicals.

This investigation leads to the conclusions that

a.

Each of these samples confirmed the

the IBM East Fishkill facility's on-site groundwater
problems are not the cause of the organic chemicals

that have been found in four wells in the Study Area and,

b). the most likely source of the organic chemicals that
have been found in homeowner well water is some on
premises use or disposal of common household products

that contain these compounds.
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II. INTRODUCTION

A. The Study Area is comprised of approximately 38 private
lots located along Route 52 and Shenandoah Road on the northern
and eastern borders of IBM's East Fishkill facility. A map of the
Study Area showing the locationé of each priVate lot 1is pro?ided

in Appendix A.

B. DPHASE I REVIEW

Phase I was designed to gather background information
regarding the Study Area and to use this information to formulate

a logical Phase II continuation of the Study. The following specific

‘tasks were included in Phase 1I.

* A sanitary survey of the area was conducted to identify
any likely sources of organic chemicals.

* A literature search was undertaken to catalogue
the experiences of other investigators of organic
chemical transport in groundwater.

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

* Three homeowner wells 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 wells.

* The static groundwater levels found at homeowner
wells 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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Qr Completion of the above work items resulted in the following =
conclusions.
1. The sanitary surVey}did not reVeal the presence of any

roadside dumps or other overt sources of organic chemicals within

the Study Area.

Neither homeowners, County‘nor local officials reported
the existence of any roadside dumps or in-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 "other than domestic' purposes.

2. The literature search revealed that:

i DL

a). the solubilities in water of the solvents found

in the Study Area range between 150,000 and 20,000,000

oo
[ 4

parts per billion (ppb) and that dissolved solvents

i

e can be transported 1long distances by groundwater.

1 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.

i b). groundwater will move from areas of higher ground-

water level to areas of lower groundwater level.

¢). the solvents found in wells in the Study Area

; xiﬁm"gﬂ:“ QIql

have been used for many commercial, industrial and

-7 domestic purposes. The more commonly reported sources
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‘ ér of organic solvents in groundwater are: industrial

i , spills, sloppy housekeeping by industry, leaching

from dumps, landfills or lagoons, use of septic tank
cleaners.and disposal of household or other products.

[ 3. The evaluation of homeowner wells showed that:

a). for the southern Shenandoah Road area, the Frank,
Yeomans and Smith/Tomasi wells were completed at about
the same elevation as IBM'é shallow 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 preliminary

estimates of the groundwater flow regime for southern

Shenandoah Road.

éﬁ b). for the Route 52 and Binnewater Road area, the
DiMatteo and Stone wells were completed at slightly

T higher elevations than IBM's shallow bedrock piezometers.

It was judged, dispite these differences in elevation, that

st

preliminary estimates of the groundwater flow regime

rmm‘

for the Route 52 and Binnewater Road area could be

generated from groundwater elevation data from these

‘Mﬂ

wells.

4. During October 1981, short duration low volume pump

f R ]

tests were performed on the Stone, Frank and Smith/Tomasi wells.

b agrd

During these tests, the groundwater elevation of nearby

)} homeowner wells was monitored. The Stone well pump test confirmed
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a hydraulic interconnection between the Stoné and DiMatteo wells

in the Route 52 and Binnewater Road area. The tests on southern

Shenandoah Road confirmed a hydraulic interconnection between the
Frank and Smith/Tomasi wells.

These findings were important because they demonstrated the
appropriateness of using groundwaterbeleVation data from these
wells to make preliminary estimates of the groundwater flow regimes
for these areas.

5. During the Frank well pump test, and subsequent attempts

to disinfect the well, it was discovered that the Frank's subsurface

‘disposal system was ''short circuiting" to their well. This showed

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 Kiln 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 area, led to the
preliminary conclusion thét 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 conclusions in which

there is a high degree of confidence.
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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.

8. PFinally, the Phase I Report concluded that there were

three potential sources of the organic solvents that were found

'in the homeowner wells: 1) migration of chemicals from the IBM site,

2) illegal 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 IBM was the source of the organic
chemicals fouﬁd in homeowner wells.

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 chemicals found in four
homeowner wells (Frank, Perez, Stone, Smith/Tomas) in the Study
Area.

2. WORKPLAN

A Workplan was developed to accomplish the purposes of

Phase II. The Workplan consisted of the following elements:

8
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a). Water Quality

i. The”brganic chemical water quality data that was
generated during the Health Department coordinated sampling
program was to be reViewed and interpreted. In particular,
any identifiable trends in the water quality of individual
wells were to be noted. An overall review of these data
and the water quality data to be generated from the Phase II
piezometers was 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 chemicals.
These data were to be used to determine if inorganic
éhemical water quality concentration gradients exist

within the Study Area. If gradients were found to exist,
these data were to bé used as in-place chemical tracers

of groundwater movement.

b). Septage Sampling

The Phase I Report identified 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

Qf the organic chemical quality of septage. Septage samples
were to be obtained from a septic tank within the Study

Area toAdetermine if the sludge contained the types of organic

chemicals that have been found in homeowner wells within the

Study Area.
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3 chemicals in groundwater is groundwater flow.

iii.

¢). Groundwater Flow Direction

The primary means of transport of dissolved organic

determination of the groundwater flow direction within the Study
Area is prerequisite to a determinatidn of whether or not IBM is
the source of the organic chemicals that haée been found in wells
in the Study Area. Three work elements were to be accomplished
fhat would allow formulation of a groundwater flow regime for the

Study Area in which there is a high degree of confidence.

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

imnovement.

A longer duration and higher yield pump test was to
we performed in the southern Shenandoah Road area to
identify the presence of hydraulic 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 flow regime.

The piezometric surface, 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.

Therefore an accurate

] i
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I1I INVESTIGATION 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 sampling
program is pro?ided in Tables B-1 tﬁrough B-6 of Appendix B.
Water Quality data from the Perez, Frank, Stone and Smith/Tomasi
wells are also proVided in Figure 1. This Figure shows that
the organic chémical content of water from these wells generally
decreased between early 1981 and the fall of 1982.
| Water from the Perez well had cumulative solvent concen-
trations of 65 ug/l and 58 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/l. Only
two of nine samples that were collected between January and
September of 1982, had detectable concentrations of organic
solvents. .In these two samples, 1,1,l1-trichloroethane was detected
at 1.6 and 1.2 ug/1.

Water from the Frank well had cumulative solvent concen-
trations of 17 ug/l and 38 ug/l 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/l. Only three

-10-
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of eight samples that werevcpllected between January and August

of 1982 had detectable concentrations of organic solVents. In these
samples the tetrachloroethylene concentrations were 1.3, 1.7 and

5 ug/l. 1,1,1 Trichloroethane was also found in one of these samples
at a concentration of 2.0 ug/l, Finaliy, p-Dichlorobenzene was
found in the sample that was collected during June 1982.

During the entire sampling period, only three of twenty-two

raw samples from the Stone well had detectable organic solvent

concentrations. Two of these samples, that were collected during
February 1981, had concentrations of 10 ug/l, 1,1,1 trichloroethane.
One sample collected during August 1981 had a concentration of

1.7 ug/1 1,1,1 trichloroethane. Nohe of the raw samples that were

collected during 1982 had detectable concentrations of organic

chemicals.

Two samples that were collected from the Smith/Tomasi
residence during February 1981 had methylene chloride concentrations
of 5 and 13 ug/l. A sample that was collected during October 1981
had 1.6 ug/l of 1,1,1 trichloroethane. No detectable concentrations
of eolvents were found in samples that were collected from this
well during May, June, July or August of 1982.

During 1981 the Grasso well occasionally showed the presence
of methylene chleride, CIS - 1, 2 dichloroethylene and
1,2 dichloroethane at levels that were slightly above the analytical
detection limit. No detectable concentrations of selvents were

found in the four samples that were collected from this well between

December 1981 and September 1982.

-12-
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The data contained in Appendix B also shows that different
organic chemicals have been found.in different homeowner wells.
Table 1 is a list of the names of the chemicals that have
been found in water from the Frank, Grasso, Smith/Tomasi and

Yeomans wells.

TABLE 1

ORGANIC CHEMICALS FOUND IN WELLS ON
SOUTHERN SHENANDOAH ROAD

Frank Smith/Tomasi Grasso Yeomans
1,1,1 Trichloroethane yes yes no no
Tetrachloroethlyene yes no no no
Methylene Chloride no yes yes no
CIS-1,2 Dichloroethylene no no yes no
1,2 Dichloroethane no no : yes no
p-Dichlorobenzene yes no no no

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 common release to contain the same chemicals. Furthermore, one

would also expect all of the wells that are downgradient of the

1
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Déte of Measurement
Top of Casing
Bottom of Casing
Static Water Level
Pump Setting
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TABLE 2
HOMEOWNER WELL COMPLETION DATA
e ELEVATION *, FEET

Stone Perez** DiMatteo Sicurella*** Baker*x** Frank
10/14/81 5/27/82 19/14/81 5/27/82 5/27/82 lo/15/81
281.37 297.52 302.36 266.76 263.96 299.60
274.04 277 291.36 -- -- --
235.49 250.22 244.87 254.46 258.96 252.54
181.37 - .- 236 -- 194.85
160.21 198.02 197.36 228 233 178.77

*Elevations based on IBM bench mark 19 at elevation 257.90

**This well was reported to be 20' lower.

bottom of the well or may have been the pump.

***This Sicurella well has been abandoned.

****This Baker well has been abandoned.

Yeomans
10/15/81 10/15/81
261.19 262.21
252.21 253.30
-- 218.96
186.03 176.71

An obstruction was encountered at elevation 198 that may have

It reportedly went dry during October 1981.

It reportedly went dry during October 1981.

HILTON CHAZEN ASSOCIATES 11782
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contaminant release point to be contaminated. Within this
Study Area neither of these expectations are realized.

2. Organic Chemical Water Quality Data from Piezometers

Water samples were collected from the eight piezometers

that were installed in the Study Area.' These samples were
analyzed for the same organic chemicals for which homeowner
water supblies were analyzed under the Health Department coordinated
sampling program. The shallower bedrock piezometers were screened

at approximately the same eleVation as the Frank, Smith/Tomasi,

Yeomans and Grasso wells. The deeper bedrock piezometers were screened

at an elevation that is approximately 50 feet deeper than
the shallow bedrock piezometers. The data that is provided in Table
3 shows that no detectable concentrations of solvents were
found in samples that were taken from these piezometers 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 common release of contaminants
to the environment is not responsible for the organic chemicals
that have been found in all of the homeowner wells.

3. Inofganic Chemical Water Quality Data

Table 4 provides the inorganic chemical water quality

data that was obtained from homeowner water supply wells within
the Study Area during 1981 and 1982. 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

-15-
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TABLE 3
RESULTS OF ORGANIC CHEMICAL ANALYSIS OF WATER FROM PIEZOMETERS
(A11 Results in ug/1, A1l Samples Collected in 1982)
- WELL 855 WELL 856 WELL 857 WELL 858 WELL 859 WELL 860 WELL 861 WELL 862
LABORATORY E . W W W W ‘N W W W W W W W W W W W W W W W W W W W
RAW, FILTERED OR BAILED| Q=| B B B B B B B B B B B B 8 B | B B B B B B B B B B
DATE SAMPLED §:8/11 9/10 | 10/4  8/11| 9/10 | 10/4{8/11|9/10|10/4|8/11|9/10{10/4{8/11]|9/10(10/4|8/11|9/10]10/4{8/11]9/10|10/4|8/11]|9/10}10/4
1,1,1 Trichlordethane Lyd | — = | M | == | nd | | nd | e~ |nd| —p=|nd | —=|nd | —p=~|nd| —t—
Tetre;chloroethylene 1 nd o ‘nd —t%am | nd | —4—m=—| nd | —F+=— | nd ——t— | nd —t-3— | nd — nd ——
Methylene Chlo.ride 1.i{nd | ——4—»— | nd — = | nd ——t—3= | nd —+w— | nd —t— | nd —t2=| nd | —+p— | nd S —
Ci15-1,2 Dichloroethylene] 1 | nd o i nd ——tw=— | nd —t+= | nd 4> nd| —r»|nd| —f= | nd —1 v | nd ——————
1,2 Dichloroethana 1 nd UG B~V nd o= | nd —t = | nd —t—sm= | nd —t - | nd —t3— | nd ——t—ye | nd ————»—h
Carbon Tetrachloride 1 | nd ——— nd 1%~ | nd —f—== | nd —1 | nd “T*{nd | —71*™ i nd = | nd — e
Trichldroethylene 1 §nd | ——fo= nd | —tom | nd | —fo— nd| —t#=|nd| —f>—|{nd| —t|{nd| —Fo= | nd | —to=m
Freon 5 |nd | —Jm= nd | ——t#» | nd | —po— | nd| —1= | nd| —t | nd| —to— {nd | —F | nd | —Fw—
Benzene 1 nd S nd —t&= | nd | —f== | nd | —f»= | nd 1 | nd| —| nd | —F» | nd | ——jw—
Toluene 1 |nd —t— nd —t%= | nd —t® 1nd | —t+> | nd | —Fo=— 1 nd | —t» | nd —t= | nd ——t—
M, P Xylene 1 {nd - — nd f—t == | nd | —t*— | nd | —t1»=| nd —T®=fnd | —gw | nd | —1F~ | nd | —fw=—
0, Xylene 1 nd ———tfat— nd | ~————tp— nd | —+#— | nd |} —t~| nd | —+>—| nd | —»=] nd et — nd | ——
Chloroform 1 |{nd —f e p— nd —— e | nd ot | nd | "2 | nd —te— tnd | ——Aw=~| nd | —Aw— | nd | —
W - Westchester County Environmental Laboratory
B - Bailed from well
nd - Not detected at specificd detection limit
MILTON CHAZEN ASSOCIATES 11/82
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TABLE 4

RESULTS OF INORGANIC WATER QUALITY ANALYSES
(A11 Results in nig/1 Except pH)

Lt

Sample Location RUSSELL STONE PEREZ DIMATTEO SICURELLA
Date . 5-10-82 10 81 8-9- 82 9-8-82 5-10-82 8-9-82 9-8-82 8-9-82 9-9-82 5-10-82 <,-9 z’z
Laboratory Nanco W A W i W__ I _Nanco W W oW W ). Nanco |

{norganic Parameters
_Aluminum _.__NA  NA_ | Na_ | <0.05 NA NA <0.05 NA ) <3.05 HWNA_» 'ﬁﬁ”

“Alkalinity T N i o 7 o
__Carbonate <1 < 1. < 1. < 1. < 1. < 1. <1. <1. <1. <1 <l1-

Bicarbonate ~ 326, 330. 330, 390- | 375, 260, 350. 310. 340. 307. 0.

Total 1 [ 32. 330, [77330. [ 390. 7| T3rs. 260. 350. 310. 340 307 7| Taso.
"CA Hardness 247, [ ONA T ITTe0. T a0 T T el T 20, 210. 210. R I Y I
“Total Hardness | 408 s, T T*aes. | se0. | Ta20. *409, 580, *415, 460~ 364 60,

“Chloride” R | 3%, 170, | 240 T[T 33. 32, 44, 1m0, 47. 1 Ty
“Sodium T 210, 130. 160. 13.4 20. 113, 24. 25. 239 26.
Manganese 05 1" 70.03 0.02 | 770,03 | _0.06 | "o.0i 1 0.0? 0.00 <0.01 0I5 T2

5 50, 50, 53. 54. 45, 54. 50. 52. . 4375 ER
2
5

2

0.

Magnesium -T2
Iron N
0

4

0 0.04 | 016 | 005 | 020 | 012 | 006 | 0.12_ 0.03 <0.20 0.6
“Potassium ) IR RS VN A W N D WY Az 1.2 1.0 0.64 0.5 1.50 17"
Sulfate — T TR A Tegs [ 84, | g0 T 33, a7, 36. 41 32, EC A
_Fluoride 1 <0.10_ ___0.1 <0.1 <8.1 _|_<0.1 | <Q0.1 <0.1 <0.1 <0.1 <0.1 <O b
Nitrate — T TR0 [TTT06 [T 10 T A Y 0.6 1.8 7.6 1.7 739 T e
Nitrite e} 004 1 <001 | <0.0l | <001 | <0.04 0.0l 1.<¢0.01 | <0.01 £0.00 1 <0.04 1 <0l
OA“moma,--__ e <001 | <0.05 1 <0.05 | "<0.,05 | <0.10 | <0.05 | <0.05 _<0.05 "1 7<0.05 17 <010 <b.05
the
pH T T 7.36 . 7.4 6.9 A 7.6 7.1 7.0 6.9 I Y A -
105 NA T T THA NA__ [T890. T T TNAT NA 470. NA 490. NA CNA

W - Westchester County Environmental Lab.
Nanco - NANCO Laboratory, Hopewell Jct., NY
"NA - Not Analyzed

* - Calculated from calcium and magnesium concentrations reported as CaCo3 .

MILTON CHAZEN ASSOCIATES 11/82
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TABLE 4 - Cont'd.

RESULTS OF INORGANIC WATER QUALITY ANALYSES
(A11 Results in mg/1 Except pH)

SAMPLE LOCATION [ PICANO FRANK YEOMANS GRASSO TOMASI STIBBENS BAKER MATHLS(H
Date . 8-9-82 | 9-10-82 | 10-81 8-11-82 1 9-8-82 | 5-10-81 | 8-9-82 | 9-8-82 | 10-81 9-8-82 | 8-9-82 | 9-8-82 | 5-10-82{8-9-82]9-9-82{£-9-81}9-9-u2
Laboratory W W W W W Nanco W W W W W . Nanco W W W W
Inorganic Parametersy 1
_Aluminum .l NA__ | <0.05] NA_ | NA <0.05] NA _NA 1 <0.05] NA <0.051 NA <0.05] NA NA <0.05] HA NA
CAlkalinity 4 , PR P i E—— ' .
—_fLarbonate | <l Lo ofgl. f<l. 90 ENEY I 48 PR BAPIS PN (N WRS D05 VRN D VSN 35 VR IR S IS P R
Bicarbonate  1280. 0. 250. | 314, 310, 1260, F 300. }220. | 250, "} 282.7 1210, |260. | 200 [T90.
_—____T‘O_Vtg]]___n___* 80. 0. 250. _]314. 310. [ 260. 300. 220. 250. 1 282. 210, 260. 200, 190,
..LA Hardness ). 40, 160. 1188, 200 f NA_ I 180 1180 | 170. | 194," "1180. |180._ [150. _|Td0.
_Total Hardness . 50. 320.__]368. _380. 350. 420. 280. 340. 339. 320, [360. f250. 28l
Chloride . 33. _23._ 1 10. 23. | 51, 52. 19. 29, 23. 33. 24, | s 12,
~Sodium 3. . . Al 1 12.8 A7 les. 119, 11. 10, 7.4 1. 9.3 5.8 4.9
_Manganese ). .01 1 0. 0. .. 0.02 0.09 1..0.02]<0.01 0.02 0.02 0.021< 0.05 0.021< 0.01] 0.0l 0.0t
“Magnesium . ..__{.40. 34. | _40. _41.5 144, ] 43, 46. 29. 1 38, | 44.5 41. 28, 30. _} 30,
Clron 0.0 0.03 1 0.02 0.15 1 . 0.10}1<0.2 | 0.18 0.08 0.1 0.09 0.1 0.05]1<0.02 0.78] 0.21} 0.121 0.1l
Potassium 1.0} 08 | 0681 0.7 ] 0.7 | 1.8 | 1.1 o 1.0 1..0.841 1.0 1.3 1.2 1.5 1.5 1.1 0.76] 0.5
_Sulfate 35, 36. ].25. 1 36. | 3I. 26. 128, '} 31. ] 30. 36. 33. 37. 31. 39. 41, 449. 32,
Fluoride <0.1 | <0.1 1¢0.1 | <0.1 140.1 }]¢0.1 1 <01 | <0.17| <0.1 <0.1 0.1 1¢0.1 ]<0.1 [e¢0.1 <01 |<0.T [<0.1
Nitrate 3.7 )} 2.5 | 1.6 | L5 |20 | 37 1750 ] 3.7 0.6 2.1 1.2 1.1 {<0.04 0.1 {<0.1 1.3 1.6
Nitrite <0.01 1 €0.01]<0.01 ] ¢0.01 | «0.01] ¢0.04 | <0.01 <0.01j <0.01 <«0.01 0.01] <¢0.01 0.20 1¢0.011<0.01]<0.01}<v.01
Ammionia <0.05 ] ¢0.05]<¢0.05]| <0.05 | ¢0.05] ¢0.1 |<0.05 <0.05] <0.05] <0.05 0.05] «0.05] <0.10 |« 0.05] <0.05} <0.05] <0.05
Other:
TpHT T _ 7.0 1.2 1 7.3 6.9 | 8.0 1 7.96 | 6.9 7.1 7.3 7.1 7.3 7.3 7.53 6.9 7.4 7.4 7.3
~T0S NA 420 NA N 330. I NA | NA ]410. NA 440. NA 380. NA NA 390 NA 270,

W - Westchester Counly Environmental Lab.
Nanco - NANCO Laboratory, Hopewell Jct., NY
NA - Not Analyzed

MILTON CHAZEM ASSOCIATES 11/82
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of water from several homeowner wells. 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 deri&éd by the owners of the
sampled wells.

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 reﬁeal
any organic chemical analytical results for septic tank sludge.
Thefefore, 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
analyzed under the Health Department coordinated sampling program.
A second septic tank, that is located in the Town of Fishkill, 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.
Also, 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

-19-
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bottom of the tank and the other sample was from the top of the
tank after it had been completely mixed. The results of these
samples are provided in Table 5. It is noted that the bottom
sample contained highef concentrations of each identified organic
chemical than the sample that was collected after mixing.

A second septic tank was also sémpled. In this case, a
sample was collected 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 less
equipment and much less time than the technique used at the Smith/
Tomasi residence resulting in less inconvenience to the homeowner
and the cooperating septic tank hauler. The results of these
anaiyses are also provided in Table 5. They show that higher
concentrations of two dichlorobenzene compounds were found in
the mixed sample than were found in the surface sampling. These
data support the initial thesis that, if present, higher concen-
trations of organic solvents will be found near the bottom of
the septic tank.

These data are limited because only two septic tanks were
sampled. 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 found in water supply wells
in the "Study Area'". In this sense, these data support the
findings of the literature search that subsurface disposal systems

are a possible means of conveyance of organic chemicals into

the groundwater system.

-20-
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SEPTAGE SAMPLE RESULTS

SMITH/TOMASI RESIDENCE CONCENTRATION, ug/kg ( wet weight)

Organic Chemical ©  Bottom Sample Mixed Sample
Chloroform 4.2 < 1.
Trichloroethylene 1.1 < 1.
Tetrachloroethylene 4,2 1.1
Methylene Chloride 47. 42,

1,1 Dichloroethane 92, 39.

HOUSEHOLD IN TOWN OF FISHKILL CONCENTRATION, ug/kg (wet weight)

Organic Chemical Top Sampling Mixed Sample
m-Dichlorobenzene < 1o0. 105,000.
o,p-Dichlorobenzene < 1o0. 180,000.

Toluene 13. 410.
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C. Groundwater Flow Regime

The Phase I Report concluded that the organic chemicals
that have been found in water supplies in the Study Area are
dissolved in the groundwater. The report also concluded that
the primary transport mechanism of these compoﬁnds is groundwater
flow. It is logical then, that definition of the groundwater
flow regime is prerequisite to a determination of whether
or not IBM's East Fishkill facility is the source of the organic
chemicals that have been found in the homeowner wells in the
Study Area.

Groundwater will always move from areas of higher groundwater
elevatidn to éreas 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
flow regime for the Study Area - a review of the geology of
the area was made, a pump test of the Frank well was performed
and finally, the groundwater piezometric surface of the Study
Area was established and interpreted.

1. Surfacial Geology
A geological review of the Study Area was made to

identify any geological characteristics that would influence
groundwater flow. This eValuation revealed:

a). no geologic structural features that directly

influence groundwater movement from IBM's site
to the east.

-29-~
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b). that the principle lines of structural disconformity
" (faults, bedding plane strike or major joint sets)
trend between north 10° east and north 20° east.

¢). that the most common bedding plane dip is to the
east.

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 a 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 piezometers that were installed during

Phase II. One piezometer set was installed on Lime Kiln Road,

twd sets were installed on Shenandoah Road and a fourth piezometer
set wds 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 anwn to be hydraulically interconnected.
Hydraulic interconnections are established by evaluating the
response of the piezometric surfacé 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
lowering 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

~-23-~
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interconnection is similar piezometer response to aquifer wide

phenomena. For example, similar ele?ation trends in the piezometric

surface within an area due to seasonal or other variations in.

in groundwater level are also eVidence of hydraulic interconnections.
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 14 piezometers was measured.
Additionally, the water level in two nearby homeowner wélls
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 6f 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 within the "Study Area is
comparable and usable in formulatiﬁg a reliable 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 5iezometric surface of the Study Area.
‘The direction of groundwafer 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 2, 3, 4, 5, 6 and 7.

These Figures also show the location of the piezometers
that were installed 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, Lime Kiln Road is in the
center of the page and IBM's recreational facility is shown
in the lower right hand corner. Finally, the relative locations
of the Frank, Perez, Stone and DiMatteo residences are shown.

Figures 2, 3 and 4 show respectively the piezometric
surface maps for Auguét, September and October, 1982 for the
shallow aquifer. As discussed earlier in this report, the

shallow aquifer piezometers are screened at approximately

-26-
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TABLE 6

SHALLOW PIEZOMETERS BELIEVED TO BE HYDRAULICALLY INTERCONNECTED

DEEP PIEZOMETERS BELIEVED TO BE HYDRAULICALLY INTERCONNECTED

Piezometer R ' e
eason for Determination
Number . Location . Frank Piezometric Surfacial
i ' Pump Test Surface Data Geology
89 Lime Kiln Road (South) yes | yes yes
164 [BM Rec Center yes yes yes
166 Lime Kiln Road (north) no yes yes
855 IBM Rec Center no yes yes
857 Lime Kiln Road (Middle) yes yes yes
859 Shenandoah Road (Picano) yes yes yes
861 Shenandoah Road (Baker) yes yes yes
TABLE 7

Piezometer Reason for Determination
Number Location Frank Piezometric Surfacial
Pump Test  Surface Data Geology
90 Lime Kiln Road (South) no yes yes
165 IBM Rec Center yes yes yes
167 Lime Kiln Road (north) no yes yes
856 IBM Rec Center no yes yes
858 Lime Kiln Road (Middle) no no yes
860 Shenandoah Road (Picano) yes yes yes
862 Shenandoah Road (Baker) yes yes yes

-25-
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the same elevation as the homeowner wells that are located
on south Shenandoah Road (see Table 2). This is important
because the flow of groundwater to those indiVidual wells is
likely to be'predicted from the shallow piezometer data.

Figure 2 shows that the lowest piezometric surface ele&ations
are on IBM's East Fishkill site. Piezometric surface elevations
increase as one proceeds south from the IBM facility. A "mound"
in the piezometric surface was also observed in the vicinity
of piezometer 857 near Gate 4 (Intersection of Lime Kiln 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 groundwater 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. 1In 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 northwest.

-27-
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Figure 2

Piezometric Surface Elevation
Shallow Aquifer, August 1982
5' Contour:
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Flow Direction:
Piezometer Location: &
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Figure 3 shows a general decline in the piezometric
surface at each of the piezometers that were used to establish
the groundwater flow régime. The decrease in the piezometric
surface for the Phase II piezometers ranged between 0.3 feet
and 2.2 feet between August and September. Despite 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 groundwater 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 piezométers 855 and 861 respectively.
These differential décreases caused a different flow regime

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, groundwater

flow north of gate 4 was determined to be moving southward

and westward onto the IBM facility. South of Gate 4 most

of the groundwater was determined to be moving north and northwest-

ward onto the IBM site. In the extreme east, near piezometers
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Figure 3

Piezometric Surface Elevation
Shallow Aquifer, Sept. 1982
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855 and 856, groundwater flow is believed to be moﬁing to

IBM-EF- 88
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the northeast. Consequently the'grdundwater 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 C, shows
the changes that occurred in the piezometric surface elevations
between March and October 1982 for all of the shallow bedrock
piezometers that were used to generate Figures 2,3,and 4. This Figure
shows that thelsame general trends of rising and lowering
of the piezometric surface occurred 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 1982.
These Figures were developed using the same technique that
was previously 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
Kiln Road. A groundwater '"mound" was identified near piezometer
858 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 Kiln 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 Sepfember. Of the Phase II piezometers,
the greatest decrease in the piezometric surface elevation
occurred in piezometer 858 with a lowering of 1.6 feet. Decreases
of 0.7 and 0.4 feet were observed in biezometer 856 and 860
respecti?ely. The piezometric surface elevation of piezometer
862 increased 0.3 feet. These differentials in elevation
change caused a different flow regime to evolve south of Gate
4 for Sepfember. Figure 6 shows the absence of the divide
that previously existéd 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 moving’north and northwestward onto the IBM Site.

Figure 7 shows a continued decline in the piezometric -
surface during October at each of the piezometers that were
uéed 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 6

Piezometric Surface Elevation
Deep Aquifer, September 1982
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Figure C-2 of Appendix C, shows the changes that occurred

in the piezometric surface eléﬁations between March and October

1982 for all of the deep bedrock piezometers that were used to generate

Figures 5, 6 and 7. This Figure shows that the same general
trends of rising and lowering of tﬁe piezometric 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 predominant

direction of groundwater flow within the Study Area is toward

" IBM's East Fishkill facility. Also, groundwater was not

found to be flowing from IBM's East Fishkill site into the
Study Area. These conclusions have been reached for both

the shallow and deep aquifers.

-37-

I$Ml- E- QIQl



IV. OVERALL REPORT CONCLUSIONS

The fdilowing conclusions regarding the organic chemicals

that haVe been found in homeowner wells within the Study Area

habe resulted from

this investigation.-

1. The concentrations of organic chemicals that have been

found in homeowner wells in the Study Area have decreased

between early 1981

and the fall of 1982. A discussion of

BM-EF- 88
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the data that supports this conclusion is:provided in Section III.A.1.

of this Report.

2. The organic
Tomasi, Grasso and
release of organic

a). The same
well and

b). all of the wells and piezometers that are downgradient

chemicals that haVe been found in the Smith/
Frank wells are not the result of a single
chemicals to the environment because:

chemicals are not found in each contaminated

of a contaminated well are not 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

wells in the Study

that have beern found are far below the saturation concentrations.

Area because the concentrations of chemicals

Based on this, an accurate development of the groundwater

flow regime for the Study Area can be used to determine whether

or not IBM's onsite groundwater problems are the cause of

the organic chemicals that have been found in homeowner wells

in the Study Area.
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4.

The predominant direction of groundwater flow .in the

Study Area in both the shallow bedrock and the déep bedrock

aquifers is toward IBM's East Fishkill facility. Additionally,

throughout the Study period, groundwater was not found to

be flowing from IBM's East Fishkill_site into the Study Area.

5.

a. In the Binnewater Road and Route 52 area for August,
September and October 1982, groundwater flowed from the
north across Route 52 and from the east across Lime Kiln
Road toward IBM's 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 1982, 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 1982 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 agquifer, the groundwater
divide did not exist. During this period, flow throughout

the Study Area was toward IBM's East Fishkill facility.

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. IBM's on-site groundwater problems are not the cause
of the organic chemicals that ha&e been found in homeowner wells

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 of
the homeowner wells are not the result of a single
release of chemicals to the environment.

7. The sanitary surVey that was conducted during Phase I

and the interviews of homeowners and County and local officials

did not reveal the existence of any roadside dumps or illegal

“discharge points by waste haulers within the Study Area.

8. Based on all of the above; it is concluded 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 A

HOMEOWNER LOCATION MAP
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APPENDIX B

RESULTS OF THE HEALTH DEPARTMENT
- COORDINATED SAMPLING PROGRAM
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Appendix B -1

MILTON CHAZEN ASSOCIATES _ ' '

RESULTS OF HEALTH DEPARTMENT VCOORDINATED SAMPLING
(All Results in ug/l)

(Sample Collected in 1981)

. RAW, FILTERED OR BAILED

FRANK RESIDENCE
G ¢ G HD W W W W W W W W v W W W W W W W W W v W W W w W W

R R|F [|R F R[|F R |F R’
L/292/5 |2/142/5 |a/146]4/14/5/1915/195/20]5/20[5/20{5/20{6/2 |6/2 |7/7 |7

LABORATORY

B
B/11B/1118/11|9/1{9/1 {Q/1spo/6 flo/ejl1/3)it/3(1v3[iv2dn 21

~ "1
~

DATE SAMPLED

Detection
Limit
F

1,1,1 Trichlordethane 1 7 ind] ndj1312.8/nd (1.8 nd1,3]lnd l1.7] ndind | nd |1.1]{nd -
Tetrachloroethylene | [10 j24] nd]25 |nd]| nd|2.8/6013.4065 {3.8] nd|3,0|nd I8.60nd 12.6lnd Ind 1ual aal2.2 ! nd {nd [2.4|nd |nd {3.0 ] ma |
Methylene Chloride ! 1| na

Y

CIS-1,2 Dichloroethylene| 1 [nd

1,2 dichloroecthana 1 nd o

Carbon Tetrachloride ' 1 |nd -
Trichloroethylene I Ind —

Freon 3 5 |nd 2o

Benzene ) ) L Ind Do

Toluene 1 |nd . |
M, P Xylene 1 Ind y

0, Xylene ' I ind P
Chloroform i 1 nd ! 2 1ind 11.6] nd i 2.0 1 nd

1 Some samples were reported to have a detection limit of 2 ug/l
2 Some samples were reported to have a detection limit of 3 ug/l
3 Some samples were reported to have a detection limit of 10 ug/l
G Gollob Analytical Service

HD New York State Department of Health Lab
W Westchester County Environmental Laboratory
B Bailed from well

5 1B u‘gfi—' §8, j | | | 45I§M-|E;F' :?({3
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APPRNDIX B-1 Cont'd

RESULTS OF HEALTH DEPARTMENT COORDINATED SAMPLING
(A1l Results in ug/l)

FRANK RESIDENCE
LABORATORY & W W W W W W W W W W W W W wo|ow W W W
yrgft

RAW,FILTERED OR BAILED %E R F R F R F R F R F R F R F R F R F

DATE SAMPLED S |12/81 | 12/81 | 1/82 |1/82 | 2/82 | 2/82 | 3/82 | 3/82 | 4/82 | 4/82 | 5/82 | 5/82 | 6/82 | 6/82 | 7/82 | 1/82 | 8/82 | wyue
1,1,1 Trichlordethane 1 1.2 nd 2.0 nd o
Tetrachloroethylene 1| nd nd 1.7 | nd | 5 nd [ nd | nd | 1.3 | nd —
Methylene Chloride 1§ nd P 4.8] nd —
CIS-1,2 Dichloroethylene| ! | nd —
1,2 Dichloroethane i nd A
Carbon Tetrachloride 1{nd -
Trichloroethylene 1{nd T—
Freon 51 nd L
Benzene 1| nd * nd
Toluene 1] nd ; R = Ya—
M, P Xylene 1 nd : R R el AR IESERTE . . e P—
0, Xylene 1| nd So—
Chloroform , 1 {10.0 nd ' St ISR R EETII EPRRR - N D —

W - Westchester County Environmental Laboratory _
nd - Not detected at specified detection Vimit
SR Dichlorobenzene found at 9 and 4.1 ug/1 respectively in duplicate samplos MILTON CHAZEN ASSOCH $»Ml_ -
:nﬁl i) |E1F '§l§

TBMER- g8
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Appendix B-2
MILTON CHAZEN ASSOCIATES

RESULTS OF HEALTH DEPARTMENT COORDINATED SAMPLING
(A1l Results 1in ug/l)

(Sample Collected in 1981)

e PEREZ RESIDENCE _
LABORATORY 'Sﬂ G G 6 HD G W W W U W W W, W W W W W U | I W W W
. RAW, FILTERED OR BAILED E;E R {R [F |R R |R F |R F [R F|R |F R [F |F R |F R [F [R F {F R |F
DATE SAMPLED w1275 (V28 2/1112/5 275 14 /7 L1477 {S5/12f5 /146 /2316 /23 7/2117/218/4 1874 (8/4 [9/16|9/1610 20 1072d V1ol 10 L/i1g12/1]12/1
(=]
1,1,1 Trichlordethane 1 {51 65 |nd |58 |51 {20 |nd |6.7 |nd nd ind [9.2ind |12 [ nd |nd 19 Ind 19.4{nd {12 {nd {nd |5.8] nd
Tetrachloroethylene 1 {nd - i 1.6 |nd [1.6]nd {1.8] nd o—
Methylene Chloride | b |nd o—
CIS-1,2 Dichloroethylene] 1 |nd P
1,2 Dichloroethana I {nd S
Carbon Tetrachloride 1 |nd . -
Trichloroethylene 1 |nd —
Freon .3 5 ind o
Benzene 1 Jnd —
Toluene 1 ind $awe-
M, P Xylene 1 Ind B
0, Xylene 1 |nd -
Chloroform 1 Jnd o113 | nd .
1 Some samples were reported to have a detection limit of 2 ug/1
2 Some samples were reported to have a detection limit of 3 ug/1
3 Scme samples were reported to have a detection limit of 10 ug/1
G Gollob Analytical Service
HD New York State Department of Health Lab
W Westchester County Environmental Laboratory
B Bailed from well

TBMER- 8
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APPENDIX B-2 Cont'd

RESULTS OF HEALTH DEPARTMENT COORDINATED SAMPLING
(All Results in ug/1)

PEREZ RESIDENCE

LABORATORY § W W W W W W W W W W W W W W W W W W
9 4
RAW, FILTERED OR BAILED §§ R F R F R F R F R F R F R F R F R F
DATE SAMPLED 3 |1/82 1/82 2/82 | 2/82 | 3/82 | 3/82 | 4/82 | 4/82 | 5/82 | 5/82 | 6,82 | 6/82 | 7/82 7/82 | 8/82 | 8/82 ) 9/82 | 9/u¢
1,1,1 Trichlordethane 1 nd nd 1.6 nd T 1.2 nd
Tecra.chloroethylene 1 |nd —
Mcthylene Chloride 1 |nd —
CIS-1,2 Dichloroethylene| 1 | Nd - ¥ S -—
1,2 Dichloroethane 1 [ nd —
Carbon Tetrachloride 1 |nd —— e e
Trichloroethylene 1 nd
uly — _ —
Freon 5 | nd — ]
—
Benzene 1 | nd N
—_ —
Toluene 1 nd P . _ C—
M, P Xylene I | nd - — —
0, Xylene 1| nd - R I . S —
Chloroform 1 ind m— — —

W - Westchester County Environmental Laboratory
nd - Not detected at specified detection Timit
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Appendix B-3
MILTON CHAZEN ASSOCIATES

RESULTS OF HEALTH DEPARTMENT COORDINATED SAMPLING
(A1l Results in ug/l1)

(Sample Collected in 1981)

B v STONE RESIDENCE
LABORATORY ol ¢ ¢ ¢ G W W W W W W W W_ W W W W W W W_ W W W W W
I .
- RAW, FILTERED OR BAILED | 8| p I g |r | ¢ |k | F|R |F |R |F R [F |[R{FIF [R|F [B iR | F|{RIF |F F
DATE SAMPLED 9 1273 12/1 [2/17|2/19la/214 /21 |5/12)5/12 |6 /3006 /30 7/2d7/28]8 /11 8 /1 1l8 /11 9/229/2200A5[102n0 270 /1qividiiAo|12/8]12/8
3 .
1,1,1 Trichlordethane 1 110 110 {nd 1.7 nd :
Tetrachloroethylene b nd P=| 1.3 |nd s
Methylene Chloride ! I-{nd B
CIS-1,2 Dichloroethylenel 1 |nd Y
1,2 Dichloroethana 1 |nd —
Carbon Tetrachloride ’ 1 Ind o
Trichloroethylene 1 |nd L
Freon 3 5 |nd Lt
Benzene I Ind P
Toluene = ' I fnd — L
M, P Xylene 1 ind P
0, Xylene ) 1 |nd -
Chloroform T oInd | 3] nd
1 Some samples were reported to have a detection limit of 2 ug/1
2 Some samples were reported to have a detection limit of 3 ug/l
3 Some samples were reported to have a detection limit of 10 ug/1
G Gollob Analytical Service
HD New York State Department of Health Lab
W Westchester County Environmental Laboratory
B Bailed from well

: IBM-EF- 88
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APPENDLIX B-3 Cont'd
RESULTS OF HEALTH DEPARTMENT COORDINATED SAMPLING
(A11 Results in ug/1, Sample Collected in 1982)
STONE RESIDENCE
W W W W W W W W W W W W W W W W W W W W W
R |F ROJF |F" IR F >R F R F R F R F ROIF IR [F
1/821 1/821 2/9| 279 | 279 2/10) 2/10) 2/10] 2/16| 2/16 3/82| 3/82) 4/821 4/82] 5782 5/82| 6/82]6/82[7/82]7/82|8/82 8/82

1,1,1 Trichlordethane 1 |{nd ~to—

Tetr;chloroechylene 1 | nd P

Methylene Chloride 1 fnd - = | 18 | nd nd 1.2 | nd -
\ CIS-1,2 Dichloroethylene| 1 | nd — —
l@ 1,2 Dichloroethane 1 |nd -

Carbon ’Eetraf:hloxjide 1 nd —

lrichlor-oethylenxr 1 nd

Freon . 5 i{nd —

Benzene 1 | nd Po—

Toluene !l {nd DR el At S S — N i SO . —

M, P Xylene I | nd T e e e 1 —

0, Xylene 1 | nd - ——— —

Chloroform - A nd - 1ttt H -~ —

W - Westchester County Environmental Laboratory
nd - Not detected as specified detection limit
* - New filter installed

MILTON CHAZEN ASSOCIATES 11/82

IBM-EF-
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APPENDIX B-4

RESULTS OF HEALTH DEPARTMENT _COORDINATED SAMPLING
(All Results in ug/l)

(Sample Collected in 1981)

e DIMATTEQ RESIDENCE .
LABORATORY 8,16 HO W W W W W W W W W_ W W W W W W W W
. RAW, FILTERED OR BAILED | OB{R | R JR JR ftR | R} R R R JR |R JR [ R|R[R |R JR | R|R[R
@t
DATE SAMPLED o= /29117290477 |5/5 1672 | 7/78/25(9/8 10/2A1Y1012/1|1/82|12/823/82|4/82(5/8216/82|7/828/82|9/82
Q 81 /81 /81 1/81 V81 /81 {/81 /81 /81 1/81 1/81
1,1,1 Trichlordethane 1 nd o
Tetta.chloroethylcne 1 nd
Methylene Chloride ! 1. jnd — L
CIS-1,2 Dichloroethylene] ! |nd —
'
1,2 Dichloroethane 1 nd VRN SO NS SN B
?
Carbon Tetrachloride 1 nd S
Trichloroethylene 1 nd ' — o
Freon 3 5 {nd i
Benzene 1 nd JEPRNN DR SU— —
Toluene 1 nd o ee— — =1 —
M, P Xylene 1 nd T—
0, Xylene 1 nd . . [ SR —
Chloroform 1 nd | —- J— —
1 Some samples were reported to have a detection limit of 2 ug/1}
2 Some samples were reported to have a detection limit of 3 ug/1
3 Some samples were reported to have a detection limit of 10 ug/l
G Gollob Analytical Service
HD New York State Department of Health Lab
W Westchester County Environmental Laboratory
B Bailed from well

(o9

Nol detected at specified detection Timit

‘J;l?MI-E’I:- QIQP

MILTON CHAZEN ASSOCIATES 11782

IBM-EF- 88
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APPENDIX B-5

RESULTS OF HEALTH DEPARTMENT COORDINATED SAMPLING

(All Results in ug/l)
{Sample Collected in 1981)

1
2 Some samples were reported to have a detection limit of 3 ug/]
3 Some samples were reported to have a detection limit of 10 ug/}
G Gollob Analytical Service

HD New York State Department of Health Lab
W Westchester County Environmental Laboratory
B Bailed from well

nd Not delected at specified detection liwit

];$M' grl: QQQ'

|

:: YEOMANS RESIDENCE :
LABORATORY R W W W W W W W W W W W W W W W
. RAW, FILTERED OR BAILED | B | R | R | R [R |R [R RIRIR|IR [R|R[R]R|R
DATE SAMPLED 3 L28|4/2815/15(6/30|7 /268 /25l0/29 10201 24178 1/82 2/89 3/84 4/8¢ 5/5¢ 9/8
1,1,1 Trichlordethane 1 nd o=
Tetr:;chlotoethylene 1 nd -
Hethyle.ne Chloride ! 1 | nd -
C1s-1,2 Dichloroethyleée 1 nd =
1,2 Dichloroethana 1 nd
Carbon Tetrachloride 1 nd Fom—
Trichloroethylene 1 nd —
Freon 5 nd —
Benzene 1' nd P
Toluene 1 nd =
M, P Xylene 1 nd o
0, Xylene 1 nd N N o __
Chloroform 1 nd -
Some- samples were reported to have a detection limit of 2 ug/

MILTON CHAZEN ASSOCIATES 11/82

IBM-EF- 88
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_ APPENDIX B-6
RESULTS OF HEALTH DEPARTMENT 'COORDINATED SAMPLING
(A1l Results {n ug/l)

(Sample Collected in 1981)

- SMITH/TOMAST RESIDENCE * GRASSO RESIDENCE *?

LABORATORY S, G 6 W W W W W G W W W W W Wi i
. RAW, FILTERED OR BarLep | GE[- R PR [BXIR PR PR T R IR ROPRIR PR IR IR PRIR .
DATE SAMPLED u-112/1712/2910A411/105/846/82(7/82(8/82 1/2814/28(6/16[9/8 12/813/82[6/82(9/82
A [/81 | /811 /8l] /81 /81j /81]/81 |/81
1,1,1 Trichlordethane 1 nd | ndfl.6 {nd —— nd —
Tetrachloroethylene 1 nd ol nd =
Me:hy1ené Chloride 1 1 ] 5113 |ndind - nd {nd {1.5{nd | nd —
C13-1,2 Dichloroethylene| | nd R - nd [nd | nd {2.8] nd —
1,2 Dichloroethana 1 nd o nd {1.8 3.5 |nd | nd —
Carbon Tetrachloride |1 nd At nd —
Trichloroethylene 1 nd nd -
Freon 3 5 nd bt nd -—
Benzene 1 nd o : nd —
Toluene 1 nd T nd =
M, P Xylene 1 nd o nd —
0, Xylene 1 nd - nd -1 B~
Chloroform 1 nd - nd —1
1 Some samples were reported to have a detection limit of Z ug/] )

2 Some samples were reported to have a detection limit of 3 ug/l

3 Some samples were reported to have a detection limit of 10 ug/}

G Gollob Analytical Service

HD New York State Department of Health Lab

W Westchester County Environmental Laboratory

B

5a11?q from well . .
Gasoiine ahd high molecular weight oil also present

nd  Not detected at specified detection limit

»*

MILTON CHAZEN ASSOCTATES  1t/a2
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APPENDIX C

TRENDS IN THE PIEZOMETRIC SURFACE ELEVATIONS
MARCH - OCTOBER 1982 .
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i STATE OF NEW YORK

88

34
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DEPARTMENT OF ENVIRONMENTAL CONSERSATTION

OO0 ™ e~

LERR 8 A2 N BN

1 43 -3vrd b

IBM

In the Matter of Compliance with Section 27-1313 of the
Environmental Conservation Law ('"ECL") by:
ORDER
ON
INTERNATIONAL BUSINESS MACHINES CORPORATION (I.B.M.), CONSENT

Respondent.

_water at several locations within and outside the boundary line of the

WHEREAS :

1. IBM has heretofore reported to the Department of Environmental
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 installed by IBM as part of its water protection
program) IBM had discovered that chemicals were present in the groundwater
beneath IBM's facility located off Route 52, in the Town 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 location of these chemicals and to
establish the reason for their presence in the groundwater; that investigation
is continuing. IBM also took voluntary remedial actions to contain these
chemicals and to extract and treat them and, further, to monitor the ground-

Facility. A Ground Water Status Report dated January, 1981, submitted to the
Department, summarizes such activity to that date.

3. On January 23, 1981, the Department placed the Facility on the
registry of Inactive Hazardous Waste Disposal Sites as a result of the dis-
covery of chemicals in the groundwater at such Facility.

4. Pursuant to Section 27-1313 of the ECL, the Commissioner of Envir-
onmental Conservation may order the owner of an inactive hazardous waste dis-
posal site, after notice and an opportunity for a hearing, (a) to develop an
inactive hazardous waste disposal site remedial program, subject to the
approval of the Department, at such site, and (b) to implement such program
within reasonable time limits specified in the Order.

oo
O

18 1]

5. The Department has requested IBM to submit a written plan (the
"Plan'") to the Department for approval, setting forth those actions heretoforql
taken and those hereafter to be implemented by IBM. Further, the Department us
has requested that IBM bind itself to the provisions of the Plan by consentlngi
to the issuing and entering of this Order and that IBM agree to be bound by
the terms, provisions and conditions herein contained.

n
'ry'|
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6. By consenting to the form and entry of this Order, IBM does not
admit that the Facility is an inactive hazardous waste disposal site subject
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
violation of any other provision of the ECL or any other State or Federal Law.
However, IBM joins with the Department in its desire to resolve this matter
! amicably and does hereby agree to continue its investigation and the imple-

' mentation of the activities more fully -described in the Plan.

NOW, having considered this matter and being duly advised, it is
ORDERED that: 7 . ' .

I. IBM hereby affirmatively waives its right to notice and opportunity
for a hearing granted under provision of the laws of the State of
New York; provided that the waiver shall not be applicable and shall
be considered null and void if the Department or the New York State
Department of Health propose to raise new matters or impose new
obligations on IBM not covered by the Plan dr propose to modify
the Plan in any respect, and, provided further that such waiver
applies only to those obligations IBM has assumed herein.

IT. The Department acknowledges that IBM has submitted the Plan for
extraction and treatment of chemicals in the groundwater at the
Facility for review and approval by the Department. Such Plan
provides timetables for all proposed actions.

III. Within ten (10) days of approval by the Department of the Plan,
IBM shall submit the Plan in final form to the Department. The
Department shall have 30 days from service of this Order and
following any resubmittals by IBM in which to review such proposed
plan, and if the Department has expressed neither approval or
disapproval of the Plan within such 30 days, the Plan shall be
deemed approved as proposed and shall be deemed a final Plan.

In the event that reviews by the Department have been timely and

IBM has not submitted an approvable Plan by July 1, 1981, or such
later date as agreed to by the parties, this Order may, on five

days written notice to IBM, be declared null and void and the
Department shall initiate a formal enforcement proceeding to finally
resolve the subject matter of this Order. '

Iv. The Plan, in final form, shall be appended to this Order, thereby
incorporated herein and made a part hereof as a Schedule of Com-

pliance

_IBM-EE- g8,
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VI.

VII.

VIII.

| IX.

IBM agrees to comply with each of the requirements set forth

in the Plan in accordance with the approved timetable therein
specified. If IBM fails to comply with the provisions of this
Order, the Order shall be fully enforceable by a civil action

in the Supreme Court of the State of New York and IBM hereby
waives any right to assert that it is not obligated to comply with
each and every provision of this Order. However, IBM's consent

to 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 might hereafter arise.

The Department agrees that this Order is the appropriate remedy

to address the matters contained in this Order. However, this
Order shall not preclude the Department's use of other remedies
available to it; provided, however, that so long as IBM is in
compliance with this Order, the Department agrees that it will not
pursue any other remedy. ) ’

IBM shall not be in default in compliance with 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 courts,
acts of God, war, refusal, non-cooperation, or adversary status
of third parties (such as John Jay High School authorities or
adjacent homeowners) prohibiting IBM from implementing offsite
proposals, strikes, riots or catastrophes or other causes not
within the control of IBM as to any of which the negligence or
willful misconduct on the part of IBM was not the proximate cause.
IBM shall apply in writing to the Department immediately upon
obtaining knowledge of such event and the parties shall make an
appropriate modification to the schedule contained in the Plan
to the extent made necessary by such cause or causes.

Subject to Article VII if, for any reason, IBM desires that any
provision of this Order be changed, IBM shall make timely written
application therefore to the Department's Commissioner or his
designated representative setting forth reasonable grounds for the
relief sought. No change or modification to this Order shall be
made or be effective except as may be specifically set forth in
writing by such Commissioner or Commissioner's representative

upon timely written application by IBM for the relief sought.

All reports and submissions herein required shall be made to the
Region 3 sub-office, New York State Department of Environmental
Conservation, 202 Mamaroneck Avenue, White Plains, New York 10601
Attention: Gil Burns, Regional Engineer. All communication

to IBM shall be made to IBM, Manager, Environmental Engineering
Dept. 77-D, building 306-31A, East Fishkill, Route 52, Hopewell
Junction, New York 12533,

IBM-EF- 88 |
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DATED:

TO:

XI. . The provisions of this Order shall be deemed to bind IBM, its

/ééww / 27, 1981

i B ]

¥¥?h4]Ef:-}§p

For the purpose of insuring compliance 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 tests as may be deemed necessary
to determine the status of IBM's compliance herewith.

officers, directors, agents, employees, successors and assigns, and
all persons, firms and corporations acting under or for it.

New Paltz, New York

ROBERT F. FLACKE, Commissioner
New York State Department of
Environmental Conservation

T 260

PAUL D. KELLER
Regional Director, Region 3

i

oot

I.B.M. ol
East Fishkill Facility uH
Route 52 3

Hopewell Junction, New York 12533 o

H -

Ik

=

1

DEEREEE




CONSENT BY RESPONDENT

Respondent hereby consents to the issuing and entering of this
Order, walves its rights to notice and hearing hercin and agrees to be

bound by the provisions, terms and conditions contained herein.

ryree:  East Fishkill General Manager

STATE OF //200.€, -~
SSe

e N’ N

county ofF (/¢ ,-/UO}JZ,

/!
On this 0’2?)’5(( day of /q!(yu/[ s

came Q TO /'\ e/ ,

(\(/-/\/r\ix/%l c ,_,:,CL , that he is

of W’Q W«/T‘W;p 2%*%44 ‘mm['un{u (ujh, the

authorized by said Corporation.

duly sworn did depose and 'say that he resides in

%QN%CL/(} '77'?w)'@3¢c/ E@T FI_S ))L(L(

. . 7
e (}_’&) o - CL) /(//'Zr

, Qualified in vVe
Comrission Expires Riarcn 30, 19X3

~ DATE:  _April 23, 1981

19%}-, before me personally

to me known, who being by me

4 .~ o
ij/n w rc/(/x‘

Corporation described in and

which executed the foregoing ins’trument, and that he signed his name as

-

Notary Public
ALAN R. WOLFERT

Notary Public, Siais cf MNew

Yorr
No. 4502278 ‘JK
icstar County |
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New York State Department of Environmental Conservation
202 Mamaroneck Avenue, White Plains, New York 10601

Mr. Robert Estabrooke

Manager, Site Environment Program
Department 92A, Building 300-44X
IBM - East Fishkill Facility

Route 52 .

Hopewell Junction, New York 12533

Re: IBM - East Fishkill Facility
In-Place Toxic Site No. 314054

Dear Mr. Estabrooke:

Robert F. Flacke
Commissioner

Februéry 1, 1982

07

N
N
£
At £
1) -‘#’u{" _
[ S‘\‘r‘\‘Fl
\
TN

The Department has reviewed the Remedial Work Program proposed for

Area B and Area C. The Remedial Plan for Area B is

acceptable and

can commence immediately. However, additional information is
required before the Department can approve.the Remedial Plan for
Area C. Listed below are the Items that must be addressed:

1. An ana]yticél proceddre must be developed to determine when
material in place is clean enough to leave in place. Does
Exhibit IX (off-site Project Analytical Flow Chart and

Scheme) describe this procedure?

2; A Depértment éppro@ed site;specific heé1th and safety plan

must be in place before any work begins at Area
must include such items as:

C. This p]én

1) Personal safety equipment and protect:ve clothing
"a) Who is required to. wear what in which situation?

b) How will clothing be disposed of and/or
2) Site Security

decontam1nated?

“a) Will the site be fenced dur1ng construction?
. b) Will there be a guard on-site during non-working hours?
3) Restriction of contamination to the work site
~a) What specific procedures will be followed to minimize

“dispersion of contaminants?

b) ~How will airborne particulates be controlled?
c) How will heavy equipment be decontaminated?
d) What restrictions will be placed on personnel as to

~their ingress and egress from the site?

: :WMTE-E' qul j
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Mr. Robert Estébrooke -2~ Februéry 1, 1982

4) Air Monitoring . _
~a) Procedures for air monitoring of particulates, organics,
~explosivity, etc., must be developed so that any hazard
in the work area can be rapidly determined and contin-
.. gencies put in place. _ _
b) Air monitoring between the site and any.nearby population
“must be maintained at appropriate intervals, depending on
what air contaminants are being detected in the work area
and depending on wind direction and speed.

If yod have any qbestiOns concerning the ébo&e, p1eése contact Mr; Dick
Dana of the Bureau of Hazardous Site Control at (518) 457-4343 or me.

Very truly yoﬁrs,

“fgl;{(izﬂ;J/(CV./ff, 14;;£2_7

Richard A. Gardifeer, P.E.
Senior Sanitary Engineer

RAG/Vg

cc: Regional Attorney
Bob McCarty
Dick Dana
Jack Hill

¥¥?b4]E?:'l?£

TBMER- g3,



L

“ vt

21

“— Vi -

o

P New York State Department of Environmental Conservation
E 202 Mamaroneck Avenue, White Plains, New York 10601

FEB - 81982

Robert F. Flacke
Commissioner

Febrﬁary 5, 1982

Mr. Robert G, Estabrooke

Manager, Site.Environmental Programs
Dept. 92A - Building 300-44X

IBM - East Fishkill Facility
Hopewell Junction, New York 12533

Re: IBM - East Fishkill Facility
In-Place Toxic Site No. 314054
Remedial Work Plan - Area C

Deér Mr; Estabrooke:

.. The Department has reviewed the proposed Remedial Work Plan for
Area C and has found it acceptable. This Plan consists of material
submitted to the Department dated January 20, 1982 and February 2, 1982
and a verbal agreement to amend one part of the February 2, 1982 sub-
mittal. This agreement reached by you with Mr. Dick Dania of the Bureau
of Hazardous Site Control adds .a procedure to.be followed if the TLV
valves are exceeded at the excavation site boundaries. as delineated

by the temporary fencing used for site access control., The agreement.
js that when the TLV valves. are exceeded during the work day, the exca-
vation working fence shall be covered with clean soil at the end of the

work day.
If you have any questions, pleése contact me immediately.
Very truly yours,

(Dobrard - G

Richard A. Gardineef, P.E.
Senior Sanitary Engineer

RAG/va

cc: Dick Dania
Jack Hill
Regional Attorney

[Ty
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7 New York State Department of Environmental Conservation
202 Mamaroneck Avenue, White Plains, New York 10601

Robert F. Flacke
-Commissioner

July 26, 1982

Mr. Robert Estabrooke July 27, 1982
Manager, Site Environmental Programs Hyels

Department . 92A H. F. Bell

Building 300 - 44X . Fo inf ;
IBM - East Fishkill Fac111ty " your information.
Route 52 R. G. Estabrooke

Hopewell Junction, New York 12533

Re: Remedial Work Progréms
Site No. 314054 ..
East Fishkill (T); Dutchess County

Deér 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 previously listed as effected
by separate sources of hazardous waste have approved Remedial
Work Programs for the purpose of removing the hazardous waste

from the environment.

P]ease.note that the Department requires 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 activities is not mandatory, but
periodic inspections of construction activities by the Department
or the Health Department will be beneficial to all parties.

Ve :y .d._y JOl.uo,

Richard A. Gard1QZ;;, P. E

Regional Solid Waste Engineer

RAG bz

cc: Regional Attorney
Dutchess County Department of Health
Bureau of Hazardous Site Control

i ;QM'.gfl:- qﬁl

4

!

Y,



{0

IBM-t

y IBM-EF -p

International Business Machines Corporation East Fishkill Facility, Route 52
Hopewelf Junction, New York 12533
914/897-2121

D/92A, B/300, Z/44X
March 8, 1983

New York State Department of
Environmental Conservation

21 South Putt Corners Road

New Paltz, New York 12561

Att: Mr. R. Gardineer

Subject: IBM East Fishkill Remedial Action Plans

Gentlemen:

The following is a summary of the current status of the remedial
action plans at the IBM East Fishkill site.

Two programs have been approved by NYSDEC for Area A by letter
dated July 26, 1982 to Mr. R. Estabrooke. The first consisted
of increasing the pumping rate in IBM 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 groundwater treatment facility is expected to

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 8, 1982, and December 1, 1982, respectively.-

Please contact Joe Hogan at 897-9273 if you have any questions
regarding the implementation of the remedial action plans at the

East Fishkill site.

Sincerely,

International Business
Machines Corporation

r'”\

/“~/4 Q;j;%ﬁqﬁdkﬁ,

R. G. Estabroocke, Manager
Site Environmental

Programs/Security Services
RGE/pm

cc: J. M. Hogan

TEM-EF- £F
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Internationai Business Machines Corporation East Fishkill FaCl“ty Route 52
Hopewell Junction, New York 12533

914/897-2121

D/92A, B/300, 7/44X
April 19, 1983

MNew York State Department

of Environmental Conservation
21 South Putt Corners Road
New Paltz, New York 12561

Att: M. R. Gardineer
Subject: IBM East Fishkill Production Well No. 2

Reference: (1) My letter dated March 8, 1983
(2) Telephone conversation with J. Hogan on

April 15, 1983

Gentlemen:

As discussed in the above referenced communications, the
pumping rate for Production Well No. 2 has been temporarily

~decreased to approximately 150 gallons/minutes due to a degra-
dation in microbiological raw water quality. DMonitoring 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. 3

Telephone discussions were also held on April 15, 1983 with
Messrs. J. Sansalone of NYSDEC, P. Chiefari of NYSDOH, and J.
Napoli of DCDOH regarding options currently available to the
site. Based on the concurrence of all regulatory agencies
contacted, the pumping rate for Production Well No. 2 will be
approximately 150 - 250 gallons/minute, activated carbon
treatment will continue to remove organics, and the treated
water will be discharged to the stornwater drainage system.
Monitoring of the treated discharged water will continue. This
was commenced at approximately 5:30 P.M. on 4/18/83. It 1is
expected that the discharge may continue for several months.
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NYSDEC

April 19, 1983

——-———————_——-—._——-__..___.__.._.—-..__———_-—.———._-——-—————-—-—-—————-————---

Your office will be kept informed of the situation as required.
Please contact J. Hogan on (914) 894-9273 if you have any

questions,

RGE/pnm

eer P,
J\
J.
J.

Chiefari, NYSDOH
flogan

Napoli, DCDOH
Sansalone, NYSDEC

Sincerely,

International Business

Machines Corporation

R G. Es;abrooke, Manager
Site Environmental
Programs/Security Svces.
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International Business Machines Corporation East Fishkill Facility, Route 52

Hopeweli Junction, New York 12533
914/897-2121

December 13, 1983
D/92A, B/300, Z/44X

New York State Department of
Environmental Conservation

21 South Putt Corners Road

New Paltz, New York 12561

Attention: Mr. W. Sullivan
Subject: Area "A" Groundwater Treatment Facility

Reference: (1) IBM Groundwater Report No. 2, May 1982.
(2) Meeting with NYSDEC May 26, 1982,

Gentlemen:

Enclosed for your review is the desiéh of the Area "A" groundwater
treatment facility. The proposed schedule for commencement of
construction is first quarter 1984, with operation of the facility
beginning first quarter 1985. As shown in the attached process
schematic, the facility will consist of a collection sump, separator,
packed tower air stripper, and associated storage tanks and pumps.

The purpose of the remedial actions in Area "A" is to remove as much of
the separate phase organics as feasible in the building 308-310 area.
There are five decommissioned buried storage tanks in the area. Two of
these will be removed, along with any,separate phase existing adjacent
to or under those tanks. A drainage éump will be installed which has a
perforated zone into the silt layer containing the separate phase
organics. Water/solvents collected from the sump will be pumped to the
treatment facility. 1 .

The treatment facility is designed to process 30 gallons per minute of
groundwater. The treatment building will be a 40 ft. x 50 ft.
pre-engineered metal building, diked to contain any leaks or spills that
may occur. Groundwater will be pumped to a solvent separator tank,
where the solvent and silt will be settled out and drained into drums
for disposal by a licensed/approved vendor. The groundwater overflows
to an influent storage tank and will be pumped to an air stripping
tower. The stripping tower is designed to remove in excess of 99% of
the organic solvents from the groundwater. The treated groundwater will
be transferred to a storage tank prior to discharge to our Industrial
Waste Neutralization/Treatment Plant.
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A review of the utilities in Area A has revealed an above-ground
high~temperature hot-water line in close proximity to two of the
underground storage tanks north of the Building 310-308 linkway (tanks
nos. 16 and 17). Also, one tank (no. 14) is located under the linkway.
Concern has been raised regarding the safety exposures and the impact to
manufacturing of undermining the pipeline and building foundations
during excavation activity. We are presently considering relocating
the high-temperature hot-water line -prior to excavation or other
technical options which could result in a clean-up equivalent to tank
removal without the necessity of physically removing them. We will
discuss our findings with your office when we have reached a decision.

Concurrent with investigating the previously discussed options, we plan
to proceed with tank removal (nos. 23 and 24) south of the linkway and
treatment facility construction, after review by your office. This will
allow construction to proceed and treatment to begin as soon as
possible.

A permit to construct has been received from NYSDEC for the air stripper
(Air Emission Source No. 1328000095SGWIT1). Discharge of treated
groundwater to the industrial wastewater treatment system will not have
any impact on the receiving stream for the site's final effluent.
Furthermore, consultant studies have shown that total failure of the
treatment process for 24 hours will not result in any significant
changes to final effluent water quality. Safequards have been
incorporated into the design to shutdown the transfer pumps in the event
of a failure in the packed tower air handling equipment. Also intensive
water quality monitoring will occur during operation of the facility.

We will be happy to answer any questions you may have at the meeting
with your people on December 29, 1983, or you may call Joseph Hogan on

(914) 894-9273.
Sincerely,

International Business
Machines Corporation

S i
A A TN

R. G. Estabrooke, Manager
Site Environmental
Programs/Security Services

RGE/1s

cc: R. Gardineer, NYSDEC (w/o attachment)
J. Hogan 4Al (w/o attachment)
J. Iannotti (with attachment)
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International Business Machines Corporation East Fishkill Facility, Route 52
Hopewell Junction, New York 12533
914/897-2121

December 19, 1983
D/92A, B/300, Z/44X

New York State Department of
Environmental Conservation
21 South Putt Corners Road
New Paltz, New York 12561
Attention: Mr. W. Sullivan
Subject: IBM East Fishkill Remedial Action Plans
Reference: My letters dated March 8, 1983, and April 19, 1983

Gentlemen:

60

Following is an update of the IRM Eagt Fishkill remedial action plans
since our referenced correspondence.

We have completed an evaluation of our groundwater monitoring network so
as to optimize the statistical significance of the data collected.

 IBM-EF-.

The design of the groundwater treatment facility for Area "A" is
complete and information regarding this design is being forwarded for
your review under separate cover. The Production Well No. 2 pumping
rate is 250 gallons/minute with the water being carbon treated and
discharged to the stormwater drainage system.

Additional monitoring wells have beeniinstalled in the vicinity of

Area "C" and Production Well No. 7. This activity, as well as other
hydrogeological investigations, including a production well recovery
pump test, have been performed to better understand the cause of
increased organic chemical concentrations in Production Well No. 7. The
data is still under review. :
The Area "B" extraction/treatment/recharge facility has been in
operation since December 1982. Downtime due to siltation of the well
screen and disruption of electrical service has occurred periodically.
The remedial action facility at Area "D" has been operational since
December 1982 with no major service interruptions. A cone of depression
has been established extending beyond the area of contamination. The
documentation of preventative maintenance and Operating procedures has
been initiated for these areas.
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Mr. W. Sullivan page 2 December 15, 1983

Also,we have engaged a consultant to determine the optimal pumping rate
for Areas "B" and "D" in order to maximize the removal of organic
Cchemicals. Data for this study is being collected at Area "D"; however,
the study will not begin at Area "B" until the siltation problem is
resolved to our satisfaction.

Please contact Joseph Hogan on (914) 894-9273 if you have any questions
regarding the implementation of remedial action plans at the East
Fishkill site.

Sincerely,

International Business
Machines Corporation

< ?f } : g :/ﬁ'u(?bw-el_a

R. G. Estabrooke, Manager
Site Environmental Program/
Security Services

RGE/1s
cc: R. Gardineer, NYSDEC (w/o attachment)

J. Hogan Z/4Al1 (w/o attachment)
J. Iannotti, NYSDEC (with attachment)
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New York State Department of Environmental Conservation
21 South Putt Corners Road, New Paltz, N.Y. 12561-1696
(914) 255-5453 ’

Henry G. Williams
Commissioner

January 31, 1984

IBM
East Fishkill Facility
Route 52

Hopewell Junction, MNew York 12533

Attn: Mr. H.W. Shimmin
Site Environmental Engineering

Re: IBM East Fishkill Area "A"
314 054

Dear Mr. Shimmin:

The remedial plans outlined in your letters of December 13 and 19,
and in our meeting of December 29, 1982, have been reviewed by this
Department. In general, the proposal is acceptable.

Specifically, the Department concurs with:

1) the proposed design and schedule for the Groundwater Collection
and Treatment System;

2) removal of tanks 23 and 24, south of the linkway;

3) additional investigation of the area north of the Tinkway (in-
cluding a study of the removal of tanks 14, 16 and 17 which the
Department favors if feasible);

4) continued monitoring of the Area "A" wells.

Also, the Department is not opposed to the optimization of the pumping

rates in Areas B and D as long as the intent of the program is not jeopardized.

Please submit a record of these modifications, along with conclusions on the
impact of these changes on the groundwater flow regime.

Other points which should be addressed:

1) A permit to operate the air stripping unit is required from the DEC's
Division of Air. Please contact Mr. Neil Isabelle, Regional Air Engineer at
this office in this regard. Also, the question of fugitive air emissions from
the treatment facility should be discussed.

2) Since the treated groundwater will be discharged to your industrial
wastewater treatment system, the Department's Division of Water has determined
that the discharge will constitute a change in the waste characteristics and

i

y€-43-W4aT

: IﬁMI.EE- Q|Q|



,cetter - IBM (cont.)
Page 2

and therefore necessitate a review of your facility's SPDES permit. A formal
request by I1BM is required. Please contact Mr. John Sansalone of this office
for specific requirements. In addition, the Division of Water must review the
plans for the proposed air stripping system. Mr. Sansalone will also advise
you in this matter.

Please contact me if wou have any questions.
Very truly yours,
Ay

e

,k/ :’ - 4 /
/; fC('Z:«;.’J'u_////}.’\"av/;’""‘ =

Yilliam 6. Saidlivan
Assistant Sanitary Engineer

WGS/d i region 3
cc: R. Gardineer

M. Malinoski

N. Isabelle

J. Sansalone

J. Hill, D.C.H.D.
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