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CHAPTTR 1.0

I NTRODUCT I ON

S'ince late 1978, the IBM Corporation site in Poughkeepsie, New York;

has been carrying out a groundwater assessment and remedial actìon

program. Throughout the executjon of this program, IBM has communj-

cated the major findìngs to the New York State Department of

Environmental Conservation (NYSDEC), and also informed NYSDEC of

remedial actjon taken and planned; these communicat'ions have been

both oral and written. The purpose of the present report is to

compjle the past written and oral reports ìnto a single report that

documents both a'lready comp'leted and ongo'ing remed j al act'ions, and

outlines IBM's commitments for remedjal actions still remaining to

complete jts Program.

The IBM main p'lant site is shown on Figure i.0-1. It comprises a

manufacturing and utilìty support area' generally the southwestern

quadrant of the s'ite, and variouS research and offjce support

servi ces i n the rema'in'i ng devel oped porti ons . The i nvest'igat'ive

program has shown that chemical problems in the groundwater and soil

are confined to the southwestern portion, depicted on Figure 1.0-2.

Al so shown on F j gure 1 .0-2 are those areas d'iscussed i n th'is report

where remedial action either has been perfcrmed, is going ofl, or

is committed by IBM, or where a combjnation of these categories

appl i es.

Decjsions by IBM to remediate have been made jn an orderly fashion'

usìng a ratjonale depicted on Figure 1.0-3. As shown, a decìsion to

remed'iate first considered whether regulations to correct the event

(such as a sp'i1'l ) were ìn pl ace at the t jme of its occurrence; in

such cases the remediai'ion ìs in accordance with these reguìations'

1"0-1
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FIGURE 1.0-3
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Where no regulatjons exjsted to requìre jmmediate action, which was

the case at. most of the areas on the main planl site, the first
assessment was to determine whether the source, of whatever kind'

h,as both significant and definable. Signifìcance was a judgmentaì

test based bot,h on the scale of the source and the scale of its
effect on groundwater, ì . u. , the apparent mass of chemj ca'l i n

place and/or the area ìnvoìved, pìus the area of groundwater

affected and the resulting chemical concentrations in the ground-

water. In addit jon to the test of sign'if icance, the def inabiì'ity

of the source was considered, i.e., whether the source (of chemi-

cals in groundwater) could be located. If the source did not' meet

both of these tests,'it was considered onìy with respect to its
impact on the Hudson River.

As documented 'i n the Ma'in P I ant Si te Hydrogeoì ogy and Chemi stry

Reports (LMS i983, i984), the ìmpact of the total chem'ical flux from

the site has a negì'igibìe and unmeasurable effect on the Hudson

River: no remediatjon was decided upon to allev'iate effects in the

Hudson. However, there were some sources of groundwater chenicals

where f acil it'ies (bui ìding underdrajn systems) aìready urere captur-

ing the chemjcaìs;'in these cases, mod'ifications were either put jn

place or planned to direct the captured water to the Industrìal

Waste Treatment Plant (IWTP) for treatment.

The remainder of this report js presented jn two chapters:

Chapter 2.0, which documents all remedjal actjons
tak'en on the s'ite since the program began in 1978'
including compìeted and ongoìng act'ions

Chapter 3.0, whjch d'iscusses remedial action not
yet begun, but to whjch IBM has commjtted itself.

c

0
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CHAPTER 2.0

RTMTDIAL ACTIONS COMPLETID AND ONGOING

2.1, INTRODUCTION

The purpose of this chapter is to document those remedial actions
already completed by IBM, and those that have been initiated but
are' because of their ìong-t.erm nature, not yet compìete. Tabìe
2.0'r summarizes those actions in terms of their mqior character-
ìstics; each js discussed in turn below.

2.2 INACTIVT t.lASTE DISPOSAL SITE

0n 9 March 7979, IBM notified NysDEC of the presence of the in-
active waste disposaì site, the approximate location of which was
known from internaì IBM records. (The locat.ion is shown on Figure
1.0-2. ) IBM f urthe-informed NysDEc that they intended to remove
from.this site what was requìred to avoid further potentìaì impact
to the environment: soir containìng chemicaìs, containe.s of
wastes or chemìcals, and other forms of waste. The composition and'locat'ion of the various generic types of wastes presumed to have
been disposed of were not known exacily.

The chosen remediation method was removal of the material with
disposal in a secured landfill. The procedure was to test materjal
as it was removed to determìne whether djsposal r,/as required; at the
outset thìs was done by chemicaì testing. It lvas soon apparent,
however, that visual examination of the material was sufficient for
positìve segregation; any soiI materiaì that looked cìean was found
in the laboratory to be so. After enough ìab testing had been done
to confirm this, segregation of materiaì was done in the field.

2.0-.1
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TABLE 2.0-1

SUMMARY OF REMTDIAL ACTIONS COMPLETED AND ONçOING

KL}'UK I

SE CTI ON

No.

UAIE IYIAIEKIAL
INTRODUCED TO

SUBSURFACE

t{L I lut\
UAIE

STARTED

UAIÈ.

^)b
I

iJ

L-¿

2.2

2.7

2.8 ,

2.3 Bui lding 025

2.4 Building 004,
northwest
c0rn er

2.5 Building 004,
storm drain

2.6 Bui ìd'ing 075
(salvage
yard )

TYPE OF
PROBLEM

Buried wastes of
various types

Before 1978

Spilled chemicals,
mainly organic
sol vents

1968 (major)

A¡nmonium persuìfate
spiIì

January 1979

Metals in D013 Before 1978

Free product float-
ing hydrocarbons,
with prìority
organic chemícals,
'incl udìng PCBs

Before 1978

Buried wastes of Before 1978

Ear'ly L982Leaks in xylene
piping, under-
gr ound

0ìd sewers suspected
of leaking chemicals
to soil and ground-
wat er

Up to 1982

Sediment in some pipes Up to 1983
a potent'ial continuing
source; soil around
nipe conlains chemi-
cals.

TYPE s

Soil, waste, and
contai ner removal ;
disposal in secured
landfill.

Sl urry wal I instal l ation.
Remove soil and v¡ater
with chemicals. Soil
to secured ìandfi l1;
water to I icensed
treatment.

Soi I removal ; di sposaì
at secured landfill.

Dam in storm drain to
capture dry weather
flows; pump to IWTP
for treatment.

Water level depression
pump and floating pro-
ducL skimmer. Water
to l'i censed d isposal
in NYS; oì1 (with PCB)
to Arkansas.

Soì1, waste, and

Removal of free produc". '

Removal of soil and
waLer containing xyìene.
Disposal of alI three at
licensed NYS faci liLies.

SITE

Inactive waste
disposal site

Inact ive waste

Tank Farm

New 'industri al
waste sewers

0ld industri al
waste sewers

November 1.979

November 1980

January 1979

June 198C

November 1981

November 1979

0ctober 1982

COMPLETED

Apri ì 1980

February 1981

June 1979

Ongo i ng

0ngoi ng

Aprì ì 1980

January 1983

October 1982Installation of new double- August 1981
walIed sewer sysletn, with
leak detection and quick
repaìr capability.

Sediment flushed from
removed Lo induslria

pipe; July 1983
I

2.9

waste sludge beds for
subsequenL di sposal .

July 1983



A typica'l cross section of the excavat,ed area j s showtl jn F'igure

2.0-t. The material had been dìsposed of on a sandy lens that

overlÍes a clay layer, and directly on bedrock in the eastern

portion of the site. The area had been capped with a relat'ively
thin layer of clean fill. In the process of remediation, the clean

fill cap was stockpi'led, and virtualìy a1l remajning materiaì above

the sand 1^las removed for disposal. A 1-ft layer of the sand was

al so removed for di sposa'l , even thouqh 'it apparently did not contaìn

chemicals. The horizontal boundaries of the excavation were also

determined by the comb jnat jon of I aboratory test'ing and v'isual

examinat jon. Figure 2.0-Z shows the l'imjts of the excavation.

In al'l , about 35,000 ft3 of material lvas excavated. Approxi-

mately 32,000 tons of material conta'injng chemjcals was removed to

a secured landfill; the clean material was stockpiled and later

backfilled. No water was encountered in the excavation. Most of

the chemjcals detected jn laboratory tests were inorganìc and

relative'ly'insoluble'in water; some organic priority chemicals urere

found. The removed material consisted of:

e Soil

c Rubble

o Metal sì udges

o Incinerator waste

o Pl atìng waste

o Drums

o Cyan'ide waste

e 0i ly waste

When the excavatíon of materiaìs requiring removal was compìete, the

area was regraded, using the stockpìled material to encourage runoff

from the si te, and pì anted wi th qrass and seedj ings. This pt oject

was comp'leted in Apriì 1980.

2.0-3
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2,3 REMOVAL OF SOIL AT BUILDING 025

Building 025 was a former pjckle factory, part of the original sjte

purchased jn 1940. 0ver the years it had many different uses; jn

1968 ìt was used as a chemical dìstribution buiìding. Three 2500-

gal pìckì'ing ìiquor vats were used to store a mjxture of three

organic solvents (methylene ch'loride, freon, and methyìchloroform).

The vats were porous to these solvents, and within a short t'!me

leaked the 7500 gal of solvent to the underìying soil" In the fall
of Lg78, durìng the initi a'l stages of the Groundwater Assessntent

program, an exarninat'ion of the groundwater jn this vicinity detected

the presence of these three solvents (as well as pre-1968 wastes)

and chemicalso includ'ing carbon tetrachlorjde, Chloroform, and

others, that were used in certain manufacturìng operations through

L975.

The Building 025 area of the plant sjte is immediately east of the

Penn Central rajìroad tracks, about 200 ft from the Hudson River'

The groundwater tabìe is about 6 ft below grade (mean water) or

higher and belìeved to be strongìy infìuenced by the Hudson River,

making wel I po'int dewaterìng an infeasible sol ution.

The solut jon dec'ided upon js shown in Figure 2.0-3. It included:

(1) constructìon of a slurry waìì along the east sìde cf the rail-
road R¡þl to temporarììy prevent movement of the spiììed chemjcals to

the river and to provìde suitable shorìng during excavation; (2)

excavatìon to bedrock, jncluding the rìppabìe portìon of the bedrock

itself, of approx'imately 5000 yd of materjal in the area east of the

slurry wall; (3) test'ing of alj excavated materìal before actual

excavatìon; (4) separation of the overburden, essentìa1ìy free of

chemìcaì s, f rom the underlying so'i l; (5) removal of the I atter to a

Secure I ancJf j I ì i n western New York (CECOS Internat ìonal Inc', 'in

Niagara Faììs); and (6) removal of water containing chemicals to

CECOS.

2.0-6
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The project began jn November 1980; removal of sojl and water-

contamjnatinq chemjcals was compìeted by 18 February 1981. Slurry

wall constructjon is a relativeìy specíal'ized foundation technique

in which a bentonite s'lurry immediately replaces excavated materjal

as a backhoe or other trencher moves aìong the line of ground to be

trenched. The slurry acts as shorjng before (normally unre'inforced)

concrete is poured jnto the trench and also as a dewaterìng agent,

pushing the water up and out of the trenched sect'ion.

In add'ition to the fact that the whole procedure is a rather

specialized constructjon techn'ique, a unique feature empìoyed here

was the p'l acement of rei nf orc'ing steel 'i n the sì urry wal ì to reduce

the thickness of the wall that otherwjse would have been required to

resist external pressure on the wall once excavatjon of the interior

contaminated sojl began. Reinforcing steeì was tìed into steel pipe

driven at an ang'le jnto underìying bedrock at T-sections of trench.

Approximateìy 3000 yd of upper layer sojl was found to conform

to chemìcal I jm'its during the testìng process and was set aside,

with NYSDEC approval , for eventual f i'lì ing of the excavated s'ite;

2200 yd of sojl materjal found by testing to contain chemicals was

removed to a secure 'landf i'l'l , aìong w'ith the spent slurry mixture

that was considered to contajn the solvents jt d'ispl aced' In

addition,155,000 gal of water was removed to the CECOS faciìity'

Based on the 'laboratory testing for solvents ín many samp'les of the

excavated material and of material west of the railroad, IBM esti-

mated that about 1000 gaì out of an estimated origìnaì spìlì volume

of some 8000 gaì remajned at the tjme of this effort, some 12 years

after the major spill occurred. About 900 gal of solvenl was

removed in the excavated rnaterial trucked to the secure landfill.
Another i00 gal was beljeved to remajn jn the zone west of the

raìlroad tracks and the bedrock.

2 .0-B
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2.4 BUILDING OO4, NORTHWTST CORNER

0n 4 Januar^y 1979 a spilì of ammonjum persulfate occurred from the

raw chemjcal storage tank just west of the northlest corner of 8004.

The material spread out over an area of approxjmately 70 x B ft in a

small depression to the north of the tank; an IBM railroad siding

runs through the affected area.

Residual ìiquid froze on the ground surface and was shoveled into

drums. The affected soil materjal was removed to a depth of about 3

ft; in the railroad area the rails and t'ies were taken up, and the

affected ballast removed. A total of 109,860 lb of sojl and ballast

were transported to the SCA Chemical Waste Services, Inc.' ljcensed

I andf i I I in Model C'itY, New York.

After excavat'ion was comp'ìete, the s'ite was restored to its orig'inal

grade wi th cl ean fì I I , and the rai I road s idi ng was repl aced. The

project was completed on 5 June 1979.

2.5 BUILDING OO4, STORM DRAIN

In early 1980 monìtorìng at D013 (storm drain to Spring Brook)

showed el evated l evel s of copperin dry weather f l ows, and IBM

conducted an investigat'ion'into the best way to prevent thjs dis-

charge. It was assumed that the metal en[ered the system in the

8004 underdrains, whích discharge to the storm drain system' because

there vJere no other possìble sources of dry weather flow containing

metals. A plating operation had been located in 8004' so that

leakage from the process could have introduced chemicals into the

ground that could then leach 'into the underdrain system. The system

is depicted in Figure 2.0-4.

The chosen solution was to install a dam in the storm drain that

would capture dry weather flows but allow storm flows to pass wìth

2.0-9
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only a minor reducbjon ìn capacìty. The ìocatjon of the dam ìs

shown on Fìgure 2.0-4. A submersible pump behìnd the dam pumps

the colìected waier to the nearby Ilrl Sewer, through which it is

carried to the IWTP for metals removal. Thìs system has operated

satisf ac*uoriìy sìnce ìts ìnstal ìation.

?,6 8075 (Saìvage Yard)

in drìlling boring T-58 in November 1981 as part of the ongoìng

Pì ant Site Program, a signìf .icant quantity of hydrocarbons mixed

with water was encountered at the 31-ft level. This dìscovery ìed

to f urthelinvest ìg at i on, wh j ch found f ree product hydrocarbons

floatìng on the groundwater in the generaì vjcinìty of T-58, over an

area of about 2000 f12, The work was then extended to provide

ìnformatjon needed for design of remediation: an automatjc system

for recovery of the hydrocarbons, coincjdenta'l recovery of ground-

water contajning chem.icals, and the approprìate dìsposaì of both of

these materi al s.

This remedial action l's d-iscussed as fo'llovrs:

SECI I ON

No.

- Initjal Recovery/Testing
- Auto Sk ìmmer^ Test i ng
- Seasonal Auto Skìmmer Operation
- Year-Round Auto Skìrnmer 0perat'ion
- Dì sposaì of Product and llater

2,6.L I nit i al Recovery/Test ì ng

The jnìtial recovery and testìng phase lasted from November 1981

through January 1982. The main object'ive during thìs period

was to abtempt to define the a¡tount of free product in the ground,

and to make a conceptual desìgn of long-term remediation.

2.6.r
2.6.2
2.6.3
2.6.4
2.6.5

2.Ô-11
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Fol lowing the comp'letion of bor jng T-58, the fl uìd level s urere

allowed to stabil'ize before measurements of stat'ic flu'id level were

obtained. i^/hen the inìt j al measurements vrere made, the f I uid level

in the boring was 10.5 ft below the top of casing but the stat'ic
water level was 35 ft below the top of casinq. Thus, there was a

total thickness of 24.5 ft of floating hydrocarbon product in the

boring.

Table 2.0-Z presents the history of initial product recovery testing
that was performed at T-58, wh'ich indjcates that this thick product

layer was injtialìy bailed off using a hand bailer. Although the

thickness of the product rapid'ly decreased from the injtial 24.5 ft
to about 10 ft, ô Sign'if icant bhickness of product sti'll remained.

The init'ial product recovery rate was on the order of 50 gal per

day, which is very hìgh. For these two reasons, addjtional measures

were taken jn the salvage yard area, described below.

At thi s

ficient
p'lace.

stage of the project, we did not feel
i nf ormat'i on to est jmate the quant i ty

that there was suf-
of free product in

2.6.2 Auto-Skimmer Testinq

The Auto-Sk'immer, a devjce patented by R.t. Wright Associates, Inc.
(REWAi), is used lo recover floating free product from borings; its
operation is described in delail ìn Append'ix A.

The main objective of this phase of the program was to design the

optimaì operation of the system, and to attempt to calculate the

amount of product'in place. Because the product could be ìnduced to
f low jnto T-58 on'ly at the 31-ft level, and the stat'ic water level

was at about 10 ft, a water table depression PumP, in addjt'ion to
the skimmer, had to be installed"

2.0^12
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ÏABLE 2.0-2

PRODUCT AND I,IATTR REMOVTD FROM T.5B

November 1981 - January 1982
( In ìt i al Product Recovery Ph ase)

DATE COMMENTS

PRODUCT
(sal)

hlATTR
(sal )

TIME
(hrs)

NOVEMBER 1981

18 Nov Pumpìng of Boring 1--58
AM test
PM test

DICEMBER 1981

Interface bai I er
Interface bai I er
Interface bai I er
Interf ace ba'i I er

JANUARY 1982

7
I
9

10

2
10
10

7
2.77

0018

24.60

74
22
26

c
c
c
c

De

De
De

De

42.00
5.20

11.7 6
7.48

6.22
4.25
6.56

2.52
4.24
2.43

12.00

7.22
8.35

Jan
Jan
Jan

interf ace ba'i I er
Interface baì ler
Interface bai ler

TOTAL I04.2 61 .4

2. 0-1 3



The sizìng, pl acement, and controì of this pump, and the cycìe

of the skimmer, were the ma'in elements of the design. Anci ìlary
'items, such as spì ìì control, water storage tank sìze, pÍping,

eìectrical, etc., were also jncluded jn the conceptuaì design.

Table 2.0-3 summarizes the product and water volumes removed during

thi s perìod.

At the end of this test period, the rate of product recovery had

diminished sìgnificantly, as shown on l''igure 2.0-5. This generaì

pattern of high initiaì recovery rates, folìowed by a leveììng off
at I ower rates 'i s to be expected . Based on the d ata j n F'igure

2,0-5, ìt was extrapolated that the total volume of free product'in
pl ace before recovery had begun was probably on the order of 1000

gal, and that recovery would be ìnfeasìbìy sìow well before all
product had been removed.

2.6.3 Seasonaì Auto-Skjmmer Operation

Based on the conclusjon that product could continue to be recovered

at a feas'ible rate, and that the product would not move at a sìgni-
ficant rate durìng perìods of nonrecovery,'it was decìded to
instal ì an automai,ic sk jmmer system for seasonal operat'ion, j.e.,
not to winterproof jt.

Figure 2.0-6 is a schematic diagram of this instalìatjon and the
'location ìs shown on Fìgure 2.0-7. The concrete Pôd, skimmer

system, oi ì-water separator, and recovered product storage were

located at boring T-58, and the recovered water storage is inside

the bermed site fuel oi I storage area.

The system started up on a ternporary basis in July 1982'

in August while constructjon was completed, restarted on

shut down

30 August

?. 0-1"4
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TABLE 2.0-3

PRODUCï ANLI WATER RTMOVTD FROM T-58

March - Aprìl I9B?
(Auto-Skimmer Testing Phase)

DATE COMMENTS

PROUUU I

(gal)
i,JAltR
(gal)

I iME
(hrs)

1

2
14
16
19
20
2L
22
26

MARCH 1982

30 Mar Auto sk'immer

APRIL 1982

r Auto-Sk immer
r Auto-Skimmer
r Auto-Sk.immer
r Auto-Sk immer
r Auto-Sk immer
r Auto-Sk ìmmer
r Auto-Skìmmer

27 Apr

27 Apr

28 Apr

28 Apr

28 Apr

29 Apr

29 APt

Subtot a I

TOTALS TO DATE

Ap
Ap
Ap
Ap
Ap
Ap
Ap

and pumping
and pumpìng
and pumpìng
and pumpìng
and pumpìng

Auto-Skjmmer and pumping
A.uto-Sk jmmer and pump i ng

1200 to 27 Apr 1100
Auto-Skimmer and pumping

1100 to 1900
Auto-Sk 'immer and pump ì ng

1900 to 28 Apr 1100
Auto-Skjmmer and pumping

1100 to 1515
Auto-Sk'irnmer and pump ì ng

1515 to 1930
Auto-Skìmmer and pumping

1930 to 29 Apr 1930
Auto-Sk ì'mmer and pump i ng

(1130 to 1245 - pump

was down; auto probes
were swìtched to boring
L02; on/off pump cycle
is now performed manu-
al ìy) 1130 to 1245,
bai led contj nuous ì y:
at 1240 returned Auto-
Skimmer to tjme cycle

Auto-skìmmer and pumping
1400 - 1830

22.I4

4.96
2.46

16.40
6. 60

15. 16
20.40
L6.49
22.00
13.00

2.46

3. 28

2.46

I.20

2.46

2.05

0.40

131 .8

2sB. 14

35. 26

59.88
25.52

32i. 00
77.00

1093. 00

475.00

135.00

272.00

64.00

29.50

87
(estimated)

96. 9

2803. 00

2864.4

31. 98 4.5

10.25

7.5
unknown

18
4

21,
24

B

16

4.25

4.25

L2

6.5

Apr
Apr

24.5
23.5
23

2 
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FIGURE 2.0-6
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1.982, and shut down for the wjntelin November 7982. Table 2.0'4

sumrnarjzes the recovery of product and wa[er during that' period'

Initjal (July 1982) recovery was hìgh because no recovery had been

done since late Aprì'l . A similar phenomenon was seen when operat'ion

resumed 'in i983.

During the September-November 1982 period, the skjmmer itself
suffered several malfunctions, and was repì aced by an improved

version before 1983 operation began. The improvements are mainly

in the electrical and control cjrcu'itry, whjle the basjc operating

principles of the unit rema'in the same.

2.6 .4 Ye ar-Round Auto-Skìmmer OPeration

In November 1983 the system was shut down to allow for wjnteriza-

tion, consisting of a heated housing around the skimmmer and product

storage, and heat tracing on the water line and water storage tank'

The system was started up aga'in ìn early January 1984, and continues

to operate. (The commitment to continue operat'ions is discussed in

Section 3.5.)

The operation sjnce January 1-984 is summarized 'in Table 2.0'5. To

date, since recovery fjrst began jn November 1981, a total of 465

gal of product and 64,818 gal of water have been removed; the

recovery js summarized on Figure 2.0-8.

2.6.5 Disposal of 0'il and Water

Tabl e 2.0-6 summari zes the chem'ical ch aracteri sti cs of the T-58

water and free product from samples taken during the investjgat'ive

phase of the program. Because ifs PCB concentratjon was greater

than S0 ppm, the free product has been hanclled as PCB-contamjnated

waste; the watelis classifjed as hazardous because of its concen-

tration of varjous prìority chernicals, most notab'ly chlorobenzene.

2.0-19
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TABLE 2.0-4

PRODUCT AND I^IATER REMOVED FROM T-58

Jul 19BZ - November L9B3
Seasonal 0peration)

v
(

DATE

PROIJUU ¡

(qal )

t,lAl tR
(qal )

Jul LgBz

Sep 1982

Oct 1982

Nov 1982 (1-19 Nov)

ÃE

12.8

20.2

11 .0

L,600

5,475

5,060

2,900

7,955

7,7L5

6,997

4,433

6,800

3,075

51 ,910

54,77 4

Jun 1983

Jul 1983

Aug 1983

Sep 1983

Oct 1983

Nov 1983

2L days

29 d ays

3L days

30 days

30 days

1"3 days

20

3B

24

5

I
Z

Subtot al

TorAL To DATE (r?/r/83)

196

454

2.0-20



TABLT 2.0.5

PRODUCT AND WATTR RFMOVED FROM T-58

January L9B4 through March 1984
(Year-Round Operati on)

DATE

PKUUUU I

(qal )

t./AITR
(qal )

1984

Jan

Feb

Subtotal

TOTALS TO DATT

2

9

11

465

4,531

5,513

10,044

64,BLg

2.0-?l



FIGURT 2.0-8
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TABLE 2.0-6

SUI4MARY OF VOLATILE ORGANICS AND PESTICIDES/PCBs DATA AT BORING T-58

| -þö
AQUEOUS

tr/4/81
(ppb)

t -5ö
AQUEOUS

4/2r/82
(ppb)

r -5ö
AQUEOUS

5 /5 /82
(ppb)

| -5ð
OIL

LT/4/87
(ppb)

r -5ð
OIL

LL/23/8?.
(ppb)

3,700
1, 100, 000

460,000
38,000

NR

I -þö
OIL

3/3r/8?
(ppb)

2,800
L, 200, oo0

200

580,000
34, o0û

2A0

72,000

ö
IL

/82
b)

l-J
0l

4/2r
(ppCOMPOUNDS

VOLA.T I LTS

Prior^i ty
Ben zene
Chl or obenzene
1,1-djchloroethane
Tr ans-1,2-dichjoro-

ethyl ene
Ethyì benzene
Tol uene
Tn j ch I oroethyì ene
Vì ny'l chl oride

Group A
Acetone
Xyì ene

PESTICIDTS/PCBs

i-le pt ac h ì or
PCB 1"254
PCB 1260
PC Bs

14
1,400

21
570

u >3,ooo,ooo 5rooo,oootïy"

NR

NR

Ntì

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

f\¡R

NR

NR

NR

NR

NR

NR

3,000
1,300,000

500,000
58,000

2g,000

l\)
o
¡
N)
cù

15

?60
30

60
130
<10

1.1

NR

NR

10

2Q

800

NR

NR

NR

NR

NR

NR

NR

NR

3,000

NR - Not run.

aPercent is relative to total anou4t of compounds identifie<l by GCIMS.



|^Jater and ojl are generally purnped out, under the supervision of

IBM personne'l , when the respective storage systems are ful'l , but at

no greater interval than 75 days, in order to comply with RCRA

regulat'ions. The ììquìds have been dìsposed of at:

t.lATER: CTCOS

SCA

PR0DUCT: ENSCO, Arkansas

2,7 BULK STORAGE TANK FARM I^IEST OF BOO4

2.7.1 Introduction

In ear'ly 1982 a mass balance of solvent liquìds (xyìene and iso-

propy'l alcohol IIPA]) del ivered vs. recl aimed at the tank farm

west of 8004 revealed the probabi'lity of a significant Ioss of

these chemicals, most I ikely in the tank f arm area 'itself . As a

result of the mass balance, flanges on the tanks were excavated

and tested, confirming that a number of the fìanqes were leaking.

IBM immedìate'ly undertook a program of investigation, initjal
product recovery, design, and remedial act'ion to recover the spìlled

material, remove groundwater containing chemjcals, and prevent a

recurrence of this loss.

2,7 .2 Investi gatory Phase

The objective of the investjgatory phase was to make a prelìminary

est jmate of yrhat paths the spiì ìed chem'icals mìght fo'lìow, the

extent of travel, the concentration 'in the groundwater, and the

ìikely extent of free product. BorÍngs were drilled jn fjve
locations; because 0f the discovery during dril I ing of three

separate water bearjng zoneS, a total of njne borjngs t^lere drìlled.

2.0-24
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Examination of phys'icaì and chemjcal study data led to the con-

clus'ion that the chemicals had not migrated f ar from the jmmedi-

ate tank farm area; in fact, sign'ifjcant levels, maìnìy of IPA, were

found only in the borìng ìn the m'iddìe of the tank farm ìtself.

2.7.3 Conc.eptual Desìgn

Foììowing the prelimìnary phase, a second project phase taas exe-

cuted, wjth the objectìves of completìng the ìnvestìgation and

performing a conceptual design of remedìatìon. Based on the find-

ings of the f jrst phase, aitent'ion l^/aS focused on the immedi ate

vicin'ity of the tank f arm ìtseìf . Borìngs were dr j I led and sarnpled

for free product xyl ene and xyl ene, IPA, and other prìority chem'i-

cals in the groundwater. These data formed the bas'is for estìmatìng

the maxìmurn amount of xylene 'in pìace (600 gaì), elimjnating IPA and

other prìorìty chemicaìs as concerns, and considerìng remedial

act i on opt ì ons .

Three options for remedjat'ion were formulated and evaluated:

Punrp groundwater and treat on s'ite for xylene
removal.

Pump groundwater and hauì for off-s'ite treatment
and/or d isposaì .

Remove the xylene-contaìnìng soiI now.

All three optìons had, as an adiunct, removaì of free product

xylene and xyìene-contaìn'ing water as an in jti al step.

Each optìon was preljminariìy designed so that its major character-

ìstìcs couìd be quantified. Evaluation factors jncluded cost

(capital plus operating), overal ì effectjveness, assoc'iated envjron-

mental impacts, duratìon of project, speed of probìem soìvìng, and

potent ì al d anger. Al though 0pt ion 3 presented somewhat greater

1

2

3
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p'tential danger (of fìre or explosíon) than the otherso it was byfar the most p.eferabre in arì other categories. A judgrnent was
nrade that the rìsks courd be reduced to acceptabìe reveis by carefur
design and execution, and Option 3 was chosen.

2.7.4 Initial R emecli al Action

simultaneous with the development of contract documents for thechosen excavatjon option, the initiar free product recovery was
undertaken in October rgïz using the irvestigatory borings (Figure2'0'9). The procedure consisted of arternateìy drawing off freeproduct xyìene whire reducing the fruicl rever by pumping the ground-water. Although it had been estimated that 600 gaì of free product
miqht be in this area, onìy zg gar were removed in thís phase.
The free product and approximateìy zg20 gal of water were removedfor Jicensed disposaì as a resurt of this phase. During the shortperiod of storage of these materiars on sit.e, the xyìene and water
were in containers (55-gar drums.and a 5000-9ar tank truck, respec_tively) protected by spìll containment.

2.7 .5 Final Remedi al Act i on

In November rgïz a contract was ret to scA, Inc., for the soil
removal p'oject. Tabre 2.0-7 is an ouiline of the specificationsfor this project, demonstrating the care taken for the muì tipreobjectives of personneì hearth and safety, damage risk reduction,
conformance to hazardous material handìing reguratÍons, preventionof residual movement of chemicars ín the groundwater, and costeffect i veness .

The contractor perfornred most of the excavation by vacrum truck,
which sinrultaneous.ry reduced time and risk. 0n_site testing ofexcavated soir materiaJ was used to separate acceptabre mareriar for

2.A-?6
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TABLT 2.0-7 (Pase 1 of 3)

OUTLINE OF TXCAVATION PROJECT SPICIFICAiIONS

1. SAFETY ITEMS , XYLENT HANDLING

a. Eguipment and Tools

b

Shovels All spark-proofPicks (beryì I ium brass)
Backhoe bucket teeth
Bars
Pi pe wrenches
Spark arrester on mobile equipmeni exhaust pipes

Personnel Protectìon

Suppì'ied a.irlrespiratory protect.ion:

n decreasì ng order of protect.ion:
epends on concentratjon ir¡ ajr

PVC- better than
" TY VEX ''

ndby (for extreme case)

c. De-contamination Trailer - use at end of day and
before I unch

d. Mon'itorjnq

LEL meter
Drager tubes:

Ëthy1 benzene
IPA
Xyl ene

INTEGRITY OF CHTMICAL SYSTEM

Essentjal that xylene and IpA feed systems remajn in operation
throughout project.

a. Method of P'ipe Su pport

b. 0rder of Excavation

e supp'l i ed ai r
o can i ster
e cartri clge

Protective cloth'ing -
vinyl unpregnated p

Gloves, boots, hard h
Face shields or goggl
Encapsul ated su'its as

S'ide sì opes

Tank bracing optìonal

- Flatter than normal cut-backs to relieve
soil pressure or1 tanks

l
d

e.g
apeì"
ats
es
sta

2
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3

TABLT 2.0-7 (Page 2 of 3)

OUTLINE OF EXCAVATION PROJECT SPECIFICATIONS

c. Anchorinq Svstem

Opt ì on a'l

OUTLINE OF CONTRACT DIVISIONS

Un'it Prìce Contract - Because quantit'ies of xylene-contaìnìng
so'il and pumped water are unknown, a un'it price contract js
recommended.

a. Mobil ization/De-mobil iation

Inciudes fence removal and rep'lacement

F'il I De-waterinq

Based on (now 25,000 ga'llon) eng'ineer's estimate of
Quantity; owner might specify method, i.e., by means
of existing 4"d wel1s, or allow contractor to propose
method.

c. Pl ain Excavation

o Includes de-watering after fill de-watering
c l4easurement by "neat" excavatjon, i.e., cut-backs

necessary for system protection to be included
in neat excavation price

o Excavatjon to 'include un-contaminated soil (to be
stockpiled) as well as contam'inated (to be hauled
to d'isposal). Owner to classify materjal during
excavation.

o Owner wìll probabìy specify de-watering method, €.9.,
sump in corner of exca,¡ation. Owner to supp'ly est'irnate
of de-watering rate (now, .2-.3 gpm).

d. Disposal at Approved S'ite

1. Water:

UNIT

Lump sum

$ /gal lon

$ /gaì 1on
$ /ì oad

/ton
+

/l oad

b

2

a.

b.

So'i1

I load < 5,000 gallons

Carbon treated

Inc'inerated

I roac 1 zu t,ons

$

$

2 
" 
0*?Bb



OUTLiNT OF EX

TABLE 2.0-7 (Page 3 of 3)

CAVATION PROJECT SPICIFICATIONS

e. Borrow - (Clean backfiì1)

To repì ace so'i I d'i sPosed of

f. Backfilling

g Cl ean-up

Topsoi 1

Raked
Hay

Tamn at 6" lifts
Tanrþer (J type) equipped with spark arrester
Quairtity equa'ls p'l aìn excavat'ion quant'ity

UNiT

$ /c.y.

$ /c.y.

Lump sum

2.0-?Bc



backfi I I from that requìr'inq secure I andfil 1 ing; cut-off level was

50 ppb of xyìene. The water table vras clepressed to below the slab

level (see Figure 2.0-9) by the contractor's mud punp, with water

pumped to a tank truck (on a sp'i1ì contajnment pad), followed by

hauling to approved disposaì. Before backfìììing, t,he fìange
gaskets that had been f ound to I eak were rep'l aced w'i th Vi ton 1/B j n.

th'ick gaskéts to prevent recurrence of the problem; subsequent leak

testing has demonstrated the ìntegrity of the syslem.

The project,'inc'lud'ing sjte restoration, was completed in January

1983;459 tons of sojl and 8622 gaì of water conbaining chemica'ls,

as well as the 29 gal of xy'lene recovered in the ìnitial perìod, had

been removed and dì sposed of at SCA's I icensed faci I it'ies. No

further free product had been found during the final remed'iatjon

ph ase.

?.7 ,6 Resul t of Act i on

Testing of groundlater in representative borings in thjs area in
1983 showed no boring wjth a priority chemìcal concentration exceed-

ing 50 ppb.

2.8 NE!.l INDUSTRIAL WASTE SEI^IERS

At the outset of IBM's groundwater assessment program in the late
1970s, the industrial waste sewer ìn the manufacturìng port'ion of
the site (Figure 2.0-10) was mainìy 20- to 30-year-o1d clay tile
pipe wjth jute or mortar joìnts and brick and concrete manhcles.

Although the sewer was in re'latìvely good condition outside the

manufacturing area, because of more rnodern materials of construc-
tion, j n the manufacturi ng area i tself acrd wastes had caused

serious deterioraIion of the jo'ints and manholes. It was assumed

that the leaks were resuìting in a m'igratìon of priorìty chemicals

into the soil and groundwater aìong at least sorne portions of the

2.0-29
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manufacturjng area sewer, and that that port'ion of the sewer should

be replaced. (Later investjgation, d'iscussed jn Sectìon 2.9, showed

that t.he assumption of chemjcal mìgrat.ion was correct.) Design and

installation of the nerv pjpe s-vstem proceeded through several

phases:

e Injtial concePtuaì desìgn

e Detailed concePtual desìgn

e Prototype instal I atìon

e Final design

o Complete 'instal I ation

December 1978 - MaY 1979

January 1980 - SePtember 1980

0ctober 1980 - December 1980

January 19Bi - June 1981

August 1981 - October 1982

IBM,s object'ive was to replace compìeteìy the old pjpe system in the

manufacturing area to the II¡JTP, and from thg Il¡llTP to the effluent

ho'ldÍng system in the southwest corner of the sjte with a system

that would be fa'il-safe aga'ins+" further effects on groundrrrater

qual'ity. This was to include building connectjons as well as se|er

mains, and would have the folìowing des'ign and operatìonal charac-

ter i st'i cs :

The system Ì^/as to be f ul'ly contained,
double-wal led or "pipe-w'ithin-a-pipe"
needed.

No interruption of the manufacturing process was

allowed during the constructìon phase.

A monitorìng and alarrn sysbem was needed t'o detect'
and notify of, dhJ sYstem leakage.

The inner, or carrier, pipe was to be removable for
ease of repair.
P'ipe materi aì was lo be resi stant to attack by the
variety of chemjcals used ab the site.
The new system was to cause as l'ittle disturbance
as possible to the 19 existìng underground^utìl'ity
systems on the site, and no interrupt'ion-of the
s-ervi ce of any of these ut i I j ti es was al I owed .

Notwithstanriinq this requirement, ì t was to be a

gr av'i ty sys tem .

ASw

a,
en

i.e.
syst

6

e

I

o

I

o
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Aft,er eonslderat'ion of several options. a polyethylene pjpe system

þ/as celteIed. Figure 2.0-11 shows the routes of the new pìpe

SyStûm, vrh'f e h jncl udes approxirnate'ly 5550 I inear f eet of new main

and bul 1d1ng connections. The proiotype portion, installed in t'he

rajlr0ad t¡ed south of the Il./TP, proved the feasibility of the

system.

A unique feature of the double pipe design at Poughkeepsìe js the

ablllty tO remove the entjre section of pjpe between any two con-

tlguous fflänho'les quickly and eas'iìy, facil'itating jmmedjate and

rapld repair of leaks or other damage. This was achieved by:

we'lding the entire section of pipe rather tha.n using more traC'i-

tfonal m€lhods (e.g., dresser coup'l ings); using a removable fl anged

cOupling At each manhole; and, know'ing the achjevable radius of

curvaburê of benclìng anð the bemperature coeffjcient of expansion of

the lnner pipe, designing the manholes to permit the entire v¡elded

section to be puìled out of a manhole upon unboìtìng the flanged

coup11ng. Ouring such a repair, flow would be pumped via an above

grAde Condu'lt around the section under repa'ir by use of ri ser

sections 1n the manholes, thus avojding a pìant or process shutdoln.

A plan vlew and section of a typìcal manhole are shown jn Figure

2,A-t?; the seCt jon also shows, schemat'icaì ìy, the method of remov-

fng the lnner pipe. Leaks are monjtored by installat'ion of col-

lection 1ìps in the outer pjpe at each manhole; when leaked liquìd
wâste or i nf i'ltrated water col I ects therei n, an al arm 'i s tri ggered .

To date, no'leaks jn the inner pìpe have occurred.

2,9 OLD INDUSTRIAL WASTE SEI^ITRS

After the new

l1,as exami ned

beeause of:

Il,/ setl,er system had been ìnstalled,
to determine lvhether remedi ations

the old system

tvere requ'ired

o^1.,L ¡ U-.JL
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TYP ICAL
Ir.r coNN
CARRIER PIPE

PLAN

eig'-É

ÏEPS

M.H. SPOOL PIECE

16" ø POLYETHYLENE PIPE
SLEEVE l,lITH PIPE FLANGE
ADAPTTR, 150 18. SLIP-ON
FLANGI, 4 BLIND FLANGE,
FOR LAHN ARTAS DTTAIL
FOR PA TAR

12" SAND OR GRAVEL

SLIP FLANGES

PORTABLE ROLLER

,EXP ON SLTËVE
NEOPREN T

t\lalt -

(2)
L_ 3/4 ø 5XP. BOLT

7/8' ø FL¡iG
EOLT

"0" RINGS
RIER PIPE

¡
It_

N END)

l/2" ø B1L
OVERSIZE HOLE
FOR ADJUSTTIENT Ø

ITR

TYP I CAL

REI'IOVAL SLEEVI
FOR CARRIER PIPE
(OIAI4ETIR VARIES)

RTI GHT
'ilATCH

GRADE

NCTCHED

SP IGCT
END

EXPAI'ISICñ{ SLEEVE DÉ TAIL
NOTE:

1. COEFFICIENT OF THERI,IAL EXPANSION
VARITS EETÌ.IEEN MPE MANUFACTURERS
(0.864 r0 i.400 ML/10"F/100 LF)

2 I'1.4X. TXPANSION FOIì 30"F TEMP.
OITFERENTIAL IN 2OO FT. OF MPE
IS B.40 INCII,

LIlS]'IFFENTRS PLAN CARRIíR

t5'0

ER Pi

SE'TION C -C

PIPE RESTRAINT DETAiL
ã46, ¡¡oÉa-

7x4"x3/8"L

I

PIPE RESTRAINT
SEE DTTAI

CARRITR PIPI
10" ø PIPE FL¡iG
AOAPTIRS

TXP. BCLT

i¡.¡K r LK
piPt

( srE
EAS )

i2'.0" TO REF. INV..

ACCTSS OP¿HiNG
FOR, ¿Y-PÂSS PLUG

i2" x 18"
CO¡iC ENTR I C

I IICR íASER
C¡'1

CÀRR I ER

RíF. ]NVTR

12. ø PIPE FLTIG
AÍ]A2iERS

Fa'-o'-----l

16'' ø PIPE SLEEVE
FOR 10' ø TARRIER
PÌPT RE¡4OVAL

.É"VFEÐA.E. MARS*4ffiLffi FLA.g\g &, $ffiffiY8ffi&fi

VENT & CONN. FOR

BY-PASS PUMP DISCH

IO'' ø CARRIER PIPE

10, ø r¿"ø
rr'r ENt

EXPANSiOI{
SLTEV E

LIAK OETECTOR (SEI DEiAIL)
FLOAT SlI IN SUÍ'1P

12"ø NoM.
CONTAI NMENT
P IPË

L0 ø N0M.

CARRIER PIPE

SECÏION A -A

FgGLgffiË ê"@-'lR



1. Sedjment jn the sewer that m'ight act as a cont'inu-
'ing source of chemical leach.ing to the soil and

gróundrvater outs ì cle the P Í Pe

2. Soi I outs'ide the pìpe that exceeded accep[ab]e
levels of chemicals

3. The pipe acting as a conduit, carrying water from
one portion of the site to another

The system exantination has been reported on in LMS 1983. Based on

that examination, IBl4 executed the fjrst phase of a remedjatìon

program in 1983. Th j s cons jsted of removing the sed'iment frorn the

system and plugging the manholes. The second phase, removal of

portÍons of the pipe system and the sojl arouttd jt, will be done in

1984. (See Sectjon 3.4. )

1'he system was cleaned by an outside contractor with standard sewer

jet cleanìng equìpment. Water was iniected jnto the sewer by way of

a trave'ling set of hjgh-pressure nozzles. All sed'iment, both that

on the bottom and any adhering to the walls of the pipes and man-

holes, was flushed down the pipe and captured by pumping jnto a

holdìng tank. The pipe uras cleaned one section at a time, start-

ing upstream and work'ing downstream. Two 55-gaì drums of sediment

separated from the water were transported to the industrial waste

s'ludge beds f or subsequent di sposal ; the r¡rater was d j scharged to the

IhlTP. Dur.ing the per.iod of di scharge, the waster¡rater was batch-

treated with powclered activated carbon to remove any resjdual

priority organìcs. Insoluble materials or heavy metals'in th'is

water weì e also removed by the normal coagul ation/sedimentat'ion

treatment at the IWTP.

2.0-35
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CHAPTER 3.0

RTMTDIAL ACTIONS COMMITTED

Th'is chapter djscusses several remedial actions to wh'ich IBM has

committed'itself to complete its programs of solving ex.isting
groundwater problems that meet the crjteria discussed 'in Chapter

1.0. A summary of these committed actions ìs given jn Table 3.0-1;

each'is discussed in turn below.

3. i BOO4 STORM DRAINS

As discussed in Sectjon 2.5, there has been a drain and pumping

system in place in this storm drajn system since 1980,'installed
for the purpose of capturÍng groundwater contaìnìng copper and

d'irecting it to the IWTP for treatment. In 1983 thjs system tvas

investigated to determjne the source of a small amount of priorìty
organ'ic cornpounds in 0013, where thi s system discharges.

The results of thjs investigation are shown in F'igure 3.0-1.
Thjs figure shows that the only signìficant source of priority
organics js upstream of the dar¡ and pump; flux calculations show

that the flux downstream of the dam js neglig'ible, i.ê., the

dam a'lready renìoves the main f I ux of priority organics. The

location of the exist'ing dam is the on'ly one at whìch the dual

objectjves of capture and discharge to the I[.lTP can be easily
accompl 'ished .

IBl4 has committed itself to contjnue the operation of this system

indefinite'ly, unt j I ne jther copper nor priority organ'ics enter the

system in signifìcant concentratjons.

3. 0-1
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TABLT 3.0-1

SUMMARY OF REMEDiAL ACTIONS COMMITTED

KLPUR I

SICTI ON

No.
SITUATION TO

BE REMEDIATED

Metals'in underdra'ins
(see Sectìon 2.5);
organics found in
underdrains in 1983
jnvestjgation.

0rgan'ics'in under-
drajn system, found
in I9B2/1983 investi-
gation.

Freon (refrigerant)
found in underdrains
in 1983 investjgation.

Priori'uy chemicals in
soil surrounding pipe
in two locat'ions.
Some groundwater
effl uent.

e product recovery
yet compl eted.

TYPE OF

ACTION PROPOSTD

Continue operation of
existjng dam and puntp

to If'lTP.

Dam and pump, similar
to 8004 system.

Look for leak(s) ìn
cafeteri a refrigera-
tìon system. If
found, repair.

Remove sections of
pipe and soif in two
locations.

Continue to operate
exjsting recovery
system.

DURAT i ON

Indefì n ì te

Indefinite

Do in 1984

Do 'in 1984

Cont'inue
unti I no'longer cost
effecti ve.

C^)

I
f\)

SITE

3.2 8004 storm drain

3.3 8003 storm drain

3.4 8002 storm drain

3.5 Old IW sewers

3.6 8075 (salvage
yard )

Fre
not
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3.2 BUILDING OO3 STORM DRAIN

The investìgat'ion of the ts003 storm drain system was reported on in
LMS 1983; conf îrmatory sanpr'ing was conducted after the pubì ication
of that report, also in 1983. A summary of the chemistry fìndìngs
from that study ìs gìven in Figure 3.0-?, which shows that the
m4ior input of prìority chemicars to the system .is in the underdrain
portion, ì.e., upstream of manhole 30 where the 8003 (and B0oz)
underdrains dìscharge to the sewer that also carries storm water
from the east side of the buiìdings.

Thus, there is an opportunìty to install a drain and pumping system
simììar to that aìready in pìace at 8004, with the advantage at 8003
that there need be no provìsion for passage of storm frows.

IBM has committed itse.If to a drain and pump system in the ma.in
underdrain pipe just upstream of MH 30. The pump wilt be capabìe
of harldling 15 gpm, the maximum f ìow rate observed -in the pl.pe; if
feasible, some noncontact cool ing water that now d ischarges to
this system wjìl be rerouted (stilì to discharqe at D009) to
rel'ieve the hydrauì ìc load on the II,JTP. The estimated underdrain
flol is about 5 gpm of the 15 gpm observed at MH 30.

3.3 BUILDING OO2 STORM DRAIN

Figure 3.0-3 summarizes the chemistry fÍndings from the 1983 inves-
tìgat'ion of th'is unclerdraìn system. The chen'ical that dominates,
whose source can be located, is dichlorodifluoromethane, a refriger-
ant freon. The source is in the cafeteria area, and is apparentìy
the cafete'ia refrigeration system. A Ieak of a magnitude not
unusual in the ref.igeration business, about 15 ìb/yr, i s índicated
by the data.

3. 0-4
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It mìght not be possìble to fjnd thjs leak. However, IBM has

comm.itted jtself to search for jt, and to correct'it if it can be

found and is correctable.

3.4 INDUSTRIAL l,lASTE SEhIERS COMPLETION

LMS exam jned the data on prìor.ity chem'icaìs in the soi ì outside of

the oìd i14 pipes and reviewed the poss'ible reìatìonships between

chemìcal s i n the sewer sed'iments and surrounding soi I s and 'local

groundwater quaììty. Two areas were found to warrant remediation:

The area west of 8003, exhjbìt'ing both elevated
concentrations ìn the sojl and effect on ground-
water

s The area just south of the tank farm, exhìbìtìng a

probable effect on groundurater

These two conclusìons are obtained from Tables 3.0-2 and 3'0-3'

respectìveìy. Table 3.0-2 shows that the so'iìs surround'ing the

pìpe .in the vicjn'ity of 8003 (see Plate L) have elevated concentra-

tions of priorìty chemicaìs. Furthermore, the chsn'ical fìnþerprint

of T-209 water is simi lar to that in the it'l sedìment and the soììs,

exhib'ited most strongly by the presence of tetrachìoroethyìene'

This dìfferentiates it from the other possibìe sources affecting

T-209: the site gravel, the storm drain, and the generaì soì'ls west

of 8003. It'is further djfferentiated from the storm drain by ìts

ì ack of f reon (,J i ch I orod i f ì uorometh ane)

Table 3.0-3 shows chemistry from two manhole sediment sanples south

of the tank farm, and in the local borings. The table jndicates

that the il¡l sewer is probably the source of the chem'ical findìngs'in

MH 19, mainìy because of jts relatively high tetrachloroethyìene and

low 1,1,1-trìchloroethane concentrations. A tentatjve conclusjon

had been drawn early jn the groundwater assessment program that the

0

3.0^7
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TABLE 3.0.2

PRIORITY CHEMISTRY IN THE VICINiTY OF T-209

T-209 T-33 ï-28 D009 Mrì-25 MH-27COMPOUND

Tr i ch I oroethyì ene
Tetrachl oroeth.vl ene
Trans-1,2,-djchloro-

ethyl ene
1,1, 1-trì chl oroethane
D'ichlorodifluoro-

meth ane

BB1

1i3
77

288 5

i
44I 5,610

431
<50

I t^l

5UIL5
t'¡J-3 il,\l-4

5,260 2,815 4
3, 370

342 187

30
69
29

9
(Ð

O
I

co

66

143

4 t,420 1,100
19

5
5

5

Al I concentrat i ons 'i n ppb .

- = Not detected or Below Method Duration Limit.

Concentrations are arithmetic averages of al'l samplings.



TABLE 3.0-3

PRIORITY CHTMISTRY iN THE VICINiTY 0F M'/,1-19

r!{
MW-19 T-9 MH-II MH-9COMPOUND

Tri chl oroethyl ene
Tetrachl oroethyl ene
Trans -l-,2, -dich I oro-

ethyì ene
1, 1,1-tri ch I oroeth ane

284
42
4T

l,t7l
2

208

55
140
109

50

<50
474

B,760

16 1,411
(¡)

O
I
ro All concentnations'in ppb,

- = Not detected or Below Method Duration Limit.

Concentrations are arithmetic averages of all sam-
p1 i ngs.



chemistry in T-9 and Mtll-19 were related, but we now believe that
'leakage f rom the Ilal sewer i s a better expl an at i c,n f or Mi.l-1.9' s

chem'istry. Even though elevated concentrations were not found in

the surrounding so'il jn this area, the presence of the chemicals ìn

the groundwater is prescriptìve evidence that the so'il has also been

affected.

Based on these findìngs, IBM has comm'itted jtself to the removal of

these'bwo portions of the old Il,l pipes and manholes and that so'il

immediately surround'ing the p'ipe found to contain elevated chemical

concentrations. The extent of the the project will be:

at 8003: manhole 25 to manhole ?7, or
about 300 lineal feet

south of the tank farm: from manhole 9 to manhole 11,
or about 175 lineal feet

IBM p'lans to execute thi s project in 1984.

3.5 BO75 COMPLETION

IBM js committed to operating the product recovery system as'long

as the rate of recovery remajns at a feasible level. When recovery

has fallen off to a low level, it can be assumed that potentìa'l

downgrad ìent impacts have been al I evi ated .

It is our opinion that the proiect should contjnue for a minimum of

one more year, and beyond that, if necessary' until the recovery

rate is consistently less than 0.1 gpd of free product. IBM is

commi tted t,o thi s program.

3.0-1.0

f,, art'l c r, l\ [ ¿rt u s k y û:' [] li e I l -r.' lÌ n g i n t.: c r.s
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APPENDIX A

DESCRIPTION OF AUTO-SKIMMER
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ALITO-$[(IMM¡8H.. is lhe Practical Alternative to expensive
large diameter recovery wells, clogging filters, fouling
probes and expensive maintenance that escalate the costs
of your recovery Program.

Characteristics
AUTO

SKlMMERr,"4

Double
Pump

Svstems

Filter
Pumping
Svstems

Recovers Product from 2-inch diameter r,vells yes no no

Recovers Product from 4-inch diameter vrells yes no no

Recovers Product frorn 6-inch diameter v¡ells yes no no

Minimunl \\'ell Size Required 2-inch 1O-inch 24-inch

Works with or w¡thout g ror¡nd'"vater depression oumP yes no yes

AutomaticailY adj usts to chanc¡ing water levels yes no yes

Operales without fiiters yes yes no

Operates lvitho'.,¡t
.P_

robes no

noWorks eq ually v.,cll in liqht or heauy (viscous) products ye1_,- 110

lñSiAiiS ln le SS liìc-,fi ;.U fi'ì¡il ¡lU tr(J

Moved eirsilv by orìe û'Jrsorì Íronl weil tô lveli no no

Lcaves no ilìcJsuíebic frec ¡rrt;rJlrct on tlì¿ l'ratr:r suríacc yes no nú
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Pulsing action can be set to as little
as 1la" intervals to allow for efficient
skimming of even small producl
thicknesses.

Operating Principle

@

The control mechanism auto-
matioally lowers a recovery ves-
sel into the well unttl it has Par-
tially entered the liquid, and
becomes slightly buoyant.
-[he weight change resulting
fronr the bouyancy causes the
control mechanisrn to begin
lowering the recovery vessel in
a series of short or-rlses, pausing
nlomentarily at each interval to
permit the smooth skimming of
lree product over the slightlY
submerged rim of the vessel.

When the recovery vessel is aP-
proxinrately 3/¡ full, the unit me-
chanicaily senses its increased
weight and autor¡atically raises
the vessel bcfore rt overfills.

Upon return of tire recovery
vessel to tfie surf¿tce, its con-
tents are ;,itrlomalically' Dttrnpeti
intO the [), I 'Ì.rn (ìtl/rì,/atgr S0OATA-

tcl froni . :i ii''- ¡ii..rClucì '-' S'-

nlult¿ine,."rr , :r / lruqrf;r-d tc a r:ol'
luclion l¡i.r;.,, ,:r¡ti¡ v,,;rlt:r l:; crtlt(tr
rr-.tLlrnl-'t.i t0 iilt ';vr-:li or lc :.ur'
face rlrs¡rosal.

rn#

t

MER

æ@



Å ffi Tm-m ii fl il,þï n-,ç m m,,,, 
'ATENT 

p.¡Jo Nc

ffieecvær$ up tCI 6üüü
gällons pür week

Recovery Capability
The maximum recovery rate of the
Auto-Skimmer," is â functron of the
welldiameter and the clepth to the
product layer as illustrated by
these perforntance curves. How-
ever, the actual long term recov-
ery rate of a grven well will bre gov-
erned by the product yield of that
well.

Performance Curves
o
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MAXIMUM PRODUCT RECOVERY RATE (GALLONS PER WEEK)

Automatically Adjusts to ChanginE Liquid Level
Because it mechanically senses the buoyancy of the sonal, or storm events; even periodic cycling ofempty recovery vessel as it becornes partially sub- pumps in nearby wells, or an optional v,,ater table de-merged, the Auto-Skiflrrflerr¡ will lower the vessel until þression pump in tne óame wefl.
it automatically locates the lrquid level each t¡me ¡t en-
ters the v¿eil. Ás this function ìs mechanic"¿ tnårã lsîå Additionally, Auto-Sk¡mmer's,v ability to automaticatly
reliance on electricat probes, which tend t" n*ã,.nã locate the liquid levei saves consideracly on time and
cqatecJ with hydrocarbons and malfunct¡on. rtiJãäal cost when moving fronr well to v¡ell, since no aclust-
Auto-skimmer;s mechanicat sysrem retiabty aOlu-öt i:t]l:^Ît:_ rgqtrired for any variation in the cjepth ro rhe
any change in liquid fevel resulting frcm tidáI, sea- proouct layer.

Continuous Recovery Mode
Auto-Sl<immer,' offers a continuous recovery mode for
high rates of free product entry into the well. Activatecj
by a single switch on the lvlaster Controt panet, the
recovery vessel will continuousl¡.2 travel jn and out of
the well, pausing only to skim product and for its con-
tents to be pumped into thc separalor. As the recovery
capability of the Auto-Skinrr¡er * rrr contlnuous recov.
ery mode, ty¡licaiiy cxccccis thrl oroduct yrelcJ of the
weil, prociLrct r,vrli be removecj as rapiclly as it accurnu_
fates in tl-.e urell.

Timed Recovery Mode

{he1!he product yietd of the welt is tow compared tc
Auto-Skimrn€rs'e, rrìâxifl.ìum recovery rate in continu_
ous run, the unìt may be operated in a timed recovery
mode..Under this operatrng mode, any tjme delay ór
several seconds to tirir.ty hours between sktmmrng cy_
cies may be selccted.

Timed recovery nrocJe is aa option vrhich provides fo;.
the eflicient rernoval of small quantities of ¡.lroclrci
while r¡aint:lining the water surface !n an essenliirlly
proouct-tree conorticn. fnis mooe ci operarion rnaiy
be sciected sinipiy by turnrnq lhe ccnt;r,uous recoVi;f V
mc-.dc srv,tclr ofí. ancJ lctl'rtg lnc t;rÌìcci recovcr! nrr;ril;
timcr tc the Ccsirccf irrtorvai.
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24-inch well with
optional water table
depressíon pump.

6-inch vrell with optional
water lable depression
pump.

4-inch well with optional
water table depression
pump.

2-inch well without water
table depression pump.

Because of its unique design, the Auto-Skir'llorer'" câl'ì

effectìvely recover product from any well w¡th a diame'
ter of 2-inches or greater. Where a water table depres'
sion purttp is desired, it rnay be ust'd in conjunctron
with the Auto-skimmcr'" in welis that are 4-inches in
diameter, or larger.

The Auto'Skinlnrer." can be nrociifietl to fit any ol lhe
configuraiions sllown ai¡ove rn less lhan 30 rrlinutcs.

This extreme versatility to quickly and easilv access
wells of drfferent diamelers provides great flexabriity to
any recovery pro-.Jram. Recor,'ery centers may be
changed ,¡¡ith no lost t¡me or aCditional well construc-
tion expense by utilrzing existrn'J observatron wells ior
recovery. The Auto-Skirnrner," may also be perir:dr-

cally rotatecl ltetv'reen varìous recovery \¡rciis ar]d ob'
servaiiutt weiis it-r iltrptt-lvu iijtj itjuuvuíy ciíiui.t' 'ty,
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Retractable handles and easilY
adjustable legs allow for
efficient one Person set uP.

I

All electrical components are
explosion proof, (Standard Class 1

Division 1), intrinsically safe, or
housed in an explosion proof
enclosure.

Dual head peristaltic pumps

lntegral oil/water separalor

l!

!
I

èuÉ¡.¿¿Èt¡/

... ;.1
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r

Automatic float
switch lor recovery tank
to prevent overfilling.

Ëquipnrent Specificat¡ons
Weight 450 lbs.

Dimensions ..32U/ x 38L x 50Hinches
Power Requirements.... ... 110 volts 15 amps

Standard Vessei Size. . . . . ., 3.5 x 24 inches

OilWater Separator . . flow through
Adlustable Leveling Feet. . . . l/e inch increments
Peristaltic Pump Tubìng..... Tygon Special,"

Optional Equipment or Accessor¡es
Winterizing Kit.
Explosion proof water table depression pump ano

controls.
Special chemically resistant tubing for peristaltic pump.
Recovery vessels from 1sie" O.D. to 4112" O.D.
Class l, Division ll explosron proof components.
Non-explosion proof comporìents
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