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CHAPTER 1.0

I NTRODUCTI ON

Thjs report summarizes the investigation'into the hydroqeology and

chemistry ancl the consìderation of remedjation at the ma'in plant sjte
grave'l . The conclusion drawn from the 'invest'igatìon was that remedi-

ation of th'is chemical pl ume is not warrant.ed. In keeping w'ith the

overal'l log'ic appl ied to the determination of the need for remed ja-

tion, this report demonstrates that:

¡ The source of chemjcal in the s'ite gravel is not
locatabl e.

r The source is not recoverable.

r The s'ite grave'l js not a developable water re-
source, potable or otherwjse.

¡ There'is no impact of the chem'icals, e'ither on
Spring Brook or the Hudson Rjver.

The report format follows these four poìnts, with some reference

made to portìons of the F'inal Groundwater Report: Main Pl ant S'ite

(LMS et al. 1984).
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CHÀT'iTEI¿ ?,,0

SOURCB NOT LOCATABLE

'l'l¡is ser:t..ion f':irst, clisousses in t{er¡erir.: ternts l.}re diI'f.icu1t.y oI'

lor:ating the type of source causitrg th¡: gr-ave1 <;henlical plume, attd

t.Ie¡ fol lows wi.t,h soìtre specif ic ch¿rrac:terist. i<;s of l,he s:i t.e É{r'ave}

that rnake its source especi.llly difficult to locate.

As cliscussecl in Alr¡renclix B of' t;he fintrl grounclwat.er re[)ort. ort t,he

nsin plant site ( tMS et aI. l9lJ4) , anrl furLht¡r in Chapter 4.0 of
th.is rep6rt., Lhe flux of chemical (na:inly tr.ictrloroethylerre ITCI']l)
is conse¡vatively (high) estinrated to be Iess than 0.73 lb/<lay.
It is presr¡rued that. t.he source of' this ctte¡nic¿r1 is dense

norì-agueous phase Iiquid (DNAPt) TCII (as explaitrecì in Chapter 3.0

of I,MS et a.l . [1984] and later in this report). At. a flux rat.e

of 0.?3 Lblday, a 50-year supPly of this flux (about 1000 9al, as

DNAI'L) , wittr a porosity of sar¡d ar¡d gravel of 0.2, coulcl occupy a

volume of soil as sntall as I0 x 10 x 7.5 ft deep. This is a

specif ic: exrrrnple of the gen()ra1:ity expressed irr Cha¡rter 3.0 of the

final r-eport: that it is highly improbable that a drilling progl'am

wi Lt fir¡cl suc:h a source.

Solne specific ch¿rracteristir-:s of ttre site gravel ancl its presu¡ned

source nake this source even more di.fficult to find than another

of the sarùe size might be. t'igure 2.0-l shows a map summarizing

the site gravel chemistry, whiclt is $iven in detail in Appendix A

9f the fir¡al report (tMS et al. fgB4). The figure shows quite
clearly, fr-o¡u the shape of the chenical pIume, that the source of
chemica.[ is in the vicin:lty of' the sout]twest. corr¡er of Bu:i ltli¡rg
004. Boring T-B is drille<l as close as practicable to the west

warll qf Building 004, ancl it.s TCFI concentr'¿rti<¡r¡ is attt¡ut, 5000

pa¡ts per billion (ppb). The shape of the chemical plune coin-
ci¿es <¡uite ¡earl.ly with the delineation c¡f the site graver,[ itself'
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FIGURE 2.O-1

SITE GRAVEL CHEMISTRY
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based on the hydrogeoìogical

Fiqure 2.0-1. The trend of
southwest.

investìgationo whjch js also shown

the s'ite gravel 'is from northeast
on

to

The known histor.y of chemical use and hancll ìng jn Building 004 sup-
ports the ljkeljhood that the source is under the buildìnq. In the
mid-1970s large quantjties of TCE - in the order of m'illions of
pounds per year - were used jn jts southern portion. A potential
loss of thousands or even tens of thousands of pounds of TCE over a

2-3 year period would thus be insìgnjficant from an ìnventory point
of vjew. It is also noted that the IBM aìr permits allowed emissions

of i50 lb/hr of TCE 'infl uent to the abatement s.ystem over this
perìod; thìs again'indicates that a loss of tens of thousands of
pounds of chemical would be ìmpossible to detect on an inventory
bas'is, so that the time and place of loss cannot be p'inpointed.

Because 'large quantì ties were used, the hand'l ing system incl uded a

TCE djstjllation unjt for recovery and reuse of TCE. Part of this
system was a gravìty separatjon unit conta.in'ing both TCE and an over-
'l.ying layer of watero 'itself presumably saturated w'ith TCt. Thjs

separation was a prelim'inary step jn the recovery of TCE; the water
(conta'ining d'issolved TCE) was decanted off the surface and djrected
to the industrjal waste treatment plant (Il¡lTP). In times of upset,
however, pure product TCt would fill the vat, spìlì over the we'ir,
and enter the pjpe leadinq to the ll,l sewers. Because this p'ipe,

uncler the slab of 8004, was constructed of PVC, it deteriorated; thìs
eventual ìy 'led to jts be'ing taken out of service, but not before the

opportunìty for quantjtjes of DNAPL TCt to be discharsed into the
soil under 8004. The exact locatjon of pipe break(s) is unknown.

Bes jdes be'ing jntroduced to the subsurf ace so j I by the known break 'in

the pipe, chemjcal could also have penetrated through drains and
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cracks in the floor during spjll events, wh'ich probably occurred.

Therefore, ìt is likely that there is more than one source.

Based on the groundwater chemjstry pattern, the areas of use of the

chemìca1 , and the fact that the TCE handl ing system under the 8004

sl ab 'is known to have ruptured, we concl ude that the sjte qravel

chemical source js under the build'ing, but that the exact location of
the poìnt( s) of jntroduction is not known.

It ìs difficult to operate driìf ing equìpment ìnside any industrjal
building, even one not in use. When the building js jn use - and,

further, 'is be'ing used for the manufacture of sensjtive equipment

such as computers - manufacturìng needs control not only the location

of a drjlling rig, but also the amount of vjbration that can be

tolerated. Despìte these problems, two borings were drilled through

the floor slab of 8004 jnto the underlying formations. These borings

were drilled at what iBM and its consultants felt were the most

likely'locatjons of the source of the chemicals jn the sjte qravel.

The locations of these borings, T-92 and T-93, are shown on F'igure

2.A-2. Referrìng back to F'igure 2.0-1, jt can be seen that these

borìngs are 'in the I jne of the center of the pl ume of the site
gravel, and jn the southwest corner of Bu.ilding 004. Logs of these

borings (LMS 1983) show that borìng T-92 penetrated 1.2 ff of the sìte
grave'l . T-93 hjt bedrock 17 ft below floor s'lab, penetrating only 3

ft of the site graveì.

The chemistry results (LMS 1984) show that the concentration of pri-
ority organjc chemicals at T-92 at the time of drì1ling totaled 141.

ppb and at T-93 totaled 4 ppb,'ind'icating that the source is probably

downgradjent of those borings. l^le have concluded that 'it would not

be frujtful to continue to attempt to find the source b.y a drìlììng
prograrn because of the near ìmpossibjlity of drilììng a borìng 'into

the source chemica'l 'itsel f .
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FIGURE 2.O-2
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Further characterist'ics of the subsurface'in the v'ic'inìty of the
southwest corner of 8004 add to the near impr,;:;ìbì1ity of locatìng
the source of DNAPL. These include the ìrregular rock surface under

8004, the fracturing of the rock, and the presence of relativel.y
impermeable, djscontìnuous lenses of clay and/or silt above the sjte
gravei.

Fìgure 2.0-2 shows the bedrock topoqraphy in th'is vicin'ity. As can

be seen, there 'is a major trough jn the bedrock, within which the

sjte gravel is deposited, that trends generall.y from northeast to
southwest, with a bend at the southern end of 8004. This bend jn the

trough js caused ma'inly by the presence of a bedrock hjqh under the

central portion of 8004, with a "nose" bulqjng toward the southern

end of 8004; th'is js close to the vic'inity of the presumed break'in
the pipe under the floor slab, and the presumed source of the loss of
DNAPL into the subsurf ace. Figure ?-.0-Z ind'icates that w'ithin a 50-

ft djstance the djrection of movement of DNAPL TCE down the slope of
the bedrock/soil interface could vary from due west to due east.
Therefore, a variance of only 10 ft could make a marked djfference jn

direction of movement.

Fracturing of the bedrock surface, a phenomenom that can be expected

to occur anywhere on the sìte, only adds to the unpredictable final
restjng place of the DNAPL chem'ical that sank through the overburden

to the bedrock surface. Upon reachì ng the ìrregul ar, fractured
bedrock surface, the chemjcal could either (1) flow down the slope of
the bedrock surface to a local depressìon (not recognìzab'le in exjst-
jng data), (?) enter the fractured portion, oF, if the partìcular
location were unfractured, (3) could move a considerable dìstance
a'long the bedrock surface until it reached one of the major depres-

s'ions aìready jdent'if ìed. If the magnitude of the loss were suff j-
ciently 1arge, the chemical could do all three
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The fìnal infl uence on the unpredictable behavior of chemjcal s under

Bui'ld'ing 004 'is the rel ativelV impermeable, discont jnuous lenses of

c'lay and sl jt above and wjthi'n the graveì. These lenses were jdenti-

fied both ìn the drjlling program conducted for the groundwater study

and in the 'large-scale excavation for B0l-2 (iust to the east of 8002)

made in t982. Wjth these lenses, â leak or discharge of DNAPL chemj-

cal into the subsurface could proceed vert'ica]'ly downward throuqh the

bui ldìng fi I I , reach an impermeable 1 ayer, spread out hori zontall y

over thjs ìayer until a point of discontìnuity was reached, and then

proceed vertically downward once more. Therefore, the point at which

the discharged DNAPL chemjcal reaches the bedrock surface is not

necessarily vert'ica1ìy below the pojnt of jntroduction'into the over-

burden. Thjs further shows the near impossib'i.lity of predìcting

where the chemical might have come to rest or of locating it with a

drjlling program.

The above d'iscussjon on the generic characteristics of DNAPL chem'i-

cal, the specific characterjstìcs of the s'ite graveìn and the 8004

sìtuatìon at IBM indicates that the source of DNAPL chem'ical of the

sìte grave'l flux is not expected to be locatable. A drilling program

spec'ifjcally designed to find the source fa'iled to do So, confirming

the concl us'ion that the source 'is not locatable.
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CI'IAT'TIJT¿ 3 . O

E-AIr_Rç:U_ _|Lqr _E]Lq_o_ v En4! I, il

'l'he ¡rtost (:()nr¡ùor¡ methc¡d used f'or rec:overy of' DNAt'I, chern.icals in
s<ri1 is exciìvaLion; in fact, this is the method IBM used at 8025,
the ir¡act,.i.ve wtrste disposal sit.e¡, trrrcl t.he tarrk far¡n west. of 8004.
lhe site gt-aveì" source, however, cannot l¡e excavated l-¡ecause it is
underr' 1ì004, nor coulcl i.his met. l¡od renrove that. ¡rort ion <¡f' t;Ìre:

ct¡enrir:aI in the ft'actured bedrock. Ber;ause this nethr¡d is clearly
iru¡rossil¡.le t.r¡ trtrrply, v\,e consider^ecl t.he use clf ít I)urge wel-[ s.yslern,

whictr is discursserl in the renr¿ìinrìer of tltis chapter.

Ap¡ren<l.ix C <tl'Lhe tr'irral Report (LMS eL al. l9B4) ctis;ousses DNl\PL

cheuicals and their recovery f r'om sand and gravel a<¡ui f ers in a

gen€)ric ser¡se, Ir¡clucled in thal. appendix is a <;e[.[ lnocleI t]rat.

indicates the effect of pumping on a DNAPL chemical. source.
Apperrdix D of' l.tre Þ'inal Ile¡rort d,ist:usses ¿r case history of arr

exper-i¡uental DNAPL chemical r-e(loveÌ'y systen operated in a sand and

gravel aquifer by IBM in Dayton, New Jr:r'sey. Both Lhe hypo-'

thet ical corìstruct ion and the case history indicate that, al though
t:Ì¡enical concent.rations at a d:istance frorn the source can be

re<luced significa¡rtly by a pur'ging scheme, ()()ncentrations near the
source wil.t not: t¡e sigrrific;antly reducecl. l¡urtherr[{rrÉ:, nssunin(
al I DNAPL has not been re¡noved an<l af ter purgirìg ceases, it is
likely that. l.l¡e plume will reestat¡lish .itself al. t.Ì¡e same

concentrations and pattern that r^/as exhibited l¡efore the purging
pro.ject began. The purpose of' the <liscussion herein is to sht¡w

that a similar result would h¡e expected if a purging schenre $/ere

est,at¡lishecl in t.he main plant site grervel; i.e., althou¡{h it. may

be used to control the flux of che¡nical into Spring Broolt, it
w<¡u.ld r¡ot. t¡e eff'ect.ive to recover Lhe DNAI'L s<¡urce of the plune.
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Figure 3.0-1 is taken from Appendix C, Fjnal Report. It shows the
results of the cell model for purgìng a sand and gravel aqu'ifer of
di ssol ved chem jcal s such as TCE. If there 'is no DNAPL, 'i .ê., free
product source of the dissolved chemical , the purginc js reì atively
successful; here a purg'ing well located near the source js shown to
reduce chem'icals to zero jn about two years. If, however, a DNAPL

source exjsts, â different pattern is observed: the chemical concen-

trat'ion at the pumping well js reduced rel at'ive'ly rapidìy in the

early operation, but eventua'lly reaches a steady state well above

zero concentrat jon. This occurs after the plume of d'issolved chem'i-

cal has been drawn back into the wel I compl etel y, and the onl y

remaìnìng source of chemical jn the pumping well is the nearby

DNAPL. In the numerical exampìe presented in Appendìx C, the pumpino

well was presumed to draw about 25% of its water through the DNAPL

source; hence, the final concentration in the stead.y-state phase'is
25% of the 'initial concentration at the recovery well near the

source.

The princip'les app'lied jn develop'ing the cel I model and the observa-

tions at the Dayton experjment can be used to genera'ljze the pattern
of chemical concentration jn a purgìng we'll with rel at jon to jts d'is-
tance from the DNAPL source. Even jf the purge well is close to the

DNAPL source, it stìII draws in a ìarge amount of "clean water" rela-
t'ive to the volume of water that passes throuqh the DNAPL source. As

the purge wel I moves farther from the source, the radi al ang'l e

covered by a given source d'imjnishes, and the percentage of the total
pumped water that passes through the DNAPL also diminjshes. At the

stead.y-state condit'ion, therefore, one expects that the f arther from

the source the purge wel'l is, the lower the equilibrjum concentration
at the purge well. This relatjonshjp was observed durìng the IBM

experìmenta'l pumping at Dayton. For a gìven pump'ing rate, therefore,
the rate of chemical purgìng, jn mass per unit t'ime, decreases as the

3"0-2
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distance from purge well to source increases" i.ê., the effectíveness

of source recovery díminishes.

The closest that a Purge well could be located to the site gravel

source worrld be in the viciníty of T-8. Data collected at T-8 can be

used to indicate that this is not close to the source, in the sense

that the radial angle of the source will not be great at T-8. If it

r¡rere, one would expect relatívely high concentrations of dissolved

TCE at T-8; however, the data show that the concentration is low Ín

comparison to the 1,100,000 ppb saturation value of TCE, and is not

dropping. These data in effect show that the trend of concentration

in T-8 is already similar to that of a purge well locatíon some dÍs-

tance from the source. Figure 3.0-2 plots all data collected at T-8,

and also plots the running average of these data in order to reduce

the fluctuations in indívidual analytícal results normally for:nd with

this type of sample and chemical. As can be seen from that plot, the

running average of the sampling results has been relatively steady

f or a tr^/o-year period, af ter some initial large f luctr¡ation. The

steady-state nalure of the data indicaËes that there is a DNAPL source'

and the relatively low concentratj-ons of these data indicate that the

\^rater reaching T-8 is no¡ eff iciently purging the DNAPL source.

The discussion in Chapter 4.0 wÍll show that, if the gravel l{ere to

be purged, purging flo¡+ would be about the same as that now discharg-

ing to spring Brook. Therefore, with a purge well near the existing

T-8, Lhe flow through Ëhe DNAPL source would not be sígnificantly

different from that noel prevailing. Thís means that the concentra-

tÍons at a purge well near the existing T-8 mÍght dÍminish somewhat

at the onset of pumping, probably to about Èhe 1eve1 at the discharge

ro spríng Brook (1700 ppb). It would then exhibit a steady-state

pattern aE this concentration. In effect, the source would not be

solubilized at a significantly faster rate than is now taking p1ace,

and therefore, such a purgÍng scheme would not accomplish source

removal.

3. 0-4



ppb

10,000

8, OOO

6,OO0

4,OOO

2,OOO

FIGURE 3"0-2

TCE CONCENTRATIONS AT T-8

111181 1 t 1t82 1t 1t83 1t 1t84 111185

DATE

o

. - lndividual sampling report,
O - Running average.

J
aa

E'
a

a

a

o

I o
Running Average

P

a

a
a

a

J.u-J



CHAPTER 4.0

SITE GRAVEL NOT A DTVELOPABLT WATER RESOURCT

The purpose of thjs chapter js to describe the calculat'ions made

regardìng flow rate jn the site qravel at the main plant sjte and to
prov'ide informatjon on the potent'ia'l yieìd to wells drilled into this
geol ogic un jt.

4.7 GROUNDWATER FLOTd THROUGH THE SITE GRAVEL

Thjs flow rate was calculated usìng Darcy's Law, whjch, sìmpìy stated
is:

Q = kia

Where:

Q = fl ow rate, L3 T-1

[= permeability, LT-1

i = grad'ient, L L-1

a = cross-sectional area, ¿2

The permeabjljty (t<) of the sedjments jn the area of the site gravel

downgrad'ient from the manufacturing bui'ldìngs was determined by puìse

tests performed jn f jve borings and ranged from l-7 Io ?.7 ftlday.

The gradient (ì) assoc'iated with groundwater flow jn th'is area was

determ jned by contourìng stat'ic water level elevat'ions for al I bor-
ings completed jn this unit. The results were pub'lìshed in the f i.nal

report on main pl ant s'ite hydroqeoìogy and chem'istry (LMS l9B3).

Pl ate B from that report 'is attached as Exh jbit 1.
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The' cross-sectjonal area ( a) through which this flow occurs was

determined from cross sectjons constructed from logs of borings com-

pleted jn this unit (LMS 1983).

The actual calculation of flow was performed based on these param-

eters 'in the area of cross section C-C' from Plate 5 (attached as

Exhibit 2) of LMS (1983) (1ater changed to D-D' for the ?-I February

1984 presentat'ion and the final groundwater report). Thjs cross

section is drawn through two borings jn the s'ite grave'l , T-43 and

T-41. The resultant parameters ares

lk a

hljth the app'l ìcation of Darcy's Law, f lows are:

r70o ftz

3300 ftz

(1ZOO rtz¡ = 1.590 ft3ldaY

(rfOO rt2; = 3040 ft3lday

T-41

T-43

T-41:

T-43:

17 f|lday

23 f t/day

0. 055

0.040

Q = (17 ftlday) (0.055)

Q = (23 ftlday) (0.040)

for a total flow through the gravel channel at sectjon C-C' of 4630

fú/day or 34,630 gal/day.

These calcul at'ions ind'icate there js a 35,000 gal/day (24 gaì/min)

groundwater flow throuqh the area assocjated wjth the chemjcal plume

in the site graveì.

4.2 POTTNTIAL l^lILL YIELDS

There js lim'ited information on potentiaì well .yieìds in the area of
the site qravel contain.ing the chemical p'lume. Although some data

are avaìlable from the dewatering performed for Buìlding 0I2
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construction, th'is s.ite is upgrad jent from the area of concern in an

area where the graveì deposits are apparently th'icker, more exten-
sive, coarser grained, and cleaner.

In the site qravel downgrad'ient of the manufacturing buidings there

was one attempt to perform a pumpìng test'in the v'icin'ity of boring

T-43 at test wel I G-l" At th'is site a 6-'in. test wel I vvas instal led

with B ft of 6-jn. telescope-size well screen. After the well t'las

dri'lìed, usìng rotary equipment, the screen was installed (under the

supervìs'ion of a geologist) and properly developed. Based on the

gradation anal yses for borìng T-43, the yield of th'i s wel I was

expected to be on the order of 10 gpm.

A subsequent attempt to perform a pumping test at thjs location on

2 November l9BZ produced dìsappoint'ing results. After an'inìt'ial
rate of 5 gpm could not be sustained, the pumping rate was quick'l.y

valved back. The test was aborted after onìy I 1,/2 hrs when the

pump'i ng rate had decreased to I ess than 2 gpm.

In addjtion to the evidence from the pumping test, calculations of
the probable maximum pumpìng rate for a well located in the vìcin'ity
of boring T-8 (where the highest k value was determ'ined from pulse

tests) indjcate that thjs rate could not exceed the calculated flow-
through rate of 25 gpm. Addìtionaì'ly, th js calcul ated rate would be

further reduced wjth time as negatìve boundaries associated with the

irregular bedrock surface are encountered by the cone of depression.

4.3 CONCLUSIONS

Based on the calculated flow-through rate of groundwater jn the sjte
gravel, the low pumpìng rate for test well G-1, the low calculated

maximum theoret.ical pumping rate at T-8, and the l'im'ited areal extent
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of the s'ite gravel, we have concluded that this qeologic unjt does

not represent a source of developable groundwater" This is particu-
larly true considering the hìgh water suppìy capacity requjrements of
th'is industrial site and the readily avail able sources for both
'industrjal and potable supplìes from the Hudson river.
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CHAPTER 5.0

IMPACT ASSTSSMTNT

The potent'iaì impact on Sprìng Brook and the Hudson River was exam-

ined wjth respect to NYSDEC's Technical and 0peratjonal Gujdance

Series (TOGS) and by examining condjtions ìn Spring Brook. This
d'iscussjon presents the calculations of chemjcal flux from the site
grave'l , and summar jzes the irnpact assessment that 'is conta'ined in the
final main plant sìte report (LMS et al. 1984).

5. 1 FLUX CALCLILATIONS

Sectjon 3.1 has shown that the sroundwater flow through the site
gravel at borings T-41 and T-43 ìs 35,000 gpd. To account for flow
into the qravel from the shale between section C-C' and Sprìng Brook,

an addit'ional 20% was added to obta'in 42,000 gpd; f ina11y, to provìde

a conservative estimate, this flow was rounded up to 50,000 gpd.

Chem'ical (totaì priority organìcs) concentratjons are:

Lead j ng edge :

CONCENTRAT I ON

BOR I NG b)

T-22
T-38
T-39
T-40
ï -42

Me an

T-B

x 8.34

x 8.34

!,322
3,270

446
I ,l0B
2,60?

I,750

Source area:

Fl uxes are:

leadjng edge:

maxjmum hypothetìcal:

0. 05

0.05

x 1.75

x 4.309

4, 309

I b/d ay

I b/d ay
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5.2 RECEIVING r¡,ATER ASSTSSMENT

Details of the assessment of effects on Sprìng Brook and the Hudson

R'iver are contained in the final report (LMS et a1.1984).

For Sprinq Brook, a Class D water, there are no TOGS to assist in
this assessment. Therefore, a site reconnaissance was conducted that
showed:

¡ llo fìsh habitat remaìning over the entire (1 mìle)
l ength of Spring Brook, i ncì ud'ing the 700-ft
stretch downstream of the sìte gravel dìscharge
area. Thjs destrr¡ction is a result of past con-
struction activ'ities on and off the IBM site and
contjnu'ing urban runoff upstream of the iBM site.

. No fish observed and none expected because of the
complete habitat loss.

We conclude that there'is no impact of the site gravel chemjcals on

Spring Brook.

The potentì af impact on the Hudson Rìver, a Cl ass A water, was

examined by use of a cal jbrated model and by chemical sampl'ing in the

niver. Table 5.0-1 shows the results of modeling the input of all
priorìty chemjcals from the sìte, the major one of which js TCt.

Concentrations g'iven are at the two nearest water suppìy ìntakes,
upstream (Pouqhkeepsie) and downstream (Chelsea). These may be

compared to the TOGS I imi t for TCE of 5 ppb ( SOOO parts per

trillion). At MA30CD/10 flow, concentratjons would be about fjve
tjmes those on Table 5.0-1. Thus, the current concentration at

Chelsea js I/I70 of the T0GS, and the maxjmum hypothetìcaì is I/25 of
the TOGS.
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TABLE 5.0-1

HUDSON RIVER MODTL SUMMARY OF TOTAL PRIORITY ORGANICS
CONCENTRATIONS AT AVERAGE FLOW

LB/DAY fÃX-----lv--EAN MAX MEAN

0. 45 4 9

U

D I SCHARGE

C urrent

1 Times Current
D'i sch arge

Maximum
Hypothet ì c a1

3 6

I

0

1

('r

O
I(,

0.57

3.I7

4

16 3

T4

70 42



The samplino of the Hudson River revealed no pattern of chemical

attr.ibutable to IBM, providing a "null" confirmation of the modelìng:

we dìd not expect to f jnd chem'icals and none were found.

lle have concluded that there'is no ìmpact on the Hudson River.
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