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THE COURT: Gecod morning, ladies and gentlemeh.
Good morning, counsel. Sorry for the delay this morring.
It was my fault, the fault of the traffic situation. I

spent a great deal of time on the bus on the Turnpike this

morning.
Go ahead.
JOHN GUSWA, Resumed
DIRECT EXAMINATION CONTINUED, By Mr. Keating
Q Good morning, Dr. Guswa,.
A Good mornindg, i
Q Could you come over once again to the area of the jury.

Yesterday before we concluded, you described
the development of the groundwater flow model?
A Yes,
Q and you further described how you developed what you
call the chemical transport model?
A Yes.
0 Now, did you use these models to determine how far
chemicals could have traveled from the Grace site within
specified pericds of time?
A Yes, I did.
Q What did you determine for the distance the trichloro-

ethylene could have traveled from the Grace site?

A For trichloroethylene, I calculated distances of travel

9]
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mn

for three different periods of time from the time the chemical
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would enter the groundwater system. A&And for trichloroethylene
—— The three periods of time that I calculated were 11 vears,

19 years, and 25 years after the initial time of entering

the groundwater system. At the end of 11 years, trichlorocetnyic
would have moved a cistance of 750 feet, or slightly less

than 750 feet. For 19 years, the distance would be less

than a thousand feet. &and for 23 years, the distance 18 5
less thar 1100 feet. | I

O Now, how did your models enable you to make those

determinations?

A The process that we go through 1s we take the parameters
that control groundwater flow and chemical transpert. We're
using those as the basis for the analysis. I made the

designation or assumed a release of three and a half gallons
per year of TCE to the groundwater system for a specific
period in time, I then instructed the computer model to
calculate the concentration, chemical concentration of TCE
at different distances from the source area for different
periods in time.

Q Now, have you prepared an exhibit which describes what
you have done regarding trichloroethylene?

A Yes, I have.

Q Let me show you, Dr. Guswa, a chalk which has been
marked G-972 and is entitled, "Calculated Concentration

Profiles for Trichloroethylene." Could you explain to the
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sury what that chart represents?
A Yes, The left axis is the calculated concentration
for the chemical. The horizontal axis is the distance from
the source block. You may remember that our three-dimensional
model has a series of blocks or grids. The location of
zero is the center of the block inte which I have instructed
the model where the chemicals entered the groundwater systemf
Q Can you remind us what you used as the center of the
block for purposes or in relation te the Cryovac site?
A Yes. This represents the drainage ditch on the south

side of the Cryovac building near the vicinity of Wells G-14

and G-15.
Q and what does this axis represent along the bottom?
A The axis is the distance alcong a flow line from that

source block towardé Well H or toward the Aberjona River Valley,

center of the wvalley.

Q What is the distance between the source area and the

nearest of the wells, which is Well H?

A Approximately 2500 feet.
Q Could you continue?
A Yes. There are three curves, if you will, shown on

this graph. Each one represents the calculations of
concentration along this distance for these periods in time.

S5c if we were to block out, for example, the upper two curves

here, this would be a concentration profile that exists in
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the ground as a result of putting three and a half gallcns
cf chemical into the ground every year. aAnd this is thre
time of 11 years after that release started.
o Could you just with reference to tha* particular
line -- This is the bull's-eye?
Yes, the double circle bull's-eye line,
Q Would you describe to the jury what this bull's-eye
line for the ll-year time period represents?
a This represents the concentration of TCE in the socurce

block after 11 years. This represents a downgradient

concentration in each of these individual bull's-eves. represen

the ceoncentration at different distances downgradient from th

source block. And we can see that this curve is tapering cff
and disappearing at approximately 750 feet. This is 800,

this is 600. Sc somewhere in here, the curve reaches zero.

=
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1 L0 And is the concentration of the trichlaorocethylenes alsc |
i i
2 ? reducing as xt fiows along that particular curve? '
I :
3 ” A Yes. The reason for the diluticn is the fact that we |
! |
4 | have rainfall that is entering the grcund and mixing with ;
5 1 the water that has originated onr the Cryovac plant. Wwe
!
6 | also have lateral inflow of water from the sides, say in thei
| I
I |
7 i vicinity of, say, Washington Street and a little bit socuth oﬁ
8 ‘ Washington Street. We also have the dispersion that 1is coourrin
il . . . . |
g . as the chemicals spread laterally and vertically in the |
| |
10, ground. !
i :
11 In fact, we can lcck at this line, and this
12 % line does in fact represent the center line of the contaminant
! i
13 | plume so that if we were to move laterally and verticaily :
14 | through that, the concentraticns would be less. This is the
15 . line of maximum concentration. _
| |
16 & 2 Can you tell us, Dr. Guswa, what the line which repre- |
il :
I |
17 | sents the 19%9-year period shows? !
w [ A Yes. The 19-year period is represented by the black
19 dot. In the source block we have a concentration of 4,750
20 parts per billion, and we have a decreasing concentration
o1 i as we move away from the source block, and we calculate a
| !
22 “ zero concentration at approximately 900 feet, or less than a
PP Y
23 thousand feet from the source area.
o0 | Q So that after 19 years, according to your opinion, the

& -

25 trichloroethylene would have traveled less than 1,000 feet
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from the source area? i
-\ Yes, that's right.
Q Will you now tell uvs whal vour diagram tellis us abouts
25 years from the time of the dispcsal of the chemicals intc
the groundwater?
A We have a calculated ceoncentration from the source

block, and the reductien concentration as we move
the point of zero concentration 1s somewhere betwe
thousand and 1200 feet, or approximately 1100 Zeet

o) Now, is this diagram, "Calculated Concentrati

is that a standard diagram or standard form of dia

which are used by hydrogeologists in determining concentra-

tions and distance of travel of particular contami
L Yes, it 1is.

0 Will yecu tell the jury why the document is en
"Calculated Concentration Profiles™?

A Because that is in fact what we're showing he

and that is the profile of the concentration of a

away, anc

en 4

on Profiles,'!
gram
nants?

titled

re,

particular

chemical, the maximum line of concentration, 1f you will, as

we move from the source area along the center of t

Q Now, it has underneath the title, the parenth
"R eguals 3.8." Will you please tell the jury what
3.8 means?

A Yes. The R refers to the retardation factor

relative velocity of the chemical with respect to

he plume.
eses

R equals

or the

water.,
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Remember vesterdav I went through a little description oI

the difiarent parameters, and one of them

65-8

which was

chemical dependent is the retardaticn factor. Chenicals

are absorbed onto the site. They den’t move as fast 1nto

the water, and hence, we incorporate this

our analyses.

retardation into

Q Is there a range of appropriate retardation factcrs which
g Fprop

could be used for trichleorcethylene?

A Yes. As I mentioned yesterday, we have to consicder the

bulk density. We consider the porosity.
preferential abscrpticn of the material.
go into calculating a retardation factor,
of 3.8 is at the low end of the range for

ethvlene for this particular region.

2 And when you say 1t's at the low end of the range,

Wwe consider the

211 these factors

and a retardation

TCE or trichloroc-

can vou just tell us what you mean by "the low end of the

range"?

A By that I mean it 1is the lowest retardation, 1t has the

least effect in siowing down the movement of the chemicals.
0 What values did you use for the hydraulic conductivity

of the materials through which the chemical contamination

traveled in vyour model?

A The calculation process resulted in a hydraulic

conductivity assianment for each of the geologic materials

we were talking about, the ground outwash and vaxr:cus others.
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The grourd outwash depcsits, I used the value cf 113 Ieet
day foor hydraulic conductivity. For the kame cdeposits
I used the value of 38.8 feet per dav. Let me Jus: check
this. For the swamp deposits I used the value of 13 feet
per day. And for the fine grained cutwash I used the valu

of 8.3 feet per day. And for the ground moraine deposits

I used the value of .75 feet per day.

These numbers resulted from, one, the initial

=4

assignment of values based on literature information, review-

1o

bt

ing of the logs, and professional judgment. But they a:

resulted -- the final numbers resulted in the calibraticn

process or the reality check of the groundwater flow model.

) Now, did you make similar calculations for the distance

that perchlorcethylene could have traveled from the source
area over specified periods of time?
A Yes, I did.

Q Can you tell the jurv what you determined to be the

distance that perchloroethylene could have traveled from the

source area over the specified periods of time?

A Perchloroethylene has a higher tendency to absorb ont

the sediments, therefore, has a higher retardation factor,

and for 11 years I calculated that perchlorcethylene would

have moved less than 150 feet from the source area; at

19 years, less than 300 feet; and at 25 years, less than 500

feet.

Q
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! i C Could vou note on that exhibit, Dr. Guswa, pernags ovar
2 on the righ:-hind side, the -- I
3 2 I left my marker over there.
4 - Q Go ahead.
5 Would you note on this exhibit on the
6 right-hand side the distances and the time that you deter-
7 f mined for the perchloroethylene?
8 I & U0 think what I'll do is I'll just put TCE on here alsc
9 | Jjust toc summarize.
10 e Fine. That will be fine.
11 ; (Witness writing on diagram.)
12 i Q Now, I'm goling to ask yvou whether you made similar calcu
12 E lations for trans?
14 ¥ A Yes, I did.
15 f Q And whv don't you tell the jury what you determined for
16 +he distance that trans could have traveled from the source
17 E area, and if you would, could you write that on tne
18 exhibit as well?
19 | A Yes. The distance trans would have moved in 11 years
20 is less than 800 feet; in 19 years, less than 1300 feet; and
21 in 25 years, less than 1600 feet. Trans has a lower retarca-
22 || tion factor than either TCE or perc.
23 é A little code I'm using here. I'll put my
24 % abbreviaticn for the chemical name and then the number on the
25 é bottom, if you haven't figured it ocut, is the number of vears
|
|
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that I've calculated the distance. é
{(Witness writing on diagram.)
Q Hzving made those calculations, Dr. Guswa, what dc
you conclude from this analysis?
A Conclude that even if chemicals were released to the

groundwater system in 1960, the day the plant opened, they

could not have traveled -- they cculd not have reached

well H which is 2500 feet away from the source area.

9] Ané they could not have reached Well --
A Bv May of 1979.
Q By May of 1979. ©Nor could they have reached it within

the 25-year period that you have alsc used on your caliculaticns’
A That's correct.

o Now, I wculd like to show ycu a cross-section from your
three-dimensional wmodel ard ask you if you wouwld indicate

on that particular model the distances which the complaint
chemicals could have reached in traveling from the scurce
area. I just would like you to show the jury, and with regarc
to the topographical map that underlies the middle layer of

your three-dimensicnal medel, 1f you would indicate where the

.

source area is and where in your opinion is the farthest point

from the source area that the contamination could reach evern |
in 25 vyears.
A Okay. The source is right here. (Indicating). 25

years for the tetra cor perc, approximately that distance.

That's the perk 25 line. It's approximately 1n that range.
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For the TCE, approximately here and for the
trans agproximately here.
Q And if you would, would you point out to the jury once
again where on that diagram are Wells G and H?
A This is Well H, this is Well G.
Q I would also like you, if you could, Dr. Guswa, on
that diagram where you have different kind of materials, it
you'll indicate the permeability figures that you used that
you testified to a few minutes ago, the permeability or the
hydraulic conductivity figures?
A For the coarse-grained outwash, the yellow material,
113 feet per day; for the fine-grained outwash, the orange
material, 8.3 feet per day; and for the ground moraine,
0.75 feet per day.
Q Are there other hydraulic conductivity figures tha* vou use
that are not subsurface material on this particular chart
that you could just write down? Why don't we Just have the
record clear,
A For the kame deposits, 38.8 feet per day. Swamp i
deposits, 18 feet per day.

Q You have assigned, as you've testified and as you've

indicated on this diagram, a specific hydraulic conductivity
figure for each specific subsurface material that you en-
counter and the contamination traveling you would encounter

leaving the Grace site?
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A Yes.

Q Why, sir, do ycu not merely take some average figure of
all of these hydraulic conductivity values and use that
average figure in arriving at the hydraulic conductivity
values for the area between the Grace site and Wells G arnc
H?

A Principally 3if we're talking about a trip from Point A
to Point B and we're traveling at different velocities along
that trip, we need to know how much time and what velocity
we're traveling in each section of that trip. And the Judqus
statement this morning sort of illustrates that. He spent i
an awful lot of time on the bus this morning trying to get !
|
here, which delayed him. Similarlyv, the low permeability of |
the ground mcraine depesits slows down, it affects the trave%
time from the Cryovac plent. It is moving through low E
permeability and it is moving at a slow rate. The permeability
between the two locations is not appropriate.

Q Now, do you feel that a so-called cone-dimension model

is an adeguate method to analyze the travel time for chemicai
contamination from the Grace site within the Aberjona River
Valley as you understand it?

A No,

0] and will you tell the jury why you do not believe that

a one-dimensional model is a suitable methodology or a

|
|
sutiable method to analyze the travel time cof chemical
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contamination from the Grace site in the Aberjona River
Valley?

A Thers areseveral reasons, but there are two principal
ones. The first is the geologic variability, the difference.
in hydraulic conductivity of materials that exist between

the Cryovac plant and Wells G and H are the most fundamental
control on the movement of water and chemicals. Secondly, a
one-dimensional model does neot allow for consideration of

the effects of water pulled in from other sources, such as
the river, or such as lateral flow from upgracdient.

Q Will you tell the jury, Dr. Guswa, why you have
confidence in the conclusions that you have reached concerning
travel time or travel distance of contaminants from the Grace
property?

A Yes. First of all, I am confident that I have made an
exhaustive review of the available information and developed
a good understanding of the hydrogeologic conditions within
the Aberjona River Valley. Secondly, 1've used the most
powerful and sophisticated tool that we have avallable so
that I could incorporate those important factors into my
analysis. Thirdly, I have rigorously tested that model
through the three-stage calibration process using 119 wells

for which we have water level measurements to check the

reality -- to do the reality check on the model. And

fourthly, in addition to using what I consider to.be the
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best estimates of parameters, the chemical transport paraneta:s
I have alsc done an extensive analysis using cother combinati;ns
of parameters, some of which are extremely unrealistic

and unreasonable, and still conclude that chemicals cculd
not have reached Wells G and H by May of 1979 even if they
had left the day the plant opened.

Q I take it, Dr. Guswa, that the calculations that you
use -- and I don't know that we have mentioned this -- are
mathematical calculations which are fed into a ccomputer?

A That's correct.

Q and that the results that you have testified to are
actually results which are printed out from the computer
based upon the input into the computer and to the computer

program and to the modeling process that you've already

described?
A That's correct.
0 Could you resume your seat.
(Witness complies.)
O Now, you have determined that the chemical contaminatioj

which was found in Wells G and H in May of 1979 did not
come from the Cryovac site? ?
A That's correct.

Q What, sir, is your explanation for the presence of
contamination in Wells G and H in May of 19797

A That there are other sources for that contamination.
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Q And can you tell the jury what you mean by cther sources
for that contamination?
A There are several pathways by which chemicals could have
reached Wells G and H.
Q And how do you determine what are the pathways by whiché
chemical contamination could have reached Wells G and H?
A In corder to understand how the_chemicals would have
reached Wells G and H, we'd have to understand where the
water that is pumped from G and H comes from.
Q And where, Dr, Guswa, does the water which is pumped
from Wells G and H come from?
A There is flow of water within the aquifer from the east
where the Cryovac plant is located, but also the north and
from the west as it moves down the valley. This water
originates within a six-sguare-mile watershed north of
Wells G and H.
Q And within the six-sguare-mile watershed which exists
north of Wells G and H, where, in your opinion, does most
0f the water come from that is pumped from Wells G and H?
A Most of the water comes from the river.
Q You said yesterday that in your opinicn a substantial
amount of the water which was pumped from Wells G and H came
from the Aberijona River?

A That's correct.

Q Can you tell the jury what other mechanisms or what other
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sources of water within the Aberjona River -- excuse me --
within the Aberjona Valley in acddition to the river could
be sources of contaminated water to Wells G ard H?

A One socurce would be groundwater flow parallel to the
Aberjona River as the groundwater moves from the north to
the south through the center of that bedrock valley.

Q And that would be --Just to direct your attention to
the diagram or the photograph on your left, you're talking
about groundwater which would be flowing from a northerly
direction down towards Wells G and H?

A That's correct.

Q All right. So in additien to the river and in addition

to the groundwater flowing from the north toward Wells G
and H, what other mechanisms are there within the Aberjocna
River Valley which could have placed contaminated water in

Wells G and H?

A A third source would be exfiltration or flooding of the i

sewear system itself.

Q And could you tell the jury what the mechanism of the
sewer exfiltration 1s which could get contaminated water
into G and H?

A Yes, The red line represents the two sewers that run
north-south parallel to the Aberjona River. It has been
known that at times of high rainfaill or flooding or high

sewer flow, that the manholes on some of those sewers have
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been poppred up, popped open, and that the sewerace has Spiliei
cut from the sewers onto the grcocund. And it has actually
happened within the are=a between Salem Street and Olymgia
Avenue. And once that material falls on the land surface,
it is either falling on the marshy area of the Aberjona
River and spreading laterally on the marshy area or else it
is falling onto the ground and entering into the ground.
Either way it will get into the ground in response to pumping
of Wells G and H and move laterally to Wells G and H in
response to that pumping. |
Q In additicn to the river, to the groundwater under the
river, and to sewer exfiltration, tell us, if you will, of
another source of contaminated water to Wells G and H and
what the mechanism is by which that contaminated water
reaches Wells G and H? i
A A fourth mechanism would be the historic flooding of .
the Aberjona River. As I mentioned, there is a six-square |
mile watershed located north of Wells G and H. This area
has been known to fleod. And particularly since the con-
struction of the industry complex and draining of Mishawum ;

Lake, the frequency of flooding and the magnitude of flooding

i
has increased in the last 10 years. And the flocding, the

increased rainfall and runcff goes out the drainage ditches,

floods the lagoons. BAny chemical storage in the lagoons i
!

will overflow and be mixed in with the water flowing down the

valley during this period ¢f increased storm runcff. And ‘
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the only place that material can spread out is in the |
Aberjona River Valley next to Wells G and H. And we now
know -- or I know and I hope that everyone else knows, that
the Aberjona River is not a single little river flowing down |
through the valley but is a rather wide marshy area several

hunéred feet wide; and when that is flooded, that whole area

is flooded. 2Any chemicals in that water will also be
spread laterally in that area. BAnd once it is distributed
uniformly or non-uniformly in that area, the wells are
pumping, they will pull that water intc the ground; and if
it has chemicals in it, the chemicals will get into the wells.
Q In additicn to the river, the aguifer, the sewer ex-
filtration and flooding, 1s there yvet a fifth mechanism
by which contaminated water cculd get to Wells G and H?
A Yes. If there are local sources of contamination within
the area of influence of the pumping wells, they may
contribute to the contamination in Wells G and H.
Q Now, is it your opinion, Dr. Guswa, that any cf these
mechanisms, any ©of these five mechanisms that you've just
described, could. be a source of the contaminated water which
was found in Wells G and H in May of 19792
A Yes,

MR. SCHLICHTMANN: Objection.

THE COURT: What is the basis of the -- Will

you tell me the basis of the obhjection?
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MR. SCHLICETMANN: "Could be."”
THE COURT: Could I have the guestion?

(Question read.)
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THE COURT: Objection sustained.

Q ALl right. 1Is it your opinion, Dr. Cuswa, that anyv cof |
these five sources of contarmination that vou have information
or you have evidence, that anyv ¢f these five sources of
contamination in fact contaminated, in your opinion, at leasct
to the degree of certainty that you would want as a nvdro-
geologist, the wells in May of 197972

A I'm confused by the question.

Q 211 right. Let me rephrase the guestion.

Are you satisfied that any of the five
mechanisms that I've just described, considering the investi-
gations that you've made of this area which I will get to in:
a moment, that any cf these five mechanisms could have been
the mechanism by which contaminants reached Wells G and H
in May of 19792

MR. SCHLICHTMANN: I think the wording 1is
crucial to the objection.

THE COURT; Sustained.

Q Do you have an opinion as to whether any of these
mechanisms were in fact the source of contamination?

A I dor.'t know that any particular mechanism was the exact

source of contamination.

Q But in your opinicn these are mechanisms that existed
in the valley throughout the period of time that Wells G andi

K were pumpling?
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Pl That's ccrrect.
0 Have vou reviewed pricr investigaticons of contuamirnation
aleng the Akerjona River?
- Yes, I have.
Q And have you, in the course of that investigation,

reviewed information which sets forth what the traditional

indicators of industrial pollution are alcng the Aberjona

River?
A Yes, I have.
Q And have you reviewed information which indicates those

traditional sources of industrial pollution within the water
which was pumped from Wells G and H?

-y Yes, I have.

Q And have you prepared an exhibit which shows those
traditional indicators of industrial pcllution for Wells G --
for the waters pumped from Wells G and H?

A Yes, I have.

o} Could ycu come over to the area of the jury?

Let me show you, Dr. Guswa, a diagram which 1s
noted as G-974, and I would ask you to take a moment and
describe to the jury what that diagram depicts.

A This diagram is intended to illustrate the water, the
general quality of water as determined by the basic inorganic

parameters that were typically analyzed for water supply

systems as ecarly as the 1960s, what that water consisted of,
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ané to compare it to water which is in a non-industrialized
Or a pristine environment.

Q So the numbers and figures that are on the right hand
of the chart are actual measurements cof the water, of the
contaminaticn of the waters which were pumped from Wells G

and H in a period from October of 1%63, which was in fact

before the first well was installed, until September of 19797

A That's correct.
Q and the diacram on the left side of the sheet indicates
an area -- perhaps you could describe that again -- where thosc

particular figures were taken and why you usecd that in

comparison to the waters from Wells G and H.

a Oak Bluffs is on Martha's Vineyard. This 1s a test wcll

that was installed as part of a water supply exploration
program or. Martha's Vinevard, and this represents or is
intended to represent probably the best natural water that
one could drink. There are no external influences on the
quality of the water. This represents sort of a natural
groundwater where it 1is not affected by man's activities.

Q Can you tell us what this particular diagram reflects?
A There are several traditional parameters that were
analyzed for as part of a water guality testing program.
The normal procedure in the installation of a well field

would be to do some initial test work to evaluate the

hvdraulic property of the area, and also to take some water
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quality samples as a preliminary screen to evaluate the suit—
ability of the water for drinking purposes.

Subsequent to a well field being in operatio:{
there would be periodic samples, water gquality samples
collected and analyzed by the State of Massachusetts at the |
Lawrence Experiment Station and reported to the state or the
town, and reported to the state as an indicator of the qualitg
of the water which is being supplied by those pumping wells.

The typical parameters included socdium,
chloride, nitrate, nitrite, which is a different form of
nitrogen, ammonia, which is alsoc a nitrogen species, iron,
manganese, sulfate, specific conductants, and total

chloroform.

Some of these parameters are analyzed. For :
I
|

instance, iron and manganese are analyzed primarily because
of the water treatment problems, not because they are a health

hazard but because they create objectlonable colors tc the

water. They'll turn your shirts yellow and they'll stain

your sinks because of the 1lron and manganese.

The other parameters have been used by people
like myself as an indicator of industrial pollution.
Q Now, why are those parameters used in your profession

as indicators of industrial pollution? And perhaps you

could direct the jury's attention to specific chemicals ir

this regard. ' '
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A Chlcride arnd sodium, high ccrnecentreations of chlcride

and sodium, ard these are high concenirations of chlorice

and sodium, result from several mechanisms. One, highway

salt is a causes of some concentrations. It 1s a&lsc character

tic of landfill leachate, and is also characteristic cf indus-

trial waste water discharge.

There is also known to be a high constituent
in the Aberjona River guality, and that's indicated in the
hydrologic atmosphere. Nitrate and nitrogen forms are

generally nct naturally occurring species, particularly the

nitrate. It is unusual to find nitrate in water.
8} Where do the nitrates come from?
A One of the principal sources would be fertilizer. The

laces that vou find nitrates are under stockyards in the
| % Y

Midwest of the United States. Ycu f£ind nitrates under
golf courses where there's been a lot of fertilization. You
find nitrates in -- as a result of decomposing human ©r anima.

waste such as pliggeries, such as sewage treatment plants.

You alsc find nitrates associated with munitions plants, and

vou also find nitrates associated with various chemical

industries.

Q In all of the testing data that you indicated on the

chart for that period of time, there were nitrates founc
in the drinking water that came from Wells G and H?

A That's correct.
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0 Why don't vou continue.

A Sulfate 1is not naturally -- the conly occurrance oo

sulfate is usually as a result of decomposition cf a mineral

we call gvpsum. It is unusual to find sulfate in natural

groundwater. When we see concentrations of sulfate this

high, that is a first flag that we have a source of industrial

pollution nearby.

Specific conductants is an indicator of the

gross composition of the water as it relates to ionic species,

charged ions. You know, if you know hydroger, Hy0, water,
that's hydrcgen with a plus sigr and ¢xygen with a minus
sign. When we have these mixed in the water, some have
plus signs and some have minus signs, and they combine to
give us a specific conductant reading.

This is a high number for specific conductants
and is an indicator of industrial pollubon.
Q All right. With regard to the calculations that have
been taken from the Aberjona River well fields, the G and H
well field, would you tell us, Dr. Guswa, why that data of
these materials in the drinking water at Wells G and H tells
you that this is the result of industrial pollution?

A The early parts of my investigation was to review this

kind of information and summarize the chemistry cf the water

for Wells G and H, and based on my experience of a practicing

groundwater hydrologist, in lccking at these kinds of materia

3

Ut
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my first reaction was "These people are drinking wastawater.
I+ iz the characteristic constitutents that you f£ind are :
nct naturally occurring. They are the result of scome kind of
human caused activity, either highway salt pile, industrial
waste discharge, manure piles, or 1is so typical of industrial
waste contaminated groundwater.

7 You've indicated a presence of sulfates 1n the water

pumped from Wells G and H.

A Yes.

Q Are you able, in the context of the Aberjona River

valley, are you able to trace those sulfates to a particular

source?
A As I mentioned, sulfate is not naturally occurring.
Sulfates are found in the wells. There is evidence -- there

is information recarding Stepan Chemical Company and citing
them for discharge of high sulfate waste.

Q Let me show you, Dr. Guswa, two pages from the

report of Mr. Cady which has been already introduced 1in

evidence, and ask you if you could just use these two enlarge-

|
ments of those pages to describe to the jury what you mean
when you say that the location of Natioral Polychemical 1is,

!

in your opinion, a source of the sulfates that are found
in Wells G and H? ;
A These samples were collected from the Stepan Polychemicai

area, from the drainage ditches that were flowing from the
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! property and ultimately discharcing tc the Aberjona River.
2 These materials had chleride concentrations of 530 to 2,000
3 sulfate concentrations of almost 2,000 to -— it looks like
i
4 about 6,000, 5,750. We have nitrate concentrations cf 54. |
5 Q Now, in addition to the nitrates and the sulfates and thé
& chlorides, were there other indications of industrial
7 pollution found in the waters pumped from Wwells G and H?
8 A Yes. A&Another indicator is chloroform. Chlorcform 1is
9 a form of bacteria that also is dlrectly associated with
10 decomposing crganic matter such as waste.
e Anything else?
|
12 | A Nitrogen speciles, the sodium and the chloride, those
13 are =~-=
14 Q wWas arsenic ever found in the waters pumped from Wells G
15 and H?
18 A Yes, 1t was.
17
18 .
19 |
20
21
22
23 |
24
25
|
. |
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Q When was arsenic found in the waters pumped from Wells
G and H?
A There was a sample of Wells G and H made in 18789,

September of 1979, that detected arsenic.

Q Is arsenic a naturally occurring substance that one
would expect to find in drinking water?

A No.

Q Do you have an opinion as to what would be the potential
sources of arsenic which were found in Wells G and H? .

MR. SCHLICHTMANN: Objection.

Q Yes.

THE CCURT: I1'1]l permit that.
Q You may answer.
A Yes, I do.

Q Would you please tell the jury.

A Yes. There are two locations that I think could be the

source of the arsenic. One would be the arsenic lagoons

located in the Stauffer Chemical area. If they were transporzed

down to the vicinity of Wells G and H, they could have been
pumped intce the wells.

Secondly, there was a dump in 1971 for abouti
150 barrels on Olympia Avenue. One of those barrels was
sampled and analyzed and contained 1,000 parts per million
of arsenic.

THE COURT: What was the date of that, please?
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THZ WITNESS: Parden?

THZ CDURT: What was the date?

THE WIT NESS: That was in 1971.
Q Can yv:u do the mathematics for us, since we're used to
thinking in terms of parts per billicn, and tell us what
1,000 parts per million is in parts per billion?
A One thousand parts per million is one million parts
per bkillion.
Q Now, Dr, Guswa, what 1s the significance to you as a
hydrogeoclogist to finding these industrial contaminants in
the waters of Wells G and H?
A To me, this is a second indication of the hydraulic
connection between the river and Wells G and H. All of
these reports that I have talked about refer to discharges
of these chemicals, these trial chemicals to the surface
water bodies, to the drainage ditches, to the Aberjona
River, or disposal on the land, Olympia Avenue near the
Aberjona River. These chemicals show up in Wells G and H.
These chemicals are not natural groundwater chemicals.
These chemicals could only have come from the river itself.
Q Now, does the presence of these contaminants in the
waters of Wells G and H provide to you evidence that other
contamination associated with the Aberjona River also got
into Wells G and H?

MR. SCHLICHTMANN: Objection te form and
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substance,

MR. KEATING: I didn't hear you, Mr.
Schlichtmann. I'm sorry.

MR. SCHLICHTMANN: Okjection to the form
and to the substance.

THE COURT: May I have the guestion back,
rlease.

{Question read.)

THE COURT: The ground of your objection,

Mr. Schiichtmann?

"could".

THE COURT: Substance what?

MR. SCHLICHTMANN: "Could", again. Specu-
lation.

MR. KEATING: I'm asking his opinion, your
Honor.

THE COURT: I understand.

MR. KEATING: As an expert.

THE COURT: I'll permit the gquestion.

MR. KEATING: 1Is the objection overruled,
your Honor

THE COURT: Yes.
Q All right. You may answer.

A Could I have it read back again.

=

MR. SCHLICHTMANN: Form, leading; and substaqce,
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{Cuestion read.)
A The fact that these chemicals got into Wells G ang ®
doesn't preclude that if there were any chemicals in the
Aberjona River, they also would have gotter into Wells G
and H.
Q Now, have you reviewed data about the complaint chemicals
in this case that were found in the river or in areas
associated with the Aberiona River?

b Yes, I have.

MR. SCHLICHTMANN: Your Honor. ORkjection.-
May we see you at the Side Bar on this issue?

THE COURT: Yes. :

CONFERENCE AT THE SIDE BAR AS FOLLOWS:
MR. SCHLICHTMANN: The objection 1s that in
light of his answer that he doesn't have an opinlon as to
the sources of contamination to Wells G and H, I think thét
we can't get into this particular area, unless he has the i
opinion, Then he's trying to do it sideways., If he has an
opinion--- !
THE COURT: He has stated an opinion that
substantial amocunts of water pumped by Wells G and H was i
river water. Now the question 1is being asked were there
sources of the complaint chemicals which were in the river

water, in effect.
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MR. SCHLICHTHMANN: Y¥Yes. But I think it has
to be put in the context of his previcus answer. He savs

he doesn't have an opinion that the river was one of the

sources.

MR. KEATING: He does.

MR. SCHLICHTMANN: He named the mechanisms.
He named all cf them. "Do you have an opinion whether in
fact they were a source." He says, "I don't know." So

until he has that opinion---

THE COURT: The guestion now is whether they
were sources which would adeguately explain the presence of
this stuff in the river. I think that is apprepriate.

MR. SCHLICHTHMANN: In the river?

THE COURT: In the river water. And he said
the river water went into the wells,

MR. KEATING: BAnd he said the groundwater

would flow down to the wells.

THE COURT: He hasn't identified specifically

groundwater. But he said that -- First he said 50 percent,
now he says most of the water was river water -- maybe most
is 51 percent, I don't know.

MR. SCHLICHTMANN: That's the standard. I'll
take 50.

MR. KEATING: Fifty I think is what he's

saying.
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63-34

Sc now the guestion, as I

is dealing with river water. DNow if you want

to get off into groundwater flows from here and there, vou

might have more of a problem, but right now you're still with

river water.

well clear this up right now.

he's also with the east drainage ditch which is part of the riwer

MR. KEATING

: Just so we —— We might as

He's with river water, but

And he's also with complaint chemical contamination which

is found in various locations next to the river. That 1is

why I asked him about either in the river or associated

with the river, which in his c¢opinion would either flow into

the river because of the watershed or would be part of the

aguifer, move down towards Wells G and H.

flooding.

more and

potentia

MS. LYNCH: Or would be picked up because cof
THE COURT: Well, now you're getting into
more——-
MR. KEATING: I think all of these are
l, your Honor. No one did the testing —-- He doesn't

want to say that the 200 parts per billion in May of '79

definitely came from here or definitely came from here.

THE COURT:

Tell me,

while we're at this,

was the water pumped through Wells G and H during the pumping

litest in

‘85,

'86 tested?




L

10

11

12

13

14

15

18

17

18

19

20

21

22

23

24

25

68-35

MR. SCHLICHTMANN: Yes.

MR. FACHER:

THEZ COURT:

MR. FACHER:

THE COURT:

MR. FACHER:

THE COURT:

December you're talking about?

December, January.

Chemical tests? |

Chemical tests.

Yes.

And what did it show?

MR. SCHLICHTMANN: Contamination of the

water of these chlorinated hydrocarbcons. The same chemicals

and the same ratios.

Ms. LYNCH:

perc.

THE COCURT:

we're down to?

No. Decreasing TCE, increasing

They were all there, the four

MR. SCHLICHTHMANN: Yes.

THE COURT:

Well, I think if you limit it to the river

and the tributaries and stuff that would flow into the

Four for him, three for you.

river up above, I think it is a proper examination. Now,

that certainly ought to be separated out.

MR, KEATING:

THE COURT:
in your guestion.

MR. KEATING:

THE COURT:

Separated out from what?

I think you ought to isolate that

River or into the river?

Yes.
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FIR. KEATING: a1l right. Fine.

THE COURT: And I'll deal with that one
first because that one is okav. When you start going into
miscellanecous groundwater flows from here, there, and
everywhere about which he says he has, as you say, he has

no specific opinion, then we get into problems. But I'll

take those up cne at a time, depending on what your guestion

is.
MR. KEATING: Let me just say this. I

guess what's good for the goose i1s good for the gander.

We've got chemical readings that Mr. Drobinski and Dr, Pinder

testified about in wells that are between our site and
Wells G and H, none of which occurred before May of '79,

all of which are '81, '82, '83, the readings. These are

inferences that I think you're going to permit Mr. Schlichtmarnn

to arque to the jury, permit the inference that 1s the descend-

ing scale to G and H and all that from our site?

THE COURT: Yes.

MR. KEATING: Now I am asking for the same
consideration ceoncerning locations of contaminated ground-
water in other areas which are sources.

THE COURT: If he can give an opinion that
in his opinion they came from there, fine.

MR. KEATING:; That is what he will do.

THE COURT: ‘He just said he can't.
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MR. KEATING: He can't tell you and I decn't
think, frankly, Mr. Drobinski---

MR. SCHLICHTMANN: Dr. Pinder.

MR. KEATING: Either would have had the
dutzpah to say the particular 200 parts per billion in
May of '79 came from particularly this well and at this
particular time.

MR. SCHLICHTMANN: He didn't. He testified
as to the sources. It seems, what he said -- maybe I'm wrongi
-- he said that he can't identify -~ He identified the
mechanisms, but he couldn't say these were sources for the

G and H pollution.

MR. KEATING: He can't say in May of '79 the
200 parts per billion definitely came from Stephan Chemical,
definitely came from this, but they're all potential sources:
of pollution, they're. all within the hydraulic area that
moves down the river, and that his -- As he said in his
opinion, that any one of them could have been the potertial
sources of contamination which I thought---

THE COURT: Well, as usual, my little pea
brain works on a very low scale, and I have to take one
guestion at a time.

MR, KEATING: Fine.

END OF CONFERENCE AT THE BENCH.
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Q (By Mr. Keating) I'm not sure if I asked you this
before, but if I didn't I'll repeat myself., Have you caused
an exhibit to be prepared showing locations where trichloro—i
ethylene was found either in the Aberjona River or in the
areas leading into the Aberjona River?
A Yes, I have.
Q Would you show us that, please.

MR. KEATING: Your Honor, this is a chalk,
it is G-975. It is similar to the diagram =-- this is just
so you understand -- the photograph that Mr. DeFeo used last
week. It has some differences. But it looks much like it.
Q Could you tell the jury, Dr. Guswa, what that particular
photograph represents?
A Yes. This is a 1973 aerial photograph of the Aberjona
River Valley. The approximate leccations of Wells G and H anq
the Cryovac plant, the Aberijona River and its tributaries
to the north.
Q What are the blue areas that are hatched, have hatch
marks across them or lines drawn across them?
A They represent swampy or marshy areas. |
Q S50 just directing the Jjury's attention to the area
north of Salem Street where Wells G and H are---
A The Aberjcona River flows through the center of this

marsh area and spreads out laterally within the extent of

this blue area.
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O Now, let me show you an overlay, which was used when
Mr. DeFeo testified last week, and that is marked G-877,
and can you tell the jury what that overlay represents?
A This overlay includes some of the industries which are
located north of Wells G and H within the drainage basin of
the Aberjona River.
Q Now, let me show you a further overlay. Now, I show
you an overlay marked G-977, and before you identify what
that overlay depicts, could you just put on the board these
legends and then tell the jury what the legends are and what
the overlay depicts?
A The first legend or explanation indicates the first
overlay, which was the one that indicated the industries

or some of the industries located north of Wells G and H

within the Aberjona River drainage basin.

The second, the red dotted and triangled
overlay is an indication of locations where trichloroethyleﬁe?
has been found within the surface water system meaning the
river itself and the tributaries or the drainage ditches whicﬁ
lead to the river north of wells -~ well north of Salem
Street in the Aberjona River Basin.

Q Weould you tell the jury, Dr. Guswa, the areas in which |
trichlorocethylene has been found in the surface waters

north cf Wells G and H or north of Salem Street and describe

to the jury what that overlay depicts in terms of the
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concentrations and locaticon of these socurces of trichlcro-

ethylene?
A Yes. There are several sources of information for tnlis
overlay. The red circles represent information that was i

contained in one of the FIT reports, the E&E FIT report

regarding the east drainage ditch.

Q Can you just make —- You may need a pointer.
A I have one.
Q Could you just go through and point out to the jury i

these particular locations?
A The east drainage ditch runs parallel to and on both
sides of the railrocad track, Boston and Maine railroad
track, down to approximately Hall's Brook. The name East
Drainage Ditch was assigned because it was east of the
0lin Chemical Company.

There are adcéitional sewer samples or samples:

collected out of the sewers and those are represented by these
red triangles; this information is either in an EPA memo i

|
or FIT reports. And there's another sewer sample report of

a midnight dumper, and that concentration is reported down

here.
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A We alsc have a soll sample for Hemenway Trucking, the
barrel area lccated ¢n the banks of the Aberjona River, and
that was found -~ the samples were, I guess, gotten irn Febr:a&;
of this year. Each of these dots represents a sampling
point for which trichlorcethylene was detected during this
investigation of what was called the east cdrainage ditch.
And in some cases we have actual laboratory analysis values
because these samples were sent to a laboratory for
gquantification of the concentraticn of trichlorcethylene.

The others report a relative ranking of
concentration, low, medium and high, based on an EPA screening
analysis that they used. The low represents concentrations oZ

one to500 parts per biillion. Medium is 500 toc a thousand

parts per billion. And high is greater than 1,000 parts per

billion.
o Could you take us, Dr. Guswa, on a trip down the

Aberjona River and show us where these concentrations occurrec

and what the concentrations were? |

A Yes.
0 In certain parts? :
pay Yes. There's a chemical industry, Raffi & Swanson,

located just north of Eanes Street, and that's located on i

the side of the drainage ditch. The concentration reported

was in the medium range, which is 500 to a thousand parts

per billion.
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i ! MR. SCHLICHTMANN: We're talxing about what

2 ! specific chemical?

3 | THE WITWESS: Trichleoroethylene.

4 A Ancé we come down past Naticnal Polychemical Cempany OX

5 % 0lin Chemical Cocmpany, or what used to be called Stepan

6 ! Chemical. There were places where trichloroethvlene were

7 ; detected, numbers as low as 14 to 23. We have the countificar

8 ; tion of numbers to 100 parts per billion a little kit south of

9 ; the Olin Chemical Company. ;

10 é We get across from the E. C. Whitney Barrel ?

i

11 : Company the three J, called the EPA's Js, its approximation,

12 ! meaning ~-- I'm not sure how much there 1s, but there 1is

13 indication of three parts per billion of trichloroethylene,

14 as well as less than 10. We have the source that were sampled

15 | just opposite the E. C. Whitney Barrel property as well as 5

16 . the Whitney Barrel storage area. ?

17 Then we have a whole storage of samples where%

i

18 TCE was detected opposite New England Pigments and Resins, !

19 and adjacent to that was the East Storage Dump, and these were

20 detected in this drainage ditch. ﬁ

21 MR. SCELICHTMANN:; What were the amounts?

22 Could we have the concentrations?

23 Q If you know the concentration, why don't you give

54 the concentration.

25 A The concentrations, the L meaning a sample indicated 1 tF
500 parts per billion, and M meaning 500 to a thousand partsf
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per billion, and E meaning greatcer thar a thousand parts per
billion.

A+ the Weburn dump, an indica<tion c¢if 500 to
greater than a *thousand parts per billion, surface water bodr
adjacent to the Woburn dump, an indicatlon of greater than a
thousand parts per billion in that surface water body.
Adjacent to Woburn Barrel at the confluence of Hall's Brecck
several samples indicating below TCE concentration, meanin®
one to 500, the quantification cf one sample, 12. Then there
is a surface water sample collected at the end of Mishawum
Lake, the drainage river area here where the Aberiona
River goes under Mishawum Road, and that had less than 10
parts per billion. And at the south end of just north of

Salem Street there were two samples collected with 27 and 30

parts per billion of TCE from the surface water.

Q Now, all of these readings that you just referres

to the jury are within the surface of the Aberjona River valljey

as 1t extends north from Wells G and H?

A That's correct.

Q and all are sources, in your opinion, of contamination

to Wells G and H?

A That's correct.

Q Now, was there any evidence of perchloroethylene or
trichlorcethylene found at any of the barrel companics that

are along the Aberjona River?
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A Yes.
Q And can vou tell the Jjury where those ccncentrations cf?
trichlcroethyiene and perchloroethylene were fournd?

A Well, at the Woburn Barrel there was concentraticns

of trichlorcethylene found. Also at Whitrnev Barrel there
were concentrations of trichleoroethyiene found, and in additicn,
there was a barrel dump on the Hemenway Transport property |
where trichlorocethylene was found.

Q Now, within the river itself, no matter how you define
it, the map or the narrow band or whatever within the

river itself,was there trichlorcethylene fcund?

A Yes.
|
|
Q And will vou tell the jury agaln -- perhaps you already
have -- but where withir the river itself was the trichloro-

ethylene found?
A There were three low cases, one at approximately

Mishawum Roacd, a less than 10 parts per billion, two

samples collected north of Salem Street, 27 and 30 parts per |
!

billicn.

0 And also within the drainage ditch, samples found within

the drainage ditch?
A Oh, within the drainage ditch, yes, 13 parts per billion
at Hall's Brook just south of the Woburn -- no, at Hall's

Brook. 22 to a hundred within the drainage c:itch between

National Polychemical and New England Pigmernts ana Resins, AN
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14 to 50, a range of 14 to 50 just south of Raff: & Swanson
: A , i
in the drainage ditch. ;
|
Q Now, have vou brought with you, Dr. Guswa, an example -

Incidentally, is this information that vou just referred

to, these chemical results, contained in what are known as

FIT reports?

A Yes.

Q And a FIT report is a report which is prepared by and cous
what?

A Prepared by Ecclogy & Environment, which was an EPA

contractor, to do field investigations cof waste disposal sites

or suspected waste disposal sites, as an attempt to help the
EPA set their priorities in which sites would need immediate
action for cleanup.

Q Are the calculations that are recorded in these =717
reports calculations and readings that you as a hydrologist
rely upon in forming your opinions?

A Yes,

Q All right. ©Now, I want to show you an analysis from
the United States Environmental Protection Agency, dated
February 21, 1980, that is an analysis referring to Stepan
Chemical Company. Can you show the jury where Stepan Chemic%i

|
Company is ¢on ycur map?

. : .
A Yes. Stepan, it's Olin, National, and Stepan Polychemical.
|
I
They were multiple owners of the same facility. Excuse me, 6 |

|
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sequential owners, not all at the same time.

Q Using this erlargem:nt <f the results of chemical testing

by the EPaA as an illustrative example of the date that you
have taken into consideration in the preparation of that

overlay, can yvou show the jury how the data is represented

on the test sheet?

A Yes. This is an indication of the sample number, the

location of the sample, east drainage ditch upstream of Stepan,

which means it's located up here; and we have a reported value

of trichlorcethyvlene, 10 to 50 parts per billion. That in

fact is this sample right here.

Q Is there any other chemical that you located there

besides the trichloroethvlene?

A Yes. There was also found 1,1,l-trichlorocethane, and

that was found at a concentration of 10 to 50 parts per billion

also.

Q You mentioned earlier that there was a test of the riveq

water in the vicinity of Salem Street which revealed the pres

of trichlorcethylene?

A That's correct.

Q Did the FIT report concerning Stepan Chemical set forth
the conclusion as to where the trichloroethylene found at

Salem Street canme from?

2 It was the FIT report regarding the east drainage ditch,

and it did.

enz
i

|

i

|

|

-
"
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0 And what 4id it say?
A It said that the likely soudrce —-- that the east drairage
ditch was the likely source of the TCE concentrations Zcund
in the surface water at Salem Street.
Q Now, I want to show you --

THE COURT: Excuse me. What was the level
cf concentration found in the water at Salem Street?

THE WITNESS: 27 and 30 parts per billion.
Q I want to show you an enlargement, Dr. Guswa, of a pacs
from the FIT report prepared by the Environmental Protecticn
Agency concerning the conclusion that vou Jjust reached, ard I
would like to have you read, if you would, to the jury what th;
report concluées as to the source of the trichloroethyiene

that was found at Salem Street.

A Ckay.

"Concentrations of trichlorcethylene wers
consistently detected at and south of Sampling Point 10"
which is in this area here, but I'l1l get my map to confirm
that. "Highest concentrations were detected on the east
side of the railroad tracks. Abutting the railroad tracks
on the east side are E. C. Whitney & Sons, Incorporated, a
barrel reclaiming operation, and a storage area for the Whitﬁcy

Barrel Company, alsc a barrel reclaim operation. Large

gquantities of drums and tanks are stored on these properties.

(See Figures 13 and 14). Leakage of liquids from these
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facilities may be the major source of trichlcorcethylene con- .
taninuticn of the east drainage ditch."

The next paragraph reads: "Low levels of
trichlorcethylene were also detected iIn Hall's Broox ups:tireanr
£ its confluence with the east drainage ditch. Several
culprits leading into Hall's Brook were noted during sampling,
three parts per billion of trichloroethylene was detected atf
the entrance of Hall's Brook -- the entrance to Hall's Brook
storage area. Trichlorcethylene has been detected in the
Aberjona River as far as three miles south of Hall's Brook

storage area (Appendix D). The east dralnage ditch and Hail'

e

Brook are very likely the sources of that contamination.” i
Q Now, the area which 1s three miles south as referred !

to in that chart is where?

A Here. (Indicatingj}.
Q Salem Street?

|
A Yes.

!
0 Which is an area south of Wells G and H? '
A That's correct.
O Is it your opinion, Dr. Guswa, that the aquifer

beneath the Aberjona River has been a source of transport

for complaint chemicals?

A Yes. |

Q And will you tell the jury why you reached that conclusipni

A Because the aguifer flows parallel to the river 1r the
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course of drain materials, it 1s the ccurse of drain mate:ia;s
in the zenter of the valley, and the groundwater and
surface water systems are in close connection throughout the |
valley, and the chemicals that are in the surface water get
into the groundwater system and they travel through the
groundwater system as well as the surface water systen.

Q and the direction of flow of the groundwater system

going from the area at the top of this photograph going down

towards WellsG and H is what, sir?

A Is from nerth to south. %
Q Up there past Wells G and H? !

|
A That's correct. :
Q Now, —-—- I'll leave that here for a moment.

You mentioned earlier flooding as a mechanisnh

to get contaminated water into Wells G and H?
A Correct.

Q Have you made a study of the flood history in the Aberjona

River Valley?

A Yes, I have.

Q Before vou tell us what that history revealed, I want ta
y .

ask you a couple of questions about the Aberjona River, and
you've referred to this earlier, but is the Aberjona River,
particularly in the area of Wells G and H, a thin ribbon of
water which passes by Wells G and H?

A No, it is not.
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- Yoo Will you describe, sir, for the jury what is the naturei
i 2 of the Aberjora River as it passes down south of 128 and
3 south cf Olympia Avenue towards Salem Street?
4 | A Between Olympia Avenue and Salem Street the Aberjona
i
5 ' River is in fact a marshy, swampy area that spreads cut laterzcl!
6 for several hundred feet because it is backed up behind Salem
7 Street at the topographic high at gzlem Street.
8 0 I want to show vou a photograph marked G-979 and ask you
9 % if you could tell me what that photograph represents? What §
- 10 | 1is this a photograph of? i
" A This is a photograph of Monitoring Well 5-89 adjacent to
12 : Well H and the Aberjona River itself.
- 13 Q Now, where is $-89 ané Well H, if you can show us on
14 this?
B4 A 5-89 1is adjacen£ to Well H.
16 : Q In other words, it's within this little circle that's
17 here?
18 A That's correct. It's within 50 feet of Well H.
19 Q All right. Now, when, sir, was this photograph taken?
20 A This was taken about two weeks ago when some cof my
21 people that work with me were collecting a peat sample from
22 the Aberjona River,
23 Q Does this photograph represent the river as it exists
24 within the area of Well H without regard to flooding?
! 235 | A Yes.
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Q And is this picture a fair ard accurate represen
wha: the Abcricna River in the vicinity cf Well 89 locked
two weeks ago?
A Yes.

MR. SCHLICHTMANN: No objection.

MR. KEATING: I'd like to offer this, your
Honor. I think there's no objection.

THZ COURT: I hear nc objections. It's
admitted.

What's the number of it?

MR, KEATING: G-979.

{Photograph admitted in evidence as

Defendant Grace Exhibit G-979.)

aTtlon oI
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Q

Now would you tell the jury, Dr. Guswa, what G-979 tells

you about the river and the width of the river in the area

of Well H?

A

Well, this picture is taxen standing at the edge of

the water, the edge of the Aberjona River, if you will, and

approximately 30 feet from Well H. And we have used the

term

river to describe the Aberjona River, Used the word

river. But it maybe is not clear to evervene that the

river is not a thinsrip,

Olympia Avenue and Salem Street,

very

approximately four inches or six inches deep at this locatiorn

here.

shallow surface water body, and that this water is

And this condition 1is representative of what the

river was like most of the time. And when Wells G and E

are pumping, we're not only talKking about inducing flow of

water out of the main river channel but we are talking about

pulling and dewatering this portion of the river, sucking

this

water directly into the ground. In fact, I believe

we've already heard testimony to that effect regarding what

happened the day cf the pump test.

Q

A

Now, that has to do with the cracking ice?

Yes.

This does not represent the river at flood time?
No, it does not.

Now, have you prepared an exhibit which shows what the

sinucus channel that flows between

but is in fact a very wide,
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flood history has been within the Aberjona River Valley?
- Yes, I have.
Q I show you what's been marked as G-973, Dr. Guswa,
which is entitled, "History of Flooding in the Aberjona
River from 1940 to 1983," and ask you to tell the jury what
that chart represents.
A Yes. This chart was prepared on the basis of informatioh
that we obtained from the U.S. Geological Survey. In additio;
to asking for the basic stream flow information, we asked %

for the information they had on the flood frequency of the

Aberjona River. That is a separate -- It's based on the

same stream flow information, but it's a separate compilation

of that information and it reflects the stream flow or the
flocoding flow of the Aberjona River, the peak flow, if you
will, the maximum flow of the river for each year from 1940

through 1983. So this represents, within any one year,

what was the maximum flow of the river as measured at the

gauging station just north of the Mystic Lakes in Winchester.
And we can see that in the early 1940s, its

peak flows were in the 300 cubic feet per second range,

but in May of 1979 the flood waters, floading of the Aberjonaé

River was flowing at about 1300 or 1350 cubic feet per secondE

That's to be compared with the normal flow of the Aberjona

River, which is about 20 cubic feet per second.

o] What 1s the reference to 10-year flood and 50-year flood
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and 100-year flood?

a This js part of the statistical analysis that the Geologica
Survey does to indicate the freguency of the probability of
having this much water =-- that is what this dot 1s --
flowing in the Aberjona River., So by a l0-year flood, 1t

means that once every 10 years you would expect the flow
i

cof the Aberijona River to be 600 cubic feet per second. Tor
a b0-year flood, it means once every 50 years you would
expect the flow of the Aberjona River to be egual to or

exceed 1000 cubic feet per second. And this is based on

analyzing the historic record of the stream flow.

Q And how about with respect to the 100-year flood?

A The 100-vear flood, meaning once every 100 years, you
would have a flood egual to or flow of water equal to 1200
cubic feet per second.

Q Now, when, Dr. Guswa, did the 100-year floocd of the
Aberjcna River take place? ‘
A In January of 1979. ‘
Q Four months pricor to the date that Wells G and H !
were closed?

A That's correct.

!

Q Now, what in your professional opinion as a hydrologist |

|

is the effect of the flooding of this Aberjona River Valley 4—
either in the January '79 flood or in any of the times when

this diagram indicates flooding occurred -- what is
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your opinion as a professional hydrologist as to the impact
of those events on contamination in Wells G and H?
A Flooding 1s a very rapid and very probable mechanism i
for transporting chemicals found north of Olympia AVenue,
as far north as the end of the drainage basin, south to the
vicinity of Wells G and H.
Q Is the W.R, Grace facility, incidentally, within the
flood plain of the Aberjona River?
A No, it is not.
Q Are Wells G and H within the flood plain ¢f the
Aberjcna River?
A Yes, they are.
Q Now, have you reviewed information concerning chemicals

which were found in the ground at the Hemingway site?

A Yes, I have.
Q And we don't have a map here -- I think the jury hosz
it in mind any way -- but where is the Hemingway site

where the chemical contamination was found in relationship to
Wells G and H?

A It is located on the western bank of the Aberjona

River, slightly north of Well H.

Q Have you visited the site where the barrels were found

on the Hemingway property?

A Yes, I did.

Q How close were those barrels to the Aberjona River, to
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the marsh waters cf the Aberjona River?
A Some of the barrels were in the river,
Q In your opinion, sir, would a floed such as the 100-yesr

flood of January 1979 have reached the site where the
Hemingway barrels were found?

A Yes, it would.

Q Could the flood waters, having reached that site,
carry the contamination to the vicinity of Wells G and H?
A Yes, 1t could,

0 Have you, sir, compared the fingerprint of the chemicalé

which were found at the Hemingway site with the fingerprint

of chemicals which were found in Wells G and H in May, 19797 |

b Yes, I have.

Q And will you tell the jury, sir, what you have concludel
by comparing the chemicals found at the Hemingway site with
the chemicals found in the water which was tested at Wells
G and H in May of 19782

A The compariscn of the chemicals found at the Hemingway

property versus what was found in the wells in May of 1979, |

there's a close correlation between those two types of chemicals

and indicates to me that Hemingway barrels, the chemicals
found there, are a possible source of the contamination to
Wells G and H,.

MR. KEATING: Your Honor, I don't have too

much more with Dr. Guswa, but I think longer than it would
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time.

recess.

THE COURT:

(Recess.)

68-57

This is a convenient
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THE COURT: All right. |

@]

0 Dr. Guswa, at one point this morning I asxed ,ou about ﬁhc
amount of water that came from the Aberjona River that was
pumped from Weils G and H.

A Yes.

Q G or E or G and H. I might have used these words

you used, "Most of it, a substantial portion.”

A Yes.

Q Could you clarify that for the jury?

A Yes. When the wells are not pumping, there 1s rnc water
going to the wells from the river. All the groundwater 1s
discharging into the river. When the wells start pumping, tievw
are pulling water from the river into the ground.

Now, 1t takes a while for that water to

reach the well because it has to move through the ground a

certain distance: and in this case, I think it is probably

two months to reach Wells G or H. It takes two ronths for the

river water to actually reach the water itself.

As the wells continue to pump and if they

continue to pump, approximately half of the water that is

pumped ocut of the wells comes directly from the river.

But in the event that the wells only pump one month, they

still have pulled the river water into the ground. IZf they
shut off for a period of time, that water still stays

in the ground, ard then when the wells are turned on again,
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f i
¥ they pull the water that is c¢lose to them, which 15 the i
2 groundwater, which used to ke in the river a month ags, bul
3 we spend cur lives studving such things, but it is a difficul:s
4 concept to get across and difficult to say whether it is i
S exactly 50 percent or 40 percent, but the average 13z abcut !
& 50 percent of the water that is pumped from the wells comes |
7 from the river.
8 Q Thank you.
9 | Now, are there ~-- You mentioned when you listed
10 the mechanisms of contaminated water to Wells G and H,
" I think you've gone through four of them now. The fifth one
12 that you had mentioned earlier was the groundwater within thé
13 viclnity of wWells G and H. :
14 A Yes. i
: |
15 O Right. |
16 Are there monitoring wells within the vicinity
i
17 ; of Wells G and H which show the presence of complaint !
18 chemicals? i
19 A Yes. '
20 Q And can ycu tell us what some of.those wells are that %
21 show the presence of complaint chemicals and where those E
20 wells are located? I
23 A Yes.
24 o] Would you like to use a diagram? ;
25 A Yes, please, é
i
1
i
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Q All right. Why don't you --
MR, KEATING: This is, vour Honor, G-952.
Q why don't you, Dr. Guswa, for the record, iderntify that
chart which we used vesterday.
A Yes, this is the water level elevation map for January

3rd or the end of the pumping test. There are many wells th%t
have the complaint chemicals, many monitoring wells have |
indications of the complaint chemicals in then.

Well S-86, for example, which is located scuth,
approximately 400 feet south of Well G, andé aloﬂg the drainaée
ditch which drains from New England Plastics -- let me dig
through my chart here -- has been sampled for chemicals by
Era, and, in fact, in December of 1985, ' é
9) 5-86, there? (Indicating).

A s-86, yves.

In March and April of 1985, 5-86, there are

several wells at S-86, there were concentrations of TCE

as well as tetrachlcoroethylene down in those wells. The %

range found in S$-86 was from as low as three, with one
of the Js, meaning an approximately value, to as high as 78,
also with a J, meaning approximate.

Q Are these parts per billion?

A I'm sorry, ves, parts per billion.

Tetrachlorocethylene concentrations ranged

from 12 to 56. One of those, the 56 number, is also
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Q Are there other wells that vyou wauld polnt cut to us 1n

the vicinity of Wells G and H that showed chemical contamina-

tion?

!
A Yes. wWell S-88, which is located between Wells G and |

-

H, located approximately 300 feet west of Well H and slight;f
south of Well H, was also sampled during the same time period
as Wells 86.

Just for clarification, the EPA, in fact, did-
three rounds of sampling, April, May and June of 1885. The
April and May results had been released and the June results
had not been released vet.

Q What did the EPL find at S-887

A For Well $-88, the shallow well had 14 parts per billion
TCE, and the medium and deep well, both in the unconsclidated
material, had approximately 50 parts per billion. One was

50 and one was 56, and they had less than 10 parts per billiqn
each of 1,2-trans and tetra. i
Q Any other wells that you can point cut to us?

A Well S-72, which is located left of the parking lot of

Hemingway Trucking had alsoc been sampled.

Q What did the sample of §-82 show?

A 5-72.

Q I'm sorry, S-72.

A S-72 showed a range ©6F TCE concentratior of from less
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than five to approximately 20 parts per billion. 1,2-trans E
concentrazions basically not detected, and minor CODCeﬂtIatiéhj
of tetra.
Q Any other wells that yvou can point ocut?
A 5-84, i
0 S-84 is located here? (Indicating). ‘
& Yes, east of Wells G and H and intermediate between
the two wells.

$-84 had approximately —-- the three clusters,:

the three wells in the cluster, the range, 1f you average cut
the range, it is approximately 20 parts per billion of TCE,
approximately 10 parts per billion of 1,2~ trans, anc approxi-
mately 20 parts per billion of tetra.

o Any other wells, Dr. Guswa, that you want to point out?
A Yes. Well 5-77, which is located on the western side of

the Aberjona River.

Q Is that located on Aberjona Auto Parts, do you know?

A Yes. é
O Where 1s that located?

A It is located on this area marked "Pile, Aberjona

Auto Parts.”

Well $-77 had TCE concentraticons of as low as
five to as high as 370 with an estimated value of the 370

and the 349 as apparently direct reported value of TCE. |

1,2-trans concentration, approximately 120 parts per billicr,
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and including what appears to be an enormously high average,
the tetra was approximately 30 parts per billion.
Q Any other wells that you want to point out?
A No. I think that gives the general pattern of a

pervasive distributicn of the ccmplaint chemicals within

the Aberjona River Valley.

Q Now, are those wells that you pointed out wells which
are in locations in which the water, the groundwater,

would get to Wells G and H?

A Yes. TFour, it's fairly clear they are within the cone

of influence in G and H.

The fifth, Aberjona Auto Parts, is within the

cone of influence of G and H.
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Q It's in the cone of influence because it's upgradient,
or why do you characterize that as in the cone of influence
of G and H?
A It's hydraulically upgradient of G and H, and these are

groundwater gradients from that well toward G when. 1t's

pumping.

Q And do you consider the presence of those chemicals

in those wells within the cone of influence of Wells G and

H a source of contamination of complaint chemicals to Wells
G and H?

A Yes. They could be representative of localized sources
of contamination or just the generalized scources of contami—|

nation within the whole valley.

Q Dr. Guswa, you have reviewed five mechanisms of sources
of contamination to Wells G and H - T.he Aberjona River?

A Yes.

Q The aguifer beneath the Aberjona River?

A Yes.

Q The sewers and the sewer exfiltration?

A Yes.

Q The flooding and flood waters within the Aberfona :
watershed? i
A Yes.

Q and finally, the ground water within the immediate

vicinity and within the cone of depression of Wells G and H?
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A Yes.
Q In your opinion, sir, i1s one or more ¢f these mechanism%
a probable source of the contamination that was found 1in
May of 1979 in Wells G and H?
A Yes, it is.
MR. KEATING: Thank vyou, Dr. Guswa.

I have ne¢ further gquestions, your

Honor.

THE COURT: Questions?

MR. FACHER: I have some gquestions, your
Honor.

CROSS-EXAMINATION, By Mr. Facher
Q Doctor, do ycu mind standing up again. Most of my

questions relate to some of these exhibits.

wWhy don't we start with the last one you

had.

MR. KEATING: It's right over here.

MR. FACHER: And we'll need three stands.
Q Doctor, just to orient ourselves, we're looking at a

diagramatic sketch of the property, we're looking at the end

!
of the pumping test chalk that you prepared, and we're '
looking at the aerial photograph, all of which I hope show

the same property.

Now, Jjust to orient ourselves, will you point

out Hemingway on all three of these diagrams?
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