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MR, ENGLISH$ If the Court plgaan. our
witness today is Dr. Ruth Patrick who 1s a..
distivguished scientist and limmologist, She
has been the Chairman of the Limnology Departe
ment at the Acadewy of Natural Sci§acea. and
in that capacity has directed & number of
studies of the water quality in the uwpper |
Raritan VWatershed, and also presided over the
preparation of the natural vesource loventory,

I thiok that she can give the Court
an elementary course in limnology, how a
stream functions, how its assimilated capacity
works, and what is the relationship of water
quality to land use iun the activities of wman,
More particularly, I expect that she will
expross the oplnlon that insofar as the head-
waters area such as Chester bears to the
Raritan River, it is pecessary to maintain a
high standard of water quality for & variety
of reasons which she will outline., But one
of them is that it is necessary to give the
stream further down a fighting chance of
waintalioiog its health,

1 expect she will express the oplonion
that the upper Raritan Watershed, as & whole,

s ..-mw'w
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vow contains just about all tht population that
it can accommodate without degradation of .ﬁ#t,sz*
quality, that a watershaed is essentially a unit
1f one part of it {s overpopulated, that the
streams and any part of it are polluted then
some kind of a trade off iu composition in
another part of the watershed is necossary.

I think she will express the opinion
that Chester Township because of its uatural
features and the location in the hsadvaters
area is not a suitable place for uh:i&a!y
dense residential developwent, ner for‘nmraga
systems, nor for very extensive spray irrigatio
systems,

Shall I call the witness?

br. Patrick,

RUIH EAIRICK sworn,
DIRECT EXAMINATION BY MR, ENGLISH:

Q Dr. Patrick, what is your occupation, or proe
fession, in a very simple, geoeral way? A My
occupation is a sclentist, an ecologist primarily concerned
with rasearch and eéxperience with water quality of rivers.

Q Dr. Patrick, I show you a document which is
entitled, “Blographical Data for Dr. Ruth Patrick," and

ask you if that is the listing, or description of your

-t
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 Patrick - ﬁira@t R mTE?iT%hitwﬂfﬁw&,‘¢;_fﬁ-:
education, professionsl positions, honaxs, uuaxﬂa, dasxaan.
compittees and boards and things of that kinﬂ.

A Well, wost of them. I might say one thing,though-

Q lat we interrupt you., Do I underxstand there
are a fow verbal awendments you would like to make to the
docunent? A Yes, siv,

MR, ENGLISH: The document in Evidence.
I£ the Court please, and if your Homor has a
c¢hance to look at it, I think the verbal
avendments will make wmore sepse,

MR, LINDEMAN: No objection,

THE COURT: ©~33 in Evidence,

(D~35, docunent, previously marked for
Identification was veceived and marked into
Evidence,)

Q Now, Dr., Patrick, will you tell us please what
changes ought to be wade in this document as a result of
things that have happened since it was prﬁpaxud?

A Well, I would like to point out that ths U.S. Enexgy
Reszeorch and Development Administrationws

Q This is the bottom of Page 37
A Commonly known as ERDA, E<R=D-A, is no longer in
existence and it is sow the Departwent of Energy and under
Hr, Schlesinger, 1 now serve on two committees, one on

solay energy and the other on the potential of ca, being
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a,vwnblwm in the axmusphetw of the blanphwzu

Q <o, for the benefit of the laywman is whaht
A 0, iy carbon dioxide resultieg from the burnlog of
forsil fusls,

1 am algo at present on a speclal ad hoc group of our
President concerned with what should be the water policy in
the future and I am to write, as a menbor of this special
comnitteq, on water quality,

G How largs a group is the one that you just
reforrod to? A Five people.

Q And, the president is President Cartex?

A Yos, sir. It's directly under Dr., Frank Press the
science advisor to the President,

¢  Are there any other amendments you want to
make? A I don't think so. I have xeceived
several honors since this, but they ave not of great
gignificance,

Q On the second page, may I dirveckt your attention
under the list of honors and awards to the recipient of
the Annual Intersatiooal John and Alice T&ler, T»YwleE=R,
Ecology Award, 1975. Can you tell the Court please what
that award is? A Well, that award is given to
the outstanding ocologlst of the world as judged by a
comnittes cooposed of representatives from Harvard
University, from ¥,I.T., University of California and one
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other that I can’t recall right cow. This swaxd iz some=
tines refarrved to a& tha Nobel prize of nmldzy bmmc
there is vo Nobel prize in ecology. | | |

] Can you describe for us what has been your
connection with the Acadomy of Natural Sciences in

_%ﬂaﬂumhia? A 1 went to the Acadeny of
ﬁat.m'al Sclences as a young graduate student. In fact, I
had just started graduate work armd 1934, as a volunteer,
I centinued a3 a volunteer until 1945, I theu went on &
soall salavy with thae academy. In 1947, 1 established the
Limnology Department of the Acadewy of Natuval Sclences
of which 1 was chalrman until the fall of 1973, I bave
since then been Chalrmen of the Board of Trustaes of the
Academy of Natural Sciences, and am ‘prazml;ly Honorary
Chalrman, Senlor Curater, that weans, senlor sclentist of
the institution. 1I'm alsc an adjunct professor of the
University of Pennsylvania where I presently tsach two
courses in limnclogy.

G Do I enderstand that in addition to the
paterial listed on Exhibit D35, you do a certaln amount
of lecturiog at wniversities and other bodies?

A {(h! Yes, sir, I do. |

qQ Can you describe briefly your activities in
that area wheore you lectuxe? A Well, I have
loctured in the School of Internatiosal Studies at
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pollution, I have taught at Yale University s courss in

patrick « direct T T y
Salzburg, Austria wberu I organized a course io water

ecology. I bave taught at Harvard University in their
land plaoning program. I have given a great variety of
lectures all over the Country and in Europe.

MR, ENGLISH: If the Court please, I

tender Dz, Patrick as an expesrt.
THE COURT: Y, Lindoman, any questions?
MR. LINDEMANG 1 have no questious, your
Honor.
THE COURTt ALl wight. Procesd then.
G Dr. Patrick, in what general fields of research

have you engaged during your professional career?
A 1 have, of course, conceutrated most of my efforts
since 1947 in the study of rivers, I have myself personall
entered and studled fn detall scme elght~hundred mections,
over sight«hundred sections of rivers in the U.S., in
Zurope, in Cavada, in Hexlico and in South America and in
Thailand. 1 have spent most of my time studying,
published over one-hundred sclentific pag@rs' on aquatic
systens, avd thisz includes thelr chemistry, pyhaics and,
of course, emphasis on their blology. My particular
stulies have dealt with‘the algae, diatoms, but I have
also speot considerable time working with all groups of

organisms, -~
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Patrick « dizect 7T T
Q  Fer the record, how do we spell diatoms?
A DelwAeTeO}eS. I have also baon & concerned
scieutist in the sense that I have packicipated actively
in various govexrnment committees and, as the record will
gshow, am now actively on the Executive Advisory Comsittes
of the Environmsntal Protective Agency. 1'm on our
Governor's Science Advisory Committees I'm on the Board
of Naturs Consexvancy and a vumber of othey such beards
which I take an active futerest inm. |
¢ Dr, Patrick, I show you what appears to be s
Xerox copy of an mim written by you entitled, “Some
Thoughts Concerning Corrvect Management of Water GQuality,"™
which appears in a volume entitled, “Urbanization and
Water Quality Control,” headed by William Whipple, Jr.,
and ask you 1f that 1s a copy of cue of your publications.
A Yes, six. | |
MR, ENGLISH: I offaer a copy of the
article in Evidence,
MR, LINDEMAN: I object, your lonor.
I do not know if this article was prasented to
us previously. I think not. 3ut in any
event, under the ruling, at Iami: under Ruth
vs, Fenchal which was xeferrad to ug yestexday,
thiz i3 not the kind of thing that properly
can be done even 1if tha article &s written by
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Patrick » direct

the witness harself because what &% would do
presumably would be to buttress 'hwlmw which
sha would othexwisw glva, and hew teustluony

iz really the thing that this Couxt is cone
mmﬁ about, not general articles op & field
which may, or may not have anything to do with
the subject at band. So that, really, my
objection is twofold. First, that I have not
seon this article befora and, secondly, that |
it i3 not proper ta‘ba received, |

', ERGLIS: 1 think Mr. Lindosan nay

bc correct. He has not seow this. My only
purpoze in making the offer is that here i3

& statement in readable form on the goneral
subject of water quality and the management of
it which I think &{s of importance in this case|
1 thought Lt might be helpful w the Court to
have this in the record, \

THE COURT: For the terminology?

MR, INGLISH: It does mot define termie
nology, but expounds the geunsral concepts of
the subject.

¥R, LINDEMANS I dou’t know that, yw
Honor,

THE COURT: I don't eithar.

’ SRR
LAk e b it ol
¥
3
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MR, LINDEMAN: For that reason I wouldj
naturally, I'm fearful of it. I don't know |
what 1a says. |

THE COURT: All right, I think you'ze
correct, I loong for help like that, M.
Lindeman, but I think you're techuically
correct, So I'1l sustain your objection.

MR. LINDEMAN: If your Honor pleasows

THE COURT: I bave gone through that
problem bafore. Medical information is very
difficult, I'a a layman andee

MR, LINDEMAN: 5o am I, of the worse kind,

THE COURTs When we start throwing terns
around it's very difficult to grasp them,
You're correct.

MR, LINDEMAN: This may be of aid, I'1l
resd it and 4f I thiok thore's noe=

THE COURT: All right., But, I'd
1ike you to look at it sow Lf you would xake a
glavce ot it becauss if it's terwms she's going
to be talking about it would be helpful,

}R. ENGLISH: 1f the Court please, I do
nat nntic!.pate' that, baving this article in
front of you would bo any particular help
during the exauwination of the witness,.

 Patrick « direct I A T .

y
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Patrick = direct

THE COURTS What I'm saying, I would
1ike to take a look at it, get an idea m‘ﬁﬂw
terms that sho's golug to be discussing. I
have had one other case on stroams and the
algae, and the flora, aud the fauna ln the
stream and oo some of the terms I had a great
desl of difficulty with somecne £rom the
Academy of Natural Sciences. Not Dr. Patrick
but someona else, and it was u’u aves that I

can't honestly say 1 can recall all the terms,

But I remember having a great deal of difficuld
with some of the terms, and I have to write an
opinion, or glve an opinios so I'd like to go

through the terminology if thers are avy
technical terms I will ba rwmning ioto.
HR, LINDEHAN: There ave a fow things

alzeady that I see that give me trouble,

THE COURT: ALl right. Okay, Doctor,
when you go into techuical terms, I wish you
would go a little slowly, at least, at the
putaet, |

THE WITHESS: And explain the meaning?

THE COURY: Yos. Thenk you.

Okay, Mr, Eoglish, |
Now, Dr. Patrick, in the course of your work

¥
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which has been marked Exhibit De22 for Identification in

| checking of the iavertebrates though I was technically ia

Patrick » divect ,
have you conducted and directed any mmh PTOgEemy
dealing with the watey quality of the upper Raritas ﬂmv-
shed? A Yos, sir.

g 1 show you a document entitled, "Water Quality
Survey Upper Raritan Watershed, August and Neveuber, 1967"

this proceeding, and ask you if you can tell the Court what
that document represents. A This docusient
represents a study which I helped to conduct in 1967,
during the wonths of August and November., I actually
visited these areas, at least, most of them and helped with

charge., Well, as it states here the fleldwork was done
by Dr. Patrick and Mr, Robert R. Grant, Jr. So it shows
I participated in that,

QG Does this report, Exhibit D-22 for Identiflca-
tion, express the results of the studies which you wade?
A At that tipe, yes, slr,

MR, ENGLISH: I offer it in Bvidence,

Q DPr. Patrick, was there any particular purpose
that was loposed upon the society for the preparation of
this docunent, De22% A Do you mean byes

QG  Uas the soclety asked merely to report on the

health of whatever streams existed in the watershed solely
for the purpose of determining what that was or did it go
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beyond that, that is to say, was it also to detexnine what
affect, if any, developuent in the avea had, or was Ming
on the health of the streams? A Az I recall,

sir, the purpose 1s just as stated on Page 3. The purpose
of these surveys wag to detormine whether or not there was
a reaspnably well balanced flora and fauma, and if the
flora snd faune was vot well balanced how it was altered.

Q  Yes, In that respect is it that the doterminat
tion was to be the extent in the streams themselves that
the flora and fauona wmay have been altered or was it also
the cause, 1if any, of any such effect? | A e
locked at, our first charge was to look at the stream.
If we found it had been alteved, to then try to estimate
what was the cause,

G Do you know 1f thero were any couclusions in
the docwoent that identify any causes of changes?
A Well, in our studies it is, in this particular
study, and many of the academy's, it has been the purposs
pot to came vames but  to rather polnt out cenditions such
as enrichment due to nutrlents such as sapitary wastos
entariog & stresw or dus to increased sedimentation, but
not to, unless we were specifically asked to, pame a given
company, or a given town as the cause.

g Well, rather tham just name an entity

which may have been o malefactor, wag it the purpose and




» FORM 2046

PENGAD CO.. BAYONNE. N.J. 07002

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

R AR

Patrick » dizect T e
the actual oporstion of this report to identify what way
have happened, what the cause may have been? For m&e,
if 1t were, if there were a plautbaingwaanatzuntuﬁ by
UvS, Stesl and the scciety did unot want to mavtion the namd
of U.S. Steel, did it at least say that construction, or
sxcavation of the soil Lo any srea was & cause of a
particular alteration which had been found?

A How, for instance, on Page 12 under Station 10 it
was; thizx lack of fauna indicates the condition of the
water at this statlon waz polluted during both surveys,
The condition of the flora indicated that this pollution
was uob as toxic to plants. The upstreas land use
contained both vesideutial and 1uduntr$ai areas, This
area would be classified as, this area of the stream wanhi
boe classified as polluted, Now, in that it refexrs to the
neral cause, probably being, but does wot, residential

-
and industrial arcas. Then over here on the next pagews

| HRs LINDEMAN: Just one moment please,

Dr. Patrick, You're referring to Station 107

THE WITNESS: Yes. Then onwe
BY MR, LINDEMAN: |
Q I just want to ask you something on that ona.

Doos that last paragraph refer to a change so far as you
can see or recall, or was it just the reportiog of a

condition? A . Vell, it was comparing, as it says
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‘this fauna with other stations., For exasple, other sm;i.m
" that we wars examinlog at the sawe time, That iz what 4t

was moderately residential, A dozen or so new homes werc
woted ou the hill just above the station, So I think that

a coudition rather than to make an evaluation?

Hatural Sclences, was making these maps which you have

was trylog to do.

4 Chay, Will you go to the nexte
_&' ﬂu page 13 it says, “This station appears to be seni
healthy, bear polluted due to organic enrichwent.® This
station is below the Bernardsville sewerage treatwent plant);
the upstysam land use so we Jdid pay sttention bo land use,

auswers your quastion as to how wa considered the land uss.
g Buk, you did not necesgarily aktribute land

use to the fact of either pollution or the abeence of land

uge to the fact that water was cleary 4is that a fact, or

was it mot correct? Were you not just simply mtnzi‘fying’

A Ro. We wave i:rying to relate it in gamml to the
land use Iin the area. Of course, at the time this was
being done Mr. Lloyd, then an coployee of the Academy of

goen,
MR ENGLISH: Referring to the natural
: maaﬁm« fnveotory? |
THE WITNESSs Yes, natural resource

inventory..
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Patrick = direct | N T

THE COURT: lr, Lindeman, ave you cxoss
examining ber on her testimouy as it's
reflected ore- |
| MR, LINDEMAN: No., The purpogse is I
wanted to, there's no question, of course, of
the witnesd's qualifications and ﬁ'tw fact that
the documsnt, report was prepared under heyx
direction, but so far as the data which is
contained in it I'm just curifous to find out
if conclugions may have been drawn from it or
in it that are based upon information which,
perhaps, go for az this Court i3 concerned,
may not be properly rvecelvable. We had a lot
of testimony yesterdayse

THE COURT: On what basis?

MR, LIMDEMAN: On the fact thatwe

THE COURT: Lot me just tell you this
50 you don't get caught in auy unexpected
traps, I have done some further research and
thera'y a strong suggestion by at least Judge
Conford that I am wistaken in my rullngs
yesterday. Mr. Mﬁcﬁmk also suggested,
having read both of thewm last eveulng, Mr,
HCormack suggests the foundation that Mr,
English laid yesterday with respect to the
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1 ubilization of technological information can
2 | be the basis for a report. Judge Conford is
3 even pore specific in & case 'aa.ued Shamoon In{ -
4 dustries ws. the Department of liealth in New

() 5 Jersey 93 N.J. Superes
6 | MR, LINDEMAN: What's the page, your
7 Hovor? |

8 THE COURT: Woll, T have to get you the
9 page. First page ls 272, The portion that
10 ig significant is at 283 and I'l) read it to
11 | you Méause it's very important. “Appellant
12 as:gwaa that in effect Wortreich's testimony

13 wag hearnay to the extent that he relied upoun
14 hig guide which in turp was based on technical
: 15 literature not in Evidence, This is not a

16 gound objection, The gulde was not relied

17 won or cited testimonally as proof of the

18 t:tuth of its contents, but merely iz evidence
19 of what Wortreich considered in arrviving at
20 his expert conclusions of violations of the
21 cpde by the appellant.”

22 What they ware dealing with was aly

23 pellution violations, "So for that purpose,“
24 and he goes on and he says, "For this purpose
25 it was ungxceptionable, Most experts rely on
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of his testimeny, but adds rather to prnbahlvé

Patrick = direct | R

what they regard as authoritative literature
in their flolds. That Wortvelch did so fn
this case doas vot undermine the compatence

weight,”

MR. LINDEMAN: That changes ths rulee-

THE COURT: It seams to we it would
change it with respect to all axcept that one
map where there scoms to be some subjective,
some very subjective utilisation., Weight
wight bo ono thing, Adwissibility i another
which Mx. English was arguing the point and iy
would secm to me that what Judge Conford i
saying here s, “All right it's aduissible,
An expert has the right o rely upon it and
the precise truth of it is wot that aignificad
The expert has that right o rely om it if
it’s an authoritative sourcs.” And, I would
gather that the Soil Conservation Service
reports for the U.S. Department of Agricultury
arg authoritative sources by Mr, Lloyd's
testimouy. 5o he did the same thing, almost
the same thing, in part, that this Mr.
Woxtreich did here in the Shamoon case.

He took technical data from other sources and

te
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put it together in his own compilation and
thew use it to ascortain whether or not there
was couwpliance with the mﬁiméau of the
Department of Laviromseutal Protection on the
particlés hait’sg ecitted from & coupla on a
Shamoon  Iundustry pldnb. and as I told you
yesterday I do not like to be overly
technical. I have a great deal of concern for
that one map and I think with respect to that
one I'l1 hold my lioe. I'm'gainz to wake
thom cowe in and tell me how you got the K
factor and the slope factor to come together
and mark up that map. With yespect to the
athers it just scems to we to be & compilation
thoy rely on and even that map can be, could
be adwissible, The waight that I would give
it without understanding how it*s arrived at
1s questionable, But, it would seem they are
admissible. Note what I read to you, though.

HMRe LINDEMANG ’I very strongly disagree,
your Homor. I don't think necessarily I
should argue the point now,

THE COURT: Mr. McCormack iv his book
on e¢vidence, as I indicated to you, suggéats

rather st¥ongly that this should be admissible
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becsuse i this is what the experts is the
field relled upon, and even your expert |
admitted that he used, Mr, Ferguson was care-
ful to point out to me, 43 I found in wy votes,
admitted that he used and found it quite
accurate with one exception, particularity
to this parcel of land that we're involved iny
He relied on the Soil Comservation Service
data.

MR, LINDEMAN: I agres.

THE COURT: If that's the case then
what Judge Conford I think is sayiog is,
“Judge, let it in, let it be admlssible,”

The welght that is uwp to we., The truth of it
iz something else, again but lot the expert
use it to rely upon factors for his testimony,

MR, LINDEMAN: I think, however, the
problem has to be, as the Court pointed out
yestexday, whether or not that which 1s
offored is data, and is based ou data or is
based upon opinion or is heavily opinion,
data wixed with opinion in some of thoss
documents, and that's the part that I was
vary substantially objecting to.

THE. COURTs But if he talies upon it
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that way, it seems to ‘m, mt. the aduiesl-
bility factor becomss predomivating and the
proof of it 13, proof of Ats contents is not
the key. It's the admissibility, vho has the
burden of proviug the truth of its contents
is still open. DBut it wuld seom to be
aduissible. | |
MR, LINDEMAN: In any event, your Homor,
it is not really just baced upon the soil
business of yesterday but rather to ascertain
vhether ihe report is merely to define what the
fm‘&ditian of the streams was without regard
necessarily to the cause and effect as to
which an opipion might have bseo made, I
wanted to £ind out 1f thers were opinions in
this D=22 regarding the reasons for either
degradation or health of the streams, I can'
really tell, |
THE COURT: The reason 1 asked my
question is, wouldn't it be more appropriate
to cross examine her with respect to the
report unless you're saying it has no
relevancy at all,
MR. LINDEMAN: No, I'm not saying that,
THE COURTs Okay. 5o isn't it more a

E %
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| question of cross examining her to find out
the thrust of that report o your client's |
position rather than question her mow on the
admissibilitios of the documant? It scems
to me it would be adwissible if it bas
relevance., The welight, again, is something
alse that I will determine after I heard all
the questions and answers propounded with
respoct to it, '
HRe LINDEMAN: I gueas it can be 1o both
arcas. I see tha Court's point. |
THE COURT: All right. Let's let it be
marked in Evidence., That will bo D=22 then,
(D22, document, previously marked for
Idantification was recelved and marked into
Evidence,) |
DIRECT EXAMINATION BY BR. ENGLISH CONTINUEDS
Q Dr. Patrick, I show you a document which has
been marked Exlzibit D=23 for ldentification in this
procoediog which ig entitled, "Water Quality Studies of
the Upper Raritan Watershed for the Upper Raritan Uatershed
Association May, 1968, October, 1969," and ask you if you
can tell the Court what that document represents and your
connection, 1if any, with it, A This was a study |
wade by the Limnology Department of the Acadewy of Natural
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Sciences and it was done undex my direction and 1& i nhe.
I actually participated in part of :ht study, |
Q And, what 13 the goneral scope and nature of
the study reflected in D-23 for Identificaticn?
A Well, this 13 a repeat study on the upper Raritan
Watershad looking at the same stations which we had
previously, 1 wight say that whan we do these studies we
cortainly do examine the land use at the time that we nake
the studies but, of course, the maln emphasis is placed on
the ¢condition or health of the stresm,
¢ I your professional opluion is the health af‘
the stream, the quality of the water in the stream related
to the land use in the watershed? A Very much
80,
MR, ENGLISH; I offer Exhbibit D-23 for
Ydentification into Evidenca,
MR, LINDEMAN: No ebjuction,
THE COURT: In Evidence,
{D=23, document, p?wvioualymarked for
Identification was received and marked fnto
Evidence,
+] Now, Dr. Patrick, I show you a documant which
has been marked D~25 for Identification {n this proceeding
which iz entitled, “Upper Raritan Watershed, Water Cuality
Survey, 1972, for the Upper Raritan Watershed Association,”
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and ask you if you can tell the Court what that document
i3 all about and what, if apything, bhas been your cannaé:ioﬁ
with it, A This was the study in which we
paid particular attention to land use and the assimilated
capacity of streoms in arcas of low usege vexsus those of
bigh density usage. 1 actually participated in this one
too. |

£} Has it prepared under your genexal supervislon
auwd direction? A Yes, sir. |

4 when was the ficldwork done for the study?

A 1t was done in 1972, as 1 xucnIIQ Yes, sir. That's
right, | |
MR, ENGLISH: 1 offer Exhibit D25 for
Identification into Evidence,
MR, LINDEMANS Ko objection.
THE COURT: All vight. Xp Evideunce,
{De25, document, praviously marked for
Identification was received and marked into
Evidence,)

] Dr. Patrick, I now show you Exhibit De24 in
Evidence which is the natural resowrce of the Upper Raritan
Watershed Association which Mr, Themas Lloyd has testified
abouk, and I would ask you 1f you had auything‘ﬁn do with
the preparstion of the patural resource inventory. |

A This natural resgurce lnventory was prepared by
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Mr. Lloyd under my supervision, ’Bn was then a menber of
the ﬁag&kﬁwwnt-of Lizmology of tha Acadexsy of Ratuxal‘ |
Selepces and I worked rather closely with bim in the
preparation of this veport. |

q | And, in s general way arg you familiar not only
with the text which is D=24 in Evidence, but also the
veries of waps which bave beco ideptified as a part of the
vatural resource inventoxryl A Yes, sir. I
wﬁulﬂ gay that 1'n generally familiar with them, I have
not in detail gone over them recently,

Q As a scleotist, Dr. Patrick, what use, if any,
do you make of the veports and data produced by the Soil
Consexvation Service of the U.S. Bﬁpnrtmunn~c£ Agriculture?
A Well, I think that most ecologists ruly upon the
data of the Soil Conservation Service and the U.S. Geo-
logical Survey for data to use iu judglog soll profiles,
soil conditions and genaral topography, stream gradients,
In other words, it is cnnsideradAﬁha base line data, the
best that there is.

4 In utiliziog the material put out by the Soil
Conservation Service do you use not only the descriptions
of the characteristics of tha soll but also the classi-
fication of certain soils as having severe, moderate or
slight limitations for certain uses? |

A Yes, sir, we do. We depand on these sorts of things
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becanse; of course, I suppose that if you were a soll
sciontist you would go cut and do some of the work yourself
but when you are an ¢cologist you can't be a specialist in
everything, and so you do rely very heavily o0 this kind
of data. |

€ How, in addition to the work you did fn covvacs
tion with the three reports on water quality in the upper
Raritan Watershed which we have just discussed and I thick
they were D=22, D=23 and D-23, respectively, have you wade
other field trips or lavestigations of conditions im the
upper Raritan Watershed? A vI have vigited
the upper Raritan Watershed wapy times., I teach, as you
know, at t'.lm University of Pennsylvania, 1 teach two
graduate courses in limmology and I briﬁg ny class up here
to study some of the streams at various times. My last
vigit was 1' thick in November of this year.

| qQ By, "up here" you wean the upper Raritan Water-

shed? A The upper Raritan Watershed,

Q How, as a result of your studies and famili-
arity with conditiouns iv the upper Ravitan Watershed how
would you describe the quality of the water within the

watershed?

¥Re LINDEMANS May we have & tise on that;

ag of now?

MR. ENGLISH: Yes, now, and Lf necessary
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ovor the past decade | |
THE WITNESS: The quality of the water a
to its ability to support aquatic life and it
genaval chemical ard physical #haxnntﬁriatica
is quite variable, in some aress it iz lo what
wa consider healthy or g#ad awndikiﬁnu In oth
arcas it has been affected by pollution of
various types. This pollution being from non
point sources as woll as point iaurﬁna; By
non  polnt sources I mean such things as
cattle septic tanks, a variety of differsnt
kinds of things.
4] May I interrupt you? Non poist sources wwﬁlc

that also be characterized as comlng from surface water rupe

off, ground water scepage and that sort of thing?

A Yes, sir. Surface runoff is one of the largest
aéurﬁang particularly from roads, parking lots, and from
houses, lawns, It's amazing how much water runnoff is
increased. As Dr. Lecpold has polnted out in his book on
urbanization that.whén you bave over f£ifty percent of tha
watershed with house roofs, with roads, with parking lots,
with driveways the sediment load increases eight times
eptering the streaw, thug fifty percent coverage and that
any flood is two polot seven times as high aund the flood

of any glven area will occur two point seven times as oftes

4
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Q | Hell, $'m afraid I Suterzupted you for aowe of

the definitions, You were telling us thatws

A 1t is very variable. The water quality in wost of
the watershed, and thla is really what preturbs we from my
rosent look at this upper Raritan Vatershed is that you s&#,
probably due to increased habitation, increswed usage that
the streawa in many cases are not a3 good as they ware in
1967, and that there 1s, these ave small streams, They a.rJ
what are clagsified by the hydrologlat as, first order,
gocond order, third order streawms, Parhaps, fourth order.
By that we mean, first order stream is a styeam that has no
tributaries, usually a mile in length. A second ordmr
#Lroam i.a & stream that may have a first order stream az a
tributary and so on., These small streams are very limited
in thelr flow and they're very limited fo the amount of

non polnt sowrces, polnt sources runoff that they cao
aggimilate, although they have assimilated capacity if the
use is low enough. Our problem, and I won't get iuto a
lecture on limneolegy, but our great problem in this Country
is that wa're Lrying to put too wany people on too small
bits of land and we're trying to put too many head of cattlp
in the west oo too swall, even in tha misl;; on too small
bits of land, and this 1s oune of our great problems because
these suall streams just can't take it.,

¢ I thirk in your testimony earlier you used a
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phrase, “A healthy stream.” Cau you define what you woan
by a bealthy stream? | A A hoslthy stream, and
this term is now protty genexrally ﬁdopwd; is a strean tha!]

bhas & great variety of agqustic life in it. That is to say

it has many different kinds of fish, of fosects, of lower
{overtebrates, of algae prusent iy it and furthersore, that
in a kﬁatkby stresm ve £ind a mixturs of what we call
specios sensitive to panukiw, with thoss that axe faixly
Mmmt of pallution and one of the first aﬁia#t.u of
pollutivn which happens in an enriched styesm is that the
population of these s_pa?.l.as that are wore tolerant become
wuch larger, whereas in the, a semi-healthy stream the
sengitive specles teoud to have eithar very low populations

or to bo reduced in wumber, whereas in polluted strosus you
typically find very few sensitive species and & great
proliferation of the more tolerant specles, Mw. not ouly
are you concarned with numbers of spucies in & healthy
stream but you are concerned with its ability to assimllate
nutrients that get letc it either naturally or man-made.
Undexes |

Q Can you tell us what mutrients sve, Dr. Patrick?
A Hutrients sre particulate matter such as, under
vatural couditions, you would have insects Calling into
the stroam, yéu would have bird droppings coming iunto the
stresm, you would have runoff from the forest floor and
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axygoen, concerned with thoe pil, concerned with maoy things,

Patrick » direct ST
thease are wutrlents and asonia, nitrates, pot very mxch of

very usually sbout twenty of thesa, that we analyze. When

we analyze for strean counditions we're concermed with the

Q i is whag? A pH {5 the logarithm
of the fre¢ hydrogen in the water,

g vhat's the sigoificance of that?

A The pH is a factor for the growth rate of organisms
in Mt‘. wi call a bicarbonata buffer system, This is the
abllity of bicarbonate, salt of carbonic acid to alter the
effects of any ecid or alkali that enter a stresm and this
range iz usually from about six, five, to about nine in a
healthy atream,

To go on with what I wae saying, the assimilated
capacity of a stream is very important and all over the
world people are paying more and wore attention to this
because it's & way of accowplishing, you might say, the
digestion of nutritive material without manemade pma#aea
and this i3 accomplished by the bacteris, soms of t.!w‘ lowex
invertebrates, the fungi that ars io the waters and under
natural mmiitima, a healthy condition that which enters
is azsimilated so the stream appears, wheu you look at it
to be clean. Whan you find very large massive growths ‘oi
anything in 'l_;he strean, then you realize ‘largct wpul&tionL
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| axe very evident and I, because of my long expericnce just

| peteen thew=let me strike that. IXs there amy velaticoship
 between land usage and the preservation of the assimilative

YT G TR T, T e g

1iks a doctor that has had a lot of experience, can diage
nose tho degree of pollution by looking aﬁ these aquatic
1ifo, by locking at the assimilated capacity and, of mmé.
by the chemlcal characteristics,

Q Iz theve any mlazi'onsbip in your judgment

capacity of a stream? A Thers is a very great
relationship between land usage. In ather words, by
various, we vow koow that in the Delaware Dasin, fox
example, that about L£ifty percent of the organic mﬁuz
coogs fxom non polnt sources and these non point
sources ave from runoff, eurface runoff, from towns, from
gtroets, £xom leaky septic tenks in some areas, but a
groast problem also is from cattle, that a great daal of it
copes from, it comes from all segments of mociety surface
runoff,

q What happens if the assimilative capacity of
the stream is overloaded, or destroyed or however you would
deseribe iy? , A Well, whap the natural
sssipilative capacity of a healthy stresm is overloaded
thev ono gets the development of these so called guisance
growths, large growths of algae such as cladophora,
GolwAsDaGePelle0-R=A, such as stigeccloniunm,
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§oTwLnGuEnQuCnLoOnlieToliotf, and soma of the blusegreen -ﬂlga#
This happens when severe changes, detiaitn~chaag¢a hawﬁ‘
taken place, Less pollution will cause just an overgrowth
of certain distoms, diastome being food of most aquatic

*

1ife, So that the, when a streaw is overloaded the bacterial

populations go way up, the oxygeu content goes down, the
BOD goes up ande= |

Q what'sz the BOD? A The BOD {s the
biochemical oxygen demaond which is the demand for oxygen
croeated by the bacteria in trying to digest the excess
organic matter that enters the stream. Likewise frome-

Q May 1 in:erruptvyau, again? Doecs a high BOD
have the effect of withdrawing oxygen from the stream
vater? | A Yos, it does. That's exactly what
it doea. Of course, with treated sewerage like secondary
treatwent, often the main affect is oxcessive outrients
guch as the vavious forma of wnitrogen and phosphorus and
also sewersge is chlorivated with the imbalance of the
trace metals and we're finding that this is a very Laportar
aspest of, you might say, the effluent that goes into the
stroans beeause 1£ they have besn heavily chlorinated they
of ten alter greatly the algael yopulatiaﬁ and, furthermore,
Dr. larson of our laboratory has shown, as have athnra;
that this residual, chlorine, or chlorine products,

chlor&min&é, many of them are carcinogenic,
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of the gxawth of these blue~green algas and other forms of

¢.  What is the affect on the pa&ability-af water

life which you say result frow the excessive nutrients?
A | There are many affacts; One affect, of course, is
the blue-green algse as shown by the work of Dr. Gaxham.'
GeO=RelisA=}, contain toxlc noxious substances and if human
baings driok water that had a lot of bluee-green algae in
it they may becowme samnuha;fili; There axt~aacumnu;éd
cases where catile have become very 111 by drinking water
beavily infected with blue-green algae, Less severe than
that, of course, is the effect of those algac in producing
taste aod odor problems, Dr. Palmer, PeAslLeMeE<R, of the
EPA, now retired, published 2 book, small book on the
kinds of slgae that produce taste and odor problems and
these varied all the way to some of the diatoms. HMany of
the greens do this, many of the what we call yellow-green
algae do this and the blugegreense

Q Does the presence of large amounts of the kindﬂ
of algae, other forms of stream life you have referred to,
have any affect on the dissolved gxygen in the streaw?
A Yoz, the algace-this i3 a complox question. Part of
it is sasy to answer, part of it is very cowplex. Algas,
by the process of photosynthesis generate oxygen and often
iv the widdle of the day in & stream with a lot of algae
in it the okygan will grow, rise very rapidly to super~
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bacteria growth., Bacteria bave much higher demands for

Patrick = divect T
saturation in the stream, Now, usually in those styeauns
whare you get excessive algac growth you also get excassive

lifa, wo call that respiration, thas algas do so that at
night in many streams that produce high algae growths there
will be very low oxygen. This low oxygen has been wrongly
interproted by many people as belog selely due to algae,

it is due to bacteria which are present, primarily but alsol
to the algas to sowe extent.

4] Is thexe any relationship between the level of
diszolved oxygen in water amd its potability? "
A Yes, Water that did not have, 1'm tryivg to thimk
right vow whether the Environmantal Protective Agency in
ity drinking water requirements what the level of oxygen
requives, but I koow for wildlife five parts per million
is requived, Certainly it would be very bad to supply a
comunity with water that was very low in oxygoen because
the water goes through pipes and is reduced, When you
potential, that is to say, we make everything {u the water

ar the oxygen countent, you lower what we call the redox

roduced and wunder such conditions copper pipes will yleld
a lot of copper. Zinc will yield, i there's any zinc

£ iﬂtiugs that water goes through, heavy mstals become puch
wore prevaleat so that it would certalnly not be desirable
to bave a water supply that had very lew oxygen 1w it,
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chronium, Cel=ReOuli=I«U-}, 10 the water that algace diatous,
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qQ Cap you tell us please wm is meant by

blological magnifics? A Blological, I suppose
you are meaning that {n relation to beavy metals or just
in geveral, Biologlcal magnifics in geweral, & definition
might be that most, wany aquatic Wnﬂm, particularly
the algae tut alse fish avd various imvertebrates have the
ability to concontrate many fold, many orders of magnitude,
the concentration of substances induced toto water, For

with heavy matals and fvom those we know that £f you had
say a microgrom of say vanadium, VeAsNeAeDeloUsM, or ‘

which are good food for organisms ox other algse, but I
know wost about diatoms, will concentrate maybe £iftye
thousand times the amount that is in the awbient and the
more diluted they are, the more they concentrates because
they concentrate up to a given threshold dmé then, of
course, that may become fatal to the algae. 5o they are
now being used extenaively in many places to monitor small
awownts of trace wetals that may get foto a systen and so
blomagnetics, aléa, insecticidos are known i:a ba concous
trated by some organisms. It i3 koown to concentyate in
insecticides and various organics. I discussed that wany
nights in Hichigan.

Q Why doas it wake any differcace that algae
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-a fact that these very, very small smounts that are emitted

patrick « divest | R : o _,vfﬁx, ?Awusﬁ .
and diatoms apd, whatuot, have this excessive uumcantmati#n
of heavy metals? A Well, it's particularly |
serious in regard to diatoms beczuse they are the main
food for most aquatic life,

4] What ars diatoms? A Diatoms ave
unicellular algae that have & cell wall of silicic and
thess diatoms are the main food in the aquatic world, lakes,
reseyvolrs, streams of aquatic 1ife and they, thorefore,
if thay have concentrated these heavy motals this concene
trate is transferred to fish, to oystors, to clams, to
organisms that eat tﬁnm,-nnd $0 we may gei, depending on

tively higbraauﬁau;xntious in fish, This, of course, is
one of hhé'gxaat concarns of EPA right now apd not only
haawyvmmtglm but with the watter of kepone which you heard
phout, KeLePeO=i«E, in the 5t. Juses River avd such, It's

become ¢oncentrated and then become a hazard,

Q - Dr. Patrick, what iz the significance of the
fact that in Chester Township being located in the heade
waters of streams flowing into the Raritan River, what is
the siguiflicance 4in terms of the effect of water quality
as it may exist in Chester Township on the health of the
Raritan River as a whole or if you prefer to limit it to

the upper Raritan Watershed as & whole, you way do so,
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A 1 don’t koow as I ﬁzwld koow all of the affects, I.'

have heard that you are, or some peopls sre thinking about
a dex o ressrvoir down near the base of the upper Raritan

q You're referring to the conflusnt reservoir
at the junction of the north branch and south branch of tho
Raritan River? A If the upper Raritan River,
wwm:&ng system recéives much more in the way of nitrogen
and phosphorus, if such a resexrvoir is bullt and the
sedizents collect in the reserveir, certaluly the s,a,dimautk
will increase as urbanization increases, Then tha |
nutrients accunulate in the reservolr and the autrients in
& reservolr are recycled and bullt up over time and so that
algael growths, from looking at the phosphorus concentrationg
in ﬁm\ of the streams that flow imto thai: resexvolr right
nost, you would have hlgaal growths daveloping that might
hinder recreation, but certainly would tend to produca
taste and odor problems for any drinking water taken from
that resexrvoiv. The effect of a reservelr on, I don't
know as you want me to go into that but thst could have
varlous effacts,

Q Uo go into it, please.

A The bullding of a dam or resexrvoir in this system
could bave quite serious implications dewaustysam, When
it could be beneficlal-in tim sensa it could bolp the flow
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Q Excuse me, What is the locaklon of a 'pnssible
dam you're talking about now!? A I was thinking
about-~wnll, I was talking in general, I was referring to
this reservoir dowmstrcan that we, that at least they |
wore mmg shout, I wight discuss the effaects in gammll
of a dam or would you rather have wew-eWhat do you want o
to do?

THE COURT: He's asking the questions,
¥R, ENGLISH: Yes,

Q There i3 in Evidence, Dr. Patrick, as Exhibit
Pel, what 1 understand to be a site plaw of a davelopment
proposed by the plaintiffs in this proceeding which
appears to call for a dam of some kind on Peapack Btaek.
Yay X i‘.mmim 1f the size of the dam has been indicated
in the record? |

MR. LIKDEMAN: It hasa't,

MR, INGLISH: It 1s not?

THE COURT: Not with any specificity,
B,

Q Are you generally familiar with Peapack Brook,
Dr. Patyick? A Yes, sirv,

Q Uo you have any idea where the location of
the plaintiffs® property is on Peapack Brook?

A I have seetes ~




 Patrick = direct | o B
1 » Q Counsel will correct m if I'm wrong, bhwt it
2| 1s in the vicinity of Fox Chase Road? -
| 3 THE COURT: Why don't ws give her the .

BRI

i g MK P b 4 B

4 4  mp of Morrls County that we have. That would
1 ‘...f 5 | probably help her, That lake has been described
6 in various, the last propesal, it's a six acre
7 lake, I believe.

| 8 MR, LINDEMAN: To forestall a lot of

9 | preliminary efforts in putting things up I'w,
10 of mm. goiong to object Lo any testimony of
11 this witness oo the quality, condition or
12 effect, if any, of tha lake and dam, anything
13 that may have to do with any of the develop-

FORM 2046

07002 -

14 went of our property to the poliat of view of
‘15 ite affects upon the envirooment because that

PENGAD CO.. BAYONNE, N.J.

16 || waz precisely what we were prevented from
17 | doing and t.hal:,' of course, goes to, in & sense,
18 , should any such question be asked it would be |
19 in the nature of an environmental impactes
20 | THE COURT: If you wani ke object you
21 can, |
L2 MR, memu I do object to i, X
', 23 wonder 1f now, before we hang up & lot of thiqgs.
24 perhaps a ruling on it might be in order.
25 || - TiZ COURT: We got into the area. You
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Patrick » dirsck I '

Q

proposed dawm,  You may certainly vefer to that if you care
to, and any comments you want to make about the general
sffect of a dam on a stream would be in oxder, but please
do not try to comment specifically on a dam that might be
located on Peapack Brook.

- objection. I would have liked to have heaxd

wren't here, Mr, Lnglish, We got into the
area of site plan approval and I ruled that a
report by J.E.M. Associates could not ba
aduitted into ‘:ividauep, | could not be testified
to because it was uot on the issue of site
plan approval. I think he's corrzect in his

it and bhave him open the door to the other way
but that's part of procedurs, I think he's
coxrect.

Pr. Patrick, you have already referred to the

THE COURT: Let me warn you that if you
want to open this door that you way be opening
the door to Mr, Liwdeman om rebuttal. I wank
that clear. That's what I said, I'd like to
hear it., 1f you start gerting into the
gquastion of dams there's an izplication that
nmay opew the door to his guvironmentsl iwpact
study. 1 just want it to be wade clear so at
aona uaf.az date, I don't .want it argued that
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A Futvophics means producing couditions that are cone

ducive to emsaiw growth,

wmm direct T G

was oot the dutent, You atarm talking mm;;
spwifimny, of the effect aﬁ dawmg.. There!s
clearly an implication here m can only be
directed at the proposed site plan because 1
hesrd sothing in thoee
MR, ENGLISH: If the Court please, I do
vot want to open that door, Let we make a
fresh start on my quostion, |
& De. Patrick, do you have an opinion as to the
relationship of the proposcd wnzlmnt Yesexvolr at the
junction of the south and morth branches of the Raritan
and water quality of the streams flowlng into that
roservoir? A Well, I think, sir, that I hava
pmiwﬂ? tostified to the fact that &t 1s & general rule

accepted by wany people, certaloly in other places than heye

in New Jerscy that water entering a reservolr or lake shoul

not have phosphorus, pil greater than 01 nilligrams per

liter, whernas, and this 15 in the general EPA guidelines,

whereas .05 pilligrans per liter 4w aliMble i a fres

flowlng stream that doss not enter a lake. Thesze sxe

estimates that have been obtained by studying eutruphics,
¥ ~' What doss eutrophics mean, Dy, Patrick?

Q Growmth of what? A Well, all sorts

Ld
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watlc thiogs, ovganisms, |
Q vould such excessive growth be related 4in any
way to t:tm haalth of the strpam? A I think

that I have answered that iu the sense that when a stream
recelvens excessive nutrients these large growths of
specien develop do not have very much predator pressure;
that is, wany things don't ecat. We have just finished a
study under my, which I'm actively participating in at the
acadeny which shows the growthe of cladophora, for example

that commonly comes up in streams under locreased mutrients,

greatly reduces the fecundity of snails, avd these little
tiny sualls, physa, are very impurtant iu the food chaiw
of stroams and the fecundity drops spectacularly from
high fecundate to practically nothing. In other words,
they cease t.a lay egge. This also heppens with the
spirogyrs, another slgae that cowes up under sutrophics,
a green algae,

Q Can you tell us what the food chaln Ls and
how that relates to water quality? A Yall, the
food chain 1s the txanafer of food or putrients from ona
group of organisms to another and t.hia food chaln ususlly
goes frow algae at the bagse or to nitrates at the base
into various invertebrates such as svails, insects, worwms
sod then these organisms are caten by other organisms

such as £ish, clans, oysters, if you're iu the sea, and so
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we have a sycling of outricnts, Now, the great imports
of this Ls with docreased energy mh wan is golog to

have to turn pore and wore %o figh, thr through
agriculture or natural fish for their aninal protein and
it Lz evermore isportant, we in Washington belicve, that
our streams vemain of high quality for the supporting of
£ish }life, That iz what 92500 is all about.

G 92500 being the Vater Pellution Control
Ampndwont of 19727 A That's correct,

G Now, & few moments ago you stated the
appropriate quantities of nitrates and phosphateses
A Fhosphates.

{ Ritratogew A Just phosphates,

Q ~-of gtreams ¢otering a resorvolir, Do your
studies on the Upper Raritan Watershed Assoclation which
1 think were D=22, D=23 and D»25 in Evidence, contaln auy
data asg to the level of phosphates which the acadeny
found during its studles over the last decade?

A Yes, sir. They contaln a groat deal of information
on thiz. You have only to look at the tables, and the
report which 1z the one for the 1972 studies,
MR, ENGLISH3 I thiuk that's D25,
TUE WITNESS: You can sea the phosphates
PO, in many of the areas is alveady in excess,
it's all right fox free flowing streems io
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have sny prodictable affect on the phosphate level?

~arsa I recently visited in Virginia it wae very svident

Patrick - direct - 4
some cases but lo other cases it'a not, |
It's slready overused. Cortaiuly damming
those, 1i one were to altexr the rate of flow
i thoae arcas can get into considerable
trouble.
) Would an increase inm population i those areas

A I think it is pretty well documented in thoe liter-
ature by, wall, iu simply cuttiog down the trees, Dr's
Barman, DeQOeRelivA«N, and Likens, aormanziﬂba; Yale, Likeng
LelokoL=t=3, 18 in Cornell, just published & book on the
watershod of which they have baen studying called Hubert
Brook which shows how just cutting down the trees greatly

fnflusnces the nutrients estering the wetershed and an

that the golf course, nutrionts coming off the golf course
wag greatly influsocing the nutrients in the atxﬁﬁm. S0,
yes there's a good dea1>¢f svidonce scattered. I did not
think I would be asked that quostion so I don't have de-

tailed ioformation. DBut there's a great deal of evidence
in the literature that urbamization does this.

g Do your studies indicate anything as to the
carrying capacity in terms of total population of the
upper Raritan Watershed? A ¥We didn't make
any detailed studies of this but it is certainly evident




N

10
11
12
13
14
15
16
17
18
19
20
21
22

23

24

25

" patrick *ﬂirggu o o “ ,

 not an increase in the population withia the upper Raritan

that the condition of the streams mw present popul.
in m;sf of the sresas are presently mivmg as much
sutrients as they can tolerate and in some cases they're
showing sigus of enrichuwent,semivhealthy conditions,

Q Do you have then an opinion as to whether or

Waterahed would bave a discernible affect in the water
gquality in the watexshed?
MR. LINDEMANY X object, your Honox.
It's a question mhmmt to "When did you
stop beating your wifel™ I think the vitness
already answered that one. Auny payvaatm
apparently has an effect. ‘
THE COURT: Read the question back
please, |
(REPORTER COMPLIES,)
THE COURT: I'11 let bor answer it just
in casge=
THE WITNESSs I would say that in a
little different context, that we do know in
this 1972 study it clearly shows the
importance of open land or open space in the
assimllation of nutrients as seen in the
study of the Black River between Stations 14
end 17, and that this open space {8 very
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necessary if ove is golng to saintain water

quality overall, Now, naturally, not All’ataaa
can be salotained as open space but there wust

be open space maintained iw these headwater

L J

streams 1f one wishes to malntain waﬁer~quality
& for the record, are Stations 14 and 17 located
in or nsar Chester Township? A I'm pot sure of
the limits of Chester Township but if you vefer to this
wap, 14 and 17 ars this area in through here and I believe
Chester Township does come over here,

MR, ENCLISH: The witness is referring #o
the map on the back of Exhibit D22,

THE WITNESS: Here's 14, 15«

MR, ENCLISH: Just for the stenographic
record, Station 14 is on the Black River, northe
cast of the Borough of Chester and dowostreanm
from Ironias, Station 15 is a little upatream
from Pottersville and Station 17 is on Lamlagtén
River soutbeast. |

THE WITNESS: We also have a statien at
Route 24e=e A

MR. LINDEMAN:G Your Honow, 1 can note=

(COUNSEL SPOKE AT THE SAME TIME,)

MR, LINDEMAN: I object to the reference
by counsel; “Simply because I don’t kmow it,"
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support whether or uot any of these stations

DIRECT EXAMINATION BY MR, ENGLISH CONTINUEDS

disposal?
referred to as the disposal of waste on site by the use

Pateick = divect Y A

thviously the witness iz wok, has vo data to

are io or cutside of it, They may be.

THE COURT: It's something 1'11 have ta’
figure out. |

MR, LINDEMAN: Any quastion them as to
shether or not they are hzj' not in the Township
I think, with the witness not knowlng, lwuld beT
izproper, 1 do object Lo anye- |

THE COURT: I think in the report, I think
I can draw my own conclusiov in the report
using my own geographical informatiovn,

MRe ENGLISH: We can all trace 11:.‘ 1 can
too but it seemz a littla bitee

THE COURT: All right. Do you have any-
thing else?

MB., ENGLISH: Yes, your Honor.

THE COURT: Are there many more quastions
of her? My Ccutt. Reportere~let's take ton
rinutes.

{RECESS OBSERVED,)

Dr. Patrick, whnt do you mean by on site waste
A On site waste disposal is usually
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Patrick - direct | ™
of septic tanks or French drains, something of that sort.
Q And, is there some kind of distinction between
ou site disposal and off site disposal? |
A Well, yes. Yeﬁ usually only use ou site disposal,
suptic tanks where you have relatively low density housiog
guch as I think in many sections of the eastern part of the
U.5. it's very varisble depending upon the terrain, the
soil's porsity, and a whole lot of other things, but I
think about an acre to three acres, depending upon what is
the characteristics of the slope, soils and aquatiers and

g0 on is usually about the amount of land referred to for

site disposal and off site disposal is usually done by a
sewerage collecting system which results in sewerage treat-
zent which way be primary, secondary or tértiary. The
'ﬁ.é. Governsent now requires municipalities to have at
least &acwﬁdaty treatment and tertiary in some sreas, In
the caze of tertiary treatment it's obtaimed by either
land, spray, sprayfirtigation wmethods or by chemical B
treatments of various types. Sowe cases have used resine
1ike exchange beds but not very often, but there are a
pumbar of ways.

Q@ = Now, based on your familiarity with the terrain
snd natural conditions in Chester Township do you have an

opinion as to the suitnbility of off site waste disposal
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Patrick = direct N   $
treatment iu Chestur Townghip? |
¥R, LINDEMANY If youx ﬂonut'plaasa¢ i
ghjent, I don't kuow what, there has been no
avidonce as to the witness's detailed kuﬂﬂlﬂégﬁ
of the conditions lowe
THE COURT: I'I1 sustain the objection
unlese a better foundation is laid, |
Q Dr, Pabrick, can you toll us the dogree of your
ﬁamiiimtity with the terrain and natural conditions iv
Chester Township? A Well, this has gone on over
& period of time since 1967, I have driven over a good ‘
deal of it by the roads, I have actually walked in the

vot say I have been over all of it. I have certainly
studied the maps quite thoroughly with My, Lloyd, particue
larly at the time he was praparing them, to make sure they

were accurate in testing them because I was ultimately

responaible,
Q You're referring to the wmaps contained fn the
natwral resources= ' A That's right. I would

say that is my, I certalnly have studied the maps, the
ﬁ'$‘6.3¢ naps, soll conservation maps,

Q Based on your familiarity with Chester Town-
ship do you have an opinion as to the suitability of off

site waste treatment im Chester Township?
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Patrick » direct S 50

waps.

Q Do you remember the question, Dr. Patrick, or
would you like 1t read back? A Would you read
it back to we.

¥R, LINDEMANS If your Hooor please, 1
object agalo. I would 1ike a certain amount
of volr dire on this question before it be
answared,

THE COURT: Volr dire om whatl

MR, LINDEMAN: I would like to find out
what the witness's ospinion would be as to the,
gs to some move procise knowledge as to the
quality and comdition of the soil conditions
F1 g

THE COURT: I think that's properly
something on cross examination. I'11 allow
it Mr. Lindeman, You can show it on cross
exanination,

MR. LINDEMANS All right. Then I just
morely state then that I objact to the question
on the ground that for the purpose of answering
this question it's not sufficlent to be aware
of the terraln fvom the point of view of the
surface along with a detailed study of the

(JUDCE READS IT BACK,)
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Patrick - direct 51
THE COURT:s That's the synopsis of it,

Eszq\tuny; that's the gquestion,

‘ TR wrmxas} Well, of course, t:l-mcct'.aﬂL

County varies grestly,
qQ Just the Township? A The Towme
ship, the terrain varies considerably, the gecology varies
consicderably and the depth of the soil varies considerably,
I fael that the streams by and large are not, wall, I know

the streams in Chepter Township are not large enough to

reaceive secondary effluent from a mewerage trsatment plant,
If one were to go to apray irrigation which is very good in
some areas they should go o a flat or fairly flat area,

They should make sure, grass haz been shown over and aver
again to be preferable, spray irrigation, so they should
go to grans, They should axplore the field because no one
yat has been able to devise a systen that correctly dissolves

a spray irvrigation so that there's no axceesive runoff e

¥R, LINDEMANy Forgive me for ths rudee

nese of thie, Dr, Patrick, I want to intere
rupt and object, Tha witness is clearly

angvering a question which is part of a repn
of wvhich Nr, Pnglish and I are fully famill
with, but I think 1t's not really responsive
to the question, The guestion is eimply

-~
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wether ﬂt'nat the Township Ls suitable and
what Dr, Patrick is doing now is xoally going
to the next step which is to define. |

THE COURT: Did you say, “Discuss the
suitability ore«"

MR, ENGLISH: 1 asked for her opinion ap

to the sultability. To be technical, I think
it's the prerogative of the propounder of the
quastion to object to whother it's responsive
or not vathex than opposing aaunaal,

IR, LINDEMAN: Well, I object, I think
not., I think I am, hqva that right to object
a3 to whether or not tha witness 15 on the
gquestion and I do object,

THE COURT: He has the right. The
question being, did she have an opinion on th
suitability., Technically I guess she should
answer that yes or mo. I take it you do
have an opinion on the guitability of Chester
Township for off site sewerage disposall

THE WITHESS: I was trylng teo speak as
a sclentist in general terms.

THE COURTy All it 1s, Doctor, is if yo
do have one and the next question is what is

i, so you do have an opinion?

M
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THE WITHESS: Yes, esir, I do. |

THE COURT: Okay. Now then what 1s it?
How, go ahead with your answer.

THE WITNESS: Wy answox is that I think
that the Chester Township is variable in its
sultability, that the, 1f you've going to have
spray Srrigation one should have a fairly flat
area, that the use of grass has bess shown
over and wvai again by the Compbell Soup
Company, by various people to be more sultable
than forest., Whatover method is used there

should be tile undexr it because ne opne so far| as

wy data, and I rescarched this a falr swoumt,
have shown anyone has beeun able at all seasan$
of the year at all times to have spray
frrigation so that it is just sufficient for
the plants to utilize all of the nutrients
that are applied, but rather thao their
med to be dralned under it in a retention
pond, can be monitored and the siflucot re-
sprayed if necessary ia order for a sudtabie
quality for percolation to be xreached,
MR, ENGLISH; You may cross examine,
MR. LINDEMAN: I have wo questions,

your Honor.
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THE COURTs Step down, Dr. Patrick,

Thank you vary much,

THE WIINESSs Thank you, sir,
THE COURT: All right, gentlamen,
MR, FERGUSON: We don't have mybady here

Lo ﬁﬂlm Dy, Patrick tﬂﬁa%

MR, LINDEMANG OFff the rTocord,
{DISCUSSION OFF THE RECORD,)
{WHEREUPON PROCEEDING WAS ADJOURMED.




