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T OZlRI' All right, gentlemen.

MR STHRNS Yes, Your Honor. The next wit-
ness'will be Dr. Robeﬁ Hordon.

May | ask, at this time, You Honor, if there
IS any objection .to. the items that were marked for
identification during Mr. Akahasi's testimony being
moved into evidence? That would be P-94, which was
his repdrt which | think we have agreed to; P-95,
which is smply a radius nmg for reference, it

has no probative value; P-96, the autumn, 1976,

.family budget and comparative index selected

for urban areas of the U. S. Department of Labor;
and P-97, the 1973 and 75 population estimates
of the U. S. Bureau of the Census, P-98, the
new one-family houses sold, U. S. Bureau of Census,
and P-99, the State-wide housing allocation plan,
for Nav Jersey, preliminary draft, Hev Jersey De
partmént of Community Affairs. The plan was, of
course, strictly illustrative, so he can point
things out. The point is, it is already referred
to in the record extensively.

MR CAIN: | believe that Mr. Akahas said
it wasn't Aprepared by any particular person, for
no particular purpose. So if it is just to dow

what is in white and yellow, what is in fifty miles
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of Tines ‘S‘qua.re or Col umbus Circle, we have been
, Qvef those and we have no objecti on.
(V\hereupbn, Exhibits P-94 through P-99,
previ ouél y mar ked for identi ficati on, marked into
evidence.)

'H—IE COURT: Swear the witness, please.

MR SJUTTON: | believe that there is a 'Blau,
Lasser exhibit.

MR STERNS The Blau, Lasser page is a page
that was part of his report. | am willing to hold
that untﬁl we can either get some go-ahead to sub-
stantiate it or drop it.

THE COURT: The whole report is admissible
except Appendix E.

ROBERT M. HORDON, sworn."
MR. LEONE: State your full name and spell

your |ast name.
THE W TNESS: Robert M Hordon, H o-r-d-o0-n.
MR. LEONE: Place of residence?
THE W TNESS:  Kendal | Park, New Jersey.
MR, STERNS: Your Honor, with the consent
_of counsel, we have marked a nunmber of exhibits to
save tine, and they all go at this point to the

credentials. | will just ask the witness to identif

t hem

y
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DIRECT EXAMINATIQN BY MR. STERNS

profession? A | am Associate

Hordon - Sterns - direct 4

Q Dr. Hordon, what is your occupation and

Professor in thé Geography Departmenf of Rutgers Univer-
sity, New Brunswick. |
Q Do you have any special expertise?

A | teach courses in physical geography and fluvial
geomorphology, f-1-u-v-i-a-lI g-e-o-m-o-r-p-h-o-l-0-g-y.
Q Will you describe what that means?

A Fluvial geomorphology refers to land forms and
other erosional and dispositional features that are re-
lated to streams, rivers and creeks. It is a Water-reléted
and Iénd-form-related subject.
| also teach and do research in urban water resources
management. | also have courses in environmental planning

and land use systems.

Q How long have you been at Rutgers?
A | have been at Rutgers ten years.
Q Have you had teaching experience, or academig

experience at other institutions of higher learning?
A | was a teaching assistant in my graduate program
% Columbia for about two and a half years, and then came
to Rutgers in 1967.

Q Let me interrupt you for a minute at this

point, and ask if you can identify this document, some six
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A Y es.

Hordon - Sterns - direct o 5
pages, which says Robert H, Hordon?

-1 (Document entitled "Vite" marked as

Exhibit P-100 for identification.)

Q What is that? A This is my Vite

form, a short form, and a long form with a list of publica;

tions and professional affiliations.

Q Is this included as part of your report
which you have submitted in this matter?

A ~Yes,_that. was included as a part of P-31 at the
time of my deposition, it was attached to the rear of
P-31.

MR, STERNS This has been marked as

P-100 and | think counsel have a copy of this

study.

THE COURT: All right.

Q Now, Mr. Hordon, going on, can we run over
briefly your basic academic background, that is, what
colleges you graduated from graduate degrees?

THE CCURT: Isn't that already‘ given, it
is already in this report, it is part of the record|

MR, STERNS If that is satisfactory to you.

THE COURT: Any objections to those qualifi-
cations, without repeating all of them?

(No response.)

)
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" Hordon - Sterns - direct : ‘ 6

THE COURT: No objectidn,nnve al ong.

Q i Dr. Hordon, have you written and publi shed
articles in.the areas in which we are concerned in this
matter, namely, water supply and spécifically wat er supply
in New Jersey? A Yes, | have.
The articles, publications and papers are listed on the
Vite. There have been a fem/additional ones since that
tinme. ) | |

Q r. Approxi mately how many articles have you
mwftten? | | A The nunber of
publications has been, that is both solo and joint

aut hored, twenty three.

There was anot her one, nunber twenty four, which

was a report to the Departnment of Conmmunity Affairs, that

was rel eased Septenber, 1976 called "A Guide to the Environ=

mental Aspects of the Local Planning Process." | was
seni or editor of that publication.

Q O those twenty three or twenty four public-
cations, do any of thembear on the questions of water

supply and quality such as you addr essed in your report?

A Yes. J
Q Appr oxi matel y how many?
A At least half or nore. ©Oh, | would say two thirds

woul d bear, alnobst two thirds woul d bear on water-rel ated

i ssues.
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Hordon - Sterns - direct | 7

Q . ch about the issue of whether they are
» water-related issues in the Nev Jersey area?
A Agéin, two thirds. The focus of research has
been on the New York-New Jersey metropolitan area, with
heavy emphads on nortH and central New Jersey.
(List of publications marked as Exhibits

P-101, A through L for identification.)

Q Now, 1 would ask you if you would review
briefly what has been marked P-101, A through L, without
getting- in particular, if you could identify these by
topic and if you can answer for all of them, whether they
‘are articles or publications which you have authored?

A P-101-A, which was a conference of the Americén
Water Resources Association, involved research into the
responsive northeastern Newv Jersey water transfer network
to the draught of the mid-sixties. In particular, the
'62 through '66 period.

Q Let me ask you this, Dr. Hordon, | would be
particularly interested in going through all of that in
order to save time. Yau can all glance through them and
they are all listed and what we marked P-101. Is that
correct? ' A Yes.

Q Could you just verify that th.ese are indeed
the articles referred to,that you have written theml as a

group? A Surely.
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I—brdoh - Sterns - direct : 8

‘counsel, that the Vite is included in total in the

~about Mr. Sutton?

MR STEKNS | assume, Your Honor and

record at this point, so that | don't have to
examine it in detail? |

THE COURT: Any objections, he identified
these as outlined in the Vite?

MR CAIN:  The same one that was P-31 for
identification at the deposition?

THE COURT: The same situation, yes,

MR CAIN; We have already seen that.

THE COURT: S marked.

MR STERNS If | can assume tzat it is
in the depositions, you can assumethat we have
testified for everything in the Vite purposes for
the examination, for expertise, if that is
acceptable?

THE QOURT: It is acceptable to me, how

MR SUTTON: No objection.

THE COURT: Any objection to P-100 and 101
in evidence?

(No response.)

1"HE COURT: So mar ked, |

(Wher eupon, docunents previously nmarked as

Ediibits 100 and 101, Athrough L for identificatio

n
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A Yes.
Q Included in the Vite referred to?
A Included in the Vite in P-31.
Q | Just one other question, Doctor. Then at

Hordon - Sterns - direct | 9

marked into evidence)
Q X Have you had an opportunity to look through.

all of. those articles offered by you’?

this point, that is, are you presently engaged in any
research with reference to water problems in Newv Jersey,
either water quality or supply? A | am engaged
in four research projects of a.part-time nature, particu-
larly during the summer. |

Ore of theam is funded by the U. S Department of
Agriculture through Rutgers Univer‘sit,y,’ involving the
development of a growth manageament plan for a community
in Somerset County. | am a consultant on the water and
sewerage facilities for this, which is a disciplinary
proj ect.

The second project is one that is involving the
environmental impact analysis of the Manasguan AReeervoir
project in ibnmouth County, funded by the Department of
Environmental Protection through Rutgers University. | am

the water resources consultant for that one.
The third project is a project sponsored by the

Engineering Foundation of the American Society of Civil
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Horgoh? Sterns - direct 10
. - Can - Vair dire

Engineers, relating to the delineation of ground water

équifers in ;the North Atlantic Region, in conjunction withj:

.a civil engineering team at the Polytechnic Institute of

Nev York. | am the geohydrolic consultant to this group.

Fourth, | am a consultant to the New Jersey Water
Supply Master Plan, to the Head or Proj ect Engineer,
Havens ahd Emersbn in North Jersey, in Bergen County.
That is the State-wide comprehensive master water supply
plan for New Jersey, which is starting up now.

Q | Dr. Hordon, one final question, can you
define for us what is meant, what you would mean by.the
term water management, what doe_s it consist of?h
A Water management or water resources management,
at first stroke would consist of water supply and.waste
water or water quality issues. So those Wc.)ul‘d be the
major constituents of water resources management.

MR. STERNS At this point, Your Honor,
pursuant to Rule 8, | would offer Dr. Hordon as
an expert in water management plans.

THE COURT: Do you care to examine on.
qualifications regarding this area of expertise?

VOIR DIRE EXAMINATION BY MR CAIN:

Q Dr. Hordon, you have mentioned sever al

things you have done since back in March. Suppose |

start with the last one, the New Jersey State-wide water
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Horddn - Cain - Voir dire A 11

r esear ch pl an which you say is just now starting up. What

s the pur pose of that? A The purpose of

the overall plan?

Q Yes; sir. ' ‘A This is a one
mllion dollar study of three years in duration, which
began essentially in the spring of 1977, which is to
| ook at the entire picture of water supply planning for
the State of hbﬁ/Jersey.

There are five firms that are participating in
this study, whichis to look at the water resources, both
surface and ground water, for the State, and also to | ook
at institutional issues, hydrolic issues, anythjng per -
taining to wat er supply for the State‘of New Jersey, for
the next several decades. This is first just starting
up at this tinel

Q ‘V%at pronpted this study, was it sone
funding fromthe Federal government, or just the need for
it, or what? A Vel l, the
pl anning for this began by.Governor Byrne several years
ago. Along with this, Conmissioner Bardin of the Depart-
ment of Environnental Protection, particularly since nost
of the water systens in North Jersey are seriously over-
drawing their reservoir yield.

Essentially the only thing that has kept north

New Jersey going is the fact that there has been a very
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) prepare, for what will be'the probable return of the

Hordon - Gain - Voir dire ' 12

wet period during the nineteen seventies. In order to

drought some time certainly, the Governor and the respec-
tive commissoners decided to proceed with a comprehensive
water supply study, since the last one was done in 1955,

the so-called Tamns or T-a-m-s study. It was felt that

enough has occurred to Nav Jersey since 1955 to necessitate

a look or study.

Q Then it was partly prompted by the '62 to
'66 drought, you would say? A Vey definitely.
The deficiencies during that period were ohe would fear
a drought close to that to occur. Again, the'effeCt would
be even worse because of the increased ."popula'tion in New
JerseyA since the early nineteen sixties.

Q What is their timetable on this Study,‘
what do they expect to have in information to force us
to use that as a practical matter? A As recent
as last wesk they are at the stage of recording all of the
water consumption and water danand from the appropriate
files in Trenton, énd fecording that, keypunching that
information:” | would say in terms of usability results
it would be probably two years or possibly threé..

Q I read and heard the term "critical areas.”
Is this one of the problems that they have, critical

areas in terms of water supply, is this a teem that is
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CA - Critical areas. Are you referring to critical

Hardon - Cain - Voir dire | 13

used with respect to this study?

areas like flood plaihs or flood prone land, that is callgd
actual land areas or c_ritical areas in the context of a
critical issue?

Q | would say in terns of water supply?

A In terms of water supply, then yes, they would be
addr essi ng thét, very definitely. |

Q Now, you mentioned the North Atlantic Region
Hydrol ogy Consultant, does that include our area?

A Yes, that does. 'V\EII,it includes the States of
Maryl and, Pennsylvania, New Jersey, New York, Connecticut,
Massachusetts and_ Rhode I'sland. In the non-coastal plain
portions, that is what is referred to as the consolidated'
rock portions or northern New Jersey woul d fall within
that region.

Q Is that derived fromalready existing
statistics or are there field studies being made say in
our area, in support of this project?

A G ven the scope of that particular project by the
Engi neering Foundation of the Society of Civil Engineers,

no field work could be accomplished within the tine frane.

It would be a review of existing ground water
reports, maps, and of course interviews with the appro-

priate hydrol ogist and ground water geologist in the
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" There would be no field delineation attempted for that

"what is ambient.

Hordon - Cain - Voir'dire . 14

respective diét.rict offices of the U. S. Geologic Survey.

size of region at this particular point in the project.
Q Are you familiar with the so-called non-

degradation policy which the State has with respect to

stream quality? A Yes.
Q Can you tell us what that means?
A There is an dement of vagueness within the State

EPA with regard to non-degradation policy. But this
means that the water quality shall not be degraded beow
what is referred to as ambient conditions.

The difficulty is just with the definition of

There is, as | mentioned, some vagueness within
the Department of Environmental Protection with rggérd
to this.

Ambient conditions could meen a summetime average
could meen an annual average, could mean a minimum and
extreme condition in July and August. This has not
been exactly delineated by DEP.

Q Is' it true that the State sets certain
standards for stream quality? A The State sets
certain standards which are then subject to review by
the EPA, Environmental Protection Agency.

Q If your particular stream and the watershed
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" a cor rect assessnent ‘of the non-degradation policy that

“worked on certain of these proj ects. When did you do

Horgdn-- Cain- Voir dire , 15
1" - Sutton - Voir dire

whi ch we are studying is of a higher standard, is it

yo.u woul d not | ower the standard of the stream even
down to the State's ni ni numst andar ds?
A Yes, that woul d be the non-degradation policy.
MR. CAIN:  Your Honor, in order to save
time, | want to Iéok at ny notes. | think
M. Suttonwill have a couplhe of questions, if
Joupermt.
| THE COURT: Yes, go ahead.

VOIR DIRE EXAMINATION BY MR. SUTTQW:

Q Professor Hordon, you are a full time pro-
fessor, are you not? A Yes.
Q You, | believe, testified that you had

the work on these projects? A The work on
the projects were done -- it would vary with each project
but it would be primarily in the summea and also during
the year, whenever there aren't classe;s or labs.

This is fairly common for the faculty to have at
least one day set aside for research during the work,
during the year. Of course, some of these are done on
weekends also.

So the work would be done primarily in the summer,

but also spread throughout the year.

-
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as a private consultant, is that not correct?

' A That is correct.

Hordon - Sutton - Voir dire : _ 16

Q Now, for Round Valley, Inc., your "work was

Q And you worked on other projects also aé a

private consultant for corporations?

A That is not through the University.
Q That's correct, yes. A Yes, | have.
Yes, | have worked as a private consultant to other

non- Uni versity groups.

Q Have you worked for any pri véte I ndi vi dual
or corporation relative to the environnental inpact of a
PUD of this nagnitude? ‘ A Yes, t he work

was through the Center for Urban Policy Research of the

Uni versity, That was involving the Suburban Action Institute

case i n Mahwah, New Jersey, and | was engaged in that.
Then | was acting as a consultant to an institute

of the University.

'Q Is that the only other project?
A I nvol ving a PUD, yes.

Q - Have you worked on any projects in Hunterdon
County before? J . A Wth Spruce Run

and Round Val l ey in Hunterdon County, | would say | have
been doi ng this since ny dissertation, that goes back 1965.
In that context | have been | ooking, in particular,

at the surface water resources of northern and central New
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Hordon - Sutton - Voir dire | 17

Jersey,'including Hunt erdon County, for. over ten, twelve

years.

Q In relation to what specific projects?
A The projects were projects sbonsored by then the
Organization of Water Resources research of the U. S.
Department of the Interior, with regard to water suppnly,
water supply Within the Newv York-New Jersey metropolitan

region. Also, waste water ‘which was a sepérate project

. also with the same office of the Interior Department, again

with the same regional focus.
By virtue of the people that were attached to that,

| was the New Jersey consultant, so to speak, or my area

‘was to focus on New Jersey.

Q Would it be correct to say that this was very
broad, very general research? A Well, we had to
get into considerable detail with regard to stream flows
and letdown, release requirements, pipeline.alternatives,
demand components within Bergen County, the plans of
Hackensack, Elizabethtown, Jersey City, Newark, because of
the interconnection. It was substantially specific for
this area and it had to be examined in order to arrive at
the conclusions which were commissioned by the funding
agency.

Q Did you visit Hunterdon County for this

project? | A Yes.
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Hordon'- Sutton - Voir dire | 18

Q. ~ Hov many times have you visited Hunterdon

County on various projects? A Since 1965, 1967,

'when it star'ted.

Q That will be my first éwestion, yes.
A It must have been at least a dozen -times or more.
| am not sure exactly, but af | east th_ere, were a dozen
times to the County. |

Q Hov many times did you come to Hunterdon
County on this project? A On which project,
| beg your pardon. |

Q On the current project, the Round Valley

project, that is, not to testify on depositions or in court

but your research? A - | believe two or
three to Hunterdon‘ County, and about half a dozen plus to
EPA offices in New York City and Trenton,A for information
and interviews with abpropriate officials. |
| MR SUTTCN: That's all the guestions | have.
THE COURT: Anything else, gentlemen?
MR. CAIN: No further questions, Your Honor.
THE COURT: Then subject to whatever was
brought out., | think the gentleman is admissible
under Rule 8, hydrology, fluvial expert.
MR CAIN: We don't question, or | don't
question Professor Hordon's qualifications in terms

of an expert. | may have some question as to the
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Hordon - Sterns - direct _ 19

méight of_ﬁis_evidence, as to the anmount of tine
pﬁat he spent specifically on the streans in Hunter--
don;CDunty. |
THE COURT: That is gding to the weight.
MR. CAIN. That goes to the weight, Your
Honor. | amjust meking it noted for the record.
NR; SUTTON:  The sane woul d be correct
insofar as | am concer ned.
THE COURT: Proceed.
(Publication marked as Exhibit P-101-M)
MR. STERNS.. Your Honor, | noted one of‘the
pile that | had neglected, it is narkédvas P-101- M
DI RECT EXAM NATI ON CONTI NUED BY MR. STERNS:
Q Can you identify this as one of your publi-
cati ons? ! A Yes:
| THE COURT: You have the report fromthe
Pr of essor ?
MR. STERNS: | amgoing to that right now.
Q Dr. Hordon, at oﬁr request ahd di rection,
did ybu prepare two studies with regard to the subject
litigation and the Round Vall ey, Beaver Brook project?
A Yes, | did, | prepared tw studies.
(Study entitled Environnental Assessnent
of the Water Rel ated Inpacts of the Beaver Brook

PUD mar ked as Exhibit P-102 for identification.)
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Q‘ ] ask you, | show you one marked as P-102

dated March".ll, 1977, a letter from you to Mr. _Dishner of

Environmmté] Assessment of the Water Related I mpacts of
the Beaver Brook PUD. | ask you if that is one of the
studies that you prepared? A Yes.
(Study entitled Addendum number 1, Water
Supply for Beaver Brook R marked as Exhibit P-103
for identification.)
Q Then, did yOt-J"prepare é second. study, and
| show you a document already marked P-103, dated April 8,
1977, a cover letter to Mr. Dishner, including a document

entitled Addendum number 1, Water Supply for Beaver Brook

PUD? A Yes.

Q ~ Are those two studies that you pr'epared?
A Those were the two studies that were prepared.

Q Let me just ask, were these the subject of

examination at d'epositions of yourself?
A Wo, just the first one. At the time of the deposition,
only the first report. The Water Supply Addendum was pre-
prepared following the deposition.
MR. STERNS - | believe you received copies
of it?
MR. CAIN: | don't remember, | am looking.

MR. STERNS | represent that it was sent to
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counsel on April 14.

Q : Turning to the first report, which is the

ment of Water Rel ated | npacts, coul d. you desqri be fi rét
what materials you used in- preparing that report?

A The_ very first reports that we used were background
r'eport:s fhat were furnished to me by Round Val |l ey, Inc.
The reports were essentially three, that was "A Pl anned
Comuni ty" whi ch was done by Rahenkanp, Sachs, Wl ls and
Associ ates, dated Decenber, 1973, a Round Valley feasibilit}
report appendi x 2, dated January, 1974, which included the

reports of Richard Jesky, enginner, and Vi ncent »M:Keever,

engineer,
Q What other documents?
A The other documents that were used on Round Valley-

Raritan River Basin Water Quality Management Plan, Phase 1
Draft Document of the Department of Environrﬁental Protectioi
August, 1976. A report entitled Ground and Surface Water
Plan, Report 4, prepared by the Huﬁterdon County Planning
Board, December, 1967. The Geology of Hunterdon County,
prepared by the Department of Environmental Protection,
August, 1970, and the larger version of that report called
Special Report Wo. 24. That is the Geology and Ground
Water Resources of Hunterdon County, prepared by Haig,

Kasabach, that is a special report dated 1966.
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Q' Dr. Hordon, could you describe for us what

“was the purpose of this first report?

A The purpose of the first report, there were several

objectives. The broad objective was to look at the water-
related impact of a proposed PUD on a specific site in
CIinton’ Township.

The second objective, which came out of that, was
to attempt to éssess what the probable impact would be,
given a series of synergies or alternative development
schemes for land use on the tract in question.

Other objectives were to look at the water supply
and waste water facilities. The water supply, though,
had to be developed in greater length in Addendum No. 1,
just given the time frame thét was available then.

Q Dr. Hordon, | note at page 3, Sectioln 3 of
your report, that you describe watersheds.

| ask you, did you bri'ng ani/ maps which
would assist us and the Court in envisioning what these
water sheds involve? A Yes, | did, |
have brought f'our‘ maps in varying scales. |

Q Can“you point them out? They have all been
marked, and if you can point them ouf, referring to the
numbers, | guess two are up there.

(Five' maps marked as Exhibits P-104 through

P-108 for identification.)
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*Q If you can point them out, referring to the

hnumbers,, I'E'guess two are up there, just tell us wha they

are, briefly? A The first mg

is a remote sensing photo mosaic.

Q If you can use the number,you are referring
mow to P-1047? A P-104.
Q What is that? A That is a photo

mosaic at a scale of one inch to eight -miles, a photo
mosaic using infrared and other special remote sensing
film, taken from a satellit'e of the entire State of Nav
Jersey.

Q Now, would you déscribe P-1057
A P-105 is a copy of a drainage basin mgp of New
Jersey at the scale of one inch to four miles, showing
the watersheds, the mgor watersheds and ‘sub-watersheds
within the State.

Q Now, turning to P—106,} could you describe
what that is? A P-106 is four
topographic mgos to the scale of one inch to 2,000 feet,
which are put together to form a composite, to dwow
Clinton Township and surrounding municipalities.

Q P-1087? A P-108 is a
blow-up of a scale of one inch to 1,000 feet of a portion
of P-106, to dow Clinton Township. The four mgoss dow

the same subject and P-104 is the broadest picture.
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Q P-1077? A 107 is the

.closeup of the conditions. The scale gets larger with each r{iap.

Q 1 woud ask you to refer to those papers, if
you feel necessary; if you would deécribe the Raritan‘
Basan? | would ask you, if you do choose to refer to a
mgp, that you refer to the P-number, P-104, 105 or whatever

Wi.th that in mind would you, describe the
Raritan River basin which you refer in your report?
A Going to P-104, which is the photo mosaic map,
this is taken from a satellite with a one inch to eight
miles, consisting of may smaller photos which have been
put together in what is called a standard photo-mosaic.

The particular film that was used was for satellite
elevation of more than 500 miles and focuses attention on
the deep blue, which, of course, is water, ‘and varying
shades of red. It shows the varying types of vegetation,
and also the geologic structure.

| The v areas in question, the Roud Valley, shows
up and Spruce RN dow up asvery, very degp blue. This is
because of the nature of the film that was used in the
particular satellite view.

The virtue of this particular mgp, P-104, is that
it fowns essentially that the region, or at least Ne

Jersey, in terms of its water supply, is fairly muh of

an island, with the only part of the State that is connected
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to the rrai'hl and, w‘)uld be the artificial boundary w’fh
NéwYork_Sltat{e. Qher than that, the State is conpletely
sur r ounded by‘ wat er 't hé Del anare on the west side, the
Del aware Bay on the south, and the Atlantic Ccean on the
east. The State is considered a peninsul a.

If you care to liken it in terns of water supply,
it is anisland in terns of water supply planning on a
nmacro or |large scale |evel.

This is very, very useful to indicate just the
avai | abi I}ty of what woul d be the fresh water avail abl e
within the State.

Another itemthat cones, of course, is the large
nunber of |akes and reservoirs wthin northern New Jersey.
This is because the State has been glaciated in the
northern portion. That subst ant i ally a]‘fects t he geo-
hydrol ogy portion of the State. That woul d be approxi mately
one third to one fourth of the State woul d be incl uded
within that.

The area in question, of course, which is not
delineated, but that is Clinton Township, lies — of course;
both Spruce Pan an4 Round Valley of course lie within
Clinton Township.

So we would be in what is called the consolidated
rock portion of Nawv Jersey, as distinct from the coastal

plain, which makes up the other 60% of the State. It also
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indicates,‘ .of COUI’Sé, that the area is between two physio-
graphic provinces, which are important for ground water
purposes, that is the Piédmont province in the central
part of the State, and the New Jersey highlands, which
contain the oldest rocks found in the State, greater than
600 million years, as compared to the Piedmont section
which, of course, are the shales, sandstones, and they
have a geology of about two to five million years, of that
order.

Q ‘ Now, are you going on to 1057
A Yes, P-105 how, on a scale of one inch to four
miles. As a result of .going with the scale change, our
area, that is, the sizé of the sheet, goes up,by'a'factor
of four. So the rmp is four times the first map.

The purpose of this is, of course, the outline

shows the Raritan River Basin. This is the largest basin

entirely within the State of Nev Jersey. 1,100 miles of
WhiCh is the sub-watershed called the South Branch,
dhomn here in shaded red. That comprises approximately 276
sqﬁare miles that makes up about 2% of the entire water -
shed, j

The area shownn in green is the Passaic Watefshed,
which extends beyond the Nav Jersey-Nen Yok boundary,
going into Rockland County, into Nav Yok State. That is

the Passaic watershed shown in green lines, and the
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Ha:ken%ck watérshed domn with crosshatching in the brown.

The purpose of putting these two watersheds are very

Passai c-Hackensack basin.} The futuré water supplies of at
least a portion is to serve the needs of the three and a
half to four million people within Passaic-Hackensack
basin, whichiwould' presumably come from the Raritan. The
magnitude _Of‘Whi‘Ch has not been fully authorized by the
State.

But there is already a diversion from the Raritan
basin to the City of Newak in the Passaic basin of an
annual average of 10,000,000 gallons per day. The purpose
of putting that on is, of course, that is a pot_'en,tial
damad area for the Raritan basin; '

Q Woud you juét briefly describe what you
meen by diversion, since that is probébly a term that will
come up again? A The diversion
refers to thé actual acquisition of rural water from —
well, a diversion actually refers to the acquisition of
rural water, either surface or ground water, treating it,
then distributing it into a pipline for ultimate consumption
for the conmuming residents of industry or whatever that
mey be. The diversion of 10,000,000 gallons per day, which
mw comes from the Raritan River through the City of

Elizabeth to the City of Newak, is coming from the Raritan
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River via the pipelines of the Elizabethtown Water Cdrmly,

- | -
with their t?ranch — rather, their filter plant at  the

~confluence of the Millstone and the river at Bound Brook,

or very close to the community of Bound Brook. Right now °

the contract calls for 10,000,000 gallons per day.

Q Pl ease go on. A Ther ef ore, t he
di version refers to raw water, the water is, of course,
treated by Elizabethtown to neet potable water standards,
then is distr] buf ed.

As of now there is an unallocated portion of walter
avai l able within the basin by virtue of the construction
in the 1960's of Spruce Run and Round Val | ey, V\,hvi ch have
substantially, radically, Achanged the yield of the Raritan
basin, w thout questi on.

The yield, in the absence of the reservpirs woul d
be lower than 40 mg.d. or mllion gallons per day, given
the low flow characteristics va’ryi ng paraneters.

C I'f given the existence, though, of Spruce Runwith
el even billion gallons of storage and Rouhd Valley with
fifty five billion gallons of storage, the yield of the
Raritan basin has -now been determned to be either
250 or 280 mllion gallons per day, depending upon the
drought of record that will be used by the State. That
woul d either be the drought of the early ni net-.een thirties

or the drought of the early nineteen sixties.
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You have a difference of 30 mg.d., depending upon

Thefe is then, out of the 250 or 280 mg.d., there

is arequired 90 mg.d. letdown that nust be maintained,

i nt erchangeabl y.

More specifically, let's correct that, the IetdomnA
woul d be the m nimumflow at Bound Brook, which nust be
90 nlg.q. at all tines unfil changed by the Sgate.

That 90 mg.d. is for the purpbses of mai nt ai ni ng
amnmmfloww thin the tidal part of theRaritan, which
woul d be at |east, fromthat point, aboﬁt two mles from
the confluence of the Raritan and M 11 stone through
New Brunswi ck out to Raritan Bay, which is. about twenty
m | es.

In order to keep sone water f[omﬁng in that channel
for dilution pur poses and quality,  the Stéte has mandat ed
a 90 mg.d. mnimmflow, which is also one of the | owest
within the State.

Q Go ahead, you can conti nue.

A The anpbunt of water that is available for allocation

right now, Elizabethtown Water has 70 mg.d., M ddl esex
has an additional 20 mg.d., for a total of 90 mg.d.
avai |l abl e. Another 90 nust be the mninmumflow.  So that

is 90 plus 90, which is 180, 250 m nus 180 zero, yield
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|

70 m g.d. That is the anount that is presently unall ocated.

Presumably the Water Supply and Supply Council is
aut hori zed by the State to arbitraté and to aIIocate‘
that water -whenever a custoner or a water purveyor woul d
Pply for that water.

Q You want to nove on now in your description,
have you concl uded your description of the Raritan basin?
A Yes, for.our pur poses.

Q I's there anything further .that you want
to show on the nore detailed map with regard to that?

A Yes, if | could. |

Q Let mesay this, | am going to ask you, |
think you have done it thus far, | am. going tb ask you
to describe the Raritaﬁ basin, then I am going to ask
you to describe the South Branch watgrshed. So if you
want to do them both at the same time, that is perfectly
acceptable? A - Mg number P-106
we have now changed our scale from substantially one
inch to four miles, to one inch to 2,000 feet.

These are”the standard seven and a half minute
quadrangles. They were merely cut out and pasted together
in this fashion.

The items on here, just for the purposes of

reference, the red line indicates the boundaries of




Y

" PENGAD CO.. BAYON * i

- FORM 2046

4. 07002

N

o O A W

10

N

14
15
16
17
18
19
20
21

22

23

24

25

Hordon - Sterns - direct - 31

ad ihtoh.Tomnshib. The photo reversion procedure, by

t he U.'S,jGEOIogicar Survey, shows the purple tinting.
Thi s has been photo feviSed in 1970 to show Spruce Run
and Round<valley. H gh Bridge Borbugh, Lebanon Bor ough,

Town of G‘inton, are also delineated in red for reference,,

The areas shown approximately on this map are
the outlines of the RV.Il, tract, the Goble estate, 490
acres and thé remai nder on the ﬁestern part of Route 31.

The R V. I, estate is shown, of course, in purple,
si nce }he t opography of the map dates to 1954. The
Governnment in its revision nerely goes by purple overlay
to show the | and use and changes, hydrol ogi cal changes
that have occurred since then.”

The-area shown in blue is the course of the South
Branch shown by, of course, one line, althohgh the river
does have éeveral islands init. It was shown on this
map as one blue line to show the genéralized pat h of
t he South Branch: Two snaller tributaries were shown be-
cause they focus on the R V.|, tract, that was the Beaver
Brook, a portioh of which comes fromthe tract and enptie,s
through the Town of Ainton into the South Branch.
course, Chanbers Brook, which drains into, in particular,
the Gobl e estate, and cones into the South Branch, very
cl ose to the Handen i nt ake.

The two itens which axe slashed in yellow, | hope
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would be visible. | will delineate them now, the Ramdm
intake yvhi_ch is 150 m.g.d., up from the South Branch
to Roud Valley.

The drainage of‘ the Roud \/alley iIs only 5.7 sguare
miles and‘it is totally inadequate to suppdrt the reser-
voir, which is the largest reservoir in Nev Jersey. !t
requires a purpad diversion from the South Branch. This
pumping can oécur whenever the river flow exceeds 40
m.g.d. as measured at the Stanton gauge, which is ghown
in yellow here, just a little bit bdox* the boundary of
Clinton Township.

Therefore, when the river flow is greafer than
40 m.g.d., the water can be pln’ped frdm the South Branch
into Roud Valley for stbrage.

Just recently they have now opened a 108 inch
pipeline to release some of the water for reuse downsream
in the Raritan.

Those weré the mgor features indicated. The only
other yellow on the mgp is, of course, just the community
names that are shomn on P-106,

Q Okay. Now, is there anything on the more
detailed 107 that you would want to talk about?

A 107 was more of an accurate index of 106. That
is mow a a scale of one inch to 1,000 feet.

The items dhown on this are a more exact boundary
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of the RLV.I, tract. For the pur poses of clarity, the
Bor ough of Lebanon is shown in red, Hi gh Bridge and, of
course; tae boundary'of Clihton Townshi p and the Town
of Clinton, the Hamden station just showing at the

| ower portion of the nﬁp.

Al so on this, although not indicated, would be
in the extreme, the southern extrene, southern portion
of Clinton, the sewer treatnent plant thét woul d be
just within thé boundari es of the Témm of Clinton

-Q Now, does that then conplete your descrip-
tion of the Raritan and South Branch as shown by these
maps? A , Yes.

Q Ckay. I.mouldli}«a?ou t o basi cal | y speaki ng,
woul d it be correct to say that what you have done by
using the charts, could you descfibe in words Section 3
of your report, that is, the Raritan and' South Branch
wat er sheds, page 3? A - Specifically
that would be Roman nuneral HI on page 3 of ny report,
yes.

Q Now going on to Section 4 of your report,
that is entitleq Regi onal |ssues, and you categorize

Regi onal |ssues as water supply. Wuld you explain what

i ssues for water supply involve essentially the fact

that the Raritan basin is a source area for consuners,
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not jus‘t'within the basin. Therefore, the regional

built within the basin, a portion of their yield has
been diverted to the Passaic.

Q So this is a diversion that you have already
talked about. The regional issues you refer to the fact,
as _you have already testified, that water may go out of
it into other watershed areas? A Yes.

-Q Have you conducted an analysis of the
South Branch, | am referring to page 7 to 9 of your

report now, Water Quality in the South Branch?

A Yes, | have.
Q Ve conclusions did you come to?
A The conclusions that | have arrived at with regard

to water quality?

Q Yes. A With regard to
water quality, or the fact that there have been — the
State and the U. S. Geological Survey, other groups,
too, have been making water measur ements. Probably
the most recent summary of these has appeared in the
August, 76 draft document which was referred to
earlier. That is the ohe.that iIs called the Raritan
Rivér Basn Watea Quality and Managanmt Plan, Phase 1,
or more technic'ally, what is a 303-E plan as required

under public law, 92-500, or the Water Quality Improvement
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Act'of'1972.

The 303-E plan, or the basin plan, discusses a
nunber of issues, inCIuding the water quality and water
suppl y aspects. The South Branch watershed is one part
of that rather volunihous draft document.

Q Now, with regard to your .anal ysis of
the South Branch, did you also do é conparative study
of the inpact on water quality of various uses of the
tract of I|and fhat I s under consideration here, nanely,
the bele tract, did you conduct such a study?

A | did conduct such a study. The initial objec-
tive was to try to assess what the probable inpacts in
quantity and quality would bé of alternate |and uses on
site.

The most recent nodels that have been devel oped
by EPA, which is the natural agency in this regard, does
not allow one at this point in tine to conpare, directly

conpare, "agricultural land use with residential, indus-

Therefore, the only direct comparison that could
be made now, giyen the state of the art, is to conpare
residential versus commercial, or residential versus
i ndustrial . Agricultural cannot be conpared directly,

I t mould have to be what 1 would call indirect.

Q Leavi ng asi de for the monent the question
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of agriéﬁltural,’me~mﬁll come back to that.

" “What do you fihd, with regard to your analysis
of conparativé uées of this Iahd and its effect on water
duality, | take it fromwhat you have said now that you
are going to be conparing.a PUD, which was described to you
as approxi mately a 3,550 unit PUD as oppo;ed to the PvQV
that is the present designation for planning on the Goble
tract, that is designated by the Township of Clinton. |Is
t hat what you'are‘conparing? 'A Yes, | was conpar-
ing the PUD proposal with the information furnished to ne
and the expected |and use and density valués that were
given to nme by M. Di shner and M. Rahenkanp. Then conpar -
ing it with an ROMplan, which mde sone fairIj’conservative
assunptions with regard to inpervidus cover.

Q Wul d you pl ease give us your anal ysis of that
i ncl udi ng what ever assunptions you think woul d be inportant
to our understanding? A Two conponents to
the alternate | and uses, one is a quantity part, oneis a
qual ity part.

The quantity part, which gets at the anount of runoff
which is expected tq be generated, involves an assunption
of annual precipitation which, of course, is a straightforward
percent of inpervious cover, which would be féirly exact
for the PUD and had to be assunmed for the ROM  The percent

of inpervious cover, given the ordinance in the Township for




-
-
]
~
1
3
©
-

PENGAD CO.. nAvoCi..:. 07002
X 2 d

10
11

12

13

14
15
16
17
18
19
20
21
22
23
24

25

Hordon"—v Sterns - direct . 37

ROM was assuned to be 20%maxi mum bui | di ng coverage, which

was in accord with what was then the current regul ations
1 l|

of the Cinton Township zoni ng regul ati ons.

| added 30% for parking | ots, driveways, |oading
ranps and rights-of-way, to come to an inpervious cover

of 50%

This was about 30%under EPA estimates for commerci al

land use, which woul d suggest a val ue of 80% i npervi ous

cover. That is vvhat 1 first started out with, but then
downgradeﬁ it to 507, total inpervious cover because of the
exi sting zoning regulations that govern the site.

Q Let me see if | understand you. VThat you are
saying is that EPA woul d consi der or allow for more cover
than do the regul ations of the ToMshi p of Cinton?

A For our purposes, if | may just clarify?

Q Pl ease do. A For the purposes
of estimating pollutant |oading,' for the purposes of
'esti mati ng runoff generation, EPA and other agencies have a
variety of figures for different |land uses. The one for
_c‘ormerci al is about 80% that they would estimate for
| mpervi ous cover. )

Inny draft | started using 80%, but then, upon
consultation with M. Disher, who infornmed me about the

zoning regulations, | then revised that downward to 50%

whi ch, of course, was nore conservative than the 80%
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A The inpervious cover woul d, of course, dimnish any

. out for the PUD, were approximately 21% The exact nunbers

15|

- absence of any control mechani sns, twenty two inches, or

Hordon - Sterns - di rect . 38

"Therefore, the inpact woul d be upwar d.

Q »;' What is the significance of inpervious cover?

possibility of ground water recharge on the particular site

and woul d severely increase the amount of runoff that

woul d be expected, both total runoff and peak runoff. There

are two conponenfs of runoff, both would be increased by
t hat amount of inpervious cover.

Q (kay. Pl ease go ahead.
A Thank you. The assunptions for the ROMthen were
based on inpervious cover of 50% The assunptions were

based on the plans that were furnished to me and cal cul at ed

are on the report and | will round themout for the purposes

" of our discussion now.
It woul d be approximately 2170 inpefvious cover.
.Therefore, the annual runoff, which is based on an equati on,
that is an EPA equation, turns out to be approxi mately

double. That is, the ROMis expected to generate in the

nearly half of the incomng precipitation of forty five
I nches per year.
The PUD, given that inpervious cover and depression

storage, is expected to generate about eleven and a half

I nches, or approximately half of what the ROMwoul d be.
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Thé najof di fference, of course, being the inpervious
éOVGI‘. ) i

Q What does that'nean in practical terns, for
exanple, to a concépt li ke the degradation of the stréan]
what is the inpact of 22 versus 11-1/2?
A This would be purely a quantity. This is a quantity,
not a quality aspébt, truly a quantity. That woul d nean
t hat given thesé assunptions you woul d have to handl e
tw ce as»nuch water fromthe ROMsite as you would fromthe
PUD site, purely in the nunbers of gallons or in inches,
but purely ina quantity term That is approxinatély
doubl e that.

| also point out for clarification, that even
t hough t he ROM assunpti on of 50%i npervi ous cover is nore
than two and a half tinmes the PUD inpervious cover of 21%
the runoff generated is not tw and a half times, but
actual | y doubl e.

This difference is attributed to the nature of the
estimated equation that was used by EPA, that is one
reason for that.

The second .part relates to the prediction of annual
average pol lutant | oadi ngs. This assunes, in this case,
the EPA has really two categories. |If | may di chotom ze,
there is a very sophisticated, elaborate, conputerized stom

wat er managenent nodel procedure which woul d presumably be
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nor e accufate. That woul d require a nmuch |arger staff
and woul d beAWay beyond the scope of this particular study.
As a ;esult of the difficulties in dealing with
that, the EPA, very recently, that is'in the spring, 1977,
rel eased a report called what they call a Desktop Assess-
ment. That is a nodel for estimating pollutant | oadings
whi ch coul d be doné with a sinple hand cal culator. There-
fbre, this was the type that was enployed within the study.
Thg assunpfions that go into this are the land use.
Now, the |and uses that were avail abl e by EPA were residen-
tial, comercial, industrial. The one that was used then
in the PUDwas, of course, with the residential.
The ROMwas presuned to be closer to comercia
than industrial. Therefore, the co-efficients that were
enpl oyed were the conmercial ones rather than the industrial
ones. The pol | ut ant Ioadings, or the pol l utants that
wer e indicated were BOD5 which is the biochenical and
oxygen demands. The standard water quality variable, sus-
pended solids, total phosphates and total nitrogen, these
were the four pollutants that EPA was using in their
particul ar study, ,,
O course, the phosphates and the nitrate they weré‘
interested in for the purposes of eutrification or enrich-

nent of water courses.

THE COURT: Can you-tell ne the approximte

=
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Pige you are on in your report?

THE WITNESS Certainly, page 12. Page 12
of the report lists the respective land uses, the
four water quality pollutants, the population
functions. |

Again, these are stipulated by the EPA
modd and you apply the respective population
functions, given the density and values.

Then the fourth assumption is the street
s;veeping, which could have a very substantial
impact. For the purposes of this, | use the default
which was a sweeping interval of 20 days rather
than any other value in that. Although one could
go through with the other equations, | took the
average annual precipitation of 45 inches per year,
based on the thirty year period of 41 through 70.
| developed an estimated population for the Goble
tract of 24 persons per acre and assumed a street
sweeping frequency for both land uses of 20 déys,
ROM and .PUD; | applied a population function
going into®page 13 of the report and selected the
pollutant loading factor which was given in the
report.

| continued the assumption that the RM

would occupy T of the Goble estate under the ROH
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zb,ning.l My last assumption was that the area had,

will ‘have, separate storm and sanitary sewers.

Then | went ahead and supplied it. The results indi<:

cate that the ROV site would be expected to generate
a percentage increase of 154% over the RD site
‘ in BD loadings or organic pollutant loadings,49%
more in the phosphates, 48% more in the nitrogen,
practically the same, about 8b less, the only cate-
gory that drowed up less were the suspended solids.
That is, the RID would generate 8% more

than the ROM.

The ROM site would be expected to generate

a larger pollutant loading, which would then go

into the receiving water course, namely, the South

Branch of the Raritan.

Q So that what is your conclusion with regard
to the degradation of the South Branch as compared between
the proposed zoning of the Goble tract, ROM, and between
a RD use? A Between the RD
plan and the ROM, the RID — to put it anotiier way, the
'FCM would be expected to generate substantially more
potable loadings with the exception of suspended solids,
given the modd that was used.

Q How would the suspended solids be handled?
A Suspended solids could be handled in a management
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scheme by ;a series‘ of detention basins, would be one '
method of handling that.

Q .j Now, did you have a chance to review the
R.V”.I, propdsal to see if' detention basins were included
in it? A Yes, | did review
the R.V.l, material, in particular the background repor‘t

called A Planned Community, by Rehenkamp's firm. Ard the

2 P~}

McKeaver report or McKeever's report, which was incorporatef
along with Jesky's report.

That plan called for sixteen detention basins on
both sides, which were to be an absolute integral part of
the plan.. Indeed, in absence of the performance‘ specific'a—

tions, very clearly | could not meke a statement that the

RD o the Beaver Brook RD would degrade the water environf

ment ,

G ven the performance specifications which stipulate
detention basins, | can then make that comment, that in
the presence of those specifications, the devel opment woul d
not degrade the water environnent.-

Q Ckay. Now, Dr. Hordon, you stated earlier
that it was not possible to conpare agricultural uses, as
you have just done with ROMand PUD uses. Can you tell us
briefly why it is not possible to conpare, and also if
you have -- | note your report does talkabout agricultural

runoff. | xjodd like to briefly have you address that
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1| subject. e A Ore of the reasons
2 that one cannot compare the agricultural land use directly
3| with the urban land use, had to do with the impervious
4 cover assumption. VJhich, in the case of agriculture would,
5 of course, be extremely minimal.
6 Therefore, the impervious cover is absent in that
7 and the models cannot be used to directly compare.
8 In order to make some kind of assessment for what
9 will be the impabt, one would have to knoW the exact
10 loadings of fertilizers that are put on, and at what time
3 11 they would be put on. One can only make an assessment,
, 12 by itself, one couldn't do a comparative basis keasonably

0roo2

13} on that.

}

—
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14 Going through the literature, several items of
15 which are referenced, several are referenced in the report

16 on pages 14, 15 of my report. Several of what you might

17 call standard references, the amount of pollutants geherate“
18 by agriculture, naturally by implication, of course, to

19 Nav Jersey and 1-lunterdon County, certainly are very, very
20 | substantial. In particular, a majority of the pollutants

21 are sediment. Without any question, sediment is considered
22 without question a major pollutant by EPA and, of course,

23 others.

24 This woul d be a najor pollutant that woul d be

25 expected fromagriculture. O course, also, thenitrates

]




]
-
]
~
z
[
(4
-

07002
R

PENGAD CO.. anoun(‘-; h.‘,v'-‘,.

13

14

16

17

19

- 20

21

22

23

24

25

water, go into solution. Snce ground water sustains the
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which aré soluble, will get in either as surface runoff

.directly'tofthe receiving watercourse, or get into the gound

flow of the stream the nitrates will get to the surface
water via the ground water. So the nitrates would core in
from fertilizer applications, just given the fertiliser
applications that the farmer puts on. The phosphate
.portion, the phosphat% tend to be absorbed on wet soil
particles which then go through the process of erosion and
precipitation would be washed into the watercourse. Then
the phosphates will get into the watercourse, not by solutign
but by being carried as sediment particles. |

The magnitude of the nitrogen here, this varies
enormoudy because of what is called the nutrient recovery
rates. Here, depending on the time of the applications,
that is rather crucial, in the instance of corn, there are
may values for corn. They indicate that out of all of
the nitrogen fertilizer put on the corn, the nutrient
recovery or that portion that can be part of the uptake
of the plant, is in the range of 30 to 70% Splitting
thét would give you 9% This would indicate that about
836 of the nutrient fertilizers put on would actually get
into the com plant. The other 83%6 would get into either
surface runoff or leached into the ground water. An uknoa

anount of that could also be wha is referred to as
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denitrified. That could get back to the atnospheric sink.

‘The magni tude of that is unknown at this point.

Q Do YOu féel that you can make a conparison
in your own mnd between the possiblé degradati on to be
caused by agricultural use as opposed by the PUD use that
you have been describing, and which has already been
introduced as P-1, namely, the Rahenkanp |and use plan?

A The maj or pollutant which, carries along with it
several ot her pol lutants in agriculture, would be sedi nmen-
tation,HMMich, very definitely, would be a major pollutant.

As |ong as you have sedi ment, you have the possi -
bility of phosphates being absbrbed onto the individua
particles then, which would wash into the receiving water-
course. The nitrogen would come via solution

Q Can you say which, in your opinion, mght

cause nore problens for the watershed, if you have an opinion

on that subject, an agricultural use such as you have
described — A 1 would think the
sedi ment woul d pro'bably be the nost substantial. Corn is
arowcrop. It is open tilled and at this point, in ny
opi nion, there would probably'be sedi ment which would be -
a very substantial pollutant.

Q Movi ng on to another aspect, did you study
the Cdinton Township sewerage plant in relation to the

I mpact of the South Branch and, of course, its relation to
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t he proposed Round Val | ey PUD site? A Yes, |

did. Alittle less enphasis was given to the Ainton

sewer plant than on the wat er’ supply issue. Partly because
Tayl or, Wissman and Taylor were going to go into a little
nore focus on the inter hal aspects of the plan.

Q Wth relation to the South Branch, what
concl usions did you come to? | A Many concl usi ons
that | cane to on | ooki ng at the files of the region

and | ooki ng through what the EPA had and the files of

"the DEP in Trenton.

They sinply show an unused capacity, average flow
how of 0.6 mg.d. as conpared to a capacity design of
1.5 mg. d |

| ndeed, the applicant has a hydrolic capacity
of 2.03 mg.d., which, upon the conpletion of sludge
digestors would indicate an even | arger unused capacity.

So the applicant is right now operating at |ess
than its hyd'r olic capacity.

| also looked at this, as is indicated at page 17,
table 7, the Effluent Flow fromthe dinton Sewer Pl ant,
for cal endar year,, 1976 as conpared to the flowin the
Sout h Branch.

| The values fromthe flow inthe South Branch come

fromthe operator's report, that is the nmonthly average.

The effluent flow fromthe applicant cone also fromthe
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1) montﬁiy ~o'perat'or"s report.
2 I' Iopked at that and made monthly dilution ratio
3 comparisons;.‘ It turns out that the average for 1976,
4 between the effluent flow and the flow in the South Branch,
5 was of the order of 195‘t0 1, for an annual average.
6 An extremely daily minimum dilution ratio recorded
- 7| on August 19, 1976, was a 55 to 1 ratio, that was the
8| extreme low
9 | |ooked at the Bd), bi ochem cal oxygen demand, and
10 suspendea solid renoval rates for the applicant, which
11 Is considered a secondary plant. The rates were well in
12 excess of 9070. In fact, they were substantially higher
13 than that.. |Indicating that those were very, very good
‘“ 14 renoval rates for a treatnment plant. Indéed, sone of the
15| value of renovals of the order of 95, 9670, certainly well
16| above the 907, which is stipulated.
17 Q VWhat is the neaning of the dilution ratio,
18 what does that tell us on table 11
19 A Table 7 is saying, at that point that the anount
20 of effluent flow to the flow in the South Branch, at the
21 sanme point, is ofjthe order of either 55 to 1 or an annual
22 average of 195 to 1. That means that there is one part
23 of treated effluent to 195 parts of raw water, which is
24 of good quality, within the South Branch. That woul d .be
25 considered, just as a first approximation, to be very good
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dilution ratios. Certainly compared to some samples on

the Pasmicl:ﬁ these are very, very, very substantial
o0

Se plants.on the Passaic, if | just, without men-
tioning the specific plant, would have dilution ratios
of less than 10 to 1, that is treatment plant effluent
to flow, in the uppe Passaic or portions of the upper
Passaic,! 10 to 1 or 5 to 1. There are reports that
they even have been lower than this.

So when | see a value of 55 to 1, which is extremdy
low for one day, this indicates that there is very substan-
tial dilution of treatment effluent, which in itself is
highly treated. | would value that favorably.

Q All right. Dr. Hordon, nron with reference
to this entire report, | note you have summay conclusions
starting at page 16. | do not want you to repeat entirely
those, but would you just briefly give us your mgor
conclusions on this report with regard to the RID proposal,
and whether or not, in your opinion, it would cause degra-
dation of the water Supply for the South Branch system?

A | will start with the first. Given the performance
specifications which were shown to me and \<n:itten in the

various documents that were referenced, it is my opinion
that there will not be degradation of the water environ-

ment. In particular, the peformance specifications
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“include detention basi ns, they enumerate sixteen within

‘the initial plan, scattered over the site. Those are con-

taining flood .peaks, for acting as sediment traps for any

5

Hordon - Sterns - direct 50

sidered to be very useful mechanisms or devices for re-

of the storm water that‘ is generated within the sites,and
third, for acting as recharge ponds.

NON,’ the exact magnitude of hov much can be recharge’
would require a more detailed on-site investigation. Bth
given a look at the soils on the site, it is apparent
that thére will be that recharge. Tha will be a conserva-
tive statement, certainly.

The second' observation or conclusion would be that
the water that would be consumed on the site, about 3%
of that, would be returned to the basin and, therefore,
will not be, to use the term, lost, to the basin. This
water that will be used would, of course, be treated,
presumably treated, and would be available for reuse either
further downgream or for reuse to be purpsd out of the
basin and to the Passaic-Hackensack basin. So, therefore,
that is a very substantial portion. |

Ou of the) estimated one m.g.d., /3% would be re-
turned, which is the estimated sewerage flow that should
be generated. 2 would either go back into the ground
water recharge, or would be available as evapotranspired.

It is a process of a combination of evaporation, transpirat

e

on,
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1| that would be a second conclusion.
2 - Also, with regard to the plant, the particular
3 Clintoh éaNa plant is twenty five miles above the proposed
4 | confluence reservoir. Whcd would mean, assuming the con-
5 fluence reservoir is fini'shed, which would meen that there
6 would be some assimilative capacity, some renovation of
7 effluent within twenty five miles of the Clinton sewer
.A8 plant.
9 THE GOURT:  Yau are pumping water from
10 the sewer plant and you have a twenty five mile
" u rowA domn until you get to the Handen gate again,
" 12 is that it?
; 13 THE WITNESS I'm sorry, the Clinton sewer
14 plént is above the proposed confluence reservoir.
3 15 It is 11,000 feef_ above the Hardm intake, or a
: 16 little bit, approximately a little bit more than
17 two miles.
18 THE GOURT: Does that meen that you are
19 _ twenty seven miles then?
20 THE WITNESS It is two mliles upstream of
21 the Handen intake and twenty five miles upstream of
22 the cohfluence reservoir where the North and South
23 - Branch would come together.
24 Because of the different characteristics of

st 25 the reservoir, Roud Valley Reservoir being a very




- FORM 2046

PENGAD CO.. uvov\/-\‘vu. 07002

4
o’

10

1

13

14

15

16

17

18

19

20

21

22

23

24

25

Hordon - Sterns - direct | 52

'vde'ep, cold reservoir, more on the idea of one'that
is referred to as a lithotrophic reservoir because
6f thé depth and eutrification of that reservoir,
which would differ from the confluence reservoir,
which would be a émaller and shallower reservoir.
The twenty five miles of free flowing river
act as an additional safety factor for the plant.

That is very substantial river length of treated

effluent..

\ THE COURT: This particular project or plant,
to punp up to the dinton thing, therefore, if it
added anything to the environnent, it would be
comng back down and still be filtered by this length
of travel ?

THE WTNESS: Yes. -
THE COURT: Anything else, did you cover all
the summary now?

Q I's there any other point with regard to this
entire report that you would like to make, that we |eft
out ? , A Yes, sone of the
ot her performance specifications which I --

Q In other words, you are tal king about the
perfornmance specifications that are set forth as proposal s
of the PUD? A That's right.

Q You have assuned that all of those —in
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other Words, your report, | think it states it clearly,
are those all of the specifications which are laid out in

P-l and P-4 that are already in this case as documents

making your conclusion Which you have here, that there
would be no degradation? A Yes, in the
absence of those peformance specifications | could not

make that statement.

Q But Ttfith them, are you Comfortable and
confident with your conclusion? A Yes.
Q 1 would like now, Dr. Hordon, if | have

left out any other mgor areas, this would be the time?
| understand, | think the Court understands these
performance specifications. |If there is nothing further,

| would like to move on to your second report. Take your

The environmental impact then, | gather,
considering this whole project, in your firét report was
what? A The environmental
impact would be that there would not be any significant

degradation or any water related impact as a consequence

of the development, as long as the performance specificatio|ns

that | have seen are there.
THE COURT: Al right, take a break now,

M. Reporter.
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(V%éreupon, docunents previously marked as
Exhi bits P-96 through P-107 for identification,
‘mar ked into evidéncé. VWher eupon, a short recess
takes pl ace.)
THE COURT:. The April 8th report, gentlenen?
DI RECT EXAM NATI ON CONTI NUED BY MR. STERNS:
Q M . Hordon, I would like to direct your atten
tion now to what has been mar ked as P-103, and identified

as your second report dated April 6, 1977. What does this

report céncern itself with? A The focus of
report P-103, is to |ook at the issue of water supply
for Beaver Brook PUD.

Q ~ Coul d you please summarize the report, that
is the purpose in mqiting it, the conclusions that you
reached and whatever you feel is relevant, briefly, in
terms of t he met hodol ogy or sources you used to cone to
your concl usions? A The concl usi on
was thét on-site, with,in the 790 odd acres, would not be
adequate to handl e the estimted one mg.d., but the
off-site, that is beyond the R V.1, site, the off-site

wat er resources fromthe area would be nore than adequat e

to handl e the anticipated water denmand in the PUD. In

dinton Township's diversions and its ability to furnish

sonme or all of the water.
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A The alternate supplies could come from a variety,
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I'n conclusion, to start out, in conclusion it was
my opinion.lthat water supply should not be considered a
constraint iin the develbpment'of the proposed PUD.

Q What alter nate methods of water supply would

you see as meeting the needs of the PUD?

from a mix of sources. Some of the supply could come from
on-site ground water. A second supply source would be
the Town of Clinton system, which includes wells that
are witHin Clinton Township, since there is an existing
egreement between Clinton Township and the Town of Clinton
with regard to the development of water. As a third
possible source would be off-site surface water diversion,
such as the South Branch of the Raritan. In that context, |
may | refer to a report which was not referred to earlier?
Q That you utilized to prepare this study?
A. No, that was not included as a reference within
Addendum number 1, the Elamand Popoff report.
Q if you describe what it is?
A The Elam and Popoff repoft IS a comprehensive, area-

wide x*ater plan, a summary released September, 1974.

Elam and Popoff is an engineering firm in New Jersey|

In their summary to the Hunterdon County Board of Chosen
Freeholders, they mentioned very specifically as a recommen

dation, may | quote?
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Q Yes. A On page F-7,

"Both the Spruce Run and Round Valley Reservoirs are

located in Hunterdon County with the raw water at Round

Valley readily available to the County as a primary source
of supply.™ There are ofher comments, and that was the
mai n comment within the report.

Q VWhat is tﬁe significance of that to this
proj ect ? A That woul d nean
that the sUrface wat er resources of Hunterdon County,
includiné Spruce Run and Round Val l ey, would, in Elamand
Popof f's reconmendati on, be available to the County.

NR; STERNS: My | ask that this be nmarked

for identification? Since it has been referred to?

It has got the heading, Board of Chosen Freehol ders,

Hunt er don County (Conprehensive Area-w de Water
Plan Summary), as indicated by El amand Popoff.

Since it -has been referred to we m ght as
wel I mar k it 

MR. SUTTON: | have no objection to it being
mar ked, but | wonder if copies could be supplied
to us? J

MR. STERNS: We w Il try to make them cer-
tainly, between now and tonorrow norning.

Q Do you know, M. Hordon, what this is?

A It says the Board of Freehol ders, Hunterdon County.
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It was chartered by the Freeholder Board. This was a

the water resources of the County.
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study authorized by the Freeholders of Hunterdon County

with a contract to Elam and Popoff to make a survey of

O'tae resburce survey marked as Exhibit

P-108 f(Sr identification.)

Q Dr. Hordon, what yA0u just referred to as
the Hunterdon County study, talks about the additional
resource of Spruce Ron and Raund Valley as being available
to the Cbunty. Are your conclusions about the adequacy
of water for the Goble, for the Round Valley PUD, based
on any considerationsof the Sprube Ran and Raund Valley
Reservoir water? |Is the source of water that is contem-
plated independent of that additional source?

A ACtuaIIy the two off-site supplies would be either
the grbund water within Clinton Township, the surface
water of the South Branch, or the reservoirs. In that
since, | was just referring to off-site ground water and
off-site surface water as being a potential source.

Q What | am getting at is that your opinion
that with those sources you don't even have to reach into
Round Valley or Spruce Run in order to meet the needs?

A For the magnitude of the PUD, the one m.g.d. could
be easily furnished from the available water within

Clinton Township. Given a set of conservative assumptions

4
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~Round Val l ey, although it is there.
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regarding the ground water availability within the Town-

ship, it .would not be hecessary to go to Spruce Run or

Q How,.can you descri be How the Town gets‘its
wat er now? A The Town of
Clinton gets its water froma series of wells within
both t he Town, pﬁysically | ocated within the Town, and
al so sonme wells mAthin Cinton Toxnshi p.

They had an annual average diversion in cal endar
year 1976 of 0.85 mg.d., aé contrasted to a diversion
rate granted by the Wt er Pol i cy and Supply Council, for
a maxi numof 1.85 mg.d. during any nonth. |

Looki ng at the dlversion, both on an average. annual
basis and on a maxi mumnont hly basis, which would be
figures one and two within ny addéndun1 nunber one indicate
that the average annual punpage or the maxi mum nonthly
punpage for the Town of dinton is substantially under the
di version rate of 1.85; | ndi cati ng that}mater coul d be
furnished to the PUD, were that to conme about.

| THE COURT: What page are you referring to
in your report?
THE W TNESS: Figures one and two woul d be
the very | ast pages in the addendum nunber one.

There are two graphs, as the very |l ast pages.

That woul d be page 19 and page 20.
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be drilled both on-site and off-site within the Townshi p,
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THE COURT:  All right.

Q - Now, Dr. Hordon, you testified, of course,

Let's nON.speéuIate, Hypothetieally, that
in the event that at some point in time the population of
Clinton Township grew so that the five wells presently in
servicé did not héve the capacity to sérve the increased
population. | 4

| realize that this is hypofheti cal, but
fromyour poi nt of view as an expert geol ogi st and hydr ol o-
gist, is fhere anyt hing that woul d prevent the Township
fromdrilling additional wells, 'bei ng construct ed to serve

that increased popul ation? A No, wells could

and still be well within a conservative ground water yield
for the Township. Therefore, an ade(juate supply coul d be .
obtained.

Q Dr. Hordon, is there anything further in
the April report addendum number one, water supply, in the
way of conclusion, that you would like to call attention tof
A Yes, it would be very brief and simple. That is
the ground water yield for Clinton Township or estimated
to be in one report in 1967, 11 m.g.d. These have now
been downgraded by another estimate in what is referred to

as the Lord's report or Bulletin Number 74 of the Bureau

P
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Hordon - Sterns - direct : 60

of GEOIody, mhfch is referenced, the full title of which
}s referenced in the rdporf to be | ess. |

In sunmary, the ground water yield is estimated to
be either 4.6 or 7.b'nlg.d. for the éntire ar ea, Iand‘
area on the Townshi p, based on either a dry year or what
is called a nornmal year.

Q Vmat does.that fell us?
A That tells us that the diversion now jn t he Town-
ship is substantially less than either the 4.6 or the 7.0.
Therefore, that additional dﬁter woul d be avail abl e from
t he Townshi p.

Q Where is that‘found? A \Page 16,
table 4, in addendumone.

The summary nunbers are 4.6 mg.d. or 7.0.

Q Does that conplete the highlights or sunmar-

ies of this report, is there anything else you want to

enphasi ze? . A One further thin
is that on the part of the Goble tract you have a series
of formations as part of the Kittatinny linmestone. It

IS subdivided into a nunber of different menbers of the
Kittatinny |inmestone formation, which would be very good
yielders. 1In fact, possible to furnish the entire supply
with three or four wells, that would have a capacity of

200 gallons per mnute, just fromthe on-site.

- However, inny report, | was using mg.d. per squarge

UV
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"mle estinmates, that tend to be conservati ve.

kl\/lot her feature which could not be quantified,

but whi ch shoul d be i ndi cat ed, IS the existence of a fault
whi ch goes through the site. The presence of faulting
woul d., of course, incre.ase what is referred to as secon-
dary porosity within the consol i dated rock formati ons
whi ch woul d have a very substanti al effept_. Wi c.h woul d
I ncrease the yield very substantially.

- However, it woul d not be quantifiedWithinthe

scope of time avail able.

Q Does that conplete your analysis of that
report? , A Yes.
Q Turning further, Dr. Hordon, | show you a

report that was entitled Detailed Pveport and Outline
on Water Resources Issued Surrounding the Round Valley
Suit Against Clinton Township Zoning Board, by the South
Branch Water Association, SeanReilly, Exlecutiv‘e Director,
May 26, 1977.

1 ask you if, at my direction, you have

revi ened and anal yzed t hat report?

A Yes, | haye, -but | have not submtted a witten
report.

Q But you have anal ysed and reviewed this
since May 267 A Yes.

, MR. STERNS: May we have this marked? This
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-iS'the‘report that was furnished us, which |
- asstune that you will use in your case?
MR SJTTCN: Yes.
(Réport by the South ’Branch Water Assbcia-
tion mafked as Exhibit P-109 for identification.)
Q Mr. Hordon, referring to what is now -
marked P-109, would you briefly, if you can, tell us
what are the major points raised by that report and
what is your evaluation of those points? What is your
critique, or how they refer to these issues?

A The major point raised in the Water Supply report

W

pertains to the philosophical assumption that only on-sitg
availability of water can be used in the determination of
water availability.

This, at the subdivision level, is a rather ex-
treme position. One that, | think, has not been adopted
by any court or by any regulatory body within any county
or any municipality, any State, to my knowledge, at the
subdivision level.

| would phillosophically disagree with this pre-
sumption. It has been applied at the municipalit}* level
in terms of what would be referred to as ogenous or
exogenous supplies of water, or local versus regional at
the municipality level. Even that has run into some ques-

tion as to whether or not that is a viable concept, the
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- or one dwelling per two acres. In some cases, one per

Hordon - Sterns- direct _ | 63

so-caIINed wafer ‘crop concept, which is extremely
inter_es,tinfg. That would mean that only the water availabl
within the municipalify can be used to furnish water. A
court case in Florida, .the Boca Ratbn case, September, 1971
indicated that Boca Raton attempted to apply this water
crop theory. The appropriate court in Florida did not

allow that, feeling that off-site, that is off the munici-

pality, could come in to furnish water to the municipality].

_To do so at the subdivision Ie.vel, 1 think would
be alittle bit too extreme, in my judgment. It would
mean the end of substantial clusters of towns and cities.

The notion of saving land wit'hin the water shed
for the purposes of storage is, | think, a viable one, and
it is a necessary one.- But not to be applied specifically
at the subdivision level.

The result would be, if you carry it through logi-
cally, that the area would have, depending on the particu-

lar geological formation, one dwelling unit per one acre,

three or even one pér four acres, you would have a prolif®
ation of small,.individual domestic wells, less than six
inches in diameter. That would make it more difficult,
probably to control the resources, the ground water

resources in both quantity and quality.

Indeed, one advantage of a large diameter public w

{0

6,
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is the fact that the irrespective authority or water

'purVQ/or, cap. drill deeper and can exercise greater cautior

Hordon - Sterns - direct , 64

by drilling deeper. Yau are then probably getting into
better quality water rather than thé shallower depths
of a smaller domestic well. So the end result, were you
to broject this, would meen no more clusters, because it
would take one, .t"'vvd;' fhree, four acres to support one
dwelling unit ér for one commercial establishment would
take twenty acres or more. That would lead to a sprawl
over the landscape, that would be a consequence.

Q As | undersand it, as | understand this
report, let's call it the Reilly report at the fnoment,
indicates that water, to supply a particular development,
should be drawvmn only from the land of that development,
‘is that it? ‘ A As | understand
it, should be drawn - as | understand the Reilly report,
the water should be dramn only from the site to support
that development. |

Q Yau have discussed that detail. 1 only
want to ask you one more question with regard to it. To
your knowledge, is there any scientific or expert support
for that type of theory, even if it is a minority support]
Is there anybody, that you know, that would espouse that
theory in the scientific community, I am talking now

about expertise in water and hydrology, etcetera.

{
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At the County level .there‘ has been, yes. Cgoe May County,

Hordon - Sterns - direct _ 65

A The ecale is important here. | think the scale is
i'mportant., At the subdivision level,no. At the municipality

level, it' is beginning to, although none immediately, no.

in its comprehensive plan which was adopted by the Boad
of Freeholders of Cgoe Hay County in 1977. They did adopt
that position, bu't‘you are talking -- that is only water
generated within the County.and can be used to furnish

water to the County. This is a much larger land area,

though, than.a subdivision of 790 acres. Yau are talking
about an entire county in the coastal plain, which would

have much greater water resources. Therefore,' I have not

seen it adopted at the subdivision level.

Q Just even taking the municipal level, in your
opinion, if you have an opinion on this, could the concept
of water supply limited even to a munici pality, be adopted
in Nawv Jersey? | A | don't kkow of a
case where it has been adopted by a municipality, no. |
would say that.l don't know, although, to be fair, certain
municipalities considering this as a kind of constraint on
their devedopment, Xo be in accord with the ground water
resources, of that particular municipality. Or let's say,
the ground and surface water resources of that municipality s
were the municipality large enough that it would perhaps

be available, yes, it has been considered. 1 think 1 would
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prefer to use the term "being considered.™

Q ., ! Mr. Hordon, is there anything else, in what

report, is there anything else that you would want to commat

on, any other points that it makes, or is that the mgor
point? | A Just the numbers
that are used. Ikwould wat to reiterate that the gallon-
age estimates that were applied to the site of 181 gallons
per day were predicated on geologic formation information
at the scale of one inch to '4,000 feet. That means that

is a medun scale mgp. Therefore, that is a natural —

1 itfoud think that the estimate would be ori the conservative

side. Indeed, the drought year values were used. It is
my understanding from conversations with Drs. Kimbdl and
Widme, the State geologists, that the State in its probabl

release of Bulletin Ko. 74, the so-called Lord's report,

with its ground water yields, will probably drop the .drought

year estimate and use fhe norma year for planning purposes.

Which would indicate then that the yields from the site
would be that nmudh greater.
Therefore, 1he 181,000 gallons to be expected from
the site is on the conservative side.
THE CGOURT: EBEven if you did that, would you
be able to stport it with what is on the site?

THE WITNESS That's right.

e
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analysis you have done, would you still be able to support

. the development? , A No, the 181,000
‘would not be adequate to serve the estimated population on

. the site, it would require off-site.
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THE COURT: You would.
Q, | Even adopting the number 181,000, given the

THE COURT: | want to go one more step. |If
‘'you are using the drought year, or the normal
year --

THE WITNESS In either case.

THE COURT: The normal year, which would be
what you would call the average, it Would' be sub-
stantially more, that would go for the Township, it
would be little less than double?

THE WITNESS Page 5, paragraph 2 of the
estimate is 181,000 gallons per day to 275,000.
That would furnish about.25% of the estimated
‘population’ during an average year. That would,
of course, not be sufficient.

Q Dr. Hordon, your testimony is that even with
the 275, that you have projected, that you would have no
trouble with off-site sources, meeting an admitted need
without any jeopardy to the Town's water supply. Now, |
am asking you to take the 181, which is the much narrower

estimate, and ask you if, using the figure of 181 generated
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Hordon - Sterns - direct a ‘ 68

on-site, plus the off-site resources that you have already

talked to, would there be adequa’;e water supply for- this

Raound Valley development without jeopardizing the water

supply of the community? . A Yes. Even u’sing
the 181,000 Qallons, and the availability of the Towmn of
Clinton and Clinton Township, there would be' enough

water off-site. | :

If | may clarify off-site, I am interpvreting to
include only nov the Tom of Clinton and Clinton Toxsnship.
| am not referring to substéntial off-site such as the
Deaware River.

Q Yau are not referring to the resouArces of
the Round Valleg*- Reservoir or Spruce Run?

A That opens an even larger amount. | am referring
just to C.Iinton Township and t’he Tomn of Clinton.

THE GQOURT: Yau couldn't draw any water from

the Deaware River, that is United States Supreme

Court jurisdiction since 1791?

THE WITNESS With regard to water from the

Delaware, however, there is an unallocated portion

from the Ddaware and New Jerseyv is entitled to

100 m.g.d. It could only obtain nowv by virtue

of the hydrolic efficiency of the Deaware and

Raritan Canal, about 75m.g.d. So there is an

additional 25 m.g.d. that could be obtained from
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- Can - cross

the Delawére and still fall within the purview of
! the ‘;Sup}reme Court decision.
| THE GOURT :With the United States Supreme
Court's permission, and there has been a controversy
between four States since 17917
THE WITNESS Very definitely, it would re-
qui re aut hori zati on.
MR. ‘STERNS:,_ | have no further q.uestions,
Your Honor .
‘ MR SJUTTON:  Your Honor indicated -- is this
an appropriate place?

, THE COURT: Fine, | am prepared to do it if
you are not prepared to go on, we can adjourn to
tomorrow morning. It could be a convenient stopping
point. In 'other words, you are not ready?

MR. CAIN: | can do some, there is a lot of
information covered, Your Honor.

THE COURT I will give you time.

MR. CAIN: There is one report that we have
to see.

MR. STERNS | will be glad to show you any
report.

CROSSEXAMINATION BY MR. CAIN:

Q Whichever figure you take, the dry year or

normal year, whether you take 181,000 or you take 275, the
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“most the site Can‘produce is 2%0?

‘A

- The most the site can produce Is 2570.
[ THE COURT: To the extent that it is a 7%
type draw?

THE WITNESS  Yes, and partly no.

THE COURT: What is the no, partly?

THE WITNESS Partly no, that is the unknown
which | regret | cannot .qua.ntify Within the time
frame available. That is the limestone formations.
The fault that goes through that area might very
substantially double that estimate and reduce the
amount that would be necessary from off-site.

Since those numbers were not available, |
felt it best to stick to a very conservative esti-
mate, but just hold open the possibility that there
Is a geologic formation that has been reported in
the county, to be capable of yielding substantially
more. |

-THE COURT: Is it true that there is an
underground river that runs across New Jersey from
Staten Island to the Delaware?

THE WITNESS No. The‘ only time that you
can have underground streams would be in limestone
forrhations where you have holes that could become

large enough where the water would be between the
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grains of fhe rock and that would be in actual
fau‘lyts within the consolidated formation.

Only in 'certair’] kinds of limestone would
it be possible to have solution holes expand
enough to Iiterai‘ly — to have a stream.

In Hone Caverns you can get a boat with
people on the underground stream, because there
iIs a ver'y cavernous type of limestone.

In Nev Yok State and in other places such
r;\s Carlsbad, there are other types of limestone
where this fault does occur. It runs in a north-
eastern direction, then runs over to the Delaware.

The fault that | am referring to nov goes --
| don't have it pinpointed on the map, but it goes
through, very approximately, along the Route 31
area through the site. That is, of course, .alo‘ng
with the limestone, wherever you have one of these
faﬁlts which go bad< to the faulting in that part
of the State, the actual process of faulting.
These are ancient faults, presumably, not seismo-
logically active now. That would mean that the
rocks are fractured very, very substantially,
allowing that mudh more precipitation to infiltrate
through the ground and literally be stored in the

formation.
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Hordon - Cain - cross ‘ 12

The\nagnitudé of that would require a
detailed, on-site investigation.

The fault'is not a continuous fault, it is
a local fault. That fault has devel oped over
several hundred mllion years.

You wer e speaki ng about one com ng over
Staten Island, over the Del aware River. That woul d
separate;the Town of Hopewell and it could be
rel ated toAthat’fauIt, but it would not go over to
Staten Island, that is in a different physiographic
provi nce and woul d not be connect ed.

The only part that woul d be connect ed, you

fing di ke and Round Valley woul d be of the sane

vi nt age, such as the Palisades, for exanple, and
the Sourlands, the Watchungs. But that woul d be
chronol ogically rather than structurally connected
by the sane fault. These would be very relatively
smal | er ones.

It is characteristic of the geology within
this area. ; These have rather snall feafures, wher e =
as. out west, the faults are structurally hundreds
of mles.

THE COURT: I n Rosenont, many years ago,

we had a very serious watercourse and we had to
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K‘ittatin'ny \Iimestone, industrial wells implying
vla‘rg_er than siX'inches in diameter, has a medum
yield for all Wélls Wifhin Hunterdon County of
250 gallons per 'minute, and an average yield of
414. It will take only about 700 gallons per
minute to furnish one mé;.d.

It implies that three average wells could

furnish the site. This was not used, that is that

statement was not mede in the report because it
V\;OU|d require on-site investigation.

But the fact is that the limestone is capabl
of substantial yield and a fact that | think éhould
be recorded.

THE GOURT: Yau are familiar with I4r. Rahen-
kamp's testimony, | assumé, where he indicated that
there Would be no building over the so-called
recharge limestone?

THE WTNESS: Yes, that area woul d be left
as nuch as possi bl e for detention basins, open
basi n rechar ge.

THE'GOURT: Yau already considered that in
your opinion, would, you drill the wells there?

THE WITNESS The wells -- the best wells
would be dug, certainly, on the limestone, very |

definitely.

9
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1 TI—ECIlRT Wouldn't you destroy therrecharge
2 area?
3 THE WITNESS Not from digging, no, it
4 wouldn't destroy the discharge,
\ 5 THE QOURT:  Wouldn't it lessen the supply,
| 6 however, eventually, downstream?
7 THE WITNESS  Only about 2% of the water
8 that would be consumed would be either evapotrans-
9 pired from leakage which would go back to the ground.
10 7570, and these are standard estimates that are used
11 in the standard test, 75% of the Water.. would wind up
12 as sewage.
13 This sawage would be treated and then releasgd
" 14 iImmediately to the basin. So there would not be a
15 | oss.
16 _ The water would be available immediately for
17 reuse. It could even be pumpad into Round Valley
18 or released to the confluence.
19 MR SUTTON: - Your Honor, mey | just ask, if
20 you know, | wonder whether you have another witness
21 - tomorrow whether this will take up the cross-e:;aminat
2 tion?
23 THE GOURT: | wouldn't count on another wit-
24 ness tomorrow, let's finish one witness at a time.
C’ 25 (Whereupon, the Court stands in recess.)
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CERTIEFICATE

|, CHARLES R. SENDERS Certified Short-

~hand Reporter and Notary Public of New Jersey,

do.hereby certify that the foregoing is a true
and accurate transcript of the proceedings as -
taken stehographically by me at the time
place and on the date hereinbefore set forth.
§ £
CHARLES R. SENDERS C! SR
Official Court Reporter
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