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as a consultant in New York City and moved from there to my

Z

MR, ENGLISH: General Whipple, is he here
today, ploase?
W WHIPPLE,JR,, being called as a witness
.' he Township of Bedminster, Is duly sworn and
ed as follows:
DIRECT EXAMIMTION BY MR, ENGLISH:

Q Goneral Whlpplo what s your present occupa-
tion? A I'm the Director of the Water Sources

Research Institute of Rutgers University,

Q How long have you had that posit i

A Since 1965.

Q Will you tell us, please, what
formal academic education and what academic degr
received? A | am a gt;aduatc'of West Point, |
have dogr'ecs of B,S, l vhnt to Oxford as a Rhodos Scholar,
with a dogru of B.A; | am a graduate In onglnoorlng from
Princeton,. wlth a degr“ of Poctar C.E.

Q ‘Do you have wlth you a curriculum vltae?

A Yes, | do.‘

L. And what generally does this contain?
A'Icatos the nature of my experience, | .had 30
F Army Corps of Engineers, working mostly on
clvil works, | was Chief Engineer of the New York Worlds

Falr Corporation for four years, | established my own officqs
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Whipple - direct _ 3
present position,

' Does this document also set forth a list of
f publ icat fons ? A Yes, it does,
: MR, EML!§H: May | offer in evidence the

urriculum vitae?

MR, BUCHSBAUM: No objection,

THE COURT: A1l right,

(Curricuium vitae received and marked D-18
in evidence)

Q During your perlod of active

UsSs Army Corps of Engineers, did your work have
lar emphasis or character? - A Yes .,

planning, administration, the construction of \yn’ﬂ

 projects of different kinds; flood control, hydroelectric

power, navigation and water supply,cambined with other pur-
poses, | also took part on the Poellution Contr‘oi Advisory
Board ofA.t!.n .then f‘ub!lc Health Sory!cg as iwajunct of ﬁy .
other work for about two years, | : -

Q Generally, what kind of things have you done
IR, :c Rutgers In 19657 A We started
which Is supposed t;o sncempass any water
’lons of the State and roglon; These water
resdﬁrcos rescarch Institutes were established at that time,
and there was no particular guldance as to which portions or

elements of water resources we would do research in,
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As it happened, we have concentrated almost
_water pollution matters because these are the
have proved to be of major interest, SO‘that
bout the second year that | was there, | would

y wper cent of the activity of the lnstltuio and a
corresponding amount of my activity have baen devoted to
these problems of water pollutlou’u rejated to water supply

and the enviromment,

Q Have any of your research projects been

specifically for er at the roqucst of or en beha i

Towmship of Bedminster? A No, at mot
Q  Who funded it, or who funds your J
projects? A The greater part of our .f
come fru; the Office of Weter Resources Research of the |
Department of the Interfor, For about four years the State
of New Jersey gavcrqs utchlng fuﬂi with which to match
F_cd;cléal,‘appropi- lations,  We have 'hl.d ﬁjor' fundlng-‘frm the
Environmental Protectiem Administration, and some fuﬁdlng A

from industrial sources, from the Delaware River Basin

Have there been any publications that have

' results of your research on water pollution?

A Yes, there have boeen quite a few of them referred to
in the publicatlons list of the curriculum vitae which |
passed, |




10

11
12
13
14
15

16

17

18
19

23

24
25

Whipple - direct 5

Q | show you a document, General, and ask you

ll ihc Court what It is? A This

Q Who is the author of that report?

A | am the principal author of that rcport;-
Q Is this one of the publicatiens that has comd
out of your research at Rutgers? A Yes, it is, It

was published by the Institute ln 1969, | think, although lt

Is not put on the covor.

MR, ENGLISH: May | have the rep
for identification? | |
(Repert roforrod to above recel
D-19 for ldontlficatlon)
Q First of all, can you tell us whet sm means ,
that having been part of the title of this paper, 0-19 for
idiat-ificatlon? Y I !t Is biechemical euygon Mnd.'

it is a msur., the cammon measure of organic pellutien in

utor;

. Can you explain a little bit mere for the
non-scjentific laymen, just what the blochemical
] Is in water and how It works and why it is
significant? A it Is the demand, the petentlal
demand of &ygon of any body of water, That Is measured in

miligrams per liter;it is called blochemical axygen demand,
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Whipple - direct 6
it is sighificant in that it measures the total amount of
cblodo radable organic matter which, when degraded by bacteria,
‘ he exygen of the stream and cause objectionable
Xl1ling fish, edors and so on,
it is one of the most cammon, If not the
most cammon, indéx' of polliutien, OFf course there are wamy
other parts of pollution, but this is the most common index
of pollution,

Q Can you summarize for the Court the conclu«

sions which were reached in yeur research as contgi

Exhibit D-19 for ldentificatien? A Thig
ropn“nis flnd!ngs that were no't origlhally
when the research was Initlated, We had started ‘, "
research which was Josigmd to show the development of pellu-
tien in accordance wlfh increase of poﬁulatlon;' And what we

found to our astonisiment was that the pellutien In the

for as coming frem the Identified ;curm of pollutien,

Q How would you describe identified seurces of
SNkt A The weste treatment plants which werq
recorded By the States, or other--in the case
By, there were no effluents that hadn't been
treatod; were identified, But the State had the duty, the
old Department of Conservation had the duty of lecating and

recording these sources of pollutien in the stream, which
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Whipple - direct 7
were the waste treatment plants, either municipal or indus-
trial d ampling them from time to time, and of course
“ s to see that they were reduced to reduce the
£33 the stream, Those were the officially identi-
e sources of pollution in the stream., They were the
ones towards which the efforts of the State were directed,
and in fact, have been directed ever since, with only very
recent attention to other sources,

We had found out, to our astonishment, that

in all of these streams that we investigated--wh e g
New Jersey rivers; the Nillstom, the Raritan a
Passaic--that there was at least three times as
tion in each stream; and in the case of one wate o
times as much pollution In the stream as could be ldcntffied
as coming from the recorded sources of pollutlon.

Now, this finding which was 3 cnpln.o

fundmntal importancc. We took this te tho State and got,

| may say, 8 rather unsympathetic hearing and published this
icate the tremendous significance of these

Bh meant that the official efforts at controll ind

-this State were directed to the solation of onI)T

a minor part of the problem, namely about a third in these

particular water sheds, The remaining two thirds of the

pollution coming from sources which had not been identified
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“tion came from .other tham recorded sources, | fMﬁk you said--

b'y‘-'thty'Stg'to.-- from.urban runeff and leakage. frq.s“r.,s_'y;-'-

exactly what this consisted of,

Whipple - direct 8

or located by the State,
in spite of the lack of imaginatien of the

ftially talked to, we publ ished this and other
ttempt to explain how significant this was and
to obta‘in r.?.oarch funds with which to explore this situation
further because it 6bviously cried out for further develop-
ment,

Q If you feund that a major part of the pollu-

A  VYes,
Q What would be the nen-recorded sdi
accounted for your findings of the major part of "fﬁ

tion of these rivers? A Well, at that
no way to identify tlﬁ;.. of coursi. we surmised tha'égt this

would Include such things as runoff from agrieﬁ!turi-‘i lands ,
fromsinor industries that hadn't been idbntifiod"angl Tocated

tems, But we had ne particular way to determine at that timg

f  General ﬁipplo, | show you a document which
, "ont to you is a duplfcation of Chapter Five of

. D-19 for identification, and ask you if .you can
verify my ropécscntatlon? A Yes, | can, because l

identified It before the hearing, and identified it with my

initiais, It is Chapter Five of this document,
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Q And Chapter Five contains what part of your

A Discussion and conclusions,

MR, ENGLISH: | will offer Chapter Five,
_,ussions and Concluslons, which Is a parf of
éxhlbit D-19 for identification into evidence,

'in. LANIGAN: No objection,
MISS THOMPSON: No objection,
, THE COURT: A1l right, it will be admitted,

(Chaptor Five referred to above rocetvod and

mrkad 0-20 into evidence)

MR, ENGLISH: | may say if the
prefer the whole repott, | would be happy :
it, But as a rather non-sclentific layman, T e |
Chapter Five more illuminating thalu the rest of it,
THE COURT: | think the 1lbrary of exhibits
has grown adoquatoly at thls polnt and we wIH be
satisfied with Chapter Five, B

Q Now, General whlpplo, { ‘show you another
g ask you if you can tell the Court what this is?
B This is a photocopy of an article that | |
| d 80D Mass Balance and Water Quality Standards,

whlch was publ tshod in Water Sources Research., This is the

journal of the American Geophysical Union on June, 1970,
This article took the findings of this pﬂlimimry mass

balance report that we referred to and summarized them for
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Whipple - direct 10
the national journal so that it could get wider attention
and be subject to discussion, |

25 The main difference is that in this article

) further and pointed out that the establ ishment

i o2
of water quality standards based solely on recorded sources

of pollution was not solving the problem, and that a recon-
sideration of water quality standards for the future had to
be made on the basis of the complete analysis, including

these unrecorded sources of poliution,

| chose this journal partly becaudiiililiii
of these publ Icafions is allowad in the journal, ;
journal of co-reputation, so that If anybedy dif a4
this, they would have an opportunity to put in a
ardysis,
MR, ENGLlSH: May | offer in evidence ithe |
published article, BOD Mass Balance and Water Quality
Standards? - . |
MR. LANIGAN: No objection,
MISS THOMPSON: No objection,
THE COURT: A1l right,
(Article wferred to above recelved and marked
o '7:"' évtdence) |
Q As a matter of fact, General Whipple, has

there been any debate in the Water Resources Research Journal

discussing the content of your article, which is D-21 in
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evidence? A As far as | know, there was not,
.tb?re was no--| don'‘t think there was, because they
§ me if there had been,

Now, after the first phase or stage of your
h, which culminated in Exhibit D-20 in evidence and

5

6/l D-21 in evidence, did you pursue furthdr research?

2| A Yes, we did. |

8 Q And what was the purpose of that next stage?
ol A We obtained further funds from the Office of Water |

10|| Resources Research for a study which had the nu
11 Jersey, which is called Dynamics Blochqli:al Ox
i2 This involved myself, Dr. Joseph V; Hunter, Dr,
13 and a number of graduafo students and other pOPP,

became associated with this projii:t as .it carried, as it

14
5|l continued, That project was authorized and either started
16|l 101969 or 70, | don't recall which, And It has continued
Co1g unt il ;_ho‘_ preparation of a completion i-opqrt. val_ﬂch .is now Ip
s |l Presse

We have published one or twe other things

19

of interim findings, but we have continually

Bis matter, And by effect, we have now received
Binds which carry on these studies further, even
in more specific terms in carrying out the same investigation

of the nature and origins of unrecorded pollution,

24

25 Q Now, | show you a document and ask you if you
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can tell the Court what this is? A This is a

g9¢ on the original research, which is co-authoréd
and myself, February of 1970, and It is called
ture Growth of Organic Pollution in Metropolita

o It is a publication of the Water Resources

Research lnstliuto.
| Q Who is M, Marcws? A He was then an
associate professor of the Economics Department of Rutgers,

who is now the Chairman of Economics for the University.

Q And this document ,comes out of
stage? - A Yes,
Q@ All right, Let us finish that

MR, ENGLISH: May | offer it in &
report ontltlodwfv'r'od Ictig.Fufwuro Growth of Organic

Pollution in Metropelitan Aﬁa Rivers, by M, Marcus
and Willism Whipple, Jr,? S
" MRy LANIGAN: No objectiom,
MISS THOMPSEN: No objectiom,
THE COURT: Admitted,
(Article roforud to above recelved and
i D-22 in evidence)
Can you susmarize for the Court, General
Whipple, the conclusions you came to In Exhibit B-227
A This was based on the findings of po!lution a.nd

report that you had previously, It compared the growth of
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1 poliution over the years in these three river basins with

population in the same basins, It indicated

s peried, as the population had increased, so
pollution, But that in these three basins,

[ over this period, the total poliution had increased at a

6|l siower rate than the population had, |

7 Q Did you reach any conclusions as to the fact

8| that the increasé in the rate of pollution was different frow

9| that of the increase in the growth of population?
10| A Yes, We believed that the--s ince this g a

11 || @ period in which the State was f:oglnnlng to ma
12 | vigorous efforts to control pollution, that scwe
13 || industries were changing their processes as to p e
14 | pollution into the streams. And that thersfere, In spite of
15| the growth of pepulation, the gross boilutlou entering the
16 | stream was less proportionate than the populithn.: .
B 'l‘i S | o ‘This.. was our explanatien of thcso d'ata',--whlch

18 || of course was inferential, Theré is no direct proof one way

- 19 || or another to explain these statistics,

And now, can we get back, please, to your
the research project? And can you tell us
Ph t methods you ysed amiwhat kinds of problems you|
23 || were seeking to investigate? A We wanted to find
24 || the sources of this unrocorM pollbtim as precisely as we

25 |l could, The first thing we did was to find a number of water
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sheds; initially, six, which‘would be divided into three

i We would have two water sheds that would have
ped lands, totally undeveloped land, .Hn would
MRt would be primarily agricultural land.. And we
would have two that would be primarily single family hous ing {

5
6

And we had to change one of those latter two |

)

bescause uitimately we found that the housing results were
8 complotely blamketed by some industry, This was the Mile
21 Run Project in New Brunswlck; A 1though thls was priuarlly

10 || heusing, a small amnt relatively smell ameynt -
11 | that was minor industry and commercial sites pra i‘_ |

12 || more peliution that the effect of the housing was

13 || So we had to find anoth'r sltc. And we then obta';
14 of pollution that we ceuld attr!buto to these three categorieh
15 of land based on these basis, cénpirlng the pellutién from

16| the undovclopod land single fauny hming and the row crops.

17 o " We found, ‘in general, thatthorowas some

18 || pollution--in the case of péllutlon. we are measuring BOD in

_. L this chse  only, We found that there was some organic( p611u~
‘ : nn the wholly un'd}ovo'lopo'd lands and materially
» . row crops and slnglo faully hous ing, which
'."22" 'ulg 't be as much as twice as such, but was still relatively
23 || 1ow degrees of poliution,

24 On the other hand, we found that the Mile

25 || Run area had very heavy pollution, although there were no
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recorded sources of pollution in it, These results then,
d enough as far as housing urban areas were

nd we then changed the research in the last year

housing area which would have very little indus-

try.

We took the town of Morristown, which is an

old town, relatiwly clean, with little industry in it, and

traced the pollution caming from the water shed which includ

about half, a Title more than half of the town of ‘kr.i}
Q ' May | interrupt you fer a minute |

your project got into the stage of Morristown, d

lish any preliminary findings? A Yes,
Q | show you a &ocu-ont and ask jout that 1
is? A This is a paper which was proparod by Dr,

Saul Le Yu in the names of hl-solf ~my name and Or, J, v.
Huntor. And it was presented at the fall mtlng of the

Anrlcan Goephysical unlen ld San Francisco in 1971, lts

title is Assess ing Organic Pollution from Ag;icultural, Urban
. 'y »
And what generally does that paper set forth?

Cm ets forth the relationship between the organic

and undeveloped wooded lands respectively, And just ome point
showed that the urban runoéf Is much higher,

Primarily it is an evaluation of organic
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Whipple - direct 16
pollution from these less, non-urban types of development,
MR, ENGLISH: May | offer in evidence the

entitled Assess ing Organic Pollution from

Jeultural, Urban and Wooded Lands?

MR, LANIGAN: Do you have a copy?
MISS THOMPSON: That one we have never been
furnished, | don't think there would be .any objec-

tion,
MR, LANIGAN: | have no objection to it
MR, ENGLISH: | don’t know if the dii .
MR, LANIGAN: No objection,
THE COURT: There being no objec
be admitted,

(Article referréd to above received and -
marked D-23 in evidence)

Q. 'G’qmral‘, will you please tell us more about
your research project in Hori'lsfewﬁ?' © * A in Morris-"
town we made a special effort to flt;d out not only.tho organic
pollution, but the nutrients as well coming from this area,
ot Mey | interrupt you and ask you what nutrient%
tcxt?' A Nutrients are phosphates
: that arﬁ important to the pollutien picture be-»
cause they are, in effect, nutrients for plant life and then
engender the growth of algae on streams, whikh cause the effect

known as eutrophication, The withholding of nutrients or

o]
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excess ive nutrients from streams is an objective of balance
nol lution ctrol systems, Because of its effects, small
of nutrients are, of course, essential for

in the stream and are desirable,

Q ) Can you tell us, please, what eutrophication|
means ? A Eutrophication is the process which
occur§ mainly in lakes, but also in rivers. It is primarily
a lake phenomenon, by which a lake is comidefod to age., A

youthful lake has clear water and little vegetable matter in

it, But as the lake grows older, organic mattery
in it, and uitimately the lake will become & sw
bed,

Eutrophication process is then t;
of organic aging by which nutrients allow vegetable matter

to accumulate in the lake.

Q .. s eutrnphicatlon the same thing as pollution?

not qhito correct., | mean, semantically they are different
But they are closely related because one aspect of
N"nly the ’mtr'l-nts,\causﬁs the undesirable
| condition,

If a reservoir which formed part of the
public water supply had arrived at a stage of outrophlcatlonT

would the water be regarded as potable? A it would

be potable most of the time, It Is an undesirable condition))

i
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though, because the blues may cause the water to become

anaerobic,

S0 that good reservoir mianagement tries to limit
& growth of algae which characterizes an advanced
phication,

Q What is anaerobic? A it is in the
absence of oxygen, It characterlies wét‘er which.has no
oxygen, which is not'potable water,

Q Al right.

MISS THOMPSON: Could | have the answer read

back?
| (Wwhereupon the court reporter r
last ans\;er) -
Q Now, let us get back again, pleas SN
research project in Morristown., What did you do there?

A We checked--in the first 'pllco- we tsolatcd a propor

the Whippany River passos through Norrlstm. 1t hu tribu-

taries that come in it from above, We were !bl. to got

Auging statlons on those streams and a gauging station below
R hat we could measure the flow of water at these
measuring it accurately, And also take
e points,

The area above Morristown, although thc
Whippany River, itself, is quite poliuted Tower down, this aréq

Is quite good water, There are only a few smel} sources of
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Whipple - direct 19
pollution above Morristown, and the ones that were within

only three small ones. And we were able to gef
hese points, So that we could characterize the

B of pollution as being three small waste treat-
ment piants which we could get samples, And these two major
tributaries, We could measure the pollution that came In in
these points and compare that with the pollution at a point

below,

It Is not a simple process of additlon but

biochemical euygcn demand changes with time in s
there have to be computations made as to what a
pollution should remain after such and such tra
even though the distance concerned was not very g
By these means we were able to tell how much
pollﬁtlea iust bo coming In from the relatively small area
which dra-ip inte this portloﬁ of the i-lvor, which includ'es
a-major portien of the towh, -This way we were aple té"g_ot .

the biochemical oxygen demand and also the Autrients that we

Do | understand you to say that as water

s treom for a certa in distance and over a period
or Y nly become less polluiod in respect to BOD?

A That is correct, There is a rather fairly complox
nathonatfc relatiomship, depending on temperature, on the
dépth.: and the velocity of the stream and other parameters,
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1 Q Now, have you not completed this second

jsarch that you embarked on four years ago?

Have you pubi ished a report of it yit?

A . We hévo a complete repert in process of publication

5
6 || which has been sent to the printer, actually, last Friday,
71l And it is a final report, although it hasn't come u;'nt.‘, Some

8| portions of this have been submitted for publication and

o || accepted for publication in a national journal, Hewever,

10| they will not appear until May,

11 Qe I show you a document and ask
12 || te11 the court what this is? A This is
13 || from our 1974 report, the onc that is now in pub 1 _

14 || The title of the report is Unrecorded Pollution and Dynanlcs

15 of Biochemical Oxygen Dm It would be co-suthored by

16 -ysoif Dr. Hunter, or. Yu and two graduate students who :
17 _ont-rlbat;cd ;o it Aﬂd this ls soct!m L.and 5, . Su:tlon l»

18 || pertains te unrecorded wastes frem nen-Industrial urban areas),

19 specifically Norristom, Well, that is all we have, That is
S f sut it summarizes all the resuls that we had on
l cnportouco.

MR, ENGLISH: May | offer into evidence the

paper just ldentffld by tﬁo witness, which is Sectiohn

23

4 of the repert to be published entitled Unrecorded

24
25

Peliution and Dynamics of Biochemical Oxygen Demand?
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MR, LANIGAN: | have no objection,
MISS THOMPSON: No objection,

THE COURT: 1t will be admitted,

'(Artlclovnfo.rrad to above received and
“marked D-24 In evidence)

6 Q can you susmarize for the Court, General

7| Whipple, your conclusions with respect to your research on
the Whippany River in t.ho vicinity of Morristown?

91 A We were able to compare the amount of biochemical

10 | oxygen demand coming during periods of rainfall .
11 || periods of dry summer runeff, and also compare t
12 || experiences of other Investigatérs whose work we |
13 | competent, which in the meantime had been dane inMRRET
14 || Durham, North Carolina and ctulﬁtl, Ohie,
15l Based on a comparison botma.an of the.

16 || three, whlch were rasmbly similar, wa came to tho conclu-
17 | sion that for urben areas. of - coacoutntod popuhtlon but" non-'

18 || industrial la character, you shculd aTlow between two and

19 || three one hundreths eof a peund of biochemical oxygen demand
i day as the proksble unrecorded wastes from

Now, to identify how much this is, this amount
23 ||approximately corresponds to the effluent from a good secondary

24 ||Waste treatment plant serving the same population,

25 Now, in addition to that, we also found that
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-.ruaoff dlmctly from the streets, MHewever; the runoff that ~

| comes during dry perieds has te coms from other sources, and

uhquestionably, from the sewers, themselves, because sewers
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this ihcludos unrecorded leakages from minor industries, from

Whipple - direct 22
there were heavy nutrients loads coming from Morris town even

ither; both phosphates and ni trates, though

or predict exactly what this should be quant|ta

L

wouldntt hazard a prediction,

Q Can you tell us hew this poliution from
unrecorded sources probably got into the Whippany River?
A it is much easier to do this for BOD than it is ’for
the nutrlonts. The BOD we knew--and oth-r peoplo hlve found~»-

that normal street runoff whenever it railms, br

dous quantities of pollution lnto streams, At
flash of a thunderstorm, the blochemical axygen
runof f inay be as high as one Mif that of untrea
or about 200 BOD, Of course, the ﬁ.nm are very much lower

than that,

So that during rain porlods a lot of lt is

o b, SR

wash establishments, all kinds of little busi-
stuff dribble out somewhere, or illegally

W the waste treatment plants, it l’nclddcs leakage |

are not laid with really tight joints, Water leaks into them

when it rains, And in dry weather, the sewerage, itself, leaks
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Whipple - direct | 23
out into the surrounding ground,
All of these things contribute unquestion-
’ollution that comes from centers of population,
do detective work to determine just which
establishments were producing which proportions of pollution
- in Morristown, |

Q Now, as a result of the research projects

you have described for the Court, do you have an opinion or

judgment as to the relationship between an increase in
population in a water shed and the prebiem eof '
the streams? A Yes, | very Ml"lﬂt‘l "

Q  What is that? A That §

tnk population that | know of is almost suro'to‘ l,
poliution that is cémlng into a stream; that the major

increases, the greatest increases, come from two sources;

one is’ concentrations of industry and certain heavy commerc i

from concentrations of population in urban aress,
There is no doubt that when yow bring popu-
3 together than single family housing and you
instead of open grassed area around the bulld-
” get a very much greater amount of pollution
coming In,

And so that there Is a very great distinctios

that we found between the single family hous ing which has a
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relatively small amount of pollution which presumably gets
Jshe lawns and open areas and the areas that are
ted population where there is a great deal more

pt comes out, This is something that hasn't been
fully developed, |

SN n

The Environmental Protection Agency In

Washington tried for years to avoid faclag this problem

@ =2

because it was embarrassing to them, And it was only less

o || than a year ago that they admitted officially that this was

10 || @ subject proper for research, And because of th
11 not only lack of official interest, but active of»‘
12 | disinterest, the subject has not been properly re
13 ||and there is a great deal still unknown about it, §

1'4 as regards the heavy metals and the nutrients,

15 But there is no ddebt at all that. there is a
' ‘16 1 VeTY strong correlgtlon between con'ccntratiop of popul.at‘icnk
1% and unrecorded: sources of .pgnptlm; .

18 NR, ENGL’SH: You mady creoss wmine’,

' THE COURT: Before you do, we will take a

19

pinute recess,

(Whereupon a recess was taken)

10N BY MISS THOMPSON:

22

Q | | General wWhipple, let me dire¢t your attention
23 '
to Chapter 5 of Preliminary Mass - Balance of BOD of three
24 :

ew Jersey rivers, Do you have a copy of that?

25
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Whipple - cross 25
A Yes .

Particularly to page 85, | beljeve your
lier this morning .was that lh making a deter-
Bsthe amount of organic loading In the three rivery
you studlod-; you did make some, In a generalized statement,
with regard to probable sources of that unreported poliution,
is that correct? A Yes,

Q ..Now, among the probable sources of unreport-

ed pollution is something called background loading, Is it

not? A Yes,
Q Can you explain to the Ceurt whatl
loading is? A That is the pollution till

from undeveloped areas, or other areas, Not fro
activity, but from the natural seoils, rocks and vegetation,
Q And would It be correct to say that In your
statement of conclusions you hy.pot.h'oslzod that a substantial
;prdportl.o‘u‘ of the. unarecorded or-ga_nic .l‘ond ing In tho water
sheds you studhdvmld. have been the result of background

A That's coreect,

| Also, with regard to the unreperted sources
dirg, you also concluded, did you not, that

Ptlon of that unreported organic loading would come

septic tanks, Is that correct? A That is right,

Q it has been stipulated by counsel, by the
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Whipple - cross 26
parties in this law suit, that as of 1968 43 per cent of the
in Pluckemin and Bedminster Village sections of
hip were either malifunctioning or considered
¢ to be malfunctioning, WWitd the existence of

per coh-t of the septic tanks being malfunctioning have

an affect with regard to unreported sources of pollution?
A It certainly would,
Q Now, it was alse stipulated betwsen the

parties in this law sult that a number of the septic tanks
in the Pluckemin and Village of Bedminster sectid j

Bedminster discharge inte Frcﬁch drains and ste
Can you first tell us what French drains are? |
A French drains are burlod_iasns, usua’llyl
gravel, In which sterm water or waste water can be discharged,
Q lf‘scptic tanks were te discharge Inf:o French

drains angl storm '.dra‘lm,' wou ld .that'coatrlhutq to an
urinpcrtod'.organlc- loading of the stream? . = . A ~ |t -
might or It might not, If they dl?ehrg‘d‘ lnto‘ storm dhlns,
that, course, would be denducted by pipes down to a water
o ould, of course, contribute,

But if they discharge Into French drains, it
g entirely on the character of the soil whether
tho»ntori‘al would be absorbed or whether It weuld ever reach

the stream,

Q Have you at any time made any determination
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Whipple = cross | 27
of the character of the soil in Bedminster? A No,

Now, It Is also true, is It not, that in your
’ apter 5, you stated that another presumable
source of unreported organic loading would be agricultural
uses ? A That's cerrect,
| Q Nw; there Is a document which has been

admitted inte ovldonco in this law suit which Indicates that

approximately 2,000 acres of tho Village of Bod-lmtor are
presently used for crops, Weuld that have an of T
rogard to unreported organic loading into the ri
A Yes, Whatever the creops produce would b
of tho organic loading,
Q The same document which has bun Introduced

lntn evidence has indicated that there aro presently, or as

.of 1970, there are aimest 700 head of hoof in the VIIlagc of

Oodnlmtor.' Would that have an affect om unreper ted organ_lc-‘
lcading of the river? A 1t would certainly have

it might have a coms lﬁorablc ons If they were

E  Well, let me direct your attentien to Figure
12 which ars before page 40 Iin defendant's l.xfntblt 19
for identification,

Now, that flgure shows assumed sources of

unknown pollution, does it net? A Yes, it does,
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Whipple - cross 28
But very schematically,

pllution In the Bedminster area?
it Is drawn so it Is net very far from the
Bodmimtor ares, But as 1 rocall, that was meant to represent

tho population conéontratlons hear the junctiens of the twe

Q Which two rnlvcrs are you talkiang abeut?

A The~-what is this? The North Sranch and Lulntou,,

l'n net quite sure where N-instor is on this mef

River? A | wasn't aware of that.
is, | A
Q Now, In your t‘stl-eny this merning with

iregard to the second document chh you discussed, g edict gg
Growth ef Organic

Pollution In Metreplitan Area nmn.

e Would that be an accurate restatement?

Isn't it true that when you made the statement

with regard to pollution increas ing as population increased
you were referring to gross pollution? A That!'s
correct,

Does it show, schematically, an assumed sourcL

rivers rather than the Bedminster ares, which is further north,

*
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Whipple - cross‘ 29
Q And did you make the same finding with regard
Ntien? A No, we did net,
: cfould you explain to us what gross pollution
K Gross pollution is the total pollutisn thaﬁ
is produced which might find its way inte ths streams prior
to treatment, '
Net pollution weuld be the pollution that
actually did find its way lato the streams after treatment.

Q Se, weuld it be fair to say that gms pol!u-
tion Includes pollutien which ultimetely does i '

in polluting the river because It gess through aj
treatment plant? A That is uwe, |
Q 'l'lhat was your 'flﬁ!ug with “9"-. ‘
relationship betwsen net potlutﬁa and pepulation growth?
A We didn’t make any such finding because we dldn'f
cons ider that there weuld be My specific--there should not

cntlal, and we dida't attempt te find out, |

Bid you find thet net pollution had Increased
 * thit you were studylng over the course of time?
o ”'t-ny that with respect to the Raritan, | den"t

""olloctlou is that lt'rmlnd approximately

constant,

Q Now, isn't It alse true that If i coomunity

switches from using, or relying on septic tanks, and installs
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1 a sower system, while its gross pollution mdy increase that

__its nat pollution actually dccrnsa? A It Is not
LA SR I ‘7 not
it is/nocosurlly the caso.

Let we direct your attontlm to page 3 of

5 cndant's' Exhtbit 21, De you have a copy of lt? That is
6 redicting Future Grewth of Organic Pallutien,

71 A Fine,

8 qQ Oh, let me @k you teo begin reading out loud

9|l the paragraph at the bottom of page 2, and then cmtimlng
10| on the end of the first sentence on page 3, |

111l A "It mdy be thought that gress pellutien ]

12| s pari éissu with population growth er industr s
13| some goublmtlon of the two, In por‘tlcular. t~ e

14 | demand of sewerage from homes sheuld increase generally B
15| Proportionately to pmlatica. But hhere are seme exceptions|,
16 || For example, Iif residential wu’tof'aro changed frem septic
17 || tanks te siqoi's,, t_hq-,indl,cagodj- ﬁrgs- ;un made pﬁpélatlon"' '

18 || 1oad will be lncr.oand'whllc Nt pepulatien load reaching the|

19 || stream may be decreased.”

| think you said--when you said pepulation

lution, did you not? Gross man made pollution?

jes, The gross man made pollution 10ad would be

23 incressed while net pollution leoad reaching the stream may be
decreased,

25 Q Thank you, Now, it was also your testimony
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this morning, was it hot, that as water and the loads which

carrying travel, that the BOD demand will decrease,

ret

nflux of additional pollution? , A Yes,

Would that be correct? A  Yes,

Q

Now, If one were to havo an area on a rlver |

61 from which one drew water for water supply knowlng that
7| BOD demand decreases as one goes down stream from the river,
8

wwldn't it then be logical teo concentrate population

91 growth as far away from the water supply seurce as posslblo?

10| A As far as that one aspect is cencerned,
11 Q. Now, have you at any time made
12| the Semerset County master plan to determine w g
13 || substantial roildentlal and lndustrlal groutthi
14 || areas frem which potable water Is talau for water supply?
15| A No, 1| have net, 4

16f = Q Now, Gomral, You -teach a ceurse in Water
17 || Quallity. Nmagcmnt -de: yeu net? "t A Yes,

16 Q In that course do you discuss techniques for

19 | controlling the Quallty of water? A To a limited

BE |imited extent, bcca-uso there are econamics and
f that are not technmically qualified, So |

ry much about the techniques, They are only
23 gendrally alluded to,

24 Q Are there techniques which exist for deal ing

25 ||directly with the quality of water? A of cour‘e
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mechanical means, This is done by mechanical aerators that

a,atnehnlqnag‘for dealing with runoff, do there not?

iméy be applled This is a matter that is not very much

Whipple - cross 32
there are many techniques dealing with the quality of water,
Q Is aeration one of them? A Yes,

Have you had experience in working iwith

A Yes, | have,
Q Could you explain to us briefly how the
process of aeration works? A The process of

aeration s an experimental technique, Well, it is not
quite experimental because it has been applied in a few

cases for improving the axygen concentration of streams by

are placed in streams, or in some cases by bubbl
air or oxygen through the water, And by this ﬁo
désolved oxygen process is conditioned water, can be improved,
even though the biochemical oxygen demand in the stream is
relatively high,

Q Earlier in your testimony this morning, you
spoke of the relationship between street runoff and biochemi -

cal oxygen demand. There edsts engineering and physical
mce it is concentrated, there are techniques which

developed, and there are very few instances you can find
where this has even been attempted,

Q Are you aware of the fact that Bedminster hag
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Whipple - cross 33
agreed to use swales, drains, settling and holding ponds in
order to maintaln sorm water runoff and in order to improve

,'ﬁgéy of it before allowing it to enter the Raritan

A {'m sorry, | am not aware of that,

Q Would swales, drains, settling and holding
ponds have the effect of improving the quality of runoff
before it wére allowed to enter the Raritan River?

A | assume that they would, yes,

Q It Is also technically possible to send storm

water runoff through a sewerage treatment plant, is it not?

A Yes, In fact, this happens involuntarilymns

not most, systems,

§e x 4

Q Now, are you aware of any sewer systems which
are being developed which are specifically designed to treat
the storm water runoff problem as well as the sewerage prob-

lem with regard to treatment? A These are being

plans for treating storm water runoff which would be enormous]

expensive and very compliex; extremely controversial, though,
’ ' never come to any definitive conclusion,

Are you aware of the so-called carousal systen

Exhibit 23, Assessing Organic Pollution from Agricultural,

studied, For example, Chicago has some very, very complicated

which was developed In the Netherlands for treating both storm
water and sewerage effluent? A No,
Q Now, let me direct your attention to Defendant]

b4
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1tr¢atnpnt plants7 A | don't recall that informmatioh,

Whipple - cross 34

Urban and Wooded Land, Do you have a copy of that in front

of you? We could both use this one together, | guess,

Could you tell me what your findlng was with

agricultural land and the residential land which you studied?
A Well, they are, roughly speaking, they are the same.'
They are not--there wasn't a great deal of difference in the
agricultural land that we found and the single family resi-
dences that we testéd.

Q Now, do you recall what densities the single

family residences were tested that you developed 2 zunrsen

A They were perhaps quarter acres lots,

Q Quarter acre lots? A Quar
one half acre, | think, They were less than half acre,

Q Now, with regard to your study of B0D demand
with regard to the City of Morristown, in terms of studying
the demand whilch was produced to the organic load which was
produced, did you make any attempt to determine whether there
are any areas of the Morristown area which yﬁu were studying

whleh}siiii rely on septic tanks rather than on sewerage

Most of this area, | think--the Township, itself--most of the
area was sewered, | think the outlying areas substantially
were septic tanks,

Q Did you at any time have occasion to compare




~

e
L

o o
ﬁ&'—g

LN |

10
11
12
13
14

15

16

24

25

w

Gf mpj shat visited the Fair? A Yes, | did to a

Whipple - cross 35
the--do you know what the density of development is in
Morristown? A Well, a large part of the Town we
“have got"d-—is quite closely--it is a small town, so that it
mv‘rlos fmm multiple family dwellings down to a single
family dwelling and out into the suburbs. And of course,
all of the normal coomerdal establishments that go with it

were included in this,

Q Morristown has six and elght. story apartment |

z
buildings, does it not? A There may be some in the

center of town, 5

Q Did you make any attempt to determin _thc i

«‘_45{,.

relative organlc loads created by apartment bull

six and eight stories garden apartments or town
A No, we have not geot that far,
| MISS THOMPSON: | have no further questions,
CROSS EXAMINATION BY MR, LANIGAN: |
Q General, dlréctlng your attention first to
your background, did you, in the course of serving as the

Chief Engineer of the New York Worlds Fair Corporation, have

We did, We did have to consider that, right/
Q Did you design or implement programs to take

care of the pollution which might have been created by those

ﬁ'illlons of people? A Only insofar as to get it intg
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Whipple - cross 36
the New York City sewer system,
Q Did you have occasion to consider the runoff

or the drainage facilities of the New York Worlds Fair?

A Of course we had to have dralnage in this,

Q Did you treat that drain water In any respeci
A No,

Q What did you do with lt‘? A It was

simply dumped out into the storm sewers and went out Into
wherever it went, Flushibg Bay, | suppose,

Q Was that potable water? A Oh, no,
It would be far from potable, It would be hlghly@t;ﬁlﬂ

e

p 3%

Q ~ Were there any possible means of
of that drainage at the Worlds Fair site? A
mean of treating it?

Q Yes; A There were no practical
means, no, because the area was relatively--the area was
quite congested, and means were limited anyway, It would
have been a fantastically expensive thing to try to treat
that amount of highly polluted wanoff,

L+ Did you have any feeling or reaction as a

e fp’r"o'fossléu%;’l dumping that highly polluted water into the

A lushing éay? A Since New York City was already

dumping at that time over half of its entire municipal sewera*
raw into the surrounding water shed, | did not feel that our

contribution would materially change the resulit,




N

o w ¥

-~

10
11
12
13
14
15
16
17
18

19

22

23

24
25

" Is quite:gorrect in that case,

o t-gotiing batter? A In the Raritan River?

bec‘iuseof the fact that the city--that the State has never

Whipple - cross 37

Q So If the river was already polluted, you

weren't going to do that much more to it? A That

"Q) ‘Now, with respect to Bedminster, you have
rﬁver really made any studies of Bedminster, have you?
A That!s correct, |
Q And as you stated In your deposition in
response to a question, which | represent to be a question
from your deposition dated June 5, 1972, which { asked, |
"General, are you familiar with the Townshlp of kdulnstcr?";

You answered, ‘'Very little, No,

really familiar with jt,»

Is that still correct? A
Q You performed ma studies with respect to
environmental impact statements or anyting at the request of
the Township? A No,
Q | Okay, Now, would you say as a general con-
clusion that because of the increased State effort over the

past few years, the quality of the water in the river Is

Yes . A It is getting better largely

diverted the water for water supply that they intended, and
as a consequence of leaving the water from Round Valley and

Spruce Run in the river, Instead of diverting it to water
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%1 I the-Raritan, if you can point It out? A The

Whipple - cross 38

supply, this, | think, is primarily the reason why the water

quality has improved,

greatest source of pollution In the Raritan Is probably the

urban runoff from the municlipalities that are adjacent to it,

Q Like New Brunswick, Highland Park?
A Exactly,

Q Where the University is? A That is
right,

Q And you think that is getting bet

of the water from Spruce Run and Round Valley a
reasons? Are there any other reasons? A
there may be other reasons, but | know that the disolved
oxygen in Raritan Bay has improved, and various people have
taken credit for it, But | think the primary reason is
probably the fact that there is more water f‘lowtng in the
river,

Q Most of your studies of the Raritan and your
were done In 1967, weren't they?

§ mean as far as pertains to the Raritan, itself?
Q Yes, A That's correct,

Q | read what | represent to be a question and
answer from your deposition of June 5, 1972, In which you wer+

asked--page 9,
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Whipple - cross ' 39
"Question: Did you make any independent

investigation as to sources of pollution either at the mouth

or furtﬁi; on down the River?

"By Mr, English: You mean up the River?

"By Mr. Lanigan: Up the River, yes.,

Your answer was, 'Yes, | was saying that |
did in the Raritan River near Its confluence with Millstone,
and all the information that we could obtain on the tributar-
ies of the Raritan and of the sources, laown sources, of
pollution in the Raritan, Of known sources, those recorded

by the State of New Jersey, which, under law, is r qu

issue permits for waste treatment, waste dischargy
streams, both for industry and for municipalities.
records are presumably all of the sources of poliution that
enter intothe river,

“Question: Then you have @ list of all the
known pollution that enters the Raritan? |

"Answer: | had it five years ago, It is
presumably somewhere In the papers of one of my files.

"Question: This formed the basis of your

;:"resaarch;fhowever, did it not?

"Answer: Yes, this raw materials for the
research,
“Question: And was that updated ever?

"Answer: No, it wasn't,’ The latest informa
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11 tion that | had--that research was terminated several years
2 ago, and the latest information that | have was for the year
30967, |
'»ffj’ . fé; "Question: |s that research going to form

5| the basis of your testimony?

6 “Answer: Part of It, yes.”

7 So that can we conclude that the testimony

81 about the existing pollution In the Raritan is about seven

9| years old? A Yes , except fhat what | have been

10 || talking about now is my general knowledge of the situation,
11 Q And, If anything, the River has 99t g
12 1A As a whole, yes, There has been an [mproy

13 Q Okay, You spoke in terms of poll&'ﬂi:

14 | land, and just before we got into a discussion of Morristown,
15|l I 'm not sure | understood you, and | want to &k the question
16 for clarification, Did you say that there is twice as much
17 || pollution from raw land? A From raw land?

18 Q Yes. | A No; | did not saylthat;

19 Q You did not, | am sorry, A | said

:roughly twice as much pollution from single family
row crops as there was from raw land, from
undeve loped land.

Q Oh, | am sorry, And you spoke of, in the
Morristown report, identifying the source of pollution as

three small treatment plants? A Those were the
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1|l recorded sources of pollution,

2 Q And they were so-called secondary treatment
3 pflnts?f | A in all cases, yes.

‘:E:’!l : Qtw Could you, in a brief sentence, tell me what |
- 5|l secondary means ? A Secondary is .distingulshed

6| fromiprimary, Primary treatment plants merely strain out the
7| major obstructions In waste and take out the sediments,

8 Q No one dpos that anymore, do they?

91 A | No, that is primary, A secondary treamuit, of

10 || course, uses ordinarily biological treatment Iin additimn to
11 || this to produce a purified effluent, .

12 Q What is the quallty of that secm& :
13 treated} effluent? A It depends cons ldedfb’ﬁ ¥
14 || you put into It, In terms of municipal waste, it Is ordinarijy--
15 || it may have a BOD of, say, 25,

16 Q Is there a lot of that? Excuse we,

17 ||A And that suspended solids of perhaps the same amount,
18 Q Is there a lot of that In the Raritan right
19 [{now? A Secondary effluent?

3@# s R = Yes. A Yes ,‘ there is. The waste
;1 trh?oui,lants, the recorded waste treatment plants in the
22 Rarttan are all, | belijeve, glven secondary treatment,

23 Q Is there any way to make that better, say,

24 with a third type of treatment? A Yes, there are,
25 Q What Is that called? A Well, that
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deposition, espedally of the plaintiff, And I have

... ho objection other than to try to find out In my own
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~_not planned to call Mr, Smith,

, Lwon't rule on that, But you are--

in Bedminster, | don't think that counsel will find,

§ounsel can enlighten me as .to the purpose of reading

-, tion took place and whigh, up to this paint had

clarification,

57
and Vice President of the Johns Manville Corpora-

MR, LANIGAN: If the Court please, | hesi-
tate to interrupt counsel, but this is the first

| have heard that they are going to introduce the

wind why;ighaﬁthe,Fhlt Mr, Smith will be appearing,
My understanding of the use of the deposkions is an
2ld rather than as testimony, Rerhaps It wen't be

Negessary to call apyone from the plaintiff, .egr*ﬂp‘i

portions of a deposition en.which no cress examina-

THE COURT: You are not objecting to it, so

. MR, LANIGAN: Asking for the courtesy of a

THE, COURT: Requesting something by way of

an offer of proof, | think is a reasonable request,

MR, KENNEDY: Your Honor, we are usjng this
deposition simply to establish certain fagts with

respect to the acquisition of the Allan-Deane tract
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cases. But it depends on the situation because you can only

say that universally we are going to have secondary waste

Cmay

mtmt. But economics and common sense are goling to have

mdqttnﬂne how much further we are going to go In specific
areas, These things should be the subject of analysis, It
shouldn't be done blanketed across the nation,

Q Based on the assumption, General, if you
could channel runoff and treat it in one central spot, or
control it, is there any thesis for planned concentration of
development ? A | am not sure | understand your
question, |

3

» “@

Q Well, you have stated that runoff;g;
charactirize it, in a haphazard fashion, going aaf '
likes, creates, or causes and constitutes an unrecorded
source of pollution, A That is right,

Q Suppos ing it were possible to concentrate
that runoff, to channel it, to plan It, Is there ény
desirability in doing that? A it ‘would depend on

the clircumstances, but if this is desirable or not, it is

raeind g-foas ible to do this,

On doing that, you might identify or control

this ﬁreéigbs!y unrecorded source of pollution?
A If you took the whole area, this is true,
Q So that s there any desirability in planned

concentrations of urban development with that planning taking
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place? A It Is certainly something that should be
cons idered,

R Are you aware of any techniques which would

for example? A Yes. This is quite feasible, It
has been doﬁe.

Q Do you have an opinion as to the desirability
of doing that or ‘approachlng that problem? A I
haven't studied this particulariy case, sd | won't express an

opinion,

Q | see, But it is feasible? A it
is feasible. It has been done in certain cases, o -
Q What is the result in terms of pot

not pelluting the atmosphere when that is done?

A If you purify an effluent to a roasonab!o degree and
then use it on irrigation for non-edible crops; say, for
cotton or golf courses, this can be done and has been done,

particularly in the West,

Q What Is the net offect,- then, on the environ-

As far as | know, the net effect is favor-

MR, LANIGAN: Thank you, | have no other
questions,
REDIRECT EXAMINATION BY MR, ENGLISH:

Q General Whipple, you have just referred to
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11l various forms of treatment as feasible, Did you use the term
2| nfeasible” in the meaning as a matter of technology or as a
3 kqgur f- -;;oc onomics and expense? A As a matter of
5 Q Would you regard it as relatively inexpens ive

6|l or relatively expensive to channel and treat all surface
7| runoff from an urban development? A I'd regard it
8| as extremely expensive. And the reason is that where as
9| sewerage comes from relatively uniform amounts, so that your
10| waste treatment plant can be geared to a certain flow, runoff&

11 || comes from extreme irregularity, By far the greater part of

12 || the pollu:lon from urban runoff comes from stomm |
13 || These Jlagrams that | have submitted in&lcato th ]
14 || the total wagnitude of fhe poellution coming from storms is
15| by the far the greater sum total that occurs during the year,
16! At these times, of course, the volume to be treated s

17 | extremely high, So that you would have to have a treatment
18 || plant, either a treatment plant of many times that that you

19 || would have to to treat the normal wastes, or else you would

Moreover, in the storage provisions, you would
probably have to have provisions for artificial asration
equipment In order to preveant this stored water becoming

septic and noxious,
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So that people are beginning to realize how

much pollution comes from these municipalities, and it is,

: fr6n.dafﬁﬁ§ineering viewpoint, entirely feasible to treat it

But frow an economic viewpoint, it is usually found to be
enormous ly expensive, |

Q Well, on your cross examination by Miss
Thompson, you referred to the difference between gross poliu-
tion in the stream and net pollution, as | lmard you, Is the
difference of that the result of some kind of waste water
treatment system? A Yes, The difference between

gross and net is the pollution that is done away wi
&

treatment processes.,
| Q So that--and is there an expens Ive
involved in reducing gross pollution to the level of the net
poliution? A Yeos .,

Q General Whipple, may | refer you to some
additional questions and answers in the deposifion which
Mr. Lanigan took on June 5, 1972, and part of which he read

to you?

<?;%;§ﬁf”:i£? Beginning at page 13, line 4, and then tell

{lsme, General, if | read this correctly.
b S TRE TS DO AR

"Question: General, with respect to the
research which you performed on the Raritan River, do you
have an opinion as to its existing state? Is it polluted?

‘Answer: Somewhat polluted, yes,
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"Question: In what respect?

vAnswer: In particular studies measured by

; tﬁlnhﬂtcﬂ oxygen demand, and it Is always the case that

;
B
X

ﬁ’f_mg,ﬁtirg;ﬁ’other forms of pollutamts that usually come along

with this, This is the usual index of pollution, And while
this River Is not such that you certainly are grossly pollu-
ted, at the same time It does have a considerable amount of
pollution in it.which builds up rapidly as it gets to the
mouth,

"Question: Is it polluted In any particular

location rather than others?

 "Answer: Yes. The lower portic %
juncture with the Millstone, really, is a highly iﬁ'i
river,
"Question: That is at Bound Brook, New
Brunswick and further on down?
"Answer: Yes.v It is highly polluted, and
not only in terms of biochemical oxygen demand, but extended

sediment, and it has been the source of infectious hepatitis

;. to a very high extent, and it is very highly pollu
very difficult pollution problem in the lower por-
tion of the Raritan River,

"Question: What is it polluted from specific

ally? Do you have an opinion?

B§iidn the past, Soiit obviously has pathogenic organ-

{

¥
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BAnswer: Yes, | know what it is poliuted

from,

"Question: What?

( "Answer: These are matters of record, It

|s polluted from a varlety of industrial and mun‘iclpal

sources, and it is also polluted to a great extent by un-
recorded sources of pollution that accompany all large cen-
ters of population, And there are a lot of large centers
of population in this afea. And accordingly, there are tre-

mendous sources of pollution,"

Did | read that correctly, Gener

A Yes, you did,
Q Now, | show you your paper which ¥s §

evidence, which is entitled PredictinLEuture Growth of

Organic Pollution in Metropolitan Area Rivers, And | then

dvirect your attention, please, to page 20, where there is a
heading Discussion of Main Find\ings. Would you be able to
summarlize for the Court the main findings which appear on
pages 20, 21 and 22?7 |If you care to read some or all of it,

ool you can summarize it, why that would be satis-

MR, LANIGAN: If the Court please, | think
the report Is in evidence, He said that he prepared

it, and it speaks for itself without being character-

ized once again by the witness,
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THE COURT: | will permit the reading or

reference, The General is available for cross exam-

5
6

‘»ﬁhtion by each of you, You obviously studied the
i gq_}erlal, | see no harm,
MR, LANIGAN: Thank you.

A The quantity of gross marmade pollution in the three
rapidly developing metropolitan areas--

Q Those were what, the Milistone River Basin,
the Upper Passalc and the Raritan River Basin?
A Yes, They are increasing with the poﬁulatlm, but

not as rapidly, The total pollutbn entering the streams is

not generally increased during this period; that
.nit pollution, because the increases in gross was¥iiad
largé}y counter-balanced by improvements in efficiency of
treatment of plants,
And then statistical analysls indicates that
gross pollution increased about 54/100 of one per cent for
each one per cent increase in population,

Then there was a reference to a table, indi-

w-Rhis worked out for the three different basins,
' lﬁlon growth rate in the Upper Raritan is 4 per cent

gy

annua Q,v‘;nhlch is @ very high growth rate, except that it is

not quite as rapid as the Upper Passaic and the Millistone,

And--

Q Did you project there what would happen if
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et

these growth rates continued for 20 yoars? A Yes .,

N

The percentages may be taken from the hypothctical estimtes

U ,."«.“

y’#"d'mt &uld happen If both present tendencies would con-

fﬂwu shanged for 20 years,

5 Q Both tendencies mean what, population growth
6|l rate and the indicated growth rate In gross man-made pollu-

7] tion waste? A No, The population growth rate and
81l the effic ldncy of treatment, So that both keys continue to

91l increase for the same rate the next 20 years, The gross

10

man-made pollution in the basin would have Increased to 1,854

11 || walt a minute, Those two to'ndenclos are not corre

12 N _ Oh, the two tendencies in questi
13

population growth rate and the decreases in the growsi, pellu-
14 || tion, not the treatment, The decreases in grows. pollution

15|l that characterize that area.

16 Q 'Is that related to your figure of 'an !ncraas+
17 || In gross poliution of ,54 per cent for each one per cent of

18 || increase in population? A Yes, This is .due to thﬁ

19 || improvements in the industrlal processés, presumably resulted

ifling these wastes, If these tendencles cont inued

‘:“ , the gross pollution would have increased to abo-;{t
22 1‘85 of' its present value, and increase of 85 per cent,

23 Q Now, what do you regard as the consequences of

24 |that? A Well, | said, reading here, 'The consequenc#s

25 |pf such an increase are staggering to contemplate, An 85 per
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cent in the known loading would amount to about 5,600 units

of waste, In the face of such a change, the waste treatment

- plaatlmld not only have to handlie a proportionate 85 per

f_,é;na,e ,I‘ééuase in the volume of waste, but would have to glv

it virtually 100 per cent treatment, even to maintain the
current figures of the River, which Is unsatisfactory, With
such an Increased loading, it appears that It would be
impossible to obtain the desired dksolved oxygen levefs by
any degree of treatment of the observed effluent alone,’

Q Thank you, General Whipple, I show you
exhibit D=23, which is the paper on Assessing Org

tion From Agricultural, Urban and Wooded Lands,

direct your attention to the figure 1 and 2 photd?%
the end of that paper,

Directing your attention to Figure 2, what
does that purport to show? A This is the total
organic pollution loading, dxwessed in terms of pounds per
square mile of area comparing the six different water sheds

in wet weather and in dry weather,

Qe All right, And Mile Run, you sald, was an
urhaiz“’%rea in New Brunswick with some industry?
A Yes.
Q And what was Beaver Dam? A Beaver

Dam was the housing area--

Q Single family residential?
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;;jfg  §~ By agricultural, do you mean crops or
pastures or both? A Row crops in relatively flat
land, |

Q And how does this--how do you compare the

3
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A Single family residential, Six Mile Run and Big

Bear are agricultural--excuse me, they are--yes, They are

gress loading from the agricultural areas with the Beaver

Dam, the single family residential area? A of

course, this is done graphically, You have to give about

two thirds the weight to it, Yeu have to give mage we

the wet weather data, Statisticaily the wet wea
one thlrd of the year, And so, to interpret it )
Beaver Dam area, which is housing, is shown to have somewhat
more pollution loading for the area than the average of the

two agricultural areas,

MR, ENGLISH: Thank you, ! have no further

questions,

MISS THOMPSON: Your Honor, | do have one or
’*ﬁ?;fégg more questions,
0SS EXAMINAT [ON BY MISS THOMPSON:
Q | General Whipple, Mr, English directed your
attention to the discussion of main findings in Predicting

Future Growth of Organic Pollution in Metropolitan Area Rivers:

And after taking you through the statistical data, he stopped,

4
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Could you read me the last paragraph? A “The abov¢

statistical conclusion should not be interpreted as meaning

ffﬁggslrad water quality standards cannot be met, They
P only if planning is based upon systematic quanti
tative analysis related to projected demographic and economid
projections, Moreover, studies must be made to determine
wmore accurately what the unrecorded pollution sources conslist
of and which of them can be controlled or treated, Also,
cons ideration should be leon to various alternatives, inclu-

ding industry aeration, which other studies have shown may be

economic alternative for treating poliuted rivers,”

Q With regard to your refereace to
based on projected demographic projections, have :
time determined what the Somerset County Plamning Board
demographic projections are for the town of Sowmerville?

A No, | have not, |

Q The town of Somerville is, In fact, in the

Upper Raritan Basin as you studled It, is it not?

A Yes ,

ik MISS THOMPSON: 1 have no other questions,
‘_A,;hlmnon BY MR, LANIGAN:

General, on redirect counsel read you a por-
tion of your deposition on June 5, 1972, page 14, in which you
spoke of large centers of population being tremendous sources

of pollution, Those population centers are New Brunswick and
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Highland Park and so on, are they not? A These
are the largest ones, yes,

Are themany others? A Yes , of

MR, LANIGAN: Thank you, | have no other
questions,

THE COURT: Genetal, there are just a couple
of points | would like to clear up in my mind,

| believe you spoke of the discerned improve-

ment Iin the Raritan River wit.r quality ¢

recent years, And in your opinien, you af
to the non-use of Round Valley and Spruce*
for water company distribution, | gather, Do |
understand you correctly? Are you saying that, in
effect, if you put ten pounds of something in 100
gallons of water, you have a heavier concentration
than if you put 10 pounds in 80 gallons, So if the
State had been pulling a perceﬁtage of the water, you

oulid find that the quality would be lower?

THE WITNESS: That's right,

THE COQURT: Do water companies clean water
after they take it from the river sources, filter it

or make it chemically clean?

THE WITNESS: They do, and they usually have
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to treat it chemically as well,

O ® N & G R

THE COURT: So that the polliution level at
iy '
the source is not fatal to its use for water distribu

“ﬁzon systems, or by water distribution systems for
human use and consumption?

THE WITESS: Unless it goes too low, The
Upper passaic River at certain times, the water has
become anaerobic and they have had to stop using it
for limited periods of time during droughts,

THE COURT: And you speak of aeration, Just

for my personal curiesity, are ragds a natyfjl

. of aeration? ‘ ;

THE "NITNESS: They are Indeed. T‘ havowt

same of fect as mechanical aeration; increasing the
air, the oxygen content of the water.

THE COURT: Thank you very much, Any further

questions ?

MR, LANIGAN: No questions,

MISS THOMPSON: No questions,
MR, ENGLISH: Just one,

is there an element of expense involved in the
Lreatment of water by a water company before it is distributed

o its customers? A Yes, quite a lot, The water

companies have considerable expenses on account of chemicals
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1|l and installations required for treatment,
2 MR, ENGLISH: Thank you,
3 FQQ THE COURT: A1l right, We will take a recesl,
4  §§? normal morning recess for the next 10 minutes,
5 (Whereupon a recess was taken)
6 MR. KENNEDY; Your Honor, we have some
7 portion of deposition transcript which we would 1ike
8 to read into the record, the deposlfion of Asher C,
9 Smith taken in Newark, November 18th, 1971,
10 THE COQURT: Approximately how many pages are
11 you planning to read?
12 MR, KENNEDY? | Very brief, about
}'13 ' THE COUsz If you were going to .o
14 extended portion, | would get the transcript myself
15 and follow you,
16 MR. KENNEDY: Very brief. Beginning page 2,
17 lines 8 thru 14, |
18 Question: Are you connected in some way
19 withthe plaintiff In this action, the Allan-Deane
.- Corporation?

2 ‘Answer: | am the President of the Corpora-
23 "Question: Do you have any position with thd
24 Johns Manville Corporation?
25 "Answer: Yes, | am Director of Johns Manville
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57 |
and Vice President of the Johns Manviile Corpora-

tion,"

MR. LANIGAN: |If the Court please, | hesi-

| have heard that they are geing to introduce the
deposltion, espedally of the plaintiff, And | have
no objection other than to try to find out ln‘my owny
mind why it may be that Mr, Smith will be appearing,
My understanding of the use of the deposkions is an
ald rather than as testimony, Perhaps It won't be

necessary to call anyone from the plaint%‘fﬁ.{

counsel can enlighten me as to the purp';%%
portions of a deposition on which ne crogi SR
tion took place and which, up to this point had
not planned to cail Mr, Smith,

THE COURT: You are not ocbjecting to it, so
I won't rule on that, But you are-~

MR, LANIGAN: Asking for the courtesy of a
clarification, |
THE COURT: Requesting something by way of
n offer of proof, | think is a reasonable request,
MR, KENNEDY: Your Honor, we are using this
deposition simply to establish certain facts with

respect to the acquisition of the Allan-Deane tract

in Bedminster, | don't think that counsel will find
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when | finish reading, any matter that is particularily

controversial, | might note that Mr., Smith is a

';figident of Denver, Colorado, and of course is beyond
tbo reach of subpoena, It was always my undorstandinL
that Mr, Lanigan did not expect to produce him here
in Court,

MR, LANIGAN: | respectfully submit that thosb
are matters which could have been, and can be and
should be, a matter of a stipulation, | am perfectly
willing to stipulate as to its acquisition and stipu-

late as to any of the facts surrounding the acg
8 et

tion by Allan-Deane of its land in Bedmins

MR, KENNEDY: Be that as it may, S;iw““‘~’{l
noted, Mr, Lanigan is not objecting, | made an offer
of proof, and | think we, as far as coﬁvenience and
wasting time; | could have finished my reading by
now, | would like to proceed.

MR, LANIGAN: Thank you,

THE COURT: | understand the rule regarding

w7 " 'dipositions, You can use the deposition of a party
LR Pl

g {quan officer of a corporate party, | believe the rule
'ﬁwsa;s, for any reason, for any purpose, So you may
proceed if it is your choice to present the material,
MR, LANIGAN: No objection,
MR, KENNEDY: Page 3, line 17,
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“ls Allan- Deane Corporation a wholly owned
subsidiary of Johns Manville Corporation?

"Answer: Yes,

Question: What were the purposes of Johns
Manville’ in creating the Allan-Deane Corporation?

‘Answer: The purpose of the corporation 'was ’
to own property to develop it, |

"Question: And are the proposed developments
connected with the other activities of Johns Manville;
Corporation, their manufacturing and selling actlvitiés?

"Answer: You mean does Johns Manviile.

other developments? ’
"Question: Let me withdraw tho‘qu'a;’ttdh‘;
‘Answer: Yes,
Questlion: How would you describe the bus inesis
activities of Johns Manville Corporation?
YAnswer: Johns Manville is a maﬁufacturing.
distributing company that is in many businesses,

"Question: Now, is the uses to which Allan-

by contrast, is it simply a profit-making venture?
"Answer: It is an investment for Johns Man-

ville,

"Question: And the purpose of the investment
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is to make some money for Johns Manville?
"Answer: Certainly,"

And the last reading begins at page 5, line
17,

“"Question: Now, | understand that Allan-Dea$
actually acquired title to this land in Bedminster !
Township In 19697
"Answer: | Yes, | believe that Is right,
"And Allan-Deane also owns land In Bernards -
Township?

"Answer: Yes,

adjoins its land In Bedminster, or in a sen (]

of the same tract?
"Answer: Right, VYes, _
ﬁQuestion: Approximately when did Allan-Deand
buy the land in Bernards Township?
"Answer: Approximately the same time.

"Question: Now, at the time the plaintiff

'"Answer: Yes,

"Question: And what was the zoning in Bernard

Township with respect to land you bought there?
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1 "Answer: Three acre,
2 "Question: What was the approximate price
wggﬁ"; o .;:; acre that you paid for land in Bedminster?
‘ﬂrtw P | "Answer: It varied, 1| almost would have to
5 get the records to tell you for sure, Some of the
6 properties were part in Bedminster and part in
7 Bernards, So it is almost impésslblo for me to tell
8 you this without checking the records,
9 "Question: Well, without distinguishing
10 between Bernards and Bedminster, can you give me a
11 ball park figure?
12 "Answer: Yes, $3,500 an écre, a
13 "Question: That is the whole workgf”“’ 'i
14 "Answer: Average, ‘ |
15 "Question: Incidentally, if | occasionally
16 used the word you, | am referring to the company, not
17 you personally,
18 "Answer: Right, Yes, | understand,’
19 Thank you, That is all | have,

22

23

24
25

THE COURT: Thank you,

» MR, ENGLISH: Mr, Larson?

PETER W, LARS ON, baing called as a witness on
behaif of the Township of Bedminster, is duly sworn and testi-
fied as follows:

DIRECT EXAMINATION BY MR, ENGLISH:
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Q Where do you live, Mr, Larson?

A I'm @ resident of Stanley Place, Chester Township,

What is your occupation? A I'm a

Executive Director of the Upper Raritan Water Shed Associatioh,

Q. How long have you held that pesition?
A | came to New Jersey in June of 1971,

Q And when you came to New Jersey, did you
immed iately assume the position you described? A Yes,
sir,

Q Whereabouts is the office of the Upper Raritan
Water Shed Association located? A Our ¢ o

located in the municipal bullding of Far Hills,

Q Does the association pay for its headquarters |
there? A Yes .
| Q -Will you tell us, please, what your formal
education has been? A l'ﬁa a graduate of the

University of Massachusetts with a Bachelor of Sclence Degree
in Agriculture and Biology. And [ got that in 1958, And |

:with an M,S, in Agricultural and Econamics in June

"4
M.S, degree? A From the University of Massachusett:

And from what institution did you get your

Amherst,

Q What has been your employment and experience

b »
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1l since graduating from college in 19587 A in 1959

2|l | was in the U,S, Army on training assignment in the Reserves,
30 Folléwtﬁig;hat, continuing with the line of employment, |

4 jolnod tﬁi?Cooperative Extens ion Service of the University of
51l Massachusetts, a branch office in Walpole, Massachusetts,

6| where | worked from that office in several different positioTs
7| for the next 11 years,

8 Q What general field of activity was the

9|| Cooperative Extension Service working In? A It is

10 || an educational agency utilizing funding from the U,S, Depart?

11 || ment of Agriculture, the State University and the cooperating

L
(X

12 )| counties, In this case there were four cooparatt“

13 | Q Was this an agricultural extensieﬁﬁi’v““
14 A My position dealt with agriculture, with land use and
15| with community affairs in the conservation and resource

16 || development field,

17 Q And did you hold that position up until the
18| time that you came to New Jersey in 19717 A Yes,
19| | did,

Qs Prior to coming to New Jersey, had you had

) ignce with a water shed association?

“Yes, sir,
23 Q What was that? A As a part time,
24 || 1et us say extracurricular activity, my involvement was

25 || beginning in 1960 with many environmental organizations, |
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1 began work on the Charles River Water Shed Association in
2‘ the greater Boston area and became the coordinating director
_%&f!’? fhfi h$;a part time job, | later assisted in the organi-
;* Sﬂ;‘ﬁfﬁﬁléfggeveral other water shed associations on the
5 Natural River, for example, the Merrimack River, the South
6 River, and became the President of the Blackstone River
7|l water Shed Association. And this position | held from 1968
81 untii my move to New Jersey in 1971,
2 Q Whereabouts is the Blackstone River Water
10 || shed bcated? A Southeast or South central Massa-
11 || chusetts., It runs--the Blackstone River begins -ja.
12 Worcester, Massachusetts area, central Massachus e
131 runs southward to Providence, Rhode Island #nd e
14 || Atlantic at that point,
15 Q Will you describe for the Court what the
16 || upper Raritan Water Shed Association does? What are its
17 purposes and what are its activities? A The Upper
18 || Raritan Water Shed Association is a 50163. under the Internal
19 | Revenue Service code, which basically means it is a charit-

.}fongqénd gifts which are in turn tax deductible to the
23 || donor., And the work carried on by the Association in the
24 || public interest demanded by the Internal Revenue Serviée COdT
25 || this work deals with the public affairs of communities and

onsprof it tax exempt educational institution, It is a

1 ffunded organization relying solely upon contribu-
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| point astﬁxecutive Director is dealing with coomunity planning

" boards, boards of adjustment, mayors, councilmen and their |

0w » ©

::ppir‘ﬂarj;an Water Shed Association entered into any research

‘contracts with the Academy of Natural Sciences of Philadelphig?
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with land owners and with everyday citizens in terms of

environment, envirommental quality, Specifically, my focal

professional consuitants as a land consultant in terms of
environmental quality and providing information and services
in an educational sense to all of these groups in a direct

manner in terms of telophone conversations, in terms of

attending meetings, and specifically in temms of educational |
meetings which we sponsor and coegponsor with other groups

such as county planning boards, Rutgers University and other

water shed assoclations,

It is a broad spectrum educationaFtonst? ﬁg

service in terms of land use and water quality, i
Q Was the Upper Raritan Water Shed Association
already in business before you became its Executive Director?
A Yes, The Upper Raritan Water Shed was formally
incorporated in 1958 and employed its first Executive Director
in approximately 1964, | believe,

Q- Now, in connection with its work, has the

MR, LANIGAN: |If the Court please, if we have
completed the qualifications of the witness, | wonder

if | might make inquiry as to his status here today?
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l,gééfd to testify and is here, in fact, under subpoena,

right,
Q Mr. Larson, have you been retained under any

tontract by Bedminster to act as an expert witness

Up to this point, the two witnesses offered by the
defense have been public in character, The first,

the County Planning Director, | know is not being

The second witness, General Whipple, is, to my know-
ledge, not being paid to testify but may, from some
independent source, receive a donation to Rutgers,

| question, and really | seek clarification,
as to Mr, Larson's status, whether he is here as a
paid consultant, one employed by the Townstip as an

expert, or one as a Director of the Water

ation, and whether that Association has b
or whether he has been subpoenaed, | have Ao ectidn

to his testimony, but I think for the record and for
what follows the Court and this courtroom should be

aware as to his capacity,

THE COURT: Do you have any objection to
eliciting that information at this point? It is, of

course, available through cross examination,

MR. ENGLISH: Shall | ask more questions? All

in this casw?
Neo, sir,

Q Has there been any promise by Bedminster to pay
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1 you for your testimony? A No, sir.
2 Q Do you regard your appearance here as with-
3| in the seepe of the public education and consulting functions
4 whlchyuhave just described from the witness stand?
5 A | ‘I do. |
6 MR, LANIGAN: Have you, or the Water Shed, ;
7 been retained by the Township to review the environ-
8 mental impact statement on the same substance or
9 with regard to the same testimony ’yeu are going to
10 give today? |
11 THE WITNESS: | will have to answer t‘t__
12 indirectly by saying that we have been r
13 " Bedminster's Committes on the project to .
14 specific envirommental Impact statement along with
15 several other consultants,
16 ~ MR, LANIGAN: What were you paild?
17 ' THE WITNESS: 1| believe the figure was in
18 the vicinity of $3,000,
19 MR, LANIGAN: Is the subject matter of that

e i‘_.ﬁ%amlnatlon substantially similar to the testimony

| , are going to give today?
THE WITNESS: The substance of the examina-

23 tion of the A,T, and the envirommental impact state-
24 ment Iis based upon these very preliminary resource
25 inventory maps and information which | will be giving
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1 testimony on, However, | would further qualify
2 that by stating that the process of enviromental
3t - Impact review Is far more complex than the foundation
4] %lch we are about to weigh,
5 MR, LANIGAN: When were you retained by the
6 Towmnship to make this examination of the environ-
7 mental impact of the A,T, and the application?
8 THE WITNESS: Approximately October of 1973,
9 MR, LANlGAN: Do you know what source of
10 funds you are being pald with?
11 THE WITNESS: Not as a matter of direct know-
12 ledge, but as a matter of indirect kmow! i
13 ' gtate thaf it is the A,T, and the e_nvlr-
14 impact review formula which is under the Bedminster
15 ordinance which has required the applicant te provide
16 funds for this purpose,
17 | MR. LANIGAN: That amount was substantfally
18 in excess of $50,000, was It not?
19 THE \'“TNESS: | could not say,

MR, LANIGAN: Did you utilize these charts

‘ . aud make an examinatjon of the Raritan and Rarlitan

ERE N A

" ~!;;l‘«i:t'ter Shed to inform the Township as to the Impact
23 of the A,T, and the application?

24 THE WITNESS: | did,

25 MR, LANIGAN: | have no further questions,
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s@ |Quality Swevey, Upper Raritan Water Shed for the Upper Raritas

Z’l L;ittr sﬁiix\ssoclatlon, Inc., Far Hills, New Jersey, August
| andNovember, 1967, and ask you if you can tell the Court
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BY MR. ENGLISH:

Q Mr., Larson, has the Upper Raritan Water ‘Shed
ASséchtim entered into any research centract with the
Acaduyef Natural Sclences in Philadelphia?

A Yes, we have, |

Q Do you know about how meny specific contracts
have been made between the Water Shed Association and the
Academy? A To my knowledge there have been three
specific contracts,

Q And did some of those antidate your arrival
at your present position? A Yes, sir, two of vthes}el;

1967 and ]9690

Q As @ result of the work which the ¥
Association engaged the Academy of Natural Sciences to per-
form, were any reports furnished to the Water Shed Association
by the Academy? A As a result of these contracts
we have received three reports; the first of these is the
Water Quality Studies,

Q | show you a document which is entitled Water

what that document is? A This is a study that the
Water Shed Assoclation paid the Academy of Natural Sciences of

Philadelphia to do, what amounts to a biological analysis of




e |

Larson -~ cirect 70 %
11l the stream quality in the Upper Raritan Water Shed, The
2 || methodology is described on page 5, and basically deals with
31 the prucm of indexing the types of animals, organisms found
4; in thc,itrﬁam as to their number of species and the diversity
5| of those species as an indicator of stream health. There
6| were 23 stations that were studied with conclusions about
7| each of the studied stations in terms of environmental quality,
8

The back page, page 22, contains chemical

9 data, and the final inside covér, facing page, contains a
|

10 || map showing all of the stations and a color chart Indicating

11| the healthy, healthy and rich, semi-hedlthy and peliuted.
12 sectlons of the water shed, :J(’>
13 Q Is this document one of those which Pciuftud

14 || from a contract between the Association and the Academy?

151 A Yes, sir,

16 MR, ENGLISH: May | offer the document Water
17 Quality Survey, Upper Raritan Water Shed into evidence?
18 | MR. LANIGAN: No objection,

MISS THOMPSON: Your Honor, it is my under-

_atandlng that this document and additjonal documents

u.fe prepared under the supervision of Dr, Ruth

'Patrick who is, herself, supposed to testify here.
23 And with regard to cross examination concerning the
24 document and any questions concerning their admissi-

25 bility, | would submit it ought to wait until the
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W Q. Mr. Larson, is this document you just identi-

i/l fled prepaced by the Academy for the Water Shed Association

| “;pﬁ?suahi“§6 one of these contracts you have referred to?
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person who supervised the study Is actually here,
MR. ENGLISH: [ think technically Miss
- Thompson. is correct, In making the offer, | was
proceeding on the assumption that there had been the
deposition that counsel for Allan-Deane took, and my
recollection is that Dr, Patrick had authenticated
and assumed full professional responsibility for
these documekts at that time, But if counsel for

Cieswick objects, | think they are technically correc

[ad

1 will mark it for identification,

(Document referred to above recoivqg and

marked D-25 for Identification)
Q Now, | show you another docuneht,?ﬂgg
and ask you if you can tell the Court what that one is?
A This document is entitled Water Quality Studies of
The Upper Raritan Water Shed for the Uppper Raritan Water Shed
Assocliation, dated May 1968 thru October 1969, conducted by
the Academy of Natural Sclences of Phlladelphla, Department

of Limnology,

S

A Yes, This is a result of the 1969 circa 1969, 1970
contract between the Water Shed and the Academy,

MR, ENGLISH: May | have the document




identified by the witness marked for identification?

(Document referred to above received and

e ‘mirked D-26 for identification)

;;HQ:_,J1f;§§§ Now Mr, Larson, | show you another document
5| and ask you if you can tell the Court what this one Is?

6!l A This is the Natural Resource Inventory of the Upper

7 || Raritan Water Shed Association,

8 Q Not of the Association? A l'm

g || sorry, of the Upper Raritan Water Shed, It was done for the

10 || Raritan Water Shed Associatlon, again, by the Academy of

11

12 Q - What is the date of that?

13 || date of thls document is July 1969,

Natural Sciences of Philadelphia,

14 Q Was this natural resource inventory prepared

15 by the Academy pursuant to a contract between it and the

16 Water Shed Association? A Yes, sir,

17 MR, ENGLISH: May | have the natural resource
18 inventory marked for idengification? |

19 (Natural resource lnventory‘receivad and

22
23
24
25

od D?27 for identification)

Now; Mr. Larson, did the natural resource
iBF?ls;epared for the Association by the Academy of
Natural Sciences include material in addition to this verbal
report which has been marked Exhibit D-27 for identification?

A Yes, sir.

Larson = giJact . 72




’

)

o wn W

-

10
11
12
13
14
15
16
17
18

- 19

22
23
24
25

son = Gu.oect 73
Q Generally what did the additional material
consist of? A Generally a series of maps which

Edeserlbi?gﬁe phys ical features of the Upper Raritan Water
Shed ares.

Q Are those the maps which are displayed, after
a fashion, in the courtroom now? A We have .in the
courtroom some of those maps, fhere Is a total of approxi-
mately 18 maps in all, We have six maps here today,

Q Perhaps | should ask you to define or describg
the geographical boundaries of the Upper Raritan Water Shed,

which | assume Is the area of land that your Assocla

primarily interested in, A Yes, The lék
Water Shed area is a 190 square mile land area, appr
three per cent of the State of New Jersey's surface area,
It runs in the--the land area comprises all or parts of 20
municipalities, It Is split Into Somerset County, Morris
County, and Hunterdon County,

The township boundaries, starting from the

southeast corner of the Water Shed, run approximately the
ﬁorthprn frlnge of Bridgewater Townshlp along the Weskhington
"‘"lloy Ridgo line of the Watchung Mountain Range, which Is
Just over the Bernards Township line up into Washington valley
Flong the ridge of the Watchung Mountain Range upwards to

Far Hills, and crossing from the Watchungs, the headwaters of

Mine Brook in Bernardsville center following the mountain
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R

Water Shod at that point, the Black River Water

‘fjf-ﬂ\lt ﬂﬂ;’through the Upper Raritan Water Shed that you have

'M"'Just described? A The Upper Raritan Water Shed haﬁ
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range around through the area known as the Mountain in

Bernardsville on upwards past the Ravine Lake Area to

It winds on up through Randolph Township up
to the lronia section and then upwards to the area of Mine
Hill approximately at Route 80; and then comes down the
Water Shed boundary between the North Branch and the South
Branch down through Chester Tanship on the line with
Roxsbury and Mount Olive, splitting the line, the Town of

Chester, between the South Branch and the North B?n&?u,p

point, Coming down to Washington Township, down W"
Tweeksbury Township and takes‘ in about 90 per cent of
Tweeksbury Township, It then comes down to Clinton and
surrounds Readington, and then back down to Branchburg, a
section of Branchburg, back to meet the confluende of the
North Branch and the South Branch, which defines the Upper
Raritan Water Shed area,

What would be the names of the main streams

Lok

two principal streams; the North Branch of the Raritan, and

the Lamington River, which has another name in Morris County

the Black River--Lamington and Black being the same stream,
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i different names in different counties, Those are the two

2 principal streams we are talking about,

3» e In addition, there are several other

4ﬁ tﬂhnuty streams to each of these. |If you wish, | can glve
5if you that detail,
6 Q Now, | show you another document and ask you
7|l if you can tell the Court what this one Is, please?
8l A This is still a fourth contract, which is s‘tlll

ol incomplete in that the final bill has yet to be paid on it,

10|l This is a study done by the Academy of Natural Sclences,

11 | once again, the Department of Limnology and Ecolegy,
12 study title is Upper Raritan Water Shed, Water

13 1972 for the Upper Raritan Water Shed Assoc{ati-ﬂ’w

14 Q What is the date of this document?
151 A The date is March 1974,
16 Q The document in your hand is not really the

17 | contract between the Association and the Academy, It is,
18 rather, the report resulting from the contract?

19| A This is a final draft report.

: MR, ENGLISH: May | have the document marked
¥r identification?

(Document referred to above received and
marked D-28 for identification,)
Q Mr. Larson, may | direct your attention to

one of the maps which you told us is part of the natural
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1 resource inventory, and in particular, to the one bearing thé

2 || number 2 and the heading Geology. Can you tell the Court,

1% lnsd;ﬂ\at that map shows? A This map Is a base
ngvpumg‘:lhich much of the information in the resource
inventory is derived, It shows the land area of tho'Upper
Raritan Water Shed on a base map of the U,S, Geological

2 || Survey, which is at a scale of one inch equals 2,000 feet,

8 It shows in the background--it shows the

o || contour elevations, the standard of contour elevations, And
10 || superimposed upon this map in many colors are Interpretations

1 of the bedrock and surficlal soil geology as to -

12 tive base in geological history and their presen
13 || 10 terms of the physical features of the Water SHEES™:

14 It further shows in terms of intcrprotat?on
15 that the area roughly in the Southern half of the Water Shed
6ll0n @ line running approximately from Round Valley Reservoir

17 in the Southwestward corner of the Water Shed, diagonally

Northeaitward, that at the point over to, roughly, using a

19 landmark of Ravine Lake and the Watchung Mountain Range, the

s tward of this colored yellow on this map Is an
the Pbddmont Platesu. Basidally, the geology of this

area rather comprises the triassic shale, and that is so keyed

22

with the Brunswick shale color on the identification of the
23

key to the map,
24

s This area just described is the principal
2
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portion of Bedminster Township, ’
Q Could | interrupt you? Could you indicate,

ek & permanent marking, .but for the edification of the

jcounsel, the approximate boundaries of Bedminster
on this map? | A Yos, sir, They shew up in terms
of county lfnes and town lines, | will start in the--for
the purpose of the record, this Is an appraximation of the
Interstate Highway 78 and 287, These were put on this map
by mer§ or less a guess work process because the tepographic
sheets used for this survey pre-dated the actual ccnstructioﬂ-

of those higimays, They have since beem superseded

process of an expensive re-doing of these maps, |
n«v:os.sAltat.o quite a considerable cost, sd this
Those are the only inaccuracies that | will stipulate,
However, the boundaries of Bedminster Town-
ship run approximately on this dotted line, here, to the

Washington Valley corner around Pluckemin, You can follow it

Nortiwesterly to Far Hills, sharing the boundary with the

Raritan River; following the Raritan River to the confluence
% Brook, where we pick up the boundary, Peapack-Glad-
bh is cut out of the land area,
We go around along Peapack Brook, the boundary
of Bedminster, between Peapack-Gladsone, and follows 206, which
is a solid. line highway which may be easier to see on some of

these other maps than on this particular one,
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We pick up the county line, it comes on a
diagonal like this, That is the Northern boundary, also,
of Bedminster with Chester Township, We come along here,
‘along this county line, town line, to Pottersville, Then we
follow the Black River andr Lamington River In this case
along the comwmon boundaty within Mi&bdry Township on down» |
to the Lamington River te the confluence of the North Branch,
‘and that becosies the other boundary, and we take off cross
‘countiry- back diet’ to PluckesTh, us ing;'t":h;c"‘eévhaﬁboirs':‘ Brook,
Foltewiny 1t down like this to the confluence, and pick up
Chanhcrs Breok as the Seuthern boundary back up to its hoad-
utﬁrs‘iuﬂ the Boundary i7ne onceé agaln which cuts back to

:‘_.‘W e A g W

‘she’ ‘Pldge’11né of the Natchung Mountain Range,
4 TETT T Now, that Is an approximate dosc}l;tiod‘:w
=8 “e QT Do the Iﬁtchung Mounta ins show up as any.
part‘lcahr ¢oloF on this map, Mr, Larson? | A Yés,-
m‘*""‘ﬁl‘tchmg Mountain Range is this sort of burnt orange
qolor which Is indicatcd on the kcy here as triasslc basalt. .

L'h‘ti r’ this 8"“ F‘.l’.. P o

L TYARd Tt Tooks as thbugh some light blue dots
afc scattered through parts of Bedminster, Could you tell t
Court wht they’ represent? = A This area indicated
by these 1ight blue dots Is indicated on the map as river
drift. This "Is a geological phenomenon in that it is surficia

geology. What { mean is this was deposited on top of the
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other bedrock of shale which underlies it, This river drift

results, according to the geology studies, from a glacial

glacial Lake Passaic, This is an area ranged from Bedminster
up to Paterson, a huge lake, In the process of melting, the
glaciers, this water overfiowed the dam at a place called
Moggy Hollow, and this is approxinatefy the A,T, and the
site, by the way, for .those that can identify the land area
that way,

Q Is Moggy Hollow also adjacent to a pcption

of Interstate 287 in the Eastern part of Bednlnsm;f,
into Far Hllls? A Yes., Moggy Hollow
start just above where 287 crosses Liberty Corner Road, or
Route 512 of Far Hills, That area is the scene, let us say,
of several waterfalls which are remnants of these glaclial
eras,

The effect of that waterfall was to gouge out
a ravine, And in that ravine, which subsequent studies indi-
;s\..,s,gewheres between 50 and 100 feet deep, ground out oOf

redeposited layers of sand and gravel, And that

and gravel deposited in that ravine, ground out by these fast-

thTs river drift is all about, It is layers of sand

running waters back millions of years ago when the glaciers

were melting.
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Q Just for the record, do | understand
correctly that the river drift you have described lies in
bl it Township In approximately Bedminster Village In
3_‘j”:l‘terly direction more or less along and north of
iﬁe course of the North Branch. River and down into Bridge-
water, or continuing down North Branch after it leaves
Bedmins ter and continuing also in a westerly direction up
Rockaway Creek, which flows into the Lamington River?
A Yes,
Q | call your attention to some dark blue, or

perhaps they are purple dots which lie in the cent %%

Beduinstgr. Can you tell the Court what they re
A | Yes, There are several groups of blue d
these relate to early drift which relates to leftowers, if
you will, of a glacier receding and melting, Analogous to a
bulldozer, a glacier moves earth in front of it as it s
progress ing, As it recedes and ﬁelts away, the bulldozings
get left as a pile of earth, These blue dots represent this
type of formation of land formation in that they were put in

4 gladter moving earth from some other point, most
‘xhe north down across Bedminster and having dropped
t ore,}ﬁ ;has melted and receded,

Q In terms of water, what, if anything, is the
significance of the river drift and the early drift?

A The significance is that the river drift is specific-
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ally located in areas sort of 1ike canyons below ground
having been filled up with gravel and sand, They inherently
bocauio'ef the soil structure, inherently hold more water
than the surrounding bedrock, Hence, they might be termed
aquifers, or areas which can store water, These are shown
on other maps for interpretive purposes,

Q Mr, Larson, may | direct your attention to

map number three, Ground Water Resources, and ask you to tell

the Court what that shows ? A Yes, sir, This map

has the same base map as the other maps, the U.S.G;S. map,

for purpose of location, We have spoken about

Township, the general area. We have as a key at 1
of the map three--four, rather, identifying colors;iiﬁ‘
The lightest blue is an excellent aquifer,

area,

Q Just let me interrupt you, What does the
word aquifer mean, Mr, Larson? How do you define it?
A A very simple definition would be an area from which
one could extract excellent water supplies,
8% By wells? A Principally by wells,
. Continuing, the area previously described as
glacual drift is shown on the map in light blue context as

being an excellent ground water resource area,

The surrounding area, a little darker blue,

is termed good to excellent, and this is a representation of
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mostly the shale areas found in Bedminster, Bridgewater and
parts of surrounding communities,

CR The next darker blue is only fair to good,

liﬁed surrounding Bedminster, It is analogous to the granite
areas of the mountain ranges which run from Round Valley in
Clinton to Tweeksbury on up to Chester and Mendham,

The final area is shown in almost a black,
real dark blue, and that Is represented as being a poor
ground water resource, And there are only a very few. of
those areas in the water shed, notably the Watchung Mountain

ranges, Because of the basalt rock being ax treme

area in Readington Township, and the mountain around Round
Valley Reservoir. These are the poorest water resource areas
we have,

Q Well, what is the next map you would like to

talk about? A in terms of the use of this informal~
tion for environmental Impact statement review, it is

fg;;%%éﬁto next look at soils, the surface soils and their

‘ lons for various land uses, And the characteris-
; of)“st;lls are--that we are concerned about for urban
development purposes are basically will they wash away if
they are exposed to land clearing practices? Will utilities

be able to function if put in place? And that is a function
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of slope, And thirdly, in tarms of on site septic tanks, is

it feasible in terms of the characteri'stics of the soil?

| think | would prefer to take the area of

K factor.'
THE COURT: Why don't we start with that after
lunch? | think we have all sheorbed enough for one
morning,
(Whereupon lunch recess was taken)
MR, ENGLISH: |If the Court please, counsel are

agreeable to interrupting the testimony of

to put on a couple of short witnesses wh
able to gét rid of before we get back to
that is all right wlfh the Court, |
THE COURT: A1l right,
- MR, LANIGAN: If the Court please, call Mr,
Darrington, |

GEORGE M, DARRINGTON, is duly sworn and testi-
ied as follows:

MIMTlON B8Y MR, LANIGAN:
Mr., Darrington, where do you reside?
“&’"ﬁ‘reside in the State of Pennsylvania, a town called
Chadsford, Would you care for an address?

Q No, thank you, By whom are you employed and

in what capacity? A |'m employed by Hercules
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Q What is your educational background?
A | hold @ Bachelor of Science in Forestry frdn.tho
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incorporated as a senior technical sales representative,
| currently work for their industrial systems department,

and more specifically the A,W,T, Systems, Incorporated

University of Toronto, Ontario, Canada; a Master of Science
in Forestry, specifically with science and technology from
the University of Washington Iin Seattle, | have also
completed substantial work towards my Masters in Business

Administration from both the Universky of Washingtemr g

Seattle and the University of California in Bor<?y -fgt
Q Mr, Darrington, what is A W.T, sﬁ"t‘cﬁ"i‘ﬁé.ﬁ
A AWT, Systems, Incorporated is a subsidiary corpora-

tion, 80 per cent owned by Hercules, Incorperated and 20

per cent owned by a New Jersey corporation, Procedyne Corpora

tion, located in New Brunswick, New Jersey, that Is in the
bus iness of designing, manufacturing, installing and offering
services pertaining to sewerage treatment plants,

Do you des ign and manufacture these plants?

A ‘-;‘iés, sir, we do,
Q What do you call them? A These

plants are called tertiary physical chemical sewerage treat-

ment plants,

Q Are they so-called package treatment plants?
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A Not really, Package would imply, shall we say, all

the same type, These are primarily custom engineered for

<!§htrtp¢qulc job, However, we do have what | might call a

pachlgc€éf service to :accompany these plants,
Q | show you @ brochure and ask if you can
identify it? Tell me what it s, A Yes. This is
our A W,T, §ystens general brochure for mailing to Intereste
clients, It explains some of the details of our overall
operation,
MR, LANIGAN: | would like to ask that this
document be marked as PA-4 for idontiflg%;}gn,utxéi
THE COURT: It will be marked PRk for’™ :

identification,

(Document received and marked PA-4 for

identification)
Q Mr, Darrington, | show you another brochure
ahd ask if you can identify that? A Yes, This

brochure is provided by the Technology Transfer Division of

the Environmental Protection Agency, Washingon, D,C,, and

! fee "gondral distribution, and it is a copy of their original

| gublicsston.

MR, LANAIGAN: | would ask that the brochure
entitled Physical Chemical Treatment, a New Process
for Treating Waste Water, be marked as PA-5 for

identification,
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(Document referred to received and marked
PA-5 for identification)

MR, LANIGAN: If then Court please, | would

| f§1ke to offer PA-4 and PA-5 into evidence from which

this witness will testify,

MR, BOWLBY: No objection,

THE COURT: A1l right, They will be
admitted,

(PA-4 and PA-5 for identification now

received and marked in evidence)

Q Mr, Darrington, very briefly, can you expl
in @ non-technical manner the process which tako;;:;i‘uvfi;
terms of'treafmont of the sewerage in one of your Syhveid?

A For our normal systems for residential development,

the general process would consist of an initial screening of
raw sewerage coming into the plant by some conveyance, usually
a graft sewer, The sewerage is then held in a surge tank,

which evens out the quality of the sewerage, and of course

accepts various surges and of course enables the plant to

dmnw fran this large holding tank, if you will, at a uniform

w2

rato., Yhﬁs you can process at a uniform rate throughout the
plant )

The second step, after the initial screening,

is chemical addition, We add various chemicals to achieve a

flockulation or settling of the pollutants that are within the
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material, BOD, from the sewerage,

7 5fnutﬁ?*i&tivated carbon, consists of disinfection, The most

common prééess that we use is chlorination, which is generally

22
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water, which of course goes on to the settling #nk or

clarifier, which is, in essence, the third unit operation

  “4 ;:%§; The clarifier, the purpose of the clarifier,
is to allow the solide to settle to the bettom where they
are then collected, They are removed from the clarifler and
collected in a sludge hold tank, The supernatent liquid
then moves on from the clarifier through a final or tertiary
filtering process, which can be accomplished by several

devices, but in essence, the purpose is to remove the

residual suspended solid and biochemical oxygen des@

The final step, or | should say tiB:ONEENE to
last final step, is a process, the process‘of taking the
sewerage from the clarifier, and of course, the final filter,
through a powdered or granular activated carbon, Normally,
for larger plants, the granulated activated carbon is used to
remove the dissolved organic material that is enabled to be

settled out in the normal settling process,

R ) The final step, after going through the

accepted nationally as one of the more common techniques, Ang
then of course discharge usually into some body of water or

flowing stream,
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1 Q What is the quality of that discharged

2\ effluent? A For typical plants we design, the
ﬁ§§#=uggnr .til meet the following specifications; five day BOD;
4 tal tﬁiﬂtfive miligrams per liter,

5 Q Will you explain that? A BOD is
6 || biochemical or biological oxygen demand, It is the amount of
7! oxygen required to break down the organics within the sewerage,
8|| or in this case, treated water, and thus would give you a--if
ol you had a high amount of BOD, for instance, you would deplete
10 || the oxygen, say, from @ body of water that you discharged

11 || Into, such as a river or lake, A five day Indicatgs .t ’“§§§“"t

12 || of time that the test sample is taken for,
13 | Q Whose standard is this? A ey

14 || Particular standard is one that we havé adopted at A .W,T,

15 || because the majority of states that we have dealt,with, |

16 should say, have felt that the five miligram per liter level
17 |constitutes tertiary treatment, and generally, in most situa-

18 |tions, is sufficient for direct discharge into lakes and

19 rivers,

Are you familiar-- A It is a very

if | might add, It is in essence 98 per cent or

22 99 pcr)centﬁof the BOD is removed when it gets to that level,

23 Q Are you familiar with the State of New Jersey'#
requirements in terms of BO0D? A The requirements

24 '

25 vary as to location, and of course, the general type of sewerage
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you are treating, Let me state that at this point we had

acceptance of these plants in this State wherein the design

. the urlg4nal design, was to the five day, or five day BOD
';lovcl ef Five miligrams per liter,

In actual fact, we have one plant to stream
right now that is exceeding that by a substantial margin,

Q Where is that plant located?

A That particular plant is located in Freehold, New

Jersey,

Q With respect to your system, does it treat

the storm runoff ever in any respect? A

unless the water seeps into the system through Inf}

that is, it seeps into a crack in the sewer or something o

that order, Incidentally, Mr, Lanigan, | did not complete my

Fesponse on the quality of the effluent,

Q | am sorry, Continue, You talked about BOD,

What other quality are there in terms of this effluent?
A

One parameter people findis very important is suspended

olids. We normally remove to a five miligram per liter level

n: smpe;nq.d o solids.

The third parameter that is normally measured i4

N g ;‘A‘*‘;“
osphate level, and we remove down to ,5 miligrams per liter

hosphates as phosphorus,

Q Is this removal in terms of the suspended solids

and the removal of the phosphates in accordance with accepted
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1} State standards? A Based on the fact that the

2 || state has accepted one complete plantland consensual approvalg
t&-{ln'ofhiffepses, | assume that is the case, yes, | don't

4 -b.llovf thn State, In too many instances, they don't

5| necessarily have a specific level you have to remove to,
- 6 Q They tend to do it on a case by case basis?

71 A Usually that is the case; yes,

8 Q You have looked, have you not, at the existin};

o || effluengée standards in the Township of Bedminster, which |

10 || belleve has been introduced as DC-9 into evidence, Have you

11 || had occasion to form an opinion as to whether or not a system

- .

12 || des igned by you could comdy with those standards ?.
'13 A Aftef reviewing the standards adopted by'iuﬂn;,,.'ﬁ;
14 | some of the major criteria we could certainly meet., Some of
15 || the other criteria | would not be able to respond to because
16 || 1 @m not sure that these parameters are normally examined

17 where sewerage treatment is concerned,

18 Q What are some of those elements?

19 ||A Well, for Instance, we do not normally test water, or

iArest affluant for Items such as boron, cadmium, mercury,

S Or for metals, for example? A That'F
22 3

23 Q Those are contained in the effluent standards?
24 A As | reviewed it, it did appear that they were, yes,

25 These are perhaps the guideline, or part of the guideline that
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1| was adopted may have been some of the potable water standards
2|l by the U,S, Public Health Service of 1962, 1'm not sure abouft
‘3i%{%ﬁtt;tthéﬁgh, Mr., Lanigan, That is an assumption,
?ﬁ: rd}i Given the economics and the opportunity, is

5] it possible to conmdy with any of these other standards?

6| A Certainly, | believe they could be complied with,

7 || Whether it would be economical to do so, | really couldn't

8 || say.

9 Q Now, at the plaintiff's request, did you view

10 || the plaintiff's property located in the Township of Bedminster?
11 ||A Yes, we did,

12 Q - Have you given any consideration t&
13 |[tion éf a sewerage treatment facility on that tract?
14 {|A Yes, we have discussed this oh a cursory level with
15 ||[the engineers for the project, And it was decided that although

16 |we do not have any definition of the specific size of the

17 |lplant, nor the specific effluent quality that would be require?,

18 |we would be physically able to locate a plant on that site and

19 |with good advantage,

AR " S Looking at plaintiff'’s exhibit PA~2, can you
;’.;“gggéitbiffﬁ a general nature where such a plant would be
2'2‘ .it;éét.éd?' ’l show you a copy of plaintiff's exhibit PA-2,
23 A | take it this is the Town of Pluckemin, correct?

24 Q Yes. And | ask if you can tell, in terms of

25 ﬁords, describe for the benefit of the Court and the record
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1 || where you would locate such a plant? A We have

2 i north direction here?

pr @ Yes . A In this case | believe it

;iﬁi;f¢:§q ¥§ this area, and of course, the intersection of
276“35&;:% |

Q 287, | believe, A 287 and Route 78
2 is where, here?
8 Q Below, A Below here, All right.
o ||And if | recall correctly, the intersection of Route 78 and

10 202, 206 is over In this location, The Raritan running this

11 ||
12 Q Perhaps if you looked at plainti
3 PA-1 you could see the relationship to the surfou‘ﬁf“ Y$ .
A Oh, yes,
14 Y
Q Looking at this exhibit, PA-1--
15
A As | recall, we were considering this particular plot
16
of land, here,
17
Q Would you describe for the benefit of the
18

record what quadrants of the phintiff's property you are

A To the northwest corner of a protrud-

And in terms of locating the plant, what is

your proposal in terms of discharging any treated effluent?

23

A The matter that was discussed between us and the

2
4 engineers, the main thought was to run a pipe from the treatment

25
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1| plant, assuming easements and concwrrence by all agencies would

2 || be obtained, from the plant to the North Branch of the Raritan

Thank you, Is It possible te do anything

§ “‘wft%ﬁho treated effluent other than to discharge it inta
.5 a‘svro.a».?" 'A Providing the appropriate agencies, be
6|/ that township, county or state, can give their concurrohco,
7 ||the answer is yes, other techniques that may or may not have
g ||been used in the State of New Jersey, but are in use elsewhere
o||in the country would consist of perhaps holding ponds wherein

10 ||You would have evaporation, percolation, spray irrigation,

11 Perhaps even from these holding ponds, If so desired

12 well injection, | think those are the most ce¢
13 practices,
14 Q Now, assuming @ land acreage of the plaintiff
15 of approximately 466 acres, 11 of which is zoned commercial,
16 and a proposed dens ity of approximately five dwelling units

per acre, have you estimated, at the plaintiff'’s request, what

17
18 the total effluent produced would be from such maximum use?
19 A Yes, we have, As | recall, Mr, Lanigan, we were dis-~

probability of multl family dwellings.,

That is correct, As contrasted to single--

family or garden apartments, Based on 455 acres
to be utilized for residential at five units per acre, gives

us a total possible density of 2,275 units, |If we are to

%ssum that the average occupancy per dwelling unit is three
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? this would give us 300 gallons per unit per day, Thus,
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persons and the generally accepted State guideline for

sewerage generated by an individual at 100 gallons per day,

“multiply that by our 2,275 units would give us a total esti-
mated sewerage generated of 6,800--excuse me, 682,500 gallons
per day,

The commercial property you were talking
about, some 1] acres, | believe the State guideline is
one/eighth of a gallon per square foot per day, If that Is
correct, we have not as yet generated a square footage for

this particular property, but if we were to taka‘yg

ok
based on the type of shops you are considering, sdm

‘the order of 16,500 gallons per day will be a rea; ,
mate, | believe,

Q Is your company able to design a system
capable of treating that volume of effluent? A Yes |
The total volume of effluent that the calculatien would indi-
cate would be 699,000 gallons per day, The answer is yes,

our company is normally in the business of providing treatment

Q Have you designed similar systems elsewhere,
or proposed similar systems? A Yes, sir, We have
both proposed simllar systems and we are in the process of

designing a few major systems of a larger size,
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1 Q These are residential subdivisions?
2 A Yes, sir, they are,
;g{f |  “q§£ Why have you not prepared any detailed
%;f%in§j¥g!¢;;; to what the particular dwelling units would pro-
5 || duce on this property? A Specifically because the
6 || developer, Allan-Deane Corporation, and the engineers, Donald
7|l Stiers and Associates, have not as yet been able to define to
g8||us the number of units that would be located on the property

o | nor the approximate occupan®yievel of the units that would be

10 ||placed on the property,

11 Q So you have used maximum figures in

gw AL

12 ||[computations ? A | have used figures that:

pr

13 |[developer feels would be reasonable for the area,

14 MR, LANIGAN: Thank you, | have no further
15 questions,

16 CROSS EXAMINATION BY MR, BOWLBY:

17 ' Q | notice, in reading or hearing your qualifli-

cations, that you have a degree in Forestry, Are you llicensed
by any professional engineering activities in New Jersey?

= .Ney_sir, | am not a licensed New Jersey professional

am a member of the New Jersey--| do not recall th%

. lhdame. New Jersey Waste Water Association, | have forgotten
22

the exact name, |'m sorry, The answer is no, | am not a
23
registered resident engineer,
24
Q Are most of your activities carrled on in New
25
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Jersey? A Do you mean mine, personally?

Q Yes, A | would estimate that

Q [ notice that your title is a sales represen-
tative? A That'!s right, sir,

Q Does that briefly mean that you sell sewers?
A No, sir, |t means that | am a representative market-

ing in all phases of marketing, | might add, for sewerage
treatment plants, Sewers would mean to me a line carryling

sewerage, perhaps.

Q ~ Well, is your responsibility prine
the mérketing line rather than in the design line
A That's correct, sir, yes,

Q Are you familiar with the general rule that
fhe effluent from a sewerage secondary plant should be no
more than one/tenth of the rate of flow in the stream to which
it is discharged? A | haven't come across that

speciflc number before, although | feel confident that some-

determined based on the specific case involved, The more
normal number I|'ve heard in general discussion has been a

dilution factor of 7 to 1, or approximately 1/7, or 15 per cen

t.
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Q Assuming a dilution factor of 7 to 1,

wouldn't you think it would be proper in designing a system

PR LN FPAT

Took at the rate of flow of the stream to which your

‘ _yiﬁ going to be dlscharged? A This cer-
5| tainly Iis a consideration, yes,
6 Q Have you done so? A Sir, we do not
7] claim to manufacture secondary treatment plants, So | am notq-

®

| have not done sufficient research in the State of New Jersey
9| to determine the rules governing those particular plants, We
10 || are producing tertlary treatment plants, and as a result, we

11 || are not able to respond to dlilution factors for se

12 |l plants,

13 In the case, what you are getting
14 ||certainly we would look at the stream, And | believe the

15 |engineers have looked at the stream, The number that | have
16 || heard-~-

17 Q Have you looked at it? A Have |
18 ||[s9en the river?

19 Q Yes. A The Raritan, North Branch?

Yes , A Certainly,

You examined the rate of flow in the North

A No, sir,
23 Q Has anyone from your firm done so?
P No, sir, This Is not our normal line of duties. This
24

is normally accomplished by a professional engineer, usually
25
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assoclated with an engineering company within the State,

R Let us suppose the rate of flow is a 1itde

#Iﬁss thaalt should be in the stream, Don't you think that
would be the fllrst thing that your company ought to do Is to
look at that rate of flow to see whether or not the effluent
can be handled by the stream? A This is net some-
71l thing for us to be decided, sir, This Is te be decided by

81 the State of New Jersey Department of Environmental Protoctlon,‘
9 by the county and by the township and any other governing

10 lagencies that have jurisdiction, That is not something.
11 || dec ide, | , :

2| Q' It is a definitely limiting factor";i « t7

13 A Not necessarily, Not necessarily,

14 Q When isn't it? A | believe that in

15 |[some situations, and | can't speak specifically for New Jersey
16 |lbut | believe in some situations It may be deemed possible to
17 Hﬂscharge high quality effluent and create a stream of its own,

18 ||I'"m not sure if that is clear,

All right, Well, let us move on from that,
You have looked at the exhibit called PC-9,
%&’ﬂﬂfﬁ 6f Effluent Discharge to be Met in Township of

22 Bedminster? A lf‘ | might ask Mr, Lanigan, was this

23 the--yes, sir, | have,

24 Q When did you do that? A ~ A moment ago

25 perhaps a half hour or so ago,
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1 Q Are you equipped by your education to pass
2|l on the f‘orty-some parameters set forth in these standards?
3 A | No, sir, 1'm not, |
; Q So you don't know whether or not your plant
5| would meet them or not, do you? A | have looked ag--
6|l 1 was able to specifically identify approximately of the 40,
7 if that is the correct number, approximately 5 or so that |
8 know we can meet,
o Q But the other-- A The others |

10 would have to consult with our engineering department,

" | Q | see, And as | understand it,

3 quality or quantity of water In the North Branch River?
A No, sir, we have notreceived any information on that,
14

We have had, | might add, some verbal indication from the

15 .-

engineers as to the vodume as presented to them by the Depart-
16 '

ment of Envirommental Protection, And | believe the quality
17

of the river, yes,
18 ‘

Q When did you view this property, actually

19 - 4 “nieg
2 HAphysicetlyigo on it? A Well, within the last week,

Thc spacific day, | believe was last Thursday, | don’t recall

the exact day, | believe it was last Thursday,

22 Q Is that the first time you had seen it?
23

A The first time | had personally seen it to Iinspect the
24

property for the suitability of a treatment plant, yes,
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1 Q How far would you say that the closest edge

- of this. prOperty Is to the North Branch of the Raritan River?
#A .~ ‘t'would have to look at a map, but my estimate is--
%mr;and it lsjpurely an estimate--is something on the order of
2,500 to 3,000 .iicii". feet, That is measured along what we
would consider a reasonable right of way or easement for such
7| an outfall line, There again | would have to refer you to

81|l the consulting englneer for this,

9 Q Do you know who owns the preperty between

10 || Allan-Deane's property and the Raritan River? A |

11 || have no ldea,

12 Q Is there a highway in betwean?
13 | belleve there was a highway, yes, sir,

14 Q In your computation as to the feasibility of
15 || such a project, did you consider the cost of the easements?
161A No, sir, this is an area outside of eur area of exper-
17 | tise, If you will,
18 ) All you do is sell the plant, Is that the tdeJ?

A No, sir, It Is not quite all, Certainly, we--as |
foate _1 fore, we design In accordance with the parameters
%_1i,¢§§y the engineers a treatment plant, We will assist

them ln}obtaining the necessary approvals, We assemble what-

22

23 ever equipment we do not manufacture, And of course, we do

manufacture some equipment, We install it on turn key basis
24

and start up the plant for the client, And if appropriate, we
25
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1|| can offer an operation and maintenance agreement for that

2|| plant for a period of time, usually not to exceed one year,
:é't Q; Don't you think it is important that there
;;f' be a way tor the effluent from your plant to get to the

s|| Raritan River? A If that is the decided course of

6|| action for discharge, then yes, sir, certainly it would be

7 important, |

8 Q Well, what are the alternatives?

9 A | think we have already indicated the alternatives,
10 Q .} would like to hear them, A The
11 alternatives that | indicated before that would )

12 perhaps--and here again, | can't give you axpert,;”

1’* <R f“’.-’;; Kl
43 || that point--but you have spray irrigation as one aTternative,

evaporation percolation ponds as anbther. Those two can be

t: combined, Deep well injection is a third.

16 Q Have any of these alternatives ever been

. installed by your company in New Jersey? A No, we
1: do not install those types of systems, sir, However, | can

say that In one particular case we will be going into what is

19
e kduin¢d7iﬁhblding pond after the plant, It is sufficient to

;_-;hcld thr‘cvdays of capaclity prior to overflow of the ponds
21

into an intermittent stream,
22
Q Isn't it @ fact that such lagooning or similan
23
systems to which you refer have never been approved by the
24

State Board of Health of the State of New Jersey?
25
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A Sir, this is not normally termed lagooning, However
1l can't testify to that because | really don't know, |

ﬁf‘t know what all of the approvals that the State

Tr'

Q Have you ever seen a system like that built
in the State of New Jersey? A A spray irrigation
or evaporation?

Q Yes, A Here again, | have not as
yet seen a spray irrigation system in the State of New Jersey,
As to whether or not one has been approved for installation,

| can't testify to that, | refer you to the Stat

of Envirommental Protection for response to that
In the case of evaporation percolatH

’It would be reasonable to assume that there are same such
systems in the State, perhaps on the outflow side of a
secondary bibIOgical plant, perhaps.

Q You have made that assumption? A l
am making that assumption,

Q But you have never seen one? A |

#§:ito recall, | can't recall a specific instance, no,

ne situation, however, | can mention, and that is a

State Department of Environmental Protection and has been
successfully operating for several months, if not more .than

a year down in South New Jersey,
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Q Where? A South Jersey, off the
Atlantic City Expressway, Specifically, Winslow Crossing,
”_“""t}:rticular case they have subsurface discharge, |
«.%,‘,;nd presumably they are meeting all specifications,
Q Now; the amount of units that were given to
you, Mr. Darrington, can you review that for me again, the
number of units that you assumed to get to the 699,000
gallons per day? A Yes. If we are to assume five
units per acre over a total acreage of 455 acres for resi-
dential construction, this would give us 2;275 dweliling unitsj

If we are further to assume an average occupancy ¢

sons per unit at a volume of sewerage generated mi¥
IOO gallons per day, this gives us 682,500 gallae
coming from such a development, |[n the case of the--

Q Excuse me, | think | followed the rest of
your reasoning, Thank you,

MR, BOWLBY: Thatv is all | have, Thank you.

REDIRECT EXAMINATION BY MR, LANIGAN:

Q How long have the Allan-Deane personnel been

g the possibility of a design of a sewerage trutnomr
;"ith your company? A The earliest contact
3ETe to ffnd record of, | believe, was May of 1972,
That does not mean, however, that we hadn't been in contact

prior to that, It simply means that the only piece of informa

tion on file dates back to that time,
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1 Q So it is nearly two years ago?
21l a Yes, sir, It is,

e TR LR

Is there any possibility that this treated

?ﬁg‘wtffluiﬁt&%could be discharged In any stream on the plaintiffﬁs
51 tract? A It is certainly physically possible,
6

Whethér or not it Is possible as determined by the governing
71l agencies Is quite something else,

8 Q There is in fact a stream into which it

91| could be dischirged, isn't there? A | Yes, | believp
10 || there Iis,

” Q Are you aware of the sewerage trepimg

12 | facility across the street as part of the Depar
13 || Environmental Protection--1'm sorry, as part of
14 || of Transportation? A Is this one that is currently
15| in operation now?

16 - Q - That is right, A | am only aware
17 || of this through some . information provided mé by some other
18 || people,

19 Q Do you happen to know wheré they discharge

";ted effluent? A No, sir, 1 do not,

‘ MR. LANIGAN: Thank you,

‘2£3 RECR&ESTEXAMINATION BY MR, BOWLBY:

23 Q Do you know the rate of flow in the stream?
A No, sir, | don't,

24

25 BY MR, LANIGAN:
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clarification? Are you referring to all housing

c» "rwuprojects, low and moderate income?

% Q, Yes. What is the largest project of low
4|l and moderate income hous ing-- A Seven million
51 dollars,
6 Q Now, have you prepared at our request an

7 || analysis of the percentage of total costs of a housing pro-

81 ject represented by the various constituent elements that go
91 into it? - A Yes, | have,

10 Q Is that the paper which you have put on the
11 || exhibit board? A This is the chart | M

12 || have some smaller coples of this as well if any

13 Q Let me interrupt you, Perhaps for the record

14 || we might offer the smaller copies into evidence,

15 MR, LANIGAN: | have no objection,

16 || MR, BUCHSBAUM: | would like to first ask

17 the witness if he has prepared these charts himself,
18 THE WITNESS: Did 1| prepare this? Yes, myselq.

MR, BUCHSBAUM: No objection,

THE COURT: A1l right, in evidence,

MR, ENGLISH: May | have a chart entitled

22 Cost Breakdown marked in evidence?
23 (Chart received and marked D-29 in evidence)
Q Mr., Hymerling, is the chart on the board a

24

25 blown-up version of the chart which has been marked D-29 in
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- ghart shaﬁs? A Well, | broke the chart down into

& bW

in the sales or rental price of a housing unit im

thing that goes into the final cost that | would have to pay

‘?fi?f*g¢ﬁ§;to purchase a unit in this housing project?
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evidence? A It is exactly the same,

Q. A1l right, Now, will you tell us what this

fhe'édﬁbﬁaént patts of the project, breaking it up from the
acquisition of land, land purchasing, the actual--the land
preparation, land development, actual construction costs,
percentage construction costs broken down into the'shetl and
the mechanical and electrical components of the project,
Also brought in the factor of architecture, financing and
sales, ‘

Q - Are these the elements which are fyufiglikng

project? A | beg your pardon?
Q Could the reporter readAthe question back?
(Whereupon the pending question was read back)
A I'd say yes, on the promotion sales and advertising
would take care of that,

Q - Well, | mean does your chart represent every-

Q WHat kind of a housing development have you
assumed for the basis of your figures? A | have
taken three representative ones for this, | based it on, one,

a unit of 240 dwellings; another one 420; and third one, 150,
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1 Q What kind of dwelling units were you thinking
21l of; single family housdés, garden aparf:ments? A i
13 m ttﬁ;l'nlklng primarily of town houses and also ground into
4Htmhrgo‘r one @ mid-rise building of five stories,

5 Q What kind of units were in that mid-rise

6| building? A The mid-rise are primarily one and

7]l two bedroom,

8 Q Apartments ? A Yes. The low-rise

91| was @ two, three and four bedrooms,
10 Q Now, will you please glive us your breakdown
11 || @s shown on the chart? A i'd like to

12| the land flrst, This is a varlable. It can run €ir

13 || cent to approximately 10 per cent of the proj:ect,r';i“eé‘ catl
14 | on where and when the project is being built, Some area land
15 || values are much higher than others, That will run from 4 to
16 || 10 per cent of the total cost of the project, | arbitrarily
17 set a 6 per cent figure, | don't know exactly what the land

18 || values are in Bedminster, but | think 6 per cent shadd cover

19|l it, taking from that point to the actual construction work

i Now, in the actual construction work, the

baslic costs of the building, minus plumbing, heating and

22

23 electric, is approximately 34 per cent of the total cost of
the project

24 he project,

25 The other large costs are mechanical and




e —————————————————————————

2** a breakdown of that, | can give you that approximately,

;aia;g;.¢g¢§§g1 breaks up 8 per cent,
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& .. o The other figure which can also be a varlablﬁ
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plumbing, comprising approximately 22 per cent, If you want

is the site improvement, but | have taken, as | said before,
the three different projections and come up with a total cost
of the project and the total cost of site development, which
would be sewers, water, streets, drainage, and they come up
somewhere between 5 and about 8 per cent., B8ut to strike wp
a nméan of the three, | pulled up 6 and % per cent,
Landscaping, | put that in there, #

know, some municipalities require landscapling an

not, It is a very small factor., It is only 5/10ths of
1 per cent,

Now, the next factor is the architecture and
engineering. This is almost a standard fee throughout the
country, Architects operate on approximately 6 per cent on a

project of this type,

an the company in setting up what it would cost to do for these

The next figure, 4, financing, legal and

5. g iy e R
% Ko Qs -.,;?:‘K\w
s 3 a [

?romotional sales and advertising, | took--came upon

'_)gares by the expertise of myself and associates of mi*e

particular items., Financing Is your interest and so on and

so forth; insurance, your insurance on the project to protect

it, and there is also a certain amount of legal fees, Promotion,
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sales and advertising. Well, that is self-explanatory, And
the costs come up, not only for these three projects that |
‘hayt ta[ﬁéﬂ about, but for other projects where we--now, let
meAﬁrefaCe it, Our company is not a developer, We don't do
any speculative work, But we have clients that might want a
project built, and we come up--the promotion, sales and
advertising from the figures we have given them and fed back
to our organization, it comes up to about 2 per cent of the
total project.,

That makes up the entire chart, Now, over-

head and profit which, call it a developer or builde ¥ whats

ever you might want, take the total and add 10 pqiﬁgtmg
the job, and that is where It will be, The totaluo;fail fgé
items plus 10,

Q On the chart and the item 1A under the heading
Construction, A is structural shell, You have an asterisk
énd a footnote, Tell us about that, please?

A Assuming that a unit would be 1,200 square feet, If
the thing was increased, say, to 1,300 square feet or 1,320

, to be specific, 10 per cent, increased by 10 per

increase of cost, but it would be too small to figure over thJ
total cost of the entire project to say at this time,
To go one step further, under the mechanical

and plumbing and electrical, should an apartment be increased
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from 1,200 square feet to 1,300 square feet, assuming that
_you have the same amount of plumbing fixtures, there would
ot be aéy?increase at all,
| Under electricity, If the apartment would

increase, likewise from 1,200 to 1,300 square feet, you would
still have the same amount of electrical fixtures in the
thing and the same amount of outlets. It wouldn't make any
difference, Baskally your cost would be in the general
construction field where you would be paying more for the
joists or sheetfng or roof, whatever it may be overall, the

overall cost of the project wouldn't amount to too:iigié

Q If you increased the floor area b“i r
cent, would you increase the total cost of the hoﬁéing'ﬁﬁit
by 10 per cent? A No, you would not, You wouldn't
because you would have to reflect the mechanical, electric
and plumbing at the same time, You can't do it, It wouldn't
cost that much,

MR, ENGLISH: You may cross examine,

THE COURT: Before you do, may we take five

minutes ?

t 1 A <. F
in R koW

21"

22

23

24
25

rﬁf” | . MR. ENGLISH: Sure,

(Whereupon a recess was taken)

MR, ENGLISH: | have concluded my direct
examination,

CROSS EXAMINATION B8Y MR, BUCHSBAUM:
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Q - Mr., Hymerling, when you gave a figure as to
the number of projects that you had worked on, how many pro-
jects hay; you worked on since 1930 that were low and moderate
i ncome projects? A I1'd say the two dozen or so
that we worked on were all moderate income housing,

Q Was that subsidized projects or private
market projects? A Three quarters of them were

subs idized projects,

Q When did you last work on such projects or
give a cost estimate for such projects?

months ago,

Q Where was that project located?
A Princeton Township, Princeton municipai hous ing,

Q Was that done through 2 housing authority?
A Local housing authority, It was in conjunction wfth

the New Jersey Finance Agency in Trenton,

Q Are a good number of your projects done with
hous ing authorities? A I'd say 50 per cent of
them,

. -Qi; Now, with regard to the land cost specified

clear that the chart to which you referred earlier is the samg
chart, although a larger version, of D-29 in evidence, What
kind of cost did you have in mind that might affect the

percentage of land cost as a total of the whole?
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A Well, the only variable would be the per acre cost,

land was purchased in Princeton Township or Princeton Borough
it would be much more expensive, We are doing a job now in
Princeton Borough of 76 units where the land cost was for 10
acres was $450,000.

Q | What kind of percentage would you come out
with in that case? | A’ That case would be about
11 per cent, But by and large, most of the other projects,

you get away from Princeton Borough and Princeton Townshup,

they will be down, You can get land for s ome, owk:’
project which would need about 35 acres, you can qu*
for $225,000,
| Q Let us assume flirst a land cost of roughly
$10,000 an acre, What percentage would land cost then be
iikely to be of total? A $10,000 an acre?
Q Yes, sir., A 1'd say the Iénd tost

would not be anything more than 9 or 10 per cent maximum,

- Q. And how about $20,000 an acre?
m

16%&8030 fhe land is still one of the smallest factors of the

000 would still be--say it is another per cent,

total cost of the project, You still have the building
construction, itself, which comes up to 60 some per cent,
Your finance charges, your architecture., They are going to be

about the same.
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! Q If land in Bedminster costs $10, 20 thousand
2 ‘dollars per acre, land cost would be 10 per cent of the total
3 A _‘l"hrximum.
4| o Q What density did you have in mind when you
5 gave this cost breakdown? How many units per acre?
61l A It doesn't make ény difference,
7N Q You mean It makes no difference whetier there
81l is one unit on 10 acres as opposed to 10 units on 1 acre?
21 a No, Let me make a correction there, Whather it |
10 || makes one unit on 10 acres? Or what?
11 Q Ten units on one acre. A 3 Af
12 || you are talking town house type construction, yoé
13 | going to get one unit on 10 acres. This is prodf;:sted on
14 || town house type construction,
15 Q What density are you referring to for town
16 || house type construction? A I'd say about an
17 || eighth of an acre a unit,
18 Q Eight units per acre? A Yes,
19 S Q Supposing, then, it were mandated in the
ﬁﬁ;oﬂbgordmance that you could only build at the density of
21 omunieper three acres. Would not that have an affect on
22 || the land cost as related to the total project cost?
23 || A One unit per three acres?
24 Q Right, A Naturally your land costs
25 || @re going to go up,
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1 Q it would be, would you say, since this

2z dcnssty is 1/24¢th of the dens ity you projected that the

%;; Incrcost»ln land cost in proportion to the total would be

4 L'(’subrtantlalz : A The construction cost wouldn't vary
5| that much, but the land cost would vary,

6 | Q Right, Would you say that would be substan-
71 tial? A I still don‘t think it is golng to exceed
8| 12 per cent,

° Q If you were to decrease the density allowed

10 || by==to 1/24th of what you projected here so that you could

11 || only have 1/24th as many units per acre, the land:mest

12lA - 1-don't think land cost--land cost is notg
K

13 || variable In this thing, | think it is almost a constant,

14 || You have got a gradation between, |'d say, 4 and a maximum of

12 or 14 per cent,

15

16 Q Well, supposing you have a unit cost of let

17 us say $16,000 an acre, A Go aﬁead.

18 Q We build a density of eight units per acre,
A Yes.

What would be the land cost per unit?

ﬁ‘ooo an acre.

Q Suppose you can only build, now, at a density
22
of one unit per acre? A You got $16,000 an acre,
23 ‘
Q Isn't that a substantial difference in ultimaﬁe
24
)5 cost? A But you are not talking the same ground
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rules. Here you are talking about a town house, medium type
Egggsing project, Now you are not going to get one unit per
i;cr. on that type construction, So why raise the question of
that?

Q Why not? A | have never seen a

project llke that,

Q How about three units per acre?
A | haven't seen three units per acre, not in a medium,
If you are talking about a housing project, that is different,
Q What do you mean by housing project?
A Some developers might come in and build 503;
410 acres, individual houses, be?
Q We are talking now about town housgé.
A We are talking about town houses, which is an entirely

different type premise,

Q So if the density were three units per acre,
you would say there would be no town house construction at
that kind of density? A No, sir,

Q So if the maximum density allowed under the
fatdniastog ordinance were three units per acre, you would

ﬁqxpact na‘town houses to be built under that ordinance?

ik
A | didn't think it would be,
MR, BUCHSBAUM: No further questions,
MR, LANIGAN: | have no questions,

MR, ENGLISH: No questions,
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THE COURT: Thank you, Mr. Hymerling,

(Whereupon the witness is excused)

MR. ENGLISH: Mr, Larson?

PETER W, LARS ON, having been previously sworn,
resumes the stand and testified as follows:
THE COURT: You are still under oath, Mr.

Larson,

B8Y MR, ENGLISH:

Q  Mr. Lérson, when the Court adjowrned for lunch

| think you were about to enlighten us about chart number 10,

the K factor. And | think my first question to yom.wis whas

is the K factor? What does it mean? A The i feel

' LRI R

perhaps | should back off from my introduction of these maps

here and explain the basis of the information, the source of
the information,

You will note on each of the maps there is a

source credit, and it says U,S,0,A,, which means U,S, Depart-

ment of Agriculture; S,C,S,, which means Soil Conservation

tion Service headquarters in Somerset,

Now, Somerset County, Morris County, Hunterdon
County has each got its own sdl conservation district, Each

one of those districts cooperating with the State has employed
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11 a soil scientist, professional soil scientist, who has made
_ﬁ;{,fi“¢%§ﬂfy°ys taking core samples of surface soils down to
;§;;;i§.;¢gé€f;of bedrock, approximately 5 to 10 feet in: most of
»}iéijéheiéﬁééfiand have taken these samples, of course, back to

5|| the State laboratories and analyzed these as to their physlcah

6| and chemical properties. They have published this informatior,

7] and this is the basis of our resource inventory information,

8

This Academy of Sciences and their profession

9 al land planner looked at this information, put it together
10| In an overlay map form--an overlay being one map placed on

11 || top of another map--and the various interpretatia

12 || by this Soil Conservation Services information

13 || represented by colors, And the color represenﬂat?on;ié;i B
14 || shown on each of the charts as varying limitations, or ranges
15 of relationships,

16 In terms of the surface soils, then, we have

17 several different maps showing intprpretive limitations about

18 the land, One of the first of these | would like to intro-

10 || duce is the K factor, And for purposes of definition, K

RO Ty AT

K-kelates to constant, This is a sort of a--well,
{

o simplify it,

K factor is an artificial assumption, if you

22
) will, of how fast soil will erode, And it is derived in the
3

laboratory by taking a man-made agragate of soils, a whole
24 )

bunch of different types of soils with different percentages
25
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of sand, silt and clay, which makes up soil, and putting it

‘é knoﬁﬁ ngunt-of water up here, run the water through the
tray. By the time the water exits at the other end, a
measured amount of erogion takes place, So the K factor is a
relative measure of how much soil will erode with a constant
amount of water in a constant slope,

| Q Excuse ms, Will the K factor vary with
different types of soil? A Every soil has a differt

ent K factor,

Q Are the K factors for different ii’“ 3 %

solls derived, as you have stated, generally accept;dwb§ sdil'

scientists so that any soll scientist will use the same ..
numerical figure for the K factor of a given kind of soil?
A Yes., This is a national standard accepted by the
Federal Govermment, |

Now, specifically in terms of this map number
10, there is represented here three ranges of K factor, Maybeq

v 3

this chart up here briefly,

‘ There are three color codes, The white
represents a low K factor, And | should state that the K
facor ranges from zero to approximately .35, or rather .40,
And the ranges on here are represented as low as being below

JL; medium, 24 to ,37; and high, above ,37. So we have a
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range of erodeability, then, that relates to how fast the

soil will wash away, And these are represented by three

Now, in terms of locating Bedminster at
approximately the center circular area of the center of the
map, Bedminster being totally contained within this water
shed, we have variable situations before us, The principal
factors of K factor, as far as Bedminster is concerned, re-
late to the type of soils that we have; Well, If we were to

look at the soils map, there Is an extreme variatigp.is

type of soils present in Bedminster, This results::
me thod by which they were put there by the glacieé?ﬁa
the soils in Bedminster are the result of being deposite&
there by water or by glaciers having pushed them there from
somewhere else, |
The areas with the highest K factor, those
of the brown and orange areas, are hence water oriented, They
were put there by water, That means they are eas i1y moved by
tﬁf%*fygace they can wash away quickly by more water,
If you look at the rest of the water shed
up streaaj you will note that in the higher ground the land
sloping, elevation of about 600 to 800 feet difference between

Bedminster and Chester, This area has been literally washed

clean by the glacler., So most of the erodeables up here have
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already been washed away and been deposited in Bedminster,

[

What this means in terms of further inter-

pretation is that the soils are very delicate in Bedminster

3

4] in that they will wash away easily, But they are also very
51| fine in texture, being related to what we would commonly

6

think of as clay as opposed to coarse ground sandy soil as

-

in the coasta} plains or beach areas, This means they are
very sensitive environmentally speaking in terms of specific

91| site uses are concerned. We must key whatever densities

10 | our land use changes from natural environment or agrlcultura
11 | enviromment, We must key those to environmental ’:@$ ;

‘12 || assessments, Hence that is the .value of these

13 || at sites specifically,

14 Now, are there any questions on this? Maybe

15| we ought to offer this first,

16 , Q Let us go on with the next one If yod are

17 || satisfied with your explanation, A Now, | think

18 || we best look at slopes as the next map, We will try to build

acmmposineto illustrate the principle of overlaying environ-
o m&ﬂ futors one on the other,

i Related to the K factor in terms of the next
22 || map, which is erodeability, is slope, And slope relates to
23 || the percentage of grade from level to vertical, Most of the
24 || slopes in the water shed range between zero and 25 per cent.

25 ||And hence it is mapped--this wmap number six entitled Slopes.
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1 The tones of gray to black are used, or |
2 || rather from white to black, white being zero to 2 per cent }
J%;i?l°§°; fé? least gray area is 2 to 6 per cent, The next
'€4% airE‘r'l§f; to 12, The next darker is 12 to 25, and the !
5|l darkest area is 25 per cent,
6 Generally Bedminster could be characterized
7

as flat land with a zero to 2 per cent In the southerly

8 portions, and rolling country of 2 to 6 per cent roughly jusd

91l to the north of Lamington Road, which runs across the middle
10 || of Bedminster, ;

11 Then there are steeper areas in t

12 | ville area and over towards Peapack-Gladstone, A?
13 slopes of the Watching Mountain Range are perhaps»éﬁe
14 || areas, close to 25 per cent, and possibly a few small sections
15 || which may exceed that,

16 Generally speaking, in terms of slope, these
17 || are similarly related to the erosion of soils from the type
18 || of deposition by the glaciers at an aearlier time in his tory,

19 || And these have not changed since that time due to surface

The next map which combines the K factor and |

22 || slope is perhaps a better way of determining how sensitive an
23 || area is to erodeability., Once again, Bedminster in the cen-
24 || tral portion of the map--

25 Q May | interrupt you? This is Map 11?
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A Map 11 entitled Erodeability of Soils, And the

A

derivation of this information is K factor modified by slopes
o TE e A & g
L Y R Pl

’ %_ Basically the methodology is--could be simply
tatéd ¥hat the steeper the land and the higher the K factor
the more susceptible to erosion the land becomes,

The color key In this map indicates this
7| relationship, The yellow being slight, relatfng slopes of
8 lizero to 2 per cent and slopes 2 to 6 per cent with a low K
9 |[factor; the moderate being orange, Indicates either slopes of

10 ||2 to 6 per cent with medium or high K factor or slopes of 6

11 {{to 12 per cent with Tow or medium K factors. Genegl

12 {imeans that the steeper the land the more erodeabil
13 The burnt . orange, again, indicates 5;;;ro,
14 |with slopes of 6 to 12 per cent with high K and slopes in
15 |lexcess of 12 per cent, generally,

16 All this simply says is that the most of the

17 |prea, the flat land of Bedminster, had slight erodeability

18 |problems in that they relate largely to the stream corridor

areas, those areas adjacent to streams where the soll has

a fliood plain area, The steeper sloped areas

fse of the clay and the K factor relationship here,

) e ;
GREE, AR

52 || the steeper the slopes the greater the erodeability. Hence
23 || the Watchung Mountain Range in the eastern portion of the
24 township has a very high severe K factor, Many of the

25 |Fidge tops throughout the area have very high K factors, And
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11 so do the stream valleys generally speaking have very high ?
_z.g.K,fiﬁtftﬁe Hence the determination, |
'ﬁ?%&;ﬁ?_}{%fm§ So we have an extremely mixed and variable
\4{‘ﬁejﬁaéébgﬁity situation, which once again points out the

51 sensitivity of individual portions of the township and the

6 difficulty with generalization about standards dealing with

7|l one tract of land as opposed to another tract of land., It is;
81 just a situation of extreme variation and pointing out the

9 ’need in general for specific lnférnation about each site as
10 || one progresses, Hence the need for the resource inventory to
11 || be incorporated into the planning process, 5 g

12 Now; the next, and | think the fl ‘ ;

13 || we will examine, is the map 14 entitled Soil Limitations for
14 | Septic Tanks.,

15 | Now, once again, the source of this informa-
16 tion is the Soil Conservation Service, and the key on the

17 ||chart Indicates the white for slight or minimal problems with
18 || septic tanks, This relates to theleasckimg field, Moderate

beipgkthe brownish color, and the red being severe limitation,

22

23

24
25

What does this chart say in terms of land use
aad in. of septic tanks specifically? The situation of
Bedminster, as you note with the coloration, is extremely
variable, We have a range of most of the southerly portion
of the township being in a solid red band. The northwesterly

portion of the township being quite variable with interspersed
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1|| bands of severe limitations surrounded by the brown color,

2|l which is moderate limitations and interspersed with areas of

!é;:'wbl;q,:whfch are minimal problems, i
52; v Again, if you wish to cross-relate, go back |
5| to the geology map, | can show you the relationship between
6| the method of deposition of the soils by the fact that these

7|| are glacial gravel mounds in most of these situations--
8 Q Which situations are related to the glacier?
oil A The areas of slight limitations would be related to

, |
10| glacial gravels rather deep, well-drained soils as opposed tqg

s

11 || the red areas, which cross-correlate with the areag of
12 || tight clay soils, the most highly erodeable solls
13 || These areas are very difficult because of their cdﬁbinatio;h
14 || of very tight soils, heavy clay soils and the fact that their
15 || deposit, deposition being related to very shallow soils,
16 || They are wet soils, Shallowness, the water table is @ factor
17 Incidentally, | might now define the method-

18 | @1ogy or description for these limitations, And that is that

19 || the Soil Conservation Service, in cooperation with the various
o gy“ﬁﬁ?;@iﬁg professionals throughout the country have come up
g&ﬁhﬁ;ﬁﬁ@fﬁind of a standard classification of soils and

their suitability for septic tanks and their leaching fields,

22
23 leaching being the removal of water from water of discharge
24 so that it will go away into the water table,

25 The limitations as .defined by the red area,
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LIl severe limitations, are such that with a single family housei
21 on a one acre lot with the amount of water that would be

3 .dlscharg;dﬂby that typical single family house, these areas
4| would-be difficult, If not impossible, to design a septic |
5]l system to that amount of land that would function properly,

6|l That is the generalizatlon of their Interpretations,

7 Q How big a lot of land were you referring to?

8( A As far as the S.C.S, definlitions are concerned, a

9 || one acre lot with a single family house you would have great
10

difficulty with an area of red making a leaching system work

11 || properly,

12 ~ In terms of utilization of this inf

13 || in Bedminster, talking with their planning board and d

?6p-

14 ||ment of this ordinance that we are talking about in this case)
15 || the new Bedminster zoning ordinance recognizes these severe
16 ||soil limitations, and through the process of envirommental

17 impacts, these would be identified, And the mimimum lot size

18 |lwe are discussing with reference to septicitanks relates to

19 ||these factors, We have, | have suggested, in fact, to the

-iPistining Bedrd and to the consultants that the minimum lot

;ﬁz; be in;;eased on the basis of the percolation rate, the
22 {nffltratiob rate--these are the engineering criteria for how
23 |fast water will disappear from a point of discharge, IncreasiTg
24 fhe lot size gves a greater opportunity to build a larger

25 || system because the soils are tight, The water doesn't
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1 disappear very fast, You need, therefore, to provide more

2 ime and/or more distance horizontally in terms of land area,

;;;; R

vifhp;i;ses\the amount of land significantly,

4 gwﬁf‘&*i Let me interrupt you, Are you saylng that

5|l the size of a leaching field should be larger In solls with
6|l a dlew percolation rate? A Exactly, Now, in terms
7|l of specifics, it has been found by special studies in Bedmin-
8| ster Township, which | have also participated in and have

9 | reviewed, that the amount of land necessary for a leaching

10 || system could, in these red areas, actually approach or

11 || exceed one acre of land just for the leaching sys

12| Now, it is generally accepted by
13 | sional engineers with which | have familiarity, tM
14 || septic system is thought of as a--in terms of a biological

15 || system--as a very fragile thing, and that over a time span

16 || of perhaps 20 years the system will tend to malfunction if it
17 || has not rusted, It may in fact be totally plugged up and

18 || may, in fact, require replacement,

19 With that in mind, since the land use plan

fﬁha demands a framework, a philosophidal f ramework

Ry
#8 ity and perpdtuity, it is therefore necessary to

alternate sites equally suitable for septic tank

22 || provi
23 || leaching fields, So the substitution effect, then, is to

de

24 || make sure that one has enough land for not one system, but

25 || two and that this land is suitably located and envirommentally
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1 sound as the first site,

2y . Q How much land would you require for two ’
;ﬁﬁ fpa¢pIﬁg;;ields for one house? A Generally one and
a:’?é half and three acres, And | would generalize by saying
5| that approximately two acres would be necessary for both
6 || leaching fields and the surrounding buffer areas between the
7| septic system and wells, which would also be necessary on |

8| site, So the twtal land area for this--agailn, the basis of

o|| this map being a single family house on one acre would be

|

10| expanded by a factor of approximately three in order to come |

11 || out with some kind of a reasonable framework equivels

12 || @menitlies one could find in these limited white aﬁg,;aﬁﬁ
13 || sllight or moderate impact, |

14 Q Have you finished explaining--

151 A | think we have covered enough on this particular
16 || ™@pe. | was gdlng to cross-relate--~

17 | Q Which map do you want to-- A That

is all right, Well, | was going to continue in terms of the

- Q You are now referring to Map 3, Ground Water
23 Resources ? A | would refer to the ground water map

number 3, and in terms of the lot size and zoning densities
24

25 point out once again Bedminster in the center of the map being
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1 basically-~-it is mostly shale, This has one water character

2|l istic as opposed to these other several areas,
i?jﬁ?;‘«f' %;;%T According to references provided by the

4 j'Rcademy‘béch!ences and by the State Geologist's office and
51 in my own research, the shale area will yield a safe yield
6| of approximately 200,000 gallons per square mile per day,

71l This is the resit of checking the well yield records, It is
8

safe, therefore, to generalize and say that one would requir4

o | between one and a half and three acres of land per single

10 || family dwelllngvunit to supply an adequate water sugly for

2 N W e

11 sanitary purposes., Therefore, this cross-correlatli

12 || the septic tank and the well water supply factors

R T g W T
IR A T el

13 || Interesting accident, if you will, of the environment in that

14 || the minimum lot size In Bedminster, because of these relation¢
15 ships of water supply safe yield and the septic tank limita-
16 || tions, it comes out to about three acres as the minimum

17 acceptable on site self-sufficiency, being the minimum solil

18 definition here for the single family to survive without

10 || c@using problems to the neighbors or drawing on the regional

;1“,g5' i;g;,ifi in terms of the more sensitive aquifer, as

22 mentioned earlier, the lightest blue color on this ground wat%r

23 resource map, these are areas perhaps which we could draw an

exception to in terms of water yield, These would be probably
24

55 up to ten times higher than these gallonages just mentioned,
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Ll you could probably get a million gallons a day per square
?,?3n11¢ from this aquifer, This could provide a basis for
iiﬁifﬁplis for-a commercial water supply company which could
‘4i:n5erv§ the surrounding region up to its capacity, However,
5| then one gets into the other hangups of pollution and pro-
6| tection of that aquifer, since it is in fact underneath the
7

stream of the North Branch of the Raritan River, In fact,
81l it Is recharged from that stream, Should one draw water £ rom
9| that aquifer, it would be replaced by water from the stream,

10 || Therefore, water quality in the stream is the key to the

11 || water supply in that aquifer, We are talking abc
12 || tion In this aquifer to what we have described inij}i” 1
13 || reglional relationship of water quality and quantity in the
14 || term of the total water shed.

15 If | may go on to--maybe | ought to relate
16 | over here to the most limiting water supply, the basalt areas|

17 || These are areas with very, very limiting water supply.

18 Q Are you now referring to the Watchung Mountains?

19 | A This is the Watchung Mountain Range, both the first

X

@Q;ﬁ&;%atchungs. These could be characterized as solid
fﬁqﬂ;h;;e very few cracks In them. And it Is cracks in
25 || the bedrock which store water in fact vertically, Rock

23 becomes fractured over time through earthquakes and just plain
aging. And water gets into those cracks, And the more cracks

24
25 || You have, the more storage you have underground, Hence when
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1 one puts a well down into the well and Intercepts a number
?’1ﬁof crack§3and withdraws the water for potable purposes,
3 ;;Tﬁerc dfé very few cracks to store the water, Therefore,
4 ‘:there is very little water available in this kind of a situa-
5 tion,
6 The problem of reglonal felationshlps becomes
7 very clear at this polnt in that If you can't get water out ;
8|l of a stone in this kind of a very tight rock situation, |
9 Q Referring to the Watchung Mountains?
10| A The Watchung Mountain Range, Can you borrow water

11 || over here in the glacial outwash plain, the highe SRS

12 - Q | Which runs under the North Braﬁch;,;'
131 A Which runs under the North Branch, Then we get into
14 || the problem of where does the water come from? How much of
15 it Is aVailable? And all of this relates to the stream

16 | hydrolysis, And how large is the water shed upstream? How
17 || much water is available in the river? What is the quality of

18 || that water? And what are all of these relationships?

e . So iIf | may just relate to water quality and
éé@agtgﬁygé;multaneously, | think | can point out this rela-
‘:“%fé%;%fﬁzigther quickly., We have a phenomenon In the water
22 || shed of very dispersed population with a few village centers,
23 || | would characterize, such as Bernardsville, such as Peapack-

24 || Gladstone, concentration and the area around Mendham Borough,

25| If | may use the North Branch of the Raritan above, roughly
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1l above the Far Hills through Pluckemin stretch to North Branch
2 . in qua; to relate to the rechawging: of this potential
”44f 5~vV ¥ The area of Bernardsville discharges sewerage
5| at the headwaters of Mine Brook., Hence it depends upon the
6

stream of Mine Brook to both dilute that sewerage and carry
7| it away, This dilution factor has been used historically
8| as a matter of course in the sanitary enginnering profession

9| to take care of the, let us say, leftover pollution that the

10 || sewerage plants cannot take care of,

11 Asve have continued .to grow in tef

12 || density of population, we increase the total pollu§l¥

13 || only take out a certain fixed percentage that Is limited by

|
14 || the state of the art of pollution control, So total pollutlok,

15 || even though we have been taking out some, we have a leftover
16 || whih builds up, And this is important because in terms of
17 'Mine Brook, a tributary to the North Branch at Far Hills, we

18 || in fact have a situation of a spill-over effect. The brook

19 || can no longer assimilate all of the waste matter that is left

N UL

‘:ernardsville. And it is spilling over into the

22 We have a similar effect from Peapack-Gladstoﬁe,
23 and we have a similar effect from the Mendham Borough area

24 with its sewerage treatment plant, And our water quality

25 studies indicate that this spill-over effect is indeed severe
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1|l enough so that we have a situation in the North Branch
2 between Far Hills and the 206 bridge, iroughly the upper
5‘;;mid-p6int of this aquifer just previously described--
4 [ Q That is the bridge just north of Pluckemin
5| village? A Correct, We have at that point a situat
6l tion with the North Branch, for all practical purposes
7|| already thoroughly overioaded with nutrients, and that nutriT
8 .

ents being defined for this purpose In terms of nitrogen and'
9 || phosphorous, And a significant thing here Is that if the
10 || stream is loaded wth nutrients and nitrogen and phosphorous, |

11 || what other unknowns in terms of heavy metals, in CjiE]

12 || exotic chemicals, and perhaps viruses are presentiiffé
13| being treated by these treatment facilities upstre;m?
14 So the regional relationships have to be
15| considered when one considers the future use of this for
16 || potable water‘supply purposes, since the rechamging: is
17 || directed water from the stream, It would just be strained

18 || 1ike a sieve,

19 In terms of availability of water, to main-

:{ﬁbzsﬁéﬁéélation density over time we have to consider how

A

‘;ffj§§§f;is available within the region and relate to how
22 || Much is being used in the water shed to how much is being
23 supported, The relationship as seen here is quite variable,
24 Generally one could say, again based upon some information
25 from the U,S., Geological Survey, and a specific study by
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1 Leopold and our own relationships of water gauging and our

2 own research, we could characterize the water shed as having
3 'é yleld, an average yield now of one ;Qubi¢  foot per second
4‘ per sqqare mile,

5 Q Trewater shed you are referring to is the

6|| Upper Raritan Water Shed? A That Is the Upper

7 || Raritan Water Shed, being analogous to most water sheds in

8|| North Jersey, The streams are extremely flashy, flashiness
o| being defined as the tendency of runoff to leave the area
10| @almost immediately after the rainfall hits the ground, It

11 runs off very quickly, The streams can be dry oncx,u(

12 || @nd you can have a thunderstorm and they would be sc
13 ‘feet deep in several minutes thereafter, Stream ffow ?J
14 || extremely variable,

15 Water quality is equally as varliable as a
16 result of this rapid flushing action, The runoff from the
17 highland area described earlier in the geology lﬁap as the
18 granite type of area and shown on this Water Resources map as
1o || the darkest blue as opposed to the black-po'or areas, This

20 uou'ld bg‘ganerally Mendham, Chester, Washington, Tweeksbury
ﬁn‘m

aad Rmugton. And it extends over to Bernardsville,

21

9z Wherever. there is a higher elevation of 600 to 800 feet
23 relating to the beginning of the Appalachian province, the
24 geological province called the Appalachian province, The

25 runoff from these higher areas are extremely rapid and resultg




4—#

Larson - direct 136!
! in this flash flooding throughout this water shed, and waten
2 f;qua!ity,is, of course, related, as | said earlier, to that
3 ra"pt'd runof f,
40 The problem is If we are going to utillze
5 the concept of ground water sbrage as being less expensive
6 regionally than providing reservoirs such as Round Valley
7 to store water in betweeh periods of rainfall and drought,
8 it is necessary to consider this kind of hydrology relation~
9 ship; how fast does the water run off? In consideration of
10

hydrology, one has to consider the soils, which | have

11 || discussed earlier, the slopes, whih we have discug
12

also the land cover and the percentage of that cdy £
131 various types being fields, forests or urbahlzatioﬁ,“being
14 || different types of land cover,

15 | Generally the area Is forested and in flelds
16 | with very low density population centers interspersed, and

17 | the enviromment is capable of absorbing the increase in run-

18 || off and the increases in pollution from some of these small

19 || centers.
Gy

Now, as we take a typical situation, or

. o
b0k

'<T:_E§§§§§ﬁgffunoff and pollution together, we would find, in

22 | terms of Mendham Borough's runoff, that a higher percentage--
23 || let me put it in specific terms., One of our studies shows
24 || that the increase in phosphorous from the Mendham Borough

25 || treatment plant is about 37 times the background relationshig
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1 of natural or non-point pollution, We have a concentration,!
,zsv theh vth!t runs down about five miles to Ravine Lake, and
'3‘- Bavlna Lake takes out most of this phosphorous and converts
4l it into organlc materials, plants and so forth, which then
51| become algaes and phytoplakton, This has still a spill-over
6|l effect which comes down to plck up the Peapack-Glads tone
7 sewerage which, in terms of non-point pollution and the
8 relationship to all of these, we find that there is about
9

10 per cent of the nitrogen pollution coming In Burnette
10 || Brook in Chester Township relating to septic tank faci1§tlesi

11 Q Burnette Brook flows-- A

12 || North Branch at approximately the point of the bréaédgura
13 || Mendham Road,

14 Q That is upstream from Ravine Lake?

15| A Yes. Now, the problem--let me finish with my relatio%-
16 | ships here, if | may, in terms of the effects of non-point

17 {| versus point source pollution,

18 We have a similar phenomenon at the area

19

above the Peapack -Gladstone sewer plant, This is an area

"::Tiwhl?gh;fs hrgely single family houses mixed with agriculture,

5

3%

wost1y‘ éhseptlc tanks, We have an area, that area just
22 || described, the greater Peapack-Gladstone area, which has a
23 || high degree of stream pollution with no sewers, In fact,

24 ||below the sewer plant we have an improvement in some aspects

25 || of water quality, However, there is a net effect of dilution
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11l which accounts for that improvement in terms of 80D, but we i
21 do have, in terms of nutrients, a vast increase of nutrientsi
3 || which carries on down to Far Hills,
4 So, we have three regional--excuse me--three
5! sewerage treatment plants, secondary level would be character-
6|l izing it as secondary level treatment gants, in this small |
7| water shed portion, E
8 Q Identifying-- A Identifying |

91| Bernardsville, Mendham and Peapack-Gladstone as the three

10 || plants, Each of these contributes pollution In terms of

11 || nutrients and unknowns, other than BOD, etc,, to tﬁw
12 || And we have a net support effect which affects the, po ‘,
13 || recharge of this aquifer and regional water quality,

14 Q The aquifer you are pointing to is the one
15| that runs essentially under the North Branch from approximatelly
16 || Bedminster Village down towards the southern boundary of the
17 || Township and beyond? A That's correct. Now, in
18 || terms of the other side of the problem, the non-point pollu-

19 || tion, the streams have a basic assimilative capacity, and we
-

{dfﬁgﬁgsgd%;his in terms of dilution rate, And there are

eg W
) M‘*
ET

21 various rules of thumb that we deal with in terms of dilution
22 || rates, It is my opinion that the assimilative capacity of

23 || our streams should be reserved for taking care of this non-
24 point pollution oroblem and not utilized as a matter of Xight

25 || in terms of the discharge of sewerage as dilution for that
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11| sewerage to carry away the waste, There should be, because
z of'rog}onal water relationships, there should be no direct
3 stroangéischarge, but rather, in my opinion, there should
4 | be sdaé'éaditional treatment which puts some, something
5 like land disposal in between the sewerage system at the end
6 of the pipe and the stream, This will assimilate a higher
7 proportion of the total amount of waste, specifically some-
8

thing around 50 per cent of the nutrients and the unknowns
9 such as viruses would be removed by soil disposal, Then we

10 || could take care of the non-point wastes which come from

11 septic tank discharges, agricultural uses, We c;f i thke
12 || care of this by the in-stream assimilative capacityf_

13 | would effectively protect regional aquifers such ésvthe‘one
14 from Far Hjlls on down underneath the North Branch, It would
15 also protect stream quality regionally for use for potable
16 || purposes,

17 Now, in tems of regional water relationshipﬁ,

18 one thing that has not yet beenbrought out is that it is a

19 matter of a State plan to build a reservoir some 4,000

 f, #hcc i%re reservoir downstream at the confluence of the
21'J?Nﬂrth ﬂﬁiﬂch and the South Branch which flows westerly
22 around that North Branch water shed, the confluence being in

23 Branchburg Township, This surface reservoir will be potabl

24 || water fully for the State of New Jersey to serve communities

25 roughly along the Route 22 corridor easterly towards Newark,
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{ skimming of flood waters to refill Round valley which will

_ ‘thcnbbe released at low flow times to recharge that reservoil
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This will provide a low flow retention; provide first of all

|

and io‘provide a uniform flow of potable water to higher
density coomunities to the east, Then all of the relation-
ships we have been discussing wih reference to water quality,
quantity, become vastly more important as we talk about a
future State reservoir,

Q Mr. Larson, are these maps you have been

talking about as well as the natural resource inventory and

the other reports from the Academy of Natural Sciems
available in the office of the Water Shed Asséciaé} )
interested persons who may be having to prepare aﬁwenQiron-ﬂ
mental impact statement? A Yes, they are, |

might add to that answer that my services are also available
to consult with anyone whenever it can be arranged in terms
of my schedule, And there is no charge for this service to
the public, and specifically to consultants, We have estab-

within the last year a resource center, and we have

person .available to provide information from oun

aid and to seek out information to provide liaison with Stat¢g
and Federal agencies and generally to be helpful in terms of
environmental information to whatever members of the public

should desire it, be that planning consultants or individual
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1 land owners,

2 Q And this resource center is at the offices

5 ;vof yoyf yiter Shed Association? A Yes, sir. |t
4“W:}s tﬁé"s;he office,

5 Q Right, And did | understand you to say that
6| you personally are available to counsel with representatives
7 || of developers who may be interested in environmental impact
8|| problems? A Yes, that'!s correct,

9 Qof Now, has your association made any effort to

10| have some/this basic natural resource information avallable

11 in municipal buildings within the water sed?

12 || A Yes, we have, |
13 Q And specifically, have you made such Informa-

14 tion available to the township of Bedminster?

15 A Yes,

16 Q And did you participate in the preparation

17 of the materials which are available in the Bedminster Center
18 municipal building? A Yes, we did, We participated

19 || With the Environmental Commission of Bedminster, who has done

22 Q TA:: your knowledge is that information with
‘k23 Bedminster availabzeto interested persons who may have to
24 prepare an environmental impact statement? A Yes,
Q Are you familiar with the document which hag

25
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1 been marked exhibit P-6 in evidence, which is the Master

2 Sewerage*Plan for the Upper Raritan and Delaware Water Sheds)|

?gﬁ preparod by Killam Associates? A Yes, | am.

4 F e AR MR, BUCHSBAUM: That is P-8,

5 Q Yes, P-8., Now, are you aware that the

6| authors of that report proposed a large regional sewerage

71 treatment plant on the southern boundary of Bedminster at or
8 || near the confluence of the North Branch of the Raritan and |
9|l the Lamington Rivef? A | am,

10 Q In your judgment what would have been the

11 | effects on the water shed if that suggestion were i Hi

12 || carried out? A There are several effecth
13 || 1argest effect in my view would be a collection of’waste .
14 || water from headwaters communities, and by passing those land
15 || @reas, would in fact result in a loss of on site recharge of
16 water back to‘the water table, And the effect of that, in
17 low flow times, would be to lower the stream levels and hence
18 || make less water available to on site wells, In addition, it

19 || would weaken the water relationships, water quality relation-

Bh}pgfto the region by discharging at one point a rather

;;ﬂ hghvy dbsc-ln terms of projected dilutions very strong in

nutrients, since it was a secondary treatment facility pro-

22
23 posed, And this would have been very close to the point of
24 upper most detection of water in the confluence reservoir,

25 and it would have more seriously jeopamdized the reservoir
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water quality and eénhanced the possibility of euvgophication,

the 9giqgkand regrowth of weeds in that reservoir,
A S a
' So as a regional plan, it is/very unsatis-

féébri?tysé of system,

Q Now, you referred in your recent answer to
the--1 think the recharge of the ground water?
A Yes,

Q Describe for the Court what that process is?
How does it take place and what is its significance?
THECOURT: | would rather hear about it in

the morning, We will recess at this point™

-9 o'clock,
Thank you,

(Court adjourned)
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