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THE COURT: All right.

MR. ENGLISH: If your Honor pleaia. our

witness this morning is General William Whipple,

Jr., who is currently the Dirccfor of Water
Resources Ressarch Institute at Rutgers Uni~
versity. He is at the pxount'tina one of the
consultants to the State of New Jersay in de-
vising a state-wide water plan, and will dis-~

cuss the situation respecting the water supply

in northern New Jersey, the role of the Raritan

River, future supply, with reference, among
cther things, to the confluents reservoir and
the significance of protccting the water gquali
of the Raritan River. He has had experience §
what is called Section 203 PlMim. which is
the requirement of area-wide water Quality
management planning called for by an act of
Congress Xnown as the hd&tal Water Pollution
Control Act Amendments of 1972, sometimes re-~
ferred to as Public law 92-500, and I might
state parenthetically the kind of planning
required by the Federal logiilutlon has been

mandated by the Naew Jersey lLegislature in a

statute that was signed by Governor Byrne last

hpril. =~

Ly

n
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This planning includea, among other

things, codsidoration of what is called non-

point pollution, which is the sort of pollution

that does not ccome out of a pipe from the

L]

treatment plant, but covers such things as sur;
face water run-off, ground water setﬁuqc. and
that kind of thing, and one of the regquirements
of 208 planning is to consider the effect of
land use on the water gquality.

CGeneral Whipple has done extensive
research in the whole area of non-point pollu-
tion, and is prepared to taestify to the results
of that., My understanding is that as = droad
genarality this shows that the more intensely
or densely you use the land, the graatex the
pollution resulting from non-point sources.

Wa have for prasentation in Evidence a
recently completed atudy of the non-point pollp-
tion in a multi-family hou-ing'dqvalopmant at
a place called Twin Rivers, which is near
flightstown, New Jarsey, which quantifies some
of the kinds of pollution that result from
that sort of land use. We expect that the
witnass will also discuss the significance of

heavy metals in the water and the effect on
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water guality in aguatic 1ife; further, that he
will talk about the element oAt( hydrocnrbom in
urban run-off, and the consequences of treat-
ing water containing hydrocarbons with tluo:ixJa
as part of a puroficaticn process, and the
chemical result of all that is to produce cer-
tain kinds of toxic and carcinogenic materials.
I think, in brief outline, that covers what
I expect General Whipple to testify about.
- THE COURT: All right. Fine. lot's
have hia sworn in. |
GENERAL ¥WILLIAM WNHIRRLE, SWoxn.
DIRECT EXAMINATION BY MR. ENGLISH: |
Q General Whipple, what is your present occu~
pation oxr position? A I'm the director of the
Water Resocurces Research Institute at Rutgers University.
Q How long have you=w
THE COURT: General, you'll have to kedp
your voice up a little bit, 1€ you would,
please. Director of what?
THE WITNESS: Water Rescuxces Ressarch
Institute at Rutgers University.
Q And, how long have you held that position?
A Over 12 years.

Q I show you a document which appears to he a
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. versity, which gave me the degrees B.5. from West Point,

. S e S

Whipple-diract | P8
curriculum vitae of William Whipple, Jr., and ask you if that

is youxr curriculum vitae? A Yes, that ia

correct,

MR. LINDEMAN: Is that what you showed
ma this morning?
MR. BHGLISH: Yes.
It the Court please, I offer the wit-
ness’ curriculum vitae into Evidenca.
THE COURT: D-36., aAny objection?
MR. LINDEMAN: I have none, ‘yomr Honor.
(D-36, curriculum vlt'm. was received
and marked into Evidence.)
Q Gensral Whipple, wvhat has been your formal
academic education? : A X }md one year,
Louisiana State University, four years military academy,

Wast Point, and three years of graduate work at Oxford Uni-

B. A, and N. A. from Oxford, and then a year of graduate
work in civil engineering, Princeton \Univeraity, giving me

thek doyree of C. E.

Q Were you a Rhodes scholar while you wera at
Oxford? A Yes. |
Q And, subsequent to the completion of your aca-

demic education, what, briefly, has baen your experience?

A I had 30 years in the Army Corps of Engineers, workir{q
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Whipple-dlrect | o8
in peacetime very largely og‘aivil works whggp ara the flood
contral, navigation, hydroelectric pouur'un&in of the Corps
of znqznaers.'including water sﬁpply in the Iattar period of
that time. After this, I retired and worked io: saveral
years as a ahiqﬁ angineer for the New York World's Fair
Corporation. fhen, aftor & brief periocd of consulting work

in Wew York, 1 took my present position with the Rutgers

University.

Q what rank did you achieve while you were in
thi hrmy Corps of Engineera? A Brigadier
General.

Q "~ Can you describe generally for us what kiand of

wotrk you have done oi£ce you bocame associated with the
Watexr Resources Research Institute at Rutgers?

A This Institute is a Federally supported institute.
Thare's one in each state, and we are supposed to be con~
centrating our efforts on water problems that are of parti-

cular relevance to the State and the region. Soon after I

arrived at Rutgers, it was apparent that we were going to b]
o

working largely on water pollution problems and gquoestions
environmental impacts cof pollution, and I became personally
involved in these things within a couple of years, and 1l've
worked very largely in those fields myself, as well as ad-
ministering the work ©of the Institute during that time. BSo

that, about 80 to 20 per cent of the work at the Institute }
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Hhipplcudiioct ) - e I |

| inkolvod in several of them, The principal one has taken

‘most of my time, tha one in Middlesex County, adjacent areas|

1 e e T S e
PRI A «

been in these fields of acgivity. anakso“hnn«#innut all ny
personal involvement and réauaxch. |

Q Do you have any consulting relationship to the
State of Hew Jersey at the present time? |
A Yes. X'm one of the two sanior nﬁviaaxu on the pre-
paration of the state water supply mnltér plan.

Q ‘Approximataly when 4id you commence that
relationship? A That was about a year
and a half aqa; |

Q Have you been involved in any;so~¢a11ad

Section 208 studies? A Yes, I hava deen

in the Rariten Valley.

Q Perhaps we better back up and explain for the
record what a Section 208 gtudy ia.
A Under Public Law 92~500, Section 208 requires pre-
paration of area-wids water quality planﬁl.

Q May 1 interrupt you. Public Law $2-500,
otherwise known as the Federal Water Pollution Control Act,
Amendments of 19727 A Yes, that is the full

title.

Q Thank you. PRerhaps you could explain a 1litel
bit the ascheme and purpese of the Act before you, 80 ws hav

the setting of the 207 Btudy. A The variou
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Whipple-direct o 8
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requirements of the Act are, I think.‘th?oo principal ones.
mo first and dbasic one {s that which muixgs all waters
in the U, 8. to be brought tok fishable and swimmable quality
by 1983. This is the basic requirement. The prioxity in
administration has been put on another requirement, which in
independently stated in the Act, which requires the control
of pollution from varicus treatment plants, treatment plant
effluents, and these various requirements set goals for
various dates, and these have been implemented by a set of
parmits which every municipality and every industry is re-~
guired to obtain, and these permitsvegquire them to mest nc£
the water guality standards directly, but a set of effluent
standards which control the amount of pollution that these
iastallations are allowsd to place in the 'Vnttom within tho‘
given timetable for reducing it.

| MR. ERGLISH: May I interrupt you.

Q Are those permits sometimes known as NPDES,

or The ﬂational Poliution Discharge~-
A Elimination System.

MR. ENGLISH: Thank you., May I state

for the benefit of your Honor that the system

of administering the NPDRS permits was assumed

by the New Jarsey Department of Environmental
Protection in legislation signed by the Gover
nor in April, 1977. I'm a little haszy about
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Whipple-direct S | . 9

the citation, so I wcn't»uko ﬁiaukn in

the record, but if your Honor wants me, by

laetter, give you the citation of tha Fedsral

Act, State leagislation--

THE COURT: All right. Go ahsad,
MR. BNGLISH: X interrxupted you,

General. 5111 you pleass continue?
A Thase permits applied to what are known as point
sources, and the point scurces, generally speaking, are the
discharges from treatment plants, either industrial or muni-
cipal. I have to 'mko that clear, that the term, "point
sources,” is not a complate logical definition, but it is
usually applied only to treatment plant effluents. The only),
I think main, most important definition of the Act is that
under Section 208, which requires preparation of area-wide
water quality plants, and these area-wide water quality
plants are supposed to bring together the requirements for
treatment of the point scurces with the regquirement for
achievement of given water quality; the two other main por-
tions of the Act, and the reasocn why thay have to be recon-
ciled, is that there's a great deal of pollution coming into
the streams which does not come from the point agurces.
For example, M411 Kun in New Brunswick has no official

point sources on it whatsoevexr, and it's a portion above

+

Livingston Street, but it is, nonetheless, a highly pollute
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¥hipple-direct | & 1o
stream because of the miscellanacus pollution that comes in
from the tremendous amounts of strects and urban arsas a:mm%
it, including some industrial and commercial sites. And 8o,
the fxunwnu a:;i! various, probably illegal, discharges from
these miscellaneous facilities con:tiﬁuta what we call non-
point source pollution, and this non—poi.nt source pollution
is racogniud in the Act, Section 208, ’md the planning
under Section 208 is required to consider thi amn~-point
source pollution as well as the point source pollution, and
to consider remedial measures that would be required to
bring the two of them under control so as to @chievo the
desired water quality.

Q Gencral Whipple, what can you tell the Court
about the general adequacy of the water supply in northern
New Jersey? A The provisional watexr supply for
northern New Jersey has been a considerable prodblem, and
recognized to be a problem for a nuzber of years passed.
During the ‘d!raught\ of 1960 to 1966, this wis a very serious
matter, and at that time the State succeedsd in having built|
two reservoirs in the Raritan Valley.

MR. LINNEMAN: One moment, please, Gonatrl
Whipple. Excuse ms. I'm confused a little
bit., I wondar if we're fidlshod with gualf{-
fications?

MR. ENGLISH: Yes.
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¥hipple~direct | " . & |

‘or both? . A It related at that time, the

THE COURT: I was going to ask that
myself,
MR. ENGLISH: X apologize.
MR. LINDEMAN: No questions on quali~
fications.
THE COURT: Go ahead.
Q You said there was a sariocus problem. Did tm}t

relate to the guality or the quantity of the water supply,

quality was what gave the greateat concexn, and the State A
succeeded in getting authority to build the two reservoirs,
Round Valley and Spruce Run Regerveirs to augment the water
supply, and tentative plans were nade for construction of
a large pipelina that would take this water towards northern
New Jorsay to meet the shortages that were .vary. very savers
during those years,

Q For the record, where and in relatioa to what
river are thase two reservoirs, Round Valley and Spruce Run,
located? A They'rs both an the south branch
of the Raritan River. This pipeline was never actually
built, probably because the drought ended one year too soon,
and tha law required a coapérativo arrangaxent betwean the
lvatious municipalities cancomad.aﬁd with the ending of the
drought, the municipalities found it impossible to gat to-

gather, #o the pipeline was never actually built. The need,
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Whipple~-direct ‘ . .12
h@wuvar.‘had;heen‘recaqnincd by the planning of the State,
3ince that time also, thé Corps of Engineers has been given
authority about six yeoars ago, or eight years ago, at least
to prepare a water supply plan for the entire northeastern
region of the U. 8., and this plan also considered the
northern New Jersey area to be an area that was ghort of
water, and explored the possibility of various combinations
of water from the Delaware, Hudson River, exploitation of
ground water systems which might providq for this water
supply. Since this plan was a Pederal plan, and a matter
which is larqely a State responsibility, it came to only
one practical conclusion as far as I'm aware, and that i3 thp
plan to develop waters of the Hudson River by putting a vary
large in-take in the Hudson River and piping this water down
to xeach the area of Naw York and, originnllj. Hew Jergsey.
This, however, has not heen taken up by New Jersey, and ;a
far as I know, New Jersey will have no rights of water from
this new Hudson davelopsr. MNaew Jersey was aware of the

fact it was only the termination of the drought of 1966
that prevented very serious shortages, that the population
continues to increase, that the water requirements continue
to increase, and provision of the existing reservoirs,
Spruce Run and Round Valley, were inadequate to take care of|
these future requirements. The State got funds to prepare

s water supply master plan Jdesigned to carry forward for
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@ idered to be available for the future growth in northern
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Whipple-direct o 13

the State the planning that had been pushed by the Federal
government under this more general authority, and to try to
make specific provision for the prqdichd water requirements
of the State at least until the yvear 2,000, if not further,
This picturs was complicated ccnsiderably by the
fact that for many years the State had planned on using cer-
tain water from the Dalaware River which would be pxmmad
through the Tocks Island Raservoir, which would provide
about, as X remembex, 300 million guum a vdny for the pur-

posa of State water supply. and this water had been con-

New Jersey. The Tocks Island Raserveir encountered environ-
mental prablems, and it was finally decided by the Dalaware
River Basin Commission that it would not be built at thia
time, and proceadings were then entered into yt:o de-~anthorize
reservoir. The State of NHew Jexsey has now tsken the some-
what inconsistent stand, previously took th. stand they did
not want the reangoir built through the Delaware River
Bagin Commission, the governor has now ha& to take the stand
he does not want to de-authorize because his ataff, and I'm

sure the governor perscnally, are well aware of the fact

that the water supply ait‘ﬁaci‘.on in New Jersey is in a fairlyl

serious state, and that there is, indeed, a possibility that
the Tocks Island water will be 32 needad that it will have

to be built in the futube regardless cof ths environmental

the
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which is at the junction of the Millstone Bridge with

Whipple~-direct o L 14
objections because of the fact that there are so few slter-
natives for increasing the water supply from other sources.

Q Could you tell us what role, if eny, the Rari-
tan River plays in the State's thinking about future water
supply? A The Raritan River is one of the
few sources of good water within the State‘s major sources,
that is ecqsidsted to be reliably aéailnblo.‘nnd it is

currently used by water supply in-takes that, lowest of

Rariten~~

g Near Bound Brook? ‘ A Yes.
The water at that point is taken by the Elizabethtown Water
Company, and they in prefeorence take tip water from the
Raritan rather than Millstone, because the Raritan River
water is better quality. However, they can take, at times
do take from either one. Now, the State, in order to 1ncrou¢o
the reliable source of water during drought yarlods.vhnl.
af courss, already built thesze two vreservoirs at consideradble
expense. |

Q You're referring to Round Valley and Spruce
hun? A Yes, and has plans to build a future
resexvoir at the confluence of the noéﬁh and south bxuﬂéh of
thé Rariten River, and this is not, has been n tentative
State plan for a number of years, and will presumably, not

cefinitely, but presumably be incorporated into the State
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Whipple~direct | | '7'3-\ 18
master plan that is now in preparation.

Q Now, in the light‘of whatryon,hnvo told us,
what is the significance of, if any, of the ﬁator qualicy
of the water in the Raritan River above the site of the

confluents raservoir that might ultimately flow into such

L &1

a reservoir? A It's curxently good qualif
water, and it is important, of course, also, that it remain
good quality water from the purpose of water supply and also
as a matter of law. Both Federal and State law require the
preservation of the quality of these waters, and, in fact,
place heavy obligations on communities, as well as induutxiou.
who would in any way reduce this gquality,

Q I think, General Whipple, you told us you have
done some research in the last few years in the ares of non-
point pollution? A Yes. |

Q Could you tell us in gonor§1 terms the resulta
of the research insofar as it may involve any reslationship
between land use and non-point pollution?

A I have been working personally on research projects
involving non-point source pollution since 1968, I got

into these almost accidantally dbecause there were sa many
problems involving them, and I've since davincd'a whole serﬂos
of projects which have besn Federally funded so tha§ I have

been continually engaged in research on these matters sgince

that timm, over seven, “eight Aifferent prajocta, two of which
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Whipple-direct | - 16
are still going on today. The thing that came out from
the very beginning in our research, and has bean found by
other resaarchers in other States, is that the non~point
source pollution in the firat place is a very significant
part of the total pollution in streams,and the sacond placs,
it varies very greatly with the land usa. Nhon I say, "pol-
lution, " we have investigated mainly the organic pollution
which is measured in bicchemical oxygen demand.,

Q Is that sometimes referred to as B.0.D,?
A Yes, it is. All the technical literature is usually
abbreviated, And the nutrients which are objectionable in
water, partly because, for two reasons; in the f£irst place,
if thgre are nitrates, they become extremely harnful to
infants, and there are specific limitations on the nitrates
that can bo»in water supply, and the second place, the
nutrients cause the growth of vegetable matter in streams,
both plants and microscopic algse, and these vegetable
growths, thiough 8 process known as eutrophics ultimately
can clog up the lakes and, in the short run, can cause them
to have disagreeable growths, odors, and cvah@qntroy the
fish in them during the summertime. This is a process to
which almost all the lakes in New Jersey are subiect to soml

extent or another, and the control of the phosphates, par-

ticularly, is an objective of watar guality planning in ord+r

to limit this process. ™
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Whipple-direct | L7
Qv Lat me interrupt you with(n4conplo of ques-
tions, if I may. Are the phoaphates, nitrates which I think
you have characterized as nutrients, related in any way to
human waste, animal waste? A Yes, they're

related to human and animal wastes that contain, in human

and animal wastes--. I don't want to give you the impression

this is the only scurce, because they also come from fertili

trasted to undeveloped land which has very low nutrients,
two main sources of the nutrients in water supply, one is
what comes from agricultural land, and the erosion parti-
cularly of agricultural land, and the other one from human
and animal wastes. Conmbined scurces contridbute to the

fertilizers.

1

Q And, you made a reference to tha effect nitratps

have on infants. Can you be a little more specific about
that? A The nitrates in drinking water, ex-
cessive nitrates in drinking water, cause a syndrome refer-
red to as "blue babies.” I don't remember the technical
medical name. The limitation is ten milligrams per liter
in order to prevent this happening.

Q You have told us that your studies indicate
that some of the sources ¢f non-point pollution‘com- from
agriculture, agriculutral land use, and from human waste,

Have your studies gone into the relationship between differe

nt
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1 kinds of land use, and the density of land uaé. and non~
 £ 2| point pollution? A Ybs. ,They have. I
B 3 ghould also mention & tﬁitd pollutant, type of pollutant
‘ = 1l which we have measured in these various cases, and that is'the
! Q;; > heavy ﬁetalo. The heavy metals. These aic lead, sinc, cadmium,
6 copper, and chromium, and they, of course, are in varying
7 dagrees objectionable in water, and they, in all of our
8| recent studies, we have measured the hﬁ:vy'uotnla in urban
iﬁ 7| run-off ana non-point source pollution in addition to the
‘¥ . 10 nitrates and phosphates. ' To. answer your earlier guestion
f? % 11 about 1anda use in general, the more intensively the land ia
12| geveloped, the higher the polluted growth. Undevelopad
i 13 land has very little in the way of pollutants, except what
§ 1 erodaes from the natural rocks and soils and some from the
g 15 vegetation, but it is low in organic pollution, in nutrients)
: 16 and in heavy metals. The general tendency is that the greatf iy
17|l est pollution comes from urban lands, from heavily developed
18 residential lands, from industrial lands, commexcial lands. §
_19 ~That is, what constitutes a city is, vnricnl poxtions of a :;
2 city all have relatively high loads as eon:rastcd to totally ?
21 undeveloped land, and the single-family rontdnntlal land and %é
! 22 oxrdinary road-crop agriculture have rulativtlﬁklass than the ;%
23 | . L
25 nutrients from agrLcultﬁral land, Qnd,gnggaidantinl land fégi
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of reaidential development, but in gcnerafythe highest
nutrients also come from urban areas in terms of the loading
of nutrienta per square mile.

THEZ COURT: Would you please read back

the anawer?

{REPORTER COMPLIES.)
TR COURT: ALl rlqﬁﬁ. '-r?f
Q Have your research projects 1ndi¢a£qd anything
as to the relationship of population growth within the
watershed and non-~point pollution? o A Yew.
We did have one much earlier study in which we made a speci-
fic avaluation of pallutign over a period of time concen-

trated with population, and found that the pollﬁtion was
{

increasing as the population grew. N i

Q  Now, I show you, Genchilﬁﬁlﬁpiqgﬁ; document
entitled, *Run-off Pollution from Multiple-Family Housing,®
dated Wovember, 1977, and ask you, first, if you are involvok

in the preparation of that document?

A Yes, That's correct.
Q And, can you taell the Court briefly what this
document represents? A This is the find-

ings of a rasearch project designed specifically to determinpg

the pollution from multiple-family housing,
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ship to that research project? B A 1 was
the one of three principal investigatore on it, and I was the
originator of the project, and the author of the final re-

port, principal author of the final report.

€

And, were you, what was your peracnal relation

KR. ENGLISH: If the Court please, I
offer the report in Evidence, and I'll have
further questions about Lt for the record.,

MR. LIBIEMAN: If your Honor please, 1
respectfully object to the entire report,
any evidente whatever to be adduced from it.
I have read the report, and I have read the
transcript of General Whipple's depcositions
fairly extensively. While the xeport to
which counsel and the witness now refer is
extremely technical, and I confess very Aiffi-
cult to understand in some of its mathematical
calculations,even without regard to that I
submit that the document has no #elationnhip
whatever to anything which could be deemed to
be relevant or admissible evidence in this
case. That, of course, the Court can only
know after it hears something about it, but I
just think, I think it's fair in this kind of

a long, cdomplex case to say that when the




. o Whipple-direct ~17 ' v*"‘ B 31
é | 1 document is first offered. I think it's al;o
2 correct to say that the report is a detailed
3 study of the pollution t.tit# or the tests for
Z B 4 polliution in the Twin Rivers area, Hightstown
i o > Hew Jersey. That's rouuyvall that it is.
: ° 1 dare say it's accun’t..} I'm sure that it's
5 7 casplete and authoritative, but has no relation- |
s | ihj.p to this case. 'rho:c'tk nothing in the
| ? report that relates or comparxes the Twin
. 10 Rivers area to the area in question in this |
1 casa, and if the, if counsel and the witness
o 12 should atteapt to do nmo, I would object to that
18 because thers has been no effart to relate
1 them before, and I ahould not iu surprised to
15 hear that now. So that, I state %i® prelimin-~
: 16 arily, your Honor.
17 THE COURT: DMNot having seen it, I'm a
18 little bit at a loss. Mark it D-37 for Iden-
P tification, and then since you have the man
20 that participated in it, let him testify with
2l respect to it., If later at some point it is
22 appropriate to mark it into Evidence, I don't
23 know what the report is aboui'.. 80 you'zre going
2 to have to go into it, I guess.
2 MR, ENGLISH: Well, I thought it might
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| be helptul 0o the Court to have the document
" in fronmt of your Honor while the witneas vas
testifying. That's why I offered it at this
tima.
THE COURT: He can go ahead and testify
without doing that.
(D-37, report, was received and marked
for ldentification.)

Q General Whipple, with reference to the research
project, results of which are embodied in Exhibit D-37 for
Identitication, can you tell us, fitst. vhat was the point
or issus that you were investigating ia this research pro-
ject? A The reason we went into this research
was the fact that we had previously had a research project
participated in by five universities in five different
states, in order to evaluate the pollution from urban run-
offf of diffexrent kinds, and the project was successful.

We found we had roughly similar conditions in the various
states. We were able to come to certain conclusions which
were published in national journals, and cur own reports
of the five universities, but when we had completed it,

we found tMt we did not have specific information on multid
ple-family housing, and this was important because of the
nusber of developments of this type of housing that were

taking place in New Jerssy. The reason that wa did not
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family housing, but the urban areas we had chosen all had

Whipple~direct T.23
have this information was that we had contrasted urban .

areas to suburban areas in which we had, of course, single-

multiple-family hou-ing.'it they had it, mixed up with
single-family housing and commercial development, 0 we were
unable to determine how much of the rather high pollution
was due to the housing, and how much to the commerxcial and
minor industrial facilities that were scattered among thenm,
and 8o we found that this was a considerable matter of
intersst. We got, we had an existing research authority
with which some consideration and some kindness in WhahinqtoL
could be stretched to cover such a thing. We 4id not have
sufficient funda, and we found, however, that one of the
planning agencies, Delaware Valley Regional Planning Commi-
sion, and one of the townships of NHew Jersey verxe intartatni
in the outcome sufficiently to contribute funds, and so
were these contributed funds, plus the Pederal mconey we had
avalilable, wa located, we locked around to £ind a multiple-
family housing site that would be just multiple-family
housing without any commercial, industrial facilities, or
anything that might cloud the picture, so we could say
definitely that in such and such area the pollution that
uriginatedfthere came solely frommltiple-family housing,
and the open spaces around it, and not from extranecus and

perhaps irrelevant, confusing, other sources. We found the
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site that we wanted in Twin Rivers, a 1;:9& deavelopment esast
of Hightstown, and chose two areas 1n‘thil where the drain-
age from a considerable portion of this housing came down,
and could be measured in a large storm sewer, and we then
procesded to apply the technigues thet we had used and
developed in this previous te:ouxéh to evaluate the pollu-
tion coming from this area. '

Briefly, in order to do this,md'it is a difficult
thing, we had to get our students cut there in advance of
the start o? the storm, before the rain started, and take
aamplnh every ten minutes during the stoxs until it was
over. The yeason deing that pollution varies so much &uring
the run-off that unless you take it at very frequant inter-
vals, the results are completely meaninglass. These samples
are then used to get a complete record of iundhmg. when X
say, "loading," I mean the total mass of the various pollu-
tants that came through this particular storm, and then we
have the problem of relating that storm to total annual
run-off. Bo, we could get a total snnual amcunt that was
produced, ihis is similar to the technigues we used for
other types of areas and in order toc make this record com-
plate, we extended it to get, so we would hﬁvn storus in
summey, fall, apring. even got samples of, two samples of
snow melting, which turned out to be highly polluted in

organic pollution. Thede were all combincd;ln order to get
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Whipple-direct R .28
the most complate picture possible ofithc pollution coming
from this area, and thia is the way we finally got our esti-
mates, and then reduce this to the usual termg of average
pollution in pounds per day, per square mile, averaged over
a yaear of record.

Q You mentioned a township as having supported
this research project. Was that Chester Township?
A No, it wae not. It was Bernards Township.

Q And, is the technique which you used and which
you have described, one that is recognized by scientists
as atandard or appropriate? | A Yes., This
is one of the appropriate technigques. The other alternativJ
is to apply continuous recording meters and this is an al-
ternative method which is satisfactory if you have the time
and the money to make permanent installation. It has its
disadvantages, but this is certainly an accepted method.
It's the way we worked out with these other universities,
and had applied in previous research, and it is an accepted
method of doing this.

Q@  Can you describe for the Court what the Twin
Rivers project consists of, something about its size and the
relationship of the density of the townhouses on the tract?
A The Twin Rivers development is a recently constructed
and, I think, good quality development of row houses commonly

raferred to as townhousés or garden apartments, single-family
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i Well, let =m0 see, the first one is about 11 units

Whipple~direct = A v 26
dwellings abutted one to the other, and these are grouped
together, and then with considerable open, thay have park-
ing areas, roads serving them, and then considerable open
spaces between them. So that in the area that we have, if
X may refer to the table in this Exhibit, the, of the two
storm gsewers, one had a éotal drainage area of 36.4 acres
and 246 townhouse units, and the other one had 23.8 acres
and 163 townhouse units. The residential areas, that is,
occupied by the townhouse units themselves, and the roads
and parking connected with them, 63.1, 61.7 per cent for the
first, and 47 per cent for the second, s0 that there were
considerable open spaces, acres. rﬁis. of course, is cus-
tomary in building this type of developament.

Q | That area which you said in one case was 61.7

per cent cccupied by the houses and roads, and the other can

was 47 per cent included the lawns in the immediate vicinit

of the buildings? A Yeas.
Q General, I'm not very good at mathematics, but
ap@:ouimutaly how many dwelling units per gross acre in the

entire site do we have at Twin Rivers?

per acre, and in the second it is about 15, 14 or 1S per

acre.

¥ ] Now, is that the per acre of the residential

area, or per acre of the entire tract?
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A Per acre of the residantial area only.k In tarms of
the entire tract. it is adbout seven :of onaknnd. my mathe-
matices is getting a little slow too. vnoakn as though it's
about geven or elght for each ona. -

_Q I guess you're rothrting. of course, to Table
One, page 2 of Exhibit D37 for Iacntiﬁtcatiqn?
A Yes.

Q And, I guess what I referred to as the total
area as described here, total tract as described here is the
total drainage area; iz that correct?

A Yes.

Q Now, may I direct your attention to Table Two
on page 3 of D-37 for ldentification, and ask you if you
can break down the acreage which was previocusly considered
23 the total residential area into the housing on the one
hand and the associated rcads and parking lots on the other?
A In the Pirst case the housing itself occupied 9.5
acres, and the associated roads and parking lots were 13.

Q And, that was out of a total area of 36.4
acres? ' A Ro. That was out of the resi-
dential area of 22.5 acres.

Q Right, but the total drainage area with respec
to the flgures you're talking about was 36.4 acres?
A Yes, yes.

o) And, in tha casae of the other drainage area,
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what was the acroage for houses and for associsted roads
and parking lots—- A 6.5 acres for hoﬁaes

and 4.7 acres for roads and pdrking lots.

Q And, the total drainage area was how much?
A 23.8,
) Now, I think you have already raeferred to the

field and laboratory pracéduraz. 1g thara‘anything further
that you want to say on those subjects? |

A Xo, X think the field and laboratory procedures were
standard. They were thae best we have been able to develop
and most people who txy to do the same thing, I might say
that the agencies that are now trying to do water quality
obgervations of this type under the Saction 203 authoriti@s.
are finding it very difficult to do, and they would be very
happy if they would be able to get as complete results as
we have been able to 4o with the students, because this is
a more thorough result that they usually have to rely on in
their planning.

2 One matter I would like you to elarif? for
me, please, in Tables 1 and 2 which you have already
referred to. Apparently, as I think you told us, you took
youy water sanples from a couple of manholes and storm
feWers? A Yes.

Q For the first area, 36.4 acres you described,

apparently tharae was a Becond reading of ancther manhole
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downstream which you called "1-B®, as contrasted with "1-A";
iu’that right? A Yes.

9 And, in your earlier answers as to the acreage;
and you referred to the data pertaining to, I guess it's the
upstream manhcle called "1-A"~- A Yes.

Q -~in view of all that, what's the point of
significance of the figures for manhole “1-B“?

A Well, I should apologize tér that complication, in
an already complicated report. Since I'm under cath, I will
tell what I aid4 not tell in the report, and that is that
"1-B" was the fact that the student made a m;stnkt. and he
was supposed to sample what we have as “"1-A" and "2%, and
by accident he sampled "1-A” and "1-B", got the wrong man-
hole, and so we later had to relata the data to the manhole
that he sampled although it had not originally been our in-
tention to do this.

Q Xow, General Whipple, may I direct your atten-
tion to Table 4 on page 7 of Exhibit D-37 for 1dentification,
and ask you, first, the general guestion, ;t that Table re-
cords the results of your analyses of tho’run-oft samples
which you took? A Yes, it does.

Q And, again still in general terms, what kind -
of information is given in Table 4?

A This is the summary of the analysia of the data re-

duced to terms of pounds per squaxe mile per day for an
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average year for an area such as those | that we're studying,
multiple-family housing of this type. I might clarify it to
say that when it says pounds per square mile, the sguare
mile refers to the total area, and not the restricted reasi-

dential area which, would be higher.

Q Total area, drainage area?
A That's right.
Q Now, what éomlu:iam 4i4 you zuei: from your,

from this research project, without gatting at the moment
into the detalls, detalled figures shown on the Tables.
MR. LINDEMAN: I object, your Honor.

1 object to any testimony of iny kind on this
subject. I submit that the background that
General Whipple has now shown to the Court
demonstrates that what he has done is to pre-
pare a complicated report of tﬁc impact of the
development of Twin Rivers upon the environ-
went. The difference, pothapa.’ wi.th’ the report
of General Whipple and that which Norman Smith
would have testified to is that the Smith-
Jaman report would have been anticipatory, and
would have been based upon the expertise of 'th?.
of those preparing the report, whereas General
Whipple has actual empirical data, data which

he actually used and found in the project.
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would have heard the denaity of the housing,

- & §

I¢ the Court had heard Mr. Smith's testimony,

project in Question would have been adbout 3,18
per acre, whersas in General Whipple's report
overall seven units per acre, and so far as
the actual residential area itself is concernep,
betwean 11 to 14 units per acre. In addition
to that, there's no testimony as to the topo-
graphy, geology, and all the other factors
that conceivably and presumably affect hydroioqy
and the impact that any construction aight have
on an environment. €imilarly, we know noﬁhinq
about the nature and conatruction of the
Arainage system. We know nothing about the
water bodies that may have been, that may have
existed in the Twin Rivers area. I'm not
sure that's necessarily material, because
all that General and his staff wers Jdoing was
measuring the effect of conatruction upon
the, upon the environment. But, be that as
it may, there, nevertheless, is no, there's
no evidence whatever in the report of the
fact of whether or not the Twin Rivers area
was a watershed area or what, S5o that nachhﬁt

in the nature of a proceeding to determine the
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value of real estate, we are really in a test

here of comparables and in order for whatever
evidence that may be contained in this report
to have any benefit to the Court, we've got

to know whether or not the situation in Twin

Rivers was comparable, and we have to have

a whole long string of very complicated items

of avidence to determine what was contained

in Twin Rivers in order to determine comparability.:

All of that, I say, is not withstanding the
fact that éhe environmental impact astatement of
Jaman Engineering was disallowed for, perhaps,
proper reasons even thouwgh wa objectad to it
at the time, but having been disallowed, there'ls
no evidence before the Court as to whether
they're going to be townhouses, X, Y, or 2
construction, how close together they're going
to be, what psrcentage of the land they're
going to cover, what the parking area is going
to be, how the drainage would be constructed,
what the nature of the soll was through which
whatever surface waters would drain, nothing.
And, for that reason, this report, whilp
perhaps excellent, has no place {n this case,

and I object to it,
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tausa it does not provide an adegquate amount

33
THE COURT: What's the relevancy of

it, Mr. Engliagh?

MR. ENGLISH: If the Court please, this
report is not designed to answer the, aome~
thing not in Evidence, but the issues in this
cape as I understand them have two, at least
two facets. One is that thae entire zoning

ordinance of Chester Township (s invalid be-

of multi-family housing to meet the rule of

Mount Iaurel and Oakwood at Madison. Secondly
the zoning of the area in which plaintiff's

property is located is unreasonable because the

density is too low. If X could telescope those

two propogsitions, X think an issue before your
Honor is whether low-dansity land use in
Chester Towmship is reasonadle. Having in ain
that in both the Mount Laurel - case and more
particularly in the Cakwood at Madigon case, ¢
Supreme Court recognized that environmental
considerations should be taken into account,

and might have a dearing upon the appropriate-

ness of multi-family housing in any particular

location.

Now, 4f the Court please, this evidanc&

d

he
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‘ .. 34
is of a general nature to be sure, but we
gsubmit that it is relevant on the issue of how
larges a population Chﬁstov Tewnship can sua-
tain, what the environmental effects of densor
land developmant than is now permitted by the
zoning ordinance would be. We further submit
that these concerns as to the density of land

use in Chester Township have an fmportant

bearing upon the gensral welfare hecause of the

importance of the Raritan River to the public
water supply because of the prospect, plans of
the State to develop the confluentd reser-

voir, and your Honor will recall Dr, Patrick

testified about that last week, and the necessity

of which both Dr. Patrick and Genaral Whipple
have testified about of m#intnining high
quality waters in the upper reaches of the
Raritan River where Chester is located. It

seems to me this i{s relevant evidence for your

Honor to determine the validity of the zoning;

TER COURT: I'1ll allow it. I think some

of the, many of the questions raised by Mr.

Lindeman can be clarified on cross-examination.

The Jaman report that you referred back to,

T think the similarities are not theres. The
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A

housing produced much more pollution per unit than single-

family housing. Now,--

" I ruled on it, and this, I read, to have a

We reached the conclusion that the multiple-family

purpose for which it was offered is not there.
Asg you‘eorrectly pointed ocut, it was antici-~

patoery at that time, and it was something elsael

different facet in the case. 350, I'll allow
it.

MR, PERGUSON: Por the information of
the Court, your Honor, we had General whipplo
prepare during the discovery of this case ﬁ
specific report in which he estimated the pol-
lutant loading resulting from the proposed
site plan for 856 units. Wa're not, of course,
going to go into that report on this case.
That would be in the nature of a rebuttal to
the Smith environmental impact statement,

THE COURT: All right. Go ahead.

The question is what conclusions Aid you reach

from your research project?

MR. ENGLISH: May I interrupt you,
General Whipple. If the Court‘planaa. I would
like to renew the offer into Evidence of the

report D-37 for Identification.
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THE COURT: Mx. u::m:

'MR. LINDEMAN: It might be of help to
the Court based upon your Bonor's ruling just
now,

THE COURT: I°'ll accept it. I don't
want, what I don‘t want to be bound by, though
is trying to understand the tachnicalities
that are in some of these reports. I would

appraciate being allowed to see it for the

agsistance of undexstanding some of the tables,

but what I'm only going to relate to is what's
hean testified to. XI'm not going to relate tg
ay other portion of it unless it's brought to
my attention.

MR. LINDEMAN: I appreciate that, too,
your Honor. I do say also I object to the
report for the reascns I stated baefore, s0 I
don't mean by my saying I think it would be
appropriate for the Court to look at it,that
it takes away from my ohjectlbn. 1 4o oh~
ject. But, I think for the purpose of the
spead of the case that the Court seeing the
document now would probably be of help to it.

THE COURT: ALl right. Let me look at

it then. Llet's leave, I'm going to leave that

‘
E—



FORM 2046

PENGAD CO.. BAYONNE, N.J. 07002 -

N

10
11
12

13

14

15

16

17

18

19

20

21

22

23

24

25

Whipple-direct o 37

out of Evidence for the present, I don't
know if it's necessary for it to get into.
Evidence.
(COURT OBSERVES,)
THE COURT: These conclusions are on
page what?
MR. ENGLISH: Beginning of page 9.
THE COURTs All right.
BY MR, ENGLISH:

Q General Whipple, X understcood you to say in
your last answer that you found that the pollution per dwel-
ling unit was higher in the case of a sort of multi-family
housing that existed in Twin River® than you had found in
other research projects with respect to single-family
housing. Did I understand that correctly?

A Yes. Wa can establish that fairly well for B.0.D.,
that is for brqanic pollution, and for nutrients, particu-
larly phosphates. We think the same thing is probadbly true
for other pollutants, but we have no clear-cut data because
we did not have clear-cut data about heavy metals loading
from single-~family units, so we had to compare the heavy
matals loading at Twin Rivers with residential areas that
had some commercially industrial aress mixed in them,so it
wasn't a pure case, S50, we do not have its clear comparisor

there. We 40 have gquantities in this loading, pounds per
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square mile per day for Twin aivniu, and at least B,0.D.
and phosphates the indication is quite clear that th‘.
both B.O.D. and the phosphates we obtained there are more
than twice as great as we had cbtained for sinqlo-family'
housing in other places.

MR, ENGLISH: Let me interrupt,

Q Do I understand that you have made similar
investigations of the non-point pollution from wate:thédn
which were entirely single~family dwelling unite?

A Yes, Well, what we were really surprised with, the
extent of the Aifference. I had predicted a difference in
the nnulyuié’that I made before tha fact. In order ta be,
I didn't know how much it would be. I was sure there would
be more poliution per unit in the multi-family housing

for the reason that whatever pollution comes from the
housing unit {n single-family housing, it 1s_drainnd.ordin~
arily drsined across the lawns and gardens before it gets
into any atream,and inmltiple~family housing, you ordinarily
have a dxainaga system that takes this drainage very guickly,
and, therefore, it does not have time to be absorbad by the
solils and the grasa before it reaches the storm sewers. But
I frankly had not anticipated it would be as great as twice
as much, but that's what the data show, and we have no
other data to compare this with, We have no record or in-

dication of any researzh findings regarding the pollution
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after all these matters vary from area to area, and when we

from multiple~family housing that's been pub;;ahpd anywhere
else in the U. 8. We know there's some pecple in Virginia
that have done some work of this type, people that we worked
with before, but we do not have their results because they
haven't been published, and we haven't been able to get

shold of it. 8o, we concluded that ihnofa: as we could tell
from this, the probability that multiple-family housing

originates perhaps twice as much pollution per hcuning.unit

than single~family housing. We had to say perhaps, because

nake a general statement on the dasis of two watersheds, one
type of housing,we don’t want to be quantitative about it
but it i3 very definite there’s more pollution per unit zraq
the multi~family housing, materially more.

Q Are you saying in effect éhat if 500 dwelling
units werae to be built in a given area, there would be a
greatex quéntRW'ot non-point pollution if they were built
as tawnhcusqé as opposed to baing duilt as single~family
hounes? A I would have to give, say very
dofinitely yves, and I would havae to say that it's my pro-
fensional opinion based on the Jdata that I have so far, I wd
say I would estimate it as twice as much.

Q ~ General Wiipple, may I direct your attention

to Tadble 4 on page 7 of Exhibit D-37 in Bvidence. Do X

understand in that table the left-hand--. Wall, will you

T e e g i

uld
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tell mo what the left-hand column entitled, "Pollutant,®

ghows ? A Those are the various, usual
gynhols of the various pollutants. B.O.D.g 4is tha measure
of organic pollution. B.0.D.g is tha usual way it's mea-
sured., Ny is ammonia, ammonia nitrogen, measuced aa

amnonia nitrogen. N0y i3 nitrates. The COD ia chanical

of differant forms of which it exists. S% is total anépand.ﬁ
solids, mostly silt and sand. Pb {a lead; 2n is zincy Cu
is coppers Ni is nickel; Cr ia chromium: and Fi is {ron.
What thia reans in significance, if you take the lead, the
i nterpretation of the tabla is that if you had a sguare
mile of area that included multiple-family housing of the
typa you had at Twin Rivers dtainage area of one square
mile, the average amount of lead that would be p:oducad
by storm run-off would be 1.8 pounds per day. |

Q Now, as, t;om the point of view of the water
guality standarda required by the Faderal Water Pollution
Control Act, Amendmants of 1972, otherwise known as Luﬁ 2~
300, how would you characterize the loadings which are set
forth in Table 4 on page 7 of Exhibit D-37 for Identitﬂ~
cation? A You can't relate those loadings
diractly to the standards of the water quality act because
thay hava to ba combinad with other conaiderations, tha.amau%t

of watear in the strean and 3o on, hecause the enviranm.ntal




!fgﬁi,ig

- FORM 2048

PENGAD CO.. BAYONNE., N.i. 07002

b

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

¥Whipple~direct 41

- dangers, envircnmental disadvantages of the pollution is

neasured ordinarily by the concentrations in the stxeam,
and Table 4 doesn't give the concentratibnu. agives total
anqunts, and So yvou have to go to considerations of concen-
tration befora you can get, these, of course, result in

concantrations in the astream in which they flow,

@ Would the concantration be influence? by the
gite of the strean? A Oh!: Yes.
Q I notice ©on page 2 of your report, which isas

D37 for ldentification, referance to concentrations of

-amwmonia, lead, and phosphorus, which are given, I take it,

as milligrams per liter-~ A Yes.

Q Whereas, in Table 4 on page 7, you quantify
the loadings i{n terms of pounds per sguare mile per day.
Ia qgara any way that those two different kinds of readings,
namély pounds per square mile per day can be related to
mil?igrama-par litex? A Well, it can bde,
aagfactually we had the concentration data. We had to go
th?ough tha£ in order to make the computation. But the,
fbk comparison with other areas the loadings are more:
slgnificant. I did refer on page 9 to the concentrations,
and, for example, lead concentration two-tenths of a milli-
gram per liter, that is four times the allowable State

standaxrd for lead in streams of good gquality, soc that the

averaga concentration of lead in the run-off is {n accordand

1]
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large enough, it can be absorbed, but depending on other

. sources | of pollution, this, of courgse, is a detrimental

with'ﬁtﬁmvxw in streams. Of course, 1t the stream is

factor to have urban run-off from a development of any
size. This run-off in this case goes into the, goes into
the Millstone River, which is also a good drinking water
stream, and it is detrimental to have run-off with two-
tenths of a milligram pex litex of lgad.

Q What about the concentrations you found for
phosphorus at Twin Rivers? A Phosphozrus, two
rmilligrams per liter, is many times the amount of phosphorus
required to support nerifiention, 3¢ 203in this run-off is
run-off that will causse puteirication, Wnless it's many
times diluted by streams.

Q Is there any standard in New Jersey for the

concentration of phosphorus which is acceptable?

A It's incredibly low. I think it's, it depends whether

voir, then the standard, as I recall, is five one-hundredths
per milligram per liter, only a fraction of a milligram
pax um.. This i= way above it. Three~tenths of a mf.l.ll—
gram per liter, I put it in the raport. |

Q | It's three-tenths of, not five-tenths of a
milligram per liter for phosphorus unterixig the lake?

A Yes. =

there's a lake involved. I1f it'as going intoc a lake or reser
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Q Now, Genaral Whipple, you have shown us in

Table 4 on page 7 of D-37 for ldentification, loadings for
the heavy metals which you described. Can you tell the
Court in general texms what is the significance of heavy
metals in stream water? A Two significance«-
one is for human consumption, of course, Lead is particu-
larly, particularly bad because it's a cumulative poison.
The other heavy metals have vaxiou§ degraes of toricity.
Coppar and chromium are quite toxic. Iron,on the other hand,

is not sppreciatively toxic unless it's in very high con-

fmuna that the heavy metals are serious pollutants in areas
with urban run-off, and while the studies are only beginning
to be asericusly done, we believe that heavy metals are
prebably rasponsible for the extremely low gquality of streams
around urban areas to a considerable extent. There are,
of course, other pollutants,involvad. but wa believe that
heavy metals are certainly a part of it. They act vexry
largely through accumulation of sediments in the tissues of
goma of the smoll creatures that live on the bottom, in
addition to what accumulates in the water itself.

Q Arxe these figures on Table 4 showing the mean
loadingas of various heavy metals limited to what you found
dissolved in the water,or dc they also include the heavy

matals that were in the sediments in the satreams?
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A  xncludoavaadimentu in the streans,and most of the heayy
metals are actually incorporated in the aadgmentary mataritlr
carried in the water. You can see they'ra a very high por-
tion of particulate matter 18 Over two thousand pounds
per sqguare mile a day suspended sediments, which is many
times as much as these pollutunta, andrtha pollutants in
most cases. We didn'g meagsure them. I don't have the
figures for this particular cne, but in other places we
found that something like 60 per cent and ofn? 80 per cent
of the other heavy motals were included in the particulate
of course, &ra compounds of heavy metals. fhayudun‘t exist
in most caséa'in 8 purxe state. It's not mﬁtﬁllié i.;d:”
Various compounds, chlorides, phosphates, so on, which
lead is combined in, including some organic elements that
include the metallic constituents.

Q Well, if people drink thc'wnter and not the
sediment on the hottom of the stream, what difference does

it make if heavy metals are found in the sediment sitting

~on the bottom of the stream? A The di!faxenco ;

it makes is that these things are toxic to the creatures,
small creatures that live in the stream to, can de touicfto
the fish directly, or to things like insect larvae that;
the €ish feed upon, and éhia is the reason why they're

included in the water gquality limitations, becauss of their
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the run-off. The significance of it is that hydrocarbons in

Whipple~direct o 48
affect on the environment as well as their effect on humans.
These two considerations are balanced in setting up thae Qntow
qnality standards.

Q General Whipple, have your studicn indicated
the presence of hydrocarbens in urban run-off?

A Yos, they have. Not in this particular case, but in
other cases.

G And, what are hydrocarbons, where would thuy
come from? A Hydrocarbons are extremely
large, complex form of chemical substances and we have
found them in all of the urban run-off that we have tested
for this, for hydrocarbons. The teosts are extremely complesx,
so they're not ordinarily dene, but under a large grant
‘from.the National Science Poundation we wnre'ablﬁ to test
hydrocoarbons in the Trenton and Philadelphia areas in urban
run-off, and we found that generally there were two to four
milligrams per liter of hydrocarbons in thin ordinary urban
run-0ff, This comes presumably from automcbile drippings
and other lubricating ofl that gets out into the streets

and onto the ground, and eventually washes {n there with

themselves, many of them are poigonous to either humans or

to marine species, and that when the water containing hydro-
carbons is chlorinated, this may cause certain more complex

compounds known as chlerinated or compounds,

halogenated
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~ is most concerned with, and are beginning to require protec-

" @hlorinated has becoma a very seriocus one. E.P.A. removed

ficient data to make a statistical proof of it., We have

Whipple-direct 46
and these in many cases are much more toxic, and aome of

them are known to be carcinogenic, so a number of the

chemicals in water that the Environmental Protection Agency

tion against ’undar the water Qquality safe-drinking water act
are compounds that are either hydrocarbons or derivatives of
hydrocarbons that are formed by various processes including
the chlorination of water. This has gone to such an extant

that the entire questicn as to whether water should be

the prwiouzj requiremeant that all water be chlerinated and
this in effect is now the word, and alternatives to chlorin-
ation are being sought in order to prevent the creation of
compounds that may be more harmful than the bacteria that
the chlorination is designed to remove.

Q Do you know whether tha ﬁt.r taken from the
Raritan River by the Elizabethtown Water Company is
chlorinated before being distributed to its customers?

A Yas, it is.

Q Well, is thera any rxelationship to the numberx
of automobiles and the amount they're driven ou the ona hand,
and the amount of hydrocarbons cne could expect in run—off
into streams on the other? |

A We feel that there is. We have no, we haven'’t got ayf-
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\ml‘.y found that in uvrban run-off thare is hydrocarbons, and

- the hydrocarbons tested have chemical similarities to used

l,crankaua oil, so that ve have, 4f I may be permitted a

Whipple-direct o A

in urban areas there are a large number of automobiles, and

phrase, legal phrase, we have circumstantial evidence.
| MR. BENGLISH: Would this be & good
time for thc morning break?
THE COURT: I have a couple of things
I would like to take care of. Let's xscess
until eleven o'clock.
(RECE35 CBSERVED,)
THE COURT: All right, Mr, English. .
BY MR. ERGLISH:

Q Genaral Whipple, to what extent, in your
opinion, can one “"gemnnza from your findings about non-
point pollution at Twin Rivers to the guesticn of non-point
pollution in other multi-family housing developments?

A We cartainly can't say that all housing developments,
multi-family hminq developments are going to be similar.

Wa try to choose in Twin Rivers one that's more or less typi
cal of what's going on in New Jersaey, and, of course, there
will be differences. The principal differences would re-

milt in two aspecta. One would be things that would increase
the gross amount of pollution generated by one housahold,

and that would bs if they had more children, therefore more
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‘meala served, more garbage, more pets, more automobiles.

Phese would all be things that would increase tho total

i

Whipple~direct ‘ 48

amount of pollution that would be produced, and the ether

aspect is how closa the pollution i3 to drains. In multiplsd
family housing, we have more impervious aurﬂécns. 30 habituy-~
ally they're accompanied by Jdeveloped sturm?ﬁraimaqo systems,
and the pollution that falls, there's more gdlluﬁion that
falls on pavad surfaces or else adjacent ﬁo paved surfaces,
drains go that it gets into theidrainuéc nore quickly and
anything th&t affacts thgt, of course, womld affect ths
pallution. Ifyou would have mﬁ1t1p1a~tam£ly housing that
would be developed without an ofdinaxy drainage aysten, andl~
drain the storm water run-off across the countryaide, of
courge you get something quite different. We have to use,
I mantioned before, this is the only data we have on multiple~
fanily housing, and, therefore, we have to use it for lack
of something until we get more experience which may make more
precision, but for the time being, this is iha best way we
have to apply this, the only way we have to apply this
would be to consider factors that might change either the
gross amount of pollution generated pexr housshold, or vary
tha rapidity to which it would enter the drainage systex.
MR, ERGLISH: If the Court plaase, uthis
concludes ay direct axamination, and I would

roanew the-offer into Evidence of General
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Whipplo'a»report. which is D-37 for Identi-
fication.

MR. LINDEMAN: Your Honor, I have
no particular confidence that the pyi1ltance
of the cross-examination will change the
Court's view, I wonder if it might not be
better to await at least the completion of it
before a ruling {s made on that.

THE COURT: All right.

CROSS-BXAMIKATION BY MR, LINDEMAN:

Q General Whipples, you are familiar with a
fair number of muiti-faﬁily dwalling projects in the State
of New Jeraey, are you not? A I wouldn't
say I'm familtiar with them.

Q Do you know about the existence? Have ycu
made an inguiry as to their existence, where they may be,
and what is involved in ordar to determine which multi-
family project you would want to atudy?

A Ch! Yes. I considared what X, the availability of
Qdifferent houasing units, yea.

Q You stated, I beliave, that under Public Law

92-500 that there is a requirament that by 1983 all streanms

and rivers be cleanad up at least to a certain extenty is t

not correct? A Yeno.

Q You are familiar, are you not, with a very laLgu

hat




- FORM 2046

PENGAD CO.. BAYONNE, N.J. 07002

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

whigpla»uzoaa ‘ e 50
multi-family project which im being comstructad by the

Hartz ¥Mountain people, I think, Hackensack Rivar. McaGOW*
lands? A Sorry., I'm not znmiliax with
that,

) You do not know the tawnhounof%xojeet unit that
is Yeing constructed, still bging conatkuméc@ ailthis tine?
A Yo.

Q So far as watersheds are concox?ad. it is true,
is it not, General, that at least that iﬁ ia yaur view that
it {s @ifficalt to %keep clean,if that‘a the proper word,
any and all watershed areas where rcaid.ntiai or other coh*x
struction may be done; ién't that s0? |
A That's c¢correct.

Q And, 3o there ismthing very peculiax necessari-
1y about the Uppoar Raritan watershed area so far as the
fact that it may be Aifficult or there may be certain reas-
trictions that would ba required to keep wha;avar water
areas are, there may be, to keep them clean? |
A It's a typical, I think of watersheds that are used
for water supply, and, of course, the other condition that‘7
relavant i{s that it will have a reservoir at its lower &n&

80 that there are, those conditions, many other watergheds
that have those similar conditions, but there's nothing
special about the Raritan other than that it falls in that

~

particular cstegory.
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Q So far as that, construction of that reservoir
is conc&rncd. there has been nc enabling legislation pasased
to date so far as you know, has there, townrd-its construe~
tion? A I'm under the impression they started |
getting land. There's been no enabling legislation to duild
a ressrvoir, no.

Q Right. Now, is it not a fact, General, that a
function of the nature of pollution that may result from any
run~off ia the character of the area, whether it be from the
point of view of, character of the s0il, nuzber of auto-
mobiles that exiat in a particular area, number of farm
animala, all of those factora? A Yes.

Q Is it not also a fact that in measuring both
the heavy metals, nitrates and phoaphatea, that the nature
and character of the soil through which aﬁy of the surface
waters run has a bearing? A It has some bear-

ing, but most of them come from man's activities in developed

areas.
Q By that you mean the creation of waste materd
als? A Yes. |
Q Now, is that so, true of the heavy metals

concentration that you referred to?
A Las,
Q They come from man's activities?

A Yen, ~
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Q What do you mean by that? Do you mean waste.

materials that, heavy metals come from wasta materials?
A Not entirely waste materials. PFor exanple, if you

consider wvhere ginc cozes from around the house, there is

zinc that comes out, we believe, that comes from probably fr
galvaniging materials that are used that erode off, not erode,
but dissolve off to some extent in the rainfall, so thay're
products of corrosion as well as waste: materials that are
deposited on the ground.

Q 80, therefore, the natures of construction can
be, can be controlled and if it is controlled at least that
might affect the extent of the zinc that would appear in the
run-off; is that correct? A Yes, if we, if
you build a house without any galvanized materials around
it on the fences, in the house, would eliminate that source
of the zinc, ves.

Q Do you know, by the way, if it's possible to
do that? , A It's possible, yes. It's
possible, of course.

Q What about some of the other heavy metals,
cadnium, for example, vhat is-- A I can't
tell where cadmium comes from in urban areas.

Q How about nickel? A I can't

say whare nickel comea from, no.

Q Lead? - A lead comes vary materi-
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ally from automcbiles. The tetraethyl lead in gasclines -

there's some lead used in, of course, in batteries; and

arcund houzes to & limited extent. But, the lead,we think,ig

probably associated mostly with automcbiles.

Q Now, the contribution of automobiles to pollu-
tion in the run-off, is that hacauacﬁthaxowis spillage from
the automcbiles, or is it the exhaust or what? I'm really
curiocus to know how that happens. A The exhauvet
dxippinga from the under carriage, Aust forms on automobiles
and accumulates oil and grease from the lubrication of it,
and from leakage axound gaskets, falls off onto: the :troots

Q How about chromium? What's the soﬁrce of
pollution in chromium? A ¥Well, chromium
on automobiles, I suppose, may contribute some, hut I don’'t
know where éhe chromium comes from, We haven't been able
to get down to checking in detail the origins of any of
these things, and I'm giving you mainly the impressions that
I formed in considering where this might be from studies
I've made, but we have not actually traced it,

Q Have you meagsured the differences in similar
housing or other daveloped areas, Aifferences in the run-
off pollution based upon the nature and character of fh&
soila through which any of the material runs?

A Yea, we attempted to Ao that one in one of our

earlier studies. ¥a toock, we considared there would probab)
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be major differences between the land in the alluvial plains

L 3

or outwash, sometimes called outwash plains that are general!
1y east of Highway 1 in New Jersey, which are old coastal
plains, apd the land back of this which is the erosion of thL
rock formations, and we made a special analysis by taking
areas, undeveloped areas, agricultural aress, and housing
areas in those two gquite different types of topography and
solls in order to deteramine what we expacted to be con-~
sidexrable diffarences. Ve were unable to find the differenchs.
I don't say they don't exist, because they unguestionably
do, but thay were not sufficiently obvious that they could
be determined.

Q Are you saying that you couldn’t datect the
extent of the difference, or the reasons for the differences?
A We couldn't detact, there are many variations from
place to place, but we @0 not detect, from the data we had
we couldn't detact there was a difference. There was un-
questionably some difference, but not nuzttciantly great
that we were able to detect it. The main 4i{fferences cane
and thae differences in the development, the undaveloped lands,
two different soils and topography were different. Similar
agricultural lands are similar, housing lands sinilar, but
as betwesn one topography and soll type and the other, the
difforencas are not sufficiently great that’ﬁa were able to

dotect tham. ~
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thea?

THE WITNESS: Do you mean, when you're
talking about pipes, are you talking about
drainnge, storm drains?

MR, LINDEMAN: Yes, sir.

A No, I'm not familiar with the regulations, storm

Whipple-cross » 85

Q General, can you tell us, please, what regu-
lations, if any, existed as of 1969, respacting the charactern
and conastruction of drainange systems for the purpose of

cleaning or filtaring surface waters?

L3

THE WITNESS: I'm sorry. X don't under:
stand the gquesticn.,

Q o you know £f there were any regulations by
either the Dupart#ant of Environmental Protection or evan
the Dnvironmental Protection Pgency regarding the kinds of
drainage, pipes that would be built or that could be built,

and whatover filtering operations those pipes night have in

drains, in 1969,
Q Do you know if thexe were any?

A I think it varies from municipality to municipality.
I'm quite sure there were no Federal regulations at that
tima,

Q How about the Department of Environmontal

Protection? Did it have any? A I'm not

~

2UxD.
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 ing it before it's released. Thiz will be done by aystemzv
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Q It is possible, is it not, that storm dkuidu_
can contain some kind of filtering device or process in them
s0 that surface waters can de treated before thay are ulti-
mately discharged? A This is, theoretically,
posaible. I'm not aware of any case in which it's been
done in New Jexsay.

Q Are you aware Of any system by which surface
waters are tregtga. though, whethsaxr it's in the draining
pipe, drain pipes or otherwise? A Oh: Yes.

Q How is that Jone? A It's not
done very widely at all, but there are cases in which they
are. The City of Chicago is about to enter into, I think,
2 system. It would cost about a billion dollars, system
called TARP, T-A-R-P, which is for the purpose of accumu~
lating their, their drainage from their combined sewers,

which, of course, is very largely storm run-off, and treat-

of aeration and sedimentation,passing 4t through soms form
of primary, what's essentially, what's called pri-
‘mary treatment before it's released to the rivers. This ia
in its very early stages. The treatment part has not yet
been buflt. Some of the tunnels have been built, but this
is a definite plan, and will bo accomplished because of the

apecial conditions in the Chicago area.

Q It would have been possible, would it not, fox

i e VA a5 A ek
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report, or in your testimony, d4id you not refer to Saddle

the developer of Twin Rivers, and perhaps even Saddle

River, was it, another dsvelopment you raferred to in your

Rivar? A I don't remenber referring to
Baddle River.
Q Ag far as Twin Rivers is concerned, it would

have been possible for some treatment to have been accorded

to the surface water run~off? A Ch! Yes.
Q And, do you know if it was done?
A What they 4id, they put in, have no treatment, no.

They have a detention basin, thoy\havu noe treatment.

Q Are there not various treatment measures that
could have affected the extent of the pollution that you
discovered? A Gﬁ: Yes. Urban run-off could
be, of any kind, could be treated. The Mational Commission
on Water Quality made some estimates what it would cost to
treat urbin run-off nation-wide, very rough estimates, and
they estimated that it would egst*$199.000,000 to give
primary treatment to all the citles of the U. 8., to the
urban run-off from all the cities in the U. 8.

Q You don‘t have any idea what tha cost would
have been in the initlial stage of construction tor‘nllawancn
for treatment of the surface waters in the Twin Rivers
project, do you? A 30.

g = But, it is possible that such tzeatmont coul&
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have taken place, and that the extent of the pollution that
you obasrved would have been less or could have baen less,

could it not? A It's entirely posaible.

Q Would you not say, General Whipple, that the con-

struction of 300 multi~family dwellings in the Township of.
Chester, and in the Uppef Raritan watershed, would undoubtedly
be detrimental to the environment?
A To some extent, yes.

Q They would be more detrimental, parhaps, than
if they were all single-family houses, would they not?
A That's correct.

Q Is the fact, what is your view ahout the con-

struction of 150 multiple dwellings on one 2%C-acre tract

in this watershed, as opposed to just single-family dwelling
on such a tract? A I would say that it uuuldf
cause, approximately, twice as much pbllutiop~ to put in
the same number of dwellings in multiple-~family housing as
it would to put them in single-~family housing.

Q Now, it is possible, is it not, in‘thn con~
struction of a multi-family project to control the extent
of pollution, both from surface waters undxnny other source,
and perhaps easier than in a whole collecticn of single~
family dwellinga; isn't that so? A Yes, but
the ease i{s--. It's a Aifficult and expensive process.

Q It c¢an be-done, and, in fact, the cpportunity
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for caﬁtxal ih aJmulti-family project is xnilly greater ﬁhan
it is where there are scattered individual ﬁnlts over tha
landscape:; is that not so? a - I have to say
theoretically, ves. But, I don't regard that as a practical
likelihcoed that will ever happen.

Q Is there any contxol for the, whatever seepage
may occur from septic tanks, individual housse septic tanks
into the environment, so far as you know?

A You're talking generalities now, not any specific--

Q Yes, parhaps I ought to preface the question
by asking whethar or not there is seepage that cccurs from
septic tanks for individual homes?

A Ch! Yes., Of course there is. There is seepage.
That's part of the process. You expect that seepage.

Q Is it not likely, 1f not possible, that
that seepage hazs some adverse effect in the pollution of the
watershed area? A - I think that depends very
iargely on the type of saeptic tank and the very, and the
type of soil in which it’'s constructed. |

Q The Department of Environmental Protection
is at least one agency in the State of Wew Jarsey that has
something to gsay about the conatruction,and the placement,
and the aize of a septic tank for an individual house, does
it not? A That's correct.

Q And, similarly, such a department would have
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somathing to say about the construction and the controls
that would be incorporated into a multi~-family dwelling
that would be constructed in a watershed areany ia that not
so? A They have something to say about, it
would depend what the multiple-family dwellings were going
to do. The primary controls, as I understand it, are muni~-
cipal, and I'm not aware ©f the details of what the Dapart-
ment of Environmental Protection would require, unlasuv

there was some flagrant insult to the environment.

'

Q Whatever it would be, though, it is your under
standing now,in a field that you have so much expertise
and clearly do, that there are governmental agencies which
exist today that oversee the plans and the construction of
developments including multiple-family Adwellings, are there
not? A Yes, but not the urban-~, There are no|
regulations that require the, that I know, specifically
regulating the treatment of urban run-off from these multi-
ple family dwellings.

Q And, yet, these agencies, wheather thay be
State or municipal, do have something to say about drainage
systems per se, and are you aware, by the way, that the
Township of Chester, for cne, requires that an environmental
impact statam@nh be submitted in connection with the con-~
struction of a project of multi-farily dwellings?

A No, but I'm sure that's correct,
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Q Well, I think you can take it that it is

correct. I don't mean to be guizzing you on that necessarily

Gy

Aseuming that there is one, that the, cne of the purposes
undoubtedly would be that the municipality would know, or
the State would know what it is you're going to 4o, and what
effect, if any, vour project is going to have in, on the .
environment; is that correct? A Yes, sir.

Q And, the purpose for that is to, first, io tell
what you're going to dor secondly, what's going to happen,
and then whatever agency would be involved, to tell you what
you really ocught to 4o, whether you already planned to pro-
test the environment, among other things: isn't that so?

A In general, ves.

Q Is it not a fact, Ganeral, that there is a

difference in the nature of pollutant run~off that you
might ohserve where thera is a housing project of aévan units
per acre, as opposed to half that, lest's say, for ovex-
8ll density? A Well, the number of units per
acre, i{f you have more units per acre, you have more pol-
lution. I'm not sure it would make any difference in fho
amount of pollution per unit,

Q ' ia that measurable? Are you able to actually
measure the pollutant per unit where you--

A Ch! Yes.

Q Yhere youw qgot, let's say, if you had seven
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hundred per acre as opposed to three per acre, ¢ould you
really measure the aextent that each oOne ptodngpa»pollutant?
A You don't measure them separately, but you know the
ancunt of acreage and thes number of units, siople matter of
division, £find out what the pollution per unit is in either
case.

Q What I'm trying to find out is this: Isn‘t
it really vary different to measure the pollutant per unit
where you have a great mﬁny units in a given area as oppoanﬁ
to a few? I'm just wondering if the rise of creation of
poellution isn't geometric as opposed to arithmetic. I don't
know this, It just ae@mﬁ to me that would be likely.

A I wouldn't say it'n exactly goomet:ic. but it cer~
tainly does dapend on the, certainly does increasa with the,
with the multiple~family as contrasted to the aingle-family.
Wouldn't say it's geometric to any paxticular ratioc, but is
certainly increased.

Q Similarly, the nusber of multi-family dwellings
in a fixed areaaffects the extent of pollution per unit:
is that not s0? I mean that you have more geometrically,
or at least scwe extent, goowatrically than arithmetically?
A I don't think that's the case. The reason ia that
the, the reason for the increased, the increased pollution
per unit is related to the proximity of the units to the

drainage system, and the lack of intervening lawns. Now,
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multiple~family housing usually has the hougtc clumped one
house right next to the next one. This is the nature of it.
Now, that is, because of the parking and the roads, this is
inevitably connected to a drainage system immediately. Xow,
if these clumps of houses are served by drainage systens,
are spaced nmore widely across the landscape, I wouldn't
think that wculd have any effect at all or any appreciable
effect that you could measure on the pollution per unit be-
cause of the nature of the, of the affect. It is ths prowi-
mity to the drainage and the fact that these households
are close, one to the other, and not the total number of
units per acre that governs the run-off, pollution per unit.

Q Is tha pollution greater if the drainage pipes
are closer to the immediate scurce of the run—-off than
farther away from it? A Yes, that's right,

Q So that if the, if the surface watar, rain or
whatever, has a chance to seep through the soil, there is
some effect upon the sxtent of pollution by virtue of that~-
A This is correct, and that's the reason why the single
family housing characteristically has less pollution than
the multiplo~fam¢ly housing.

¥ Did you make any study in Twin Rivers of the
Aigtances of the drain pipes, inmediate source of the run-—
off£? A Well, there's no way you could messure

the distance. Naturally, the sourcas of pollution, natuxalﬂy
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the garhage cans neaar the back door, drainagg 13 not far

off, parking areas in front of the house, they are all
served fairly closely by drainage systems. In order to

avold the accumulation of the run—-off from all of these

anything, I think that's gsufficient,
MR. LINDEMAN: Just bear with me one
moment, if your Honor please.

Q General Whipple, 4id you tastify on direct

examination you get somawhat more nutrients from agricultural

land than you Ao from residentially developad lana?
A ‘Ho. I testified they are  gepending®n the type of
agriculture, type of devolopment, that they hoth have a
¢onsidetab1e range which overlapped,so I can't say definitel
‘residantial land has more mutrients than agricultural land.
MR, pINnaMANu I have no further guesti

REDIRECT EXAMINATION BY MR, ENGLISH: |

Q General Whipple, I understood you to say on
cross-examination that you 4o not consider it practical to
have extensive controls of the run-off from multi-family
housing projects. Am I correct in my impression of what
you said? A I said that it wasn't practical
to have treatment.

Q Treatment, All right. And, what is the,

why ia, what is the reason for that view?

¥

ons.
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A The reason is that run-off from these projects comes
in very great peaks. You have 2 heavy rain, you have a tre-
mendous amount of run~off that occurs only for a short
pexiod of time, but it has to bo handled, and so it is
generally not economically fsasible to»providn for treatment
of it.

Q In other words, you have to provide a large
capacity of your treatment plant for only occasional use?

A Yos, and it would De an expensive business, and it's
only in situations such as Chicago and tentatively in San
Francisco where they're very large cities, and have parti-
cular situwations that they have really seriously found it
deairable to go into the treatment of urban run-off,
MR. ENGLISHs If the Court please, I
again renew my offer into Evidence of General
Whipple's report which is D-37 for Identi-
fication. |
MR, LINDEMAN: One other gQquestion be~
fore getting to that, your Hoenor.
RECROIS~EXAMINATION BY MR, LINDEMAN:

Q Regardless, though, of the extent of any par-
ticular rainfall, General, it is possible that surface
waters can be Adetained in some kind of a detention pond or
peool, treated at that point, ian't that so, and that, there-

fore, would make the cost of treatmant of surface waters
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lower? A Yes, and that, of course, is what's
being done in Chicago. They're actually taking the surface
waters in deep tunnels and raeservoirs so that it can be

treated over a period of time.
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MR. LINDEMAN: Your Honor, on the
offer, I renew my cdbijection to it for the samﬁ
rensons that I stated before, and also for thﬂ
reason that I think the Court can even tell
from the testilmony of the General that not
evarything in the report was the subject of his
testimony. In fact, I would say it just seems
to me it’s about half of i{t, and I think that's
for a good reason. They 4idn't want to put
all of that testimony in it.

THE COURT: I think from the standpoint
of vhat I have heard from the General's
testimony, I don't feel that the report is
nacessarily that much more relevant that
it should be marked into Evidence. I'm satis<
fied that his testimony is sufficient here;
the remalnder of it, complexities of it, withgut
total explanation, would not bs helpful to the
Court., I'll sustain the objection. I have
a non-relevant question that I would like to

ask off the record.
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(DISCUSSION OFF THE RECOAD,)

THE COURT: Thank you very much,
General. Ycu may step down.

MR. FERGUSON: Our next wltgnss is
Mr. Carl BEby from the Soil Conservation Ser~
vice. We subpoenaed him to'bc here at 1:30.
I expact him here axocund 1:00, 1115,

THE COURT: We'll break until 1:3b
then. Thank you.

(LUNCHEON RECESS IS8 OUBSERVED.)

MR. FERGUSON: Mr, Eby, will you take

the stand?

CARL BEBYX, SWOrn.
DIRECT EXAMIBATION BY MR, FERGUSON:

Q Mr. Eby, by whom are you employed?
A The U. S. Soll Conservation Service.

Q Is that an agency of the U. 8. government?
A Yes.

9 What department? A Department

of Agriculture.

Q Are you here today pursuant to my subpoena
issued to you in your capacity as an employee of the U, S.
government to testify in this litigation?

A Yes.

Q Myr. Eby, would you state for the record and
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the Court your educational qualifications?

A I graduated from Rutgers with a Bachelor of Science
leqres, thres yearas of g?aénate work at Michigan State
University, and then I came back to Rutgers and did another

yezrr of graduate work,

Q What year did you graduate from Rutgers?
A 1934.
Q Would you tell us your employment after

graduetion from Rutgers or your last year of gragduate odu-
cation, whichever first occurred? A I worked in
the State of Michigan for the university as a moil scientist
doing s0il mapping in the field.

R What yeaxr was that? A That was
'$0--, after graduation from Rutgers in "54, until July of
'56, and then I went in the Army for two years,snd I went
back and worked another year in Michigan, and then I camne
hare to New Jersey to work for the Soil Conservation Sorvice
about, Spring of °5% or '59,

MR, FERGUSON: Lat me interrupt you.

Q ¥hat field was ycur degree from Rutgers in?
A Research and Agriculturae.

Q And, what work did you, what field 4Aid you do
araduate work in? A Soils, soil ganesis ind

clasaification.

Q Now, whad you came back to work for the Boil
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CQnso:vation $cxvica in 1958, in New Jersoy, would yosu tell
ug what pésition }cu hala, far whom you worked, what agency,
and briefly what you 4id in each ons of them?

A | I worked for the Solil Conservation Servica, U. S,
Departmsnt of Agriculture, as 2 field soil scientist in
soaecsat County.

Q Will you tell us what a field soils scientist
does? A He prepares soil survey maps, chacks
on 801l conditions, assists the conservationist with deter-
wining 70il properties in the field, Then after I finighed
in Somerset County, I came to work in Morris County about
1981 or '62, I don't know, right in there somewhere, and 1
was the party chief in directing the survey in Morris
County until its ccmpletion. Then, I wrote up thé soll
survey report.

Q Will you just interrupt yourself briafly there
and tell us what a parcty chief for the Soil Conservation
Servica doing a g0il survey in Morris County in 191, would
4o, and what wae the purpose of your work?

A I directed the soil survey. I had, for part of the
time, two ficld soil scientists working with me, and part
of the tiwe, three. I had a few other part-time workers who
did drafting work in connection with the ausvey. I super-

viged them. It wes my reapdnsibility to supervise the sur-

vay and see that lt got” done.
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A 1961 the work was finished up.

Q@ . Se t§gt we know what we're talking about, is
this décuggnt_m;tkcd, *Soil Survey of Norris County, New
Jersey,"” is that what you'‘re talking about that you did the
soil survey work for? A Yes.

Q Please go on. I think you indicated you were
the party chief in Morris County around 1962.
A Once the fleld work was finished, I prepared the soil
survey report, and got the maps readﬁ. Then, I was finished
in Morris County. I was transferred to the State Office,
and given th§ position there of the Soil Correlator for the
State of New Jersey.

Q@ Now, would you tell us approximately when you
ware finished with your work in Morris County?
A I'm bad on dates.~-

MR. FERGUSON: I'l)l give you--

@ a1 right. I show you a document marked D-l
for Identification in this trial, entitled, "Soil Survey of
Morris County, New Jersey, U. S. Department of Agriculture
Soil éonxo:vation Service, Publication Date-~-"; will you
tell us Lif that's the document you're talking about, and when
the publication date was? A Yes. This is the
document, md it was finally published in 1976, but the work
was completed and the descriptions approved in 1971,

Q ~ Now, between the time when you started on this
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project and the publication date of 1971, would you tell us

what, if any, information was available in your office with

respect to the socil classification work you had done, how it
‘was available, and whether it was available to interested

planners, developers, scienti sts, whoever might come and

ask for it?

the witnesses would dbe and the nature of their

71

MR, LINDEMAN: One moment. I certainly
have no questions addressed to the witness'
gqualifications, but I do have this observation
which is somewhat of the form of an cobjection
to make to the testimony. 1 believe that

Mr., Eby's name was furnished to us in a letter

—

I think it was fairly recently, I'm not sure.
I'm not, I don't really acknowledge that the
furnishing of the name as an expert fully
complies with the rules wh@ro we propounded

interrogatories early in the game and asked whp

tastimony. But, notwlthahﬁndinq that, we're
ag interested in the truth as the Court is, an?
inscofar as Mr. Eby's testimony, I think, is
sought today to enlighten the Court on some
documents that wers refarred to by Mr. Lloyd,
I would have no objection because I think that

wa should-know rather than not know, but if
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he's going to go into extensive testimony on
the s0il of Chester and a number of other
things which we 4id not have an opportunity to
examine on, X think that wouid be improper.
I'm not really sure what Mr. Fnrquson'intonds
to &0, though. |

MR. FERGUSON: I did not intend to call
Mr. Eby until Mr. Lindeman objected to thﬂ
N.R.I. going in on the basis that according to
Mr. Lloyd's testimony he conferred with Mr.
Eby about some of the inputs to his maps, and
is the source of his information. However,
and so the principal purpose of his testimony
is to offer that foundation, and to explain
for the Court what a lot of this base infor-
mation is, and hew it was generated. I do
intend to ask Mr. Eby a few questions from his
perspective as a soll scientist. about the
general nature of the soils in the Peapack
watershed, which is the particular region in
which the subject site is located. I do not
intend to go into extensive testimony about
all the soils in Chester Township.

MR. LINDEMAN: If your Honor please,

that being the case, 1'll reserve vhatever
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A Well, as the work was completed in sections of the
township, we prepared interim sheets containing the informa-
tion. on the soils for those particular areas, and made

coples of our soil suxvey field sheets available to them.

Q
A Yes.

Q

whether he came to gee you, and if so, when and what huppan#d?

objectiona I have to the particular queations.

73

THE CQURT: Fine.

MR. FERGUSON: Igsctur as this witness
is an expert, and insofar as any of his ex-
pertise 1is called for, X have offered his
qualificationg--

MR. LINDEMAN: I'm satisfied.

MR. FERGU3ON: He's a fact wltncli as tp
what he 4i4d and why.

THE COURT: Fine. Go ahead,

MR. FERGUSON: I think X was in the
middle of asking you a quesation. I forgot
what it was.

THE COURT: What, if any, information
in your office exists on soil, existing on
soil classification was nade availadble to

planners and experts.

Do you recall Mr. Thomas Lloyd?

Would you tell us what you recall him doing,
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A He cans inﬁo our o!fiba with a group of students,
and I believe he was a student himself at the time, at the
University of Pennaylvania, seeking soils information on
the north branch of the Raritan watershed. He was doing

a study of the quality, water guality in the north branch
and making a atudy of environmental factors that would have

an impact on that,

Q Did he reguest the soil sheets and data thch
your office had genarated? A Yes.

Q Md you give it to him? A Yes,

Q Did he, do you know what he 4id with it?

HR. LIBDEMAN: For one thing, one of th¥
preceeding questions was lending, I'm not cony
cerned with that. Did he knéw what he 4aid
with them, that's too vague, I think.

MR. FERGUSCN: I°ll rephrase {it.

Q Md Mr. Lloyd return to you and show you the
results of his work? A Yes.
Q wWhat 4id he show you? A He

showed ua a series of interpretive maps that he had made
using the infermation and the criteria that we gave him.
He raised some guestions about ercdibility, the fact that
the K factor by itself, which is a statement of the erod-
ibility, was not a particularly usaeful item to prepare a

map for, and wondered i he might in some way combine the
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K factor with other soil faétarn.and after some discussion
we arrived at a point where he could combine degree of slope
with X factor, and produce a map that would presant a picture
of relative erosion hazard. We saw all his interpretive
maps showing degrees of limitations for houses, septic
systems, I Jdon‘'t remember the others.

Q Did you Jdo any particular degree of reviaw of
Yr. Lloyd's work at that time, or how extensively Ald you
get into his interpretive map, maps, and how they were pre-
pa?eﬁ? A Only to the extent that we 4in-
cuszed with him the criteria that we were using and showed
him how to apply those criteria to the maps, and showed him
tha method to use to prepare the maps, and then to look at
somg of the maps and see, just check to sees that he had
applied the criteria as far as we could see.

Q And4, what was your conclusion vhen you asked
that gueation? A He had used our informa-
tion the way that we would like to see it used.

4] How, before we get into looking at the indi-
vidusl maps, I'd ask you to take Exhibit»bwl for Identi-
fication and would you, in your own uorda; tell thae Court
what this soil survey document is in terms of the kinds of
information it presentg-- A Well, it's a,
it's an inventory of the soil resources of Morris County.

Q Could I interrupt you and ask you if there is
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a nationwide or regional prdgram of preparing these soil
surveys by the Soil Conservation Service?

A Thore is a natlonwide program. It's carried out by
tha Soil Conservation Service in cooperation with the Land

Grant College, experiment stations.

Q When did this program start, do you know?
A Oh, this particular phase of it about 1935,

Q Hasz it been ongoing ever since?
A Yos.

Q- Bo you know how extensively across the country
it's been going on? A Well, it's going on all

over the country. It's in every state. Some states here in
the east are nearly finished. Moat siates have a program
to complete the soil survey in their atate.,

Q " Do you know, by the way, how wmany employees

the 30i) Conservation Service has doing the soil survey work

acxoss the country? A Ho, X &on‘t know. Many.
Q Do you know how many thexe are in New Jersey?
A Right now involved in the 30il survey, we have seven

80il scientists employed by the Soil Conservation Service,
and three esployed by the State of New Jersey working under
our supexvision.

Q Now, I believe I interrupted you when you were

telling ua what the types of information contained in the

s0Li1 survey are, and the purpose which they were gathered for?
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A Okay. It's an inventory of the soil rasources. It
has a map showing the locations of the 4ifferent kinds of
soils and a description of each kind of soil along with
various interpretive tables showing how the soils might be
ugsed and how they react in diffeient managenment .

Q Now, tho interpretive tables,would you tell us
a kit more, in z0ome more detail what the interpretive tables
are, and their purpose? ' A The interpretive
tables are based on properties of the soils, evaluated

for different criteria as to how these properties affect

use and--
Q Would you give us an axample?
A Well, there's a community developmont tabla-~
Q Is that on page 88? A Yes. It's

entitled, "Town and Country Flanning.®” That table--

MR, FERGUSON: Excuse me, Mr. Eby.
With Mr, Lindeman‘s parmission, I would ask
that &8 copy of this document be shown to the
Court so that the Court can follow the wit~
nass. I do {ntend to move the document into
Evidence as a foundation document, and speci-
fically some of the tables, and the mnthodology
usad and the purposes for the report itself.

MR. LINDEMAN: The document is going to

get into Evidence. I don't have any objection.
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Might as well be marked now than later.
THE COURT: It will be marked in Bvi-~
ldenco. then.
Cpet,
into Evidaence.)

. book, was received and marked

Q I believe, Mr. Zby, you were sabout to rafer
to approximately page 88--

MR. FERGUSON: BExcuse me. Let's give
the judge the one that was marked in Evidence,
and you can refer to your copy.

(COURT OBSERVES.,)

Q Icall youk attention to the section on page
88 entitled, "Town and Country Planning,” and ask you if,
I'll agk you what the purpose of that section ia?

a That ia an introductory statement as to the concepts
that were used in making the table for, “Town and Country
Planning.” It covers the ratings, "slight, moderate and
savere,” and tells what is meant by those,and then it goes
on £o list the uses that were evaluated in the table.

Q Now, going back to the first sentence, I*ll
just read it for the record, "This section ia mainly for
land planners, municipal officials, developers, owners or
users of land, and others who are responsible for the pre-

paration or evaluation of land use plans or for community

development.” I would ask you to camment upon that sentence,
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and tell us if you can, as an employee of the Soil Conser-
vation Service, why it‘is thexre~~
MR. LINDEMAN: X objsct, your Honor.
I don't think it's, intexpretation is neces-
sary of that sentence.
o THE COURT: Isn't it self-explanatory?
MR. FERGUSON: I want to emphasize, if
I can, the purpose of the collection of this
data, and the presentation of the data in the
raport.
Q Is there anything other in that sentence the
Court ocught to know in evaluating the use of tha Soil
Conssrvation Service data for, "Town and Country Planning?®
A I think the real key here is that soils information
should be umsaed, if it is to be used at all, should be used
in the planning process, the soil survey, these maps, these
interpretations are to be used in the planning process
rather than for specific on-site interpretations as to what
is at a point on the landscape. Because of th.'qacuxu of
soils, in the mapping process you have to make inclusions
of a great variety of solils thﬁt occur in ihc landscape in
the mapping unit. But to know what soll ie at a point in
order to Jdesign where you're going to put, say a house, in
order to design a foundation, you must go to that point and

study the soil and make-your meaaurements fo design a foun~




- FORM 2046

PENGAD CO.. BAYONNE. N.J, 07002

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Ihy-direct BO

dation,so that it's very important that you dont try to
substitute soil survey information for on-site invtathation%.

Q Is it correct-- |

MR. LINDEMAN: BExcuse me. May I ask thL
court reporter to mark that anzwer, please?

Q Another way of stating it is that this document
is not apecific enough to enable any particular concrete
decision to be made with any, with respect tc one point of
ground? A Yeou,

Q ¥You mentioned the ratings of slight, moderate
and severe. Would you explain what those ratings are for
the benefit of the Court? Pirst, I'd ask you if that was
the firat classification, nomenclature, that the Soil
Conservation Service used? A ¥o. That wvasn't
the first. We started out speaking in terms of guitability
and unsuitability, but we found that places that were
aaid to be unsuitable because of other coniide:atians.nayb-
the economic considerations or the fact if we rated it as
unsuitable because you couldn't satisfactorily dispose of
sewerage effluent on the site, a person could build a sswer-
age treatment system, central sewers, and then the limitation
was removed, so that, or an engineer wuld come up with a
design that would satisfactorily remove the limitation, so
instead of speaking in terms of suitability, we now speak in

terms of dagrees of limitation, and that's what the slight,




- FORM 2046

PENGAD CO.. BAYONNE, N.J. 07002

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Bby~direct ' 81
moderate and severe limitations are. They're largely based
on ccénomic.aonsidoxaciona.
Q Would you tell us, then, the definitions of

slight, moderate and severe as used in D-1 in Bvidence?

A " They're contained here on page 88, rating of slight
means that the soil properties are generally such that the
s 0il is satisfactory for the intended use without any major
changea in design. The rating of moderate indicates that
there are limitations in the soils which would regquire
specific design of whatever function you're doing to over~
come those limitations, would cost a little bit more money
to 40 8o, and then the rating cof severe means th;t the soil
propexties are s0 unfavorable that it requires major changes
in design or structures to overcome those limitations.

Q I call your attenticn to page 90, and ask,

Table #7, and ask you to tell us what that table is, anad
what its utility might be for the heading of “Town and
Countxy Planning?® A Nell, that table lists
the soils throughout the county, and then the series of
potential use of the soils across the top, and gives the
degree of limitation and the reasons, major reascns for the
limitations in each of the columns. The way in which this
information ought to be used is in the planning process to
select those areas which are most suited for a use, and whig

if uged for that, would have the least impact on the environ

h,

Lod
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cular purpose, would be the most cxpcnsi.vu to design, to
overcoms those limitations, and have potaatiauy the greatest
impact on the environment.

Q Could irou give us an example of scmething which)
would be more expensive to overcome and would have more of
an impact on the environment? A Well, the
clagsic is the flood plains. We would rate a flcod piain
as having 2 severe limitation for a housing site. A -poucm'
could overcome that limitation as far as flood haxard by put-
ting £4i11 in there to raise the structure above the level of
the flooding. The flood limitation is removed, the impact
on the environment is that we've removed that particular
portion of the flood plain from its natural function in the
landscape; that is, to allow the excesas water to apread over
it ahd to remain there for a period of time, and then flow
away briefly after the storm is passed, and prcbably to

move the flood somewhere else.

problem
Q What about steep slopes? Can you give us an
example of how that can be overcome, and relative cost factor
A You could go in and regrade the whole area. In hard-
rock country, which this area is, this would prove, if you
are going to cut down into the soll to any depth, say 10
feet or something like that, you're qding to be encountering

rock and stones, would be uncovered, which would then have

?
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to be disposed of in some way. You jﬁat have to tear up
the whole landscape to get rid of a steep slope.

Q Mr. Eby, I would ask you whather the classi-
ficatiomsof slight, moderate and severe as you have testi-
fied to are used in the body of this document for the
specific asnil descriptions themaeslves, and I'm referring
raxlly to pages 10 through, I guess, 582
A The degrees of limitation are not used in those
descriptions. The reason was that if we give degrees of
limitation in the tables, and we give degrees of limitations
in the text, wmaybe in two or three tables the process of
editing to see that we were consistent throughout was just
too much of a job, 80 we used the degrees of limitation in
the tables only. In the narrative descriptions of the soils|
we list simply the klndaAof limitations that that scil has
rather than the degree. Slight, moderate and assvere are not
used in the narrative descriptions of the scils.

Q S0, then, to determine the kinds and extent of
the limitations, you used both Table 7, which has the
degree of limitation, and the English-language dsscription
aa it were, of the soil to give you the gqualitative nature
of the limitation? A Yes.

Q Mr. Eby, I call your attention to this mny.
which is Exhibit D-24j, I believe that's just for Identi-

fication, and ask you if that is ons of, that caption,







