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COURTi Allright,

MR- ENGLlSHt Xf your Honor please, our

witness this morning is General William Whippl

Jr.* who is currently the Director of Water

Resources Research Institute at Rutgers Uni-

versity. He is at the present tine one of the

consultants to the State of Hew Jersey in de-

vising a state~wide water plan, and will dis-

ctiss the situation respecting the water supply

in northern Sew Jersey, the role of the Raritajn

River, future supply, with reference, among

other things, to the confluent* reservoir and

the significance of protecting the water quality

of the Raritan River. Be has had experience i|n

what is called Section 20$ Planning, which is

the requirement of area-wide water quality

management planning called for by an act of

Congress known as the Federal Water Pollution

Control Act Aiaendments of 1972, sonetlnes re4*

ferred to as Public Law 92-500, and X might

state parenthetically the kind of planning

required by the Federal legislation has been

mandated by the New Jersey Legislature in a

statute that was signed by Governor Byrne la«i:
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This planning includes, among other

things* consideration of What is called non-

point pollution, which im the sort of pollution

that does not com© out of & pip© from the

treatment plant, but covers such things as aur

face water run-off, ground water seepage* and

that kind of thing* and one of the requirement

of 208 planning Is to consider the effect of

land use on the water quality*

General Whlppla has done extensive

research In the whole area of non-point pollu*

tion, and Is prepared to testify to the resultji

of that. My understanding is that as a broad

generality this shows that the more Intensely

or densely you use the land, the greater the

pollution resulting from non-point sources*

We have for presentation in Evidence a

recently completed study of the non-point polljt

tion in a multi-family housing development at

a place called Twin Rivers* which is near

nightstown, Now Jersey* which quantifies some

of the kinds of pollution that result from

that sort of land use* We expect that the

witness will also discuss the significance of

heavy metals in the water and the effect on
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water quality in aquatic life? further, that he

will talk about the element of hydrocarbon* in

urban run-off* and the consequences of treat-

ing water containing hydrocarbon* vlth f luorinje

as part of a purofication process, and the

chemical result of all that is. to produce cer-

tain kinds of toxic and carcinogenic materials

X think, in brief outline, that covers What

X expect General Whipple to testify about*

rm COURTi A H right. Pine. Let's

have him sworn in*

sworn

DIRECT EXAMINATION BY MR. EKGLISHr

0 General Whipple, what is your present occu-

pation or position? A I'm the director of the

Mater Resources Research Institute at Rutgers University.

0 How long have you—*

THE COURTt General, you* 11 have to kee|p

your voice up a little bit, if you would*

please. Director of what?

THE wiTNBSSi Water Resources Research

Institute at Rutgers University.

0 And, how long have you held that position?

A Over 12 years.

Q X show you a document which appears to be a
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Whipple-direct : 5

curriculum vita© of William Whippie, Jr., and ask you If that

ia your curriculum vitaa? K Yea, that la

correct.

MR. UNJQEM&Ks Is that what you showed

mm this morning?

MR. ENGLISH: Yea.

If tha Court please, I offar the wit-

ness* curriculum vitaa into Evidence.

THE censer t I>~3$. Any objection?

MR. LIHD2M\N? X have none* your Honor.

(D-36, curriculum vltae« was r*c*iv*a

and marked into

0 General Whipple, vhat has b««n your formal

academic education? A X had one yaar«

Louisiana State University, four yaara military acadamy#

tr#at Point* and three years of graduate work at Oxford Uni-

versity, which gave me tha degrees B,$» from Heat Point,

B, A, and M. A. from Oxford, and than a year of graduate

work in civil engineering, Princeton University, giving tm

the dagree of C. E.

0 Were you a Rhodes scholar while you were at

Oxford? A Yea.

Q And# aubaequent to the completion of your aca-

demic education* what, briefly, hae been your experience?

h X had 30 year* in the Army Corps of Engineers, workirig
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in peacetim© very largely oa civil works which are the flood

control, navigation, hydroelectric power works of the Corps

of Engineers, including water supply in the latter period of

that time. &£ter this, I retired and worked for several

years as a chief engineer for the Slew York World's Fair

Corporation* then, after a brief period of consulting work

in.ffanr ?ovfe# I took my present position with the Hutgers

University.

Q What rank did you achieve while you were in

the Army Corps of Engineers? A Brigadier

General.

Q Can you describe generally for us what kind of

work you have done since you became associated with the

Watar Resources Research Institute at Rutgers?

h This Institute is a Federally supported institute.

There'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 X

arrived at Rutgers» it was apparent that we were going to be

working largely cm water pollution problems and questions of

environmental impacts of pollution, and I became personally

involved in these things within a couple of years, and I've

worked very largely in those fields myself, as well as ad-

ministering the work of the Institute during that time. So

that, about SO to 90 per cent of the work at the Institute has
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Whippie-diroct . ;/. 7

been in these fields of activity, and so has aJUaost all my

personal involvement and research.

Q Do you have any consulting relationship to the

State of Hew Jersey at the present time?

A Yes. X*w one of the two senior advisors on the pre-

paration of the state water supply master plan*

Q Approximately when aid you commence that

relationship? A That was about a year

and a half

Q Bave you been Involved in any so-called

Section 20S studies? A Yes, X have been

involved in several of them. The principal one has taken

most of my tliae, the on® in Middlesex County, adjacent areas

in the Raxitan Valley*

Q Perhaps w better back up and explain for the

record what a Section 208 study is*

A Under Public Law $2*500, Section 208 requires pre-

paration of area-wia* water quality plants.

Q Hay X Interrupt you. Public Lav 92-500*

otherwise known as the Federal Water Pollution Control Act,

Amendnwmts of 1972? A Yen, that is the full

title*

Q Thank you. Perhaps you could explain a little

bit the scheme and purjtx>so of the Act before you, so we have

the setting of the 2OS study. A The various
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Whipple~<tirect, • 8

requirernents of tha Act axe, X think, thro* principal ones*

The first and basic one is that which requires all waters

in the t?« S. to be brought to fiahable and swimraable quality

by 1933. This is the basic requirement. The priority in

administration has been put on another requirement, which is

independently stated in the Act, which requires the control

of pollution from various treatment plants* treatment plant

effluents, and these various requirements set goals for

various dates# and these have been implemented by a set of

permits which every stuniclpality and every industry is re-

quired to obtain, and these permit a require them to meet not

the water quality standards directly, but a set of effluent

standards which control the amount of pollution that these

installations are allowed to place in the stream within the

given timetable for reducing it.

MR. ENOLlSHt May I interrupt you*

Q hxm those permits sometimes known as HP DBS,

or The national Pollution Discharge—

h Elimination System.

MR* E»GLISHi Thank you* May Z state

for the benefit of your Honor that thm system

of administering the HPBB3 permits was assumec

by the Slew Jersey Department of Environmental

Protection in legislation signed by the Gover-

nor in April, 1977. J§si a little ha«y about
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Whippla-direct 9

the citation* so X won't make mistakes in

the record* but if your Honor wants me* hy

letter* give you the citation of the Federal

Act* State legislation—

TBS COURT: All right. Go ahead*

MR. ENGLISH} X interrupted you ,

General* will you please continue?

A Thaso permits applied to what are known as point

sources* and the point sources* generally speaking* are the

discharges from treatment plants* either industrial or muni-

cipal. X have to make that clear* that the term* "point

sources*** is not a complete logical definition* but it is

usually applied only to treatment plant effluents* The only

X 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 sources with the requirement for

achievement of given water quality; the two other main por-

tions of the Act* and the reason why they have to be recon-

ciled, is that there's a great deal of pollution coming intc

the streams which does not come from the point sources*

For example* H i l l Run *n Mew Brunswick has no officia

point sources on it whatsoever* and it's a portion above

Livingston Street* but'it is, nonetheless* a highly pollute



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

stream because of the miscellaneous pollution that comes In

from the tremendous amounts of streets and urban areas around

it, including some industrial and commercial sites. And ao#

the run*off and various, probably illegal, discharges from

these miscellaneous facilities constitute what we call non-

point source pollution, and this non-point source pollution

is mcopnlsed in the Act* Section 208, and the planning

under Section 200 is required to consider the non-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 achieve the

desired water quality*

Q General Whipple* what can you tell the Court

about the general adequacy of the water supply in northern

New Jersey? A The provisional water supply for

northern Hew Jersey has been a considerable problem, and

recognised to be a problem for a number of years passed.

During the drought of I960 to 1966, this was a very serious

matter* and at that tlsaa the State succeeded in having built

two reservoirs In the Raritan Valley*

MR, LXHOSMftHt One moment, please, General

Whippl©. Excuse rae, I*ro confused a little

bit, X wonder if we're finished with quali-

fications?

MR.
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THE COURT? X was going to auk that

mysoIf•

MR. ENGLISHi X apologise,

MR. LINDSMANt No question* on quali-

fications,

THS COURT l Go ahead*

Q You said thare was a serious problem. 014 thajt

relate to the quality or tht quantity of the water supply,

or both? A xt related at that tiraa, the

quality was what gave the greatest concern, and the State

succeeded in getting authority to build the two reservoirs,

Round Valley and Spruce Run Reservoirs to eugaant the water

supply, end tentative plane were made for construction of

a large pipeline that would take this water towards northern

iiew 3mx8&¥ to loeet the shortages that were very* very severe

during those years,

Q For the record* where and in relation to what

river are these two reservoirs» Round Valley and Spruce Run,

located? A They're both on the south branch

of the Raritan River, This pipeline was never actually

built, probably because the drought ended onm year too soon,

and the law required a cooperative arrangement between the

various municipalities concerned* and with the ending of the

drought* the municipalities found it impossible to get to-

gether* so the pipeline"was never actually built. The need*
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12

however, had been recognised by the planning of the State*

3inc« that tiawi also, the Corps of Engineers has been given

authority about six years ago, or eight years ago, at least

to px*p*x* a water supply plan for the entire northeastern

region <it the U. S., and this plan also considered the

northern Hew Jersey area to bo an area that was short of

water* and explored the possibility of various combinations

of water from the Do la wars, Hudson River* exploitation of

ground water systems which might provide for this water

supply* Since this plan was a Federal plan, and a matter

which Is largely a State responsibility, it casie to only

one practical conclusion as far as Z'II aware, and that is thb

plan to develop waters of the Hudson River by putting a very

large in~take in the Hudson River and piping this water down

to reach the area of £&iw York and, originally, Sew Jersey*

This, however, has not been taken up by New Jersey, and as

far as X know, New Jersey will have no rights of water from

this new Hudson developer* Haw 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 Hun and Round Valley, were inadequate to take care of

these future requirement*. The State got funds to pntpmx*

a wattr supply master plan designed to carry forward for
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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 predicted water requirements

of the State at least until the year 2#000, If not further,

This picture was consplicated considerably by the

fact that for many years the State had planned on using cer-

tain water from the Oalaware River which would be provided

through the Tocka Island Reservoir, which would provide

about, as I remeraber, 300 million gallons a day for the pur*

pose of State water supply, and this water had been eon-

sldered to be available for the future growth in northern

Hew Jersey* The Tocks Island Reservoir encountered environ-

mental problems, and it was finally decided by the Delaware

Elver Basin Commission that it would not be built at this

time, and proceedings were then entered into to de-authorizo

reservoir. The State of Hew Jersey has now taken the some-

what inconsistent stand, previously took the stand they did

not want the reservoir built through the Delaware River

Baa in Camission, the governor has now had to take the stand

he does not want to de-authorise because his staff, and I'm

sure the governor personally, are well aware of the fact

that the water supply situation in Stew Jersey is in a fairly

serious state, and that there is, indeed, a possibility that

the Tocks Island water will be so tm^de^ that it will have

to be built in the future regardless of the environmental

the
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, 14

objections because of the fact that there are so few alter*

natives for increasing the wmter supply trom other source*.

0 Could you tell us what role* if any, the Rari

tan River plays in the State's thinking about future water

supply? A The Raritaa River ie one of the

few sources of good water within the State's major sources,

that is considered to be reliably available, and it is

currently used by water supply in~takea that, lowest of

which is at the junction of the Millstone Bridge with

0 Near Bound Brook? h Yes*

The water at that point is taken by the Bligabethtown Water

Company, and they in preference take the water from the

Raritan rather than Millstone/ because the Haritan River

water is better quality. However, they can take, at times

do take from either one* Now, the State, in order to increase

the reliable source of water during drought periods, has*

of courao, already built these two reservoirs at considerable

expense*

Q You're referring to Round Valley and Spruce

Run? A Yes, and has plans to build a future

reservoir at the confluence of the north and south branch of

the Ear item River, and this is not, has been a tentative

State plan for a number of years, and will proswMLbly, not

definitely* but presumaBly b© incorporated into the State
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15

master plan that is now in preparation*

Q How, in the light of what you have told us,

what is the significance of, if any, of the water quality

of the water in the Raritan River above the site of the

confluents reservoir that might ultimately flow into such

a reservoir? A it's currently good quail

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 Industrie^,

who would in any way reduce this quality*

Q X think, General Whipple, you told us you have

done some research In the last few years in the area of non-

point pollution? A Yes*

Q Could you tell us in general terms the results

of the research insofar as it may Involve any relationship

between land use and non-point pollution?

A X have been working personally on research projects

involving non-point source pollution since IMS. X got

1 nto these almost accidentally because there were so many

problems involving them, and I've since devised a whole seri|es

of projects which have been Federally funded so that X have

been continually engaged in research on these matters since

that time, over seven, eight different projects, two of whi<th
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Whipple-direct

are still going on today. The thing that came oat from

the very beginning in our research, and has been found by

other researchers in other States, 1« that the non-point

source pollution in the first place is a very significant

part of the total pollution in streams, and the second place,

it varies very greatly with the land use* When t aay, "pol-

lution, " we have investigated atainly the organic pollution

which is measured in biochemical oxygen demand*

Q Is that sometimes referred to ae B.0.0,7

A Yes, it is. All the technical literature is usually

abbreviated. And the nutrients which are objectionable in

water, partly because, for two reasonst In the first place,

if there are nitrates, they become extremely harmful to

infante, and there are specific limitations on the nitrates

that can be in water supply, and the second place, the

nutrients cause the growth of vegetable matter in streams,

both plants and microscopic algae, and these vegetable

growths, through a process known as ant^t^^a ultimately

can clog up the lakes and. In the short run, can cause them

to have disagreeable growths, odors, and even destroy the

fish in them during the summertime, This is a process to

which almost all the lakes in Hew Jersey are subject to some

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

ticularly, is an objective of water quality planning in

to limit this process•"



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Chippie-direct 17

Q h®t me interrupt you with a couple of ques-

tions, if X may, Are the phosphates, nitrates which X think

you have characterized aa nutrients, related in any w*y 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 impreasio^

this is the only source, because they also come from fertlii

asers that are used extensively in agriculture* So, as con-

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* Combined sources contribute to the

fertilisers.

Q And, you made a reference to the effect nttratlas

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." 1 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 of non-point pollution come from

agriculture* agrlculutrai land use, and from human waste.

Have your studies gone Into the relationship between different
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kinds of land use, and the density of land use, and non-

point poXXut ion? h Yes. They have- X

should also mention a third poXXutant, typ« of poXXutant

which we have measured in these various cases, and that is the

heavy metals* The heavy metals. These are lead, sine, cadmium,

copper, ana chromium, ana they, of course, are in varying

degrees objectionable in water, and they, in aXX of our

recent studies, we have measured the heavy metals in urban

run-off ana non-point source pollution in addition to the

nitrates ana phosphates* To answer your earlier question

about land use in general, the more intensively the land is

developed, the higher the poXXutcsd growth* Undeveloped

land has v^Tf little in the way of pollutants* except what

erodes from the natural roefcs and soiXs ana so»e from the

vegetation, but it is lew in organic pollution, in nutrients

and in heavy metals. The general tendency is that the great

eat pollution comes from urban lands, frost heavily developed

residential lands, from industrial lands, commercial lands.

that i«# what constitutes a city is, various portions of a

city alX have relatively high loads as contrasted to totally

undeveloped land, and the a ingle-family residential land and

ordinary road-crop agriculture have relatively less than the

developed land, but more than thm total undeveloped.

How, as regards nutrients, you h^v^Pfagswhat more

nutrients from agricultural land, and. 3to residential Xana
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about tied spending on the type of agricuIture and tlĵ  typi

of residential development, but in general the highest

mitrlent9 also come from urban areas in terms of the loading

of nutrients per square mile.

THE COUEts Would you please read back

the answer?

Ttm COURTI Alt right,

Q Have your research projects indicated anything

as to the relationship of population growth within the

| watershed and non-point pollution? A Yes*

We did have one much earlier study in which we made a speci-

fic evaluation of pollution over a period of time concen-

trated with population, and found that the pollution was

increasing as the population grew. /

Q Now, 1 show you, General Whipple, a document

entitled, *Run~off Pollution from Multiple-Family Housing,"

dated &ov©mb©r, 1977, and ask you, first, if you are involve^

in the preparation of that document?

A Yes. that's correct.

0 And, can you tell the Court briefly what this

document represents? A This is the find-

ings of a research project designed specifically to detorminja

tho pollution from multiple-family housing*
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Whipple-dlrect 20

0 And, were you, what was your personal reiatlonf

ship to that research project? A X was

the one of throa principal investigators on itf and X was

originator of the project* and the author of the final re-*

port, principal author of the final report*

MR. £!98LXSHi If the Court please, X

offer the report in Evidence* and 1*11 have

further questions about it for the record*

MR. LlizzmihKi xf your Honor please* X

respectfully object to the entire report,

any evidence whatever to be adduced from it,

X have read the report, and X have read the

transcript of General Whippie** depositions

fairly extensively* While the report to

which counsel and the witness now refer is

extremely technical, and X confess very diffi-

cult to understand in some of its mathematical

calculations, even without regard to that X

submit that the document has no relationship

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 hoars something about it, but X

just think* X think it's fair in this kind of

a long, complex case to say that when the
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document ia first offered, Z think it*a also

correct to aay that tho raport ia a detailed

study o£ the pollution t«ata or the tests for

pollution in tho Twin Rivara araav Hightstown

Now J«rs«y. That's raally ail that it ia*

X dar« aay it4a accurata, I'm aura that it'a

complete and authoritativa, bat haa no ralatioiji

ship to this case. There*a nothing in the

report that relatea or compares the Twin

Rivera area to the area in question in this

case* and it the, if counsel and the witness

should attempt to do ao* X would object to

because there haa been no effort to relate

them before, and X should not be surprised to

hear that now* So that, Z state M a prelimin-

arily, your Honor*

?KS €0010*1 Not having mm^n it, I'm a

little bit at a loaa. Hark it D-37 for 14mn-

tification, and then since you have the man

that participated in it, let him testify with

respect to it* If later at »omm point it ia

appropriate to nsark it into S/idence, X don't

know what the report is about, ao you're going

to have to go into it, X guess*

. zmhXSBt Well, X thought it might
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be helpful to the Court to have the document

in front of your Honor whlltt the witness was

testifying. That's why X offered it at this

time.

THE COURTi He can 90 ahead and testify

without doing that*

(D-37, report, was received and marked

for Identification.)

0 General Whipple, with reference to the research

project, results of which are embodied in Exhibit D-37 for

Identification, ean you tell us, first* what was the point

or issue that you were investigating in this research pro-

ject? * 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-

off of different kinds* and the project was successful.

We found we had roughly similar conditions in the various

states. We were able to com to certain conclusions which

were published in national journals, and our own reports

of the five universities, but when we had completed it,

we found that we did not have specific information on multi-

ple-family housing* and this was important because of the

number of developments of this type of housing that were

talcing place in Slew Jersey. The reason that we did not
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have this information was that we had contrasted urban

areas to suburban area a in which wo had, of course, a ingle-

family housing, but the urban areas we had chosen all had

multiple-family housing, if they had it, mixed up with

single-family housing and commercial development* so we were

unable to determine how much of the rather high pollution

was due to the housing, and how much to the commercial and

minor industrial facilities that were scattered among them,

and so we found that this was a considerable matter of

interest* We got, we had an existing research authority

with which some consideration and some kindness in Washington

could be stretched to cover such a thing. We did not have

sufficient funds* and we found, however* that one of the

planning agencies* Delaware Valley Regional Planning Coras!-

sion, and one of the townships of Raw Jersey were interests'

in the outcome sufficiently to contribute funds* and so

were these contributed funds* plus the Federal money we had

available* we located* we looked around to find a multiple**

family housing site that would be just multiple~fasnlly

housing without any commercial* industrial facilities* or

anything that might cloud the picture* so we could say

definitely that in ouch and such area the pollution that

originated there came solely fromnultiple-family housing*

and the open spaces around it* and not from extraneous and

perhaps Irrelevant* confusing* other sources* We found the
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site that we wanted in Twin Rivers, a large development east

of Hightstown, and chose two areas in this 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

proceeded to apply the techniques that we had used and

Enveloped in this previous research to evaluate the pollu-

tion coming from this area*

Briefly, in order to do this, andUt is a difficult

thing, we had to get our students out there in advance of

the start of the storm, before the rain started, and taJce

samples everv ten minutes during the storm until it was

over* The reason being that pollution varies so much during

the run-off that unless you take it at V^XY frequent inter**

vals* the results are completely meaningless. These sample*

are then used to get a complete record of loading, when X

say, "loading,* X 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• So, we could get a total annual amount that was

produced» This is similar to the techniques we used for

other types of areas and in order to make this record com**

plete, we extended it to get, so we would have storms in

summer, fall, spring, even got •aiaples of, two samples of

snow melting, which turned out to be highly polluted in

organic pollution* These were all combined in order to get
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the most complete picture possible of the pollution coning

from this area* and this is the way we finally got our esti-

mates # and then reduce this to the usual terms of average

pollution in pounds per day* per square mile, averaged over

a year of record*

0 You mentioned a township as haying supported

this research project. Was that Chester Township?

A No, it was not. It was Bernards Township.

Q And* Is the technique which you used and which

you have Ascribed* one that is recognised by scientists

as standard or appropriate? A Yes, This

is one of the appropriate techniques. The other alternative

is to apply continuous recording meters and this is an el~

tentative method which is satisfactory If you have the time

and the money to make permanent installation. Zt 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 9n accepted

method of doing this.

0 Can you describe for the Court what the Twin

Rivers project consists of* something about its slse and the

relationship of the density of the townhouses on the tract?

A The Twin Rivers development is a recently constructed

and, X think, good quality development of row houses commonly

referred to as townhouses or garden apartments* single~faml3
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dwellings abutted one to the other, and these are grouped

together, and then with considerable open, they have park-

ing areas, roads serving them, and then considerable open

spaces between them* So that in the area that we have, if

I mmy refer to the table in this Exhibit, the, of the two

storm sewers, one had a total drainage area of 3G.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, so that there were

considerable open spaces, acres* This, of course, is cus-

tomary in building this type of development*

0 That area which you said In one case was 61*7

per cent occupied by the houses and roads, and the other cade

was 47 per cent Included the lawns in the Imediate vicinit}

of the buildings? A Yes.

Q General, I'm not very good at mathematics, but

approximately how many dwelling units per gross acre In the

entire site do we have at Twin Rivers?

A Well, let me see, the first one is about 11 units

acre, and in the second it is about IS, 14 or IS per

acre*

Q Now, is that the per acre of the residential

area, or per acre of the entire tract?
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A Per aero of the residential area only* In terras of

the entire tract, it is about seven for one and, «y mathe-

matics is getting a little slow too* Looks as though it's

about seven or eight for each one*

^ 0 X guess you're referring, of course* to Table

One* page 2 of Exhibit 0-37 for Identification?

A Yes.

0 And, X guess what I referred to as the total

area as described here, total tract as described here is the

total drainage area? is that correct?

Q Now, may X direct your attention to Table Two

on page 3 of D-37 for Identification, and ask you if you

can break down the acreage which was previously considered

as the total residential area into the housing on the one

hand and the associated roads and parking lots on the other*|

h In the first 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 8o« That was out of the resi-

dential area of 22.5 acres*

0 Right* but the total drainage area with respecjt

to the figures you're talking about was 36*4 acres?

A Yes* yes,

0 And* in tho case of the other drainage area*
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what was the acreage for houses ant! for associated roads

and parking lots--* A 6,5 acres for houses

and 4,7 acrea for roads and parking lots*

Q And, the total drainage area was how much?

A 23.a.

Q 0ow, X think you have already referred to the

field and laboratory procedures* la there anything further

that yott want to say on those subjects?

h Jfo, £ think the field and laboratory procedures were

standard. They were the best we have been able to develop*

and most people who try to do the sam thing, X might say

that the agencies that are now trying to do water quality

observations of this type under the Section 203 authorities *

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 do with the students, because this is

a more thorough result that they usually have to rely on In

their planning*

Q One matter I would like you to clarify for

mm, please, in Tables 1 and 2 which you have already

referred to. Apparently, as X think you told us, you took

your water samples from a couple of manholes and a tors*

sewers? A Yes.

0 For the first area, 36.4 acres you described,

apparently th*r« was a second reading of another manhole
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downstream which you called "1-8% as contrasted with1~A*t

is that right? A Yes.

Q And, in your earlier answers as to the acreage

and you referred to the data pertaining to, X guess it's the

upstream manhole called "1-A**— A Yes*

Q —in view of all that, what9* the point of

significance of the figures for manhole "1~B*?

A Well, X should apologise for that complication, in

an already complicated report. Since I'm under oath, X will

tell what I did not tell in the report, and that is that

"1~B* was the fact that the student made a mistake, and he

was supposed to sample what we have as "3-A* *nd "2*, and

by accident he sampled *l-A* and •l-B*, got the wrong man-

hole, and so we later had to relate the data to the manhole

that he sampled although it had not originally been our in-

tention to do this*

Q JSow, General Whipple, may X direct your atten-

tion to Table 4 on page 7 of Exhibit D~37 for Identification

and ask you, first, the general question, if that Table re-

cords the results of your analyses of the run-off satqples

which you took? A Yea, it does*

0 And, again still in general terras, what kind

of information is given in Table 4?

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

duced to terms of pounds per square mile per day for an
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average year for an area such as those that we1 re studying*

multiple-family housing of this type. X might clarify it to

say that when it «ays pounds par square aile, the square

mils refers to the total area, and not the restricted resi-

dential area which, would be higher*

Q Total area, drainage area?

h That's right.

0 How* what conclusions did you reach from your*

from this research project* without getting at the moment

into the details, detailed figures shown on the Tables*

MR* LZnmMhHt X object, your Honor.

X object to any testimony of any kind on this

subject. X submit that the background that

General Whippie has now shown to the Court

demonstrates that what he has done is to pre-

pare a complicated report of the impact of the

envelopment of Twin Rivers upon the environ*

ment. The difference* perhaps* with the report

of General Whipple and that which Norman Smith

would have testified to Is that the Smith**

Jaraan report would have been anticipatory* and

would have been based upon the expertise of th

of those preparing the report* whereas General

Hhipple has actual empirical data* data which

he actually used and found in the project*
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If the Court had heard Mr* Smith's testimony,

would have heard the density of the housing,

project in question would have been about 3,19

per acre. Whereas in General Whipple's report

overall seven units per acre, and so far as

the actual residential area Itself is concerned*

between 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 hydroldgy

and the impact that any construction might havje

on an environment* Similarly* we Know nothii

about the nature and construction of the

drainage system* We knc** 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 were doing was

measuring the effect of construction upon

the, upon the environment. But* be that as

it may, there, nevertheless, i» no, there's

no evidence whatever in the report of the

fact of whether or not the Twin Elvers area

was a watershed area or what* So that somewhat

in the nature of a proceeding to determine tl



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

,-. 32

value of real estate* we are really in a teat

here of comparabies 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 evidence to determine what was contained

in Twin River* in order to determine comparability<

All of that, X say, is not withstanding the

fact that the environmental impact statement of

Jantan Engineering was disallowed for, perhaps,

proper reasons even though we objected to it

at the time, but having been disallowed* there

no evidence before the Court as to whether

they're going to be townhouses* X, Y, or SS

construction* how close together they 9re going

to be* what percentage 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 soil was through which

whatever surface waters would drain* nothing*

And* for that reason* this report* whil|s

perhaps excellent* has no place in this case*

and I object to it.
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THE COOTEPt What *s the relevancy of

i t* Mr. English?

MR. ENGLISH* If the Court please* this

report is not designed to answer the, some~

thing not in Evidence, but the Issues In this

case as 1 understand them have two, at least

two facets. One is that the entire zoning

ordinance of Chester Tcvnship is invalid be-

cause it does not provide an adequate amount

of ttwIti-family housing* to meet the rule of

***<* OaXwooq at Madison*. Secondly

the zoning of the area in which plaintiff*«

property i s located i s unreasonable because this

density i s too low. Zf X could telescope those

two propositions* I think an issue before your

Honor i s whether lov-denaity land use in

Chester Township i s reasonable* Having in min|d

that in both the Mfeun.1; La.qre^ case and snore

particularly in the Pafogood a,t Mftfl̂ yon. case, tjhe

SupxG»tm Court recognized that environmental

considerations should be tataen into account,

and might have a bearing upon the appropriate-

ness of multi-family housing in any partleulax

location.

Now, i f the Court please, this evidence
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is of a general nature to be sure* but we

submit that It Is relevant on the Issue of how

large a population Chester Township can sun-

tain, what the environmental effects of densox

land development 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 isaportant

bearing upon the general welfare because of ttye

iiaportance of the Rarltan River to the public

water supply because of the prospect, plans aif

the State to develop the confluents4 reser-

voir, and your Honor will recall Sir* Patrick

testified about that last week* and the necessity

of which both Dr. Patrick and General Whipple

have testified about of maintaining high

quality waters in the upper reaches of the

Rarltan River where Chester is located. It

seems to me this is relevant evidence for youir

Honor to determine the validity of the zoning -

THB COURTi I'll allow it* X think soyie

of the, many of the questions raised by Mr*

Lindcman can be clarified on cross-examination

The tfaraan report that you referred back to,

I think the similarities are not there* the
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purpose for which It urns of farad is not there

As you correctly pointed out, it was antici-

patory at that time, and it was something else

X ruled on it, and this, X read, to have a

different facet in the case. So, 1*11 allow

it.

MR. FERGUSON: For the information of

the Court, your Honor* we had General Whipple

prepare during the discovery of this case a

specific report in which he estimated the pol-

lutant loading resulting from the proposed

site plan for 856 units* We'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 COURTJ All right* Go ahead.

The question is what conclusions did you reach

from your research project?

& We reacted the conclusion that the multiple-family

housing produced much more pollution per unit than single-

family housing* Wow,—

MR. ENGLISH* May X interrupt you.

General Whipple* Xf the Court please* X would

like to renew the offer into Evidence of the

report l>-37 for Identification.
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TUE COURT: Mr,

MR* X»XmaS&tftHf I t Might b e Of h e l p t o

the Court based upon your Honor's ruling just

now,

.TUB COURTt 1*11 accept it, X don't

want, what X don't want to bo bound by, though

is trying to understand the technicalities

that are in soeae of these reports. X would

appreciate being allowed to see it for the

assistance of understanding some of the tablet

but what I'm only going to relate to is what's

been testified to. I'm not going to relate tc

any other portion of it unless lt*s brought to

my attention*

MR. LlVDZ>V\tU X appreciate that, too,

your Honor* X do say also X object to the

report for the reasons X stated before, so X

don't mean by my saying X think it would be

appropriate for the Court to look at it,that

it takes away from rsy objection. X do ob-

ject* But, X think for the purpose of the

speed of the case that the Court seeing the

document now would probably be of help to it*

THS CCURTs All right, tet me look at

it then. ̂ X-et*s !®av©, X*m going to leave thai:
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out of Evidence for the present, 2 don't

know if it's necessary for it to gat into

Evidence.

(COURT OBSERVES.)

THIS COURTt These conclusions are on

page what?

MR. ENGLISHi Beginning of page 9*

TUB CWKTs All right.

MR* ENGLISH:

0 General fthipple, I understood you to say in

four last answer that you found that the pollution per dwel-

ling unit was higher in the case of a aort of multi-family

housing that existed in Twin Rivei* than you had found in

other research projects with respect to single-family

housing« Did I understand that correctly?

A Yes* We can establish that fairly well for B.O.D.,

that is for organic pollution* and for nutrients, particu-

larly phosphates« We think the same thing is probably 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

metals loading at Twin Rivers with residential areas that

had some commercially industrial areas mixed in them,so it

wasn't a pure case. So, we do not have its clear comparisor

there* We do have quantities in this loading, pounds per
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square mile par day for Twin Rivers, and at laait B.O.D.

and phosphate* the indication la quite clear that the,

both B.O.D. and the phosphates we obtained there are more

than twice as great as we had obtained for single-family

housing in other places.

MR* EiJGLISH: Let ma interrupt*

Q Do I understand that you have made similar

investigations of the non-point pollution from watersheds

which were entirely single-family dwelling units?

h Yes, Well, what we were really surprised with, the

extent of the difference* X had predicted a difference In

the analysis that X made before the fact* Xn order to be*

X didn't know how much it would be* X was sure there would

be more pollution per unit in the raulti-family housing

for the reason that whatever pollution comes from the

housing unit in single~faroiiy housing. It Is drained,ordin-

arily drained across the lawns and gardens before it gets

into any stream, and iniwltiple~family housing, you or dinar il

have a drainage system that takes this drainage very quickly

and, therefore, it does not have time to be absorbed by the

soils and the grass before it reaches the storm sewers* But

X 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 research findings regarding the pollution
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from multiple-family housing that's been published anywhere

else in the U» S» We know there's some people 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

ahold of it* So, we concluded that insofar as we could tell

from this, the probability that multiple-family housing

originates perhaps twice as much pollution per housing unit

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

after all these matters vary from area to area., and when we

amice a general statement on the basis of two watersheds* one

type of housing,we don't want to be quantitative about it

but it is very definite there *s more pollution per unit froa

the multi-family housing, materially more*

Q Are you saying in effect that if 500 dwelling

units were to be built in a given area, there would be a

greater quantity of non-point pollution if they were built

as townhousea as opposed to being built as single-family

houses? A x would have to give, say very

definitely yes, and I would have to say that it's my pro-

fessional opinion based on the data that X have so far, X wc|uld

say X would estimate it as twice as much.

Q General wtipple, may X direct your attention

to Table 4 on page 7 of Exhibit X>-37 in Evidence. Do X

understand in that table the left-hand—. Well, will you
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tell me what tha left-hand column entitled* *?ollut*&t*"

shows? A Those are the various* usual

symbols of the various pollutants. B.O.D.5 in the measure

of organic pollution. B.0.D.5 is the usual way it's*

«ured* 1*% is ammonia, ajsmonia nitrogen, measured m

ammonia nitrogen. HO3 is nitrates. The COD is

dKygan demand. Total £ moans total phosphorus in th«a form

of different farms of which it exists. SS is total suspend*

solids, mostly ttilt and sand. Fb is lead? Zn is zinc? Cu

is copporj $i is* nicies I? Cr is chromium? and Fi is iron.

What this raaans in significance* if you tafce the lead, the

Interpretation of the table is that if you had a square

itile of area that included multiple-family housing of the

type you had at Twin Rivers drainage area of one square

raile, thQ average amount of lead that would be produced

by storm run-off would be l.fc pounds per day*

Q ftcw, as* front the point of view of the water

quality standards required by the Federal Water Pollution

Control Act* AmendNmnts of 1972, otherwise known as taw ̂ 2~

500* how would you characterise the loadings which are set

forth in Table 4 on page 7 of Exhibit D-37 for Xdentifi-

eation? A You can't relate those loadings

directly to the standards of the water quality act because

thay have to be combined with other considerations* the a«aou|nt

of water in the stream and so on, because the environmental
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if environmental disadvantages of the pollution ia

-&eaaar«td ordinarily by the concentration* in the stream*

and Tablfc 4 doasn't give the concentrations, wives total

amqunts* and ao you have to go to coneiderationa of concen-

tration before you can <?«t, tHes«« of couraa# result in

concentration* in thm stream in Whiefc th«y flow,

Q WouX4 thm concentration fe« influenced by tha

of th« straam? A <SiJ Y«»#

Q I notice on pm®m 9 of your rmpaxt, Which ia

for Identification, referanca to concentration* of

, i#ad, and phosphorua, which are given, I take it,

as milligrams par lit«r~~ A ¥ea«

0 Kheraaa, in Tab!* 4 on page 7, you quantify

th@ {oadinga in terms of pounds )p«r «q«ar« wile par 4ay*

In th«ra any way that thoae two different leinda of r«ai!inga#|

pounds p«r square mil© p«r dky can b« related to

per liter? h iftell, it can be,

actually w« ha'I the concentration data. We had to go

through that in order to make the cotipurtration. But tb*»

for compaxison with other areas the loadings are wore

significant* I did refer on page 9 to the concentrations,

&n4, far ©xasspie, lead concentration two-tenthe of a milli-

gram per liter, that ia four times the allowable State

0t$nd&rd for lead in streams of #ood quality, so that the

averag© c©nc©ntrotion of lead in the run-off ia in accordance
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with Stato law in streams. Of course* if the stream is

large enough, it can be absorbed* but depending on other

source* of pollution* this, of course, is a datriiaent&l

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 Elver, which is also a good drinking water

stream, and it is detrimental to have run-off with two-

tenths of a milligram per liter of lead.

Q what about the concentrations you found for

phosphorus at Twin Rivers? h Phosphorus, two

milligrams per liter* is many times the amount of phosphorus

required to *«PP°-t ntfcrificaticn *° again this run-off is

run-off that will cause nutrlfinntion * unless it's many

times diluted by streams*

Q Xs there any standard In Hew Jersey for the

concentration of phosphorus which is acceptable?

A it's incredibly low. X think it's, it depends whether

there's a lake involved* It it's going into a lake or reser-

voir, then the standard, as 1 recall, is five one~hundredthj

per milligram per liter, only a fraction of a milligram

pmr liter* This is way above it* Thr©«~t«ntha of a milli-

gram per liter* t put it in the report*

Q It's three-tenths of, not five~tenths of a

milligram per liter for phosphorus entering the lake?

h
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Q Now, General Whippl©, you have shown us in

Table 4 on page 7 of B-37 for Identification* loadings for

the heavy metals which you described. Can you tell the

Court in general ter^a what is the significance of heavy

tsetala in stream water? Ik Two significance—

one ia for human consumption, of course. Lead is perticu-

larly, particularly bad because it1* a cumulative poieon.

The other haavy raatala have various degreea of toxicity.

Copper and chroiuiutu ar® quit® toxic. Iron,on tho athar hand

is not appreciatively toxic unless it*a in very high con-

centrations so that generally speaking the, it h&9 been

found that the heavy metals are serious pollutants in areas

with urban run-off, and while the etudioa are only beginning

to be seriously dono, we believe that heavy metals are

probably responsible for the extremely low quality o£ stream)*

around urban areas to a considerable extent. There are,

of course* other pollutants involved* but we believe that

heavy metals are certainly a part of it. they act very

largely through accumulation of sediments in the tissues of

some of the small creatures that live on the bottom, in

addition to what accumulates in the water itself*

Q Arc thssf figures on Table 4 shoving the mean

loading© of various heavy metals limited to what you found

dissolved in the water, or do they also include the heavy

metals that w©ra in the sodicsents in the streams?
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A Indued sedia&ents In th€» streams, and most of the

metals are actually incorporated in the sedimentary mater la lji

carried in the water• You can see they're a very high |>©r

tion of particulate matter is OVQr two thousand pounds

per square mile a day suspended sedi&e&ts, which is many

times a« srach as these pollutants, and the pollutants in

most cases. We didn't measure them. X don't have the

figures for this particular one, but in other places we

found that sdaething like 60 per cent and over GO p«r cent

of the other heavy metals were included in the
•

lead

matter rather than dissolved in the water itself. These,

of couree, are compounds of heavy metals* They don't exiet

in moat cases in a pure state * It* a not u^alli

Various compounds, chlorides, phosphates* so on.

lead is combined In, Including some organic elements that

include the metallic constituents.

0 Well, if people drink the water and not the

sediment on the bottom of the stream* what difference does

it make if heavy metals are found in the sediment sitting

on the bottom of the stream? X the

it makes is that these things are toxic to the creatures,

small creatures that live in the stream to, can be toxic to

the fi«h directly, or to things like insect larvae that

the fish feed upon, and this is the reason Why they*re

included in the water quality limitations, because of their

difference
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effect on the environment as well as their effect on humans.

These two considerations are balanced In setting up the wate

quality standards.

Q General ^hippie* have your studies indicated

the presence of hydrocarbons in urban run-off?

A Yos, they have. Hot in this particular case, but in

other cases•

0 &n&0 what are hydrocarbons, where would they

come fro;*? A Hydrocarbons are extrentely

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 tests are extremely complex,

so they1 re not ordinarily done, but under a large grant

from the national Science Foundation we were able to test

hydrocarbons 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 this ordinary urban

run-off• This coiaes presumably from automobile drippings

and other lubricating oil that gets out into the streets

and onto the ground, and eventually washes in there with

the run-off• The significance of it Is that hydrocarbons li

th#m»@lves, many of them are poisonous to either hur$sms or

to marine species, and that when the water containing hydro*

carbons is chlorinated, this may cause certain wore cowplex

compounds known as chlorinated or. _ m compounds.r halogenated
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those In many cases are rauch more toxic, and some of

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

chemicals in water that the Environcaental Protection Agency

in most concerned with, ana are beginning to require protec-

tion against under the wator quality 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 extent

that the entire question as to whether water should be

chlorinated has become a very serious one. E.P.A. removed

the previous requirement that all water be chlorinated 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.

0 Do you know whether the water taken from the

Raritan River by the Elizabethtown Water Company Is

chlorinated before being distributed to its customers?

A Yes, it is*

0 Well, is there any relationship to the number

of automobiles and the amount they're driven on the one han<$#

and the amount of hydrocarbons one could expect in run-off

into streams on the other?

A We feel that there is* We have no, we haven*t got suf-

ficient data to make a ̂ statistical proof of it* We have
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only found that, in urban run-off there is hydrocarbons, and

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

the hydrocarbons tested have chemical similarities to used

crankcasa oil, so that vo have* if Z may be permitted a

phrase, legal phrase, we have circumstantial evidence.

MR. BBSLXSa* Would this be * good

time for the morning break?

THE COURT i x have a couple of things

I would lilce to take care of* Let's recess

until eleven o'clock.

(RECESS OBSERVED.)

*m COURT t All ri$ht, Mr, English.

BY MR. ENGLISHJ

Q General Wbipple, to what extent, in your

opinion, can one generalise from your findings about non-

point pollution at Twin Rivers to the question of non-point

pollution in other multi-family housing developments?

h Wm certainly can't say that all housing developments,

multi-family housing developments are going to be similar*

We try to choose in twin Rivers one that's acre or less typi|«

cal of what*s going on in Hew Jersey, and, of course* there

will be differences* The principal differences would re-

sult in two aspects* One would be things that would increase

the gross amount of pollution generated by one household,

and that would be if they had more children, therefore more
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meals served, more garbage, more pets, more automobiles*

These would all be things that would increase tbo total

aitomtt of pollution that would be produced, and the other

aspect is how close the pollution is to drains* In aaultiplaf

family housing* we have more lmporvioua surface** so habitu-

ally they're accompanied by «ieveloped storta Idraiuage systems

and the pollution that falls, there*s more pollution that

falls on paved surfaces or else adjacent to paved surfaces*

drains so that it got? into the drainage more quickly and

unything that affecta that, of course* would affect the

pollution. Ifyou would have multiple-family housing that

would be developed without an ordinary drainage system* and

drain the atorm water run-off across the countryside* of

course you gat aofaethin*? quite different, W© have to us«#

X mention**! before, this is the only data we have on multipija

family housing, and, therefore, we have to use it for lack

of something until we get more experience which may make

precision, but for the time being, this is the 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 per household, or vary

the rapidity to which it would enter the drainage system*

MR. B2&3LXSH? If the Court plaase, this

concludes my direct examination, and X would

renew the-offer into Svldenoe of General
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Whipple's report, which i» D-37 for Identi-

fication,

MR. MTOEM&Ht Your Honor* I have

no x^rticular confidence that the j>jtiiHanee

of the cross-examination wi l l change the

Court's view. I wonder if i t might not be

better to await at least th# completion of i t

befor* a ruling i s made on that.

THE COUITJ All right.

BY MR.

0 G«n«ral Whipplo, you «r# familiar with m

fair m*?aber of multi-family f a l l i n g projects in th« State

of Hew Jer»#y# are you not? h I wouldn't

X*© familiar with thorn.

Q Do you Know about th« existence? Havo you

an inquiry as to thsir exia>tenc«# where th«y may be,

and what i s involved in or^ar to determine which muttl-

family project you would want to study?

A Chi Yet. I eonaidar«a what I , th® availability of

tflfferant housing units, y#a.

Q You stated, X b«llav«, that un<9er Public taw

92-300 that there is a requirement that by 1$$3 a l l streams

and rivers be cleaned up at least to a certain extent; i s tjhat

not correct? A Yen.

Q You are Tamiliar, are you not, with a very lajrge
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multi-family project which is being constructed by thm

Hurts Mountain people, X think* Hackensack River, Maadow-

lands? ^ Sorry* X'm not familiar with

that*

0 You do not know thu townhouae project unit tha

in being constructed, still being constructed at this

Q So far as watersheds are concerned, it is true

is it not, General, that at least that it is your view that

it in difficult to \mtp clean, if that'a the proper word*

any and all watershed areas where residential or other con-

struction may be done? isn't that so?

K That's correct*

Q And, so there is nothing very peculiar necessari-

ly about the Uppar Haritan watershed area so far as the

fact that It m&y be difficult or there may be certain res-

trictions that woul<1 be required to keep whatever water

areas aro# there m®y bef to Tfceep thera clean?

h It's a typical, X think of watersheds that are used

for water supply, and* of course, the other condition that'll

relevant is that it will have a reservoir at its lower end

so that there are, those conditions, many other watersheds

that ttave those similar conditions, but there's nothing

special about the Earl tan other than that it falls in that

particular category.
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Q So far as that, construction of that reservoir

Is concerned* there has been no enabling legislation passed

to date so far as you know, has there, toward its construe-

tion? A I'm under the impression they started

getting land. There's been no enabling legislation to build

a reservoir, no.

0 Right, Now, is it not a fact. General* that a

function of the nature of pollution that may result from any

run-off is the character of the area, whether it be from the

point of view of, character of the soil, nuaber of auto-

mobiles that exist in a particular area, number of farm

animals, all of those factors? h Yes*

0 Is it not also a fact that in measuring both

the heavy metala, nitrates and phosphates, that the nature

mn& character of the soil through which any of the surface

waters run has a bearing? A It has some bear-

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

areas*

Q By that you mmmn the creation of waste materi

als? A Yes.

Q Now, is that so, true of the heavy metals

concentration that you referred to?

h Yes*

Q They come from man's activities?

h Y«s.
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Q What do you mean by that? Do you mean waste

materials that, heavy metals come from waste materials?

A Hot entirely waste materials. For example, if you

consider where zinc comes from around the bouse, there is

zinc that comes out, we believe, that comes from probably

galvanizing materials that are used that erode off, not

but dissolve off to some extent in the rainfall, so they're

products of corrosion as well as waste materials that are

deposited on the ground.

0 So, therefore, the nature of construction can

be, can be controlled and If It is controlled at least that

might affect the extent of the sine that would appear in the

run*offi 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 sine, yes.

Q Do you know, by the way, if it's possible to

do that? A It's possible, yes. It's

possible* of course.

0 What about some of the other heavy metals,

cadmium, for example, what i s — A I can't

tell where cadmium comes from in urban areas.

Q How about nickel? A I can't

say where nickel comes from, no.

Q Lead? - A Lead comes very raateri-
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ally front automobile*. The tetraethyl lead in gasoline?

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

around houses to a limited extent* But* the lead,we think,i

probably associated mostly with automobile*.

0 Now, the contribution of automobiles to pollu-

tion in the run-off, is that because there in spillage from

the automobiles, or is it the exhaust or what? I'm really

curious to know how that happens. A the exhaust

dripping a frost the under carriage, dust forms on automobiles

and accumulates oil and grease from the lubrication of It,

and from leakage around gaskets, falls off onto the streets

0 How about chromium? What's the source of

pollution in chromium? A Well, chromium

on automobiles, X suppose, may contribute some, but t don't

know where thm 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

X formed in considering Where this might be from studies

I've made, but wo have not actually traced It*

Q Have you measured the differences in similar

housing or other developed areas, differences in the run-

off pollution based upon the nature and character of the

soils through which any of the material runs?

A Yes, we attempted to do that one in one of our

earlier studies* We took, we considered there would probab;
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be major differences between the land in the alluvial plains

or outwash, sometimes called outwash plains that are general

ly east of Highway 1 in &ew Jersey, which are old coastal

plains, and the land back of this which Is the erosion of

rock formations, and we made a special analysis by taking

areas,undeveloped areas, agricultural areas* and housing

areas in those two quite different types of topography and

soils In order to determine what we expected to be con-

siderable differences* w# were unable to find the differences

X don't say they don't exist* because they unquestionably

do, but they were not sufficiently obvious that they could

be determined*

0 Are you saying that you couldn't detect the

extent of th® difference* or the reasons for the differences!?

h We couldn't detect, there are many variations from

place to place, but we do not detect, from the data we had

we couldn't detect there was a difference* There was un-

questionably some difference, but not sufficiently great

that we were able to detect it. The main differences caste

and the differences in the development, the undeveloped lan<$s,

two different soils and topography were different* Similar

agricultural lands are similar, housing lands similar, but

as between one topography and soil type and the other, the

differences are not sufficiently great that we were able to

detect them.
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Q General, can you tell us, please, what regu-

lations, if any, existed as of 19€9* respecting the characte

and construction of drainage systems for the purpose of

cleaning or filtering surface waters?

THS WXTOSSSt X$m sorry• X don't under

stand the question.

Q Do you know if there were any regulations by

either the Department of Environmental Protection or even

the Environmental Protection &g#»ey regarding the kinds of

drainage* pip-as that would be built or that could b© built,

and

them?

filtering operations those pipes might have in

THE WITNESSJ Do you mean* when you*re

talking about pipes, are you talking about

drainage, storm drains?

MR. LISDEMAJTt Yfc9# s i r .

, Ifra not familiar with the regulations* storm

drains# in 1969,

Q IX? you Xnow if there were any?

h X think it varies from municipality to municipality*

I1 ra quite sure there were no Federal regulations at that

tint®,

0 How about the Dopartcront of Environmental

Protection? &ld it have any? A X'w not
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Q It ia possible, is it not, that storm

can contain motm kind of filtering device or process in them

so that surface vatcra can be treated before the/ ar© ulti-

mately disch3urg«a? A This is, theoretically,

poaaible. I'm not aware of any case in which it's been

in

Q Ara you aware of any system by Which

waters are treated* though, whether it'« in tha draining

, drain pi pas or otharwis*? A Cftii Y«»*

0 How is that cJon«? A It's not

v®ry widely &t all, but th®r# are cases ia which they

The City of Chicago is about to eater into, I think,

a systora. It would coat about a billion dollars, $y*t«i&

call*d T&RJ?, T-A-H-P, which ia for the purpose of accumu-*

lating their, their drainage from their combined sewors,

h# of cotirs#, in vary largely storm run-off* an^ treat-

it before it's released. This will ba done by systems

of aeration and $e<3ii««ntation#passing it through sosaa fora

of primary, what's ©aaantiaXly, what's called pri-

mary treatment before it's released to the rivers. This i«

ia its very early stages. Th® treatment part has not yet,

h@en built. Somm of the tunnela have been built, but this

is a definite plan, and will bo accomplished because of th©

special conditions in the Chicngo area*

Q It v/ould have been possible, would it not, foyj
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the developer of Twin Rivera, and perhaps* even Saddle

River, van it, another development you referred to in your

report, or in your testimony, did you not refer to Saddle

River? A X don't remember referring to

Saddle River,

0 As far as Twin Elvers is concerned. It would

have been possible for some treatment to have been accorded

to the surface water run-off? A Oh! Yes.

Q And, do you know if it was done?

A What they did, they put in, have no treatment, no.

They have a detention basin, they have no treatment*

Q Are there not various treatment measures that

could have affected the extent of the pollution that you

discovered? A Qkl Yes. Urban run-off could

be, of any kind, could be treated* The National Commission

on Water Quality made some estimates what it would cost to

treat urban run-off nation-wide, very rough estimates, and

they estimated that it would cost $199,000,000 to five

primary treatment to all the cities of the U. S*# to the

urban run-off from all the cities in the U. S.

Q You don't have any idea what the cost would

have been in the initial stage of construction for allowances

for treatment of the surface waters in the Twin Rivers

project, do you? A Ho*

Q But, it is possible that such treatment could
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have taXen place, and that the extent of tho pollution that

you observed would have been less or could have been

could it not? A It's entirely

Q Would you not say. General Chippie, that the con-

struction of 300 multi-family dwellings in the Township of

Cheater, and in the Vpp*r Raritan watershed, would undoubtedly

be detrimental to the environment?

A To some extent, yes*

Q They would be more detrimental, perhaps, than

if they were all single-family houses* would they not?

h That"© correct•

0 Is the fact, what is your view about the con-

struction of 150 multiple dwellings on one 25Q-acrc tract

in this watershed, as opposed to just single-family dwelling

on such a tract? A I would say that it would

cause, approximately, twice as much pollution to put in

the same nutaber of dfereiiings in multiple-family housing as

it would to put thea in slngie~fa»ily housing*

Q Mow, it is possible, is it not, in the con-

struction of a multi-family project to control the extent

of pollution, both from surface waters and any other source,

and pQxh&p* easier than in a whole collection of single**

family dwellings? isn't that so? A Yes, but

the ease is—- It's a difficult and expensive process*

Q It can be-*done, and, in fact, the opportunity



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

59

for control in a multi-family project is really greater than|

it is where there are scattered Individual units over the

landscape? is that not so? A I have to say

theoretically, yes. But, X don't regard that as a practice

likelihood that will ever happen,

Q Xs there any control for the, whatever seepag

may occur from septic tanks, individual house septic tanks

into the environment, so far as you know?

A You4 re talking generalities now, not any specific—

0 Yes, perhaps X ought to preface the question

by asking whether or not there is seepage that occurs from

septic tanks for individual heroes?

h Oh. Yes. Of course there is. There is seepage.

That's part of the process. You expect that seepage.

Q Xs it not likely, if not possible, that

that seepage has some adverse effect in the pollution of

watershed area? A X think that depends vorf

largely on the type of septic tank and the very, and the

type of soil in which it's constructed.

Q The Department of Bnvironnontal Protection

is at least one agency in the State of New 3mxB*y that has

something to say about the construction,and the placement,

and the size of a septic tank for an individual house, does

it not? & That's correct.

Q And, similarly, such a department would have
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something to say about the construction and the controls

that would be incorporated into a multi-family dwelling

that would bo constructed in a watershed area? is that not

so? & They have something to aay about, it

would df»pend what the multiple-family dwellings were going

to do. The primary controls, as X understand It, are muni-

cipal, and X*m not aware of the details of what the Depart-

ment of Environmental Protection would require, unless

there was acme 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 dwellings, are there

not? A Yes, but not the urban—. There are no

regulations that require the, that Z Hnow, specifically

regulating the treatment of urban run-off froea these Multi-

ple family dwellings.

0 And, yet, these agencies, whether they be

State or municipal, ^o have something to say about drainage

systems per se, and are you aware, by the way, that the

Township of Chester, for one, requires that an environmental

impact statement b# submitted in connection with the con-

struction of a project of muIt 1-fastily dwellings?

h No, but I'm sure"that's correct.
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Q Well, X think you can take It that it is

correct, X don't moan to be qula&ing you on that necessarily*

Assuming that there id one, that the, on* of the purposes

undoubtedly would be that the municipality would fenow, or

the State would knew what it is you're going to do, and what

effect* if any, your project is going to have in, on the

environmentj is that correct? A Yes* sir*

0 And, the purpose for that is to, first* to tel

what you're going to do* secondly, what's going to happen,

and then whatever agency would be involved, to tell you what

you really ought to do, whether you already planned to pro-

tect the environment, asaong other thingsi isn't that so?

A In general, yes.

0 Is it not a fact. General, that there is a

difference in the nature of pollutant run-off that you

might observe where there is a housing project of seven

per acre, as opposed to half that, let's say, for over-

all density? A Well, the number of units per

acre, if you have more units per acre, you have more pol-

lution. I'm not sure it would make any difference in the

amount of pollution per unit,

Q 2s that maamirable? Are you able to actually

measure the pollutant per unit where you—*

A 0ht Yes.

Q Where yowrgot, let's say, if you had seven
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hundred per acre as opposed to three per acre, could you

really measure the extent that each one produce* pollutant?

A You don't measure them separately* but you know the

amount of acreage and the nus&er of units* simple matter of

division, find out what the pollution per unit is in either

case*

Q «hat X'» trying to find out is this* Isn't

it really very different to asaaaur© the pollutant par unit

where you have a great many units in a given area as opposed

to a few? I'm just wondering if the rise of creation of

pollution isn't geometric an opposed to arithaw*tic. X don't

know this* It just seems to me that would be likely.

h X wouldn't say it's exactly geometric* but it cer-

tainly does depend on the* certainly does increase with the*

with the multiple-family as contrasted to the aingle-family.

Wouldn't say it's geoawtric to any particular ratio* but is

certainly increased.

0 Similarly, the nvusber of &ultl~faaily dwellings

in a fixed area affects the extent of pollution per unit*

is that not so? X mean that you have taore geometrically*

or at least some extent* geometrically than arithmetically?

h X don't think that's the case* The reason is 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 houses clump*a 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. Now,

if these clumps of houses are served by drainage systems#

are spaced more widely across the landscape* X wouldn't

think that would 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 effect* Xt is the proxi-

mity to the drainage and the fact that these households

are close, one to the other, and not the total nuraber of

units per acre that governs the run-off, pollution per unit*

Q Xs the pollution greater If the drainage pipes

are closer to the immediate source of the run-off than

farther away frosa it? A Yes, that*a right.|

Q So that if the* if the surface water, rain or

whatever* has a chance to seep through the soil, there Is

some effect upon the extent of pollution by virtue of that—

A This is correct, and that's the reason why the eingief-

family housing characteristically has less pollution than

the multiple-family housing*

Q Did you make any study in Twin Elvers of the

distances of the drain pipos, immediate source of the run-

off? A v;©ii, there*a no way you could measure

the distance* Naturally, the sources of pollution,, natural ljy
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the garbage cans near the buck door, drainage is not far

off* parking areas in front of the house, they •*• •!*

served fairly closely by drainage systems. In order to

avoid the accumulation of the run-off from all of these

impervious surface®, they have to be, I don't think there's

anything# X think that's sufficient*

Ml*. LXNEKK?V!tf: Just bear with mo one

moment, if your Honor pleas*•

Q General Whipple, did you testify on direct

examination you get soinewhat wore nutrients from agricultural!

land than you do from residentlally developed land?

A Ho. 1 testified they ar@^ aependififOl* t^m *YP* of

agriculture, type of development, that they both have a

considerable rartge Which overlapped,so X can't say definite!

residential land has more nutrients than agricultural land*

MR, LXirosMMf! I have no further questIjons

FJ5DXRECT mhmmXXQ® B¥ MR. ENGLISH:

0 General Whipple* X understood you to say on

cross-examination that you do not consider it practical to

have extensive controls of the run-off from aulti***amily

housing projects* Am X correct in my impression of What

you said? A X said that it wasn't practical

to have treatment.

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

why is, what is the reason for that view*
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h The reason is that run-off from these projects comes

in very great peaks* You have a heavy rain* you have a tro-

wendous amount of run-off that occurs only for a short

period of time, but it has to be handled, and so it is

generally not economically feasible to provide for treatment

of it*

Q In other words, you have to provide a large

capacity of your treatment plant for only occasional use?

A Yes, and it would be an expensive business, and it1 a

only in situations such as Chicago and tentatively In San

Francisco where they're very large cities, and have parti-

cular situations that they have really seriously found it

desirable to go into the treatment of urban run-off.

MR. ENGLISHJ tt the Court please, Z

again renew my offer into Evidence of General

^hippie's report which is D-3? for Identi-

fication.

MR. LINDEMANI One other question be-

fore getting to that, your Honor.

R2CRO33-EXAMINATION W£ MR. LINDEMANJ

Q Regardless* though, of the extent of any par-

ticular rainfall. General, it is possible that surface

waters can be detained in some kind of a detention pond or

pool, treated at that point, isn't that so, and that, there-

fore, would make the cofct of treatment of surface waters
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lower? A Yen, and that, of course, it wha

being done in Chicago* They're actually taking the surface

waters* in deep tunnels and reservoirs so that it can he

treated over a period of time*

MR. LINDSMAff: Your Honor, on the

offer* X renew my objection to it for the same

reasons that I stated be fore , and also for the

reason that X think the Court can even tell

from the testimony of the General that not

everything in the report was the subject of tills

testimony* In fact* X would say it just seems

to me it's about half of it, and I think that'

for a good reason* They didn't want to put

ail of that testimony in it*

THE COURTJ x think from the standpoint

of what X have heard from the General*s

testimony, X don't feel that the report is

necessarily that much more relevant that

it should be marked into Evidence* I'm satis4

fled that his testimony is sufficient here;

the remainder of it, cotnplaxities of it, without

total explanation, would not be helpful to th<

Court* I'll sustain the objection* X have

a non-relevant question that X would like to

ask off the record*
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(DISCUSSION OFF THS RECORD.)

TUB COURT* Thank you vary much,

General. You saay step down*

MR* FERGUSON: Oar next witness is

Mr. Carl Eby £x*m thm Soil Conservation Ser-

vice, We oubpoenaod him to be here at It30.

Z expect him here around 1*00, 1*15.

THE COURT: We'll break until It30

then. Thank you.

(LUNCHEON R2CSS3 XB OBSERVED.)

MR» FERGUSOSTJ Hr* Eby# will you take

the tftand?

SOli taX, «wrn.

DIRECT EXAMIKATICH BY MR. F2RGUS0N:

Q Hr« &by# by Whcxa are you employed?

A The U. S. Soil Conservation Service•

Q Is that an agency of the U. S* government?

A DepartmentQ What department?

of Agriculture.

Q Are you here today pursuant to ay subpoena

issued to you in your capacity as an employee of the U. S.

government to testify in this litigation?

h Yes,

Q Mr* Eby, would you state for the record and
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th® Court your educational qualifications?

h t graduated from Kut^ers with a Bachelor of Science

degree, thre© yearn of graduate work at Michigan $tate

University, &n& then X came back to Rutgers and did another

of graduate work*

0 what year did ycm graduate from Rutgers?

1954,

0 Would you tell us your employnsent aftor

graduation from Rutgers or your last year of graduate edu-

cation, whichever first occurred? A I worked i

the State of Michigan for the university aa a soil sclenti st

doing soil mapping in the field.

0 What year waa that? A That was

•50— 9 after graduation from Rutgers in "54, until July of

*5## and then X went in the Army for two years,and I went

back and worked another year in Michigan, and then X cama

fr«ro to New Jersey to work for the Soil Conservation Service

ahout. Spring of '58 or '59,

MR, FSKGUSOSf* Let iae interrupt you.

Q Khat field was your <3a*iree from Hutgera in?

A Research and Agriculture.

Q And, what work did you, what field did you do

crraduate worX in? A Soils, soil genesis and

Q TJow, wh©jt you ca^ne back t o wor?: for thm So i l
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Conservation Service in 1958. in Ifew Jersoy, would you tell

us What position you held, for whom you worked, wliat agency,

and briefly what you did in each one of them?

A I worked for the Soil Conservation Service, tf. S*

Oejpertoent of Agriculture, as a field soil scientist in

County.

Q Will you tell uss what a field soils scientist

A Ha prepares soil survey ra»pa, checks

on soil conditions, assists the conservationist with deter**

saining aoil properties in the field* Then after X finished

in Sos«®rs©t County, I came to work in Morris County about

19&1 or *&2, X don't know, right in there sosiewhere, and X

was the p&rty chief in directing the survey in Morris

County until its completion. Then, X wrote up the soil

survey report.

Q Sfili you just interrupt yourself briefly there

and tell us what a party chief for the Soil Conservation

Service doing a aoil survey in Morris County in 1961, would

do, and what was the purpose of your work?

& X directed the soil survey* X had, for part of the

time, two field aoil scientists working with ioe, and part

of the tixne, three* X had a few other part-time workers who

did drafting wor)s: in connection with the survey* I super-

vised the&u Xt was mf r©<*pon®ibility to supervise the *ur-

and see that it got" clone*
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Q So that we know what we're talking about, is

this document marked, "Soil Survey of Morris County, Haw

Jersey," it that what you*re talking about that you did the

aoil survey work for? A Yea.

Q Please go on* I think you indicated you were

the party chief in Morris County around 1962.

A Once the field work was finished, X prepared the soil

survey report, and got the maps ready. Then* X was finished

in Morris County* X was transferred to the State Office,

and given the position there of the Soil Correlator for the

State of Hew Jersey*

0 Now, would you tell us approximately when you

were finished with your work in Morris County?

A I'm bad on dates.—

MR* FERGUSON i X*U give you—

A 1961 the work was finished up,

0 All right* X show you a document marked D-l

for Identification in this trial, entitled, "Soil Survey of

Morris County, Hew Jersey, U. S* Department of Agriculture

Soil Conservation Service, Publication Date—"; will you

tell us if that's the document you're talking about, and whe|n

the publication date was? A Yes. This Is the

document, and 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 soil classification work you had done, how it

was available, and whether it was available to interested

planners, developers* scianti sts, whoever might come and

ask for It?

MR* LltfOSM**&j One moment, x certainly

have no questions addressed to the witness*

qualifications, but X do have this observation

which is somewhat of the form of an objection

to make to the testimony* I believe that

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

X think it was fairly recently, I'm not sure*

I'm not, X don't really acknowledge that the

furnishing of the name as an expert fully

complies with the rules where we propounded

interrogatories early in the game and asked whb

the witnesses would be and the nature of their

testimony, 8ut# notwithstanding that, we*re

as interested in the truth as the Court is, an|d

insofar as Mr. Bby's testimony, X think* is

sought today to enlighten the Court on some

documents that were referred to by Mr. Lloyd,

X would have no objection because X think that

we Bhouia know rather than not know, but if
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he*a going to go into extensive testimony on

the soil of Cheater and a number of other

things Which we did not have an opportunity to

examine on* Z think that would be improper*

I'm not really sure what Mr. Ferguson intends

to do, though.

MR* FERGUSO&: x did not intend to call

Mr. Sby until Mr* Lindaaan Objected to the

H.R.I, going in on the basis that according to

Mr* Lloyd*» testimony he conferred with Mr*

Mby about some of the inputs to his mapa, 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 how it was generated* Z do

intend to ask Mr* Sby a few questions from his

perspective as a soil scientist about the

general nature of the soils in the Peapack

watershed, which is the particular region in

which the subject site is located* Z do not

intend to go into extensive testimony about

all the soils in Chester Township*

MR* LINDSMANJ Zf your Honor please*

that being the case* 1*11 reserve whatever
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objections X have to the particular questions

Tats COURT* fine*

MR. FERGUSON6 Insofar as this witness

is an expert, and insofar as any of his ex-

pertise is called for, I have offered his

qualifications—

MR. LXHB&M&Ks I'm satisfied*

MR* FERGUSON: He1a a fact witness as tfe

what he did and why*

THE COURTJ Fine* Go ahead*

MR. FERGUSON* X think X was in the

middle of asTcing you a question* I forgot

What it was*

THE COURTa What, if any, information

in your office exists on soil, existing on

soil classification was made available to

planners and experts*

h Well, as the work was completed in sect!cms of the

township, we prepared interim sheets containing the infonsta-

tion on the soils for those particular areas, and made

copies of our soil survey field sheets available to them*

Q Do you recall Mr* Thoraas Lloyd?

h Yes.

0 Would you tell us what you recall hist doing,

whether he can*® to see >ou, and if so, when and what happandd?
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h Be cam* into our office with a group of students*

and X believe he was a student himself at the time, at the

University of Pennsylvania, seeking soils Information on

the north branch of the Raritan watershed. He was doing

a study of the quality, water quality in the north branch

and making a atudy of environmental factors that would have

an impact on that*

Q Did he request the soil sheets and data which

your office had generated? A Yes*

0 Bid you give it to him? A Yes

Q Did he* do you know what he did with it?

MR. LX&BEM&Ht For one thing* one of

proceeding questions was leading* I'm not con

corned with that* Did he know what he did

with them* that's too vague* X think*

HE* FERGUSONi I'll rephrase it.

Q Did Mr. Iiloyd return to you and show you the

results of his work? h Yes*

0 What did he show you? & Be

showed us a series of interpretive map* that he had made

using the information and the criteria that we gave him*

He raised sonso questions about erodibility* the fact that

the K factor by itself* which is a statement of the erod-

ibility* was not a particularly useful item to prepare a

map for* and wondered if he might in some way carabine the
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& factor with other soil factors,and after some discussion

we arrived at a point where he could consbine degree of slope

with K factor, and produce a map that would present a plctur

of relative erosion hazard. W© saw all hi* interpretive

maps showing degrees of limitations for houses, septic

systems, I don't rorasjrsber the others*

Q Did you <3o any particular degree of review of

Mr, Lloyd's work at that time, or how extensively did you

g©t into his interpretive map, maps, and how they were pre-

pared? h Only to the extent that we dis-

cussed with him the criteria that we were using and showed

him how to apply those criteria to the maps, and showed him

the method to use to prepare the maps* and then to look at

some of the maps and see, just check to see that he had

applied the criteria as far as we could see*

Q And, what was your conclusion when you asked

that question? A He had used our informa-

tion the way that we would like to see it used*

Q Now, before we get into looking at the indi-

vidual maps, X'd ask you to take Exhibit D~i for Identi-

fication and would you, in your own words, tell the Court

what this soil survey document is in terms of the kinds of

information it presents— A Well, it1* 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 program of prepar-tag these soil

survey* by the Soil Conservation Service?

A Th&r© is a nationwide program* It*« carried out by

the Soil Conservation Service in cooperation with tho Land

Grant College* experiment stations*

Q When did this program start* do you know?

h Oh* this particular phase of it about 1935*

Q Has it bean ongoing ever since?

A Tes*

Q Bo you know how extensively across the country

it's been going on? A Well, i f a going on all

over the country. It's in Qvaxy attate* Some states here in

the east are naarly finished. Most states havo a program

to complete th© soil survey in their state*

Q Do you know, by the way, how many employees

the SoiX Conservation Service has doing the soil survey work

across the country? A Ho, X don't know* Many*

Q Do you know how many there are in New Jersey?

Jk Eight now involved in the soil survey, we have seven

soil scientists employed by the Soil Conservation Service,

and three employed by the State of New Jersey working under

our supervision*

Q How* £ believe 1 interrupted you when you wer«

telling **& what the types of information contained in the

soil survey are* and the purpose which they wore gathered
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A Okay, It's an inventory of the soil resources. It

lias * map allowing the locations of the different kinds of

toils and a description of each kind of soil along with

various interpretive tables showing how the soils might be

used and how they react in different management*

Q How, the interpretive tables*would you tell us

a bit more* in some 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—

0 Would you give us an example?

A Weil* there's a community development table—

Q Xm that on page 88? h Yes* It's

entitled* "Town &n& Country Planning*• that table--

MR» FERGUSON* Excuse me* Mr. Eby.

with Mr. Llndeman's permission* X would ask

that a copy of this document be shown to the

Court so that the Court can follow the wit-

ness* Z do Intend to move the document into

Evidence as a foundation document* and speci-

fically sons© of the tables* and the methodology

used and the purposes for the report itself*

MR. LlflnsMAN: The document is going to

get into ISvidsnce. I don't have any objection
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Might as well be marked now than la tor.

THE COURT t It will be marked in Evi-

dence* than.

(' • ,book r was received and marked

into Evidence.)

Q I believe, Mr. Eby* you wore about to refer

to approximately page 83—*

MR. FERGUSON* Excuse me. Let's give

the judge the one that waa marked in Evidence,

and you can refer to your copy*

(COURT OBSERVES.)

§ I call your attention to the section on page

88 entitled, "Town and Country Planning," and ask you if*

I'll ask you what the purpose of that section is?

h That is 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

severe,H and tells what is meant by those,and then it goes

on to list the uses that were evaluated in the table*

0 Now, going back to the first sentence* I'll

just read it for the record, "This section is 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 comment upon that sentence.
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and tall us if you can, as an employee of the Soil Conser-

vation Service* why it is there-*-

MR. z&mmmt X object, your Honor.

X don't think itfs, interpretation is neces-

sary of that sentence*

THB COURTi Isn't it self-explanatory?

MR. FERGUSOBt z want to emphasise, if

X can, the purpose of the collection of this

data, ana the presentation of the data in the

report.

Q Xs there anything other in that sentence the

Court ought to know in evaluating the use of the Soil

Conservation Service data for* "Town «n<S Country Planning?"

A x think the real key here is that soils information

should be used* 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-«lte interpretations as to what

i» at % point on the landscape* Because of the nature of

©oils, in the mapping process you have to make inclusions

of a great variety of soils that occur in the landscape in

the mapping unit* But to know what soil is at a point in

order to design 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 measurements to design a foun-
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dation,so that it's very important that you dont try to

substitute soil survey information for on-site investigation^.

Q la it correct--

i h»

*SR. LIKDE!!l\Hs Excuse me* Hay X ask

Court reporter to marls: that answer, please?

Q Another way of stating it is that this doeumexi

is not specific enough to enable any particular concrete

decision to be made with any, with respect to one point of

ground? A Yen *

Q You mentioned the ratings of slight, moderate

and »w*xm* Would you explain What those ratings are for

the benefit of the Court? First, X*<3 asX you if that was

the first classification, nomenclature, that the Soil

Conservation Service used? h No. That wasn't

the first* We started out speaking in terms of suitability

and unsuitability, but we found that places that wore

amid to be unsuitable because of other considerations, maybe

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 sewer-

age treatment system, central sewers, and then the limitatiojn

was removed, so that, or an engineer would come up with a

dssign that would satisfactorily remove the limitation, so

instead of speaking in terms of suitability, we now speak in|

terms of degrees of limitation, and that's what the slight,
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moderate and sever© limitations are. They're largely based

on economic considerations •

Q Would you tell us, then, the definitions of

slight* moderate and severe as used in D~l in Evidence?

h They're contained here on page 83, rating of slight

moans that the soil properties are generally such that the

soil is satisfactory for the intended use without any major

changes in design. The rating of moderate indicates that

there are limitations in the soils which would require

specific design of whatever function you're doing to over**

come those limitations, would cost a little bit more money

to do 3Q, and then the rating of severe means that the soil

properties are so unfavorable that it requires major changes

in design or structures to overcome those limitations*

Q X call your attention to page 90# and ask.

Table #7, and ask you to tell us what that table is* and

what its utility might be for the heading of "Town and

Country Planning?" A Well, 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 reasons 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 moat suited for a use* and whlcjh*

if used for that* would have the least impact on the enviror
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meat* Area* with severe limitations, if used for a parti-

cular purpose, would be the moat expensive to design, to

overcome those limitations, and have potentially the greatest

impact on the environment*

Q Could you give us an example of something which

would be more expensive to overcome and would have more of

an impact on the environment? K Well, the

classic is the flood plains* We would rate a flood plain

as having a severe limitation for a housing site* A person

could overcome that limitation as far a* flood haxaxd by put-

ting fill 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

landscapei that is* to allow the excess water to spread over

it and to remain there for a period of time, and then flow

away briefly after the storm is passed, and probably to

move the flood e^i^^m somewhere else.

Q What about steep slopes? Can you give us an

example of how that can be overcome* and relative cost factor?

h 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 soil to any depth, say 10

feet or something like that, you're going to be encountering

rock mnd stones, would be uncovered, which would then have
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to be disposed of In some way, You just have to tear up

the whole landscape to got rid of a steep slop*.

Q Mr. Bby, I would ask you whether the classi-

fications of slight, moderate and severe as you have testi-

fied to axe used in the body of this document for the

specific soil description* themselves* and I'm referring

really to pages 10 through, X guess, 53?

h 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, maybe in two or three tables the process of

editing to see that we were consistent throughout was just

too much of a job, so we used the degrees of limitation in

the tables only* In the narrative descriptions of the soils

we list simply the kinds of limitations that that soil has

rather than the degree. Slight, moderate and severe are not

used in the narrative descriptions of the soils*

Q So, then, to determine the kinds and extent of

the limitations, you used both Table 7, which has the

degr&e of limitation, and the English-language description

as it were, of the soil to give you the qualitative nature

of the limitation? & Yes*

0 Mr. Eby, X call your attention to this map,

which is Exhibit D-24j, I believe that•a just for Identi-

fication, and ask you if that is one of, that caption.
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"Soil limitations for Septic Tanks,* ia one of the limita-

tions described In Table 7 of your report?

0 And, X want you to assume that this data was

taken from the, the information in your office, ana prepared

by Hr, Lloyd around 1969, 1970, would you tell the Court

what utility this kind of information would have in regards

to determining the appropriate use of the land which it

describes? K Hell, it would be useful in show

ing those areas with alight, moderate or severe limitations

for on~9ite septic effluent disposal from a septic tank*

The particular way In which it should be used, X think,

would be to, in the planning process, to first indicate

those areas where you would be most likely to find a suit-

able place for disposal, on-site disposal systems, and those

areas where you would be most likely to have severe limi-

tations for on-site disposal•

0 X show you nap nuaaber 13, Exhibit 0*241, and

once again X want you to assume Mr* Lloyd prepared this from

the data in your office, from your sheets, sajne classifi-

cation of slight, moderate and severe according to the color

code on It, and X would ask you the same question, 1. §.«

how is this information useful to a land planner, and I'd

Ilk® you to explain what the limitations for light build-

ings with cellars refar^to? h Well, it


