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DIRECT EXAMIWATION BY MR. BERNSTEIN:

.

Q Mz . Johnson, you're testify

.ng on hahalf

of the Public Advocate as an environmentaliszt, ig thai

A I don't think =20, no.

Q Fould you telil us the area of your axozriligs
A S8oilsg and the relaticnship hetwesn goils and
water such as rxunoff, runoff chemistzyv.

I am also, I think, an expert in geclogy having

relationships batween geology and soils, gsology and
water, geology and wateyr guality.

®; And what do you undexrstand that you will
be doing for the Public Advocate?
A I'm going to veview all the documents that are

prepared by other consultants related to the individusl

N - .

i
{oe
{
i
'
b

townships, and to txy to assess whethexr or no
those are accurate given an understanding of the
landscape in Moxris County.

Q I assume you haven't done any of that to
date? ‘ -
A That's esseniially correct. I've briefly reviewed

one report which T haven't a recollection of who wrote
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Mandhamn Pownshin and Chatham Townshipn
raworts 320 that ha zan aoseal with soms
muthority as to wasat ha's seaoan.,

MR, MHEISER: I'm not surs that

N 4 - P - LK ¥ z P . -
ting as to Mendham Townzhin.

r

the 258th. in fagtz, I told Carl =

that will be submittad o the Public Advooats

n

defense counsel, arz thers any othex dogumenits ikl

you will be reviewing for %this case?
A Yes. The thing I would like to do would
certainly be to read the Soil Survey and to get

a szense of the landacape in Morris Ccounty from a
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Johnson - direct 6
and those palttexns are xegognizabls and distine
certain kinds of subsuvface conditions and so on.

That would »2 one document that I would cexitainly nsed
o make usge of.

Q2 Whan vou say "the Soil Suxvey,” yvouiza

apealing cf the Soil Consaxvation Serxvice documeniacion?

that are pertinent, and there are some, I undexstand,
that have bzen prepared by Rutgezrs.
There is also in our geclogy libraxy a fairly

detailed assoxtiment of publications done on vazious

reas in the northern U, S. And through a svaitem of

3

indexing and so on, I can find pertinent reporis for
seytain areas,

And i would say that those two documents would
be imporcant az well as any 208 Studies that had been
preparad by the area. I'm not surxe if it's necessary
or important to digest all of those which tend to »2

xather substantial in size, but certainly pertinent

poxrtions of thai that relate to streams ian guestion

S o\ R S 3 et e
ol PRI NN e P L weda e, LLEEW waswelloo
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1 MR. MEISER: For the record, hs's
2 obviously given those that he’s awars of
!

3 | now. Thisg is not meant to pracliuds him

gé using othey scurces i1 they gome 2o Ls

ﬁﬁ attention.

3 Q Do you know the names of a2ay of the zcils
7 studies that were prevared by Rutgers University ox

8 the auvthors?

2 A Ho, I don‘t.

i9 2 You just have heard of that through scudies
i that you may wizh Lo use?

iz A They were geologic gtudiss, I believe, subsuxices
i3 geology. That's my understanding of what infoxmation
i they contained,

s Q You don't know when they were prevarzd o
58 by whom or which depaztment?

17 A ¥o.
i8 0 S8ir, have you studied and kesn aware oF

9 the Lord's Repoxrt?
29 E a No.
24 | 0 You're not aware of the Lord's Regoxt?
'2!# A No.
i
ZSI s} Would you consider yourself an expexrt on
o e ot of gponehesneting sanitarv gzewer fagilitisg zad
Lamxage pront Sognlltlasgy
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A On the cost 0f, no.

Q

O
you’r
A Plrst

$ . - Pt ] - -
simply means

streams3 in a

regions?

Would you consider yourselfi an zxpert on

Fnat doessg ithe term "headwaters mean oo

-= it wafe2rs toe the area, or ths zmall
wr el d S el o - & - o ot .
n area which feed a larger rivey agvatan

n
K
fute
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As 2 soils expert, do you f£esl that any

e taken when ona is

(i
g
5
R
5
Ko
@
£
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8
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MR, MEISER: Do you haw

concexn for that?

MR. BERNSTEIN: VYes, but since in2
gentleman hasn't studied the specific
rivers and streams in Morris County in

. - Tt .
menarel . Fandham Townand

3]
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anywhere., So I think I'm better offF with

frat

3 the general.

3 MR. MEISER: ¥You're concerned about
e tha gcilis on the headwstersg, iz that 144

5 MR, BERNSTEINW: I'm concernad with

& CGLEtZQCCiOé in close proximity Lo

7 headwaters since he's also an expert 4n

S water runoff.

S MR, MEISER: 8o veour gcnce ig with
i0 raspect to water runoff?

i1 | MR, BERNSTHIN: kLll environmaenzal

iz considerations.

13 A That's a very larges guesgtion, bﬁt '3 txy o

ig deal with it in parts.

g I don't like the word "special” in your guastion

15 when you referred te any spescial considerxationg., I

7 think that considerxations for environmental guality and
i8 || control of degradation of streams should be applisd
4Y § wherever thers are streams which constitute a2 useful

9 resource and which are governed by legislation and so
21 on. 8o I would not say that there acxe specmal things
22 | that one should do. I would say that thera aze a

23 number of good practices which can be adopted and, I

Ty T s B T B T B e R e T

i <) i ., 3w H RERE SRR
R N N T Lt Dy LT s ! .
SLCOUY USLNG Tage wonrd 3okl or LT
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Johnson - direct 10
no problem with deleting that from my guestion -~ what
do you consider to be good practices when one is

constxucting in the vicinity of headwatars?

A I think that contrel of runoffs, surface Tunoifs
is certainly one asgpsct that iz very important., IE cones

can contyol aurface runsfis, T also think that szrotion

13z can b2 controlled gconcommitantly. I would

e

i

of so

say that’s another aspect that pzople should -~ o

designers and pecple who construct these things énmuld
attend to.

L)

that thers should ke the number

(1

of individuals. The type of sawerage treatment thai is
selected cught to be compatible with the size of ths

water body into which any effiuent is discharxrged.

0 Would you explain that to me?
A I wouldn’'t want to discharge ten million galloans.

per dayv into a stream that was four feet wide and a foot

daep.

0 Is thexe any formula that you can give us

£

Ve

or is it a more subjective type of test as to the

-

amount of additional water that you'd be comfortable

with discharging into a small stream?

A Well, I can rely on rules of thumb that have been
st T Tuesosvlovanis ctreams in an 2nvironmant




Johnscn ~ direct 1i
Q Could you give those?

¥Yag, that would bhe the seven day, ten y2ar low

g

h

ow should not e augmented by more than 20 percent.

O Tould vou 2uplain that? L thirk I Znow
Wnat LT Deans.
X} 3 ) T
A "he sevean day dry pariod that occurs oncs @73y
: . : . . B TJamm ra et T an
s ten yvears should not be augmanitsd dramatically.
: Y
i
B3 » 2y more than 20 perecent?
=y - L K » : Ko) LT - . 3 oa P
9 A ¢ would lilke to sitrilke that beczuse I don'is oave
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ii iz wisdom on this which I can find out abont.
iZ Q Can you give us for the next depositlion iz

[

i3 ) Given an area wherse one dees not have

& sanitary sewers and where one does not have publiila

o

iy watar, 18 there a rvelationsghip betwesn the environment

: WV L=

i

L5 and the maximum number of dweilixg units which can
8 constructéd?

2G a ~ I'd 1like to wry to rephrase your guestion. I
2 thinlk I know what you mean, but I don‘t think T can
2 answexr it the way you ask it. VYou mean a density

3

mitation »ra!

.
r

23 1 her than just a total numbex?

1
i
2 o Vag
; N e e G
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3
)

treatment selected.

toa

o 0 Wall, my first given is let's suppose we

&

. : 2ty wmm s -, = s 1 L RN P A .
2 have no public sanitary sSewer facllitiesn, wo have ao
2 oublic water supplies SO0 that --

a2l A Do vou mean by “prblic’ a2 municipality or do you

- A 1 2l T - mda .
22WaT 8. AN TS JuescLoil

Ly

i

vgsuming thae thers wiil

Y
& is given this set of facts, and

2 be no saanitary sewer constructed, are there any
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12 i conditions, I would zav == wall, vou'wva asked m2 2
i3 ‘uestion that is difficuli to answer. I would Iike
14 o define on what basis should we consider a 1limitation.

iz A limitation because of water guantity, hecause of

]

i7)] limitation bscause of slopes?

i8 Q And because of effluent disposal. ALl of
iv the above,

ZOE A All of the above and effluent disposal?

21 Q- Right,

22 A We better take it one at a time.

|

23 Q Pine.

o TSI Y ww - N - - 1, ' 2. (. . ] lo en d -
- 23 EFfluent digposal, I think whot uander osshasin

iy g 0 R . R o - o n . L P

OO0 DA Joroindl a >2E QiU . YL
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that there is a rational and reasonable limit to

densitvy.

Q And couid yvou explain teo me what that
ralationsghip might be?
A If sepiic tanks axe utilized as the z0ls means

luent into tiae ground, then

i

of dispersing sewesrage <f:

L8]

I would say that & gross density of one DU per acra

iz what ¥ would recommend a3 a maximum. Now, whai I

mean by gross density is that the total numbesr of
dwelling units divided by the size of the drainage

basin above the point into which the afflusat might

i

ba expscted Lo fliow,

Q And you mean by gross density the aggragate
area?
A The total area of the drainage bhasin above ths

point. When it'g determined whexre in the stream
varticular effluent might eventually run as it’'s
treated, as it flows through the scil, the dyainage
basin above that rarticular area can be calculated,
and based on that total drainage area, then I think

an upper density of one DU per acre is what I would
rvecommend as & maximum if sewerage treatment is solely

by septic tanks.

s i “tave le dnatnanoes wRaw2 vou
- . . S PE e B Sue
sorrld waccommend 3 lowar dsasity taidn ong dwellind
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Johnson - direct i
unit per acre where all the dwelling units would bhe
on septic systems?
A I would zecommand?
0 A density of less than one unit paz woave
because of sz0il conditions.
A Soil conditions and effluent velationship?
Q Vag.
A T ean't think of any at the present time. I ron'e

preclude the possibility that it might be wise, but

I wan't think of a situation.

t-.a

Q Let me rephrase the guestion.
You would indicate that whesre saptic
systems were to be ussd, the maximum density the

would recommend would be one dwelling unit per acye

cn a gross basis, correct?

A That's not what I said. If sepﬁic tanks are the
sole means of dispersing effluent, not if thsy ars to
be used.

Q Let’s assume'that gseptic tanks are the zois

means of septic disposal, effluent disposal. Given
zhat situvation, was your testimony that the maximum
density which you would recommend would be one dwelling

unit per acxe on a gross basis?

o - e an
2 Ny w erann aodin sasnleoniated on the area o8 ©hs

- n -y T, [P IV “ S, [ J A S o, T A - . N -
wrataroihad 200Vvas Lag LOAnd L e SGrLelll 1O SLC
saharsic
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Johnson ~ direct
this effluent would be expected to flow.
Q Axe there any situations where given

dwelling units being congtructed where the sgole means

of effluent disposal would be septic syztems whezs
you would recommend a density of less than ong unii
per acrea?
A ¥ canncot think of any at the present time.

o And would this one unit per acre hold true
zagardless of the type of scoili and regaxdless of the

type of bedrock which would underline the araa that

you were examining?
A Wo, it wouldn't, There certainly could ke a

condition wherxe certain of the ar=zas whexe the solilas

.

were exceedingly thin, where pesople might wish <o

’hat‘i“ might be poasible then to xecommand
a lower density. thévnpt likely, however, because if
a septic tank will function properly, then the =oil
probably is deep enough in order to treat the affluany
substantiélly so that I would again vetreat
DU per acre maximum.

Q - Well, isn't it a fact that on the Soil
surveys that soil is categoxized in some instances

el td T mmadiawata, and severe limitations
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Johnson =~ dixect 15
A I didn't understand what your guestion was asking.
Q You're familiaxr with the Soil Surveys which

are prepared by the U. S. Depariment of Agriculture?

A Yes

Q In those Scil Suxveys they make wvariocus
classifications of goil for different purposes.
A Right.

Q They have one clasgification with regaxrds

0 the limitations of soil for effluent disposal
purposaes ?

A

'es;

i

SO

"
o
]
=
i
[ X3

o

believe the threse caj

i~

Q J‘-’n d

are used axre slight, moderxate, and sevexe?

A That's correct.
Q What do those categoriess mean?
A They mean that under conditions where they list

the limitations as severe, that septic tanks probably

will not function properly and renovate effluent in

t

the way that they should for a wvaviety of reasons.
Thexe's one specific reason why they might rate it to
be severe. That'’s an example.

Moderate means that there are certain conditions
ﬁnder certain of these soils that probably one should

- - iy & . E K 3 ) ] - » Y
axaral 2z sare Tn galaching a particular area or in the
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standaxd guidelines, that the system should woxrk

reasonably wall.
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septic tanks is zerxo. You don't build houses with
septic itanks on sevevxely restricted szoils.
0 How akout with regaxd to modexate ox%

glight limitatiocns?

A I would say that it's okay to install septic

tanks on s0ils which have slight limitations, and
probably ockay in most instances with careful on-site
inspection, careful instruction to insgtall septic
fante in onadornte geils.

. ) [ . - FORP S
73 But vou woulid agxoe that wasrs sro ¢2ratin
i 7

~
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Johnson - direct
soils where one would raquire more than one acrs Fox

the construction of a home on a septic system whers

i

yvou had certain limitations with regards to the scil?

A That's correct.
8 Jounid o tall s som T otho ooll Rormad
2 Youd C2il US S0me 0N The S0olLL wyhaes
waich you've run into in your superienca az a zolls

G Yes, 8ix,.
A 50 as to meel appropriate water guallty standazds,
shall we say?

S

oils in the Pine Barzeans

fnt
1]
G
o
©
ol
1]

A Scils an
reguire large amounts of land because of the fact
that they are extremely sandy. They are victually
inert chemically. The only means of treating sfflusnt

in those soils is by dilution. Therefcre =-- and that's

R R} Ty o 3 - e St Tes e
tation which then means thai

l,.-.h

egip

by

dilution from the
a sizable area is probably necessary for a house

operating with a septic tank.

0

Q Would theze be any limitations with regard

to effluent disposal through septic systems where one

I I TR R R O e P B B o Sr i v B A e I

L [ES o RS B e WAL g T LT e P ) R N R

) R T LA S T B A S PR
2N Topending on Chre Doighe Of woz welitdyr Thdae, Loz
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Johnson «~ direct 19
answer is vyes.
Q So let's zssume that one has an acre oF

unit on a seopi

€
e
3
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two fesat. Would thig constitute in your opinion a

limitation to the construction of the dwelling unit
and the septic systen?
3 Axe you rveferving to a perxmanent water tabls na
two feet oxr a seasonabievhigh watar table?

o Sasasonable.,
A I would say that this is a limitation.

Q Why weuld that be a iimitation, sin?
A When the leverage fields in the septic tank

are submerged, and wherxe the ground is rated with
that zone, then the noxmal aerxobic processes do not
function very well.

Q Could one construct a septic syztem Fforx
a single dwelling unit on ground that has a seasgsonable
high water table of two feet?
A Can ong construct a seétic system? Do you msan

a septic tank system?

Q That will probably function.
A It has cerxrtainly been done., We call them
", Powld it bs zo o say that ven woul 2
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a mound if the depth of the watex

e

or less? Is there any cuk-off poin

that a mound iz reguired?
A I don't have an o;iﬁion on that, not in Ths way
che guesticon was Dhrased.

Q Well, if you have a depth to water zubls

0f three fest orxr lessg, could one install a2 nropex]

functioning septic system without a mound?

& I wouldnit want o answex that because T think
it might ke important to know in that paxtigular
iocaiity is there a rxapidly and greatly Fluchuating

ox lazs vermanently between three and four Lfeek,
I would say that a2 mound at three feet =~ I could

conceiva of szseptic tanks being constructed if it

.

ould be demonstrated that the water 1s really only

oo

at that level wvery infreguently, perhaps not in all
the vears. I thiank thait morxe site spscific information
is neseded, but I'm more comfortable at & depth of
four fset or greater or seasonal high water table.

Q When you say you're more comfortable, did
vyou mean when constructing the septic systems, you
nrefer to have the depth to watexr table of fouxr £eet

R
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Johngon ~ direct , 21
Q Now, if the depth to water tabkle is four

feet or less, as a general rule would yvou recommend

what you raferred tc as a turksy ncuad without ilooking
at othesr attridbuites of the s0il?

A I'm not sure that I would reeommend tuxriisy mounds.
L think that if the water table iz at a derth of two

or three fe2at, then the Scoil Suzvey will probably hava

modarate ¢r medarate to severa ox parhaps severs

limitation, and I weuld say on the hasis of that, that

my recommendaticn i3 that septic tanks prolably are
not approrriate, but I'm nct sure. I would duszt simply

1)
z"’,
-
o
fat.
3
:j"

septic tank begause you're afraid of geaszon

u
b
four
0]
2
gy

Q Isn't the so-~c urkey mound one of tha

1)

alternate methods of digpogal which has been permitted

by chaptexr 199 of the Laws of New Jersey?

A I don't have any idea of what those laws sav.

e

Q So yvou're not familiar with the restrictions

2

which New Jersey places on construction of geptic

systems, the aexobic system, the spray systems, the

lagoonsz, and the other types of alternative disposal
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laws and what they say about those sygiams,

a high depth to water takle problemg?
A Inherent problams or »zchlams that <zn oxisa?
0 Inherent problems, and then sroblasas thoes
can arise.
a I don't necessarily se2 any inherent problamsz
with them.
Q are there probkilsms cthat can avises with
thass systems?
A If thev'ize poorly constructed, pyoblems 2an

any system.
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2 Do you have

mounds ?

e} How many of thoge mounds have you »arsonally

seen in operation?

o

5"13
o

lived with on2 for three yezrs,

&>
[

Q Cther than that one, how manv of the mounds

3]

re vou personally familiar with?
A fow, have I seen and stepped on or have I

samnplad?
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it's ten or twenty or fifteen.

Q And how many are you familiaxr with, that
is, that you're aware were constructad?
A Phat I am awars wers construcetad, watghed heing
constructaed? F

Q You didn't nave to watch. That vou ware
aware of .,
A I don't undergtand what vou maan.

o

If I wexe to ask you to mention il the
propertiss whara you either knew or neard that a
nmound was constructed without physically
it; how many would that entail?

A I have no idea.

a faixr statement that of all

E]
>4

o
®

Q Would i
the septlic systems constructed, only a vary small
rercentage, less than five pexceat, is coastructad on
mounds?

A My sense is that would be corvect of all the
ones that have besn congtructed.

Q Why would there be such a small pexcentags
on mounds?

A I would guess, and I'm simply guessing, that

prudent planning drecludes the use of septic tanks

mr T T oerlemy SN e fmee fnbla da onzstisnablse snd
shara poennilia mpicht selastk +#2hisg a2z 20 altasrpacive
wWhere LGe0Rile MALJAC SosasC Lalg 48 4l alua2XnAalitiieg.

73]
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e] 30 that you're saying that the mounds can'tc

¥

Lot

A I decline ©o answay that guegtion. I don't yaal

I wouldn't want to give a blanket answer hasad =~ I

P

swar based on the lack of

)

would not give a spegific &

0 In determining whether or not a mound was
to be used, ceculd vou tell me what vou would considesry

ntizl inferxmaticn that vou would havs &

(y3
O
o
®
0]
[#1]
®
o

have beforxz you could make a determination?

)

A The nature of the soils, the caticn~exshar

]

ge
capacity ©of so0ils, the depth of seasonal high waterx
tables, the depth of the msoils, the nature of the

5 -

underlying geoclogy particularly with respect Lo its

[..:..

o

vermeability, it's hydraulic conductivity. I'd like
to know about the degree of fluctuation of the water
table. I'd like to know into what type of area did
this particular =~ would this effluent drain. I'd

down slone ssagechial i

e, T L T T L. s . ey JC ey P b o e
2 . L0 ALEEg CQ EDOW O CiE oOnmman
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in which it was being used such that is thisas

L
9
s
o
o
ot
it

family dwelling on ten acres or five acres? Ig +his

2 high density dsvelopmant in the center of a city?

{el
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A It depands on how compleste and how acourate ©
Q I'm asking in your cpinion as the eupert
on soils, could one make a proper determination for a

specific gite without wvisiting the sgite, mevely by

reviewing pertinent documents?
A For planning purroses or design puxrposes?
Q Por planning purposes.
A I believe that the documents would suffice for

planning purposges, but not for design puxposes.

Q For planning purposes, what might those
dogumenta be which vou feel would be necessaxy in
- ) -
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Q And can you explain first what other typas

of disposal systems you're familiar with?

-

g - - ) i - - - 7 PRSI .
A I sp=nt roughly three veaxs under SIPA contracts
N B wa oy e Yoy oy - - K 4 LS - . PR g O S
€O LIY¥SC, Graw uP a4 Ccrainling Hrogram LOr Inginszers,
ER N R PR I e K - - o n e oy L P S
to aducate them into the aprprovriate proparties Lhat

goilg should have in oxder to sucscaseft

effluenst by four ox f£ive or six differ=snt tvves OF
' oy Jee ES B - . . Ot} N
alternative gawexage tresatment methods.
rs - el - - - . - -, -~ 1l S -, 3
i gpent rougnly itwo ysavs under EPA gontract

(o
(1]
[6]
!‘h
0
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b
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ot
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fie
yv]
o
o

I'm familiaxr with through these studies and also to

a cextain extent by personal visits to arsas whare

0

If yvou'd just go slowly.
d

A Spray irrigation, trickle and f£flood ixzigation

1

3

tmanis
[ RS s

-

ovexland f£flcow traatment systems, marsgh-pond tre
systems, sludge disposal alternatives. Those are the
main ones that I'm largely familiar with.

Q How about the mounds? Wouldn't it he a

sixth category?

a T Aonih oiaim to have studied moundsg in a
gsolsatidfle oontennt.
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Q Could you explain to me what ths spray

irrigation method entails?

A For what?

="

) el - -y BT . - N vy - . T ey
A It depends on thse tvpe of land use Lhnd vou wisgl

- -, - € - T Fogted h ¥ 2 - o - 3
senge, mnay also be the efffect of what iz availalblse in
- . .
cerms of matexials. There is generxaelly some z3ori of

Ky - e 5 - Qe R 3 =y > b - P SO N o~
Tluant at rates which are galosulated on

the system.

There are a number of accoutrements which are
necesgsary such as buifexr =zones and so on, to insure
gome sgort of reasonable level of gafsty.

Q When you talk about buffering, can you
tell me what you mean by that with respect Lo a
spray irrigation system?

A It's generally considered wise to use 30me

- . o S ST " o A1 - N R, T8 -7

2OrT DX = SRECVIARR LA Sl QM mas Rk B

o) AV e T el Y o S vy R Tl S e B - AR T TN
SOACE SO CALOUEDUE L8 GLEes L QUAEK TP Xelnide cae
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L ]
.. -‘ L L - 3 - P - - *
tQ a goil sgclientist. You mean 30il tentuxre; soil
- . 4 . - - . 4 s s
conditions, do vou really maan sSo0il tvyoe?
e 1 . s m L -

0 Wnen I uss the term “goll tvne, I mean
cne lifferent tvoes of goils, Tim oot using it odn
the zodzntific, hut in the lavman's, and Ifm asking
axe theres goils which gunnot agcspi the spray ivrigatisn

seray irxrigations?
A Mosgt soils in 2all of the world?

A I haven'’t a first~hand familiarxity with Morzis

County so I don't feel that I can answsr

voint.
Q I'm going to use the word "type® from a

nt ratheyr than from an exvsrit's

1ute

gtandpo

bt
o
l<:
£
Y
I ]
@
@

whigh ol

golila

i

Can you tell ne what type 0O
be found in the Morrxis County region would accedt
spray irrigation, and what types of so0ils would not

accept spray izrigation?

A Iin oxrder to treat the effluent appropriately
alial S ity maen wniha’le Yor zawnhle hanks wouwld
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you have to maks

think

cse were enumerated »reviously on th

record. I'1ll do then again if vou wigh,
& Fine,

B Pilrst, we would nesd o know ths fotsal arses th
cgoueld ke used, the total area That is
Le lezased. We need Lo know zeveral soil mrodartias,
i need o know the Jenth of ssazonal high
You nead Lo Eaow fexture You ne2ad to Enow parymsabl
of tha wvaricus horigoans. ¥You n2ad to Xacw somethiag
about the geoclogy substratum. VYou nssd L0 Lasw the
moisture retentlion wadacity of zoils. Y¥ou necaid o
know the cation capacitv of soils that are belay
utilized. “Tou need to knew the nature ofFf ;E 2ifl
and the particular compounds and components thakt it

2 gertainly nesd tO know any

restrictions which govern bufier zone's pretxr
We need to know the number of people in ordayw

d whiech goes =2l

calculatse the sige of the fiel

with knowing about the soil properties.

I'm sure there are other factors which

leap to mind, but that I can easily find out

preduce documents which I have once produced.

lzga

{

zgtment
Aa
(ol o]

S

dontt

and <¢zan

(&%)

LS




FaS

”
RA

EN

&

k¥
XS

Johnson -« direct

2
Ui

gnumerateaed?

A Certainly cone would begin with the S¢il Survev

Cther gzo0logic and topographic informatlion shounld

&
)
“
e
I
=
¢
o
Tt

ba coasultad again to try to undsrstand in

to know which tvpe2 of wvageatation

ople weuld want ©o sslact 0 mut onto tiails

o
5
W
o
(D

R - o . h 1 e -5 N L = g o - -
gite in oxder to be able to judge ths 28fegtivaenass

Q Would it be fair to say when estimating

2

ensit

"

1

ias that could be used and when dete rmining
whethar or not various systems would work in =
particular area, that you would have to go thxough
the processes that you've just discussed when maxing
a proper analysis fox planning purposes?

A That's correct.

Q I would modify that siightly by saving thatz

Sty R L S S ey de S - 2 .
Turvaey Aand TthE LnfQrmazion Cialdc L€ DEovides L O R R RS
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to each of those sroperties I named would be very good

- o Ly . . 2 - “? K] -~ k] D m 2w B TR

py checking out topography in areas that wers deslgaaitzd
2 3 - 2 e F -

s eing sevpropriste. It would z2lso e asedful Lo

=4 -y S - “
Function?

- - P ) - Sy S - - D e g e 2y
A Tt would tell whether the system can functlon
or not. Densicises are sitg-gpecific and locmition-

Q Is it also true that spray irxrigazion =zs
a general rule rsguires a substantial land area in

order to makae

A Spray izxvigation could concelvably be usad

a single dwelling unit if the owner 390

It would probakly not be functionally ussful, dDut
1larly large arsa.

would not reguire particu

could spray his garden if he wished oxr his

If one is considering spray irrigation -- from youx

(3]

gactio

I can tell you have very little first-hand

n
arity with spray systems.

[RS

€
amil

]

0

I‘m not the expert.

A But if one iz »lanning for a substantial numbasx
0f vecolLi, The naount oF moguired L3 1ooyEaneTnl
Peoy v} a A= Erte Yok




! a3 -
0 . o
= n > 3
) ' e o
0 A e @ &
3 i b > 3
0 h..d .ﬁxu » o}
- s [¢)] K3/ [())
o 4 51] m
2 o ¥ -t 3]
& - @ o
BAJ 0 @ 1] r]
4 mw & ,“u o
Q 'A e .m‘m 0 @ o
o o A R o e
M.w. i o - LMJ v o
T R} ) -~ ]
= + 0 ., w.. o
] ah X (0] {3
ww_ @ P s 9} - e
o = bt g o0 o M e = i
- s » W oo o & -
A Hv. mw -rd o) Q L] s
w L 4 N 0 -} Q, 0 0
-mL (8] H,NL A+ 0 u A: 2 u"
@ e A 0 IR SR
RN . 9 ~ - 0 ,
- e - = @ 0 Mo
Yy oo © u P 2
o »H 05 n Ot - 9 7
o0 2 ¥ 9 & m R
: ! g n.,.. n...\m
w v Lo @ &~ g . 0
sl b m v u ) g o a +
N, vl ? (1] o f ks o ~ ™ :
- .n 34 - vt .T Kwi ...“ K v/ g @ i) ¢ g}
e m - i - ] o o = o ! o
4 n 9 r 9 0 g d @ &
ﬂ.,m o =4 ) ..V £ (0] o ¥ ] m a .
s A v. D m 4y ] 1] ~ e
2 5 o . 2 B o u
o P Y] 1 0 Q- @ I .
by " (o] ‘.N w X ] 4 U]
£ a P 0 G a A @ M 4
s Uy . rt % & g 0 o
o ! : r~{ e R} e8] (@] 7] . 2
o o ° 3 © p M
i3] o 0 ! @
oo 0 S0 o ¢ %) )
r~4 e £ N b m M ]
L ma.'u .u (0] 1931 a ‘ ﬁ
= uooe S =
) i -~ T Z
A B4 Q@ o o
LN Wl 23 ) o] 3 &3




-

M)

£y
3

¢
R

549

[P

[

Sl ran) ted [ (s fosd
& ol 3% (¥4 o L

s

Johnson - direct 38

firat estimate two inches of affluent per week,

N
'
1

0 How would that determine the area? 1

n T - - Ja 3 - L~ - - - ~ ~ e g

A Lf you can wmultipliy the aunber of oceopis by thz
- o L — pewers - —4 Ciog P - .. -, E - ? .

appropriates nunmber of gallons of watey pasr dayv thac

- - - LR g F - , - - - - - Py Y A
the area ~- 1f vyou select an area and vou garn Jdivids

[}
n
ﬁ<
(T
o
IJ.
3
ﬂ‘
oy
1]
(4}
‘ (]
1]
f
(%)
oy
{is
v

and £lood method, and I'm inter
yvou would reguire for the 2ffluent dispos=zal.

A ¥eou would have to tell me what soil conditions

Q I'd be assuming moderate soil limitations;
and aside from that, I'd be assuming optimal vounditions.
A - Moderxate soil limitétions? I'm not sure I would
recommend this parxticular system for areas where thex
are mcderate limitatioms. Also it would bz a guestion

of what caused the moderate limitations.

tha limitnitdams

- y -
RE- N0 [P Adlcie Tan s s

tay
B

.. - . R - o, s ey PR, - oy v P 3 o B
moderats bscauss ths arsa was very 3tony and ic
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hard o put a sepiic tank in, that might not precliude

I will crank cut a aumbsr fory you Iif vou wish
0 know based on 3CLL nroperties alone and noi a
specified limitation of what the amount of araa would
ba.
0 Tim looking foxr 2 hallpaxk figur=.
A I've got Lo get a calculator.
MR MBIBER: I don't Inow if we

depecaitions. If vou could put

And if vou could zuxplain to me the ovaerland

A

filow system.\

o
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A The overland flow system is again a method OF
land treatment whereby we have a gently zsloping

surface which is generally impermeable or waterlogged.

[47]

They work best if we have relatively impermsable scils.
The effluent is allowed to flow over the suriface cf

this slope deferred again by a large pipe with gates

- PRV I 1> SRR » -7 -y - o N wor =i TLan
or a owvatosm of wimsz. As the vatar flows Ao Rl
ha noil sobks . e S o Y N e L N 2! Tz e e -~
e S04 Lo s e JER O RIS S ;)L"OL) ;J_-O " VA e Dl L A RO
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1 ! engrained and ulitimately destroyed. There is an aerobic
2 portion of the proecess by which nitrogen is nitrofied
3l in the waterlogged zona2z of the pariticular fislds whexs:
. che Srestment i3 waking rlace. There i3 daniirxoidicatcion

i e bt St e Bl s a1

§§ which allows for the removal of excessgive nitrogen.
& At the botitom of the fiesld, depsending on the

7 nature of the affluent, thexe may be a racollzgtion

i

5 | vatam which will collect the runoff and recygla ik,
@, parhaps spray it if additional treatment is expactad
04 or desired. Or iheremay be suitable sffluent to
ii deliver to an irrvigation way, a stream or whatevar.
iz Q I agsume you can't give me any general

%)
(a3

statement as to density that would be permitted with

14 this system?

i5 A I cannot give you a general statement.

i 0 With regards to the marsh-pond?

7 A The marsh-pond systems are still in the

18 | experimental stage but have baan shown euxperimentally
i3 | €0 be guite effective. There's gome == and this

20 is the case also with the other land treatment

21 systems -~ therxe is some pretreatment which might

23 be comminution to something like that of solids

23 and perhaps a chance for some BOD removal by aerxobic

deconnosizion aeratad zank. That effluent tank

Agiviviet il
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a natural maxrsh, and it has been shown tha

types of plants are parcvicuvlariv ef

>3
-

@
Q
[ 1
=
4
"
(0
}
[

!
i
!

g ) v A - 3 - T - 9 - P 1 ™ % -
#i destroyed. Heavy wetal ars 2cavenged by the sadiments
o % bt o 4 > . o, AT La e . S - g g '
Ly tha potrnom of s mavrsh, Nictrogsasn 13 firfst
{
s P S R g 3 B & oy o Fra -y < <j 1 7 o L -y o <=
¢4 nicrofiad and then denitrofied in the gedimenits of

th if it presses readily fixed v ths
d 3 e ey wn S Ae e - -~
£ se and along with the nitrogen that'sz talksn

i o by the planits in the maxsh.
i¥ The outlet <f the marsh then is introducad into
12 a pond, which w2 might think of as a polishinang, whiah

i4 as ©o the components that exist thexe, and the food
i5 chain would remove additional nutrients frem the

uted into a uwributary

CJ

ie water which then would be distri
174 stream. It would be put into infiltration basins.
ig The experimental rvesults indicate that the
i water guality and the outlet of the lake is very
20h good.

21 o) And I assume you couldn't give me any

22 general statement as to densities that would be

w3q pormitted with the marsh-pond zystem?

b " . .
R Tin Anpstid e mra o funatlion acain of how

4 : 3 3 3 I K I o,y RO i [
much iand ig roguired. ¥We have designed a mazsh-rpond
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the marsh-pond will

[}

A I don't recall the exact figure sincs this was

about twe years digtant, but I would judg=s thait thare
is no more than 2 counle acras twised vl in tha entixe
marghing sond Fox n units.,

0 Zf vou bhad more units, would thani reguirxsas
a larvger mayrshing pond?
A It would reguire o larger maxsh, vyvas, and it
may not regquire a lavger pond in that the vaiz2 of
£low through the pzond juszt might be ilncreasad.

& The lzst method vou speak of, =olizhing

Q -= can vou explain that for the resoxd?
A There is a substantial number of ways in which
municipal sludge iz disposed of. BSome which aze
on-going are illegal.

One method for Jdisposing of sludge i3 <o apnly

.

it to land in any numbexr of diffexent types of
situations, the goals being: gne, to get xrid cif

the sludge from the area where it accumulates; two,

to recycle the nutrients in some way that we might

at least convince ourselves that we are getiting sonme

LR . bl - » . R, R S - b
SR R p) 7 S e 082 OV LT AT Sun

<
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Johnson ~ dirsct
that being the possibility of pathogens, excess
nutrisnts, heavy metals, odecxs, 0o name some.

sume that you couldn't give me any

1o
-
w

ta

D
(”l'
.1
0
+

1

{1

general stz te
maximum densities ars that one could huild dweiling

units using the sludge disposal system?

e A o T, IER v o N 5 e

A The two arse abgolutely unconnagted. Sludge is
(g by SR - Kag g v -y L2 wea e I & 3 - . -
ocftean dispesed of away f£rom the site whevre it's

accumulated. A for instance is a very high deasity,
and they are wishing to and mavbe successful at |
dispoging of their siudge in the coal mining region

in central Pennsylvania 400 miles distant.

Q I assume that would be expéensive?
A I would say that's absclutely cozxrrsat.
o} Now, deo you have any generxal figures as

to the cost per dwelliing unit which is associated
with using any of the five systems that you just
discussed?

A I believe that oux calculations foxr the
marsh-pond system indicated it was competitive to
the sewerage treatment conventional septic tani
gystems. I believe it's 51200 per dwelling unit

as we calculated. That's an estimate, and I would

o doguments.

. - . .
tmwrm ey wenSmem eem Gl

Q That was for a single marsh-pond Jyzism

AR
oS
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given a single set of facts, isn't that right?
A That's correct.

Q And yvou couldn't say that baszed on vour
ona axparienca that it would gensrally coust $12CJ0
per unit prer mnarsh-pond whenever it'as conaitructaed?
A I weuld not wigh to gehe:alize‘ac;ogs the ﬁqsaﬁ;

The sgtate of Pennsylvania--but I would say in gimiliax

circumstances with similay types of geoclogy soils,

*

gimilar hydrelogic conditions, that I would not ex

-

the cost to vary dramatically from that figure, but
I would noct say in general a2ll will ¢ost ¢

0 Do yvou have any idea of the cost for any

r

of the other svystems begldes the marsh-pond?

A - I dentt have a cost figure which I could give
vou based on DU's per acre or per individual
household. Costs are generally calculatea bn the
basis of gallons of effluent per day, and such
figures I would suspect could bhe found. In general,
I would say that the smaller the number of units
and the smaller amcunt of effluent one is going %o
dispose of, the greater the unit cost will be.

There is efficiency and there is cost benefits to

substantial systems.
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A If these are operated properly, the answer is no.
If they axre operatad and designed impropexly, the

anawer i8 in soms cases there certainly might be.
When you say "Xg there 2 enell, " we gay thers is an

inoffensgive smell.
02 Cffansive?
‘t balieve 80C. I believe I can conviage

A z dgn
vou of tﬁ&t teo iF¥ I took you to some of them,

Q | Ara there ény disadvantages in using any
cf the systems thait you discussed over ianstalling

septic tank syatams?

A Are thexre any disadvantages?
0 Zes.
A I don't balieve we c¢ould categorically say that,

and I don’t kelisve there are any inherent disadvantages
except that they might require more land if one

ders that to bes a disadvantage. Xt inay be an

-

nons
advantage if someone is seeking to preserve space ox
open space.

Q Why would these five systems require moxe

=

land than septic systems?

A Buffer zones are probably a major factor therxe.
Q et me see if I undexrstand you correctly.
T ‘@ it was wvounr nesrimony that tha

3 ] F 7 e . - Y A I 7 < PR L LT
maximum gros3s Jdensity that ore could hulild, sssguning
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one were to use sgeptic systems sxuclusivelyv for effluent
dispesal, would be cne unilt per acrz, is “hat correot?
A On a basis of the vwhole watsrshad?

G Crosz density we're tallkiang aboui,
A Yes.,

Q Can one increasga this gross Asznsity akovas
the one unit per acre if one were EC use thsa Five
alternative syvstems that vou just discussad Zor ma?

A Yes, .
Q Ané zcan vou tell me up to what =moint oould

L)

you incrzase the gro3s 7

L4

A Now, when Pinorease €

that means morae

S L L
A The limit dependsg, in my opinion, upon the

efficiency of any flilow, general removal in any

systems which are selected.

Q And vwvould this have

gite-specific basis?

follow from

A Now your question doesn’te

information that I just gave you.

Q Now, how would you determine what th

TR

maximum densgitie

sy [ iy PN cpmmm T N e memu P S . p 3 e
gvatamns wera? Fow wourld von deteyxnins LL?
A You woulLd Isisot 4 svysoaen Towould

of

The

=

s one could use thesge alternative
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11 you would select =~ you would find out the nitrogen
3 removal efficiency of these various systems, and from
3 that then you would be ablz to estimate what the
) nitrogen renovation capacity is, and that would then
5 allow you to detexmine what density ox the numbsr of
6 units you could have on this system. It would
? determine =~-= you could determine the number of units
8l you could have on the system given available land,
9 and that would tell you whether or not you could do
10: this based on anitxogen alone.
£ Now, that is the density limiting, oxr the
i2 number limiting factor that you'‘re concerned with
13 given the answex that I gave you.
i4 | Q Is it the sole 1imiting'factor or are
i5 there other limitaticns with the systems?
6y A T would suggest that the actual ameunt of
17 | water that's going to be displaced over this land
i8 | is something that one should consider. The actual
L amount of land that is owned or can be leased is
20 | anothexr potential limiting factor in this system.
21 ¢ So in ordey to determine maximum density
22 | using each of those five systems, wouldn't you really
23 have to be site~specific and project-specific rather
248 than speaking in generzl terms speaking about

i

25 j densities?
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Johnson - direct | 49
A If you were going to design a system, you would
need site~specific information. If you wished to
determine the genexal feasibility as to whether or

Iy

ot the landscape has the aperopriate pro
X DX P

[
0]

T

o

Y
®
ks

L2323,
then I think you are warxantced in dciﬁé‘this without
on-site investigation.

Q What I'm interested in; though, cre

. »

@stimates ag to maximum densgitiss.
A Then you have to do it. There isn't necessarily
a connection between density and the systems. These
systems, I think, do not imply density at all.

0 Well, these systems, don't each have an
infinite capacity for additional dwelling units?
A You're talking about numbers, and not density.
That's dlifferent.

Q Well, there are limitations that each

of these systems have, is that true?

A Limitations as far as what?
Q - Amount.
A If you have a very, very large parcel of land

available; then you can hold a very, very large
number of people, or you can supply sewerage treatment

to a very large number of people.

o~ el of rhese svystems hags maximums that

are inherent because of the characterigtics of the
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land?
A That's not corzvect.

0 You'lre saying that some of these systems

can take an infianite amount of effiuvent?

A If you have an infinite azmount of land?

Q I'm saying given a specific piece of
land,
A Okay. You never gave me that before,

Q Unfortunately neither we nor the Public

Advocate has an infinite amount of land.
Given a specific pisce of property. that

property can only take a certain amocunt of effinent?
A That's correct.

Q And do you have any formulas or do you
know of any studies or have you had any conversations
with any experts in the field that would give you
the basis for a formula so that you can say piece of 1andww‘
A There's no rule of thumb that can be constructed
given the site-specific information. I could do it.
It can be done by a large number of qualified people.

Q Now, let'!s assume that I owned a hundred acres
and I want to see the maximum of dwelling units I can
construct on it to maximize my profits.

What would you have to do in order to




-,

: Johnson - direct 51
3. determine the maximum number of units I could create
2|l using any of these five systemé?
% A I would have to start by targeting a number of
£ the DU's that you might like to have, and then you
5 could ask the question, "Is it more cost effactive

& perhaps to distribute them in two-acre lots 0 one-agrae

7 lots on this hundred acres, or is it perhaps better o
81l cluster them and then to consider using the remaining
®H 1and as a land treatment system?" | ﬁ

10| And then when you have that general number and

ii yvou figure out how many acres vou might have left

iz over, you could ldentify the soil prapexties; and

1% vou can make a f£irst estimate as to how many beoples ==
14| the wasts from how many people could bhe treated on
15 t¢he available land. You could then adjusé the number
161 of dwelling units based on whether or not the land
£7 | could take more or should, in fact, not take as much
18 | as you would hope.

S Obviously thexe's a feedback process that one
zoa would go through in determining this. Thexe's no

21 sort of rule of thumb.

22 Q Wouldn't one have to, preliminarxily at
23? least, design a system and see if it would work

"}?"‘7’§ 2t apmes eTaa femlem T mnmiamr OF inihe the Anvaloner

23% wanted to construct?

“
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3 A Design a s8ystem, no. I den't think s0, bscause

e wm A K R e e
n night be fitted =o the

2
i}
ﬁ1
¥

e nature of the deai

£ g a e g my (NN P T S S S Y
ne inherent capablliiv

cE thg syvehem to denld the regulrad amcunt oF
5§ affiuvent with 2 specifiad amcunt of land availlinble,
&; 3 And ¥ agsume cach pisce of propscty vwould
7 capneities?
54 a Phat is only true 1F their landscave oropertiss
9 ave differsnt.
1G] 2 You would agree that ==
EX) A Zach piece of nproperty -=-—
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couldn't give that develcwper generxra
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maximum densities, could you?

X
et

a On the basis of what?

ey |
22 |

Q On the basis of mexely locking at the

soils maps and assuming that he were to usgs one of

3 el . . PR S - -y ba on - K3
A T oonn sive hin the mazximun pumbaen of
e
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1 he could treat by going through the zoil propexties
27 I have enumerated previously, and then I could give
3 him an esgtimate.

& 0 Walill, are there any solls anywhere that

& vou've studi in vour yeawxs as a =soils expert wvhare

Gl you can tell me, given certain soil provertias a

? hundred acres of land could take, the effluent

g produced fxom XU dwéliing units?

il A I have never designed land treatment systems
0 for an individual, for a municipality, 3043 cannot
iz speak from experience,

12 Q Ig this beyond the purview of ycux
i3 expertize?
i4 | A No, I believe I could calculates for a man the
i3 pnumber of units that he could put on a particular
18l piece of property given the appropriate information
17 ] with which to assess the ability of the properey
8 to assimilate effluent in any of the scenarios.

i Q But you'd have to look at the specific
20 o site?

23 A I would have to 1lo0k, at least, at the data
22|l for a specific site.

%5 Q . And it'fs your testimony that you'vé
T i T mdmm e D i M dalemy eqerseman s e M cemen AE e mepron A

f : T > . r T e

28 - .
i A I guided and marticipated in the design ©Ff 2
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marsh~pond system. I certainiy have put together all

- p P . B T 4 - - o -, -
choge svatems. And I have yun =- w2 have

»roblems, you know, L&st cases, given this cother thing
was zha agpropriate denszity. Phes calculations of such
a numbeyx oOf unita is veally not wvery difficult to do
yiven the appropriate inforxmation. I'm very gualifisd
to do it
Q But you've neveyxy done it before?
A I*ve nevey bhean paid to do it by 2 daveloper.
Q Have you aver made a calculation as to
the number of units that a specific parcel of land
could bhold for any purpose?
A The numbexr of units?
Q The number of units.
A I*ve calculated how much effluent i3 appxopriste
Lo apPly to a certain parcel of land.
Q Have you ever calculated the total number
of units that could be constructed on a given
parcel of land given the limitations for septic
- purpcses.
A Well, I don't know the answer to that guestion,

but it’s so zimple ta get from the zotal numbex of

P e - 0T R o 4 m, e S e o e 2T T e T 2y = - P, wm "E
y-:.ll@--::: O Sroluaine QLvissd DY Ta8 numpoaxy 00X Haokhag
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conjunction with the work I did at Coxnell as a Post
Doec on this coursze degigned fox enginesxs, aad it

-

may in fact be reflected ox may have besen den2
again in the Idaho study.

Q Other than veur two studies, have you

A There ayxe thrae studieg, one was the marsh~-pond

system, one was Post Doc at Cornell in designing a

course to educate people as to what they need to
know about land systems. This is a courss that the

ZPA ig putting on ox has put on, a shoxrt couxrse
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Ut
)

we were woxking with. It wasn't a course for students
at Coxnell. It was a general esducaticnal-type course.

And the third study was desligning guidelineg for usge

in the state of Idatho,; all over the gtate of Idaho,
- " Ty T o A 3 5 7 - 1.
virtually all ovex the gtate of Idaho, with the

] Well, the only study that you d4id whigh

wag relevant to actual consitruction was with regard

to a2 single mavshepond, is that correct?

a That's correct.
Q Wow, with xegard ko all these studies;

can you tell us the xesults of any study with zegard

to the amount of effiuent that could be held by a
gingle unit of land such as an agre, ten agres; a
hundxad acres? Do you remember any of those
statisgtics?

A I can give you a general guide foxr the eastern

U.S, as to how much 2ffluesnt a paxcel of land can

hold.
Q Right.

A Assuming suitable conditions was specified,
two inches pex week of effluent,
) 2ed o woeuld we make ttae somsutation?

I zealize vou don't have a gomputexr, bui
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have a family of four in a single dwell

fn
m
o
(0]
L
V]
W

produces 300 gallons of effluant and wa

- R o o S e e .o - o N
what would be the computation gso that I ¢an Find out
how mugn land aras i3 neaded Lo treznt this wiste?

o - o 2o - - - . [ e Fn NN
B I would gay that we mighit, as a £fizst cutbt at

of land., 300 gallonz per day can ke multipliad by
the appropriate numberx of davs in the week, whigh is

. o

gayven, Lo ¢come up wi

o+

a2 total numbex of gallcons.,

¢
ey

That’s the wvolume which would then be gonverted to
acre inches, and that volume can take as mueh as
two inches of e2ffluent per weelk.

Q And this would be using any of the
alternative systems that we disgussed?

A Two inches per week is strxictly applicable

o irzigation systems, trickie-floed or sprav

M

o

irrigations systems,

I think we would have to adjust the overland
fliow system rates by some appropriate facter, which
I cannot specify now. It may be different than

R U BN o me

oy > L4
0 To veu know 03N any SpXay ixrigaticon gyva
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that is working in New Jexsey at the pregent time?
a Campbell Scup has spray irvigation facilities.
I'm not firxst-handedly familiax with those in New
Jersaev.

Q I assums that would»be industrial rathaer
than zresidential?
A Yeg, but ithe geéenerxal concerns arxe vexy sinmilarx
in the cass of canning wastes.

e How big is the site at Campbell Soupn?
A I don'‘t kanow.

o Other than the Campbell Soup facility,

do vou know of any other spray ixrigatlon systems

iz

that are operating in New Jersey?

Pt
[ 2]

::;,

First~-handedly, no, but ¥ do helisve -~ I reca
that there is at least a model spray system operating
in the Pine Bazrens., If it'ez not an operating system,
the cpezxating data has been drawn up.

Q | Do you know of any trickle and ilood

in New Jexrsey?

v

[la

irrigation methods operatiﬁ
A No.

Q Any overland flow maetheds?
A No.

Q Any marsh*pona methods?
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i in New Jersey?
2 A Not first—hand.
3 Q Could vyou tell us if you consider yoursels
< o be familiax with the situation in New Jersev with
3 regard to effluent disposal or whether ox not vour
Sl actual knowladge has besn directed towards other
7 geographical areas?
= A fy Znowledge is not zite~specific, I believe
Y I could apply it vexryv readily to Wew Jersay when
0 T know what the legal standing of the system is and
i3 what the lsgal implications ars.

szl o Well, in the past you worked ia ¥Yew Jersey?
i3 A Not with 2 treatment system.

i o - Have you worked with any of your areas

81l of expertise in New Jersey?

id A Oh, yes. I've worked for two years as a

iz raegearch soils seientist in the Pina Barrens.

i8 Q Anyvwhare else in New Jersey have you worked?
i9 A I've been a consultant to a projsct that wae

201 conducted in Bedminster Township. I was simply a

21 ona~day consultant asked to give an explanation of

22 the landscape and why it was the way it was.

23 Q T agsume this was on behalf of Allen

Fhe e g g D
LTINS

-

A I dontt xnow. I was a subk=conaultant iwxad by

e LA

i
z
i
i
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gg a consul £ to Wallacs, MeHavrg, Roberts % Todd.

2 Q You wers involved with Joha Sinton on
i

5;.

wnera I mat Jonn 9
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0 Did vou prepare 2 written zaeport?

- s K L] o g - ot - " T o e oy e . e

il =0 read the Soil Survey zepoxrt and to intaxpret from
“ 2% B - ] * P = = 4 ATy
i3 cthat what kind of soils in gensxal ars found in what
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to, ian my undexstanding, the landsecape,

[
oy

Q And did vou make & writtea rapcrt to anyone?
i A No written report.
i2 Q Cral report?

20 A Yes.,
Q Te whom?

S
xS

y
i

To Ian MeHarg.

&

Did you talk to anyone else?

b
G
O

. . e P e a
A There was a grxoup of people in this iittle

. - e — o
gathering. It waz Jdons on the wing of an aixplans.
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‘anything eise you had done in New Jersey in a
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And John Sinton may nave been present. I don'i recgal

There may or may not have been lawvers who were

time. There was no mozre than four or five psopie,
pexrxhaps as faw as three or four,

o Was John Hexwin one of iths pzopls that
you raported to in the Badminster <ase?
A I have no recollection of names éxcelt foxr Zan
MoBarg and John Sinton.

i And othasr than yvour work in the Pine Land

and your work in the Bsdminster case, was thaere

A I have to think a minute. I believs that's
Q And what did you dor for the Pine Lands

A Wéll, I've dug along with mybstudents 30 or 69
holes; looking at the soill, measuxed a wide varisty
of goll properxties. We have kept very careful track
of a nutrient budget and a trace metal budget and
an experimental‘watershad that we have in the Pine

Lands.

I've given a ccuxse on the Pine Rarxrang and a wide
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analyzed several bundred water samples from thse Plnas,

analyzed for a wide wvariety, 0x for a variety of
different consiituents,
We have tried to trace historic changss of

oH in the soils, historic changes of »H in the ztzeams.
It's a very wide approach to it by gegahemistyy

of the Pins Barren's =scosystem that we are scill

engaged in.
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c Would you recommend that for csx
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density of morxe than or less than one unilt per
A A gross density?

Q Yes.

A Within what bounds? Within the bounds of a
watershed, shall ws say?
Q You can pick the dimensions.

3 T will venture an opinion
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or more than a DU per acre?

Q Less than.
A Less than DU pexr acre can I justify in the Pine

Barreas?

Q Yas,
A Undexr some circumstances, yes.

Q Would vou explain what these cizcumstances
might =a?
A Wﬁere there ara soils which do not have

substantlial capacity to rencvate effluent,

Q And what do you »believe would be the
gmallest density which you feel land in the Pine
Barrens wouid reasgonably be expecited to take, yet
congisgtent with good planning and good envirxonmental
deeign?

A I*'d like to confér with counsgel, if I mav.

I would say that for certain arveas in the
Pine Lands that a density of one dwelling unit per
seven acres probably would be an appropriats densityo_

Q You wanted time to give an explanation.,
This is itP Give the explanation.

-3 My feeling 1s based on the fact that the Pine
Lands are a very unique ecosystem, and that I would
like to ses apniizd to the Pine Lands vexry strict

O SRt L0 &

contyrolis of water guality and land uses that stems

-o
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and a feeling that unigue resocurees shoeuld be
preserved and protectad.

Y] Zan yeu tell ug what's unigue in the
Pine Barrens that you as a goilsg expert faels should
be presexwved and protegted?
A The water chemistry in the ?ine Baryens ig unigus

probably in Horth Amewica. The water which is there

geen any record of studies, By sofit I msan it contains

a porosity 9f digsolved constituents. Because it is

unigue, it is. in my view, appropriate to nreserve
it in ordexr to study and to understand it

Thig particular type of wateyxr system which i3

very sSoft may be very simple, which would give us

éome insighte into naturally occurring biogsochemical
processes which would not be ohserved elsewhere in
more complex types of water.

In addition to the water chemistry., the
biogéography of the Pine Lands is unigue., It's an
area whare the southern-~most range of certain plant
and animal species is observed, and it's also the
no;thern~most range of other species of nlants and

animals, and thevefore there ig a mixture of plants

[]
h

nd animals which are 3t one 2xtrame Or andtizy O

o
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And I would say that
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their nature

ranga which generally tends

65

Additionally, the soil properties in the Pine
Barrens may nct be unigue in all of North Amsriga.

but they are certainly very limited to an area of the
outer coastal niains. And the properties which w
dge in tha Pine Barrens, in the Pine Barrens® solil

have never Lbean repovted

study is warrantad. I would like to ses these
particular soils not disturbaed or destroyad unitil
we know more about their particular chemical zazspects.

Another reagon why I think that

- Ae
like to

I would

see the Pine fLands protected is that thazre are a numbam

of rare and/or ardangerad plant specmes which exist

in habitats which

the current water

We ought to know at least

things will be altered dramatically by

S‘J

water guality, and we cannot assess th
To summarize why I think sitringe
are required, I think that at this poi

know less about the way Pine Barrens!

. .
Plas Peorrans! 2203vatem opserates than
e emte = iy A - ) 7 - I
geosyvstame in the Unitzd States. and

may depend upon the contiauvation o

{1

guality with no disruption,

whether oxr nct these

changaes in
at
nt reguirements
nt in time wa
soils in the

mogst other
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should proceed with grzat caution.
0 How would you recommend that ths Pine

Barrens be protected?

A I have ne rocommendation on how it shoulid be
protectad,
Q What steps could be taksn in order to

protect the Pine Lands and its unigue syastems that
you'lve jusit described?
A I believe thaiz they have inatituted -~ they,
meaniﬁg the State of New Jersey -- has instituted
sufficiept water guality standarxds for the Pine Land
reglion which are more stringent than the water guality
standards for most of the rest of the State of New
Jergey, which, I helieve, is an appropriate move.
And that also has led to my general characterization
of one DU per seven acres on appropriate devzlopment.
Thaﬁ's based on repetitively strict water gquality
standards, particularly with respect to anitrogen.

The actual social struéture and infrastructures
necessary to effectively preserve the Pine Lands, I
don't feel gualified to make an expert judgment on,

but I believe I understand‘what the federal and state

governments have in mind. I'd be glad to explain that

G Tim interestad more in your oplinions than
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in the federal and vhate government, since you will be

testifring. IXf you :z.re going to suapport the federil or
gtate positions., then 1'd like to heay Lt if it's a
position that you'wras at 4ns with, but I'm not irferested

A I don‘s really have & vall=formnd opiniecn
how ls the best way to go ashexd and protect Lhs

The zresason T dontti

ne Lands doss
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treatest thrazat

nos come from within the Pines, rut frca outside, and

tha is the effsaci: of acid, rain, and :the additiconal

conscituents that are blown inzd Vew J3:rdey Ixrom

outeside.

Q How would one pro:tect the Piaes from the

i~

effects of developments cutslde of the Pins Lands

region?
MR. MZISZR: You're %alking about =-
MR. AERNSTELIN: All of the negative
effects from development ountsida qf the
Pilne Lands region.
Q What are the methods that you as an soils

expert would recommeni in order to protect the integrity

Oof the Pine Lands?

A Desulphurization of phosphorus gasses.
Q Which entails what?
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A The use of any one of a variety ©of, shall we
call them, sulphur scrubbers.

Q For homes, for cars, for industry?

A Principally for large industries scatiered fyrom
‘Philadelphia to Chicago and south to Tennessee and
Virginla.

Q How about development adjoining the Pine
Lands? Would veu recommend any restrictions on that?
A Yeg and no. I need now to say that vour question
has prompted me torrecall a one~aevening discussion with
a consultant rnamed Michael Clark about a specific area
adjacent to the Pine Lands.

My feeling about the development next to the
Pine Lands ig that, again, we don't have all the facts
that we nead to confidently assess what the effects
might be, and thereforxe we should proceed with the
reasonable degree of caution. We don‘t know what the
effects would be on the Pine Lands. Therefore, we
should proceed with a reasonable degree caution,

Q Would that suggest low densities for

development within the area close to the Pine Landa?
A Low densgities based on what? If you're asking
me to say does that preclude high dengity development
+he answer is no. 3But low overall densities, I would

.1 aa

say at thisz time would He a »rudesnt accion.

(o
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Q So what you're saving., ¥ believe, is that
vou would suppecrt ¢gross densities within the arxea

adjoining the CGrezt Swamnp?

A I don't have any particular first-hand knowledge
of the Creat Swamp.

Q I meant the Pine Lands. I asgume you'd
recommend low gross density within the area
surrounding ths Pine Lands?

A I would not make such a recoﬁmendation to the
State of Wew Jersev. I would szimply stay oulk of it,

If they 2sked me for my opinion, I would say

not say my sexperience as a c¢onsultant zntitles me €O

say that.

0 I'm askiang for your opinion.
2y Low densitlies would be prudent under the gurrent
gituation.

0 How far might these low densities extend
beyond the actual perimeter?
A That is a quéstion which probably cannot ba

answered since we don't understand perfectly the

hydrology ©f the region.

0 . What is your opinion since you're the

A My oopinion would ba that I would not give an
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i opinion until confrented with the appropriate
31 information. I would -=
3 MR, MEISZER: ¥ou don't hava to
& guees.,
5 A T would not advise you. 1If you came o ma
% for a recommendastion as O what is a safe diztancs,
K4 T would deciine to advise you.
A 0 And vou've studled the Pine Lands for at
2 least two years?
¢ A That's corraet.

N -
ha a saxze

v
st
>

Ancd you have no idea what woul

32 distange where 1low densitiez would he requizasd?

i3 A Ttye studied the nearxrt of tha Pine Lands, X'v2
id not secudied the éontiguous areas that I thouyht we

i5 wore discussing. I am not familiax with those fringe
i6 areas, and would thersfore decline ©o give you a

17 digtance.,

18 o] Could you give me a range? Could you

39. say'that you would wWorxy peyond a distance of ten

204§ miles from the Pine tands, or could you not sven make
2% that statement?
22 MR. MEISER: Again, you don't have

23 to guess. If you have an opinion, okay.

v113 oiwve an opinion., If I could find the

or . v - - L) [P T
Sl appropriznte kind of soil for a house with 2 2ePLie




*.

ot

. gohnson -~ direct 7

i tank, I would say that you could develop as adjacent

2l to the central Pine Barrens as anyone would allow with
2 the appropriate &kind of soil, I can't give vou a

&1 broad range. Site=gpecific information would need o
51 be broughi to bear,.

G Q Would you hes concarned with high Jdensgity

?‘ development ten miles from the parimeter of the Pine

8l Lands?

8 a It depends entirely on what would happen to the
0 subgurface digtributicn of water from that development.
il Q Can you think of situations whara you

12 would be worriad about development of high density

i ‘ ” . . L3 L3
i3 dwelling units occurring ten mileg from the Pine

i4 Lands?

i5 A I can't answer that gquestion because the specific

16l boundaries of the Pine Barrens would definitely be at
i7 issue.

| 18 Now, there aré legally defined boundaries which
19 may or may not coincide with the natural boundaries
20 other investigators might choose. No cne has the same
21 boundaries for the Pine Lands. So that the ten~mile
22 distance may have absolutely no real bearing on what

23§ happens to the Pine Lands.

*4, | G Ten milass from any lagal houndaxy?
ii

28 v 3. - SIS e IO

-ﬁﬁi A 7 zimply canast say without site=zpnsciiic




.y,

G

Bl

10 |

11}

& gost
i )

fos
R

to
A

b
Lo
s

Ry
i

: 3

i
g5
[ Py

A I cannot ¢oncaive 0f oneg, but I will nod
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Qo

[ 4
0

evidence. In general, I will say that I'm not

worried about things that happen ten milss away, but
I won't precliude that something adverse courid happen.

- - 3 4 > s' [ o 3 1 y
;o gongeelive 0f & gituation whaxa

0 Could

ot

you would be concerned about high density developmsant

occurring five miles from the legal boundary, £rom

any legal boundaxry of #he Pine Landsz?

S

alud

w
®

)

o
that there could be a situation which would make me

inclined to gay that mayba thi

[

should not happen

{
453

here.

] Could vou conceiwve a situaticen where you'd

be concerned about high deasity development occurring
within two miles of the legal boundaries of the Pine
Lands?
A I would answer that exactly the same as the
five~mile distance.

0 - How about 50 feet? Could you conceive

of a situation ==

A Yes, I can.

Q How about a thousand feet?
A Maybe.

0 What's the definition of non-point
pollution?

A What i3 the definiticn oFf non=polint peliutioan?
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Q Your definition.
A My definition of non-pcoint pollution are the

naturally cccurring substancss which are considered

Ffuse

[N

L0 be poilutante, which are derived from a 4

LI
Le,

area +that de not come cut, Ffor instance, a

o]

fxom a diffuse aréap not a gingle place.
Q Are you concerned about the effect of
non~point pollution on the Pine Lands?
A Pollution by what type of substances?
Q Any kind of pollution. VYoufrxe the axpert,
aren't you?
A ¥Yes, I'm concerned to a certain extent.

Q Well, didn't vou tell us just a little
while ago that the greatest danger to the Pine Land
area was from outside the Pine Lands and not within?
A I told you that the type of pollution I'm
referring to is, in fact, nonm~point source pollutiona
first of all, and secondly, the fact that I considered

that o be the greatest, that really doesn't mean

I'm not concerned by other things that would happen

tantg that vou'ze
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concernad with that come Ffrom non~point sources with
reapect to the Pine Lands?

A I would say that nitrogen is one that iz a

pogaibilitv. Our woxrk has suggested that lead ma

the Pine ILandg undex
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phosphorus, Lrom non-point gouxce pollution. I
beliseve there is a possibility of other chemical
‘extililizers or othex constituents used in chemical

Zute non—-point source
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derived polliutants in certain streams of the Pines.
o] And what createg all those pollutants
that you're concexned with? What's the source of
thoze pollutants that yvou envision as a danger to
the Pine Lands?
A Human activities with respect to the things I
mentioned:; I'm thinking of human activitles, primarily
agxiculture, secondly. agricultural uses of the land.
Q You said, "Primarily agricultural uses,"”
What are the other causes?
A Housing, and housing certainly 1is an appropriate
type of a source for non-point pollutions such as
nfhmaean 2pd nanhang phosphorués.

0 How could one rsaducse ithe a2ffect of
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s

non=point pollution on the Pine

sensitive area?

A Control o0f the sourxce ig the way te dc it.

G With regaxd to a hougs, how Jo wou wontrol
polluticn at a house?
A By whéﬁ paxticular tvpe ¢f a meghaniam?

Q What I'm concerned with is you are
concernad with pollutants that affect the Pine
Lands.
A Right,

] What steps can be taken teo contrel the

non=point sourceg of pollution so that it will have

less of an sffect on the Pine Lands?
A Then I've got to deal with them in catzagories.
Q Okay, residential.
A To prevent additional discharge of surface runoif

into streams, that means that I would not particularliy

advocate the use of extensive sewer systems which

come together and drain into a partiscular

=

would

water body. But that!'s not a problem in the Pine

Lands. So that some mechanism in design or capturing

excessg runoff from these developments would be a
ugeful f£irst step. I would advocate sewerage treatment

avatems which were as effective as possible at

nltrogen from sewerage effiuvent, and I would zlazo vang
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pollutien ke to reduce the density of a residenti

Johnson =~ direct 76
to be a little bit more informed, but I could see
that it's posgsidble that I might advocate acgeptadble

sewerage treatment 3506 23 to remove phosphorus as well,

I can gpeak only from ouyxr experimental work which I

releass sgubatantial guantities of lead, Therxefors,
if that turas ocut to be generally true, then I might
recommend that dewvelopment occur in the contaxt of
not disturbking the =zoils as much as pogsible°

Q Would one methed of reduging non»point

i

8]

development cccurring adjacent to scensitive arecas?

A Certainly effeetive non-point source control

can be affected by reducing densitles.

Q What was the basis for your recommendation
that certain areas c¢f the Pine Barrxens should be
developed on the basilg of one DU per seven acres?

A A substantial investigation was carried out

by two workers at Rutgers named Trella and Douglas,

Their conclusions were from studying the soil
praoperties taking into account the special water
guality standards with respect to nitrate that sgeven

.
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Q And you gubscrike to that view?

A Tn the Pine Lands., I do.
Q What's the relationship, 1Ff any, hetwesen
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e} And what ig the effect between dansity

and storm water guality?
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A I have 0o gpecific figures to =nligh:

Cmek

)

but I would suaspect that higher densitissg wh
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£ they axe accompaaied by greater
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surface, may lead to an increase in the sonesntrations
of undesirable elements in that rvnoff water. That
doesn’'t necessarily mean that that water has to impact
strxeams in that particular condition,

Q Are vou stating, sir, that the impervious
ground cover is the critical factoxr, and incrsacsed
ground coverage leads to increased stoxm water wunoil
and increased pollutants in that storm water runoff?
A I would say that is the first considerxatiocon,
the first line consideration that I think of in the

context of that, but I could also imagine that the
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impértant as well, peorhaps morse inporiant in certain
situations., It's diffisult to generalize.
¢ Do vou rave an opinion 23 vto whsther ow
not residential developnent should ogour ia arsas
which are degicgnatsd as ficod plains
A I have an cpinion, yes, I think that in gensral
veaidential deveicpment does not belong in fliced »nlainz.,
8] And your rgason?
a It is a potential hazazrd to lifzs a2nd health and
proparty.
0 How would vou define the iterm "atesep
slopes"?
A That should be defined with respect to the
region. I would say for the Pledmont of Pennaylvania

that steep slopes are

topegraphy of
percent'or greatér is

Q Would you
congstruction on steep

A If it conformed

'::'"f'?.‘» '"\,_':?'.‘3 ';n.-:] ot

0

What wourld be the defini

Morris County.

greater than 15 pevxcent.

tion OfF =z2teep

vaguely familiar with the

-

‘3: na t l 5

wouid say ©
a steep slope,
recommend residential
slopes?

te certain prescribed performance
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A That the evcsgion, excess runoff, and the generxral
lay of the land not be disturbed beyoand its original

state. In other words, I don't personally like to

1

22 a lot of cut and £ili take nlace in crd=ar o

6]
{

develop on steep slopes. But there arxs cexritain

dagligns which I perscnallv £ind very attractive

‘which can ke bullt inte hillsides which are much

ateeper than 15 percent. But I would say that one
should strive ©o Dreserve topsoil, limit erxosion,
and prsvent excaszss runcff.

Q wQuld vou say that it's more sypensive
0 construct on ateep 2liopes?
A I would guess the answer is yves.

Q Would vou say that high density
development should not occur on steap slopes?
A I couldn't say that categorically because I'm
familiar with what I think are wvexry atktractive, very
well~designed high density developments on slopes that
are as much as 35 percent,

Q And what densities might there be on these
substantial slopesg?
A 12 DU's, 15 DU's per acre, perhaps even greater
than that.

“ Iz that 2 net basis or a2 gross basis?

A That 18 the land that iz built.
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0 But on & gross kasis, what would the
5 : 2 [
density be?
A ¥You have to give me what voux dafinition of
gross ia,

Q Gross iz the antirxe parcel, iz that par:
wharae developnent haz cocurrad.
A I have no idea what the total land owned is in

Vermont are the on2a that I have in miad that I

belisve function wvery nicely.

i

These ave cottages or what?

A They are condominium~type developments. Thexra
are also apartment~-type developments. In the
distinction between them, they sometimes pass fromnm
one to the other,

Q Do yvou have any knowledge about the CGreat

A Virtwally none,

Q Do you know where it is located?
A In Morris County.

Q Which communities?

A I don't know,

n Ne vwor Xrow 4F itis at all gignificant?
o ) - 2 - Y
A T dento Mnows Ao yvou mean Tgigaidigesnitt

o3

O
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0 From an environmental and seoclogical
atandpoint.

- e

A I really have nc first-~nand knowledge. I am

fhet]
v
&
W
1-
1

Q First, would wou tell us what vyou

waetlands, but £

t fox my wviewpoint saturated ground

constitutes a wetland, saturated year round.

>

Q That would he a swanmp or marsh?
A That depends on the depth of water as Lo
whether vou want to call it a swamd Or maral .

0 But zwamps or marshes would bhe considered
forms of wetlands?
A That's correct.

Q I assume £lood plains would e forms of

wetlands?

A They may or may not be.
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4
ot

tion that I ¢culd say in

C
f=-

A T am in a »oa:
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one should never congtruct or in gen

82
general

5 okay To

congétrugt. ¥ helicve ~-~ I know oFf areas which havs
vary atizastive: conmmunitiag, In Fact, relaotively

high dengity communities have besn built in

wetland areas, and zhey ars

them akhove the flooding induced by hurricanss

forth, So I don't have 3n cvexall opinion.

of wetlands whars you would rascommend reside:

conscruction?

I imagine a way in which houses could be con

act bv a person whe was very interested in

a wetland.

Q Now, have you done any work. iy,

area of ground water availability?
A Yes.
Q And have you done any studies wi

to Morris County?
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1. Dod

e use of wellsz

ntizl developmant?

A Let me see if T uanderstand your guazsition. Iz
thers a limitc
chtain from the
from the ground?
0 That's xight.
A I would suspect that the answsr is vas,

Q And 40 vou know of any studizs or any
papars oy any thiories which set up parameters fox
limitations on ground water availizbility?®
A I do not know of them first~band, bhut I “now
that the concept of safe yield has hkesn discoussad
in & aumber of concepits, largely by =2nginesrs. and
that infcrmation is available to me if I should need
it.

Q You haven't studied that informaiion?

A That's correct.

0 It has béen relevant to vyour work in
the past?

A It has been relevant to my work in the past
except that the answer was obvious given the natural

- .
features of the
i - Tign T=REte o BRI 5 -
- . SR
safo Towny ohnvioihed.

-

landscape and the subsurface gaology,

B e R L
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Johnson -~ direat ' 84,
0 Are vou familinr with the term

"precambrian gneisg®?

A Yesg, I'm familiar with it.

3 Can you tell us what é?ac MEINS T
A A gneisa is a type of rock which iz cherasterizad
a8 a metamowrphic xrock, it bheing of a warizty of
speciiic miasral compositions. In general,. Lt

o Py e ? - N e ey K o T Y el . 1 % *, h . s -4 g h
sppearsg to e ralativaely buanded in that it bog light

zones, and it's comprised of

2 Can you tell us what the water-bearing

gualities are of pracambrian gneiss?

A That depends on factors which are

a property of the rock as I descoribed it. It
have substantial water~bearing tendsncies in
areas where it's heavily faulted or jointed.

In areas where it's not heavily faultzsd oxr

inted, the gneisgs itself does not contain very

(N
0

readily assezsible water, although it may be =-- the
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tendency.

[V PO ] - ' e B o S . e
0 Ign it & fair statement that where thsa

water—-nearing zapacities?

3 I would agree with that., Where ii's o

shatterad, assuming that vou mean shattexad in tha
R

context of Jeintasd ocr faulted.

) Would veu agrase that it would e Dortant
to protect PB~1 and ¥B~2 streams from non-doint
peliuvtion?

A I need to raeview the definition of F3-1 and F3-2

strezma. I pragume thoge ave Hew Jersey designaticn2?
F Ext i L .~ - 3 5 T »
9 That's right, and they go along with

particular water guality standaxrds.
a In genexal, I am in sympathy with protaciting

streamg from water guality problems and acn-point

source polluticn.

Q and cculd vou tell us the methods that

[

could be used to protect sitreams from non-point

pollution?
A T'11 give you & variety of methods whi
familiar with. Some of these methods involve planning.

aav that the retention

G
l.l

o]
i
.
-~
3
0
o
s
97
<]

gome involve ds

I, .
- e - - - S s om e TT pni2 T d e e le el dm
R PR 2 R = R Tl 2Ty
. . Do ot S e T -
-« - g . e Y H ™ & oY : =
nUumeR;r oL X ST i LG R UREERT D R SO z




W N

P
(.fc‘a

£

P

v}

%9

G

O

TR

Johnson - direct a
such things as porous pavement which would zllow the
infiltration of water through the pavement. Thig is
partially exprerimental, bHut it has bsen utilized in
othey arsgas. I Belrsvép in fact, thers ors somaunlitiss

Thaere arz z2uch things as Dutceh draing cor Prench
draing which =2rxrz hioles in the ground fillsed with rogiha
into which zunoff percolates. Water can bae made o

would he perhaps tyr2nehes that are lined «rith gra

There is the potential of holding retention
basins which might be necessary in very large instances

which are functionzl and could be made 0 bha ugsiful

4]

u

depending on ths types of soils that are prosent.
There is the opportunity to withhold rater on

built surfaces or surfaces in the man-mads landscaps

which would encourzge avaporation of that watar,

That could be employed to reduce the amount of runoff

and to reduce the pollutants that are associated with

the runoff.

Pianning strategiesa that would be appropriata
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tating schedules, when Lo rotate
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the fields. You don't spray every field ail the tima.

b ! g o PO oogioel o, 171 e Ty « - iy D b | . .

You don't set off all the nozzles at all Liwmss.

“ PR o ¥z o RO - e y K e oy - oy o s 3w an T . 2. o
A person who is trained to do thig »rorevly shouldn's

wvery low prassure tires, overzigzged itires, 2nd 3o on,
but w2 had to lea:n that

So that unknowns contributed perhaps to failuxes
in the pagt. Poor management due to misunderstandin
cr shortcouts mav still contribute to malfunctions,

0 Taking the five svstems, alternative
systems you discussed and the conveational on-site
geptic system, do either you have an opinion or have
you seen any opinions of others which would rank them
in terms of long term reliability, long term
effectiveness?

a Wo, I den't think -~ well, I can only answer

thig crasation in the context of what I think vou're
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L % - - 2 e e LT - PR I
order o determina @i the best avsitam would ha?
A I nesd o Look at ths chavacharistics ofFf soll
Ty S A & goil . N ST S
LT LSS 3an Qi L Dnasan, NAC 8 10C Nelesysel v

3 Se - L~ 4 $ o] P ey o~ 2
gite-gpecific infoxmation. I ocould read in = ook
about ie 303l soed o T -hioso O rhioae o

C LRLSs SCLL S58xias 18 CAgEe DRXronemula )
could make, I think, a very aducated infzyaios
- g e} .. 5 - . LN it T - -

haged on avaiiabls iaformation ag o whethasy 00X nOi

thevy zre suitabhle Isv any of thodse systems
particularly the land=-basged onesg, not nsossrarily

information, topograpvhic information.

@ possible for you to say

O
=
(o}
o
e
7}
=
[
o

just on a very average »hasis the average type of
goil, the type of s0il in Morris County. whether
any one OF more of these sgsystems would be better

than the2 others?

4]
(47}
QO
{‘.\
o

A I don't thinlk the concept of an averags

applies, so I can’'t answer that.

MR. [T¥SE:s I have no morxe guzstions.

Thank you.
(Witnags excused.)
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