ML— Gorerd | .

\ 2rNronmento |

nen ol Mok Stoterren on o g Rockanayy Ruve

TP ReEvt loLé.“k‘V\L US Savionmentnd @vechon Agned

%S&—@,

. - NOXE \ v 7
skes L Ce N e ol S Stompeck veceined

ML 000%)2 L



D — /D»e/m -6
ENVIRONMENTAL IMPACT STATEMENT
o 'ON THE UPPER ROCKAWAY RIVER BASIN "=
'9!”7“" ] 201 FACILITY PLAN 55527 7 6]
X MORRIS COUNTY, NEW JERSEY | | .

DRAFT P
[ 5150 B MRS S ]

JANUARY 198t R

’
( ]
“ %
Pl %
Y s
... P 7
XYY X .) ry
7’ [ ]
7 [ ]
V' [ ]
’ 4 {
P4 L4 ]
7 [ ]
’ . J
[ ]
JEFFERSON ~” © 0000 %
7/ .o° i .o
. / (] | e
/ [ 3
, : [T ‘o. ..o‘..:
L/ I o
, :KINNELON I
] ...
| r oo S e . —
® S
[
’ \\ Ay
4
ROCKAWAY Y V MONTVILLE
s~/ ®

r w4
SN BOONTON \;!
”~

I

}

| Dover 7/ s.-Y
/.MII’I.H“' P ~. i

®
2~ PR r-rv-w"-.t
,/ ‘o.. RANDOL PH f /“ . tkﬂfn:&t’ i L
/ * ! 70 Tk
4 % ! i
.-.,. :L‘o,.‘ ! FER & 1981
Y [ ] ~ ’ -
., 1,° \\\
oooo.’l MORRIS - TOWNZHIE G u..,l\'v LE

r
f‘ ?\:I\HJJ\J LY. "\I

US. ENVIRONMENTAL PROTECTION AGENCY
. REGION I
26 FEDERAL PLAZA
NEW YORK, NEW YORK 10278



‘“(D S r.,’

~ n - .
rd
é m% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
* REGION Il
'( pqo\\‘ .
26 FEDERAL PLAZA
. ’ NEW YORK NEW YORK 10278
2 8 sav igdl

To All 1Interested Government Agencies, Public Groups, and Citizens:

Enclosed is the draft Environmental Impact Statement on the Upper Rock-
away River Basin, New Jersey 201 Facility Plan. This environmmental im-
pact statement (EIS) was prepared by the EPA-Region II with the assistance
of Wapora, Inc. an environmental engineering consultant,

The EIS investigates alternative wastewater treatment schemes for the
study area _and addresses the
y M 1‘7_ TS e ‘.'4‘ o "

the&g o :<ﬂ‘
fﬂclud the selected plan were analysed based on their environmental

effects, engineeting feasibility, cost effectiveness and the ease of
inplementation.

The EIS is a decision making document, It is meant to bring together all
pertinent information on the issues. Public participation, especially at
. the local level, is an essential component of the decision making process.

Public participation workshops and Citizen Advisory Committee meetings
were held during the preparation of this EIS to insure input from local,
county, state and federal representatives. A public hearing,pas also been
scheduled to receive formal comments on the™'draft EIS. The hearing
information is presented below.

Powerville Road
Boonton, New Jersey 07005

Your participation at this hearing is encouraged. The public hearing
record will be kept open for fifteen days following this hearing should
you wish to submit a written statement. Comments should be addressed
to Chief, Environmental Impacts Branch, EPA-Region II.

If you need additional information please contact Mr. Robert Raab,

Environmental Engineer, New Jersey/Puerto Rico Section, Environmental
Impacts Branch, EPA-Region II at (212) 264-0522.

Sincergly yours,

. W

arles S. Warren
Regional Administrator

Enclosure
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ENVIRONMENTAL IMPACT STATIMEMT
ON THE UPPER RCOCY¥AWAY RIVER BASTN
201 FACILITY PLAN: ’
MCRRIS CO'MITY, NEW JERSEY

SIMMARY

CATE: Seotember, 19420
TYPE OF STATEMENT: Draft

RESPONSIBLE FSDERAL AGENCY: U.S. Environmental Protection Agency (EPA)
Region II

TYPE OF ACTION: administrative

1. DESCRIPTION OF THE_PROPCSED ACTIGN AND RECOMMENDED PLAY

la. PRecommended Plan

This oroject involves the construction o0f sewage treatment
facilities in the Rockaway Valley Facilities Planningy Ar=a (RVFPA).
The recommended plan includes:

Jefferson Township

rocal collection and treatment for the Lake Swannanoa ani Cozy
Lake areas and creation of a septic management district (SM") for
Jefferson Townshiop, with initial implementation in these two lake
areas are alternatives that are feasible and have comparafkle
environmental and economic impacts. A detailed analysis for selection
of one of the two aprroaches should ke done in the detailed 291
facilities pvlanning for this part of the RVFPA,



Upper Rockaway Township

Similarly, local collection and treatment for the Sreen Pond and
Lake Telemark areas and creation of an SMD for Rockaway Township, with
initial implementation in these two lake areas, are feasible
alterratives for Upper Rockaway Township. FEnvironmental and economic
impacts are comparable and selection of an alternative sbouli be based
on analysis in facilities plann1ng for the area.

Areas Served by RVRSA Interceptor

The construction of three branch interceptors for these areas
(Rockaway, Randolph, and Mine Hill townships; Dover Town; and YVictory
Gardens Borough), with connection to the Rockaway Valley Reagional
Seweraqge Authority (RVRSA) rlant, is recommended €for imolementation.

The alternative routings selected to minimize environmental impacts
are: .

. Jackson Brook Branch Interceptor Alternative B,
. Oak Street Branch Interceptor Alternative 3,

. Mill Brook Branch Intercentor Alternative A.

Other RVRSA Municipalities

IISTEECOMMERIEd Wl F R Lo SuER Lk ERE] ‘gunicipalities
A~{Boonton~To “WR§§anay; Wharton, V*nnelon, ani Mountain
Lakes boroughs; and Boont n,AMonfv*lle, Parsippany-Troy fills, anil
Roxbury township). These municipalities are either already sewerd or
have adeguate on-lot systems-- in which case no new facilities are
required--or are only partially contained in the RVFPA and do not have
population densities which would necessitate sewerina. Decisions for
wastewater treatment in these latter areas should be based on more
detailed 201 facilities planning on a municipality Lasis.
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ON THE UPPER ROCKAWAY RIVER BASIN
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Prepared by:
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Abstract: This EIS addresses major issues concerning prlmary and secondar
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analysis which defined developable lands by ”d‘ele {%'g
‘9“9"?}f5§;j}r 320y 3 'gm;)*E gyn&‘r?=f€§} Potential undevelSB—
abl¥¥irTeas were plotted and alternatlve wastewater treatment schemes were
introduced.

The impacts of each alternative including the selected plan were

then analyzed based on their environmental effects, engineering feasibility,
SRSt effectiv.gﬁ s and the ease of 1mp1emen§ation. It was determined that

aply:” ra ”‘“Lnter‘epg"wd£ would, b ;§eguire , a major reversal from original
‘ 201 fﬁcilities planning w oposed

hich proposed numerous lengthy branch interceptors
traversing much of the study area. These segments will hook up to the existing
regional interceptor which was built in 19 and designeg_ggngccommodate large
future flows. It has been estimated that loq§j§gt;the year 2006“%eing treate
at the Rockawa Valle

Y St e

3 Aoy
wgional wastewater treatment plant will be 43, 900 cubic3

xmpterv ay’| fon’gailons pet'a IyT(mgd)Y. This is consistent with an

EPA Step 11 grant (C-34—38902) which provided funds for the design of a 45,400

cu m/d (12 mgd) advanced wastewater treatment plant expangwggvgwarde

g in Ju%f
e EIS indicates that there appears to be &o need: fgwtany future’)
expansipng of the plar

this is contrary to original facility planning which
slated a 45,400 cu m/d (12 mgd) plant for the year 1987 with the potential

for future expansions by the addition of 13,100 cu m/d (4 mgd) modules. The
proposed branch interceptors will service highly developed areas adjacent to
the Jeglopal.jase -‘

, t";gggsewater systemg and tee'ggeati
of'segtiq“managemenz ﬁisttﬁgth have been propose or areas %f':lgitedﬂgﬁptizy
?%nk fafTufe fand/or lesser population density. The a1t Imate onstraine
(development not permltted in environmentall sensitive*5raas) " populatiou for
thewplanning~azearie- The year fﬁﬁaﬁﬁrojection is

#136,5907 Uiitenisuppl y
to future development, has been shown to be

......

ufficieﬁio 3“@-?,9;’5& the,‘,pmjectio"?
shown in the EIS. Areas identified as‘environmentailxﬂgengigtveqwetlandsvaneww

floodplains will be kproteEEed?from future dgilﬁglopment by denial: of. future sewet'3
iQoo =05Y from new development in these areas. Future 201 grants given in the

lanning area will be subject to the recommendations and conclusions presented
in the final EIS. -




Public Hearing:

March 26, 198! at 7:30 PM
Boonton Township Municipal
Building - Room 1 o

Powerville Road
Boonton, New Jersey 07005

Contact for Information:

Mr. Robert Raab
EPA - Region II
26 Federal Plaza - Room 400
New York, New York =~ 10278
(212) 26&—0522

Approved by: C‘/ié«é»/// osar  Jpron 7,010

Charles §. Warren

Regional Administrator

EPA - Region II
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nvironmental Impnacts

1b.

Q)

Primary Imracts

Tn general, adverse environmental impacts from the implementation
of the proposed alternatives will be construction related, temporary,
and minimal., Pemoval of vegetation and disruotion of s0ils may lead
to dust and soil erosion, as well as turbidity and siltation in
streams and wetlands. These adverse effects can be minimized if
apgropriate mitigating measures are employed. Construction in or
adjacent to stream corridors or wetlands shoull ke scheduled for the
fall in order to minimize bank erosion ani harm to fish populations.

There is only one long~term adverse impact which will result from
irplementation of the recommended plan. A portion of the non-
contiquous wetland adjacent to Rockaway Road at the Rockaway River in

Randolph Township will be destroyed by construction of either Mill
Brook alternative.

The long-term beneficial impact to those areas in which an action
will be taken is to improve surface water quality anil to provide

adequate wastewater treatment service to the population served by the
RVPSA. ‘ )

Secondary Impacts

The Jackson Brook branch interceotor is the only selected
alternative that is in an area expected to have avopreciable population
increases to the year 2000. The principal effect of this growth will
be an increase in impervious surfaces, which may result in increased
flood flows and non-point source pollution. Induced pooulation arowth
may cause development rressures on wetlands, floodplains, and steep
slopes. Judicious land use planning and zoning ordinances can prevent
adverse impacts to these sensitive areas.

2. ARFAS OF CCNTROVERSY

Since 1968 a series of judges of the Chancery Division of the
Suverior Court have administerei a limited ban on sewer connections to
the RVRSA system. Local authorities Jo not have the power to grant
vermits, but must make recommendations to the court. Each time a
connection is permitted, a reduction is made in the amount allocated
to the permittee’s municipality. Althouah some arowth has occurred in
the RVFPA since the inception of the ban residential develooment has
been substantially curtailed.

(v
[P
P ae



In 1972 EPA issued a notice of intent to nremare an environmental
impact statement (EIS) on the RVRSA Facilities Plan. Aamong the issues
identified at that time were the protection of environmentally
sensitive areas, water supoly, proper phasing ind placement of branch
sewers, identification of areas suitable for on-site disposal methods,
evaluation of effect of increased storm water run-off ani population
growth, and ‘the reduction of water quality and aauifer recharge.

3. ISSUES TQ BE RESCIVED

Among the issues that were not resolved by this EIS are
implementation of SMNDs or local collection and treatment for the Take
Swannanoa and Cozy Lake areas of Jefferson Township and for the Green
Pond and Lake Telemark areas of Rockaway Townshio. Bo*h alternatives
have comparable environmental and economic impacts for these areas.
Alternative selection should ke based on detailed facilities planning.

In addition, decisions on wastewater treatment for those
municipalities described under "other RYRSA municivalities" should ke
based on more detailed future facilities olanninag.

4. ALTERNATIVES CONSIDERED

ba. Conceptual Alternatives

The conceptual alternatives considered were:

. Mo action. (However, the existing facility would be
expvanded to a 45,400 cu m/4d (12 mgd) plant, and the 79,500
cu m/1 (21 mgd) trunk intercentor would be cOnstructed.).

. Construction of additional branch intercertors (beyond those
provosed in the Facilities plan).

. Construction of municipally owned and operated local
wastewater treatment plants with disposal by land
application.

. Institution of septic management districts (SMD's).

. Use of Clivis-Multrum and other waterless toilet systems.

The alternatives eliminated at the conceptual level were: no
action, construction of additional tranch intercertors, and use of

. Clivus-Multrum and other waterless toilet systems.

iv



4h. Feasikle Alternatives

o . The feasible alternatives that wewe evaluated includeAd
construction of branch interceptors, centralized treatment at local
wastewater treatment rlants, and creation of S“D's.

Jefferson Tcwnship

. Construction of municipally owned ani operated local
wastewater treatment plant with disposal by land aoplication
for the Longwood Valley area (Lake Swannanoa and Cozy lake).
This system would include collection of septic tank effluent
by pressure sewers, conventional aernbic treatment, ard
disposal by land apolication.

. Creation of an SMD for the Longwood Valley area.

Upper Rockaway Township

] Collection and local treatment for Lake Telemark area with
. disoosal by land application.

» Creation of an SMD for Lake Telemark area.

. Treatment of Lake Telemark area by RVRSA including

construction of interceptor.

. Collection and local treatment for Green Pond area, with
final disposal by land application.

) Creation of an SMD for Green Pond area.

Areas Served hy RVRSA Interceptors

. Connection to PVRSA Plant

Construction of the Jackson 3rook BSranch Interceptor (two
alternative routes).

Construction of the Nak Street 3ranch Interceptor.

Construction of Mill Brook Branch Intercegtor (twn
alternative routes)..



Mo feasible alternatives were evaluated for any of the other
RVRSA municipalities. These municipalities are either already sewered
or have adequate on lot systems, in which case no new facilities are
required, or are only partly contained in the RVFPA and -do not have
porulation densities which woull necessitate sewering. 1In this latter
case, wastewater treatment facilitles should be evaluated based on
detailed facilities planning on a municinality basis.

5. MAJOR CONCLUSIONS

S5a. Effects of Populaticn Growth on Flows at the RVRSA Treatment
t

The initial concept for wastewater treatment planning in the
RVFPA was for the construction of a large intercentor system with a
central plant. This concept has heen revised significantly to
incormorate small-scale systems--which is consistent with EPA nolicy--
as well as to orovide centralized treatment €or only a portion of the
RVFPA. Many municipalities which were originally planned to be
entirely sewered will either not ke sewered or only partially sewered
{e.d., Jefferson Township).

Population and flow projections indicate that ‘the capacity +o
which the RVRSA plant is currently being exoanded, 45,490 cu m/A (12
mgd) , will not be exceeded until after the year 2000. This 45,400 cu
m/3 (12 mgd) design capacity was originally planned for 10987,

Further expansion of the plant beyond 45,400 cu m/d (712 mgq)
should not ke contemplated at this time. 1In fact, if future
development is planned in accordance with environmental cons*raints,
and water conservation measures for new development as implemented,
there may be no need for any exvansion of the plant. This will have
to be evaluated in future 201 facilities planning.

Sk. Areas Where Intercertors Are Not Necessary

Analyses of alternatives concluded that interceptor sewers were
not feasible for the longwool Valley area (Lake Swannonoa or Cozy
Lake) of Jefferson Township or for the Green Pond and Lake Telemark
areas of Rockaway Township. The remaining municipalities in the RVFPA
{(Rconton town; Rockaway, Wharton, Kinnelon, and Mountain Lakes
boroughs; and Boonton Montville, Parsippany-Troy H4ills and Roxbury
townshing) are either already sewered--in which case no facilities are
required--or are only partially contained in the RVFPA.

vi



The recommenied method of treatment for these areas is either
local collection and treatment or SMps. The final decision on method

- shoull be based on Adetailed facilities planning. Yo action is

recommended for the remaining areas in the RVFP3,

Sc. Controlling Development in Environmentally Sensitive Areas

. Pooulation projections were develoved based on consideration of
environmentally sensitive areas and existing zoning.

PP oni ngareqidatl onsate elpalitias in the RVFPA shouli B&™?
modi £¥ed to .prof ect env*;onmentallx snns*tive lands--del*neated in the
DrafirﬁnVironmentafqimpact>Statement (DEIS) -~ from indiscriminate 7
development.

Specifically, the following areas should be protected:

Znvironmental Constraint Category Total Opven_fand
' hectares_ (acres)

Steep Slopes 3,940 (9,757)
Floodplains S70 (1,400)
Wetlands 1,100 (2,720)
Historic Sites ' 29 (60)

Prime Aquifer Recharge Areas 320 (790)
Prime Aqricultnural Lands 40 (100)

In order to protect wetlands and floodplains from Jlevelooment,
EPA Step 2 and Step 3 grants to the municipalities shouli contain
conditions. These conditions include the following:

. The grantee shall submit to EPA and the New Jersey
Department of Environmental Protection NJDEP) an aoprovable
facilities plan amendm%2££ including'mapg that clearly
delineate all specific vacank. parce of,land hich are
partially or whollyWw 'Eﬂiﬁ*ﬁhé%ﬁoo-;23r flood;%a* ?as
defined by the U.S. ﬁgw,rtment of Housing and eran
Development (USDHUD),Qp wlt“*n\wetlanﬁs, as defined by the
J.S. Fish and wWildlife Service (USFWS).

TR A 544 F"T‘m Wﬁ"‘?"?”"ﬁ'vm
. Ihewgna§$gh.skall agree tbatfgor gﬂpexiod {nf 50 .years.no
; ki o tre facilities incluled in the scope nf the
qrant will 'te permitted within presently undevelooed
wetlands or floodplains desianated in this EIS unless
aporove:l by the EPA Regional Administrator.

. This condition is intended to benefit any overson, private
organization, oOr governmental entity which mav have an



interest in the avoidance of future develooment in the
designated areas. Any such beneficiary may seek to enforce
compliance in the courts of the State of New Jersey. YNotice
of intent to seek such enforcement must first be given to
the EPA Regional Adm‘nistrator, the NJDEP, the grantee and
aFfected qgovernmental entities.

. If the EIS delineates any vacant parcels which will te
affected by tris special condition, the grantee will coniuct
a puklic hearing within 60 Jays of submission.

ol ™
The New Jersey State PublleTadvo®ate has initiated «{ lawsuif
charging 27 Morris County munittpalities with oervetunating
excluq‘Onary zoning policies. The RVFPA municipalities named in the
suit are thewboroughs of ¥innelon and Mountain Lakes and the townshirs
of Boonton, nxille, Jefferson, Montville, Parsippany~-Troy Hills,
Randolph, PRockaway, and Roxbury.

Part of the nature and Do, this enyirgnmental tmoact’
étatemeng (FIS) Es,mto"'aetérm-ne what p%r"'fﬁns ‘of “the RVFPA have
nvironmentally sensitive’ areas. 1In so doing, it is hooed that these
areas will remain undeveloped. However, this analysis is not intended
to be a statement concerning development impacts on other areas.
Specifically, it is not a statement that growth cannot occur in non-
sensitive areas.

The analysis regarding future growth was dependent on two
factors:

¢ Environmental constraints in various sensitive areas, and

e =Existant zoning in ron-sensitive areas.
5d. Water Suvpply

During periods of average usage the water districts in the RVFPA
pump from only a few wells, reserving surplus capacity for oeak and
emergency needs. Estimates based on well records o e

e ey o ipdicate. that the rvrPA [fould ¥ aBte toz~
surpart-in.excess of.the. max:imum’ consf?EfH?ﬁ’sa%urat*on nopulatﬁonso‘

. Existing basin surpluses could be fully utilized ani evenly
distributed.

. Interbasin transfers are retained at existina ;evels.

. No new in-tasin sources are develoved.

. Present usaage remains the same.

viii



However, this surplus is not evenly distributed thrnujhout the
basin. A water distribution system must ke developed or the arowth
. rate in the RVFPA will be slowed until such a system exists.

Se. Cost to Users

The per household cost of implementina and maintaining the
selected olan is as follows: ’

Jefferson Township

e Local Collection and Treatment

T.ake Swannanoa $2901
Cozy Lake 3051
Lake Swannanoa/Cozy Lake 2501

2. SMD 100

Upper Rockaway Townshic

1e Local Collection and Treatment

Green Pond $2R201
. Lake Telemark 2851
2. SMD 100

Areas to be Served Ly RVRSA Interceptor

Jackson Brook {(Alternative B) 388 (£7)2
nak Street (Alternative A) 38 (67)2
4111 Brook (Alternative A) 88 (67)2
Note: 1« Annual cost per househbld kased on 75 percent

federal grants.
2. 1980 cost (year 2000 cost)

5f. Mitigqating Measures

In general, unavoidable imcacts from the imolementation of the
proposed alternatives will ke construction related, temporary, and
minimal. The only unavoidable, adverse impact will be the destruction

. of some noncontigquous wetland by the implementation of either Mill



Brook alternative. Construction activities may cause removal of
vegetation, disruotion of soils, erosion, increased surface ruanoff,
nd turbidity and siltation in adjacent streams, lakes, and wetlands.
ther temporary effects include noise and dust generated during
construction activities.

Erosion during and after construction can be minimized by
immediate revegetation and mulching. Contractors shouli follow New
Jersey Department of Environmental Protection (MIDEP) guidelines for
construction of intercentor sewers (1978). Stream crossings should he
scheduled for the fall to minimize harm to fish vpopulations. :
Aopropriate techniques should be employed to minimize stream bank
erosion.

Periodic sweeping of and wetting down the construction site will
minimize air polluticn effects. Noise effects can be minimized ty
using muffled equipment and by scheduling construction only durinq
dayliaht hours.
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CHAPTER 1

PURPOSE ANC NEED

The Rocxaway Valley Facility Planning Area (RVFPA) is within
“nrris County in northeastern New Jersey, aporaoximately 56 kilometers
{35 miles) west of northern Manhattan and 32 km (20 mi) west of
downtown Newark (Figqure 1-1). The PVFPA contains 16 municipalities
encompassing an area of approximately 329 square kilometers (127
square miles). Aopproximately 95 percent of the entire planning area
is within the Upper Rockaway River Watershed. The southern third of
the RVFPA is suburban, in character, while the northern two-thirds are
rural and virtually unideveloped. An exception is one section of
Jefferson Township in the northwest corner of the study area.

On November 29, 1971 nine municipalities formed the Rockaway
Valley Regional Sewerage Authority (RVRSA). Currently, the RVRSA has
wastewater management planning authority over the entire RVFPA kut
only assumes operational responsibhility for those areas of the RVFPA
presently connected to Its wastewater treatment system. As a result
of a settlement sianed earlier by the municipalities and Jersey City
ending litigation initiated by the city in 1968, the RVRSA assumed all
the resoonsitility to provide sewage treatment in accordance with New
Jersey state standards. A summary of the legal history that led to
the credtion of the RVRSA can be found in Table A-7

Since first assuming jurisdiction over the matter in 1968, the
Chancery Division of the Superior Court has retained jurisdiction. A
series 2f judges have personally administered a limited tan on sewer
connections to the RVRSA system, with some flow allocations being made
available to municipalities. Local authorities do not have the power
to grant oermits, but must make recommendations to the court. Tach
time an orier is siqned to rermit a connection, an appropriate
reduction is made in the amount allocated to the municipality in which
the vermitee is located. 3Although growth has occurred in the RYRSA
member municipalities since the inception of the ban, residential
development has been substantially curtailed for the past ten years.

In 1979, EPA ilentified major issues associated with the drafe
Facilities Plan and issued a notice of intent to orepare an
envir : tal -moact statpmant for the RVFPA Facilities Plan. Among

s I AT :t*me were:
m!"'"}""" e g

Theiinability o :chal tand ‘use requlations to protect“*
zenv Eonmentall? Sriticaliand sensitive lands from"
i‘:’eve]:opmeri e

s  The fANEGUACY Of water ‘s3pply to serve the procosed
oooulation.

TN e e—

I AN . S5 g auiboant e o 34 (o 1A ?
ggs;nq'inq3glacementwegwbranch sewers to r°flect need

ori3EI¥res  for seweringl
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Delineation and maintenance of areas capakle of being served
by on~site disposal methods.

Potential adverse impacts of additional non-point source
pollution and increased flooding from increased storm water
run-off. :

Potential socioeconomic impacts associfated with the size and
dAistribution of the additional population.

The reduction of water quéntity from a combination of

excessive consumption and reduced recharge resulting from
the develorment of recharqge areas.
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Chapter 2

ALTERNATIVES, INCLUDING PROPOSED ACTION

1. INTRODUCTION TQ ALTERNATIVE CONSITERATIONS

The ievelopment and selection of alternatives for wastewater
treatment {s a multi-step process consisting of the following steps:

. Development and analysis of conceptual alternatives.
Conceptual alternatives represent overall approaches to
wastewater treatment in the facilities plannina area. These
conceptual alternatives are presented in Table 2-1. The
result of the analysis of conceptual alternatives is that

some may drop out as not feasitle, while others may be
developed in more detail.

. Development and analysis of feasible alternatives. 1In this
step detailed alternatives are developed and evaluated. The
end result of this step is one or more alternatives which
can be implemented without significant environmental
problems.

. Selection of implementation plan. Based on further
analysis, a recommended plan is selected.

At all levels of alternatives analysis, alternatives are
evaluated with respect to environmental constraints, engineering
criteria, and cost and resource criteriae.

la. Fnvironmental Constraints

Environmentally sensitive areas within the RVFPA are identified
and described in Chapter 3. During the evaluation of alternatives
particular attention has been directed to the impacts posed %o areas
such as wetlands, steep slope areas, endangered and threatened
soecies, national historic sites, and any unique natural areas. Those
plans which have significant adverse overall effects can generally ke
elimipnated from further feasibility review, unless overriding
environmental tenefits are thus foregone.



Table 2~1

Conceptual Alternatives

e No Action

e Alternatives for the upper portion of RVFPA (upper Rockaway and
Jefferson Townships)

- Branch Interceptor
= Municipally Owned Wastewater Treatment Plants
- Local Septic Management Districts

® Alternatives for the lower portion of RVFPA (Rockaway, Randolph, and
Mine Hill townships, Dover Town, and Victory Gardens Borough)

~ Connection to RVRSA Plant
Green Pond Brook Branch Interceptor
Oak Street Branch Interceptor
Jackson Brook Branch Interceptor
e Alternatives for Remaining Municipalities

- Municipalities with Existing or Anticipated RVRSA Service:
Boonton Town, Rockaway and Wharton boroughs, and
Boonton and Montville townships have existing sewer
systems with RVRSA service. In addition,it is antici-
pated that a small portion of Montville Township will
be served in the future via the Boonton Township
local collection system. No branch interceptor construc-
tion is proposed for these areas.

- Muniecipalities Partially Included in the RVFPA:
Only portions of Kinnelon and Mountain Lakes boroughs
and Parsippany-Troy Hills and Roxbury townships are
included in the RVFPA. Wastewater management for these
municipalities should be addressed in facilities planning
for the entire municipality.

¢ Other Alternatives

= Clivus-Multrum and Other Waterless Toilet Systems




1b. Engineering Criteria

Engineering criteria are used to provide adeguate engineering
desian and construction for branch interceptors, force mains, and
oumping stations at reasonable costs. Wherever possible, the criteria
are used to minimize the need for costly complex construction
techniques. The alternative plans which require significant and
obviously costly comolex design and construction methods can generally
he eliminated from further consideration.

1c. Cost and Resource Criteria

Rough cost estimates are prepared for each of the alternative
rlans. Those plans with excessively high costs can generally be
eliminated from further consideration if other alternatives exist.
Costs for construction and operation of wastewater collection systems
are based on several sources. Construction costs for the collection
system branch interceptors, pump stations, and force mains are based
on Construction Costs for Wastewater Conveyance Systems (EPA, 1978d)
and on costs develoned by Killam Associates (Platt, Xillam Associates,
May 23, 1980). Construction and oreration costs for provosed local
centralized wastewater treatment and disposal facilities are based on
Appendix H of the Areawide Assessment Procedures Manual (EPA, 1976a).
These costs have been adjusted for increases in construction costs due
to inflation and for regional differences in construction costs.

2. ANALYSIS OF CONCEPTUAL WASTEWATER MANAGEMENT ALTERNATIVES

2a. Yo Action

The RVRSA Wastewater Treatment Plant, built in 1922, had an
original desiqn capacity of 13,250 cubic meters per day (3.5 million
aallons per 4day). Since 1922 the rlant has been modified four times
to increase the capacity and *o improve treatment efficiency to the
present design peak flow of 34,200 cu m/d (9 mgd) with modified
secondary treatment (¥illam, 1977). The RVRSA has been resnonsible
for the operation of this wastewater treatment facility since 1977.
The wastewater treatment facility, in general, is currently meeting
its initial National Pollutant Discharge Flimination System (MPDES)
permit limitations for discharve but cannot meet its final effluent
requirements and is therefore under an Enforcement Compliance Schedule
ILetter from EPA (Table A-8).

The RVTFPA is nnt completely sewered (the existing sewerel areas
are in the southernmost third of the study area). Those general areas
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within the 2VFPA that are permanently sewered and in service are shown
n Fiqure 2-1.

"ITnder the no action alternatlve, no Lranch -nferceptors would ke
constructed. However, the existing facility will be upgraded and
expanded to a 45,420 cu m/3 (12 mqgd) plant under a Step 3 Facilities
Construction Grant (not part of this £IS), and the 79,500 cu m/d (21
mad) trunk intercepntor (not part of this EIS) already under
construction will be completed. The treatment facilities will include
advanced waste treatment. :

~ The existing state bans on sewer extensions and new connections
for some municipalities in the RVFPA would continue to be enforced.
NYew develooment in the basin would continue using septic systems or
vackaae treatment plants to provide the necessary wastewater
treatment. However, the soil limitations for septic systems preclude
their use in large portions of the study area (see Figure 4-2).

ﬁr__ﬁiﬁgﬁU“EEfTﬁn“aIternat*vo {5 Rt viable in the RVFBA Eecause of

QE e curreﬂ?“bu*idiﬁd’bans and because of the economic 1o5Ses that
G"IH ogcur. Lf proper utilization of the new plant and trunk™
terceptor was not ‘realized.

2k. Alternatives for the Ypver Portion

o

it
'3
3
'g
v

. B8ranch Intercecrtor

This alternative involves construction of a tranch intercertor to
serve the existing population centers within Jefferson Township and
the ubper portion of Rockaway Township. This branch will be
considered in two stages (Figqure 2-2).

TEYTSt .phase’ would Folldw existing sewer routes In Denville
?fun"tber-nferceotor trunk¥sewsTtorGreen-Porid ®oad, then follow the
Gireen Pond Road right-of-way (POW) to Lake Telemark, providing service
for the Hibernia and Lake Telemark areas. This branch would ke
approximately 6.4 km (4 mi) long. The lower portion of this
Interceptor would possibly ke funded ty Hewlett-Packard as part of
their onqoing expansion program. The corporate management had agreed
to this, hut the decision was deferred until completion of this EIsS.
The cost to the local community of rroviding collection from the Lake
Telemark area to the Hewlett-Packard Interceptor would be roughly
comparable to the costs of local waste management, so this remains a
feasible alternative.

The second phase would continue along the Green Ponl Road ROW
from the Lake Telemark area to the Green Pond area and then cross
Green Pond mountain to Rorder Road following the Border Road ROW to

he White Rock l.ake area. This second phase would gprovide service to
é.e “arcella, Green Pond, and Lonawood Valley areas. The second phase
ranch would be approximately 11.3 km (7 mi) long and require six
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FIGURE 2-I

SEWERED AREAS



FIGURE 2-2 UPPER PORTION OF ROCKAWAY TOWNSHIP IS, v
AND JEFFERSON TOWNSHIP ALTERNATIVES (’ >y -
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reqional level pump stations. Sizing for this interceptor alternative
is based only on flows from areas now eligible for collection and

- treatment under PRM 78-9 (EPA, 1978c¢). The construction of this
extension to the interceptor above lake Telemark would require rock
excavation along the majority of the route, and the construction
costs, including the pump stations, would Fe approximately five
million dollars. _For the Green Pond and Jefferson _Township
communities, (Ehis alternaﬁ?ve T8 neither ¢ost-effective nor
Env*ronmontally sound (due to construction and _secondary. impacts) in
comparison to local treatmrent and'thusiiffi not bé pursued.’

Municipally Owned wWastewater Treatment Plants

Three areas have heen identified as being eligible for provision
of local centralized treatment (Fiqure 2-3). Figure 2-3 highlights
these areas as "generalized municipally owned wastewater treatment
rlants service areas". This fifjure also depicts existing facilities
and service areas, future branch interceptors, and future generalized
service areas for branch interceotors. The arrows on this fijgure
represent those areas where sewer service is expvected by the year
2000, The Lonqgwood Valley area in Jefferson Townshio and the Green
?ond and Lake Telemark areas of Rockaway Township have reported
rroblems with existing septic systems and exceed the nopulation
dens'ty criterion of 25 persons per hectare (10 persons per acre) used
in the EPA Program Requirements Memorandum (PRH4) 78-9 (EPA, 1978¢) as
the presumptive test for centralized treatment.

T™wo high-density areas in the RVRSA portion of Jefferson Township
(Lake Swannanoa and Cozy Lake) were identified as possibly requiring
centralized wastewater management and as definitely meeting the
density criterion. House counts for these two areas showed total
residences, populations, and exvected flows including:

T.ake Swannanoa: 400 homes with 1,280 residents, 365 cu ms/4 (0.1
mgd)

Cozy Lake: 220 hromes with 544 residents, 115 cu m/4 (0.03 mqgd)

For the 3reen Pond and Lake Telemark areas of Rockaway Townshig,
the expected population is also tased on house counts for the high-
density areas. The qgrowth in the township should not affect these
areas which are essentially completely developed. Using house counts
and the 1970 population per household projections by the United States
A3ureau of the Census (UJSBC), pooulations and flows are:



FIGURE 2-3 ,
PROPOSED SERVICE AREAS
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Green Pond: 360 homes with 1,220 peoole, 350
cu n/d (0.09 mgd)

Take Telemark: 350 homes with 1,190 people, 340 cu m/4

This i{s a feasiktle alternative which will be analyzed further.

Local Septic Management Districts

An alternative for wasfewafer dlS osal w1th1n the

the development and use : ng*y .
ST E L oT R T Ee {ZeSREES LT, and.
m&*ntenancevnﬁlsenﬁlc gqus’or othefﬁ?ﬁ??ﬁ Wastewater disposal systems”
(€T E TS RUNT €7 mound . qysfems drﬂgmqgr”treatment plangs with"iand ¥
applicaticn) wo&i "ho' be-tbe "Fedpon: ‘bil*ty of the home owner’ ‘tut?
*athefﬁthe rqugns*b‘ﬁgwy of appoﬂnted or elected, SMDmperSOnnel. Ky Y
suD wouldiensura ,that~theﬁs§§€§h Would operate correctly £o treat‘ﬁﬁ@

wasPEwa*er acreaﬁe’and ‘Supervise ™ d sludqge ‘removal and dispos al’
schedule’, and levy and collect fees for this service.

,QVERAﬂw ]
S™MDS )?,Q X

The EPA policy to encourage and, where possible, assist in the
development of innovative and alternative technoloagies for the
construction of treatment work is stated under 40 CFR 35.909.
Projects, or portions of projects which the EPA Regional Administrator
determines meet the criteria for innovative and. .alternative technology
may receive 85 percent grants. Tﬁis"!ﬁﬁieasednﬁundlnq apnlles only to
publicli*sunisarfacilities rat ¥ BHIR*¥5 Brivately-owned systems.
Throuah requlations cromulgqated pursuant to the Clean Water Act, EPA
has provided guidance concerning the requirements for eligibility fecr
construction arant funding of an SMP. Under federal requlations (40
CFR 35.918) the terms used in Section 201(h) of the Act are defined.
"Tndividual systems" includes not only septic tank systems, but also
any wastewater treatment works (such as dual waterless/qgray water
systems) which are neither connected into or a part of any
conventinnal treatment works.

Any GUtROTIEYEOr the. establishment of septic system management
oroarams;must be:implied from the New Jersey 'State statutes by
interoretation, becag§ea§h9 Taws" 43 not  specifically authorize this

fvpafﬂﬁwmanaqpment ‘program. fowever, some of the broadest authority
in New Jersey for water pollution control is vested in sewerage

~ authorities and municipal utility authorities (NJDEP, 1979b). These

statutes essentially lay the qroundwork allowing reqgional sewerage
authorities such 3s the RVRSA t» estaklish an S¥D without additional
legislation. The laws also provide potential for the collection of
rents, rates, fees or other charges for direct or indirect connection
with, or the use of services of, the sewerage system (NJDEP, 197¢9b).
In addition, sewerage authorities have the power to approve or
disavprove the' construction of any facilities Sor the collection,
treatment, or disposal of sewage arising within a district,
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A second possible arrangement for sentic system management would
e for the FVRSA to organize an S“C to monitor operations of the local
heal+th -iepartments. - This approach would make use of periodic regorts
of activities such as inspections, replacement of system components,
pumpouts, and other pertinent topics. The oversight role of the RVRSA
in this case woull include desianation of testina and recordkeeping
procedures. One benefit of this arrangement would be that the RVRSA
could rejuire that septage disposal ke at the RVRSA plant, and from
comparing numpout records with deliveries of seontage to the plant,
thereby minimize i{lleqal discharges bty septic tank cleaners. Thus,
the use of SMDs for the less develored portions of the RVFPA is a
viable alternative that will ke considered later in ttis chapter.

Any recommendations regardina creation of SMDs in the RVFPA would
have +o be consistent with the statewide scheme for SMDs keing
preparedi by the state of New Jersey. Furthermore, details regarding
the systems to be used, management, and costs would have to be

developed in the 201 facilities planning activity for the
municipalities.

Approximate costs to the homeowner can te summarized as follows
(85 rercent federal funding for innovative and alternative

technologies is available where residences were in place before
Decemter 1977) :

Construction of a typical septic system $2,000

Detailed site analysis (including ground-
water analysis, percolation tests) 5 350

Annual Operation and “Maintenance (0&M)
{assumes pumring, inspection every three
years, well sampling every six years) 3 20

Averaae Annual Homeowner Cost (includina
annual 0&M, amortization of local share
ot funding, and 20 percent capital
reserve fund $ 100

2c. Alternatives for the Lower Porticn of RVFPA

Lower Porticn of Rockaway Townshig

- Thig alternative includes two tranch intercentors to serve the
lower section of Rockaway Township. ©Nne kranch would be in the Green
Pond Rrook area to serve the Rockaway Mall, Picatinny Arsenal, and any
housing units that now have dry sewers (Fiaqure 2~-8). The second
branch would folloaw the Gak Street PCW tn relieve wet weather overilow
conditions in that area. '
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Reciause the Nak Street Branch Interceptor uses an existing ROW,
no alternative alignment is necessary. This tranch interceptor is
intended to relieve the overloaded local collection system in Dover

{(¥illam, 1978). These feasible alternatives will be discussed further
in this chapter.

one orovision of Public Law 92-500 (the Water Pollution Control
Act Amendments of 1972) requires that two-thirds of the households in
a rroposed service area be in place tefore October 18, 1972 in crder
to obtain federal funding (FPA, 1974). The design capacity of the
pronosed branch interceptor as presented in the Facilities Plan would
accomrodate 330 households, and the nited States 5eological Survey
(7SGS) map, photorevised in 1970, shtows an aooroximate house count of
113. Because a substantial portion of development in the drainage
area occurred after this date (followina completion of T1-80), the
construction of the Green Pond 3rook Branch Interceptor can not be
done: with federal funds.

As an alternative, connection to the Wharton system may be
possihle after legal restrictions on flow are revised. The combined
oresent theoretical wastewater flow for the two Wharton subareas is
1,550 cu m/7d (0.41 mgd) (%illam, 1978), which is below the desiqn flow
of the trunk sewer in that area. The additional flow from the
rrojected 330 homes would not significantly increase the Wharton flows
SO as to exceed the design capacity of the trunk sewer. In addition,
development within the eastern vortion of the Jackscn Brook service
area may connect to a sewer line that travels north along Mt. Hope
Avenue, terminating just south of the intersection with Mt. Hope Road.
This sewer line connects with portions of the Rockaway Township and
Dover Town systems. Minor subdivision may also use private package
treatment plants or on-site systems. Packaqge treatment plants do not
require NPDES permits.

Randolph and Mine Hill Tcwnshios,
Dover Town, and Victory Gardens Borough

This alternative includes two tranch interceptors, one that will
serve Randolph and Mine Hill townships and one to serve Randolph
mownship and Victory Gardens Borough (Figure 2-4). The first branch
interceptor would vass through the town of Dowver to the Jackson Brook
area and would terminate near the border where Dover Town, Mine Hill
Township, and Randolch Township meet. This branch will serve Mine
Hill and Randolph townships, and collect flows from Randolph that now
pass throuah the Dover sewer system to the RVRSA trunk line (thus
benefitting the town of Dover). This is a feasible alternative with
two possible routings and will be discussed further.

The second branch interceptor would be in the MI1ll 3rook area of

Randolph Township. The routing of this branch has two alternatives.
The kranch will serve Randolph Township and Victory Zardens Borough.
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This is a feasible alternative that will be discussed later in this
chapter.

Roth of these provosed interceptors are relief interceotors that
are required to accommodate existing flows, along with a reasonable
increment for future growth. Therefore, the need for these two
interceotors is because of overloading (Killam, 1978).

unicipalities

x4

24. Alternative§~for Cther

The remaininqg municipalities in the RVRSA facilities olanning
area (Boonton Town; Kinnelton, Mountain lLakes, Rockaway, and Wharton
boroughs; Roxbury, Boonton, Denville, Montville, and Parsippany-Troy
Hills townships) either contain adequate on-line systems (e.g.,
Rockaway Borough) or are only partially contained in the study area
and do not have population densities which would necessitate sewering
(e.d., Roxbury Township) {Takle 2-2). For these latter municipalities
wastewater treatment needs should be established on the basis of
facilities planning for each municipality in its entirety.

2e. Other Alternatives

The Clivus-Multrum system is not a feasible alternative for
existina households tecause the costs to the individual homeowner are
high, the systems are difficult to operate in order to maintain them
odor free, and they have a tendency to draw insects during the warmer
months. 1In addition, there would still be a requirement for a system
to treat the gray water generated within the house. This alternative
will not be considered furtler.

Other waterless toilet systems may be useful in allowing
construction on lots which are currently unable to support septic
systems and which cannot be served Ly a regional or local system.
However, such systems may require significant changes in lifestyle and
may not be permitted under existing building codes.

2f. summary of Analysis of Conceptual Alternatives

As a result of the foreqoing analysis, the no-action and Clivus-
VMultrum conceotual alternatives have been eliminated, as well as the
construction of branch interceptors beyond those ovroposed in the
facilities plan,and.ths Green Pond Brook Intercepto;ﬂ"‘éhgsg I

fernatives remaining include local-collecEion”and treatment,: SMDs,
Iy CONsSETiction of the branth“interceptors. '




Table 2-2

Feasible Alternatives

e Jefferson Township

- Local collection and treatment for Lake Swannanoa and Cozy Lake
Areas

- Creation of an SMD for Jefferson Township with initial implementation
in these two lake areas

e Upper Rockaway Township

- Local collection and treatment for the Green Pond and Lake Telemark
areas

- Creation of an SMD for Rockaway Township with initial implementation
in these two lake areas

=~ Construction of a branch interceptor to the Lake Telemark area to
allow for waste treatment at the RVRSA Plant

e Areas Served by RVRSA Regional Interceptor

- Flow to plant
Jackson Brook Branch Interceptor (two routes)
Oak Street Branch Interceptor (one route)

Mill Brook Branch Interceptor (one route)

o “Othar Tommunlties?

Wimzer o

£7To be!deternined on the basiS'of future Facilities'planning.
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3. ANALYSIS OF FEASIELE ALTERNATIVES

After analysis of conceptual alternatives, some options were
eliminated, leaving several feasible alternatives. The feasible
alternatives to be evaluated include alternatives for Jefferson,
Rnckaway, Randolph, and Mine Hill townships; Dover Town; and Victory
Gardens Borough (Table 2-2)., The feasible alternatives have been

analyzed for costs, enerqgy use and differentiating environmental
impacts.

la. Jefferson Township

The area of the RVRSA portion of Jefferson Township which could
require (and be eligible for) sewering is the Lonawood Valley area.
The developed areas around Lake Swannanoa and Cozy Lake meet the
density criteria for local collection systems of 25 oer ha-= (10
persons per a). At the time of this writing, no data are available on
septic system failures in these areas. The alternative to local
sewers and centralized treatment is to form an SMD.

Sewering and waste treatment for these areas would require
collection, treatment and waste disposal systems. This area is at the
headwaters of the Rockaway River, and effluent discharge to surface
waters would require Advanced Wastewater Treatment (AWT) in order to
comply with state and federal water quality standards. However, as
flow decreases below 11,360 cu m/d (3 mgd) land application becomes
more cost effective than AWT systems (Pound, and others, 1975).
Because the combined proiject flow from the Lake Swannanoa and Cozy
Lakes areas is estimated to be 490 cu m/d (0.13 mgd), the waste
disposal system should be orientated towards land application rather
than toward AWT. Because of difficult topography, the collection
system should be based on use of small diameter pressure sewers which
pump septic tank effluent from each household. Because of the comglex
terrain and small clearances Letween existing homes, these areas may
require additional booster pump stations for collection at a single
point.

The complete system for these communities would include
collection of septic tank effluent by pressure sewers, conventional
aerobic treatment, and discharge to land application. The detailed

"description of each system iss

. Lake Swannanoa; 400 housing units, 1,280 residents, 365 cu
m/d (0.096 mgd) average daily flow based on 303 lpcd (75
gpcd) .
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. Collection system for 400 units, 32,000 per unit,

. including effluent pump and small diameter collectors.
The cost range (EPA, 1978a) for such systems is $2,000
to $5,000 per household. Because of the high density,
the lower cost was used. The capital cost of
collection would be 3$800,000, with an annual operation
and maintenance {(0O&M) cost of about 340,000 per year.
The 0&M cost includes periodic pumping of existing
septic tanks.

. Treatment system for 365 cu m/d (0.10 mgd), with
estimated costs of $132,000 for construction (adjusted

for 1979 prices) and an annual 0&M cost of $15,000 per
vyear (EPA, 1976a).

J Land disposal system for 365 cu m/d (0.10 mgd),
requiring about 16 ha (40 a) for storage, application
and huffer. The cost would ke $151,000 for
construction and $200,000 for land. The annual C&M
cost would be $22,000.

. Total rresent worth costs, including salvage value of
land, are 32,040,000.
) Annual costs per household, based on 75 percent federal
.A grants, would ke $290.
A Cozy Lake; 229 housing units, 544 residents, 115 cu ms/d4

{(0.03 mad) based on 303 1lpcd (75 gpci). Using the same
sources and assumptions as for Lake Swannanoa, the expected
sizes and costs for local treatment are:

. The collection system capital cost wculd be 3440,000,
with an annual Q&M cost of $22,000.

] The treatment system would have a capital cost of
$81,900, with an annual QO&M cost of $9,000.

o The land disposal system capital costs of construction
would ke $99,000, with 3110,000 for land-9.1 ha (22 a)~-
and an annual C&M cost of $20,000.

. Total present worth costs are $1,235,000.

. Annual cost per household based on 75 percent federal
qrants, would ke 3305.

’i If waste flows from the two areas were to he treated at a central
cility, the collection, treatment and disposal costs would be:
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. ' The collection system capital costs would be
. - $1,210,000, with-an annual 0&M cost of $60,500.

. The treatment system would have a Capital cost of
$189,000 and an annual 0O&M cost of $17,000.

. The land disposal system capital costs of construction
would ke $252,000, with $226,000 for landi--18.8 ha (45
a)-- and an annual C&M cost of $18,000. -

® Total present worth costs are $2,822,000.

. Annual cost per household, tased on 75 percent federal
arants, would ke $250.

A rough total present worth cost-for implementation of an SMD for
the Longwood Valley (assuming 620 households) area would ke
approximately $2,100,000. (This assumes all households will require
new septic tanks). Costs per household per year would include septic
tank oumping and district administrative costs. For the individual
resident, leaching field replacement may be necessary at 15-year
intervals (provided sufficient land area exists for a separate field)
and each replacement may cost $2,000 to 33,000.

For the choice btetween separate treatment and joint treatment for

Lake Swannanoa and Cozy Lake, the total present worth costs are
$3,275,400. For joint treatment, the cost would be $2,822,000. An

D system cost would be about $2,100,000. The differential

vironmental impact ketween separate and joint treatment appears to
be negligible. However, more detailed study would be required in
local 201 Facilities Plan. Therefore, the feasible alternatives for
this area include local centralized treatment for Lake Swannanoa and
Cozy T.ake and incorporation into an SMD.

3. Tpper Rockaway Township

In Upper Rockaway Townshio, the areas which can be sewered are
the Green ®ond and Lake Telemark areas. The options for these areas
are to provide collectors and local treatment, or to provide an SMD
for management of on-site systems. For Lake Telemark, the choice of
treatment at the RVRSA plant is also available. Because of the
distance between these two areas, joint treatment is not contemrlated.
Costs for each of the two areas have been developed using the methods
and sources described above. These costs are as follows.



. Green Pond:

. Collection (360 households):
Capital costs = 3720,000
Annual C&M Costs = $36,000

e  Treatment 350 cu m/d (0.09 mgd):
Capital costs = $132,000
Annual 0O&M Costs = 815,000

. Land Application, 16 ha (40 a):
Construction costs = $151,000
Cost of land = $200,000
Annual C&M Cost = $22,000

Total present worth cost = $1,904,000

. Annual cost per household = 3290
o Lake Telemarks:
. Collection {350 households):

Capital costs = $700,000
Annual O&M costs = $35,000

. Treatment 350 cu m/d (0.0° mgd):
Capital costs = $132,000
Annual O&6M costs = $15,000

. Land Application, 16 ha (40 a):
Construction costs = $151,000
Land costs = $200,000
annual 0&M costs = $22,000

] Total present worth cost = $1,932,000

. Annual cost per household = $285

For treatment of sewaae from Lake Telemark at the RVRSA plant,
the cost of collection would be the same, tut the interceptor cost
(adjusted for salvage) and unit costs of treatment at the RVRSA plant
must be substituted for on-site treatment and disposal costs. These
costs are: '

. Interceptor to Hewlett-Packard = 31,100,000 based on 3,300 m

(10,000 £t) at $360 m (3110/ft)

. Treatment at RVRSA plant = $3,285 per year tased on $0.0264
per cum (%100 per million gallons)

. Total present worth cost = §1,834,500

. Annual Cost per Household = 3130

The principal reason for lower costs with RVRSA treatment is the
saving in O&M costs. Costs for the implementation and management Of
an SMD are bhetter defined for the eligible areas in Rockaway Township
than for the similar areas in Jefferson Townshio. Given the
malfunction rate for septic systems in these areas (RTDOH, 1980) of
akout 11 percent, the costs of leaching field replacement are an order
of magnitude less than the cost of local centralized treatment, but
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more frequent replacement or repair may be necessary. Given the rate
f failure for on-site systems in these areas, adiitional replacement
ay re necessary. For such small lake communities, malfunctioning on
site systems may create health-related problems in the lakes which are
the basis for community recreation. .

Both the Jefferson Township and Upoer Rockaway Township segments
of the RVFPA will be studied in more detail in the local 201
Facilities Planning process. Grants for these studies have been
applied for by Jefferson and Rockaway townships. Given the foregoing
analysis, the small-scale local systems are feasikle, but more
detailed data on on-site system failures and water quality must be
obtained and analyzed.

3c. Areas Served by the RUYRSA Interceptor

The areas served by the RVRSA Interceptor include the lower
rortion of Rockaway Township and Randolph and “ine Hill townships.
Branch interceptors linking existing sewered areas to the RVRSA
Interceptor at four locations were proposed by Xillam Associates
(1977). Of the four proposed branch interceptors, three are eligible
for fundinqg. Of these three, two required analysis of alternatives to
minimize environmental impacts (Jackson Brook and Mine Hill branch
interceptors). The originally proposed routes and alternatives are

.hown in Fiqure 2-4. :

The Jackson Brook tranch interceptor alignment proposed by RKillam
Associates (1977) (Alternative A) was reviewed for potentially
detrimental impacts and to determine alternate routes which would
avoid such impacts. One cultural resource, a silk mill with local
historical significance, would be adversely affected ky the proposed
alignment. The combination of physical configuration and cultural
sensitivity orecludes construction of Alternative A. The alternative
route (Alternative B) avoids the silk mill, but two stream crossings
are required as shown in Fiqure 2-5. The low flow in the stream and
preexisting provisions for Lypassing to a pond will minimize any
damace due to these two crossings. PBoth alternative routes will
disrupt a small emergent, open water wetland east of the silk mill,
along the north bank of Jackson Brook and a small forested wetland
south of the junction of the branch’and the RVRSA Interceptor.

The proposed Oak Street tranch interceptor alignment;requires no
alternatives, because the total route is in existing streets which do
not present problems with any sensitive areas. At the termination of
this kranch interrceptor is a small forested wetland which should be
unaf fected,

The Mill Brook kranch interceptor (Alternative A) routed east of
the existing bridge couli be placed on the west side of the bridqge
sina the present Victory fGardens tranch interceptor right of way
Alternative 3) but the environmental e~ffects of either route woull be
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similar, and thus the vroposed route (Alternative A) should be used.
.Each route will affect a noncontiguous fcrested wetland, each being

less than 1.0 ha (2.4 a). Crossing of one of the two wetlands is
unavoidable.

Construction costs for the Jackson Brpok, Oak Street, and Mill
Brook branch interceptors are estimated to be $740,000, 3429,000, and
$234,000, respectively (1979 dollars). The federal government will
assume 75 percent of the construction costs. Mnnicipalities served by
the RVRSA must bear the balance of the construction costs, as New
Jersey is not presently allocating matching funds for new wastewater
facilities (Kurisko, MJDEP, January 16, 19R0)y. Local funds will be
financed through bonding. '

Projected annual user costs for new RVRSA facilities will average
approximately $88 per household in 1980 and $67 in the year 2000.
These costs reflect debt service and annual O £ M costs associated
with the branch interceptors, as well as major improvements to the
RVRSA treatment plant and main intercentor (Platt, Xillam Associates,
May 23, 1980). They reoresent an approximate increment to be added to
existina sewer service charges (Table A-5). Svecific user charges
will reflect relative wastewater flows from RVRSA municipalities.

4. SELFCTION OF IMPIEMENTATION PLAN

. Based on the analysis of feasible alternatives, the following
plan is recommended for implementation.

fa. Jefferson Township

Local collection and treatmen*+ for the Lake Swannonoa and Cozy
Lake areas and creation of an S4D for Jefferson Township, with initial
imolementation in these two lake areas, are alternatives that are
feasible and have comparable environmental and economic impacts. A
detailed analysis for selection of one of the two approaches should ke
done in the detailed facilities planning for this part of the RVFPA.

4. Tpper Rockaway Township

Similarly, local collection and treatment of the Green Pond and
Lake Telemark areas and creation of an SMD for Rockaway Township, with
initial imolementation in these two lake areas, are feasible
alternatives for "poer Pockaway Township. Environmental and economic
impacts are comparable and selection of an alternative should be done
ased on analysis in facilities planning for the area.
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4c. Areas Served by the PVRSA Interceptor

. The coanstruction of three branch interceptors for the areas
served by the RVRSA Interceptor, with connection to the RVRSA Plant is
recommended for implementation. The alternative routings selacted to
minimize environmental imvacts are:

. Jackson Brook Branch Interceptor Alternative B.
. Nak Street Branch Intercertor Alternative A.
o i1l Brook Branch Interceptor Alternative Al

4d. Other RVRSA Municipalities

No action is recommended with respect to the other municipalities
in the RVRSA (Boonton Tow 'fggsgaw y. Wharton, Xinnelon, and Mountain
Lakes boraughs; and Boont n,AMonEﬁi le, Parsippany-Troy Hills, and
Roxhury townships). These municipalities are either already sewered
or have alequate on-lot systems (in which case no new facilities are
required) or are only partially contained in the RVFPA and 4o nct have
population densities which would necessitate sewering. Decisions for
wastewater treatment in these latter areas should be kased on detailed

.201 facilities planning on a municipality Lkasis.

———— — — o

In addition to assessing the impact of the four proposed branch
interceotors, a second issue in the Notice of Intent was the
determination of the effect of growth in the RVRSA Service Ar=a on
treatment plant capacity. The olant capacity is now being expanded to
45,400 cu m/d (12 mgd), and the treatment process is being upgraded to
provide Level S5 treatment. The future flows are based on population
growth data shown in Chapter 4. Incremental populations to be served
by the RPVRSA plant are shown in Table 2-3. Current flows to the plant
and future (year 2000) flows to the plant are detailed in Table 2-4.
These increases in population have teen reviewed at the municipality
level to determine +he expected portion of new population to be served
by the PV3SA.

Future flows to the RVRSA olant are based on flows from gresently
sewerad pooulations, from existing households in areas to ke sewered,
and flows from additional nopulation qrowth. A 64 percent increase in
the population served by the PVRSA is expected by the year 2000. Per
capita flows reported by Rillam Associates (1977) were 340 lpcd (90
apcdl. The averaqge water supolied (462 lpcd (122 gped)) should result
in dAomestic and commercial wastewater flows of 333 locd (293 gpcd)
after subtracting 15 percent each for distribution and consumptive
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81-2

Present and Future Popul

Table 2-3

ons To Be Served at RVRSA

Municipality1 Present2 Predictedu Percent ofs Present Unserved Total 2000
Population Growth Incremental Population Population
Served 1980-2000 Population to be Served to be Served
Served By by Planned By RVRSA
RVRSA System Expansion
Boonton Town 7,000 520 100 0 7,520
Dover Town 14,4505 160 100 0 14,610
Rockaway Borough 6,3‘403 510 100 0 6,850
Victory Gardens Borough 1,210 120 100 0 1,330
Wharton Borough 5,200 570 100 0 5,770
Boonton Township 620 1,540 67 0 1,650
FenvIIlE Township TN, 2T0 100 . 3,770 T 16,080 %y
Mine Hill Township 0 1,370 100 1,360 2,730
Randolph Township 5,510 3,930 90 1,210 10,260
Rockaway Township 9,000 11,390 80 7,210 25,320
Montville Township 0 730 67 230 720
6 1

Total 57,330 25,110 NA 13,780 92,800
Notes: 1. Only municipalities to be served by RVRSA are shown.

2. Killam, 1977.

3. Entire estimated population served.

4, See Chapter 4,

5. DBased on estimates of development.

6. Sums may not be precise due to rounding.

T. NA = Not applicable.




'Present and Future Flows to the RVRSA Plant

Table 2-4

Domestic and Commercial

Present Flow

Expected Year

Mine Hill Township

Flows by Municipality Including Immediate 2000 Flow
System Expansion cu m/d (mgd)

Boonton Town 2,390 (0.63) 2,530 (0.67)
Dover Town 4,920 (1.30) 4,920 (1.30)
Rockaway Borough 2,160  (0,57) 2,310 (0.61)
Victory Gardens Borough 420 (0.11) 450 (0.12)
Wharton Borough 1,780  (0.47) 1,930 (0.51)
Boonton Township 230 (0.06) ugo (0.13)

AT N IR AR IO TN ey o
TR 06). AT TIRE s IRy

b

450 (0.12) 830 (0.22)
Randolph Township 2,270 (0.60) 3,220 (0.85)
Rockaway Township 5,530 (1.46) 8,020 (2.12)
Montville Township o ( 0} 230 (0.06)
Subtotal 24,150  (6.38) 30,090 (7.95)
1 2
Industrial Process NA 2,270 (0.€)
Wastewater
Industrial Sanitary 1,890 (0.5) 1,890 (0.5)
Wastewater
Piccatiny Arsenal 1, 140 (0.3) 1, 140 (0.3)
Hospitals & Colleges 1,140 (0.3) 1, 140 (0.3)
; 3 y
Infiltration/Inflow 3,790 (1.0) 3,790 (1.0)
Industrial Reserve Capacity NA 3,410 (0.9)
Total” 32,170 (8.5) 43,900  (11.6)
Notes: 1. See Table III-D-2 of Killam, 1977 for breakdown of industries
contributing to this flow.
2. NA = Not applicable.
3. After implementation of I/I controls.
4, Based on total I/I of 2.5 mgd of which 0.5 is non excessive. It is

also assumed that approximately 80% of the excessive I/I can be

controlled.

5. Sums may not be precise due to rounding and metric conversions.
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‘l!osses. The 340 lpcd (90 gpcd) flow rate was used for estimates of
wastewater quantity from existing populations, and 80 percent of this
value was used for estimates on flows from the incremental population.
The reduced -flow for new users was based on the Yew Jersey Plumbing
Code (MAPHCC, 1978) which requires installation of water saving
devices in new rLomes. Based on this analysis, the plant capacity of
45,400 cu m/d {12 mgd) will not be exceeded until after the year 2000.

The cost and implementability of retrofitting existing housing
with water saving devices was evaluated in light of the potential cost
savinas. For purposes of this EIS, flow reduction was not considered
for existing homes as it makes little difference in the size of the
branch interceotors which must be designed for peak demands.

Currently all domestic flows in the RVFPA are accepted by the
RVRSA plant. This service will continue in the future. At this time
the RVRSA does not accept any industrial process waste. However, in
the future, the RVFSA will acceot industrial process waste providing
that pretreatment has been sufficient. <Xillam Associates is currently
conducting a survey of industrial dischargers to determine the level
of treatment, toxicity, and pollutant load of the industrial process
waste. The decision to accept ovretreated industrial waste at the
RVRSA plant will be kased on the results of this survey (Fransisco,
RVRSA, September 2, 1980).
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CHAPTER 3

AFFECTED ENVIRONMENT

This chapter presents descriptions of the study area and the
natural and man-made environment whkich may be affected or created by
the alternatives under consideration. Council on Environmental
Quality (CEQ) requlations (43 FR 55978-56007, Novemker 29, 1978)
require that data and analyses oresented in an EIS ke commensurate
with the importance of the issues Lkeing addressed. Those resources
which were examined and found not ke ke affected by any of the
alternative actions are briefly discussed. WNext to the chapter
sutheadings, the reader will find the terms "Affected"™ and "“ot
Affected,"” indicating whether or not that environmental pvarameter will
be significantly affected by the project or whether that parameter had
a role in determining the selected plan. (The term "Not Affected"
represents either no impact or minor impacts.) *ore details on these
aspects can be found in the aporopriate appendices to this document.

1. PHYSIOGRAPHY AND TCPOGRAPHY

la. Steep Slopes (Affected)

Steep slopes, 15 percent and areater, are significant because
construction in these areas may increase slooe instahility and
siqgnificantly accelerate erosion of surface soils. Steep slope areas
are depicted in Figure 3-1.

1b. Floodplains (Affected)

Floodolains {(Fiqure 3-2) represent locations where the
prokability of a 100-year flood occurring during any pmarticular year
is arproximately one percent (a 100-year floodplain accordina to the

U.S. Department of Housing and TUrban Cevelopment (Mayard, F1TMA, June
3, 1980)).

The Mational Flood Insurance Act of 1968 (as amended by The Flood
Disaster Protection Act of 1973) provides government sponsored flood
insurance for structures in designated floodplains. As stioulated Ly
the Act, insurance is limited to communities which initiate measures
to limit floodplain development. New buildings in flood prone areas
are unlikely to receive federal flood insurance. Therefore, lending

institutions are reluctant to finance construction in such cases.
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Moreover, a 1977 Federal Executive Order (%119R8) directs the
avoidance of floodplain develooment whenever possible.

2. GEQLOGY

e ey e s

2a. Bedrock Geology (Not Affected)

Bedrock in the RVFPA consists of crystalline rock and sedimentary
rocks. The sedimentary deposits are found along Green Pond Mountain
and near the Boonton Reservoir.. The crystalline rocks are largely
gneisses and form rounded hills with plateau-like summits and steep
slopes. .

t

2b. Surficial Geology (Not affected)

The last glaciation left 3 linear deposit of clay, silt, and sand
(terminal moraine) that extends irregularly east to west across the
RVFPA. South of this deposit are patches of material from earlier
gqlacial activity. ©North of the terminal moraine are extensive
deposits of a mixture of bolders, silts, and clays. Loose, river-
washed sand and gravel, as well as intermittent layers of clay, occupy

‘l.the Pockaway River Vvalley and the valleys of major tributaries to the
river above Boonton Reservoir.

2c. Soils (Affected)

Soils in the RVFPA are both transmcrted and residual. The
transported soils, products of erosion, are found in the tills that
drave the Highlands and the floodplains adjacent to streams. The
residual soils are formed in place from material weathered from

- bedrock.

The soils of the region may ke groumed into three general
categories based on geologic parent material, d4rainage, and
torograrhy. These categories are: 'young glacial till soils (limited
to the Highlands); organic deposits, glacial lake sediments, or
glacial outwash soils (lowlands and drainage channels); and old
alacial deposits, or material weathered from Ledrock soils (Randolph
Township and the southern portion of Denville Township) (Takle B-2).

Till soils from young glacial material are deep, well-Arained to
somewhat poorly drained; gently sloping to steep; gravelly, sandy, and
stony loams. These scils all have pan layers in the lower part of
their rrofile which restrict drainage.
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Soils formed:in organic depnsits, glacial lake seiiments, or
outwash vary greatly from deep, well-drained, sandy loams that overlie
stratified outwash to poorly drained, nearly level mucks-silt lcams or
sandy loams~-that overlie stratified lacustrine sand, silt, or clay.

Soils formed from old glacial devosits or from material weathered
from bedrock are dominantly lcamy and deeply weathered, and have more
clay in the subsoil than in the surface layer 2r in the substratum.
They are deep, excessively drained to poorly drained, gravelly to very
gravelly sandy loams, that overlie granite gneiss.

24. Prime Aagricultural ltands (Affected)

The U.S. Department of Aqriculture~-Soil Conservation Service
(TSDA-SCS) has determined that, based on general characteristics, some
soils in Morris County are prime agricultural land. These soils are
described as falling within Agricultural Capability Classes I and II:

Class I Soils having few limitations that restrict management on the
growth of adapted plants. These soils are nearly level, deep,
well drained, and of moderately coarse texture.

Class II Soils having some limitations that reduce the choice of plants
or require moderate conservation practices. These limitations
include a moderate risk of erosion unless protected by adeguate

. plant cover and localized areas of poor drainaqge (’JSDA-SCS,

1976) .

Areas within the RVFPA that have few to moderate limitations for crop
development as established by the USDA-SCS are shown on ¥Fiqure 3-3.

3. WATER RESOURCES

la, Water Quality (Not Affected)

All surface watexrs in the RVFPA (Figure C-1) are classified by
NJDEP as FW-2 waters, with the excertion of Stephans Brook, north of
the Perkshire vValley Tract, which is Fw-1 (Takle C-1. Average, high,
and low flows for the Rockaway River, and the ten-year, seven
consecutive-day low flow (MA7CD10) are listed on Takle C-2.

Watefr quality data for the upper Rockaway River is limited.
Annual water quality data for the upper Pockaway River is collected at
a USGS quaging station just upstream from the Boonton Reservoir. In
general, the available data indicates that the quality of the Rockaway
River is good. All parameters except Dissolved Oxygen (D0), fecal
coliform, and total chosphorus comgply with NJDEP Surface Water Quality

~Standards (Tables ¢-3, C-4, C-5, C-6). However, a comprehensive
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. inventory of the Rockaway River and its tributaries would be required
.before a thorough evaluation of its quality could be made.

3t. Point and Non-Point Source Pollution (AffecteAd)

Point source discharges--those that enter the water body
directly--are listed on Tables C-7 and C-8.

Mon-point source pecllution (MPS)--nollutants which 1o not enter a
water body by direct discharge--can have a significant imvact on both
surface and groundwater quality. Potential sources of “MPS are
stormwater runoff, leachate from landfills, and wastewater from
failing septic systems.

Stormwater runoff varies with land use, season, and the
frequency, duration, and intensity of precinitation. Each type of
land use has characteristic pollutants entrained by its storm runoff.
Urban/suburbtan runoff is characterized by sediments which accumulate
on imoervious surfaces, i.e., salts; oil and grease; animal,
household, and commercial wastes; and fertilizers and pesticides used
in home gardens (NJDEP, 1979b). Construction activities contribtute to
erosion resulting in increased stream sediment. Farming operations
increase guantities of sediments, fertilizers, pesticides, and organic

astes in runoff. Forestry and mining activities also increase
sediments loads. '

A potentially significant form of NPS in the RVFPA is the result
of leachate from landfills and chemical dumps, ranging from domestic
and food processing wastes to toxic chemicals and carcinogens. PFecent
evidence shows that several dumos in this area are leaching (Christie,
Rockaway Township, July 10, 1979).

Another area of potentially significant NPS is failing septic
systems. Fecal coliform levels in the study area averaged above the
state standard for FW-2, non-trout waters, from 1967 to 1377, These
elevated fecal coliform values are indicative of failing septic
systems and of interceptor overflow that would occur during wet

- weather conditions.

3c. Groundwater Resources (Nct Affected)

Groundwater in the RVFPA occurs in most rocks but in varying
deqgrees of usefulness and availability. Over 95 percent of the
agrouniwater used for public and private consumotion is withdrawn from
the crystalline rocks or sand and gravel deposits of the major stream

~ valleys. The remaining rocks supply the additional demand, larqgely
‘.Eor small on-site uses.
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.' “Sole Source Aquifer (M2t Affacted)

The Buried Valley Aquifer System of southeastern Morris and
western Essex counties, New Jersey, has recently heen designated as a
sole source aquifer under the provisions of the Safe Drinkings Water
Act (Federal Register, 1980). By desianating this area as a sole
source aquifer, any federal financially assisted orojects must re
reviewed to determine if construction ands/or cveration may contaminate
the aquifer, thereby creating a significant hazard to public health.
The FPA will evaluate suck rrojects and, where necessary, will conduct
an in-depth review, including soliciting pukblic comments, where
appropriate.

The area designated consists of two distinct regions, a recharge
zone (area through which water enters the aquifer) and a stream flow
zone (uostream headwaters area which 4rains into the recharve zone).
The recharge zone is south and east of the RVFPA, consisting largely
of the communities in the Upper Passaic River Basin. This area
directly overlies the Buried Valley Aquifer System. The streamflow
source zone lies within the boundaries of the TUpper Rockaway Rlvev
Basin and encompasses all of the RVFPA.

The review of orojects planned for the recharge zone is more
intensive than those designed for the streamflow source zone. In the
echarge zone, infiltrating waters are carefully considered for their
potential of actual contamination of the aquifer: while €for the
streamflow'source zone, projects are evaluated to determine if they
will contaminate the stream, which eventually recharjes the aquifer.
Because contamination of aqui fers ky recharging waters is not a prime
consideration in the streamflow source zone, a petition has been €iled
with ©TPA requesting that the Administrator consider the Wisconsin
stratified drift aquifer system of the Uoper Rockaway River Witershed
a sole or principal source aquifer. .The aquifer is the orinciole
water source for the major water purveyors in the RVFPA, suoplying
drinking water for 50 percent or more of the residerts of a larae
territory (310 sg km (120 sq mi)). These facts make the Wisconsin
stratified drift aquifer system of the Upver Passaic "iver Basin
eligible for designation as a sole or principle source agquifer system
under EPA quidelines. Designation as such would help o control
deterioration of groundwater quality in the RYFPA,

Recharge (Mot Affected)

Preciovitation, the most important source of water entering the
RVFPA, infiltrates the surficial deposits, is released to the
atmosptere through evapotransviration, or flows overland to streams as
stormwater runoff. The various tyres of scils and surficial decosits
in the R7F2A have differing infiltration rates (Takle C-10), causing

on-uniform recharge of the aquifers.
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For the purpose of this study, Prime Aquifer Recharge Areas are

.defined as higqhly perreable soils overlying deposits of Wisconsin
stratified drift, earlier qglacial 4rift and, in some cases, Wisconsin
terminal moraine (these formations comprise the main constituents of
the pullic water supgly) (Figure 3-4). Areas considered to overlie
confined aguifers were excluded from consideration as Prime Agquifer
Recharge Areas. Soil descriptions from the Soil Survey of Morris
County (1976) were used to determine s0il permeability.

Another important source of recharge to the stratified drift
derosits is induced stream bed infiltration. Under static or
nonpumping conditions the movement of groundwater is toward the
Rockaway River. Under pumping conditions, the gradient is reversed
and river water moves towards the rumping well. 1In addition, the
stratified drift deposits, particularly the confined areas, are
recharqed in part from the underlying and adjacent bedrock.

3d. Water Supply (Mot Affected)

Surface Water Utilization

Most municipal drinking water supplies within the basin are
btained from groundwater sources (Figure 3-5). There are presently
three reservoirs in operation: !

. Boonton Reservoir - built 1904, capacity of 29 million cu m
{7,700 mg) owned and operated ty the Jersey City Water
Department. At all times, Jersey City is required to
release a minimum of 26,495 cu m/d (7 magd) from the Boonton
Reservoir to augment flow in the lower Rockaway River. In
1976 the average diversion at the reservoir was 253,000 cu
m/d (69.4 magd).

. Splitrock Reservoir - completed 1948, capacity of 12 million
cum (3,300 ma), owned and operated by the Jersey City Water
Department.

. Boonton-Taylortown Reservoir - capacity 0.47 million cu m

(125 mqg) supplies only a portion of Boonton's water, with an
average of 851 cu m/d (0.22 mgd) diverted to Boonton in
1976.

Grcundwater Utilization

The communities within the RVFPA are served by several different
ater ourveyors (Taeble 3-1)., Four purveyors--Denville Township Water
Department, the Hoonton Town Water Department, the Dover Water Company
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FIGURE 3-4
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FIGURE 3-5
PUBLIC WATER SUPPLY
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. Tabls 3=1

Water Consumption for the Rockawey Vallay Facility Placming Arsa

Popuhun( 3 P-rcmup( )I?uccn:uurj Avarage (@ Parceacage (e) Peak ddly(ﬂ Average Per capits
vithia of ares of populactionfdaily change consusption |annual coasumption
wetershed within thin vatar-|ccusuxptiocn from cu a/d consumption tped
(peccencage |vatershed shed that is w/d 1970 (=) cum (aped)
of total served by sarved by c‘(' d) - e
Cosmmicy Purveyor(s) pop.) urvevor (s) i (=x)
Mocutor Towa Town of Booaton 8760 100 - 100 4542 ~18 8175 1.6x10° 490
Warer Dept. (100) (1.2) 2.18) (438) (130)
Davar Towa Dover Yater 14447 100 100 7370 +6 13626 2.7x10% 510
Depe. (100) (2.0) - (3.60) (730) (13%)
Kicoelon Borough  Payson Lakes 2188 k] %0 b} ] +* §81 0.14x104 ire
Nater Co, (33 (0.10) (0.18) “n (100)
Mt. Lakes Borough Mt. Lakes Borough wa’ 100 100 454 +33 794 0.16x10° 489
Mater Dept. (0.12) (0.21) (4h) * (128)
Rockaway Borough  Rocksway Borough 6381 100 100 3% +12 7085 1.6x10* - bOS
Vater Dept. {100) (1.04) (1.8) (4h$) (160)
victory Gerdens Dover Water Dept. 1213 100 100 157 *25 1514 0.2x10° 603
Borough (100 (0.20) €0.40) 73) (160)
Vhartom Borough Wharton Serough sas7 100 100 2536 “ 4342 0.9x10° 469
Vatar Dept. (100) (0.87) . LY (244) 128
Boontom Towmship  Towm of Boomton 2981 1s 10 139 +80 340 0.06x10"° 624
Vater Dept. m (0.09) (0.09) (18) (163)
TR DAy SN S e R
Deaville Towaehip Denville Township LRI REI BBV a7~ el IR T L a2l
Vater Depc. EROSN'¢ 77 N T (2.88) (384) - un
Jatferson Towaship High Ridge Vecme 9788 2 ‘4 o 1 189 _ 0.04zl0" a5
Ga, 48) . (0.03) : {0.0%5) (11) (120)
Mina H11l Towuship Morris County 308 as 43 367 +33 1023 0.2110° 446
MSIA ' (90) (0.13) (0.27) [¢1)] (118)
Roxbury Vater Dept
Moatvills Towaship Unserved by 349 7Y .78 7Y RA .7 ¥A KA
public wacar
Paraip~Troy 84illa Parsip-Troy Hills 1123 100 100 al% L1 %7 0.1x10°* 416
Towaship Vater Depc. 2) {0.11) (0.20) (40) (110)
mdolph Towaship Dover Township 11416 s s3 2536 %6 4579 0.9210.° @01
Wager Depe. (66) {0.67) (1.21) (24%5) (106)
l.lndolph Towaship
Rocksuay Towaship' loek.-ny lom;h
Hater Depe. 19369 13 11 6a13 3 9123 2.4 310 454
Dovar Uacer Dept. (99 (1.80) ) (2.51) ~ (6s5) €120)
foxbery Township  Roxbury Water Depe. 1159 s 20 378 0 681 0.1x10* 276
(o} (0.10) (0.18) an (54))
Notes: *NA - Net Applfcable. . totasl s 63568 135:;10'
1. Sums may oot Se praciss dus to tounding -d[n (9.9} (16.8) (3836)

metric couversicas.

Sourcest s} NJODEA, 1975
5) wyorr, 1976
¢) Tetra Tech, 1978
4) NJDEP, 1976.
e} Eillsm, 1977..
£f) Clark snd Viesamsa, 1963



and the Rockaway Borough Water Devartment--supply over 75 percent of
he puklic water consumed in the RVFPA. The central part of Mine Hill
ownship and the southeastern portion of Randolph Township are
supplied by the Morris County Municipal Utilities Authority from wells
outside the basin, but maintenance and operation of the water
districts is controlled by the respective municipalities (Figqure 3-95).

The combined consumption for the various water purveyors in the
RVFPA in 1977 was 37,472 cu m/d (9.9 mgd) and the annual average was
13.8 million cum (3,656 mg). Approximately 10 vercent of this was
supplied from 'well fields outside the basin, particularly from the
Almatong well field located in the southwestern corner of Randoloh
Township. It is also estimated that an additional 17,000 cu m/d (4.5
mgd) is consumed by self-supplied industrial, commercial, and
institutional users and 19,700 cu m/d (5.2 mgd) is derived from self-
supplied domestic well pumpage (Tetra-Tech, 1978).

Estimates of per capita consumption were develoved from 1976
daily flow rates revorted by purveyors and estimates of population
served. It is indicated in the Draft New Jersey Statewide Water
Supply Master Plan (NIJDEP, 1977) that approximately 242 liters per
capita daily (64 gallons rer cavita daily) are consumed in typical
indoor household usaqges, while an additional 3% to 76 lpcd (10 +o 20
gocd) are used for outsoor purposes. ., Estimatedi water consumption for
the communities within the RVFPA ranged from 276 to 625 lpcd (73 +o
165 aqocd) and averaged approximately 473 1lpcd (125 qpcd) (Table 3-1).

4. ECOLOGICALLY SEMSITIVE AREAS

da. Terrestrial (Affected)

The major types of veagetation in the RVFPA are shown in Fiqure
A-1. Wetlands are discussed in more detail here due to their
sensitive nature. Wetlands serve as a necessary hakitat for a number
of plant and animal species and are likely to suffer lasting damage
from disruptive activities. Wwetlands are protected by the Federal
Water Pollution Control Act and a 1977 Federal Executive Order
(#11990) directing the avoidance of construction in wetlands, unless
there were no practical alternative.

Three types of wetland habitats occur in the RVFPA (Figure 3-6),
the most unique being the Mt, Hope Tamarack-Black Sgruce Swamp. The
second type is represented bty two unassociated freshwater swamps that
occur on the grounds of Picatinny Arsenal. The third type of haktitat
consists of freshwater marshes and swamps along the veriphery of
streams and in the littoral zones of lakes.

The Mt. Hope Tamarack-PFlack Spruce Swamp is approximately 13 ha

33 a) in size and is located near the town of “t, Hope. The swamp
uffers from the effects of pollution, mosquito ditching, suburban
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FIGURE 3-6 e e
WETLANDS ‘

BALD EAGLE AND PEREGRINE FALCON MIGRATION ROUTE

NOTE 1 SENSITIVE AND UMIQUE HANTATS CORESFOND TO WETLANDS AREAS
NOTE 2: WETLAMDS ENCOMPASS THE HABITATS OF A NUABER OF SPECKES ON
THE CURRENT STATE AND FEDERAL ENOAMGERED SPECES UST



development, and filling. It serves as an imcortant breeding and
.miqratory habitat for birds and supports pooulations of game species,
The most important clraracteristics of the swamp are its historical
value and the unusual vegetative communiry, a relict of the last
glacial period (U.S. Fish and Wildlife Service (USFW%), 1978y,

One of the two large fr@shwater swamps--153 »a (377 2)--on the
Picatinny Arsenal is located above lLake Denmark and is a wildlife
preserve. The other swamp--146 ha (360 a)--lies at the southern eni
of the Picatinny Arsenal alona Green Pond Brook. .

The marshy expansions of streams and littoral zones in lakes and
ronds are freshwater wetlands of ecolnaical importance. They serve as
breeding, feeding, and nursery areas for amphiblans, reptiles, fishes,
small mammals, and a number of shorebirds, marshbirds, waterfowl, and
songbirds. They are found throughout the study area. The marsh
habitat is dominated bty red manle, black qum, black spruce, and larch
trees., Shrubs, are tyovically heath shrubs such as leatherleaf,

laurel, and lakrador tea. The herks are dominated Ly sohagnum moss,
sedges, and ferns.

The swamp and floodplain habitats are dominated by red marle,
with associates of yellow birch, oak, and klack gum. Shrubs incluie
alder, willow, buttonbush, and spicekbush. Skunk cabbaage is the most

conspicuous herk, accompanied by ferns, sedges, and mosses (Robichaud
and BRuell, 1973).

. The vegetation (Fiaure A-1) and wetlands (Fiaure 3-6) have been
presented separately for clarity. When these two figures are
compared, the areas where wetlands and woodlands coincide are known as
deciduous swamps, and the areas where the wetlands and the fields
coincide are either wet meadows or emergent marshes.

4k. Aguatic (Mot Affected)

Most organisms found in the surface waters of the study area are
typical pond, lake, and river species. Visible plant svecies include
pondweed, pickerel weed, water lily, and duckweed. Various animals
populate the surface waters of the RVFPA. The most abundant
invertehrates are crustaceans, such as crabs, snails, andi freshwater
clams. Approximately 50 species of reptiles and amrhibians scend 1ll
or part of their lives in tke aquatic environment of the study area.
Fish species that inkabit these waters include m-nnows, killifish,
trout, sunfish, bass, catfish, and gerch.

8c. Threatened and Endangered Srecies (Yot Affected)

"he EPA has coordinated with the USFWS (Saction 7 Consultation, .
see Appendix A, page 3A-11) regqarding the vresence of endangered
species in the PVFPA. The small whorled pogonia is heiny vrocosed as
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an enldangered sovecies but its known distribution does not include
'lEorris County. Neither the endangered bald eagle, pereaqrine falcon,
or Indiana bat is known to occur in the project area. Fxceot for
occasional transient species, no federally listed or oroposed species
under USFWS jurisdiction are known to exist in the project impact
areae. oo :

The Endangered and Nongame Species Project of the State of MNew
Jersey (NJDEP, 1978) has compiled a list of imperiled species of
wildlife in the state. The list includes all tte species federally
desianated as endangered or threatened plus additional species
considered imperiled ty the NJDEP. Four species aopearing only on the
state list are known or expected to occur in the RVFPA (ESCA-Tech,
1977): the wood turtle (status threatened); and the bog turtle, the
hlue-spotted salamander, and Trambley's salamander, (status
endangered).

The State of New Jersey currently has no officially promulated or
provosed list of imperiled plant srecies to be protected under the
Endangered and MNongame Species Conservation Act (NJDEP, 19783y,
However, an unofficial "suggested" list of imperiled flora in New
Jersey has bteen compiled by Fairbrothers and Houah ({1973).

5. AIR QUALITY (Not Affected)_

. The RVFPA is highly rural or sukurban, with relatively few major
point sources of air contaminants which would significantly affect the
air quality of the area (e.g., Whippany Paper and Thatcher Glass
Manufacturing).

6. CILTURAT RESOURCES (Not Affected)

Few intensive archaeological surveys have been conducted in the
area; therefore, the number of known sites of prehistoric occupation
is minimal. The highest density of known sites occur in the vicinity
of water courses, lakes, and small krooks (Figure E-1).

Yistoric occupation of the entire Passaic River RBasin bejan with
Dutch agricultural settlements. Several klast furnaces, €farms, homes,
and puklic structures, as well as sections of the Morris Canal, still
exist in the area. Many of these sites are on the National Pegister
of Historic Places (Table E-1, Figure E-1). 1In addition to National
Register properties, there are a significant number of sites of state
and local interest, arong them a silk mill adjacent to Jackson Brooke.
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.7. ENERGY (Mot Atffected)

The RVFPA is supplied with electricity from the Jersey Central
Power and Light Company. HNatural gas is sucolied by the YMew Jersey

Public Service Electric and Gas Company and the ¥ew Jersey Na*tural Gas
Ccmpany.

The homes in the RVFPA rely mostly on oil or natural qas for
space heating. Very few are all-electric. The choice tretween oil or
natural gas is based on local availability. Some buildings use liyuid
propane, purchased from various local distributors.

There are presently no shortages of energy supply in the area.
Mew gas connections for residential customers have recen%ly heen
allowed. However, the situation may change with shifts in the
naticnal energy situation.

8. ECONOMICS (Mot Affected)

Between 1966 and 1976 total employment in Morris County increased
by 66 percent from arproximately 70,000 to 116,000 (Table a-1).
During this ten-year period, manufacturing and wholesale/retail trade
were the most important sources of employment, accounting for 60

.percent of all jobs in the county. The rapid industrial development

of the east central portion of Morris, situated to the east and south
of the RVFPA was the major factor contributing to the area's economic
arowth in the 1960*s and 1970's (Garofalo, New Jersev Devartment of
Industrial and Economic Development (NJDIED), July 26, 1979,

Total employment within BVFPA municipalities increased by 30
percent (from about 42,670 to over 55,410 jobs) between 1973 and 1972
(Table A-2). The greatest gains occurred in Bockaway Townshio (247
percent) and Randolph Township (197 percent). However, the gains in
these townships were partially offset by declines--largely due to
urban renewal activities--in the older, central bhusiness districts of
Dover and Rockaway. Important factors contributing to the recent
overall employment growth in the RVFPA have been the relocation of new
industrial facilities into the Route 10 Industrial Park in Randoloh
Township, the expansion of the Hewlett Packard Corporation in Rockaway
Township, and the development of the Denville Technical Park which

accomnodates computer-office facilities (Garofalo, NIDIED, July 26,
197935,

In 1978, the greatest number of covered jobs (a count of full-
time and part-time erployees covered by unemployment insurance) was in
Parsippany-Troy Hills Township, where about 15,200 versons were
employed (27 percent of total employment for municiralities incluied
in the RVFPA). However, only a minor portion of Parsipovany-Troy Hills
is included in the RVFPA. Dover with 7,500 emoloyees (14 percent) and
Rockaway Township with 5,000 employees (13 percent) were also major
sources of employment (Table A-2).
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Average family income in the RVFPA is typical of Morris County as

‘ whole. Median family incomes in 1970 ranged from %10,505 in
Rockaway Borough, to 322,423 in Mountain Lakes Borough as comparel to
the Morris County figure of 313,421 (Takle A-3).

9. ©PUBLIC SERVICES (Not Affected)

Public service per carita expenditure ratios indicate the 16
RVFPA communities spent between $114 and $177 per capita in 19756,
excluding school expenditures. The two largest bhudget items for most
communities wire public safety and putlic works (Table A-4).

Sewer operations are funded through .general revenues in only two
communities, Rockaway Borough and Dover. Seven additional communities
(Jefferson, Mine Hill, Montville, Roxkury, and Parsiprany-Troy Hills
townships, and Mountain Lakes and XKinnelon boroughs) either have no
sewers or are served by non-RVRSA facilities. The remaining
municipalities in the RVFPA generate revenue for sewer costs through
user charges (Table A-5).

The majority of school funds are qenerated locally, with property
taxes suoplying up to 85 percent of the revenues of RVFPA school
districts. State aid comprises bhetween 10 and 20 oercent of school
revenues. School districts also ottain revenues from federal aiAd,

iscellaneous funds, and tuition.

The local 1972 tax rates ranged from a high of $7.52 in Mountain
Lakes Rorough to a low of $2.71 in Mine Hill Township per 3100 of
assessed value., The highest effective tax rate was in Victory Garidens
Borough, where a rate of $3.8R3 was charged per 3100 of actual market
value (Table A-6).
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CHAPTER U

POPUJLATION AND ENVIRONMENTAL CCNSTRAINTS

The RVFPA includes 16 municipalities encompassing an area of
aprroximately 32,960 ha (81,520 a) (Boonton Town Planning 3oard
(BT?B), 1974; Dover Town Planning Board (DTPB), 1976;: RKinnelon Borouqgh
Planning Board (KBPB), 1978; Mountain Lakes Borough Planning Board
(MLBPR), 1978; Pockaway Borouagh Planning Board (RBPB), 1978;: Victory
Gardens Borough Planning Board (VGBPB), 1976; Wharton Borough Planning
Board (WBPB), 1978; Boonton Township Planning Board (BTpPB), 1979;
Denville Township Planning Roard (DeTPB), 1975; Jefferson Township
Planning Board (JTPB), 1978; Mine Hill Township Planning Roard
(MHTPB), 1977; Montville Township Planning Board (MTPB), 1975;
Parsippany-Troy !iills Township Planning Board (PTHTPB), 1976; Randolch
Township Planning Board (RaTP®), 1979; Rockaway Township Planning
Board (PTPB), 1976; Roxbury Township Planning Board (RxTPB), 1977).
In 1975, 19,730 ha (48,760 a)--or 60 percent of the land area-- was
undeveloped. However, excellent highway and rail access to the Newark
and New York City areas contribute to current development pressures.

1. GPOWTH TRENDS

. la. Countywide

Prior to 1950, development in Morris County was largely
concentrated in older town centers such as Morristown, Chatham,
Rockaway, “adison, Dover, and Boonton. These towns were located
adjacent to major transportation routes such as the Erie Lackawana
Railroad, Route 46, and the colonial highway, Route 24. By 1950 the
developed towns comorised one third of the county's population though
only about three percent of the land area. At that time the
oopulation of Morris County was 164,381 (USBC, 1950).

Retween 1960 and 1970, growth primarily occurred within a
corridor 10 km (6 mi) wide, extending through the central porticn of
the county, adjacent to Route 46 and the new Interstate R0. A second
major area of population growth occurred along Lake Hopatcong, in
Jefferson Township, where large numkters of summer homes were converted
to year-round use during the 1960's. By 1970, the population of
Morris County was 383,454 (USBC, 1970). Since 1970, the western half
of the development corridor has been the only major growth area in the
county (Zabihach, Morris County Planning Board (MCPB), Oct. 25, 1978).

Although Morris County's population accounts for a relatively
small proportion of the New York-New Jersey metropolitan region, it
das recently grown far more quickly than the reqion as a whole.
etween 1950 and 1975 the metropolitan area's population increased by
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approximately 30 percent, while the population of Morris County qrew
y about 140 vercent (Table 4-1). The population of the RVFPA
icreased by 120 percent during the same 25-year period.

1b. Uoner Rockaway RPiver Basin

During the last 25 years, the distribution of population in the
RVFPA has changed considerally. Until 1950 development was largely
concentrated along major transportation routes in the southern third
of the RVFPA. As vacant land became increasingly scarce, development
focused on other areas adjacent to transportation routes and which
similarly benefit from convenient access.

Thus, during the 1950's a narrow corridor surrocunding the major
routes was subject to intense development. This corridor included
portions of the previously rural townships of Denville and Rockaway.
During the 1960's the development corridor widened to inclule portions
of Randoloh and RBoonton townshios and areas in Rockaway Townshig.

The suburbanization of the RVFPA was encouraqged in the 1960's and
1970*s by the opening of Interstate 30. As the entire area became
‘more accessible to NMew York City and Newark, additional development at
greater distances from the highway tecame increasinqgly feasible.

Rowever, since 196% a limited kan on sewer connections has acted
.s a strong deterrent to the development of the RYFPA. The court-

gmposed ban was issued in response to severe infiltration and
discharge problems resulting from the operation of the RVRSA sewerage
system above its capacity. Under the terms of the limited ban,
permits for new connections may only ke issued by the State Supreme
Court. Each community within the RVRSA jurisdiction is allocated a
maximum volume of effluent to be transported and treated, thus
limi+ing the number of potential sewer connections which may be
permitted. These limitations, in turn, have substantially curtailed
developrment of residential sukdivisions for which on-site sewage
disposal cnuld not be feasible.

Nuring the 1960's, Rockaway Township incurred the greatest
residential gqrowth in the RVFPA. The township increased in population
by nearly 80 percent, approximately 8,000 persons. A major factor in
this increase was the development of White Meadow Lake, a2 large
single-family subdivision (Zatihach, ¥CPB, June 6, 1979). As this
subdivision is located just north of Tnterstate 80, it represented a
significant expansion of the Route 46 and I-f0 development corridor.

At oresent, the greatest volume of residential development is
taking place in Denville, where six major subdivisions are planned for
the southern and western portions of the township (McDonald, DeTP3,
July 6, 1979)., The subkdivisions range in size from 20 to 159 homes.

A *otal of about 360 new single-family homes is anticipated, with
verage densities of 2.5 housing units/hectare (1.0 housing
'ikits/acre). Another large sinqgle-family development of 49 units at
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Table 4-1

Population Growth Trends

1

Year Percent Change

Area 1950 1960 1970 1975 1950-1960 1960-70 1970-75 1950-25
Boonton Town 7,163 7,981 9,261 8,760° 11.4 16.0 -5.4 22.3
Daver Town 11,174 13,034 15,039 14,4473 16.6 15.4 -3.9 29.3
Kinnelon Borough! 370 1,220 2,080° 2,190 229.7 70.5 5.3 491.9
Mt. Lakes Borough' 750° 1,080" 1,270° 1,180 44.0 17.6 -1.1 57.3
Rockaway Borough 3,812 5,413 6,303 6.3413 42.0 16.4 0.6 66.3
Victory Cardens Borough - 1,085 1,027 1,2133 - -5.3 18.1 11.82
Wharton Borough 3,853 5,006 5,535 5,3873 29.9 10.6 -2.7 39.8
Towns and Boroughs Subtotal 27,122 34,819 40,515 39,518 28.4 16.4 -2.5 45.17
Boonton Township 1,155 3,070 2,981 73.0 53.7 -2.9 158.1
e e g e Tt v s oy s v ¥ o 3% Jesp o .
nenvtllé‘Tounshtp TEFRTI T 6,085 3 14, 045 13,6743 Y gy YR AL ,6 . 125.8

A e 200 Yt 6 i 2 § .q&.-.mn.,n._i- PR A *‘v-:m» < 4 s l‘ 4

Jefferson Township 1,690 8,690 9,280 150.3 105.4 6.8 449.1
Mine Hill Township' 1,951 1,170* 3, 110% 52.2 6.7 -1.9 59.4
Montville Tounship! 210° 370 350" 9.5 60.9 -5.4 66.7
Parsippany-Troy liills Twp.l l,0204 1.0706 l.lZO‘ 6.9 ~-1.8 4.7 9.8
Randolph Township! 2,910% &,940" 10,030% 12,950% 69.8 103.0 29.1 345.0
Rockaway Township' 4,370° 10,310° 18,910 19,370 135.9 83.4 2.4 343.2
Roxbury Tounshlg! 5504 9804 1,1304 1,1604 78.2 15.3 2.7 110.9
Townships Subtotal 19,911 37,380 80 4BS 63,995 87.7 61.8 5.8 2214
RVFPA Totald 47,033 72,199 101,000 103,513 53.5 19 g 2.5 1201
Morris County 164,341 261,620 383,454 194,984 59.2 46.6 3.0 140.3
N.Y. - N.J. SMgab 13,951,000 16,141,000 17,930,000 18,341,000 15.7 11.1 2.3 3.5
Notes: RVFPA portion

. Percent change 1960-1975.

(Borough incorporated subsequent to the 1950 census})
. New Jersey Office of Demographic and Economic Analysis (NJODEA) estimate

+ Sums may not be precise due to rounding and/or metric conversions.
Standard Metropolitan Statistical Area.

1
2
3
4. WAPORA estimate
5
6

Sources; USBC; 1950, 1960, 1970.




4.2 husha {1.7 hu/a) is plannel for the eastern portion of Randolpia
wnship (Bishop, RaTPB, July 6, 1979). 1In addition, a 200-unit
arden apartment 3levelopment, at 26.9 husha (10.9 hu/a), has been

approved for the densely settled southern portion of Rockaway
Township. All of these developments are to be built at the maximum
densities for which the properties are zoned.

TwO large shopoing malls in Randolph and Rockaway townships and a

Holiday Inn in Denville Towrship are also planned. An industrial park
is under construction in Denville.

2. LAND UOSE

2a. DPResidential

of the total 16,780 net ha (41,500 net a) zoned for residential
purnoses--excluding public and semi-public land--in the RVFPA,
approximately 33 percent have been developed (Table F-2). (A net
hectare is a gross hectare less the area required for streets (Table
F-4)). Aoproximately 90 percent of the RVFPA's housing units in 1975
were one-family and two-family homes. The majority of the remaining
units were garden apartments. The largest residential concentrations
were found in the RVFPA's southern sector.

. The character and density of housing has hardly changed Jduring
the last ten years. Between 1968 and 1978 approximately 86 percent of
all housing units constructed in the RVFPA were single family homes
{(NIDLI, 1967-1977). Due to larqge minimum-size building lot
requirements, development densities have historically ecqualled maximum
densities permitted under each municipality's zoning requlations. The
highest average densities~-approximately 10.4 to 16.3 hu/ha (4.2 to
6.6 hu/a)--are located in the southern portion of the RVFPA (Takle F-
5)« Average densities in the remaining sections of the area are
significantly less.

Housing costs in the area have changed considerably in the past
decade. 1In 1973 the prices for one-~family to four-family units in
Morris County were among the highest in the New York-New Jersey
metropolitan region. A median sales price of $42,000 for homes in the
county was comparalkle to the median price in Bergen County, New
Jersey, and Rockland and Westchester counties in New York. Between
1968 and 1973, housing prices in Morris County increased by
approximately 15 vercent. This was one of the fastest growth rates in
the reqion, exceeded only by Monmouth and Passaic counties in New
Jersey and 2utnam County in New York (YNew Jersey Local Property Tax
Bureau, 1963, 1971, 1973). Minimum sales prices for existing homes
within the PVFPA currently range ketween $60,000 and $70,000. The
price for new sinqgle family homes is significantly higher., Costs

anage between 3$100,000 and $150,000 in communities such as Boonton,
anille, Rrandolph, and Rockaway townships (Chuaravallati, Real Estate
Agent, July 26, 1979). Housing costs are increasinqg steadily in the
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area. Available -data indicate sales grices have increased as much as
25 vercent in the past five years (MCPB, 1973).

2b. Commercial

Approximately 37 vercent of the total 840 net ha (2,110 net a) of
commercially zoned land in the XVFPA was developed in 1975. The
RVFPA's most diversified local shopping areas continue to be located
in central business districts of the older communities of Boonton,
Dover, Rockaway, and Wharton toroughs and along Route 46, The
Rockaway Town Sguare Mall in Rockaway Township provides reqional
shoooing facilities for area residents (Zakihach, MCPB, oOct. 25,
1978). Other commercial uses consist of office developments and
neiqhborhood shops scattered throughout the RVFPA.

2c. Tndustrial

e iy e D e s e —————

In 1975 industrial development in the RVFPA consisted
oredominantly of manufacturing plants and corporate offices. These
facilities occupied aporoximately €40 net ha (1,590 net a), or about
23 percent of the area's total net inidustrial zoned land (including
land zoned for mining). These industries were concentrated in Cover,
Randolph, Denville, and Rockaway townships.

2d. Transovortation and Utilities

The entire street network of the RVFPA accounts for about four
oercent, or 1,380 ha (3,410 a) of its total land area. Major regional
highways serving the area are Interstate 80 and New Jersey Routes 46,
10, and 15. Land within railroad and utility line rights-of-way
amount to an additional 390 ha (970 a). There are two railroad lines,
the Erie Lackawanna's Gladstone and Morristown branches, serving the
RYFPA. ™ajor gas pirelines also pass through the area.

2e. Parks and Oren Space

Parklands ani npen space including watershed lands amount to
approximately 3,330 ha (8,160 a) or 10 percent of the RVFPA's toctal
land. The largest public oren space is Farney Park--(378 ha (984 a)--
which is partially situated in Rockaway Township., Other large county-
owned park and open space areas include Hidden Parks (in Dover Town
and Mine Hill and Randolph townships), Tourne Park (in Denville and

Boonton townshios), and a State Fish and Game Preserve (in Roxbury and
Jefferson townships).



2f. Public and Semi-Public Iand

. Public and semi-vubklic land accounts for 11 percent, or 3,760 ha
(9,290 a) of the RVFPA's total area. The major public institutions
include the U.S. Military Reservation (Picatinny Arsenal) in Jefferson
and Rockaway townshirs, and Greystone Park State Hospital in Denville
and Parsipvany-Troy Hills townships, a portion of which is located in
the RVFPA. ‘ :

2g9. VYacant Land

In 1975, approximately 13,940 net ha (34,500 net a) or 42 rercent
of the RVFPA was vacant land zoned for residential, commercial, and
industrial uses (Table F-2). These areas were predominantly located
in Jefferson and Rockaway Townships and, to a lesser extent, in
Randolph Township. W®while residentally zoned land accounts for about
three quarters of the vacant land in the RVFPA, the 2,700 net ha
(6,630 net a) of vacant industrial and commercial land in the RVFPA
represents an ooportunity for the continued development of corporate
offices and research laboratories in the area.

2h. Zoning

‘l’ Exclusive of pubklic and semi-public land, about 80 percent of the
total acreaqge in the RVFPA is designated for residential housing
units. These areas are predominantly zoned for low-density use. More
than 65 percent of the residential land is restricted to densities of
2.5 hu/ha (1 hu/a) or less. Residential land zoned for low densities
is concentrated largely in the relatively undeveloped townships of
Jefferson, Rockaway, Roonton, Denville, and Randolph.

High-1ensity development, defined as 15 hus/ha (6 hura) or more,
is permitted on only about five percent of the residential acreagqge.
High—-density zoning is concentrated within Route 46-Interstate 80
development corriior, with nearly 40 percent in the town of Dover.

Approximately five percent of the RVFPA, exclusive of public and
semi-public land, is zoned for commercial use. While the area's
commercial activity is largely composed of neighborhood and highway-
oriented retail facilities, aporoximately 15 percent of the
commercially zoned land is designated for office space. Industrial
zones, which permit primarily light industry and research
lakoratories, represent about eigqht percent of the RVFPA.

A relatively unusual feature in this part of the country is the
designation of particular lands to be utilized for mining purroses.
Mininag zones, which occur in the townships of Rockaway and Mine Eill,

ccount for about seven percent of the RVFPA total area, exclusive of
‘lEublic anl semi-public land (Table #-4). while Rockaway Township
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permits low-density residential use in its mining zone (1.2 husha (0.5
hus/a)), Mine Hill prchikits any new housing Jue 9o several man-made
hazarids, such as ootential cave-ins and drinking-well pollution
resulting from the mining of iron. Though neither township reports
any current mining activity, its resumption is reoortedly imminent in
Rockaway (MHTPR, 1977, RTPB, 1976).

2i. Summary of Master Plans and Other Land-Use Pequlations

Section 208 of the Federal Water Pollution Control Act provides
for reqgional water gquality management planning, in regard to both
treatment and prevention of water pollution. Section 208 plans must
provide a program for meeting estalklished water quality goals. The
plans must also show that management institutions exist with
sufficient financial and leqal authorities to implement the plan. An
additional important function of the 208 agency is to develop areawide
population projections. Such projections are the base on which funds
are allocated to sub-areas for facilities planningy and construction.

The RVFPA is within the Northeast New Jersey 208 Planning Area,
which includes 175 communities within the counties of Morris, Bergen,

Essex, Hudson, Passaic, Union,*and Somerset. The vlan was prepared Ly
NJDEP.

This document considers improvements croposed under Section 201
of the Federal Water Pollution Control Act. Section 201 requires
facilities planning in connection with specific federally funded sewer
projects.

The New Jersey Municipal Land-Use Law (Chapter 291, Laws of New
Jersey, 1975) requires each community in the state to prepare a
comprehensive master clan to serve as an overall develogpment strateqy
for quiding future growth. Each plan is to provide for lani use,
housing, circulation, utility service, community facilities,

. recreation, and conservation. Goals and okijectives of the master
plans adopted by communities in the RVFPA are briefly summarized as
they relate to recommended future development patterns.

Tt is recommended in several plans that undeveloped land be
developed at low densities, due to environmental constraints such as
steep slopes and flocd prone areas. This concern is reflected in
existing orovisions cf several municipal zoning ordinances. For
example, Jefferson Township's R-E residential zone--(0.7 husha (0.3
hu/a)--is located in an area "characterized by steep slopes and
varying topogqravhy along with other environmental constraints" (JTPB,
1978). ™Mine {1ill Township requires low residential densities “where
there is voor drainage, hiqh water table, steep or wet lands, poor
soil, severe limitations for seontic disposal systems, (or) lack of
publi~c utilities” (MHTPR, 1977). Denville Township's RP-C--(2.7 husha
(1.1 husay--and C (1.2 husha (0.5 hura)) residential zones are
designed to protect aquifer recharge areas, steeply sloped lands, and
floodplains (DeTPR, 1977).



In addition, Wharton, Randolph, and Denville emphasize the
concept of cluster zoninqg. This is an option whereky residential
‘IEuilders may decrease individual lot sizes, while providing public
pen space to achieve the same overall density. The three communities
propose the application of this option to low density zones--generally
2.5 husha (1.0 hursa)-~in order to conserve. environmentally sensitive
land and maximize recreational ooportunltles.

A number of communities propose to increase the range of
available housing tyres by providing limited hlqh-den51ty zones.
Garden apartments and townhouses are permitted in portions of nearly
all communities in the RVFPA. Rockaway Township proposes to provide a
density bonus in certain zores to developers who build housing
specifically for the elderly. Several areas currently zoned for
single-family homes are identified in the Mine Hill Master Plan as
potential future sites for garden apartments and high-density senior
citizen developments. In general, however, recommendations for high-
density zoning are limited to small areas not significant enough to

"affect the overall community density.

In a few cases large-scale non-residential developments are
envisioned. For example, Randolph's Master Plan calls for a town
center in the Mt. Freedom area, which would incluie pedestrian-
oriented shopping, office space, and townhouses; NDover proposes to
revitalize its 4downtown through the development of urban renewal
prooerty; and, the Mine Hill Land Use Plan contains a provision for a
large-scale industrial park.

There are presently no subsidized low- or moderate-income housing
projects in the RVFPA. A 144-unit subsidized housing development for
the elderly is under construction in the town of Dover. Several other
communities have plans for low- and moderate-income housing.

2j. Current Litigation

The New Jersey State Public Advocate has initiated a lawsuit
" against 27 Morris County municipalities, alleging the communities
engaqe in exclusionary zoning practices. The RVFPA municipalities
named in the suit are RKinnelton and Mountain Lakes korouqhs and
Boonton, Denville, Jefferson, Montville, Parsippany-~Troy Hills,
Randolph, Rockaway, and Roxbtury townships. The suit represents an
effort to ensure comgliance with the 1975 New Jersey Supreme Court
ruling that developing municipalities must provide a "fair share" of
the region's low-cost housing needs.

It is recognized that each community is responsible for guiding
its growth and development by means of a local zoning ordinance and
master plan. The EPA policy to protect environmentally sensitive
areas will not interfere with any locality's goals and obijectives for
requlating community qrowth or with comvliance with opotential court
orders which may result from the current litigation.
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3. ENVIROMMENTAL CONSTRAINTS

. The EPA considers steep slopes, floodplains, wetlands,
archaeological and historic sites, and prime agricultural lands to be
environmentally sensitive areas. When the population projections were
forecast, only those lands deemed developabtle (not environmentally
constrained) by EPA were considered for future development, in
accordance with the present local zoning ordinances. Tt is assumed
for purposes of this EIS that no future development will occur on the
environmentally constrained lands.

In order to protect creviously undeveloped wetlands ani
floodolains from development, EPA Step 2 and Step 3 gqrants to the
municipalities will contain certain conditions which prohibit sewer
hookups from new buildings, facilities, or other construction. These
conditions are presented in Section S5C of the EIS Summarye.
Furthermore, federal funds cannot be expended for promoting
development in environmentally sensitive areas.

Ja. Land Capacity:

Based on a detailed inspection of municipal land use and zoning
mars, approximately 13,960 ha (34,510 a) of privately-owned land
within the RVFPA are underdeveloped. Of this amount approximately 80

‘lﬁercent is zoned for residential use. The extent to which this land
ay he developed is limited, however, both by natural constraints and
by government requlations. ’

Approximately 6,000 ha (14,830 a) of the 13,960 ha (34,510 a) of
vacant land are likely to remain underdeveloned due to a combination
of the following environmental and legal factors.

Constrained Lands , Percentage of Vacant Lands
* Steep slopes 29,2
e Floodplains 4.1
o Wetlands 7.9
e Archaeological and historic sites 0.2
e Prime aquifer recharge areas 2.3
¢ Prime agricultural lands under cultivation 0.3

To avoid iouble counting, the lands characterized by more than one
constraint have been assigned to the factor that appears first in the
list above. This scheme is reflected in the percentages shown akove.

St.eep Slopes
Steeply sloped areas comorise aprroximately 3,940 ha (9,750 a) of

the RVFPA (Table 4-2). At times it may be feasible to develop such
‘liand, given sufficiently high development pressures. However,
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developers are generally not likely to build on steeply sloped sites
because of technical problems and Lhigh costs.

Floodplains

Aporoximately 570 ha (1,400 a) are located in floodplains (Table
4-2). Flood prone areas are protected by the National Flood Insurance
Act of 1968 (as amended by the Flood Disaster Protection Act of 1973),
which provides government~sponsored flood insurance for structures in
designated floodplains. Insurance is limited to communities which
initiate measures to limit floodvlain development. New buildings in
floodprone areas are unlikely to receive federal flood insurance and,
therefore, lending institutions are reluctant to finance the
construction. Moreover, Federal Executive Order #11488 (Federal
Register, 1977) as amended by Executive Order #12148 (Federal
Register, 1979) directs the avoidance of floodplain development
whenever possible.

Wetlands i .

Wetlands comnrise approximately 1,100 ha (2,720 a), exclusive of
acreane coinciding with flood vlains (Table 4-2). Wetlands serve as a
necessary habitat for a numkter of plant and animal species and are
more likely to suffer lasting damage from disruptive activities.
Wetlands are protected by the Federal Water Polluticn Control Act and
by Federal Executive Crder #11990 (Federal Register, 1977} which

irect the avoidance of construction in wetlands, unless there is no
practical alternative.

Archaeological and Historic Sites

There are approximately 25 ha (60 a) of National Register-
desiagnated land in the RVFPA, exclusive of land coinciding with steep
slopes, floodplains, and wetlands (Takle 4-2). Certain eligible sites
0of historic value are recorded in the National Reqgister and are
orotected from modification by the National Historic Preservaticn Act
of 1966.

Prime Aquifer Recharge Areas

The develooment of aquifer recharge areas is likely to result in
increased surface runoff and decreased infiltration. Certain prime
aqui fer recharqe areas within the RVFPA are essential for the
maintenance of public water supply wells. Such areas account for
about 320 ha (790 a), exclusive of acreage coinciding with floodplains
and historic sites (Table 4-2).
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Prime Agricultural Lands

The continuing decrease in farmland has adverse social, econonmic,
’Qnd environmental imgacts. Prime agricultural land, or farmland
annot ke restored once developed. Approximately 40 ha (100 a) of
prime agricultural land are presently under cultivation in the RVFPA,
exclusive of land coinciding with floodplains, historic sites, and
aqui fer recharqge areas (Table 4-2).

Parks and Cren Spaces

In addition to the privately owned vacant land discussed atove,
the RVFPA contains 3,330 ha (8,160 a) of public and semi-public parks
and open space (Table 4-2). Several municivalities have designated
open areas as proposed parkland. Such areas are included in the
"parks and open space" category and thus have been removed from the
supply of vacant developabtle land. Also included are some 1,250 ha
(3,100 a) of reservoir lands held by the cities of Jersey City and
Newark to protect municipal water supplies.

Common to all master plans in the RVFPA is the objective of

preserving parkland. Therefore, those areas devoted to parks and open
space are likely to remain undeveloped in the foreseeable future.

3b. Effects on the Growth Patterns of New Development

. Fnvironmental constraints have keen a major factor influencing
the pattern of development in the RVFPA. As discussed in this
chaoter, develoopment has historically been concentrated within a
corridor surrounding a group of major transportation routes. This
area benefits not only from accessitility rut also from large tracts
of land free of environmental constraints. Development in areas such
as the northern sections of Rockaway and Jefferson townships, however,
has keen greatly limited due to a rreponderance of steevp slopes,
wetlands, and floodplains.

As vacant developable land continues to be readily available
throughout much of the RVFPA, development trends for the near future
are not likely to substantially differ from past growth patterns. As
the quantity of unconstrained vacant land diminishes, the pressure to
develop environmentally sensitive lands is expected to intensify.
Therefore, current agrowth trends may alter over the long term. The
lands considered developable based on the constraints discussed in
this EIS are shown in Figure 4-1.
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3c. Water Sunoly v

Total water usaqge for 1977 in the RVFPA was 71,9300 cu m/3 (19.0
mad) , of which 37,472 cu m/d (9.9 mad) was used by public supply
customers. Because the stratified drift deposits are the most
productive, all wells of the four main purveyors tap these deposits.
During periods of average usage the water districts pump from only a
few wells in order to satisfy their customers demands, reserving
surplus capacity for times of peak and emergency needs. CEstimates
based on well records of the maximum yield for each purveyor's wells
indicate that the RVFPMA has a surplus capacity of approximately 49,962
cu m/A4 (13.2 mgd). 1If existing basin surplus could be fully utilized
and evenly distributed throughout the RVFPA, interbasin transfers
retained at existing levels, and no new in-basin sources develored,
and if the present usage (462 lpcd (122 gpcd)) remains the same, the
capacity of the present well systems would ke able to support a
maximum constrained oopulation of 164,960 that would require 76,174
million cu m/3 (20.1 mgd) of groundwater (Taktle 3-1, Table 4-3).

While this amount of water may be oktained if all wells are overating
at maximum efficiency, withdrawals will slightly exceed estimated safe
vield btased on recharge rates for the stratified Arift deposits,
causing a long-term reduction in storage. 1In addition, it is unlikely
that all water purveyors would be akle to operate at maximum
efficiency.

HYowever, this surplus is not evenly distributed *hroughout the
basin. Most public suoply wells are spaced in grougps or fields along
the Rockaway River. Some fields have larger capacities than others
either because they tap highly oroductive aquifers or kbecause they are
in hydraulic conductivity with the Rockaway River. In Dover, three
wells tapping the same aquifer produce an average of 5,300 lpm (1,400
gom) , with no evidence of induced recharge, while in Roonton, six’
wells completed in two different aquifers yield an averace of 1500 lpm
(400 agpm), with indications of induced recharge. If a water
distribution system is not developed, the growth rate in the RVFPA

will be slowed until such a system exists.

The water surplus is largely restricted to areas adjacent to the
Rockaway River and around White Meadow Lake. The northern portion of
the RVFPA lacks areas of extensive stratified Arift, forcing the use
of the Precambrian rocks for water supoly. While productive enough
for single-family self-suppliers, cost considerations preclude
development of public water supply from this agquifer. Additional
develooment in low-density areas will likely use private wells, and
water supoly mains may only be extended in a limited number of
locations.

In Wharton, recent tests of opuklic supply well Mo. 3 have
disclosed possible contamination by xylene, a vinyl solvent (Danco,
1979). This well is located about one kilometer (0.62 mi) down the
Rockaway River from a chemical 3ump, on private property owned by L.E.
Caroenter, a manufacturer of vinyl wall coverings. Tn April 1979,
concentrations of 100 parts per billion were detected by a private
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Table 4-3

Surpluses of Major Water Purveyors in

the Rockaway Valley Facility Planning Area

Estimated , 1977 Surplus(+)
Malor Total Effective | - Average Daily or
Water jCommunities Capacity of Flows Deficit(-)
Purveyors Served Purveyor cu n/d (mgd) cu m/d (mgd)
) cu m/d (mgd)l
Rockaway Rockaway 9462 8327 +1135
Borough Borough 2.20 4+0.30
Water Co. Rockaway (2.50) (2.20) (+0.30)
Township
Dover Dover Town
Water Co. Victory 29901 11355 +18205
Gardens
Randolph Twp. (7.90) (3.0?) (+4.81)
Rockaway Twp.
Wharton Wharton ‘
Borough Borough 14913 2536 +12377
Water Dept. (3.94) (0.67) (+3.27)
Denville Denville
Township Township 18471 6056 +12415
Water Dept. (4.88) (1.60) (+3.28)
Boonton Boonton Town 10219 4542 +5639
Town Water Boonton
Dept. Township (2.70) (1.21) (+1.49)
83080 33194 +49772
RVFPA Totals 2
otais (21.92) (8.77) (13,15 14

Notes:

1. With present equipment this is the maximum combined withdrawals from

all wells that can be sustained for a 24 hour period.

2. Sums may not be precise due to rounding and/or metric conversions.

Well records
NJDEP, 1977

Source:

4-14



laboratory, but subsequent tests by Wharton Borouqgh and the NJDEP
indicate only trace amounts/ At the present time the well is
designated for emergency use only. An additional concern is that
Nover Town has a group of wells aoproximately a mile further
downstream which use the same aquifer. At the present time there are
no indications of xylene in water from the Dover wells (Danco, 1979).

Safe Yield/Grohndwater Recharge

Safe yield of a groundwater tasin is the amount of water which
can ke withdrawn from it annually without the depletion of the
grouniwater reserves, the intrusion of water of undesired quality, the
contravention of existing water rights, the deterioration of the
economic advantaages of pumping, or the excessive derletion of
streamflow by induced recharge and land suksistence (Todd, 1959;
Freeze and Cherry, 1979). Methods of establishint safe yield vary
Fased on the availability of data and depth of analysis. One of the
most direct methods is to compare average annual groundwater recharge
to consumptive use. This method is used in the RVFPA to establish
safe vields of the aquifers under long-term and drought year
conditions (Appoendix B).

Surface water rights in the RVFPA are held by Jersey City and
groundwater withdrawal limits are set by NJDEP. Tn most valley fill
aquifer systems containing a stream, the aquifer and stream are
interconnected, so that pumping of a well near the stream causes a
certain amount of river water to te drawn down through its bed,
entering the underlying aquifer, and subsequently beina intercerted Ly
the well. 7Tn the RVFPA, this interconnection is important because
river flow reolenishes the Foonton Reservoir.

The 1977 yield of the Fonnton Reservoir was 287,660 cu m/d (76
mal), of which 261,165 cu m/4d (69 mgd) was £or Jersey City water
supply ani 26,490 cu m/d (7 mad) for augmentation of the lower
Rockaway River flow. This means that the river must supply a minimum
of 287,660 cu m/d (76 mgd) to the Boonton Reservoir in order to
maintain adequate supply for Jersey City and flow in the lower
Rockaway River. Average annual river flow is 495,830 cu m/4 (131
mad) , but for the drought years (1961-1966) the average annual flow
was 352,000 cu m/d (93 mad). This indicates that even during an
extended low-flow vericd the river still supplied an excess of 18
percent (64,345 cu m/d (17 mgd)) of Jersey City needs. In addition,
stream qauging measurements male by TetraTech in 1977 indicate that
for the reach of heaviest pumpage, between Denville and Rockaway
boroughs, the Rockaway RPiver only loses approximately 4,920 cu m/3
(1.3 mad). This implies that pumpage along the river does not
significantly alter flow and that only during periods of extreme low
€low does well oumpage effect the amount of water needed for Jersey
City water supply. Ilowever, the Boonton Reservoir has nine percent
surolus storage (Jersey City Devartment of of Puklic Works, 1377).
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The average annual recharage to the stratified drift based on
precipitation and infiltration rates is 75,700 cu ms4 (29
mad) (Acpendix B). During the drouaht years precivpitation averaged 11
'.Lercent less, decreasing the average annual recharge to approximrately
69,130 cu m/d (18 mgd). A substantial portion of the sewer district
coincides with the water districts, indicating that most public suprly
water is discharqed outside the basin (consumptive use) at the
wastewater treatment plant. This amounts to approximately 30,280 cu
m/d (3.0 mad) of which 3,785 cu m/4 (1.0 mgd) is inflow or
infiltration (Tetra-Tech, 1978). Assuming that the majority of this
consumptive use comes from the stratified drift, the present puktlic
supply oumping levels (44 vercent of drought recharge and 40 percent
of normal stratified drift recharqge) are diverted from the RVFPA
(Table B-4). This indicates that less than half of the total
strati fied drift recharae is used for public supply. However,
distritution is throughout the valley-fill aquifer system and may not
be immediately accessible to all well fields, causing a certain degree
of lowering of the local water table. 1In addition, some well fields
are hydraulically connected to the Rockaway River, drawing their
rumpage from the river and the valley-fill agquifer system.

sroundwater usage also occurs from self-supplied industrial,
institutional, commercial, and domestic sources. However, wastewater
from such users is discharged on site, with little consumptive use.

3d. Air Quality

. The NJDEP has varticipated with the EPA in an air quality
modeling program (EPA, 1979a) which predicts satisfactory Total
Suspended Particulates (TS?) and Sulfur Dioxide (S0,) concentrations
"in this area with regard to the "cost-effective guideline" population
orojections. These projections are gqreater than the 209 population
projections for this area, and as the population proijections used in
this analysis are either equal to or less than the projected 208
fiqures, there should be no problem with these contaminants.

As far as the remaining requlated contaminants are concerned, the
Northeast Corridor Regional Modeling Program (NECRMP) will evaluate
ozone concentrations as part of a larger regional problem, and NECRMP
also utilizes 208 population projection. This study is being
undertaken'in order to develop strategies to bring the area into
attainment with regard to the ozone standard. In addition, the 1932
NMew Jersey State Tmplementation Plan (STIP) Submittal teing prepared by
the NJDEP will address hydrocarbon and nitrogen oxide emissions as
part nf a reqgional analysis designed to meet the ozone standard.
Carton monoxide is usually a localized probklem caused bty high

vehicular activity in urbkan areas, and should not present any problems
for the study area.
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