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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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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

3-3



. 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

U-4



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

4-6 -



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:
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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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Je. Soil Suitakilities

Septic tank absorption fields are relatively efficient treatment
systems that use sedimentation, sludge digestion and removal,
filtration, adsorotion, and organic decomposition to process dorestic
wastewater., " Soil characteristics strongly influence the degree of the
wastewater treatment, and subsequent efficiency of the systems.
Certain soils have limitations for the use of absorption fields
because of poor drainage, the vresence of an impervious layer
(fragipan) at a shallow depnth, shallow water table, or steep slopes.
An analysis of soil suitability €for on-site sewage disposal in the
RYFPA performed by ESCA-Tech shows that 55 percent have severe
limitations (Figqure #4-2).

Rockaway, Hibernia, Netcong, and Califon soils have fragipans at
depths that restrict downward percolation and force wastewater to move
horizontal to the earth's surface. The Pompton, Carlisle, Parsippany,
Hibernia, and Califon series soils all have seasonal shallow water
tables and present limitations for conventionally designed leaching
fields. Areas having a seasonally shallow water tatkle within 76
centimeters (30 inches) of the surface occupy 26 percent of the RVFPA.

Steev sloped lands comprise a wide variety of soils (Figure 3-1).

Additional soil constraints are prime aquifer recharge areas and
agricultural soils. Prime aquifer recharqge areas are considered as
having highly permeable soils overlying deposits of Wisconsin
stratified drift, earlier glacial drift, and, in some cases, Wisconsin
terminal moraine. The areas are predominantly located along the
Rockaway River Valley and in the southern corner of the RVFPA and

comprise 3,509 ha (8,773 a) or 11 percent of the stuly area (ESCA-Tech
1977 .

Soils that are considerc ! 15 prime agricultural lands fall within
the "nited States Nevartment of Aariculture-Soil Conservation Service
("TSDA-SCS) Cavability Classes I and II, and are described as having
few limitations--based on slope, drainage, texture, and erodibility--
that reduce the choice of crops farmed or require mcderate
conservation practices. A wide variety of soils exhibit these
qualities and subsequently are scattered throughout the area, some
having heen built on. Approximately 7.0 percent of the RVFPA contains
soils having few-to-moderate limitations to agricultural develorment;
one-third »f these soils has keen urtanized. If existing agricultural
land is zoned for low-density housing urbanization will not occur, and
this land will continue to ke used for agricultural purgoses.

4. IMPLICATIONS FOR FUTUJRF POPULATICN GROWTH

In summary, the following environmental constraints have been
identified:
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3.

Se

Land Cavacity - Aporoximately 44 percent of the undeveloped
residentially zoned land have environmental constraints to
dAevelopment (Table 4-2). Consequently, the constrained
saturation vorulation for the RVFPA is 157,990 (exclusive of
versons 1n group guarters, such as hosp*fals and
universities) (Table 4-4y. -~

Persons in group quarters represent an extremely small
number (R00) of the RVFPA population (USBC, 1970). This
figure is assumed to remain constant. Thus, the constrained
residential saturation population of the RVFPA, ovlus rersons
in grouo quarters is 158,790.

Land Use Plans - In accord with RVFPA municipal master
nlans, the amount of residentially zoned land to be reserved
for future public uses is insignificant.

Water Supply - Water Supply is not a constraint to
oopulation growth.. Tontal available in-basin water resources
are sufficient to meet future water iemands without
‘ncreasing existing 1ntorLa51n transfers.

Air Quality - Air quality is not a constraint. Carbon
Monoxide (CC), SO, and TSP concentrations should not exceed
standards. Hydrocarbon, ozone, and nitrogqen oxide emissions
are bheing addressad4 throuah NECRMP.

Soils - Over half of the area of the RVFPA has soils
considered unsuita: s or marginally suitable for on-site
waste disoosal systems. If sewered, these areas will not
constrain qrowth, but if unsewered these areas will
contribute to non-point source pollution, degrading water
quality. Fach lot will have only enough soil area to
adequately filter septic waste sat low densities.

5. DPEASING OF FUTIRE POPULATION GRCWTH

The ohasing of rooulation growth to the year 2020 was based on
examination of resiiential construction trends over the past 30 years
and on maximum development capacities for each municipality.
Specifically, trend analysis was used to project the amount of new
housing unit construction expected ketween 1275 and 2020. Applicable
estimates of average household size were used to derive population
projections throuaqh this U40-year period (Takle F-1).



FIGURE 4-2
SOIL LIMITATIONS FOR ON SITE
SEWAGE DISPOSAL

SOIL WITH SEVERE LIMITATIONS

SOURCE: ESCA-TECH, 1977, VSOARCS MORFIS COUNTY 308 SURVEY , 1977



Table 4-4

Constrained Maximum Saturation Population
Projections for the Rockawav Valley Facility Planning Area

Municipality Constrained Saturation Populationl
Boonton Town 11,170
Dover Towm 14,840
Kinnelon Borough24 6,110
Mountain Lakes Borough2 1,150
Rockaway Borough 6,880
Victory Gardehs Borough 1,330
Wharton Borough 6,130
Boonton Township 5,680

sDeny: m PSRRIk RS 187750 ¥

- Jefferson Township 17,690
Mine Hill Township> 5,330
Montville Township2 1,160
Parsippany-Troy Hills Township2 1,330
Randolph Township® 18,100
Rockaway Township2 39,610
Roxbury Township2 2,730
RVFPA Total3 157,990

Notes: 1. All figures are rounded to the nearest 10 persons.
2. RVFPA portion.
3.

metric conversions.

Sums may not be precise due to rounding and/or

4-19




The trend analysis technique involves the projection of future
o housing units in a community. During the past 30 years, those
.communities which are already developed have experienced a
considerable decline in the rate of new housing construction (NJDLI,
1967-1977; UsSBC; 1950, 1960, 1970). Therefore, a distinction in
analysis was made between them and communities that still possess
significant quantities of developakle vacant land.

Six communties (Boonton and Dover towns, and Mountain Lakes,
Rockaway, Victory Gardens, and %Wharton boroughs) have already
developed R0 vercent of their ootential housing units, based on the
highest densities permitted by zoning in 1975. 1In these cases, it was
assumed the annual construction rate would aradually decline, as
remaining developable land diminished (Avpendix F). This produced
projections which gradually aporoach saturation levels.

For the remaining communities, projections beginning with 1985
were based on construction trenis over the last 30 years. When a
community was anticirpated to have developed 80 percent of its
potential housing units, the development rate was decreased, as
described above.

. The nopulation rrojections illustrate an anticipated increase of
about 45 percent (46,000) in the RVFPA population Letween 1975 and
2020 (Table 4-5). Rockaway Township with a projected increase of
approximately 17,000, accounts for 37 percent of the total proijected
population arowth. The RVFPA portions of Mountain Lakes, Rockaway,

.and Victory Gardens boroughs, and Montville and Parsippany-Troy Hills
townships are expected to reach saturation population by 2020.
Fiqures F-1 through F-16 illustrate population projections for the 16
RVFPA communities.,

The "Section 208" Water Quality Management Plan for Northeast New
Jersey forecasts an RVFPA population of 129,570 for the year 2000
(Table 4-6). This is 6,720 less than the EIS year 2700 projection of
136,590. Wowever, the %208" projection does not include areas of
three communities (Mountain Lakes Borough, Montville and Parsiprany-
Troy Mills townships) that were subsequently added to the RVFPA. If
the population vrojections for these three communities are subtracted
from the EIS vear 2000 projection for the RVFPA, the figure otktained
is 133,050 a difference of only two percent from the "203" figure.

Towever, both the "EIS" and "208" projections do not reflect
consijeration of the fact that not all areas of each of these
communities should be served by centralized wastewater treatment
facilities but rather through the use of small scale solutions (e.g.
an SYN). The population figures presented in the third column of
Table 4-4§ represent those pooulations that are to be served by the
RVPSA plant. (See Chapter 2, Section 5 for more details).
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Table 4-5
Population Projections to Year 2020

Constrained

Municipality 19508 19603 19702 1975b 1980 1985 1990 1995 2000 2Q05 2010 2015 2020 Saturation Population
Booton Town 7,163 7,981 9,261 8,760 8,760 8,900 8,990 9,140 9,280 9,400 9,520 9,630 9,730 11,170
Dover Town 11,174 13,034 15,039 14,447 14,230 14,380 14,450 14,540 14,610 14,670 14,710 14,740 14,760 14;840
Kinnelon '

Borough 1 370 1,220 2,080 2,190 2,460 2,730 2,980 3,270 3,570 3,860 4,150 4,450 4,740 6,110
Mountain Lakes ) :

Boroughl' 750 1,080 1,270 1,180 1,170 1,170 1,150 1,150 1,150 1,150 1,150 1,150 1,150 1,150
Rockaway

Burough 3,812 5,413 6,303 6,341 - 6,680 6,770 6,760 6,R20 6,850 6,860 6,870 6,880 6,880 6,880
Victory Cardens

Borough - 1,085 1,027 1,213 1,370 . 1,350 1,330 1,330 1,330 1,330 1,330 1,330 1,330 1,330
Wharton Borvugh 3,853 5,006 5,535 5,287 5,570 5,700 5,760 5,880 5,960 6,010 6,050 6,070 6,09 6,130
Boonton Towaship 1,155 1,998 3,070 2,981 3,330 3,600 3,880 4,200 4,520 4,770 4,970 5,120 5,240 o 5,680

BAVELLG o e s i mecmmat e e o e e ) ) e . e o .
L,‘towusllip', 776,055 510,632 714,045 1) .0 715,140 . 16,290 116,940 - 17,540 [17,940°18,210°%18,390 /18,510 18,590 |- ' v 18,750
e AN A Y o SR et e ' ' e o

Jefferson

Townshipl 1,690 4,230 8,690 9,280 10,400 11,360 12,290 13,410 14,530 15,350 15,960 16,410 16,740 17,690
Mine Hill

'l‘ounship1 1,951 2,970 3,170 3,110 3,370 3,640, 3,910 4,230 4,480 4,670 4,820 4,940 5,020 5,330
Muntville

Tounshlpl 210 230 370 350 510 680 830 1,000 1,080 1,120 1,140 1,150 1,160 1,160
Parsippany-Troy .

lills Townsh'i'p1 1,020 1,090 1,070 1,120 1,090 1,210 1,260 1,290 1,310 1,320 1,320 1,330 1,330 1,330
Randolph

Tounshlp1 2,910 4,940 10,030 12,950 14,200 15,130 15,800 16,420 16,880 17,210 17,460 17,630 17,760 18,100
Rockaway o :

Towashipl 4.370 10,310 18,910 19,370 21,240 23,500 25,690 28,220 30,760 32,730 34,260 35,450 36,380 39,610
Roxbury 1 ' .

Township 550 980 1,130 1,160 1,340 1,610 1,870 2,150 2,340 2,470 2,550 2,610 2,650 2,730
RVFPA Total 2 47,033 72,199 101,000 103,513 110,860 118,020 123,890 130,590 136,590 141,130 144,650 147,400 149,550 157,990

Note: 1. RVFFA portion.
2, Sums may not be precisc due to rounding.

Sources: a. USBC; 1950, 1960, 1970.
b. NJOLI; 1975.



Table 4-6

Comparison of Year 2000 Population Projections

Population3
Municipality - EIS 208" g; ?%sieﬁl'iic
Boonton town : 9,280 11,440 - 7,520
Dover town 14,610 ' 19,240 14,610
Kinnelon borough? 3,570 3,328 0
Rockaway borough 6,850 8,320 6,850
Victory Gardens borough 1,330 1,560 1,330
Wharton borough 5,960 7,280 5,770
Bbonton township 4,520 : 4,160 1,650
OEINE "emshdp T T T T I 94T T o200 T 16040 7
Jefferson township: 14,530 9,485 0
Mine Hill township’ 4,480 3,042 2,730
@ =r-nioioh tounship! | 16,880 17,441 10,260
Rockaway township1 30,760 25,480 25,320
Roxbury township1 _2,340 __ 89 0
Sub-total 133,050 129,870 92,080
Mountain Lakes boroughl | 1,150 -2 0
Montville township1 1,080 -2 720
Parsippany-Troy Hills township1 1,310 --2 0
Total 136,590 129,870 92,800

Notes: 1. RVFPA portion
2. Not included in 208" population projections.

3. Numbers derived from Table 2-3.
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CHAPTER S
ENVIRONMENTAL IMPACTS OF FEASIRLE ALTEPNATIVES

The environmental impacts. of any construction proiect can he
short-term and/or long-term primary and/or secondary in nature.
Short-term impacts are generally associated with construction: for
examrle, noise, loss of herkaceous vegetation, windblown soil and
detris, disturbance of fresh water Lkenthic communities, and disruption
of traffic patterns. Long-term impacts are aenerally associated with
operation of the comrleted facilities, such as changes in the quality
and quantity of surface and groundwaters, and land use patterns.

Primary impacts are the immediate effects of the project, such as
the removal of vegetation along an interceptor route. Secondary
impacts are indirectly related to the project and, consequently, are
difficult to predict and gquantify. For example, the installation of
sewers in rural areas bordering urtan centers generally leads to
increased residential development in the rural areas. The development
itself, and the needs for water, electricity, and municipal services
that accompany it, are typical secondary impacts.

1« SHORT-TERM PRIMARY IMPACTS

. la. Scils

Alternatives for UUpner Portion of RVFPA
Branch Intercertor (Phase I)

Approximately 127 metric tons (140 tons) of soil is expected to
ke eroded during construction of this branch intercepntor. However, if
mitigating measures, such as mulching with hay at 5 metric tons per ha
{2 tons per a) are practiced, the loss due to erosion can be reduced
by as much as 90 percent. About 10 percent of the length of this
interceptor will cross prime agricultural land.

Municipally Owned Wastewater Treatment Plants
\

Construction of the Wastewater Treatment 2lants (WWTP's) and
trenching for collector systems will cause disrupticn and exposure of
- soils, resulting in some soil loss. However, if standard erosion
.cont:ol techniques are used, the soil loss will be minimal.
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Alternatives for the lLower Portion of RYFPA

Jackson Brook Branch Interceptor

Soil loss for the Alternative A routing is expected to be 4.5
metric tons (5.0 tons), while soil losses for Alternative B would be
about 8.1 metric tons (9.0 tons). Again, using suggested erosion
control techniques the soil loss can ke reduced.

t. Floodplains
Alternatives for Upper Portion of RVFPA
Branch Interceptor (Phase I)

Approximately 38 percent of this branch interceptor will cross
the floodpnlains of Beaver Brook and Hilkernia RBrook. However, no

permanent structures will be built akove qround and the effects will
te temporary.

Alternatives for the Lower Portion of RVFPA
Jackson Brook Branch Interceptor

The proposed alignments for Alternatives A and B are entirely
within the floodplain of Jackson Brook. However the disruntion is

only temporary and once the construction is completed there will be no
impact to the floodplain.

1ce Surface Water

Construction activities in or near agquatic environments will
affect their water gquality and associated ecosystems. The extent and
duration of these effects will depend on many factors:

. The proximity of construction to the waterway

. The time of year when construction occurs



. The techniques used and the duration of the construction

activities
. The physical characteristics of the drainage area
. The sensitivities of the indigenous biota

The most significant effect of construction activities on aquatic
ecosystems is siltation caused by the removal of vegetation,
disturbance of soil layers along stream beds, Aredging of stream beds,
and dewatering operations. The resulting short-term changes in local
erosion and siltation patterns are especially problematic during the
installation of interceptors along stream keds and across streams.

Alternatives for Upper Portion of RVFPA
Municipally Owned Wastewater Treatment Plants

. Construction of municipally owned and operated local wastewater
treatment plants, for the Longqwood Valley area, Lake Telemark area,
and/or the Green Pond area would generate soil loss from exposed soils
and trenching activities. There would ke temporary and local
degqradation of water quality during the construction period due to
turbidity and siltation resulting from this increased surface runoff.
Sites for these proposed facilities have not been chosen; therefore,
it is not possible to calculate the amount of soil loss which might
occur. Mitigating measures should ke employed to minimize erosion and
the resulting turbidity and sedimentation.

Branch Interceptor {(Phase I)

Treatment of the Lake Telemark area at the RVRSA would
necessitate construction of an interceptor (Phase I). This
construction would result in 127 t (140 tn) of soil loss per year of
construction. This erosion would result in increased turbidity and
siltation in local lakes and streams (Lake Ames, Lake Telemark, and
Beaver and Hibernia Prooks). '

Alternatives for the Lcwer Portion of RVFPA

Primary short-term impacts to the lower portion of Rockaway
Townshio, and Randolgh and Mine 411l townships vary with each
intercentor routing. The prorosed Oak Street branch interceptor uses
an existing rigqht-of-way and will serve the already urkanized town of
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Dover. There may be some increased surface runoff during the
construction period kut the increase over rackground coniitions should
te minimal and adverse effects to surface waters are not expected.

Two alternatives have keen proposed to serve the Jackson Brook
area of Randolph and Mine H{1ll townships. Alternative A is routed
along the southern bank of Jackson Brook. Construction related runoff
from this interceptor will bte approximately 4.5 t (5.0 tn). As
discussed under the rrevious alternatives this increased surface
runoff will cause temporary turbidity and siltation. Mitigating
measures should be employed. The Alternative B routing is similar to
Alternative A, but with one significant difference. 1In order to avoid
a local historic site the interceptor crosses .Jackson RBRrook at two
points. Jackson Brook has keen designated by NJDEP as a trout
production water (1979). :

The MJIDEP has developed Environmental Guilelines for Planning,
Desiqning, and Constructing Interceptor Sewers (NJDEP, 1977)

which specify that surface water crossing excavation and restoration
in trout production waters should ke avoided from mid-oOctober to the
first of September to minimize damage to the fish poculation. These
quidelines further state that: "To avoid siltation due to
construction, stockoiling, and dispersal of excess material, disposal
or stockpile areas and access routes should not be located within, or
in adjacent areas from which siltation would occur to stream corriiors
and wetlands." These quidelines also have specifications for
controlling erosion and sediment, site restoration, and reducing
impacts to sensitive areas. Soil loss from the construction of this
alternative would ke approximately 8.5 t (9.4 tn).

fandolph Township could ke serviced by either Mill Prook
alternative. Alternative A runs parallel to the east of Rockaway
Road, and Alternative B parallel to the west of Rockaway Road. Poth
alternatives would cross the Rockaway River and connect to the already
existing interceptor. Construction related effects of either
alternative would ke approximately the same; erosion of exposaed soils
would lead to increased surface runoff causing turkidity and
siltation. A stream crossing would increase erosion of the banks,
disrupt bottom sediments and cause some siltation. If appropriate
precautions are taken during construction, such as use of a silt
screen when crossing the river, and NJDEP (1977) guidelines are
followed, these effects should be minimal and temporary.

1d. Groundwater

The only construction related imgpacts to groundwater will be 3Jue
to dewaterinag of trenches in areas where branch interceptors will
cross shallow water tables. Any local shallow wells adjacent tc the
interceptor right-of-way will be temporarily dewatered, hut unon
completion of the construction, aroundwater levels will rise to their
origiral position.
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le. %Yater Supoly

The proposed right-of-way for the Branch Interceptor Phase I will
rossibly pass through the area of influence of two private wells and
two public wells that belong to Rockaway Township. However these
wells averaage 46 m (150 ft) in deoth and any dewatering that may be

necessary should not affect these wells.

1f. Fcologically Sensitive Areas

Alternatives for Upper Portion of RVFPA
Branch Intercertor (Phase I)

Because this interceptor follows existing sewer routes and the
Green Pond Road riqht-of-way, no adverse construction impacts will
occur along most of its route. However, the sewer route from Mill
Brook northwestward for 500 meters (1,640 ft) is fringed by a
noncontiquous forested wetland. This wetland will not be adversely
affected if restrictions on construction activities and runoff control
rlans are implemented along this portion of the interceptor.

Municipally Owned Wastewater Treatment Plants

Future 201 Facflities planning should locate municipally owre-
wastewater treatment plants on lands which are not environmentally
sensitive; consequently, no adverse construction impacts will occur.

Local Septic Management Districts

Because septic systems would ke emplaced only on aonroved sites
(which by definition are not environmentally sensitive) for housin~g
construction, and such systems are physically small, no adverse
construction impacts to environmentally sensitive areas will occur.



" Alternatives for the Lower Portion of RVFPA

Cak Street Branch Interceptor

Because this interceptor follows an existina paved right-of-way
to its terminus, no adverse construction impacts to environmentally
sensitive areas will occur along its length. However, the forested
wetland at its terminus could be adversely affected if construction
activities, such as equipment storage and excavated materials, were
allowed to encroach on this wetland. Because there are homes with
malfunctioning septic systems along the alternate route and near its
terminus, this branch interceptor cannot be shortened in order to
avoid possible encroachment on this wetland. Therefore, restrictions
on construction activities and runoff control vlans are necessary at
the terminus of the Oak Street Branch Interceptor. No wetlands permit
is needed from the Army Corps of Engineers because the average annual
flow is less than 0.14 cu m/s (5 cfs), and Lbecause encroachment into
the wetland should not occur during construction.

Mill Brook Branch Intercentor

Both Mill Brook Interceptor alternatives cross a noncontiquous

‘forested wetland of less than one ha (2.4 a). This wetland is also
crossed by the RVRSA interceptor sewer. Construction activities will
disruot the drainage patterns within this environmentally sensitive
area. Additional erosion and siltation will also be caused by
construction. These adverse construction impacts are unavoidable.
Because the average annual flow is greater than 0.14 cu m/s (5 cfs),
the Army Corps of Engineers must issue a wetlands construction permit
under Section 404 of the Federal Water Pollution Control Act
Amendments of 1972,

Jackson Brook Branch Interceptor

Roth Jackson Brook Interceotor alternatives are adjacent to a
small emeraent-open water wetland east of the silk mill along the
north bank of Jackson Brook, and are adjacent to a small forested
wetland south of the junction of the kranch and the RVRSA interceptor
sewer. These wetlands, particularly the emergent-open water halkitat,
are sensitive to disrupticns of their existing drainage.
Nevertheless, with restrictions on construction activities ani
implementation of control plans, adverse construction impacts will ke
avoided. Construction would best he done from the first of September
to the fifteenth of Cctober. Because the averaqe annual flow is less

than 0.14% cu m/s (S5 cfs), no wetlands permit is needed from the Army
Corps of Engineers.
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1ge Air Ouality

The construction of wastewater facilities will result in air
contaminant emissions of particulate matter (dAust from clearing,
excavation, tilling, etc., and a relatively small amount of smoke from
diesel-powered equipment exhausts) and gases (48C, SC,, oOrganics,
odors, etc. from diesel-powered equipment, and CO, HC, and nitrogen
oxides from interrupted roadway traffic). :

Methods available to reduce emissions of dust from construction
activities include wetting with water, covering of loaded trucks, and
removing dirt from paved roadways. Methods available to reduce excess
emissions attributable to roadway traffic interruption are devendent
upon sultable construction planning (with respect to land closings,
detour routes, etc.) and scheduling (e.g., with respect to peak and
of f-peak traffic volumes and directions).

If reasonable precautions are taken, adverse air quality impacts

can ke prevented or minimized. Because of the limited duration of

construction activities at any specific location of concern, these
short-term air quality impacts are considered to be minimal.

th. Noise

The only source of noise impact associated with each of the
project alternatives is the construction of the interceptor sewers.
The impact will ke short term and will vary with the duration of the
construction period and proximity of sensitive recerptors to the
construction site.

It is expected that the sewer construction method will be cut and
cover. The typical equipment used for this type of sewer construction
is a backhoe, truck, crane and paving breaker. The construction noise
level for an eight-hour work shift is estimatel to ke an equivalent
sound level of 64 decibles (dBa) at 150 m (500 £t) (USEPA, 1974).

The construction of the Cak Street Intercertor Sewer will have an
affect on more receptors than will the other interceptors because of
its aligqnment throuqh an urban area in the Town of Dover.

Construction noise is expected to ke noticeable within 300 m
(1,000 £t) of the construction site. However, since the work site
will continually change as sewer construction oroceeds the duration of
noise will ke relatively short and minimal impact is expected.

Noise impacts can be mitigated bty using muffled eguipment and by
scheduling construction only during daylight hours.



1i. Economics

i e ey s ey et

The range of capital expenditures required for the provosed
alternatives will ke between $4.15 million and $5.09 million,
exclusive of land costs (Chapter 2). Assuming that 50 percent of the
capital costs will be devoted to lakor, total wages and salaries to
construction personnel will range ketween approximately %2.09 million
and $2.55 million. For the purposes of this analysis, an average
fiqure of $2.32 million will ke used.

The State of New Jersey imposes a five percent sales tax. The
tax does not apply to most food and clothing items, however. Assuming
that the average construction worker devotes 10 percent of his income
to taxable items, emcloyees will spend approximately $232,000 on such
items. This will generate aprroximately $11,600 of state sales tax
revenues during construction.

The total economic benefits resulting from the project will,
however, far exceed the dollar value of these revenues alone. For
example, it is possible restaurants and retail stores will make
additional purchases for expansion of operations in response to
increased construction worker spending. Each of the suppliers to
these service industries will, in turn, purchase qoods and services
from still other industries. The inter-industryv "linkages," (outputs
of industries which are necessary inputs to other industries), will
therefore oroduce a chain reaction, or ripple effect.

. This relationship is called a "multiplier effect."” A multiplier
is a factor that relates the value of a direct expenditure to the
expected total value of the resulting economic activity. Using the
methodology described in Avpendix D, a multiplier of 1.2 has been
calculated for Morris County. Consequently, employee expenditures
will generate approxlmately £278,000 in total income to local
businesses.

1j. Cultural Resources

No impacts to cultural resources are expected for any of the
rroject alternatives, except for ccnstruction of Alternative A of the
Jackson Brook Interceptor. The Alternative A alignment passes through
the site of a former silk mill which has local historic significance.

Other areas with potential sensitivity and which may contain
historic and prehistoric resources are within the service zones of
vroposed facilities. Therefore, a Phase II cultural resources survey
should be conducted for the selected action(s). In addition, a
cultural resources specialist should be available to evaluate any
artifacts which may ke uncovered during construction.
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2. LONG-TERM PRTMARY TMPACTS

. 2a. Soils
Alternatives for Upper Portion of RVFPA
Branch Interceptor (Phase I)

Right-of-way easements for the interceptor will result in the
permanent loss of 0.5 ha (1.2 a) of orime agricultural land.

Municipally Owned Wastewater Treatment Plants

This alternative calls for the establishment of local sewers and
centralized treatment for the communities of Lake Swannanoa and Cozy
Take in Jefferson Township and Lake Telemark and 5reen Pond in
Rockaway Township. Because of the problems associated with effluent
discharge to local surface waters, the waste disposal system shoull te
oriented towards land application of the wastewater. For a successful
land application program, sites should he selected carefully, with a

. thorough evaluation of the prevailing environmental conditions.

There are three major process alternatives available for land
arrlication of wastewater. These are 1) slow rate irrigation; 2)
overland flow; and 3) rapid infiltration. Each orocedure has its
particular benefits and drawbacks and the selaction of one process
over another is largely dependent on the soil conditions, groundwater,
teorographic features and availability of land in the area (Table S-1).

The nroper soil conditions are essential to the efficient
oneration of the land application processes. Soil properties such as
texture, structure, depth to bedrock, pH, cation exchange capacity,
and nutrient levels should ke carefully evaluated before selection of
a site and processes. Soils in the RVFPA suitable for the three
rrocesses of land aprlication are indicated on Table 5-1.

In the Lake Swannanoa and Cozy lLake portions of the RVFPA there
are areas of soil conditions favoraktle to either spray irrigaticn or
rapid infiltration. The Green Pond area is located on a pocket of
stratified drift that contains soils adaptable to all three methods of
land apolication. The soils in the lake Telemark area are shallow and
sloped, except for narrow permeable soils along the floodplains of
Hiternia Brook. Indications are that soils in this area are more
adaontable to the overland flow method.

Jarious environmental imracts to soils may occur from orolonqged
apolication of wastewater. These include waterloagging, changes in
‘I’ soil moisture holding cavacity, deflocculation, build up of toxic
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Table 5-1

Environmental Conditions Suitable For

Various Land Application Processes a

q ' Land Application Process ‘

Environmental Conditions

Irrigation

Overland Flow

Rapid Infiltration

1. Soil
Texture Clay loams to Clay anq clay Sand and sandy
sandy loams loams . loam
Permability 0.15 to 50.8 0.5 5.0 to 50.8
em/hr (in/hr) (0.06 to 20.0) (0.2) (2.0 to 20.0)
Cation Exchange
Capacity 13 to 17 22 to 63 0 to 6
(meg/100g)
2. Topography
Slope 0 to 2 percent 2to 8 percent2 0 to 5 percent3
Flood potential " Minimal Minimal Minimal
Vegetation Field and forage Perennial N/A
. crops, woodlands grass
3. Geology
Depth.to bedrock 1.5 minimum 0.6 minimum 4.6 minimum
m (ft) (5.0 mir‘mum) (2.0 minimum) (15.0 minimum)
Depth to groundwater 0.6 minimum . 3.0 minimum
m (ft) (2.0 minimum) N/A (10.0 minimum)
Suitable soils b Annandale Parsippany Netcong
in the RVPA Bartley Haledon Otisville
Boonton Reaville Parker -
Califon Whippany Riverhead
Edneyville
Neshaminy
Netcong
Otisville
Parker
Pattenburg
Rockaway
Washington
Notes: N/A = Not Applicable

Sources a.
b. USDASCS, 1976.

1. Requires impervious strata at shallow depths.
2. Greater slopes are possible but require extensive earthwork.
3. Overland flow slope lengths are typically 36 to 46 m (120 to 150 ft).

EPA, 1978.
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elements, alterations to the soil chemistry, decrease in permeakility,
and leaching of organic components of the soil (=PA, 1978). However
these effects can be controlled through proper site selection and
strict adherence to design wastewater application rates.

Local Septic Management Districts

Mo lona-term primary impacts to soils are expected due to this
alternative if septic tanks are installed and maintained properly.

Lower Portion of the RVFPA
Mo long-term primary impacts to soils are expected due to

construction of any of the tranch interceptors.

2k. Surface Water

In general, all proposed alternatives for Longwood Valley, Green
pPond, Lake Telemark (Phase TI), and Jackson Brook (Alternatives A and
R) would have a long-term beneficial effect on surface water resources
by reducing the percentage of failing septic systems (Table 5-2).
Elimination of septic tank leachate would reduce coliform levels which
currently exceed New Jersey Water Quality Standards in those ovortions
of the RVFPA for which data is availakle (Tables A-2 through A-6). WNo
adverse long-term effects +n surface waters are anticipated from
implementation of these alternatives if proper mitigating measures are
employed. i

No adverse long-term effects are expected from construction of
the 0ak Street Branch Interceptor or the Mill 3rook Interceotor
{Alternative A or B).

2c. Groundwater

Alternatives for Tpper Portion of RVFPA
Branch Intercertor (Phase I)
A minimal increase in impervious surface area may be associated

with this alternative, but the effects on groundwater recharge will ke
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Table 5-2

Percentage of Septic System Failures and Soil Suitabilities

Percentage of
Failing Septic

Percentage of
Soils Unsuitable

(Alternatives A and B)

Drainage Systems for Septic Systems
Area ' ‘

Longwood Valley NA NA

Green Pond? 10-20 30

Lake Telemark® 12 50-60

Jackson Brookb’ ¢ 12 60
(Alternatives A and B)

Oak Street NA NA

Mill Brook NA NA

Notes: NA = Not Available

Sources: a. Fiizpatrick, Rockaway Township Department of Health, February

13, 1980.

b. Ferdinando, Township of Randolph, September 17, 1979.

¢. Thompson, Township of Mine Hill, September 17, 1979.
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sliqht,

Municipally Owned Wastewater Treatment Plants

A component of this alternative is land acplication of the
treated wastewater. Of the three tasic processes, rapnii infiltration
has the greatest potential for affecting the aroundwater. Because of
the high infiltration rate there is only minimal potential for removal
of wastewater pollutants, oroducing a nitrified effluent that will
eventually reach the water table. Due to this, nitrate contamination
of groundwater agquifers is a prime concern, and if heavy metals are
present in the wastewater, these too may reach the aquifer,

With spray irrigation, most nutrient removal is accomplished by
soils and crop uptake, reducing the potential for groundwater
contamination. However, spray irrigation and rapid infiltration will
have some environmental effecis if not designed and operated properly.
These are groundwater levels, rate and direction of flow, changes in
quality, and a build up of certain toxic contaminants. oOverland flow
does not use extensive infiltration for treatment, ‘so in most cases
does not adversely effect groundwater.

The elimination of septic systems will have a keneficial effect
upon the regional groundwater guality by reducing the potential of
grcundwater pollution due to leaching of partially treated domestic
wastewater.

Local Septic Management Districts

By requiring improvements to improperly functioning septic
systems, this alternative will have a beneficial impact on groundwater
quality.

2d.- Water Supoly

Yo long-term primary impacts to water supply will occur from
imrlementation of any feasible alternative.
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2e. Ecologically Sensitive Areas
‘ ' Alternatives for Upper Portion of RVFPA
Branch Intercertor (Phase 1)

Yo long~-term primary irpacts to ecologically sensitive areas will
occur.

Municipally Owned Wastewater Treatment Plants

No long-term primary impacts to ecologically sensitive areas will
occur from properly designed and maintained municipal treatment
* plants.

Local Septic Management Districts

No long-term priméry impacts to ecologically sensitive areas will
..occur from properly designed and maintained septic systems.

Alternatives €or the lLower Portion of RVFPA.
Cak Street Branch Interceptor

Restoration of the paved surface along the right-of-way, and
erosion control at the terminus of the interceptor will prevent any
adverse impacts to thre forested wetland.

Mill Brook Branch Interceptor

The disruption in drainage patterns and increased erosion and

. siltation will cause permanent changes in the wetlanis vegetation.
This already noncontiquous hakitat will be further reduced. The
wetland is likely *+o tecome increasingly channelized and qully erosicn
(i.e., erosion of soil by running water) may result, unless
revegetation with grasses and shrubs. is pursued immediately after the
construction is completed. Therefore, construction and revegetation

.ﬂould bFest te completed during the early fall.

S5-14



Jackson Branch Pranch Interceotor

No long-term primary impacts to environmentally sensitive areas
will occur if the wetland embankments are restored immediately after
the construction is completed, as part of the erosion control plans.

2f. Employment

Fewer than five additional persons will be required to ocrerate
and maintain the various proposed facilities. This will be an
extremely minor factor in the overall RVFPA labor force and will not
result in any significant economic impact.

29. Financial Implications to Households

The EPA has developed critieria to identify high-cost wastewater
rrojects hased on annual household median incomes (EPA, 1979), A
project is considered excessively costly when the annual user charjes
are:

e 1.5 percent of median household incomes less than $6,000.00;

» 2.0 percent of median household incomes between 36,000.00 and
$10,000.00;

s 2.5 percent of median household incomes greater than
$10,000.00

As of 1970, median family incomes in Jefferson, Rockaway, Mill
Hill, and Randolph townships, Dover Town, and Victory Gardens Borough-
-communities to ke served by the proposed facilities--were all in
excess of $10,000. Thus, annual users charges should not exceed the
2.5 percent criteria in these communities.

As stated in Chapter 2, projected averaqge annual user charqges
associated with the Jackson Brook, rak Street, ani Mill Brook
interceptors will vary hetween 38R in 1930 and %67 per household in
the year 2000. user costs for the Jefferson and Upper Rockaway
facilities will range from $£130 (for connecting Lake Telemark in
Rockaway Township to RVRSA facilities) to $305 (Lake Swannanoa in
Jefferson Township).

With the excertion of the Jefferson Township facilities, all
alternatives will have user costs within the federal quidelines.
Proiected annual user costs for sevarate treatment of Cozy Lake and
Lake Swannanoa wastewater ($290 and $305, resvectively) are somewhat
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higher than Jefferson Township's 1970 calculated auideline of $283.
Presumably median family incomes have risen subsequent to 1970, (the
latest year for which accurate information is available). Therefore,
it is possible user costs would be within the guidelines.

Central treatment for the two Jefferson Township areas would
result in considerably lower user costs (3250).

2h. Cultural Resgurces
§ .

The provosed facilities will not directly affect any of the
Mational Register sites in the RVFPA. Ten of the twelve Mational
Register sites are not located within any service area. Two, however,
the Alfred T. Ringling Co. property in Jefferson Township and the
Friends Meeting House in Randolph Township, are located in the Lake
Swannanoa and Jackson Brook Intercerptor service areas, respectively.
Collection systems to be constructed within each service area should
be planned to avoid any adverse effects. '

One historic site of local sigqnificance, a former silk mill,
would be adversely affected by the Jackson Brook Interceotor
Alternative A (Chapter 2). Alternative B has bteen designed to avoid
contact with the silk mill.

3. SECONDARY IMPACTS

3a. Physiogranhy and Torograchy

Fxpected population growth to the year 20200 in the service area
of the Branch Interceptor (Phase I) will result in an increase in
impervious surface from 12 to 20 percent. Impervious surface for the
Jackson Brook Intercertor service area will increase from 15 to 30
percent. The long~term effects of this increase are discussed under
Surface Water Resources.

3b. Soils

Soils impacts from development exprected in the two proposed
service areas (Branch Intercertor Phase I and Jackson Brook Rranch)
will be minimal, strictly related to erosion during housing
construction. However, because local land-use requlations may te
ineffective in prohititing development on steep slopes alonqg the
Branch Interceptor {(Phase T), it is possikle that development may
encroach on the slopes. If this were to occur, soil erosion would ke
significantly accelerated during housing construction and for some
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time after. 1In addition, this would cause increased floodinq and
sedimentation within the Hilernia Brook floodplain. These impacts can
be reduced by strict enforcement of New Jersey State erosion control
requlations.

3c. Surface Water

Lake Telemark {Phase I) and Jackson Brook (Alternatives A and B)
are the only two areas that are expected to have appreciable
porulation increases in the service areas of the kranch interceptors.
The principal effects of this growth will ke a rise in ¥PS loadings
and flood flows due to the increase in impervious surfaces that
accompany urbanization. The expected increases in NPS pollution and
flood flows to the year 2000 for the Jackson Brook and Branch
Interceptor (Phase I) service areas are given on Tables S5-3 and 5-4.

The increase in NPS throughout the entire RVFPA, by municipality, is
given in Table 5-5.

No other secondary effects to surface waters are anticipated as a
result of implementing project alternatives.

3d. Groundwater

Tbe minimal increases in impervious surfaces will have a
negliaible effect upon groundwater recharge and will not 51qnlf‘cant1y
reduce base flow in the streams of the area.

The loss of recharge due to the change from septic systems to

centralized wastewater collection systems will have a negligible
effect upon the total recharqe of the acuifer.

3e. Water Supply

Water supply has been demonstrated to be adequate for the
constrained population for the RVFPA. The minor increases in
porulation for the service areas of the Jackson 3rook Interceptor and
the Branch Interceptor (Phase I) will have no effect upon the ability
of the respective purveyors to supply water for the service area year
2000 population.
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‘Table

Change in Non-Point Pollution 1972-2000

5-3

ranch Interceptor Parameter 1972 2000 Percent’
Service Area kg/d/sq km kg/d/sq km Change
(1b/d/sq mi) (1b/d/sq mi)

Jackson Brook Total Nitrogen. 22 (19) 29 ( 25) 30
Total Phosphorus 2 ( 2) 4 3) 100
BOD5 82 (70) 197 (168) 140
Total Suspended 3
Solids 3980 (3390) 9590 (8160) 141

Lake Telemark

Phase I Total Nitrogen 16 (13) 21 ( 18) 31
Total Phosphorus 2 ( 2) 4 ( 4) 84
BOD, 7 (63) 109 (93)  u8
Total Suspended
Solids 3700 (3150) 5630 (4790) 52

‘ Note: Based on EPA, 1976.

Table 5-4

Percentage of Increase Flood

Flows

Frequency of Recurrance

Percent Increase Over Background To The Year 2000

2-year

S5-year

10-year

Lake Telemark
(Phase I)

Jackson Brook
(Alternatives A or B)

14

10

11

13

10

10
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Table 5-5 -

Expected Increase in NHon Point Source Pollutants
and Flood Flows by Municipality - 1975-2000

Non-Point Source Pollutants‘
Loading in Loading in Loading in Percent Increase in 2
Nitrogen Increase  Phosphorus Increase  BOD Increase| Flood Flow from 1975 to 2000
Municipality year 2000 from year 2000 from yea? 2000 from ’
kg/day 1975 kg/day 1975 kg/day 1975 2-year S5-year 10-year
(1b/day) (1b/day) {(1b/day) recurrence recurrence recurrence
5.7 0.76 (41.0)
[Boonton Toun (10.3) y (1.7) 6 (90.3) 8 1.0 0.4 0.8
6.5 1.1 56.9
Dover Town (14.3) 2 (2.3) L} (125.1) 2 0.9 0.2 0.2
y.2 0.7 ‘ 36.9
7K1nnelon Borough (9.2) 50 (1.%9) 50 (81.2) 45 4.9 4.5 4.1
3.3 0.5 29.2
Rockaway Borough (7.49) 6 (1.2) 9 . (6“.3) 5 0.7 0.6 0.5
Victory Gardens 0.4 0.06 3.5
Borough (0.9) 12 (0.14) ] (7.7) 10 0.2 0.2 g.2
: 3.4 0.5 29.9
Wharton Borough (7.5) 7 (1.2) 9 (65.8) b 0.8 0.7 0.6
5.1 0.8 45.5
[Boonton Township | (11.4) 32 (1.4) 28 (100.1) 30 5.0 3.5 3.2
.7 2.4 128.6
Denville Township | (32.8) 21 (5.2) 20 (283.4) 19 3.7 3.1 2.9
9.0 1.5 79.5
Jefferson Township| (20.0) 22 (3.2) 23 (174.9) 25 3.9 3.4 3.1
3.4 0.5 29.6
Mine Hill Township] (7.4) 23 (1.2) 20 (65.0) 22 2.4 2.1 1.9
13.8 2.2 121.5
iRandolph Township | (30.6) 21 (4.9) 19 (267.4) 20 3.7 © 3.3 3.0
23.9 3.9 210.1
Hﬂockauay Township | (52.8) 17 (8.6) 19 (162.2) 17 3.6 2.6 2.0
2.6 0.4 22.6
Roxbury Township (5.7) LY (0.9) 49 (49.7) ay 3.5 3. 2.7
4
RYFPA TOTAL 95.4 .9 834.8 .
[209.9) 19 (32.6) 15 (1,836.9) 18 6.1 5.8 5.1
L}

Notea: . This increase is based on increased impervious surface area
2. Based on the Stankowski (197%) relationship of tmpervious surface to flood flows



3f. Ecologically Sensitive Areas

Alternatives for Uvver Portion of RVFPA
Branch Interceptors (Phase 1)

The induced population growth will cause development pressures on
the wetlands within the service area. Judicious land use planning and
zoning ordinances can porevent adverse imnacts to these sensitive
areas. ‘

Municipally Owned Wastewater Treatment Plants

Since the size of the plants will be tasically limited to the
handling of existing population, impacts due to increased population
growth should ke minimal.

Local Septic Management Districts

Because septic management districts will not result In increased
population growth, adverse impacts to env*ronmentallj sensitive areas
will not occur.

Alternatives. for Lower Portion of RVFPA
Cak Street Branch Interceptor

Because of the limited extent of this interceptor and because it
will serve existing housing, adverse secondary impacts to ecoloqgically
sensitive areas will not occur.

Mill Brook Branch Interceptor

Because of the limited extent of this branch intercertor and
because it will serve existing houses, adverse secondary impacts to
ecoloaically sensitive areas will not occur.



Jackson Brook Branch Interceptor

. Because of the limited extent of this branch interceptor and
because it will serve homes that would otherwise exist, no adverse
impacts will occur.

D

3ge Land Us

Secondary land use impacts are generally not anticipated as a
result of the alternatives described in Chapter 2. Although limited
induced growth is anticipated, the alternatives will not affect the
total volume of development expected Ly the year 2009.

Alternatives for the Upper Portion of RVFPA
Branch Interceptor (Phase I)

A branch interceptor to serve the Hikternia and Lake Telemark
areas of Rockaway Township is proposed as a viable alternative in
Chapter 2 (shown as Phase I in Figure 2-2). Federally funded
collection systems are contemplated only in these two communities

. There is also some possibility, however, of induced residential growth
in adjacent areas. Connecting sewers to serve such areas would be
paid for either by developers or by Rockaway Township.

The potential for induced growth is constrained bty a lack cf
developable residential land. Most developable vacant land in the
vicinity of the proposed branch interceptor is zoned for industrial
use. Vacant residential land in the vicinity is primarily steerly
sloped and thus of limited development potential.

However, if the Rockaway Township housing market is especially
strong, induced development generated by sewer installation could
possibly occur in steeply slored areas. Approximately 210 ha {520 a)
of steeply slored lands, zoned at 7.2 husha (2.9 hu/a), are located
west of Lake Telemark and Hibernia. If economic conditions are
particularly favorable, the presence of sewers could force property
values high enough to offset economic difficulties associated with
steep slove construction. Tncreased development pressures could
result in construction within this environmentally sensitive area.

The only large non-constrained residential tract in the vicinity
is located to the west of Hibernia. The area is aprroximately 20 ha
(S0 a) in size and zoned at 7.2 husha (2.9 huwi). Development is
likely if seweraqe is provided to existing developed areas of
Hiternia. However, Lkecause of strong existing that development

. pressures in Rockaway Townshigp, it 3is likely that develooment of this
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relatively small area will occur by the year 2000, regardless of
whether sewers are installed. The effect of a branch interceptor will
be to hasten residential growth rather than to induce development that
would not otherwise take place.

Municipally10wned Wastewater Treatmen* Plants

unicipally owned local wastewater treatment facilities are
rroposed for the Lake Swannanoa and Cozy Lake areas of Jefferson
Township and for the Green Pond and lLake Telemark areas of Rockaway
Township. Treatment plants will be sized to serve existing
development. Therefore, with local treatment, secondary land use
impacts are generally not expected. Some minor in-fill housing on
vacant lots within existing residential areas is 1likely to occur,
however.

Septic Management Districts

Mo significant secondary land use impacts are likely to result
from establishment of septic management districts.

Alternatives for Lower Portion of RVFPA
Jackson Brook Branch Interceptor

The Jackson Brook Branch Interceptor will have a potential
service area (including presently developed and environmentally
constrained lands) of approximately 280 ha (690 a) in Mine Hill
Township and 450 ha (1,100 a) in Randolph Township (Table 5-6). The
Mine Hill service area includes the most densely populated portion of
the township. The Randolph service area includes a rapidly qgrowing
residential area.

In Mine Hill Township the potential for induced growth is limited
by large lot zoning. The service area contains avproximately 110 ha
{280 a) of vacant residential land (Table 5-6), of which 60 ha (160 a)
is zoned for densities of 2.7 husha (1.1 hwa) or less. It is likely
that seweraqe facilities would not ke cost-effective at such low
densities, since advantages over on-site facilities would oprobakly not
e sufficient to justify the high costs per household resulting from
the extensive piping required.

The remaining vacant resiiential land is almost entirely zoned
at--7.2 hu/ha (2.9 hu/a)~--if btoth sewers and public water are
available--a density suitable for the provision of sewers. However,
with the exception of one 30 ha (70 a) tract, vacant lands in this
cateqgory are generally 4 ha (10 a) or less in size and surrounded by
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Table 5-6

Branch Interceptor Service Area1

Developed Land,
Public Open Space

Vacant Privately-Owned Land 2

Residential Commercial | Industrial Subtotal and Water Total
Service Area ha (a) ha (a) ha (a) ha (a) ha (a) ha (a)
jMine Hill Township 110 (280) 0 (0) 450 (90) | 130 (370) 130 (320) A 280 (690)
Randolph Township 120 (290) 0 (0) 130 (310)]250 (600) 200 (500) 450  (1100)

230 (570) 0 (0) 170  (400)| 400 (970) 330 (820) 730  (1790)

Note:

1. All figures rounded to the nearest 10 gross ha (10 gross a).

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




existing residential developrment. Thus, there is little potential for
major subdivision activity.

. ‘ Because of the scarcity of suitable undeveloped land, development
pressures in Mine Hill will not be sufficient to generate subdivision
activity beyond that which would otherwise take place. The branch
interceptor will, however, prompt an acceleration of develooment
pressures immediately prior to and following its construction. Should
the interceptor not be built, similar small-scale development, to be
served by septic systems, will occur by 2000.

The majority of vacant land in the Randoloh Township service area
is zoned for industrial use {Table 5-6). Of the 120 ha (290 a) zoned
for residential use, approximately one-third is designated for 2.5
husha (1.0 hu/a), a density at which the provision of sewers is
probably not economically feasible. The remaining undeveloped
residential land is a contiquous area of 70 ha (180 a), zoned at 4.2
hu/ha (1.7 huw/a). The installation of sewers will increase the
attractiveness of the area to developers. However, it i3 imoortant to
note that Randolph has been one of the fastest growinag RVFPA
communities in recent years (Table 4-1). Therefore, the one or
possibly two major subdivisions sufficient to develop the area will
probably be in existence by the year 2000 whether or not the branch
interceptor is built. Thus, the effect of the kranch interceotor will
thus be to merely hasten development.

If the branch interceptor is not constructed, wastewater

treatment can be provided through either private .package treatment

. rlants or on-site systems. Alternatively, sewers could possibly be
financed and constructed by Randolph Township or local developers.
Package treatment plants with land application systems are a
particularly viable ogption, as they do not require NPDES permits. For
example, a facility of this type is in use at the Rockaway Mall in
Rockaway Tcwnship.

Mill Brook and Oak Street Branch Interceptors

The Mill Brook Interceptor is intended to relieve existing sewers
in Randolph Township and Victory Gardens Borough. The Oak Street
Branch Interceptor will relieve existing sewers in Rockaway Township
and Dover Town. No secondary land use impacts are expected as there
will bte no increase in developable sewered land.

3he Industrial and Commercial Develorment

The proposed alternatives will have little effect non decisions by
industrial and office developers to locate in the RVFPA. "Industrial
location decisions derend primarily on access to lator and to external

.markets, with the influence of public sewer service usually being
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small” (EPa, 1978). However, firms already planning to locate in the
Morris County area may be encouraged to invest in newly sewered
portions of RVFPA.

Thus, although the total volume of industrial and office
development in the RVFPA will not be affected, locational advantages
of newly sewered areas are likely to ke enhanced at the expense of
nearby unsewered areas. Undeveloped areas likely to benefit in this
manner include approximately 130 ha (310 a) zoned industrial in
Randolph Township, 40 ha (90 a) zoned for "Planned Industrial Parks"
in Mine Hill Township, and additional areas of Rockaway Township zoned
for industry.

Secondary impacts to commercial land use, aside from offices are
not anticipated. Commercial location is principally related to
population distribution and access to households (EPA, 1978). Over

the next 20 years impacts to population distribution are not expected
(discussed below).

3i. Environmentally Sensitive Areas

eTdevetopmentraf ewly) séwe;éﬁ“areas "could’ poss*ble résult in
adverséffmpacts ‘to-env ronmeﬁ%aTIy ‘sensitivk areids. Rockaway Township
is particularly susceptible to encroachment on such areas because of
strong development pressures. For example, if there is a strong
housing market, development could possibly occur in steeply sloged
areas adjacent to the proposed Lake Telemark Branch Intercentor.

These environmentally sensitive areas will ke far less susceptitle to
development if the municipally-owned wastewater treatment ootion is
selected for the Lake Telemark area. Under the latter alternative, a
small treatment plant will be sized for existing homes only.

The Mine Hill and Randolph service areas contain only small areas
of floodplains and wetlands that have not been developed. However,
the approximately 30 ha (80 a) of prime agricultural lands located in
the service areas will possibly be subject to development pressures.

In the absence of laws and regulations to protect environmentally
sensitive lands, development of such areas is likely to occur whenever
economically feasible. Environmental constraints to development have
often not been particularly effective. For exampole, in the Mine Hill
and Randolph service areas, fully 90 ha (230 a) of steeply sloped land
have been developed to date. Further, as land becomes increasingly
scarce, environmentally sensitive areas will often become increasingly
attractive to develorers.

r AK 88 LT T S LI
In'crdezmgsws?bgeét environmentally sensit‘ve areas, federal
construction grants for this rroject will be conditional upon
prohibition: of -hook-ups to the system from new development located ‘in
floodplains and wetlands. - This will minimize the possibility of
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induced qrowth in such environmentally sensitive areas. The following
tyre of grant conditions will be used:

©0 The grantee shall submit to EPA and the NJDEP an
approvable facilities plan amendment, includirg
maps that clearly delineate all specific vacant
parcels of land which are partially or wholly
within the 100-year floodplain as defined by
the USDHUD, or within wetlands, as defined Lty USF%S.

o The’ qrantee shall aaqree that for a period of 59
years no sewer hookup to the facilities included
in the scope of the grant will ke permitted within
presently undeveloped wetlands or floodpolains
designated in this EIS unless approved ky the EPA
Regional Administrator.

o This condition is intended to benefit any person,
private organization or aovermnmental entity which
may have an interest in the avoidance of future de-
velopment in the designated areas. Any such bene-
ficiary may seek to enforce compliance in the
courts of the State of New Jersey. Notice of in-
tent to seek such enforcement must first be given
to the EPA Regional Administrator, the NJTDEP, the
grantee, and affected governmental entities.

o If the EIS delineates any vacant parcels which will
be affected by this special condition, the grantee
will conduct a public hearing within 60 days of
submission.

In addition, more effective local controls are needed to protect
other environmentally sensitive areas such as steeply sloped lands,
while also permitting the orderly development of non-sensitive areas.
The immediate concern is to mitigate the relatively minor adverse
land-use impacts anticipated as a result of this project. However, a
more central objective should be to protect environmentally sensitive
lands in the RVFPA from any urban intrusion.

As discussed in Chapter #, several RVFPA municipalities employ
large-lot zoning to protect environmentally sensitive areas. However,
it appears low-density zones are often assigned more on the basis of
traditional Jevelopment patterns than as a tool to protect particular
sensitive areas. Thus, while remote and inaccessible environmentally
sensitive lands are generally located in low-density zones, )
environmentally sensitive areas located in the path of suburban
expansion are often not protected. Floodplains, orime aquifer
recharge areas, and wetlands are particularly endangered in this
manner. Conversely, low~density zones designated for environmental
protection often include suktstantial areas without environmental
constraints.



Tt is urged, therefore,”that low-density zones be tailored more
specifically to protect sensitive lands. Also, cluster zoning should
be explored more extensively as a device to conserve open space while
rermitting enerqgy efficient residential development at moderate
densities.

3. Population Growth and Distribution

Significant impacts to population growth are not expected over
the next 20 years. Sewerage will result in short-term populaticn
increases in the Townships of Mine Hill, Randolph, and Rockaway, due
to increased development pressures. However, because of limited
potential for induced growth in newly sewered areas, projected
population levels for the year 2000 will not be affected by the
proposed facilities.

The Lake Telemark branch interceptor will possibly result in
population growth in adjacent steeply sloped areas,.qgiven favorable
economic conditions. However, because of economic and architectural
difficulties associated with steep slope construction, it is unlikely
that the total volume of residential construction in Rockaway Tcwnship
will be significantly affected by the year 2000. The effect of the
franch interceptor will more likely be a slight shift in population
distribution from lower Rockaway Township to the Lake Telemark-
Hibernia area.

3k. Economics

ﬁrop%;tvaaluesfa eTITke1y¥ ' ¥o" Increase’ 'substantially in areas to'
te seweredi. A recent study of suburkan land values found that sewered
land values averaged four times the value of unsewered property.
Increases in land values were found to generally occur just priar to
sewerage, in anticipation of increased development potential (EPA,
1978) «

Values of existing developed properties will also be enhanced.
Oon the basis of a recent study conducted in Morris County, the averaqge
market value of homes in sewered areas is likely to exceed the value
of comparable homes without sewers Ly at least $2,000 (EcolSciences,
1975).

Recause property value increases are not expected to result in
significant long-term population increases, they will not be ofset by
increased public service needs. Therefore, the installation of sewers
will result in a net expansion of real estate tax revenues in the
townships of Mine Hill, Randolph, Rockaway, and Jefferson.
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31. Cultural Resources

Two National Register historic sites, the Alfred T. Ringling Co.
property in Jefferson Township and the Friends Meeting House in
Randolph Township--located in the Lake Swannanoa and Jackson Brook
Interceptor service areas, respectively--are not likely to be affected
by potential future developments.  Other National Register properties
within the RVFPA are not located within any service area and are not
anticipated to experience secondary impacts. A Phase II cultural
resources survey should be conducted, however, in areas in which

construction is to take place and in areas in which other historic and
prehistoric resources may be present.

Ime Air Quality

The NJDEP, EPA, Northeast Corridor Regional Modeling Projram
(NECRMP) and the New Jersey State Implementation Plan (SIP) are all
involved in various aspects of predicting and/or requlating ambient
air quality levels in the RVFPA. Predicted TSP and SO, levels are
expected to be satisfactory, and ozone concentrations and hydrocarbon
and nitrogen oxide emissions will be controlled as vart of a reqgional
strateqgy. The Air Quality Constraints section of this ETS (Charter 4)
contains a more detailed discussion of these issues.

4. PBASINWIDE SECONDARY IMDPACTS

Increased population growth in the RVFPA will result in certain
secondary impacts, regardless of whether or not the interceptor and
wastewvater system proposed in this EIS are constructed. This is
tecause the development demand will continue and be accommodated
throuagh the use of sertic systems and package treatment plants. These
will result in a similar population growth basinwide to that generated
by the feasible alternatives.

ba. Topograohy

Population growth will increase the total impervious surface in
the RVFPA. Using a relationship developed from the study of 537
municipalities in New Jersey by Stankowski (1974) that relates the
percentage of impervious surface as a function of population density
the changes in impervious surface area for the RVFPA communities has
been estimated (Table 5-7). For the total RVFPA area, the increase
over present impervious surface will be 23 vercent. Approximately
five percent of the total land area will be converted to impervious
surface area.
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Tablie =7

Change in Impervious Surface

Population Density Impervious Surface
» ~ Percent
Municipality persons/ha (a) Percent Area ha (a) Increase in
1975 2000 1975 2000 1975 2000 Impervious

- _ Surface

Boonton Town 14,12 15.19 52 54 324 337 4
(5.69) (6.11) ( 800) { 831)

Dover Town 19.52 19.86 62 63 452 460 2
(7.89) (8.03) (1,117) (1,135)

Kinnelon Borough 1.31 2.38 12 18 200 301 50
(0.53) (0.96) ( 495) ( 743)

Rockaway Borough 15.09 16.38 54 57 227 240 6
(6.09) (6.61) ( 561) ( 592)

Victory Gardens 37.90 41.56 90 94 29 30 4
Borough (15.16) (16.62) ( 72) ( 75)

Wharton Borough 10.08 11.21 43 46 230 246 T
(4.08) (4.53) ( 567) ( 607)

Boonton Township 1.28 1.94 12 16 278 3T 33
@ (0.52) (0.78) ( 687)  ( 916)

Denville Township 3.89 5.14 25 30 877 1052 20
(1.57) (2.08) (2,167) (2,601)

Jefferson Township 1.40 2.20 14 18 927 1191 28
(0.56) (0.89) (2,290) (2,945)

Mine Hill Township 4,00 5.76 25 31 194 241 24
(1.61) (2.33) ( 480) ( 595)

Randolph Township 3.78 4,98 24 29 820 992 20
(1.53) (2.01) . . (2,028) (2,450)

Rockaway Township 1.78 2.83 16 21 1733 2275 30
(0.72) (1.14) (4,283) (5,621)

Roxbury Township 0.92 1.78 1 16 138 201 45
(0.37) (0.71) ( 341) ( 496)

7,221 8,911
Totall  (15,888)  (19,607) 23

'Jote: 1. Sums may not be precise due to rounding and/or metric conversions.
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4. Surface Water

Population growth will affect surface water resources in two
ways. Increased impervious surface will increase flood flows as well
as NPS pollution. The expected change in flood flows for the
communities in the RVFPA is presented in Takle 5-5. These changes
were calculated based on the work ty Stankowski (1974) that relates
the amount of impervious surface to flood flows for various recurrence
intervals. The increase in peak flood flows in the more rural areas,
such as Kinnelon Borough, Jefferson Township, and Rockaway Township
will be partially abated by wetlands and extensive veagetation, which
act to reduce flood peaks in downstream areas. Any channeling of
tributaries in these reqions, however, will reduce the growth of
aquatic plants, increasing the velocity and capacity of the floodway.
Increases in the more urbanized areas can be handled bty stormwater
control systems with storage facilities that will release peak flows
to the river slowly reducing their sudden effect.

Secondly, the increased population will cause an increase in NPS
loading of nitrogen, phosphorus, and Biochemical Oxygen Demand (BOD)
to the Rockaway River and its tributaries (Table 5-5). This analysis
is based on expected increases in impervious surface and average
runoff areal loading rates developed ty EPA (EPA, 1976). The average
increases for the RVFPA were less than 20 percent.

Controlling NPS pollution requires implementing the Rest

"ganaqement Practices outlined in the Northeast New Jersey Water

uality Management Plan (NJDEP, 1976). Because.the principal
controllable NPS pollutant for the RVFPA is suspended solids from
residential land use, the best aprroach is to reduce such prorlems at
the source. Control measures may include improved street sweeping,
revegetation of buffers around natural water courses, and improved
erosion control for construction.

4c. Groundwater

The availability of groundwater to pubklic consumption for the
year 2000 has been demonstrated in the previous charcters. The imopacts
secondary growth will have on the agroundwaters of the basin as a whole
is limited to reduced recharge and altering of water quality.

The increase in impervious surface water will reduce the number
of available sites for recharge, the magnitude of which is dependent
on where these surfaces are placed. Development in areas of high
rectarge, such as along the Rockaway River Valley, would have a
greater effect on reducing the volume of recharge than Jdevelopment in
the northern mountainous areas or along the moraine. It is
anticipated that development will occur in the areas north of the

dockaway River valley, thereby minimizing the reduction in recharqge.

n addition, there will ke a loss of recharqe due to conversion of
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homes with on-site wastewater disposal system to the sewer system, but
it is expected to be insignificante.

An area of greater concern is groundwater quality. Areas in
northern New Jersey with similar geomorphic conditions have been
experiencing contamination of valley fill aquifers by industrial
wastes. The principal water source for the RVFPA is the valley fill
aquifer, and prime consideration should be given to preservation of
its groundwater quality. It is recommended that both existing and
future industrial development be carefully evaluated in order tc
determine the methods of disposal of their discharges and the quality
of that discharge.

5. ADVERSE ENVIRONMENTAL IMPACTS WHICH CANNOT BE AVOIDED AND STEPS
TO BE TAKEN TO MINIMIZE HARM

In general, unavoidable impacts from the implementation of the
rroposed alternatives will ke construction related, temporary, and
minimal. The NJDEP has formulated quidelines to reduce adverse
environmental effects during construction of interceotors (NJDEP,
1978). These measures include avoiding construction in stream
corridors, wetlands, and areas with a high water takle, or on steep
slopes and highly erocdable, acidic soils. Reseeding exposed soils
with quick growth ground cover, and mulching after seeding is also
recommended. In order to minize adverse impacts, contractors must be
required to institute these measures.

Erosion may be reduced by installing water diversion structures,
diversion ditches, hay bales, sedimentation basins; by seeding,
mulching or sodding areas to provide temporary protection; and by
covering stockpiled soil with netting or mulch.

The contractor shall schedule and conduct his overations to
minimize erosion of socils and to prevent silting and muddyina of
streams, rivers, impoundments, and lands adjacent to or affected by
the work. Construction of drainage facilities and performance of
other work which will contribute to the control of erosion and
sedimentation shall be carried out as soon as oracticable. The area
of bare soil exposed at any one time by construction operations shall
Ee kept to a minimum.

The contractor shall not discharge water from dewatering
operations directly into any live or intermittent stream, channel,
wetlands, surface water, or storm sewer. Water from dewatering
operations shall be treated by filtration, settling basins, or other
aprroved method sufficiently to reduce the amount of sediment
contained in the water to allowable levels, as determined by the
state. These methods may include installing water diversion
structures, diversion ditches, hay tales and sedimentation basins;
seeding, mulching or sodding areas to provide temporary protection,
and covering stockpiled soils with netting or mulch.
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Clearing operations will be confinedi only to those areas where
absolutely necessary. Clearing will ke limited to that right-of-way
where construction will commence within thirty days. In
envi ronmentally sensitive areas, clearing will commence only within
seven days of construction, and temporary 5011 stabilization measures
must be employed.

Restoration will begin as soon as an area is no longer needed for
construction, stockpile, or access. All areas must be restored to at
least as good a condition as existed prior to construction. 1In
wetland areas, the original drainage conditions must be restored to
the extent possible. Special conditions will be required for slooes.
Restoration will ke reinspected one year after proiect completion.

Any seeding, planting, or statilization which has not succeeded will
be redone.

Both Mill Brook alternatives and Jackson Brook Alternative B
involve a stream crossing. Additional measures must be taken to
control stream bank erosion and stream bed disruption when
constructinq in these waters. These measures include the use of rip-
rapping, sandbagging, sodding, and, if necessary, jute or excelsior
blankets to protect the banks. F*ll and a silt screen should be used
when crossing the stream. '

Surface water crossings should ke scheduled to minimize harm to
fish populations. Construction in non-trout and trout maintenance
waters should be scheduled tetween September 1 and March 1, and in

.trout production waters between September 1 and October 15 (NJDEP,

1978).

Jackson Brook has been designated by the state as a trout
rroduction water and the Rockaway River is a non-trout stream (NJNEP,
1979). All construction in streams should take place during periods
of low flow. Where significant stream flow is encountered, temporary
diversion channels with artificially stabilized banks or large
culverts should be employed to minimize the potential for erosion.

Construction activities will produce noise, especially during the
operation of heavy equipment, and would deqrade the aesthetic quality
of an area for the duration of construction. Therefore, no work shall
be done before 7:00 AM or after 6:00 PM, local time on a working day,
or at any time on Sunday and legal holidays, except as necessary for
the prover care and protection of work already performed, or during
emeraencies. The contractor shall observe local ordinances regarding
working hours. The contractor .shall make every effort to minimize
noises caused by his operations. Equipment shall be equipped with
silencers or mufflers designed to operate with the least possible
noise.

Dust and other particulate matter will be released into the
atmosphere, creating temporary air pollution in the wvicinity of the
construction site. However, these effects can ke minimized by
periodic sweeping and wetting down of the construction site.
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Dust will be controlled Ly water sorinkling, and sweeving of
paved areas, water sprinkling and mulching on unpaved areas. Natural
materials, such as chippings from on-site vegetation, should be used
for mulching whenever possihkle. The use of calcium chloride or
petroleum products for dust control will be prohibited. Vegetation
cleared from the rights-of-way will not be disvosed of by bturning.
Equirment shall be provided with the croper exhaust emission control
devices. The contractor will be- respon31ble for observinq local and -
federal anti-pollution ordinances.

Traffic will be controlled with the use of detour signs and/or
police officers to direct motorists around construction sites.
Alternative routes in construction areas will be maintained for
emergency vehicular use. One open lane will ke maintained for

alternating traffic flow in areas where roadway reconstruction takes
place.

Three alternatives would create long-term adverse effects which
could not he mitigated. If constructed, Jackson Brook Alternative A
would affect a historic site of local significance, a former silk
mill. However, selection of Jackson Rrook Alternative B avoids this
mill. Both Mill Brook alternatives (A and B), if irplemented, would
result in elimination of part of the noncontiguous wetland located

near the Rockaway River., f(oss of this part of the wetland cannot be
avoided.

In order to protect environmentally sensitive areas from
developrment, TPA Stepr 2 and Step 3 grants to the municipalities should
contain conditions. These conditions will prohibit future development
in environmentallly sensitive areas from connecting to any system
receiving grants. The grant conditions will, therefore, strongly
discourage future development in environmentally sensitive areas. One
such condition is that zoning regulations for municipalities in the
RVFPA should be modified tc rotect environmentally sensitive lands,
delineated in the DEIS, from indiscriminate development.

Svecifically, the following aveas should be protected:

Environmental Ccnstraint Cateqory Total Oven Land
hectares (acres)

Steep Slopes ‘ 3,940 (9,750)
Floordplains 570 ({(1,400)
Wetlands 1,100 (2,720
Historic Sites 20 (60)
Prime Aquifer Recharge Areas 320 (760)
Prime Agricultural Lands 40 {100)
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FEDERAL,

Federal Agencies:

STATE, LOCAL AND CTHER SO'IRCES

FROM WHICH CCMMENTS HAVE BEEN REQUESTED

. Advisory Council on Historic Preservation

Army Corps
Council on
Department
Department
Department
Department
Department
Department

of

Engineers

Environmental Quality

of
of
of
of
of
of

Environmental
Geological Survey

Agriculture

the Army

Commerce :
Health, Education, and Welfare
Housing and Urban Development
the Interior

Protection Agency

United States Senate:

Honorable William Bradley
Honorable Harrison Williams

United States House of Representatives:

v Honorable James Courter
' . Honorable Millicent Fenwick

State Agencies:

Department
Department
Department
Historical

of
of
of

Community Affairs
Environmental Protection
Health

Preservation Cffice
Office of the Public Advocate
State Museum

Office of the Governor:

Honorable EBrendan Byrne

New Jersey State Senate:

Honorable John Dorsey
HYonorable Walter Foran
Honorable James Vreeland, Jr.



New Jersey State Assembly:

Ronorable Arthur Altohn

Honorable James Barry, Jr.

Honorable Rarbara Curran

Honorable Lean Gallo -

Aonorable RBarbara McConnell e e 7
Honorable Rosemarie Totaro

Honorable Karl Weidel

Regional Agencies:
}
Interstate Sanitation Commission _
Tri-State Regional Planning Commission
Rockaway Valley Reqional Sewerage Authority .

Local Agencies:

Morris County:
Board of Chosen Freeholders
Chamber of Commerce
Municipal Utilties Authority
Park Commission ‘
Planning Commission

Municipal:

Rorough of Rinnelon:
Honorable Glenn Sisco, Mayor
Environmental Commission
Planning Board

Borough of Mountain Lake:
Honorable Carol Rufener, Mayor
Environmental Commission
Planning Board

Borough of Rockaways:
Honorable Robert Johnson, Mayor
Planning Board

Borough of Victory Gardens:
Honorable Lorraine Harvey, Mayor
Planning Board

Borough of Wharton:

, Honorable Harry Marks, Jr., Mayor

Planning Board

Town of Boonton:
Honorable Emidio Cacciabene, Mayor
Planning Board '

Town of Dover:
Honorable John Rice, Mayor
Planning Board



Township of Boonton:
Honorable Everett Dayton, "“ayor
Environmental Committee
Planning Board

Township of Denville:
Honorable John O'Reefe, Mayor
Envi ronmental Commission
Planning Board

Township of Jefferson:
Honorable Horace Chamberlain, Mayor
Environmental Commission
Planning Board

Township of Mine Hill:
Honorable Martin Rutenkerq, Mayor
Environmental Commission
Planning Board

Township of Montville: ’
Honorable Fredrick E. Eckhardt, Mayor
Environmental Commission
Planning Board

Township of Parsippany:
Honorable John T. Fahy, Wayor
Planning Board

Township of Randolph:
Honorable Elizaketh Jaegqer, Mayor
Environmental Committee
Planning Poard

Township of Rockaway:
Honorable William Bishop, Mayor
Environmental Commission
Planning Roard

Townskip of Roxbury;
Honorable Russell Diana, Mayor
Environmental Commission
Flanning Board

Groups and Organizations:

Association of New Jersey Environmental Commissions
Boonton Historical Society

Boonton-Montville Leagque of Women Voters
Boonton Shade Tree Commission

Clear Water Action Project

Denville Leaque of Women Vcters

Denville Library

Elson T. Killam Associates

Environmental Assessment Council

Friends of Towpath Trail

Home Builders Association of Somerset & Morris
¥narr-Richards, Associates

Leaque for Conservation Legislation

Lee T. Purcell Associates

6-3



Morris Highland's Audubon Society
Mountain Lakes Leagque of %Women Voters
Murray Lehrer Real Estate ‘
National Wildlife Federation

New Jersey Conservation Foundation

New Jersey Public Interest Research Group
New Jersey State Federation of Sportsmen's Clubs
New York-New Jersey River Conference
Passaic River Coalition

Randolph Leaque of Women Voters

Rockaway River Watershed Association
Rockaway Township Library

Sierra Club

Tourne Vallei Coalition

208 Policy Advisory Committee

Water Resources Research Institute

Youth Environmental Society

Individuals
Clifford Boyce Augh Platt
Lorraine Caruso - Howard Rasmussen
Richard Christie Gwen Ross
Al Couvrette Martin Rutenberqg
Carole Crossman Susan Small
Clifford Day Earl Schleicher
John V. DeGrace Barbara Schreiber
Ella F. Fillippone Mimi Schwartz
Michael Fitzpatrick E4d Secco
Peter FoOx Susan Shaw
William Francisco Marion Smith
Michael Havrisko Linda Stansfield
Robert Heath Ken Staudt
Andrew Hric Ellie Sterling
Richard Trwin . < Constance Stroh
Robert Xennedy Josenh Sudd
Betty Anne Lane - Grace Teese
Peter Lane A. R. Thompson
Joseph J. Maraziti, Jr. Jerry Utrig
Charles Negel ) Nancy A. Updeqraff
Diane Nelson Rokert Werner
Vivian Perlmutter Raymond Zabihach

Fletcher N. Platt, Jr. Muriel Zimmerman .



GLOSSARY

Aquifer Recharge - The process by whi;h water is added to the aquifer,
either through rainfall, underflow,or seepage from rivers.

/

Amphipod - any of a large group of s crustaceans, such as the sand
flea, and crayfish. '

cation - An ion that bears a positive charge.

' Conglomerate - a sedimentary rock containing rounded fragments
corresponding in size to gravel and pebbles embedded in a finer
cementing material.

dBA - Sound level measured, in decibels, on the A-weighting network.

Dip - The angle at which a stratum or any planar feature is inclined
when referred to a horizontal plane.

Drawdown - The lowering of the water table surface by pumping.

Evabotr@nspiration -~ The process by which water is evaporated from wet
soil surfaces and transpired ky plants.

Extensive Stratified Drift - lLarge, thick deposits of sand and gravel
laid down by meltwater streams originating at the qgqlacier edqge,
consisting largely of sand and gravel.

Fault - A fracture or fracture zone along which there has been

displacement of the sides relative to one another parallel to the
fracture.

Fragipan - A loamy, brittle, subsurface horizon, almost impermeable to
water and can he a few inches to several feet thick.

Gneiss - A coarse-grained rock in which bands rich in granular
minerals alternate with bands rich in mica.

Induced Recharge - Process by which pumping of a well near a river
causes a reversal of natural water table slopes, causing water
from the river to seep into the well.

Infiltration - The flow or movement of water through the soil surface
into the groundwater.

Intermontane - Lying between mountains.

Isopod - Any of a large group of small crustaceans with seven pair of:
leqgs.



Joint - Fracture in rock, generally more or less vertical or
transverse to beds along which no appreﬂggble rovement has

occurred.
Loam - Soil composed of nearly equal quantities of sand, silt, and
clay.

Macrophyte - terrestrial and aquatic plants large erough to be seen
with the naked eye.

Meltwater Channel - Channel resulting from the erosisn caused by the
melting of snow or glacial ice.

Metamorphosed rock ~ Rock altered by temperature and pressure.

Microphyte - Microscopic plants, such as one-celled aljae.

Oliqgochaete - Any of a group of terrestrial or aquatic invertebrates
with an elongated, segmented body, such as the earthworm or
leech.

Paleozoic - One of the eras of geologic time lasting from
approximately 600 million years ago to 225 million years ago.

Pan layers - A hard, cementlike layer, crust, or horizon of soil
within or just beneath the surface; may be compacted, indurated,
or very high in clay content.

.Permeability - The capacity of rock for transmitting fluid.

Pliestocene - The earlier of the two time periods comprising the
Quaternary Period, lasting from approximately 1,000,000 years ago

to 11,000 years ago. Included within thls time period is the
Wisconsinian Glaciation.

Precambrian - All rocks formed before the Cambrian. This era invnlves
geologic time previous to the last 600 million years. -

Quartzite - A granular metamorphic rock consisting essentially of
quartz.

Recent Age - That period of time since the last ice age (Wisconsin) to
the ovresent.

Scour - Erosion, especially by moving water.

Terminal Moraine - A deposit of unsorted glacial Arift at or near
places marking the termination of important glacial advances.

Triassic - Earliest of the three periods of the “esozoic Era, lasting
from 225 million years ago to 175 million years ago.



AQCR
AWT
BOD
BT?B
BTpPB
Btu

oC

Cal
CEQ
.CFR
cfs

- cm
cm/hr
co

cu m
cu m/4d
cu m/4/km
cu m/d/sg km
cu m/s
dBA
DeTPB
DO
DTPB

EIS

ABBREVIATIONS USED

acre

Air Quality Control Region
Advanced Wastewater Treatment
Bioﬁhemical Oxygen Demand
Boonton Town Planning Board
Boconton Township Planning Board
British Thermal Unit

degrees Celsius

Calories

Council of Environmental Quality
Code of Federal Regulations
cubic feet per second
centimeters

cen£imeters per hour

Carbon Monoxide

cubic meters

cubic meters per day

cubic meter per day per kilometer
cubic meters per day rer square kilometer
cubic meters per second
decibles

Denville Township Planning Board
Dissolved Oxygen

Dover Town Planﬁinq Board

Environmental Impact Statement
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EPA - Environmental Protection Agency

oF degrees Fahrenheit

FEMA Federal Emergency Management Agency
ft feet

FW-1 Fresh Water, class one

FW=-2 Fresh Water, class two

gpcd | gallons per capita daily

apd gallons per day |

gpm gallons per minute

ha hectares

HC Hydrocarbons

hu housing units

/1 Infiltration/lnflow

in inches ‘

inshr inches per hour

JTPB Jefferson Township Planhinq Board
KBPB Kinnelon Borough Planning Board
Kg Rilojoules

km kilometers

km/hr kilometer per hour

kwr . kilowat-hour

locd liters per capital daily

1pd iiters per day

lpm liters per minute

m | meters

ug/m3 "micrograms per cubic meter
MA7CD10 ten-year seven consecutive day low flow
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MCPB Morris County Planning Board

Mfg Manufacturing

mg million gallons

magd . million gallons daily‘

mgd/mi million gallons daily per mile

mgd/sq mi million gallons daily per square mile

mg/l milliqrams per liter

MHTPB Mine Hill Township Planning Board

mi miles

mi/hr miles per hour

ml milliliters

MLBPR Mountain Lakes Borough Planning Board

MTPRE Montville Township Planning Board

mg/m3 _ micrograms per cubic meter

NAAQS National Ambient Air QUality Standards

NAPHCC National Association of Plumbing, Heatinqg, and Cooling

Contractors

MECRMP Northeast Corridor Regional Modeling Program

NH3 ammonia unionized

NH, * ammonia ionized

NJAC | New Jersey Annotated Code

NJDEP New Jersey Department of Environmental Protection

NJDIED New Jersey Department of Industrial and Economic
Deve lopment

NJIDLI New Jersey Department of Labor and Industry

NJIGS New Jersey Geological Survey

NJODEA New Jersey Office of Demographic and Sconomic Analysis

NMHC Non-Methane Hydrocarktons
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ppm
PRM
PSD
PTHTPB
RaTPB
REPB
ROW
@::
RVFPA.
RVRSA
RXTPB
sec/yr
SIP
SMD
SO,

sq ft/d
sq km
sq m/4
sq mi

Veq

~YMumber

oxides of nitroqen‘

Nitrogen:Dioxide

National Pollutant Discharqe’Elimination System
Non-point source (poliution)

ozone

Operation and Maintenance

parts per million

Program Requirements Memoraﬁdum
Prevention of Significant Deterioration
Parsippany-Tfoy Hills Township Planning Board
Randlorh Township Planning Boar:i

Rockaway Borough Planning Board

Right-of- wWay

Rockaway Township Planning Bdard

Rockaway Valley Facilities Planning Area
Rockaway Valley Regional Sewage Authority
Roxbury Township Planning Board

seconds per year

State Implementation Plan

Septic Management District

Sulfur Dioxide

square feet per day

square kilometers

sguare meters per day

square miles

Vegetation



TXN
tn

TSP
Twp

USEC

USDA-SCS~

USFWS
USGS
VGBPB
WBPB

WWTP

metric ton

Total Kjeldahl Nitrogen

short ton

Total Suspended Particulates
Townéhip

United States Bureau of the Census

United States Department of Agriculture-Soil
Conservation Service

United States Fish and Wildlife Service
United States Geological Survey
Victory Gardens Borough Planpinq BoarAd
Wharton Borough Planning Board

Wastewater Treatment Plaﬁt



CORRESPONDING METRIC AND ENGLISH UNITS

Metric

Celsius (©°C)

centimeter (cm)

cubic meterss/day (cu m/d)
hectare (ha)

kilometer (km)

liter (1)

liters per capita day (lpcd)
meter (m)

meters per second (mgs)
metric ton (metric ton)

milliqrams/liter {mg/1)

square meter (sq m)
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English

Fahrenheit (OF)

inch (in)

million gallonss/day (mgd)
acre (a)

mile (mi)

gallon (g)

gallons per capita day (gpcd)
foot'(ft)

feet per second (fps)

ton (ton)

parts oer million (pom)
(this is an approximate
equivalent) :

square foot (sy ft)
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Growth Trends in Employment in Morris County

Table A-1

v

Employment Sector

No. of Jobs

1966

% of Total Jobs

No. of Jobs % of Total Johs

1976

Changes 1966-1976
No, of Jobs 7% Growth

Manufacturing Ind.

Wholesale/Retail
Trade

Transportation

Communications &
Utilities

Small Services &
Amusement

Finance, Insurance,
Real Estate

Contract Construction
Mining, Agriculture

Other

Total Covered1
Employment

34,364
15,900

1,470
2,832

10,013
1,290
3,284

626

69,779

49
23

14

100

42,122

28,056

3,200
3,614

25,651

7,494

4,535

1,107

115,867

36
24

22

100

7,758 23
12,156 76
11,730 118

862 30
15,646 156
6,204 481
1,251 38
481 77
46,088 66

Note: Sums ma& not be precise due to rounding.

Source: NJDLI, 1966-1977.




Table A-2

- 1.

Covered Jobs by l-iuniéﬁinali’ty

Municipality Total Employment Changes in Employment
1973 i 1978 1973-1978
Number Percent] Number Percent| Number Percent
Boonton Town 2807 6.6 3294 5.9 487 17.3
Dover Town 9089 21.3 7636 13.8 -1453 -16.0
Kinnelon Borough 402 0.9 714 1.3 312 77.6
Mountain Lakes Borough 646 1.5 817 1.5 171 26.5
Rockaway Borough ' 2577 6.0 2153 3.9 =424 16.5
Victory Gardens Borough 0 0 0 0 0 0
Wharton Borough 1926 4.5 2175 3.9 249 12.9
Boontown Township 1619 3.8 2101 3.8 482 30.0
Denville Township 3194 7.5 3975 7.2 781 24.5
Jefferson Township 881 2.1 928 1.7 47 5.3
Mine Hill Towmship 81 0.2 82 0.1 1 1.2
Montville Township 3239 7.6 4186 7.6 947 29.2
Parsippany-Troy Hills Township|10472 24.5 15209 27.4 4737 45,2
Randolph Towmship 898 2.1 2666 4.8 1768 197.0
Rockaway Township 1431 3.4 4963 9.0 3532 246.8
Roxbury .Township 3408 8.0 4513 8.1 1105 32.4
Total RVFPAZ 42670 | 100.0 | 55412  100.0 | 12742.} 30.0
Note: 1. "Covered Jobs" is a count of full and part-time employees who worked or

received compensation during the payroll period including the twelfth
day of the month as reported on quarterly employer contribution reports.
2. Sums may not be precise due to rounding.

Source: MNJDLI, 1973, 1978.




Table .A-3

Median Family Incomes, 1970

Municipality ' Median Income
Boonton Town ., $ 11,469
Dover Town 10,895
Kinnelon Borough 18,278
Mountain Lakes Borough A 22,423
Rockaway Borough 11,505
Victory Gardens Borough 10,516
Wharton Borough 11,720
Boonton Township 14,026
Denville Township : 13,103
Jefferson Township : 11,322
Mine Hill Township 11,752
Montville Township 14,950
Parsippany-Troy Hills Twp. 12,781
Randolph Township 13,815
Rockaway Township ‘ 13,061
Roxbury wanship 12,642
RVFPA ' 12,5501
Morris County 13,421
NY-NJ - : 11,847

Source: USBC, 1970,

Note ! 1. WAPORA estimate.
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Table A-4 RN

Total and Per Capite Expenditures on Public Services ta 1976

i - Public Service Sector
' EB Recreation Education Statutory CETA & Total Mu- Capital
Hunicipality General Public Public llulth & & Conser- (excluding Expeadi-~ Other Pub~ nicipal Jmprove- Debt
{Population) Cov't. Judictary Safety Works Yelfars vation schools) tures 1ic Puploy PFunction ments Service
Boonton Town izoa,aok’ 0,656 77,502 $428,932 §75,496  '$51,213 $10,000 $125,300 ‘$37,430 $1,435,333 0 $63,401
0,320) $22.40) $2.22) ($51.23) ($46.02) ($58.10) ($5.49) ($1.07) ($13.44) (34.02) ($154.01) 0 (56.81)
|pavar Towa $476,896  $55,200 $696,031 $633,251 $97,869  §69,100 $83,400 $236,524 438,569 92,406,970 $20,000 $162,140
(15,645) ($30.48) ($3.53) ($44.49) (540.48) (86.26) (§5.70) (85.3%) (41512 ($2.4D) (3153.8%) ($1.20) ($10.38)
Kinneloa Borough $206,013  $10,661 $315,813 $347,317 $41,728  $54,622 $65,000 . 867,518 0 $1,106,69 $41,160  $26,660
Q@,910) ($25.83) ($1.34) ($39.62) (543.58) - (§5.24) (56.85) (58.16) (58.47) 0 : Gaan (85016 ($3.39)
Hountain Lakes $129,964  $8,370 $304,061 $180,495 $8,938  $66,930 §16,900 $79,998  $31,601 $827,258 816,000  $50,817
Borough (%,798)  ($27.10) 1.75 ($63.41) ($37.64) ($1.86) (%11.96) ($3.52) (516.68) (S 6.59) ($172.5% (sx.sﬁ) ($10.60)
Rockavay Borough $139,484 97,38 $247,653 $273,152 $19,548  $38,785 §27,818 $a1,202 951,380 $686,568 0 $22,168
6,660) | (§20.94)  ($1.10) ($32.19)  ($41.01) (52.94)  ($5.82) ($4.18) (%1219 (91 %) ($133.12) 0 ($3.33)
Victory Cerdens? . $50,445  $11,300 $35,300 $22,200 $700 $2,000 0 $4,000 o $125,995  $3,400 0
Borough (1213 ($41.59) ($9.32) ($29.10) ($18.30) ($0.58) (§1.65) o (8330 0 ($103.82) ($2.80) o
Wharton Borough §164,541  $6,735 $287,732 $235,247 $18,294  §83,328 $23,827 $68,517 0 $sas,287 & g $g9, 11,
,720) (528.77)  ($1.18) ($50.30) ($41.13) (§3.20) ($14.57) ($4.17). ($11.99) 0 ($155.29) 2.62)  (%i5.69
Boonton Township $89,790  $6,613 $136,729 $103,510 $5,675  $10,200 0 $16,341 0 $359, "? 3; 3;2,16
{3,24%) {327.67)  ($§2.04) ($42.18) ($31.90) ($1.7%)  (S3.14) 0 ($5.04) 0 ($113.88 7.70 3.93
Denville Towmship  $486,227  $43,724 4808,189 $354,789 486,696  $73,020  $116,245 $198,326 311.395 $2 185, 110 0 $98,914
(14,560 - ($33.39)  ($3.00) ($s5.51) ($24.37) (%5.95)  ($5.02) (87.98) . (813.62) (%123 $150.01) 0 ($5.79)
Jefferson Township $496,022  $26,330 $711,398  $947,542 $122,748  §60,150 413,600 sxso 811 010:.400 $2.637,002 910,700 984, sz?
(15,380) . (931.84)  (41.69) (345.66) (360.81)  ($7.68)  (%3.86) (3087 (33268)  (36.96) thes.ze)  (S0l69 (85,43
fne Hill Township  §54,172 :a.zs: 145,920 $117,452 914,042 5,336 0 . 432,118 10,450 62,993  §20,000 3,300
(3,690) ($14.68)  (%2.2%) §39.54) (§31.82) (§3.81) (31.47) [ $8.70) $2.83) (125472 $5.42) (50.89)
Hontvills Township §352,701 16,065  $692,863 903,144 $45,282  $45,450 341,150 $126,200  §74,005 $2,096,862 0 $64,400
(12,850) (§27.43)  ($1.25) (§53.91) (§54.712) ($3.52) ($3.54) ($3.20) ($5.8) (45.76) ($163.18) 0 (55.0)
sxslppany-Troy. 952,512, $47,093  $2,128,514 2,045,075 $214,660  $399,048 - $329,475 $333,321  $186,396 $6,636,097  $12,560  §20,167
Hills Twp. (51,010) ($16.43)  (50.81) ($36.76) ($35.31) {$3.71) (56.89) ($5.69) (43.26) ($3.22) ($114.59)  (§0.22) ($0.35)
dolph Towmship  $577,486  $33,730 $758,674 $734,451 $107,124  $136,459 $66,379 $204,099 _  $48,179 92,666,581  $30,000  $352,213
(15,030) . ($38.42)  (82.24) | (450.48) ($48.87) (47.13)  ($9.08) _ (§4.52)  (813.58) _ (83.21) (§171.42)  (§2.00)  (§23.43)
Rockavay Townehfp  9599,7656  $32,109 §859,050 $813,690 §71,348  $108,32)3 $81,500 $230,052  $105,000 $2,900,838 29,000  $269,544
(20,010) (529.97)  ($1.60) ($42,93)  ($40.67) (53.52) ($5.41) (54.07) (511.50) (55.25) (5144.97)  (51.45)  ($13.47)
loxbury Township $574,215  $47,115 $574,341 $799,990 $105,452 $134,222 $105,452 $162,005 $6,150 $2,508,304 [} $104,821
(17,30) ($33.12) (32,72 ($32.10) (%46.14) (56.08) ($7.74) . ($6.06) (§9.34)  (30.35 ($144.65) -0 (s 6.22)
fotal State
in Thousands §$242,340 §135,320 $514,225 $343,282 $60,661 364,117 $44,111 $144,535 $96,526 $1,525,187  $16,938 §146,977
(7,431,750) (§32.61)  (§2.07) ($69.19) (546.19) (38.18) (§ 8.63) (45.94) (319.43)  ($12.99) ($205.23)  ($2.28)  ($19.18)

Notes: 1. MH.J. Deparcment of Communicy Affaire, 1977.
3. Figures for Victory Lardens ars based ou 1978 municipal budget and 1975 population astimate. |
3, Total Bxpenditure - Par tapita expenditurs appsars in parenthssis immediztsly below.

Soucrces MN.J. Dept. of Commmity Affairs, Division of Local Coverument Bervices, 1977.



Table .A-%

Sewer Charges by Municipality

Boonton Town &

Residential - $15/year /dwelling unit
Commerical - $20/year /establishment

Victory Gardens Borough b

Residential ~ $15/year /dwelling unit
Commercial = $125/year / establishment

Wharton Borough ¢

Residential ~ charges based on number of dwelling units:

Number of units . ‘ Annual charge
1 $62.12/year
2 $124.20/year
3 $186.28/year
4 or more $372.60/year

Commercial - charges based on number of employees

Number of employees Annual charge’
less than 5 $62.12/year
5 to 10 $80.68/year
more than 10 number of employees x $62.12
4

Boonton Township,d

Residential - $40/year /dwelling unit
Commercial - charges based on water use:

Water used (gal.) Annual charge /establishment
0 - 60,000 34¢/1,000 gal.
60,000 -~ 168,000 32¢/1,000 gal.
168,000 - 276,000 30¢/1,000 gal.
. over 276,000 28¢/1,000 gal.

Sources: a, Hopkins, Boonton Town, August 3, 1979.
b. Garytom, Victory Gardens, August 6, 1979.
¢. Trimmer, Wharton Borough, August 6, 1979,
d. Rusnack, Boonton Township, August 6, 1979.

A-6



Table A-5 (continued)

Sewer Charges by Municipality

IDenville Township ©

Residential - $67/year/ dwelling unit '
Commercial - Variable user charge based on size of water meter

Randolph Township ?

Residential - charges based on housing type

Housing Type . Annual charge
Single family $14Q/year
One bedroon apartment $70/year

Two or more bedroom

apartment $90/year

Commercial - $125/year for the first 20,000 gal.
plus 75¢ for each additionmal 1000 gal.

Rockaway Townshipg

"7 Residential « $27/vear/dwelling unit
. Commercial =~ $25/vear/ establishment

Sources: e. Hardy, Denville Township, August 6, 1979.
f. Nelson, Randolph Township, August 7, 1979.
g. McCudden, Rockaway Township, August 3, 1979.
h. Thiel, Roxbury Township, August 6, 1979.



Table A-6

Tax Rates
- Tax Rates ($Per $100 assessed value)
Municipality : Property S ,
(including tax) School | Maxket Value (pércent)
Boonton Town 4.99: ‘ 2.01 NA s
Dover Town T 6.49 1.94 45.0
Kinnelon Borough 4.203 2.22 100.0
Mountain Lakes Borough | 7.52 3.00 50.0
Rockaway Borough 3.242 1.19 100.0
Victory Gardens Borough 3.83 2.15 100.0
Wharton Borough 5.428 1.43 50.0
Boonton Township 4.76: 1.52 37.0
Denville Towrship 5.00 1.10 51.0
Jefferson Township 3.60% ) 2.11 ' 73.0
Mine Hill Township 2.711 2,18 100.0
Montville Township 4,50 2.08 52.5
Parsippany-Troy Hills 4,57" _ 2.12 53.6
Randolph Township 4,100 2.62 50.0
Rockaway Township 5.57° 1.51 55.0
Roxbury Township ' 3.71P 2.07 100.0

Note: NA = Not Available

Sources: a.
b.
c.
d.
e.
£.
g
h.
i.
i.
k.
1.
m.
n.
0.
p-

Morris County Board of Taxation, 1979.

Di Yanni, Dover Town Tax Assessor's Office, August 20, 1979.

Femmenelli, Kinnelon Borough Tax Assessor's Office, August 20, 1979.
Jones, Mountain Lakes Borough Tax Assessor's Office, August 20, 1979.
McCarthy, Rockaway Borough Tax Assessor's Office, August 20, 1979.

Di Yanni, Victory Gardens Borough Tax Assessor's Office, August 20, 1979.
Kennedy, Wharton Borough Tax Assessox's Office, August 20, 1979.

Cross, Boonton Township Tax Assessor's Office, August 20, 1979.

Dyksen, Denville Township Tax Assessor's Office, August 20, 1979.
Mitchko, Jefferson Township Tax Assessor's Office, August 20, 1979.
Gaynor, Mine Hill Township Tax Assessor's Office, August 20, 1979.
Schneider, Montville Township Tax Assessor's Office, August 20, 1979.
Plechata, Parsippany-Troy Hills Twp. Tax Assessor's Office, Aug. 20, 1979.
Staley, Randolph Township Tax Assessor's Office, August 20, 1979.
Baumwell, Rockaway Township Tax Assessor's Office, August 20, 1979.
Perugini, Roxbury Township Tax Assessor's Office, August 20, 1979.
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Table .7 .

Legal History of Rockaway Valley Regional Sewerage Authority

Date of Court Order

Provision

April 27, 1967

required of Jersey City to prepare an engineering'
report on the sewage treatment plant at Boonton.

required construction of alterations to improve
the sewage treatment plant to allow for treatment
in accordance with state standards.

August 8, 1968

prohibited the issuance of building or plumbing
permits for any new building which would require
connection to the sewage treatment facility.
Allowed for limiting gallonage allocations to. the
municipalities, but required a court order to
permit connections.

required infiltration/inflow studies on branch sewers
and main interceptors.

May 16, 1970

required the appointment of the state as a receiver
to provide proper operation and maintenance of the
plant and gave the state representative the power to
engage all services and firms as required to restore
the sewage treatment plant to proper and effective
operation.

Jersey City was relieved of the long outstanding con-
tracts to provide free sewage treatment.

The RVRSA was formed and assumed the ownership and opera-
ation of the wastewater treatment plant and interceptor

system.

RVRSA assumed any responsibility that Jersey City may have
had under the Order of April 27, 1967.

Source: Marazitl and Maraziti, July 6,

1975




. .)le A-8 . .

Pertinent Wastewater Treatment Data
Rockaway Valley Facility Planning Area

v

vt

Average Daily Effluent . :
Time Period ‘ BOD Suspended Solids Flow cu m/d (mgd)

mg/l Percent Removal g /1 Percent Removal :
May 1, 1978 - July 31, 1978 12.56 86.35 7.92 91.34 30,700 -(8.10)
Aug. 1, 1978 = Oct. 31, 1978 | 12.9 87.0 7.45 94.0 28,400 (7.49)
Nov., 1, 1978 -Jan. 31, 1979 11.3 90.9 7.91 93.1 32,200 (8.50)
Feb.l, 1978 ~ April 31, 1979 13.22 85 13.83 86.0 38,300  (10.12)
Annual Average* 12.50 87.3 9.28 91.1 132,400 (8.55)
NPDES : Minimum None 85.0 None 90.0 None
Permit Average 20 None 9.0 None 34,100 (9,0
Limitations Maximum : 30 None 14.0 None ‘1 Nope

Note: * 35,96i cu m (47,040 cubic yards) of dried sludge were produced in 1978.

Source: EPA, 1978, 1979
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UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE =

HARRISBURG AREA OFFICE
100 Chestnut Street, Room 310
Harrisburg, Pennsylvania 17101

NOV 19 {089

Mr. Stephen Y. Arella, Chief

New Jersey/Puerto Rico Section
Environmental Impacts Branch

U.S. Environmental Protection Agency
26 Federal Plaza

Mew York, New York 10278

Dear Mr. Arella:

This responds to your letter of September 3, 1980, to Regional Director
Larsen requesting information on the presence of endangered species
within the Rockaway Valley Regional Sewerage Authority 201 Facility
Plan area, Morris County, New Jersey.

The small whorled pogonia is being proposed as an endangered species
but its known distribution in New Jersey does not-include Morris County
(copy of notice from September 11, 1980, Federal Register enclosed).
Neither the endangered bald eagle, peregrine falcon, nor Indiana bat

is known to occur in the project area described in Figure 2-3, Proposed
Service Areas (Draft) that accompanied your letter.

Except for occasional trans1ent species, nc federally listed or proposed
species under our jurisdiction are known to exist in the project impact
area. Therefore, no Biological Assessment of further Section 7 consult-
ation is required with the Fish and Wildlife Service (FWS). Should project
plans change, or if additional information on listed or proposed species
becomes available, this determination may be reconsidered.

The authority for responding to requests for species lists and initial
Section 7 consultation has been delegated to Area Managers of the FWS.

In the future, please address such requests for the States of New Jersey,
Pennsylvania and New York to this office.

A-11



This response relates only to endangered species under our jurisdiction.
It does not address other FWS concerns under the F1sh and Wildlife
Coordination Act or other legislation,

A comp11at1on of federally 11sted,endangered and thfeatened species
in New Jersey is enclosed for your information.

Sincerely yours,

N 8 Clgpn

Norman R. Chupp
Area Manager

Enclosures

A-12



TIOIRALLY LISTID INDANGZIRZD AND THERZATINID SPECIZES
IN NEW JZ3S5TY
' o——cn Na=e Scilentific Naze Status Discribuction
' FIsEESs:
Sturgeon, shortnose® Acineaser brevirosco=m E Eudson and Delavare Rivers
. ‘ plus other Atlapric
coastal rivers
\ REPTILES:
\ Turctle, green* Chelonia mvéas T Oceanic sucmer visicor
coastal waters
Tuzrtle, hawksbills Zret=ochelvs imbricata E Oceanic swz==er visitor
. ccastal waters
Turtle, leatherdack* Der—ochelys coriacea E Oceanic suw=mer resident
. coastal waters ‘
‘ Turtle, loggzerhead* Caretta carercta T Oceanic su=mer resident
ccastal waters
i rarely pests:
. Czpe Yay and Atlantic
Counties
Turtle, Atlancic Leoidochelvys kampidi . E Oceanic sw=mer resident
Ridley* - coastal waters
BIRDS:
Eagle, bald Ballaeetus leucoceshalus E Encire stace
Talcon, Americaa Talco peregrinus anatum E Entire state -
peregrice : re-establistmenr to

Talcon, Arctic
peregrine

Cougar, eastern

blue*
finback*

Falso peregriaus tundrius

felils concolor cougar

MOLLUSKS:
None

PLANTS:
Noge

*Txcept §
y vestad wic

bumpback#*
righc*
sei*
sper3*

Balaenootera wmusculus
Balaenovcera ohysalus
Megaptera novaeangliae
Eubalaena spp. (all species)
Balaenovtera boreali
Physeter catodon

]

MM

former breeding range
in progress

Eacire state nigratory -
no nesting

fntire state ~ probably
extinct
Oceanic
Oceanic
Oceanic
Oceanic
Oc=anic
Oceanic

or sea turzle aesting hatirat, principal respoesibiliczy for these specias

the Nationmal Marire Tisheries Service.

G3
A-13
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Crave Mo
Cay
. Frevore Prigused
NC. Vo RMNGION e T 225, 274, 2L, 274,
. 202A 293

9. Authority to instituled rule maki-ng.

. p\uceedings, showings reguired, cut-off
- pircedures, and filing requirements are

colained in the attached Appendix and
areyincorporated by reference herein.

: comments on or before
- 13, 1980. - )
ther information concerning
ing. contact Myrz G. Kovey,
ureau, (202) 632-7792. -

mbers of e public should

Broadcast
However, &

{spoken or writte:\) concerning the
ird rule making other

-

Henry L Baumana, .
Chief, Policy ond Ruies Di\isian,
Bureou.

—

Appendix

1. Pursuant to authnnh
Sechons 4(i). 5(d){1). 303 (g and {r). and
307{b) of the Communicatiops Act of
1834, as amended, and Secti
0.281{b)(6) of the Commissiok’s Rules, IT
1S PROPOSED TO AMEND the FM
Table of Assignments, Seclion\ 73. "02(‘0)
of the Commission’s Rules an
Regulations, 2s sat forth in the [Votice of
Proposed Rule Making to whicl\ this
Appendix is attached.

2. Showings reguired. Commers are
invited on the preposa){s) discussid in
the Notice of Proposed Rule Mzalisk to
which this Appendix is attached.
Proponent{s) will be expected 1o an:
whalever questions are presented in
initial comments. The proponents ofe
proposed essignment is also expecied
comments even if it only resubmits
ncorporates by re’e'ence its former
pieadings. 1 should also restate its
present intention to 2pply for the
channel if it is 2ssigned, and. U

v er

" before the dat

authorized. to build the station
promptly. Failure to file may Jead to
denial of the request.

3. Cul-off procedures. The following
rocedurcs will govern the
nsideration of filings in this -
fAuceeding.

a) Coumerproposals advanced in this
priceeding itself will be considered. if
adianced in initial comments, so that_
parYes may comment on them in reply
comXaents. They will not be considered

filed befkre the date for filing inital
com:nen herein. If they are filed later
than thatlthey will nol be considered in °
connectio with the decision in l}us
docket.

4. CommAats ond rep!y comments;
service. Purjuant lo applicable
procedures skt out in Sections 1.415 and
1.420 of \he Commission's Rules and _
Regulations, ijterested parties may file_
commenlis anc\reply comments on or
sel Jorth in the Notice
Moking to which this
hed. All submissions

appropriate -

Such comments and r.
shall be accompanied
service. {See § 1.420{a).
Commission Rules.)

ly comments

S. Number of copies.
with the provisions of Se
the Commission’s Rules a
Regulations, an orginal andfour copies
of all comments, reply comryents,
pleadings. briels, or other dikuments
shall be furnished the Comm¥sion.

6. Public inspection of filingx. All
filings made in this proceedmg vill be
available for examination by inkerested
parties during regular business Rpurs in
the Commission’s Public Referen

Room a! its headguariers, 1219 M Jureel,
N.W., Weashingtlon, D.C.

IFR Dot 80~ 26052 Tiied #3080, 8 45 4}

BILLING CODE 712-01—4 i *

A-14

_ralemaking coni

NTERSTATE COMMERCE
OMMISSION

o CFR Part 1080
Parte No. 364 (Sub-1))

Fr 'lgi"ﬂ Forwarder Conlract Rates—
Imjlementation of Pub, L 95-296

acENCY: Interstate Commerce ~
nissioner.

: Extension of time to nom:e of
propoded rulemaking. .

summzAy: The Commission proposed,
by noticd a1 45 FR 53190, Augusi 11,
1980, 10 ripdify existing rules 1o allow
the filing { contract rates between

. freight forv\arders and rail and water .

carriers. Th4 notice of proposed
rulemaking syt Seplember10. 1380 as

the due cate 79r comments. A 30-day
exjension has \een requested on behalf
of various ocezy carriers and ocean
rences. While the
changes accompRshed in Pub. L. 96-296 °
are straightforwa . there appear to be
some ccmphcaho regarding the

" impact and impiemkntalion of this

statutory change, n&2bly, with respect -
to waler cafriers subject to the Shipping
Act of 1916. We will deant the 30-day
exiension. In view of e 180-day time
limit, no further extenslons will be ~
authorized.
DaTES: The comment peXod is extended
until October 10, 1980. -

ADDRESS: Send comments\to: Office of
Praceedings, Room 5356, T
Commerce Commission, W
D.C. 20423,

FOR FURTHER INFORMATION
Richard B. Felder, (202) 275-7%93, or jane
Muckall, (202) 275-7656. .

(¢9 U.S.C. 10321, 10403(3](4][5] 1049, and

10766(b). 5 U.S.C. 553)

Decided: Augusl 26,1980,

By the Commission, Darius W, CGayXins, )r.
Chairman.

Agatha Ll Mergcnowch,

~Secretary.

(FR Doc. 802864 Filed 210-80. 848 m]
BILLING CODE 7035-01-M

—t—

DEPARTMENT OF THE INTERIOR
Fish and Wiidlife Service
50 CFR Part 17

Endangered and Threatened Wildlife
and Plants; Proposal To Determine
“Isotria medeoloides™ (Small Whorled
Pogonia) to he an Endangered Species

AGENCY: Fish and Wildlife Service,
Inierior.

acTion: Proposal. .
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sumuary: The U.S. Fish and Wildlife
Service prepesces 1o determine a plant,
Isotrie medeoloides {small whorled
ppgonia). lo be an Endangered species
under the #uthority contained in the
Endanzered Species Act of 1973, °
Historically, this plant has been known
o occur in 49 counlies in 17 easlern
States and Canadd In 1979, it was
known 10 occur in 12 counties in11” ” -
different States and one countyin =~ = -
Ontario, Canada The continued Co-
existence of this specxes is endangered
by taking of the plants and the loss of ~
habitaL A determination of Jsotria -
mzdeoloides to be an Endangared
species would implement the protection
provided by the Endangered Spec:es Act
of 1873 as amended. _*
DATES: Comments from the pubhc must
e received by November 10. 1980, -
Comments from the Governors of
affected Stales musl be receiv ed by
December10,1980.- - . -
FOR FURTHER INFORMATION cou‘rm.‘r
#r. Richard Dyer, U.S. Fish and Wildlife
Service, D_,.ar‘xment of the Interior, One
Ge'eway Center, Suile 700, Neron
Corner. MA 02158, .+ - .
AcoResSES: Comments and male—:als
concerning this proposal, preferably in
triplicate, should be sent to the Regional
Girector, U.S. Fisk and Wildlife Service,
One Gatewav Center. Suile 700, Newton
Corner. MA 02158. Comunents and |
materials received will be available for
public inspection during normal ¢
busincss hours at the Service’s Office of
Znlargered Species at the above
sndrezs. - .
SUPPLEMENTARY INFORMATINN: Isotna -
medeoloides (small whorled pogonia) is
ofien referred to as the rarest orchid in
America. There are only 16 known _
populations in the easiern United States
and Canada. Approximalely 150-175 °
individua!l plants ocowr al these 16 sites.-
The piant can be found in a variety of
forest types bul is mos! often associated
with relatively open areas in deciduous
hardwoods; either beech- -birch-maple or
oak-hickery. The spectrum of habilats *
includes dry, rocky, wooded slopbs to
moist streambanks. . -~ - -

One or two vellowish-green flowers
appear from mid-May in the south to
mid-June in the north above a whorl of 5
or 6 light green, elliptic, somewhat
peoinled leaves. The sepals are up to 2.5
cm long and help distinguish this species
[rum the other member of the genus,
Isotric verticillota. At maturity the
p.ants are 9.5—25 cm tall.,

The conlinued existence of this plant
is Leing threalened by the inadvertent
loss of populations to habitat alteration,
such as golf courses, housing complexes
etc., and {aking by collectors for other

than commercial purpuses. Today there
are nearly as many, if no! more. dried
specimens of /sol-io medevloides in
herbaria than are known to exist in the

. wild. This rule proposes o delermine

Isolrio medeoloides to be Endangered.
and implements the prolection provided -
by the Encangered Species Act of 1973.
Critical Habital is not being proposed.
The following paragraphs further
discuss the sections 1o date involving
this plant, the threals 1o the plant, and
effects of the proposed action.

The United Siates pluced this species
on a provisional list in the Annex 1o the
Convention on Nature Projection and
\ildlife Preservation in the Wesiern
Hemisphere (CNPWP) during a -
conference held in Mar del Plata,
Argentina, 18-22 October, 1965. Sections
Z and 8 of the Endangered Species Act
of 1973 as amended. provide the US.
implementing egislation of this
Convention. The President. by Executive
Order 11911 {41 FR 15583-15684),
designated the Secretary of the Interior
to act on behalf of and to represent the
U.S. in all regards as required by the
CNPWP, and required that he consuit
with other departments and agencies as

; reqmred. Ll

This species ‘was placed on Appendix’
11 of the Convention on international
Trade in Encangered Species of Wild
Fauna and Flora {CITES}) at the original
plenipolentiary conference in
Washingion, D.C. in February and -
March, 1973 Tt L . o

..
~

Backvround e .‘-

Section 12 of the Endangered Species
Act of 2973 directed the Secretary of the
Smithsonian Institution 10 prepare a
report on those plants considered to be
endangered, threatened, or extincl This
report, designated as House Document
No. 94-51, was presenied to Congress on
January 9, 1975. On July 1, 1975, the
Director published & nolice in the
rederal Regisier (30 FR 27823-27524) of
his acceptance of the report of the
Smithsonian Institution as a petition
within the context of Section 4(c)(2) of
the Act, and of his inikntion thereby to
review the status of the plant taxa
named within. Oa June 16, 1976, the
Service published a proposed rule in the
Federal Regisler {41 FR 24523-24572) 10
delermine approximalely 1.700 vascular
plant species to be Endangered species

. pursuanl to Seclion 4 of the Act. This list
* of 1,700 plant taxa was assembled on

the basis of comments and data
received by the Smithsenian Institution
and the Service in response 1o House
Document No. 84-51 and e july 1, 1975,
Federal Register publication. Jsoiria
medeoloides was included in the July 1,
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1972, notice of revivrs and the June 36,
1976 rovczal
Foliowing the June 18, 1476, proposal,

" huncreds of comments were received

from individuals. convervation .
rgznizations. belanical groups,
bt.su"ess and professional organizations.

~ Few of these comrents were specilic in

nature in that they did aot address
individual plant species. Most comments
addressed the program or the concept of
endangered plants and their protection-
and regulation. These comments are
summarized in the April 25, 1978,
Federal Register publication of a final
rule which also determined 13 plant
species to be Endangered or Threatened
species {33 FR 17909-17916]. Addilional
comments which are received during the
comment period for this proposal will be
summarized in the final rule,

In the jun2 24. 1977 Federal Reg}siar
{42 FR 32373-32381), the Service
published @ final rule detailing the
regulations to protect Endangered and
Threatlenec plant species. The rule
established prohibitiuns and a permit
procedure lo grant exc:ptions, under
certain circunistances, lo the
prohibitions. .

The Endangered S,u.c:es Act

Amendments of 1973 require that aﬂ

_propo<als over two vears old ba

withdrawn. A cne yoar grace period was
given o propcsals already cver two
vears old. On December 15, .979. the
Service published a nutize withdrawing
the June 16, 1876, proposal along with -~
four other propesals which had expired.
The Service now has sufficien! new
information (o warra.l IEPFOy\JBlda
Isoirio medeoioiges.

Critical Habitat is not béing proposed
for Isotriv medseoloides primarily
because of the history of taking of this
species and the lack of taking
prohibitions in the Act. Bringing Further™”
general public attention to existing '
populations +ia Critical Habitat
designation would in itself be a threat to
the plant

The Department has deternined that
this is nol a significant rule and does not
require the preparation of a regulalory
analysis under Execulive Orcder 12044
and 43 CFR 24. -

Summary of Faclors Affecting the
Spedies

Secticn 4] 1} of the c_ndangerpd
Species Act {16 U.5.C. 1331 &/ s2q.)
siales thal Lhe Secretary of Interior shall
deterinine whether any species is an
Endangered species or a Threatened

species due 1o ¢ne or more of the five
faciors dasuribed in Secticn 4{a) of the
Act. These factors and thair application
to Iso:.-ia medevioices {small whorled
pugcnia) are as follows:
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Isoiric megdevioides

{1) Présent or threotened destruction,
modificolion or curicilment of its .
}:‘JI or range. Isotric medeoloides
h storically been known to occur in
49 counties in 17 eastern Stales and
Canada. Today it is known to exist in 12
_ counties in 11 different States and one

- county in Ontario, Canada as no!ed m .

. Table 1. . - ..
. Table 1.—J:stnbubon of lsama Madeolo/des
(Small Whorled Pogonia)
Surre Coumy Town
Covectarr: Hahord Mddtelt';ﬂk
Lachvhed oo Brookfend,
hrw Haven Ne=w Haven,

Now LONGON. e Stettord hd
Mew LONOOM v e Locyamd

New London . Lyma. o>°
hew Lowaone.. Vwaiedond,

Gar pa £
. Navona) Forest
Hal oM e Craaooches
. - Kavonal Forest
orcag FRansaiph®, :
Mraznaers . Hampswe o Eas Hadwy,
[LP- ST Y — - - L Hatwrt =~
Voon Bofimger Gien Aben, *
bore Famprtee .. Beinnzp Anon,
Beanad . Meredith
Sutiond Madowry.,
Srationd Mhon
Svatord Samnguon,
MemTack? e Exsom,
. Grahon Souam Lake, .
Carrol Brookfield,
Camroll® Magfann,
New Jorey Buwrpen Frankin Lates.
Bwrpon Coostar
% Mercmr Trenan, _
Susser®. Moriague.
./ Scrrvax Spaa. ~
. New York, Nassay Harmpsisad
Oroncaga Manbut, .
Rockland Tasganttwn. . o
Suioh, Wynndanck, |
(LD T S » Y )
" Washngion ... Fort Edwand
Marw Kenrabec®, Kont's M, .
. Cumnberiand North Sabag
Oriord Norway. .
Warvand MOMPOTEY e NOrth Chrewy
MONDOMY . Chase.
. Bethesar
Norpy Cat i . Magon’, Narcatala
. - Natonal Forest. .
. Hamen._ " Unknown,
HONGUBON . Handersonvilia,
Moumt Ary.
Pervwyvania Cenve®. Por Mavida.
Green ... 1
MOMBOMNY e, Wilkow GrOwe,
Borks R g
- Phila3eiphil e Priageiohia.
. Crester — WeS chesian.
Morvoe East Svouisasg.

Ruooe arde e PIOVOONS .. GloCesiN.
KR e WS Groeemnch,

Sout Camint e, Oconee’, Surmer Nauona)
. Forest
Vermere e Butngion
VP cm s DuSIsngram... Unancemy,
Giocenar' .. Whae Mash
Jamas CAy. e Wikiamalarg
. Mw Koo e Urdncem,
Canacs Evan®, Uoure Seem.

1 Exant populshions ip 1979/1860

A shor! essessment of the species
status in Canads and by state is as
{oll '

ticut: Hislorically, Jsotria
mececloides has been collected from
eight towns in the State (Mehrhoff,

1478). There is only one plant now |
known 1o exis! and tha!l is on private
land in the fown of Myslic. This plant
hes not fiowered in recent years and
was transplanted from the wild. Thus it
35 not listed in Table 1, Although the -

‘vitality of this plant i5 queshonable itis

the only known * successful :
transplantation. -~ - +-

+ Georgia: Previous o this mlc there
has never been a record of occurrence
for Isotria medeoloides in Georgia. .
Three populations are now knoven fo
have occurred although only one
population of five plants was extant in
1879. This population formerly consisted
of 15-22 plants when first discovered in
the Jate 1960's. All three sites are on the

. Cbatahoochee National Forest, however.

one of the three sites was recently -
eradicated by roed expapsion. .
Miinois: The Randolpb County
pepulation is the only known station in
the State. In 1979 there was one plant
found at this site. A report of a Pope

. County population is eironeous. .

Maine: The North Sebago population
formerly consisied of six or seven plants

when first discovéred in 1954. One plant _

was seen in 1976 and none have
appeared since. The site is on privalely
owned Jand and has not been disturbed
(Eastman, 1978). The Norway population
bas not been relocated nor is it now
known to exist. In 1923 approximately
35 planls were counied at the Norway
site in a partly open woodland of beech
and red maple (Eames, 1925) The
Jargest known population occurs’in

. Kent's Hill, Kennebec County. An

estimated 50-75 plants were chsco»ered
at this sile in 2980,

Maryland This species has not been -
collected in Maryland since 1930. The
former Jocalities in North Chevy Chase
and Bethesda have been absorbed by
the expanding suburban sprawl of
Washington, D.C. Isotria medeoloides is
believed to be extirpaied in the Siate
(Broome. £1 al., 1979), -

Maessochusetts: There is one old
record of occurrence for this plant'in
East Hadley. MA. It has not been
recorded in the Slate since 31298 and
efforts to find individuals
knowledgeable of its existence in
Mazssachusetts have been unsuccessful
{Coddinglon and Fieid, 1478).

Michigan: Isatrio medegloides is
proiected under State law 2s an °
endangered species. The Berrien County
site consisted of two plants in 1978,
Twelve plants were known 10 occur in
1952 and seven plants in 1970 {Case and

. Schwab, 1971). The zrea is being siowly

developed. further endangering the on.ly
known colony in Michigan.

Missouri: There is one old 1857 record
for this species on a wooded limesione
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hill ncar Glen Alien. This population has
no! been rediscovered alter several
searches (Stevermark. 1463). There is
some queslion aboul its original
occurrence in the State.

New Hompshire: Historically, Isotria
mecdeoloides has been collected from
esgh! lowns in central New Hampshire. _
There are two extanl populalions in the
Stale, one in the town of Epsom that has
been watched by local botanists for
several years, the other. discovered in -
1980, in the town of Madison. In 1979, 12
plants were extant at the Epsom site.
Fourleen plants were noted at the
Madison site, with three additional
plants about one quarter of a mile away.
Both areas are on private Jand, however,
ownership of the land and the poienhd
jor development! are unknown. -

New: Jersey: Approumale]y e:ghl

" plants were observed in the fown of

Montague in 1979. The plants are on
privately owned land and there is no
known threat 1o the population. Other * .
than this locality the most recent record
for the State was near Franklin Lakes -
where approximately 30 piants were.’
noted in 1935. None are now known | lo

" exist at this site. The other reporied .

Jocalities are of ancient vintage and ho .
longer believed to exist. .
New York: Tbere are six h:slonca]

records for the small whorled pogonia in -

the Siate. Most of the records.are from
the late 1800°s thru the early 1900's with

~ precise Jocalities unknown. The Manlius-

populalion was originally discovered in
1961 when several plants were noted. In
recent vears only one plant has been
seen at this site with the last
appearance in 1976. There are no known-
extant populations Mitchell, et al.
1980)

North Corolina: The second largesl

Lnown population of 27 plants occurson + -

the Nantahala National Forest. The
Forest Service is aware of the locality
and has modified timber management
practices within a small area o protect
the plants. There is only a very slight
economic impact resulting from . )
protecting the area. The Forest Service
has been most conscientious in carrying
ou! their responsibilities under the

‘Endangered Species Acl. Field

personnel and tiiber markers have
been trained in identification and are
aware of the need 1o protect the plants.
No other populations are known 10 exist
in the State.

Isotria medeoloides is listed as an
endangered plant in North Carolina. The
legislation protecting endangered plants
in the State prohibits their removal from
private property without the
Jandowner's permission, and prohibits -
commerce in the species. In addition,
when a State listed species occurs on
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Tands administered by the V.S, Forest’
Service. us is the case for /solria
medeoloides in North Carolina, the
Forest Service will protect the species as
though it were Federally listed. ..

Pennsylvania: There are six historical
and one presently known'\ocalily of
Isolrio medeoloides in Pennsylvania, -
There are two extant populahons in Port
Matilda which were seen in 31979. One
sile contained three plants and the cther
contained two. The plants are on private
land and logging operations have been
. \olnman!) restricted at tha specific
sites. The other Jocality records for the
p'ant are a minimum of 50 years old and
the orchid's continued existence at these
sites is doubtful [VWiegman, 1979)

Rhode Islond: Twelve plantsin’ - -
Glocester, Rhode Island, were known lo
exis! in 1979. This population has been

monilored since 1847 and has showna -
gradual decline of individual plants. The _

site is on privately ownedland and-.
adjacent lots bave been cleared for ...
houses. A national conservation . .
organization is presenty pursuing -.
acquisition of this site. A second --
population in West Greenwich, Rhode
Island bas also been monilored since

of two planis euch were found near
Mount Salem in 1977 (Stewart. 1477).
The status of this population has not
chnged.

A summary of the species’ siatus
shows that approximately 150-175
plants at 16 different siles were known
1o exist in the eastern United States and ~
Canada a! the end of the 1978~1980 field
seasons. Three of these sites are located
on U.S. Forest Service land. The
remainder are believed to be on
privately owned land. - ..

Many people feel that the disclesure
of specific localities will further . _
endanger the species’ continued . -._
existence. Due to the documented
history of taking for scientific puposes

" those fears are nol unfounded. On the

other hand. many former localities, some
daling back to the late 1800's, bave been
inadvertently Jost to Labital alteration.
Based on herbaria Jabel data and recent
field checks of these snes shopping
malls, housing developments, and golf
courses now mark the localities of -+
historical populations. Any conservation
program jor the species must balance
these two somewhat opposing factors,
Other reasons jor the species’ .

1957 when 23 plants were noled. In 1861 . disappearance throughout its range are

there were 15 plants at this site, in 1973,
four plants. Ln 1978 no plants were found
and none Lave been seen since (Church
and Champlin, 1978). = .- = °°

South Carolina: Three planis were
seen in 1979, on the Sumter National
Forest. Previous 1o the preparation of .
the proposed rulemaking the Forest
Service was not aware of the plants at

this site. Compliance with Forest Service

policies as staled in the January 1980
Manual on Wiidlife and Fish
Managemenl Amendmen! No. 136

. sbould help insure the proiection of this

population. No other populations are .

known to exist in the State, . - -
Vermont: The Burlinglon, Vermont
locality was found in 1902. A golf course
. now occupies the site. The seferenced
habitat of “hemlock woods™ appears to
be an exception 1o the general rule of
deciduous hardwoods. No other
localities are known {Countryman,
1978). :
Vi -gm:a The lehamsburg Virginia

pcpulation appears to be one of the most

well known sites of Isotrioc medeoloides.
In 1921 the late E. }. Grimes described
the area and noled 35 plants {Grimes,
1921). In 1879, only one plant was
known 1o occur al what is believed 1o be
the same area. The habitat for the
species stil] exists but is being
threatened by residential development.
There are no other krnown extant
pogpulalions in the State.

Canoda: There is only one record of
occurrence in Canada. Two populations

nol so clear. Some populations such as
the one in Glocester, Rhode Island, have
been monitored for a period of years
and there has been a g.‘a'dual decline in
the number of individual plants from 28
in 2947 Yo four in 1978. However, in 1978,
12 plants were seen. Other known -
populations have displaved-similar
characteristics. One popular source
(Correll, 1930) states that the species.
may remain dormanl for up 10 20 years,
- however, this has not been

. substantialed from av sileble scientific

evidence.

Except for the th..‘ee populabons on
Forest Service land. the remaining
extanl Jocalities occur on privale Jands
where specific ownership has nol yet
been deiermined. In certain instances,
lands adjacent to these known localities

~ are being cleared for house Jots, further
" endangering the continued exislence of
- the species.

{2} Overutilization for cammerc:al
sporiing. scientific or educational

purposes. Collecting for scientific

purposes has contributed to the loss of
many plants. There are specimens of
Isoiria medeolaides in all major eastern
institutional herbaria and many private
collections. In several instances the
available literature documents the
removal of specimens for “the scientific
record.” Wild[lower garden enthusiasts
are known 1o have tahen this specizs
from the wild and attempled
transplantation lo a more convenient
locality. The rarity of this orchid makes
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" it the object of interest by professivnals

and amaleurs alike.

{3) Discase or precstion {i ncludmg
grazing). Not applicable to this species.

(4] The made-quu::t of ex:slmg
regulotory mechenisms. There is no
provision in the Endangered Species Act
which would ofler the species protecton
from coliectors or private sctions. Only
the S:ales of Michigan and North
Caroiina have officially listed Isolria
medeoluides as an endangered plant
Michigan 1eg'slahon provides . .
prohibition agains! “taking™ of the
orchid. Also under Michigan Public Act
No. 203, the Department of Natural
Resources kas been given responsibility
for conducting "investigations on fish,
plants, and wildlife in order to develop
information relating to papulation,
distribution, habitat needs. limiting
factors and other biological and
ecological data to determine
managemen! measures necessary for
their continued ability 1o systain .
themselves successfully.” The key in"
this State program is the indentification
and protection of habitats using- - =
available State laws and regulations. -

The legislation protecting £ndangered

. plants in North Carolina prohibits their

removal from private property without
the landowner's permission, and
prevenls commerce in the species.In .
addilion. when a State listed species
occurs on lands adminisiered by the
U.S. Forest Service, 2s is the Sase for
Isotrio medeolvides in North Carolina,’
the Forest Service will protect the
species as though it were Federally
listed. -

The Forest Service's regulauons -
prohibit removing, destroying, or .
camaging any piant that is classified as
a threatened, endangered. rare, or -
unique species (42 FR 2956-2962). These .
regulations, however, may be difficult to
enforce, and do not provide all of the
prolection and funding mechanisms
furnished by the Endangered Speciss
Act. - - -

Official listing under the Encdangered
Species Act of 1973, as amended, will
provide 3 means by which various
conservation and recovery actions can
be impleinented to insure the continued
exisience of this plant lhroughout its
range.

(5) Other notural or mon-mode foctors
offecting its continued existence. The
species’ bnolog\ is not well understood
but there is evidence of continuing -
decline in several known populations.
The limited number and size of existing
populations are cavsé for concern as
natural factors could lead 10 the
extinction of the species.

Although populations lost by habitat

alteration are obvious, the habitats of

’
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sume dn:clining populations heve not
“significantly™ changed over the period
of abservance. Many theories could be
ced in attempts to explain the
s es’ apparent natural decline. What
is apparent may be due 1o no one factor
but a number of faclors acling = =
inlerdependently. Natura) successional,
changes. microclimatic paramelers and ~
failure or success in reproductlive —.—.
mechanisms are but a few of the ..
unknown aspects of the species” biclogy
that need to be undersiood before the’
reasons for the decline can be
understood and bopefully reversed.

Critical Habitat -

Critical Habitat is not being proposed
for Isotric medecloides, due 10 the .
extreme rarity of this orchid. the
documented history of taking. and the .
greal interes! in this species by many
botanists and wildflower enthusiasts. It -
would not be prudent or in the best
interest of the species to bring further _ .

.altention to site specific areas via
Critical Habitat designation.

Effecis of This Ptoposal i P‘uhhshed asa
FisalRule . - oo, .-

In addition to the effects dncussed
above, the effects of this proposal if .
publisbed as a final rule would mclude
but would not necessarily be limited to, .

entioned below. -

Act and implementing regulatxons
published io the June 24, 1977 Federal -~
Resister set forth a series of general )
probibitions and exceplions which apply
1o all Endangered plant species. The
regulations referred to above, which.
periain to Endangered plants, are found
at §17.61 ofso CFR and are summaru.ed
below. -

With respect \o Isotria medeoloides,
all prohibitions of section 9{a){2} of the
Acl as implemented by Section 17.61,
would apply. These prohibitions, in part,
would make il illegal for any person
subject 1o the jurisdiction of the United

sates io import or export, trensport in
interstate or foreign commerce in the
course of a commercial aclivity, or sell
or offer for sale this species in interstate

o ——

or foreign commerce. Certain exceptions .

could apply to agents of the Service and
State conservation agencies. The Act
anc Section 17.62 of the regulation also
provide for the issuance of permils to _
carry oul otherwise proh:bned activities
invoiving Endangered spemes under
certain circumstances.

Section 7{a) of the Act prowdes that
each Federal agency shall confer with
the Secretary on ny gency action
wh*s Jinely 10 jeopardize the
conied exisience of any species
proposed ‘o be listed under Section 4.
Section 7{a) of the Act also requires

Federal agencics to evaluate their

actions with respect 10 any species

“which is listed us Endangered of

Threatened. This protection would
accrue {0 /sotria medeoloides il it is
later determined to be Endangered as a
result of this proposeal. -
Provisions for Interzpency

Cooperation which implement Section 7.
‘of the Act are codified at 50 CFR Part

402. If published as a final rule this

proposal would require Federal agencies

to insure thal activities they authorize,
fund. or carry oul. are not likely to
jeopardize the continued existence of
Isotric medeoloides. The Critical

Habitat clause would not be applicable

since Critical Habital is not being
officially designated. -
Since populations of Isotria '

medeoloides are known to occur on U.S.

Fores: Semvice Jands in North Carolina
and South Carolina, the Forest Service

wouid be required 1o carry out programs

for the species' conservation, and to
insure that its actions are not likely to
jeopardize the species’ continued
existence. The Forest Service’ s T .
regulations prohibit removing, .
destroying. or damaging any plant that
is classified 2s a threatened, .
endangered, rare, or unique species (36
CFR 261.8{b)). and are consistent with

the purposes of the Act. No other impact

on Federal activities is foreseen.”

Natiopal Environmental Policy Act |

A draft environmental assessmient has
been prepared in conjunction with this’

proposal. 11 is on file at the Service's
Regional Office, One Gateway Center,
Suite 700. Newton Comer. MA 02158,
and may be examined during regular

business hours. A determination will be

made at the time of final rulemaking as

to whether this is a major Federal action”

which would significantly affect the .
quality of the human environment

within the meaning of Section 102(2)(C)

of the National Environmental Policy
Act of 1989, .

Public Comments Solicited

The Direclor intends that if a rule is
finally adopied it will be as sccurate
angd effective as possible in the™ -
conservation of any Endangered or
Threatened species. Therefore. any
commenls or suggestions from the
public, other concerned governmental
sgencies, the scientific community.,
industry, privale interests, or any other
inleresied party concerning any aspect
of these propused rules are hereby
solicited. Comments particularly are
sought concerning:

{1} Biological or other relevant data -
concerning any threa! (or the lack
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thereg!) to the specics included in this
proposal:

{2) Additional information concerning
the range and distribution of th:s
species:

{3) Current or planned activities in lhe
subject areas.

If promulgated. the regulalions on .

Isotria medeoloides will take into

consideration the comments and any *

additional information received by the ~
Director. and such communications may -
lead him to adopt final regulations that

. differ ffom this propesal.

“This proposal is being publxshed
under the authority contained in the
Endangered Species Acl of 1973, a5 .
amended (16 U.S.C. 1531 ef seq.; 87 Stat.
884). The prisnary avthor of this -
proposed rule is Mr. Rickard Dyer, U.S.
Fisb and Wildlife Service. Department
of the Inlerior, One Caleway Center, .
Suite 700, Newion Corner, MA 02158 .
[sulem-gam)
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1 0tis p.wposud to amend § 1722 by
adding. in alphabetical ordes, the -
following to the list of plants:

amend Part 17, Sulichapter B of Chapier
1. Title 50 of the Code of Federal
Regulations, as set forth below:

U.S. Fish and Wildlife Service. Region 5.
Newtur Corner, MA. ,

Accordingly. it is hereh;y proposed lo

"§11.12 Endangered and threatened plants.

,Lynn A, Greeowaly,

- .
-

Sowcwe

Soentie rame Comnon name

Hrtone ange

- -

Orp*vcacess. Isora raveoindes. Onshud tandy STalf emoned

poyora,

. ~

Ca~azs ang USA (CT, GA 1L, MA MD, ME, Mi,
MO, NH, RJ, NY, NG, PA, Al SC, VA snd A

Daied: Seprember 3,1980. - -

. 3

Director, Fish and Wildlife Service.  °
IFR Doc. a-5728? Fiied $-10-20 248 s
BILLING CODE £310-58-8 - - s z

- -

SOCFRPanBD . -

-

Federal Aid in Fish and Wnldlife

.

Restoration -+ °- -

acewey: Fish and Wildlife Sennce.
In.enor

AcTiON: CosTection, proposed revisions
10 regulations applicable to the Federal

Aid in Wildiife Resloration Act and the _

Federal Aid in Fish Restoration Act.

summMaRY: In FR 80-26250 appearing at -
pzge 57471 in the Federal Register of
August 28, 1980, z portion of the -
proposed rales was inadvertently
omitted. This notice publ'shes the
omitted text. - -

pATES: The original date for receipt of .
comments is extended to Oclober 31,
1980. -

ADDRESSES: Any comments on the
proposed requirements should be
submitted to the Chief, Division of
Federal Aid, U.S. Fish and Wildlife
Service, Washington, D.C. 20240. -

FOR FURTHER INFORMATION CONTACT:
Charles K. Phenicie, Chiel, Division of
Federal Aid. U.S. Fish and Wildlife
Service, Washington, D.C. 20240, .
telephone 703/235-1526. :
SUPPLEZMEINTARY INFORMATION: On page
$7471, the following should be added as
§ 80.1 (d) through (j}:

§ 80.1 Definitions.

{d) Secretary. The Secretary of the
Interior or his designaled representative.
{e) Director. The Director of the U.S.

Fish and Wildlife Service. or his
designated representative. The Direclor,
serves as the Secretary’s representalive
in matters relating to the aémiristrstion
and execution of the Federa] Aid Acts.

-

(!} Regional Director. The Regional
irector of the U.S. Fish apd Wildlife
Service.or his aesngnaled .
represeniative. ' . ’

(8) Federal Aid Manual. The
publication of the U.S. Fish and Wildlife
Service which contairs policies,
standards and procedures required for
participation in the benefits of the Acts.

(h) Project. A program of related
undertakings necessary 10 fulfill a
defined need which is consistent vnth
the purposes of the AcL. . : -

(i) Comprehensive fish and w:ldhfe
management plon. A document
describing the State's plan for meeting
the Jong-range needs of the public for
fish and wildlife resources, dnd the | .
system for managing the plan.-_ -

(3} Federal Aid Funds. Funds provnded

" under Federal Aid Acls. -

Section 80.2 is added as follows:. ‘

§80.2 Eligibility.

Participation in the benefils of the
Acts is hmned to State fish and wnldhfe -
agencies as specified below: -

(a) Federal Aid in Sport Fish’ ’
Resioration—Each of the 50 States, the
Commonwealth of Puerto Rico, Guam,
the Virgin Islands, .nd American
Samoa. ’

{b) Federal Aid in W\ldllfe
Restoration—Each of the 50 States, the
Commonwealth of Puerto Rico, Guam,
and the Virgin Islands: except that the
benefiits afforded by Section 4{b) of the

* Act relsting 10 hurter education projects

are limited 1o the 50 States.
Dated: Seplember 8. 1980.
M.]. Spear,
Acting Directos U.S. F' 'sh end Wildlife Sen ice.

177 Dasc M- 236 Fliet S=10-00: & 42 sm)
PILUNG CODE 4310-55-M
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DEPARTMENT OF COHM"-’RCE

-

Nahonal Oceamc and Atmosphenc -
Admmlstratvon Coe -

50 CFR Parts 611 and 572

Groundfish of the Gulf ol’ Alaska:

Approval of Fishery Maragement Plan”-

Amendment; Proposed Implemen.mg
Regu.atnons .. - ...

aGENCY: National Oceanicand  ©~
Almospheric Admm.st.rabou ('\JOA.A]I

Comunerce. - =

ACTIOR: Notice of approval of pan of
fishery management plan amendment
proposed rulemakm&

- -

_ SUMMARY: Part of amendment number 8
" 10 the Fishery Management Plan for the
Groundfish Fishery of the Gulf of
Alaska, submitied by the North Pacific
Fishery Management Council {Council),.
is approved. The amendment submitied
by the Council contains seven subparts, .
including the change of the management
vear \o conform o the calendar year,
and the elimination of any plan
expiration date. Six subpan.s are
approved, The seventh is still being -
reviewed by the Secretary of Commerce
{Secretary). Regulations 1o implement -
the approved portions of the amendment
are proposed for public comment.
DATE: Wrilten comments are invited
until Oclober 20, 1980. _
ADDRESS: Comments should be sent to:
Denton R. Moore, Chief, Permits and
egulations Division, National Marine
Fisheries Service, 3300 Whilehaven
Street, NW., Washington, D.C. 20235,
Telephone: [202) £34-7432
FOR FURTHER INFORMATION CONTACT: .
Mr. Robert W. McVey, Director, Aluska
Region, National Marine Fisheries



APPENDIX B

EARTH RESOURCES, GEOLOGY, AND HYDROLOGY

1. EARTH RESOURCES

la. Physiograohy and ToEOQfaghy

The RVFPA, located within the Arppalachian Highlands (one of eight
major physiographic regions in the United States) is comprised of two
of the Highlands' seven subdivisions, the Xew England and Piedmont
provinces.

The New England Province (the New Jersey Highlands) occupies the
western and central portions, approximately 95 percent, of the RVFPA.
The rocks are mostly Precamtrian to Cambrian granites and gneisses
which are highly folded and faulted. A series of parallel northeast-~
southwest trending ridges traverse the western portion of the area.

The Piedmont province, located in the eastern five percent of the
RVFPA, is separated from the New Jersey Highlands by a prominent
border fault and consists of Triassic sandstones and shales deposited
in intermontane basins formed during continental rifting.

During the Pleistocene time period, four main glacial advances
overode the RYFPA., The Wisconsin ice advance deposited thick layers
of sand, gravel, and clay ir its drainage channels and a wide blanket
of till over areas north of Wharton, Dover, and Denville. The till,
thin on the steep mountain slopes and thick in the valleys, modified
the pre-glacial topography. The Rockaway River Valley was a major
meltwater channel, resulting in deposition of unconsolidated sands and
gravels along the pre-glacial channel. The river course from
wWashington Pond to Boonton Reservoir is partially controlled by
bedrock faults and joints.

In the northern half of the RVFPA the topography is characterized
by ridges with flat tops and steep walled valleys. South of the
Rockaway River, the terrain is similar to the northerm section excerpt
that the valleys are deeper and narrower. Although near Dover the
rockaway River Valley is wide and flat, the river valley is generally
narrow and level to gently sloping.

"1b. Steep Slopes

Steep slopes, 15 cercent and greater, are significant because
construction in these areas may increase slope instability and
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significantly accelerate erosion of surface soils. Steep slope areas
are depicted in Figure 3-1.

1c. Flooidplains

Flood prone wetlands and floodplains (Figure 3-2) represent
locations where the probability of a 100-year flood occurring during
‘any particular year is approximately one percent (a 100-year
floodplain according to the U.S. Department of Housing and Urban
Development (Mayard, FEMA, June 3, 19%90)).

2. GROLOGY

2a. 3Bedrock Geology

Two tyves of bedrock are in the RVFPA, the Precambrian cystalline
rock, occupying the majority, and the sedimentary deposits. The
sedimentary deposits are found along Green Pond Mountain (Paleozoic
Age), and near Boonton Peservoir (Triassic Age). A fault zone that

strikes southwest-northeast separates the Triassic rocks from the
Precambrian ones.,

. - The Precambrian rocks consist of crystalline gneiss and
limestone., The gneiss usually occurs in tabular masses which strike
northeast and dip steeply to the south. The limestcne is found as
small isolated masses within the gneissic complex. Numerous fractures
intersect throughout this complex (Takle B-1). ‘

" The Paleozoic aged rocks consist of conglomerate, sandstone,
quartzite, shale, and limestone. They occur in a northeast-southwest
trending belt traversing the northern part of the RVFPA.

Triassic rocks, known as the Newark Group, underlie the eastern
tip of the RVFPA and consist of alternating soft sandstone and shales,
separated by three extruded basalt flows.

2b. Surficial Geology

Unconsolidated deposits mantle the bedrock surface throughout the
RVFPA. These deposits are as a rule of local distribution and consist
of clay, silt, sand, gravel, and boulders.

The Wisconsin ({last) glaciation left a prominent terminal moraine
‘hat extends irreqularly east to west across the RVFPA. South of the
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Ceolugic Porwmetliuans,

Table B-1

wiferu 0f the Buchaway Valls

Jocilivy Pleaning dves

‘aquifer

Poriod . Formstion Thickness Lirhology Aquifer/aquifer Queracteristica Thickmass Vydsvlagy Assoc. Topagraphy:
= (ft) » (e} E 2) 8
Wisconsts ul fe lu bedtock velleys Aacisst bedvock walleye
degostias et fed wmconselldstad 11 tranealusibilicyl (illed wich Vlecvasts
sorted strean (8-43) raoge - 2,340 ' glacial - fluvial sediseale
channel sande  Sepavatiog tuess layers are beds of 150,000 gpd/ it ;" and glocisl outvash. Neor-
0 te 5% and gravels; silis sud clays which cuvse local com- avecags ~ 97,000 3y levsl g slightly wdule
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terminal moraine are ratches of earlier glacial drift whose age cannot
be determined accurately. This drift is generally thin but in some
places attains a thickness of 9 m (30 ft).

Wisconsin glacial drift covering the northern two thirds of the
RVFPA, and consisting of till, sand, gravel, and silt, and clay, falls
into three general classes; terminal moraine, gqround moraine, and
stratified drift. The terminal moraine is the southern most extent of
the Wisconsin Glaciation in this area. This moraine consists
typically of till, sand, and qravel and is generally quite thick. The
sand and qravel is poorly sorted and unstratified due ta its
deposition directly bty glacial ice.

North of the terminal moraine is an area of ground moraine.
These deposits are thin, averaging 2 to 4 m (5 to 12 £t) thick, and
consist of an unsorted mixture of houlders, silt, and clay.

Wisconsin age stratified drift. and clays comprise the sediments
of the Rockaway River floodplain and also occur as low terraces along
drainage channels north of the terminal moraine. These deposits make
up only 18 percent of the surface area of the basin, with the balance
being alacial material. Well logs along the river valley indicate
that this material is highly variable in composition and thickness, as
evidenced by cross sections shown on Fiqures B-1 and B-2. Overall the
thickness of the Wisconsin stratified drift ranges from very shallow
in the upland drainage channels to 46 m (150 ft) or more along the
Rockaway River Valley.

‘ Unconsolidated sediments of recent age are confined to areas
adjacent to present day streams. These deposits consist of clay,
silt, and fine sand with qravel.

2c. Soils

Soils in the RVFPA are both transported and residual. The
transported soils, products of erosion, are found in the tills that
drape 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 be grouved into three general
cateaories hased on geologic parent material, drainage, and
topography. These cateaories are: young glacial till soils (limited
to the Highlands):; oraanic deposits, glacial lake sediments, or
glacial outwash soils ({lowlands and drainage channels); and old
gqlacial devosits, or material weathered from bedrock soils (Randolph
and south Nenville tcwnships) (Table B-2).

Till soils from younqg glacial material are deep, well-drained to
somewhat ooorly drained, gently sloping to steep, gravelly, sandy, and
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stony loams. These soils all have pan layers in the lower part of
their vrofile which restrict drainage.

‘I'f Soils formed in organic deposits, glacial lake sediments, or
outwash vary qreatly from deep, well-drained, sandy loams that cverlie
stratified outwash to poorly drained, nearly level mucks, silt loams
or sandy loams, that overlie stratified lacustrine sand, silt, or
clavy.

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

2d. DPrime Agricultural lLands

I'd

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

Class 1 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.

.lass II Soils having some limitations that reduce the choice of rlants
‘ or require moderate conservation practices. These limitations
include a moderate risk of erosion unless protected Ly adequate
plant cover and localized areas of poor drainage (USDA-SCS,
1976) .

Areas within the RVFPA that have few to moderate limitations for crorp
development as established ty the USDA-SCS are shown on Figqure 3-3,

3. AQUIFERS
3a. Precambrian Aquifer

The crystalline rocks of Precambrian age have been divided into
four distinct gqeologic formations, but their hydrologic properties are
virtually similar. '

The Precambrian rocks are metamorphosed (original) sedimentary
and igneous rocks and subsequently have no primary porosity.
Virtually all storage and movements of groundwater in these rocks
occurs in fractures that have been enlarqed by weathering. The water
yields of wells is largely dependent upon the number and size of the
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fractures encountered and whether or not they are ccnnected to a
source of recharge.

Although some wells tapping the Precambrian rocks may crcduce
enough water for a few small industries and others may provide
adequate for domestic use, development of significant regional
groundwater supolies from the Precamkrian rocks is not gossible.
Wwater from the Precambrian rocks in Morris County generally is of
suitable chemical quality for most uses, however iron occurs in
obhjectionable concentrations in some areas (5ill and Vecchioli, 1965).

3b. Paleozoic Aquifers

v

Approximately 15 percent of the RVFPA is underlain by Paleozoic
sedimentary rock. Rock types include black shale, sandstone,
conglomerate and limestone. These rocks are minor aquifers in the
study area because o0f their limited areal extent and variable water
bearing properties.

Very little information is available reqarding the chemical
quality of water from the Paleozoic rocks; however, except for
hardness-forming constituents, the water is probably of a suitable
guality for most uses (Gill and Vecchioli, 1965).

3c. Triassic Aguifers

Cnly a small portion of the RVFPA is underlain by Triassic
aqui fers. These rocks are shale and sandstone beds that are generally
capable of sustaining moderate to large yields to wells. Presently
there are no wells tapping these deposits in the RVFPA.

Exceont for hardness-forming constituents, water from the Triassic
rocks generally does not contain objectionable concentrations of any
chemical constituents (Gill and Vecchioli, 1965).

’

3d. Quaternary Aguifers

Approximately 85 percent of the gqroundwater used in the RVFPA is
obtained from Wisconsin and Pre-Wisconsin glacial drift. The deposits
of stratified drift are the most important producers and they are
carable of sustaining yields of 760 liters per minute (290 gallons per
minute) or more of suitable quality water that meets public standards
(Gill and Vecchioli, 1965). Because the outwash deposits were laid
down by meltwater streams in a fluctuating environment, the layers of
sand and gravel will thin atruotly or pinch out, giving way to lenses
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of silt and clay. For this reason, the sand and gqravel aquifers
tapped for water in Dover may be totally different from the ones used
in Rockaway, Denville or Boonton. Figqures B-1 and BE-2, which are
generalized cross sections through the stratified drift deposits of
the Rockaway River Valley, illustrate the discontinudcus nature of

vthese deposits, both horizontally and vertically.

The variability of outwash deposits has allowed for confined and
unconfined groundwater conditions to occur. Unconfined groundwater
occurs in areas not mantled by glacial till and are related to the
present day alignment of the surface drainage network. Confined

aroundwater occurs where the stratified drift deposits are overlain by
clay or silt.

Yields of 47 wells that tap the Quarternary aquifer in the RVFPA
range from 190 lpm (S0 gpm) to 6150 1lpm (1625 gpm) and average 1890
lpm (500 gpm) (Table B-3). The wells are shallow, with depths ranging
from 8 to 62 m (25 to 205 ft). There is no apparent relationship
betwean deoth and yield for the Quarternary aquifers.

Water from the stratified drift deposits does not contain any
objectionable concentrations of chemical constituents except for
hardness-forming constituents. Analysis of water samples from
selected wells taoping the stratified drift deposits adjacent to the
Rockaway River show concentrations of manganese and iron exceeding
state potable limits. The highest value of manganese and iron occur
in the Town of Boonton Well No. 3 and are 1.60 mg/l and 3.06 mg/l
respectively (Geraghty and Miller, 1978). The high concentrations may
be attributable to induced infiltration of surface water, which

dissolves iron rich minerals as it passes through the underlying earth
materials.

4, RECHARGE

. Precipitation is the most important source of water entering the
RVFPA. The averaqe annual rain€all for the area is 115 to 120 cm (46
to 48 in) or 3,210 cubic meters per day per square kilometer (2.2
million gallons daily per square mile), giving an average daily input

f 984,000 cu m (260 mgd) for the whole basin.

Precipitation either infiltrates the surficial deposits, is
released to the atmosphere through evapotranspiration, or flows
overland to streams as storm runoff. The various types of soils and
surficial deposits in the RVFPA have differing infiltration rates,
causing non-uniform recharge of the aquifers. Areas overlying
stratified drift deposits, in which soils have permeabilities of
morlerately rapid to rapid are considered to be prime aquifer recharge
areas (Figqure 3-4). However, certain areas of the stratified drife
aqui fer are confined, restricting vertical percolation. These areas
are recharged in oart from the underlying and adjacent bedrock (Gill
and Vecchioli, 1965). The recharge of the Paleozoic formations is
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Table B~3

Records of Selected Wells in the Rockaway Valley Facility Planning Area

Static Specific
Total Screen Water Capacity
Map Local Year " Depth  Setting ‘ Level Yield Drawdown lps/m
No. No. Owner - Drilled m(ft) m(ft) _Aquifer m(ft) lps(gpm) m(ft) (gpm/ft)
1 1 Alrcraft )
Radio Corp. - - - Quaternary - - - -
2 2 " - - - Quatevnary - - - -
24 20-24 1- 9 11 0.8
3 3 " 1955 (80) (65-80) Quaternary (4) (150) (36) (4)
4 ) 1930 13 6~13 | 4 24 4 6
Boonton (43) (20-43) Quaternary (14) (382) (13) (30)
Boro ,
s | " 1930 11 6-11 | 3 25 4 6
(38) (20-38) Quaternary (10) (400) (14) (29)
8 6-8 1 16 5 3
6 n
3 1946 (25) | (20-25) | Quaternary @ | (250 an | as
7 4 1857 (102) | (76-102)| Quaternary (340) | -
8 5 " 1958 32 23-31 4 19 5 : 4
(106) | (75-102)| Quatermary (13) (300) (17) (18)
" 18 16-18 38
2 6 1965 | (60) | (55-60) | Quaternary - (600) - -
10 3 Mountain - 1947 19 10-19 3 38 6 6
. Lake (64) (32-64) Quaternary (11 (600) (20) (30)
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Table B- .nnt:_inued)

Specific

; Static
Total Screen Water Capacity
Map Local . Year "Depth  Setting Level Yield Drawdown lps/nm
No. No. Owner - Drilled m(ft) m(ft) Aquifer m(ft) lps(gpm) m(ft) (gpm/ft)
11 - N.J. Power 1955 22 16-22 1 14 10 1
& Light (75) (55-75) Quaternary %) (225) (32) (7)
12 _ Advance 1959 26 23-26 3 5 16 0.4
Pressure (87) (77-87) Quaternary (11) (78) (54) (2)
Casting Inc
44 .| 33-44 3 26 11 2
13 1 |Deaville 1928 | (146) |(109-146) | Quaternary (9) (406) (37 (an
. 41 38-41 48 -9 5
30 2 1931 1 (136) |(126-136) | Quaternary flows| (760) (30) (25)
31 3 " 1948 40 35-40 0.6 46 12 4 |
(132) |(117-132) | Quaternary (2) (737) (40) (18)
" 35 29-35 3 34 22 1
14 4 1958 1 (117) [(96-117) | quaternary ao | (a2 (74) )
15 5 " 1961 60 54-60 6 64 7 9
(198) {(178-198) | Quaternary (20) (1018) (23) - (44)
16 1 |Hewlete- 1960 38 | 27-36 0 34 28 :
Packard (125) |(89-119) Quaternary (0) (548) (92) (6)
8 0.4
17 1 Central 1958 46. 43-46 1 19 3
Morris In- (153) |(142-153) | Quaternary (5) (300) (125) (2)
dustrial
Park
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Table B-3 (Continued)

Static Specific
Total Screen Water Capacity
Map Local Year "Depth  Setting Level Yield Drawdown lps/m
No. No. Owner ° Drilled wm(ft) m(ft) Aquifer m(ft) 1ps(gpm) m(ft) (gpm/£ft)
Rockaway 46 24
19 4 | Township 1963 | sy | - _Quaternary - (375) - -
50 48-50 6 34 27 i
1]
18 6 1967 1 (163) [(159-163) | Quaternary (20) (538) (90) (6)
22 1 Rockaway 1922 15 .} 11-15 1 22 8 3
Boro (52) (39-49) Quaternary (4) (346) (28) (13)
14 9-13 0.3 16 11 1
1] .
21 2 1926 | (48) |(29-44) | Quaternary (1) (250) (36) N
(now abandoned)
25 3 " 1943 43 30-43 ' 50 24 2
(140) | (100-140) Quaternary Flows (800) (80) (10)
{(now abandoned) S
24 4 " 1955 26 21-26 3 22 17 1
(85) (69-84) Quaternary (9) (351) (56) (6)
¥
- 32 1 7 20 0.4
23 > 1958 1 (105) - Quaternary (3) (119) (65) (2)
" 27 23-27 3 25 12 2
20 6 1974 | (90) |(77-90) | oquaternary (10) | (400 (1) (10)
26 2 Radio Corp. 1956 122 | >17 Precambrian 10 2 57 0.02
of America (400) | (>57) (32) (27) (188) (0.1
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Table .B,"m tinued)

Static Specifie
Total Screen Water Capacity
Map Local Year ~ 'Depth Sctting Level Yield Drawdown lps/m
No. No. Owner - Drilled m(ft) mn{ft) Aquifer m(ft) lps(gpm) m{ft) (epm/ft)
27 3 Radio Corp. 1956 166 |>19 6 14 54 0.2
of America (543) |G*63) . Precambrian (21) |. (219) (179) (D)
28 McWilliam 1943 80 7
Forge Co. (265) - Precambrian . Flows| - (110) - -
29 " 1967 46 19
(150) - Precambrian Flows{ (300) - -
33 1 Town of 1925 20 10-20 3 63 3 21
Dover (65) (35-65) Quaternary (9) (1000) (10) (100)
34 2 " 1939 22 16-22 3 76 3 ‘ 22
(72) (52-72) Quaternary (1) (1200) (11) (109)
{now abandoned)
35 3 " 1940 23 16-23 2 102 5 20
(74) (53-74) Quaternary (8) (1625) (17N -(95)
32 4 " 1962 42 36-42 92
(138) [(118-138) Quaternary - (1455) - -
36 5 b 1973 19 13-19 4 96 4 21
(64) (44-64) Quaternary (14) (1529) (15) (102)
33 1 Wharton 1953 13 10-13 3 33 6 4
Borough (42) Quaternary (9) - (530)- (20) . (20)

, (32-42)
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Table B-3 lcontinued)

Static Specifice
Total Screen Water Capacity
Map Local . Year "Depth  Setting Level Yield Drawdowm lps/n
No. No. Owner - Drilled m(ft) m(ft) Aquifer m(ft) lps{gpm) m(ft) (gpm/ft)
38 2 |Wharton 1960 10 8-10 4 31 3 9
Borough (33) [(27-32) _Quaternary (14) (500) (11) (45)
39 3a " 1959 12 - , "3 16 0.1 103
(40) Quaternary (11) (250) (0.5) (500)
37 3b " 1971 19 | 12-19 1 95 4 24
(64) (39-64) Quaternary (4) (1500) (13) (114)
40 1 Heddion 0il 1924 31 . 8
Water Co. (102) - Precambrian - (25) - -
41 2 " 1946 28 23
(92) - Precambrian Flows (75) - -
42 Heddon 011 - 46 >17 - 2 - -
Water Co. (150) K>56) Precambrian (35) '
47 1 Mine Hill 1955 30 12 5 2 23 0.06
Water Co. (100) K>38) Precambrian (18) (25) an (0.3)
43 2 " 1955 30 >6 6 3 9 0.2
(100) {(>21) Precambrian (20) (45) (30) (1)
48 3 " 1958 45 >8 0.3 1 6 0.2
(148) (2D Precambrian (1) - (20) (19) , (1)
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Table B-3 (continued)

Static Specific
Total Screen Water Capacity
Map Local , Year "Depth  Setting Level Yield Drawdown ips/m
__No, No. Owner - Drilled m(ft) n(fc) Aquifer m(ft)  lps(gpm) m(ft) (gpm/£ft)
46 15 Randolph 1968 - - 17 - -
Township .Precambrian (55)
44 16 " 1969 76 - i 7 43 0.1
(250) Precambrian (3) (108) (142) (0.7)
49 430A | Picatinny - 27 - - 25 - -
Arsenal (90) Quaternary . (400)
50 410 " - 33 - 6 28 - -
(108) Quaternary (20) (450)
51 302 " - 34 - 2 35 - -
(110) Quaternary (7 550
52 130 " - 42 237 7 36 - -
(137) [>120) Quaternary (22) (575)
53 129 " ~ 37 >30 7 39 - -
(120) [>98) Quaternary (22) (615)
54 1 Clifden RocH 1952 26 >23 0.3 3 22 0.1
Tool Co. (87) (>77) Precambrian (1) (50) (74) (0.6)




mostly derived from direct precipitation on the outcrop, or in places

where drift deposits overlie these formations, the recharge is from

percolation. The Precambrian formations are recharged in the outcrop
. areas at the highest elevations.

Another important source of recharqge to the stratified drift
deposits is induced stream red infiltration. Under static or
nonpumping conditions the movement of groundwater is toward the
Rockaway River. Under pumping conditions, the gradient is reversed
and there is a movement of the water towards the pumping wells.

Pumping tests performed on wells in the Boonton well field
indicate vertical leakage and near stabilization of water levels.
This suqgests induced recharge from the Rockaway River, althouqgh
sufficient data is not availatle to prove this conclusively. 1In Dover
and Wharton pumping tests showed no evidence of induced recharge
{Geraghty and Miller, 1978). An analysis of the exchange between the
river and aquifers using stream gauging, indicated that for the reach
between Denville and Rockaway Borough, the river loses water at an
averaage rate of 1,153 cubic meters per day per kilometer (0.49 million
gallons daily per mile) (Tetra Tech, 1978).

5. HYDROLOGIC BUDGET

A hydrologic budget has been prepared that acccunts for all
.inflow to and outflow from the RVFPA.

5a. Inflow

Inflow is almost wholly derived from precipitation falling within
the RVFPA and over the long term has averaged 984,100 cu m/7d (260
mgd) . During the drought years (1961 to 1967) rainfall averaged 11l
percent less than the longterm average decreasing the water input to
as low as 832,700 cu m/d (220 mqgd).

Sk. Outflow

Qutflow consists of three components, streamflow out of the study
area, evapotranspiration and groundwater pumpage (Figqure B-3).

Longterm continuous streamflow records are available for the
Upper Rockaway River Basin from the USGS stream gauging station
directly above the Boonton Reservoir. The data shows a highly
variable flow whose yearly mean based on 38 years of records is
495,835 cu m/4d (131 mgd). Average discharge Lketween 1960 to 1977 was
488,265 cu m/4d (129 mad) and for the drought years ketween 1961 and
‘1966 it was 352,000 cu m/d (93 mgd). :

B=-1%



H

Figure B-3

drologic Cycle of the Rockaway Valle

Facility Planning Area .
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Tvapotranspiration losses are calculated to range from 50 to 55
cm (20 to 22 in) or 431,490 to 476,910 cu m/d (114 to 126 mgd),

aperoximately 45 to 55 percent of total annual precipitation (Killam,

1977). Evapotranspiration depends primarily upon meteorological
factors, soil moisture, groundwater levels, type of soil and
vegetation characteristics. It is usually very small in the winter,
increases rapidly in the soring, reaches a maximum in July and
decreases rapidly in the autumn (Walton, 1970).

Groundwater puhpaqe within the RVFPA was 74,126 cu m/d (19.6 mgd)

in 1976, of which some was returned to the groundwater system via
septic tank-tilefield waste disposal systems and lawn sprinkling

{Tetra Tech, 1978). Another portion was discharged to the sewage
treatment nlant outside the RVFPA, effectually removing this water

from the study area. From 1978 to 1979 the wastewater flow from the

treatment plant was 32,400 cu m/7d (8.5 mgd), including 3,785 cu m/d4
mgd) from infiltration. Because of the large amount of variable
conditions involved, it is difficult to accurately determine the
consumptive use specifically for the RVFPA, but it is estimated to
range between 28,400 to 30,300 cw m/d (7.5 to 8.0 mqd).

5c. Calculated Hydrologic Budget

Based on the above discussion cf average inflow and outflow
volumes a hydrologic budget equation can be used to demonstrate the
water balance for the RVFPA. The equation is as follows:

P=R+ET +pzts

Where:

‘g
i

precipitation in the RVFPA, 984,100 cu m/4d (260 mgd)

R = runoff (measured as stream flow) from the RVFPA,
495,835 cu m/d (131 mgd)

ET

average evapotranspiration losses from the RVFPA,
454,200 cu m/4 (120 mgd)

p = average consumptive use of groundwater, 29,523 cu m/4
(7.8 mgd)

s = change in storage, 0. Because groundwater pumpage is
less than annual recharge, net annual change in
storage is zero.

Therefore Calculated Cutflow (Pt)=

Pl =R + ET ¢+ p ¢ s

B-16
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T 379,558 cu m/d

495,835 cu m/d + 454,200 cu m/d + 29,523 cu m/d4d - 0O

P12 P with P = 984,100 cu m/d

The net difference between P (inflow) and Pt (calculated outflow which
should ideally equal the inflow) is: '

= 984,100 cu n/d - 979,558 cu m/d
= 4,542 cu m/4d (l.2 mad)

Net difference

In an ideally perfect hydrologic budget, water gains should equal
water losses. However, the small discrepancy {4,542 cu m/d (l.2 mgd)

indicates that the numbers are reasonable and of the correct order of
magnituie,

Sd. =valuation of Recharge Rates

Streamflow consists of two components, direct surface runoff and
groundwater discharqe (baseflow). Groundwater discharge maintains
rreamflow ketween runoff producing events and is at a maximum during
Qrinq and early summer and least in late summer and fall months.

Annual base flow Adepends upon antecedent groundwater staqe, as well as
amount and distribution of annual precipitation. Where there is no
long *erm change in storage, Laseflow is approximately equal to
groundwater recharge. The low flow period of the Upper Rockaway River
lasts approximately from July to October, during which almost all
precipitation is used by evapotranspiration and baseflow (Xillam,
1977). A statistical analysis of the discharge at the USGS gauging
station indicates that from 1938 to 1970 the 90 day lowest mean
discharge is 168,432 cu m/4d (44.5 mgd). Calculations of recharge,
based on the infiltration rates for the surficial material covering
the entire RVFPA yield a figure 152,157 cu m/74d (40.2 mgd). The close
correlation indicates that the recharqe rates are reasonable and that
approximately 20 percent of total precipitation or 151,400 to 166,540
cu m/34 (40 to U4 mgd) infiltrates to the groundwater system. This is
a long term average and will vary from vyear to year. The significance
of the 90 day low flow is that this is the minimum flow that can be
expected to occur for 30 consecutive days every two years. The
151,400 to 166,540 cu m/7d (40 to 834 mgd) is then the maximum amcunt of
groundwater that can bhe withdrawn during the driest part of the year,
typically in late summer and early fall when virtually all stream flcw
consists of base flow. During the drought period, Lbase flow of the
Upper Rockaway River dropped to a low of 105,980 cu m/4 (22 mgd),
indicative of a decrease in net recharge and a reduction in the amount
‘ developahle groundwater available (Takle B-4).
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Aquifer Safe Yield Estimates for Rockaway Vallev Facility Planning Area

Table B-4

e

Long ’I‘er:m'1 Drought Years2 Consumptive Surplus (+)5
Recharge Rate | Recharges Recharge Use or Deficit (-)
Areal Extent | cu m/d/sq km cu m/d cu m/d cu m/d in Storage
Aquifer sq km (sq mi) | (gpd/sq mi) (mgd) (mgd) (mgd) cu m/d (mgd)
Quaternary 83 876 75700 68130 283883 +39742.5
Age stratified (32) (600, 000) (20.0) (18) (7.5) (+10.5)
drift
Quarternary 36 292 10598 9432 less than4 +7191.5
Age terminal (14) (200, 000) (2.8) (2.4) 1893
moraine (0.50) (+1.9)
Precambrian 148 365 52990 45420 less thanav +41635
Age crystallines (57) (250,000) (14.0) (12) 3785 (+11.0)
(1.0)
Ground moraine b 292 12869 11453 minimally” +10219.5
overlying Qan (200, 000) (3.4) (3.0) used - less (+2.7)
Paleozoic age thanl1366
rocks (0.30)

Notes: 1,

Based on an average long term precipitation rate of 108.9 cm (42.9 in).

2, Based on 1961-1966 average annual precipitation of 94.9 cm (37.4 in).
3. Assuming all public supply wells tap the stratified drift and that the major component of flow

to the wastewater treatment plant is from areas served by public water systems.

subtracted while infiltration and inflow is included.
4y Tapped essentially by self supplied industrial and residential.
5, Based on recharge rates for drought years.

Source:

NJGS, 1974

Tetra Tech, 1978
Well records (Appendix A)

Imported water is

Wastewater recharged on site.



5e. Stratified Drift Productivity

Quaternary age stratified sand and gravel deposits comprise
slightly more than 25 percent of the RVFPA surface area and provide
over 85 percent of the public water supply. These deposits are
predominantly recharged through rain falling on the outcrop areas. It
is important to consider these deposits sevarately kecause of their
intense use and potential for additional withdrawals.

Due to the lack of data needed to prepare a hydrologic budget
specifically for these deposits, estimates of groundwater availability
by this method are not possible. An alternative approach involves the
examination of recharge rates. A comparison of baseflow volumes to
recharge rates conducted in the above discussion indicates that
recharqge values for the stratified drift are reasonable.

The average recharge rate for the stratified drift along, within
the RVFPA deposits is 910 cu m/d/sa km (0.65 mgd/sg mi) (New Jersey
Geoloogical Survey, 1974) and the area occupied is approximately 82 sq
km (32 sq mi). Multiplying the two yields a recharge of about 75,700
cu m/d (20 mgd) for a year of normal precipitation. However the
productivity of wells tapping the stratified drift along the Upper
Rockaway River Valley will vary significantly depending on the local
hydroqeoloay, the amount of impervious surface, the horizcntal and
vertical extent of the deposits and the amount of induced infiltraticn
from the river. Considering these factors, the 75,700 cu m/d (20 mgd)
fiqure should be viewed as a conservative estimate of the amount of
developable groundwater,. tased on present recharge rates, from the
Quaternary stratified sand and gravel aquifer.
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APPENDIX C

WATER RESCURCES
1. VWATFER QUALITY

The headwaters of the Rockaway River are located in the 3Bear Fort
and Green Pond Mountains (NJDEP, 1979k). The river enters the RVFPA
in Jefferson Township and flows south, west of the Picatinny Arsenal,
to the junction of Steghans Brook. It then follpws a northeasterly
course through Rockaway Township, Wharton, Dover, Randolph, Rockaway

Boroualk, Denville, and Boonton Township leaving the study area at the
Boonton Reservoir. .

All of the surface waters in the RVFPA (Fiqure C-1) are
classified by NIDEP as FW-2 waters except Stephans Brook, north of the
Berkshire Valley Tract, which i3 FW-1. A description of these New
Jersey surface water quality standards can be found on Table C-1.
Average, high and low flows for the Rockaway, and the ten-year seven
consecutive day low flow (MA7CD10) are shown on Table C-2.

Water quality data for the Upper Rockaway, with the exception of
the USGS information, is rare. The Northeast New Jersey Water Quality
Management Plan (209 Plan) relyed on the USGS data, supplemented by
other historical information for their description of the Upper
Rockaway River water quality @©JDEP, 1979b). A one-year study on
nitrification in the Passaic Basin was conducted by a group at Rutgers
University. This study included three sites in the RVFPA, one of
which was USGS gauging station No. 01-3805 (Table C-3). The values
are consistent with those of the 71SGS gauging station and do not
indicate degradation of the river as it flows downstream.

Annual water quality data for the Upper Rockaway River fromr the
United States Geological Survey (USGS) gauging station No. 01-3°05,
just upstream of the Boonton Reservoir, show dissolved oxygen (CO)
values for 1967 to 1977 ranging from 4.7 to 16.9 milligrams ver liter.
The average value of 8.9 mq/l is well above the state standard of 4.0
mg/l (Tables C-4, C-5 and C~-6).

High concentrations of nitrate, nitite, and phosphates,
accompanied by high gl values, orovide an environment which
accelerates the gqrowth of algae and other aquatic material. The
nitrate values for the Upper Rockaway 4o not exceed the federal
maximum of 10 ma/l. Total phosphorus values generally average below
the state standard of 0.05 mg/l, but the range of 0.0l to 0.75 mg/1l
indicates non compliance, particularly during the summer months. The
New Jersey Drinking Water Act Primary Orinking Water Pequlations
assume the same values as the EPA National Interim Primary Drinking
Wwater Requlations (Hamill, MJDEP?, Novemker 27, 1979). These federal
requlations set maximum nitrate levels at 10 mg/1l (EPA, 197%5a). The

c-1



Table C-1

Surface Water Class Definitions

Class

Definition

FW-2

Fresh waters, including rivers, streams, lakes, or

. other bodies of water which, because of their clarity,

color, scenic setting, or other characteristic of
aesthetic value or unique special interest, have been
designated by authorized state agencies in conformance
with laws pertaining to the use of private lands, to
be set aside for posterity to represent the natural
aquatic enviromment and its associated biota.

Fresh surface waters approved as sources of public
water supply. These waters shall be suitable for
public potable water supply after such treatment as
shall be required by law or regulation.

These waters shall also be suitable for the maintenance,
migration and propagation of the matural and estab-
lished biota; and for primary contact recreation;
industrial and agricultural water supply and any
other reasonable uses.

Fresh surface waters suitable for the maintenance,
migration and propagation of the natural and estab-
lished biota; and for primary contact recreation;
industrial analysis, cultural water supply and other
reasonable uses.

Source:

New Jersey Surface Water Quality Standards, New Jersey Annotated
Code (NJAC) 7:9-4, as amended.
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Table C-2

Flow Data for the Upper Rockaway River

Level Flow Date
cu m/s (cfs)
High® 99.40 (3,510) June 2, 1952
* a
Low ? 0.28 (10) August 10, 1966
Average® 6.26 (221) 1937 - 1977
MA7CD10P 0.44 (15.7) 1939 - 1977
Note: * USGS reports practically no flow for some days.

Source: a. USGS, 1977. Water Resources Data for New Jersey, Water Year - 1977.

b. Schopp, Robert, USGS - Water Resources Divisiom, July 31, 1979.
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. Table C-3

Additional Water Quality Data for the Upper Rockaway River

o

éite pH | Temp % DO Suspended Total Nitrate Total Nitrite Total Ammonia | Organic TKN
. (°F) mg/1 Solids (NO.) mg/1 (No.,)) mg/l (NH D Nitrogen |mg/l
. mg/] 3 -2 N (N) mg/1
; ' mg/1
1 avg |[7.1 | NA 8.0 5 0.36 0.008 0.16 7.68 0.28
max 8.1 |27.0 15.0 21 1.25 0.019 0.15 17.60 0.76
(80.6)
" min 6.6 |12.5 5.2 1 0.07 nil nil 0.11 nil
(54.5) .
2 avg 7.5 NA 9.2 8 0.65 0.008 0.16 5.90 0.24
? 8.6 . 29 2.20 0.020 0.57 16.00 0.52
nax Wlo hs v
min 6.7 |13.0 7.2 2 0.27 nil nil 0.17 0.04
(55.4)
3 avg 7.6 NA 8.8 11 0.56 0.007 0.15 7.06 0.28
8.1 8,8 1.3 37 1.30 0.020 0.53 14.80 0.50
e Wty [
nin 6.9 9.0 7.4 1 0.19 nil nil 0.11 nil
: (48.2) :
t
Note: NA = Not Applicable. -
Site 1 - Rockaway River at Minisink Road near Berkshire Valley and Union Turnpike.
Site 2 - Rockaway River at Rt. 80 near Denville. ‘
Site 3 - Rockaway River at USGS Gauging Station No.01-3805
Source: Ahlert, Robert C. and others, June, 1979. Analysis of Nitrification in the Passaic Basin, prepared for the

Office of Areawide Planning, Division of Water Resources, NJDEP.




Table C-4

Surface Water Quality Data for the Upper Rockaway River
(1967 - 1972)

Near pH Temp °C DO BOD Fecal(s) Total
(°F) mg/1 mg/1 Coliform Nitrate
c0l./100 ml (NO3)mg/1

1967 avg 7.5 13.0(56.0) 10.5 3.0 NA 2.0

max 8.4 24.0(75.0) 12.6 3.0 NA 3.4

min 7.0 2.0(35.0) 8.3 3.0 NA 1.1
1970 avg 7.6 14.3(57.7) 10.2 1.2 367 2.3

max 8.0 © 21.0(69.8) 14.2 2.2 600 3.1

min 7.4 0.0(32.0) 8.2 0.2 180 1.0
1971 avg 7.7 15.0(59.0) 8.9 1.2 NA 2.0

max 9.5 24.1(75.4) 11.4 1.4 NA 2.8

min 7.0 0.4(32.7) 7.6 0.9 NA 1.0
1972 avg 7.5 16.3(61.3) 10.4 3.0 160 NA

max 8.3 25.7(78.3) 14.0 3.0 310 NA

min 6.7 0.9(33.6) 7.9 3.0 8 NA
Note: NA = Not Available

Water quality datg for these parameters not available for 1968 and 1969

Source: USGS, 1967, 1970-72, Water Resources Data for New Jersey.




Table C-5

Surface Water Quality Data for the Upper Rockaway River (1973-1977)

Year pH Temp °C DO BOD Fecal Suspended Total Total “Total ‘Organic TKN Total Organic
“P mg/l mg/l Coliform Solids Nitrate Nitrite Ammonia Nitrogen mg/l Phos. Phos.
Col./100ml mg/l {NO3) mg/1 (NO,) mg/1 {Nl-l'}“) mg/l (N)mg/l (P)mg/1  (P)mg/1
1973 avg 7.7 14.3 11.2 2.4 146 NA 0.75 0.02 0.07 0.30 0.48 0.04 0.02
) (57.7)
max 8.1 26.0 16.9 9.0 420 NA 0.92 0.02 0.10 0.43 0.80 0.07 0.03
(78.8)
‘min 7.0 2.1 8.2 0.8 20 NA 0.58 0.01 0.04 0.20 0.27 0.02 0.01
(35.8) :
1974 avg 7.9 15.4 9.5 2.1 276 NA 0.71 0.03 0.10 0.13 0.23 0.09 0.06
(59.7) .
max 8.9 24.3 14.5 8.8 696 NA 1.40 0.07 0.19 0.20 0.39 0.24 0.19
(75.7) ' -
min 7.3 0.0 4.7 0.7 106 NA 0.41 0.01 0.03 0.05 0.08 0.02 0.00
(32.0)
1975 avg 7.8 14.6 10.2 1.9 859 6.9 0.42 0.01 0.03 0.21 0.24 0.04 0.01
(58.3) ‘
max 8.2 25.8 12.8 3.7 4160 11 0.55 0.02 0.12 0.35 0.36 0.06° 0.02
(78.4)
min 7.1 5.6 8.0 0.5 5 2 0.34 0.00 0.00 0.06 0.07 0.01 0.01

(42.1)




Table C-5 (continued)

Total

Year pH Temp °C DO BOD  Fecal Suspended Total Total Total rganié
(°F) mg/l mg/l Coliform Solids Nitrate Nitrite Ammonia Nitrogen mg/l Phos. Plos.
Col./100ml mg/l NO; mg/1 NOp mg/l1 N mg/1 N mg/l P mg/l P mg/l
1976 avg 7.6 17.1 9.7 1.9 392 6 0.38 0.01 0.04 0.26 0.63 0.14 0.03
(62.8)
max 8.1 23.2 12.2 3.7 800 22 0.44 0.02 0.10 0.40 1.40 0.76 0.09
(73.8)
min 6.7 (ZSZO) 8.2 1.2 70 0 0.28 0.00 0.01 0.17  0.18 0.02 0.01
1977 avg 7.8 14.8 10.6 1.8 195 8 0.48 0.01 0.30 0.36 0.39 0.03 0.03
a (58.6)
~ max 8.3 23.5 15.0 4.3 640 16 0.52 0.01 0.40 0.38 0.40 0.05 0.03
(74.3)
min 7.3 0.0 8.4 0.8 66 1 0.43 0.01 0.20 0.33 0.37 0.01 0.02
(32.0)
Note: NA = Not Available
Source: USGS, 1973-1977, Water Resources Data for New Jersey,

Water Years 1973-1977




Table €C-6

New Jersey Surface Water Quality Standards

for FW-2 Non-Trout Waters

Parameter Standard
pH, range 6.5 - 8.5
Temperature °C (°F)

maximum deviation

from stream ambient 2.8 (5)

maximum stream ambient 27.8 (82)
Dissolved Oxygen

minimum 24-hour average 5.0 mg/1

absolute minimum 4.0 mg/l

Fecal Coliform, maximum

Total Dissolved Solids, maximum

Phosphorus (Total P)

200 colonies/100 ml

500 mg/1 or
1337 of background

0.050 mg/1

Source: 'NJAC, 19754




averave nitrate value for the Rockaway River, as measured by USGS at
gqauging station No. 01-3805 for the period 1967-1977, is 1l.1l4 mq/l,
well below the federal maximum. ‘ ’

The NJDEP has not set an ammonia standard; however, EPA has set a
criteria of 0.02 mqg/l, as un-ionized ammonia (NH,) for freshwater
aquatic life (EPA, 1976b). The ammonia levels reported by the USGS
generally meet EPA gquidelines, but the 1977 values were elevated and
closely anproach the quideline value.

Fecal coliform consistently exceeds NJDEP standards. The average
for the period 1967-1977 is 342 colonies per 100 ml, which is akove
the standard of 200 colonies per 100 ml. FElevated coliform values
have resulted in the closing of all the beaches in the RVFPA in recent
years (Christie, Rockaway Township, July 30, 1379).

In general, the available data indicates that the quality of the
Rockaway River is qood. All parameters except fecal coliform and
total phosohorus comply with NJDEP Surface Water Quality Standards. A
comprehensive inventory of the Rockaway River and its tributaries

would Te required before a thorough evaluation of its quality could ke
made.

2. POINT AMD NON-POINT SQURCE POLLUTION

Non-point source pollution (NPS), pollutants which do not enter a
water body by direct discharge, can have a significant impact on both
surface and groundwater quality. Potential sources of NPS are
stormwater runoff, leachate from landfills, and wastewater from
failing septic systems. Point source discharqes, those that enter the
water hody directly, are listed on Takles C-7 and C-8.

Stormwater runoff varies with land use, season, and the
frequency, duration and intensity of precipitation. Each type of land
use has characteristic pollutants entrained by its storm runof€f.
Urban/suburban runoff is characterized ty sediments which accumulate
on impervious surfaces, i.e., salts; oil and qgqrease; animal,
household, and commercial wastes; and fertilizers anil pesticiles used
in home gardens (NJDEP, 1979k). Construction activities contritute to
erosion resulting in increased stream sediment. TFarming operations
increase quantities of sediments, fertilizers, pesticides, and organic
wastes in runoff. Forestry and mining activities also increase
sediments loads.

A notentially significant form of NPS in the RVFPA Study Area is
due to leachate from landfills and chemical dumps. Pollutants
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Table C-7
Industrial Dischargers
Municipality Discharger NPDES Receiving Stream Average Flow
Permit Number (mgd)
Boonton 2 Boonton
Molding Co.,Inc. 0003441 Storm Sewer " 0.050
Boonton 4 Drew Chemical )
Corxp. 0028321 Crooked Brook NA
Boonton Twp b Aircraft NA NA 0.050
Radio Corp.
Denville b Colonial NA NA 0.005
Properties Inc.
Dover b Green Hammer NA NA 0.020
Metal Products
Dover b Metal Hose
and Tubing Co. NA NA 0.020
Dover 2 National 002712 Rockaway River NA
Hose Co.
Rockaway @ Action Plastics 0025674 Burnt Meadow 0.478
Co. Brook
Rockaway @ Hewlett Packard 0003077 Hibernia Brook NA
Co. :
Rockaway @ Howmet Corp. 0001635 Rockaway River -1.150
#003 .
Rockaway @ Howmet Corp. 0001635 Rockaway River 1.140
#004 , ‘
Rockaway @ Keuffel and 0001261 Beaver Brook 0.056
Esser Co.




Table C€-7 (continued)

Industrial Dischargers

i1-d

Municipality Discharger NPDES Receiving Stream Average Flow
Permit Number :
Rockaway 2 McWilliams 0002496 Rockaway River NA
Forge Co., Inc. »
Rockaway 2 Mt. Hope 0003409 White Meadow NA
Materials Corp. Brook
Rockaway Stapling NA ‘ NA 0.005
Borough b Machine
Rockaway Twp b A&PF NA ' NA 0.006
Plastipak
Rockaway Twp b Inco Container NA NA 0.005
Wharton 2 Alr Products 0000523 Rockaway River 0.034
& Chemicals ,
Wharton 2 L.E. Carpenter 0003611 Rockaway River 0.030
& Co.
Wharton 2 Interpace Corp. 0002593 Rockaway River  0.150
Wharton b Thatcher Glass NA NA 0.080

Note: NA = Not Available

Source: a. NJDEP, October, 1978.
b. Killam, 1977.
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‘ Table (-8

Municipal-Institutional Dischargers

Municipality Discharger NPDES Receiving Stream Average Flow
Permit Number (mgd)
Jefferson High Ridge 0026867 Mitts Pond 0.070
Sewer Co.
Jefferson High Ridge 0031852 White Rock Lake ~NA
Water Co.
Jefferson Jefferson Twp 0021091 Rockaway NA
High and River Tributary :
Middle Schools
Kinnelon Our Lady of the 0024457 Butler Reservoir 0.009
Magnificant
Parsippany ' Rockaway Valley - 0022349 Rockaway River 6.600
Regional Sewerage
Authority
Randolph Randolph Twp 0026603 Mill Brook 0.140
Board of . ‘
Education
Rockaway White Meadow 0022802 White Meadow 0.002
Lake Property Brook
Owners Assoc.
Rockaway - Dover U.S. Army 0002500 Green Pond Brook 0.210
Picatinny Arsenal
#1
Rockaway - Dover Picatinny Arsenal | 0002500 Green Pond Brook -0.010
#2
Rockaway - Dover Picatinny Arsenal | 0002500 Green Pond Brook 0.010°
#4 :
Rockaway - Dover Picatinny Arsenal | 0002500 Green Pond Brook 2.880
{#9

Note: NA = Not Available

Source: NJDEP, October, 1978.




resulting from this type of activity range from domestic and food
processing wastes to toxic chemicals and carcinogens. PRecent evidence
shows that several dumps in this area are leaching (Christie, Rcckaway
Township, July 10, 1979). L

Another area of potentially significant NPS is failing septic
systems. Fecal coliform levels in the study area averaqged above the
state standard for FW-2, non trout waters, from 1967 to 1977. These
elevated fecal coliform values are indicative of failing septic
systems, and interceptor overflow that would occur during wet weather
conditions.

3. GROUNDWATER RESOURCES

Quaternary and Precambrian aquifers provide over 95 percent of
the arouniwater used in the RVFPA. Paleozoic and Triassic aquifers
produce the additional water used for municipal supply (Table B-1 and
Table C-9). '

The crystalline rock of Precamtrian age have been divided into
four distinct geologic formations, but their hydrologic properties are
similar. 3although some wells tapping these rocks may provide enough
water for a few small industries and for some domestic use,
development of significant reqional groundwater supglies from the
Precambrian rock is not possitkle.

Aoproximately 15 percent of the RVFPA is underlain by Paleozoic
sedimentary rocks which are minor aquifers in the study area because
of their limited areal extent and variable water bearing rproperties.

Only a small portion of the RVFPA is underlain by Triassic
aqui fers with no wells presently tapping these deposits.

Approximately 85 percent of the groundwater used in the RVFPA is
obtaired from Wisconsin and Pre-Wisconsin glacial drift. These
derosits of stratified drift are the most important producers, capakle
of sustaining yields of 760 liters (200 gallons) or more per minute of
water suitable for oublic consumption. The aquifer exists in the
confined and unconfined states and at times is in direct communication
with the river. Additional discussion of aguifers can be found in
Appendix B.

c-13



Table C-9

Aquifer Production Capabilities

and Aquifer Water Quality

 Aquifer
Characteristic Precambrian | Laleozoic Triassic Quaternary
1 2 3
» ss'+ cgl” 1lm
Number of wells 30 2 4 37 47
Range in depth m 26-250 49  NA 27-300 8-62
of wells (fr) (85-822) (160) (90-985) (25-205)
Average yield 1lpm 321 783 791 537 1892
of wells (gpm) (85) (207) (209) (142) (500)
Maximum yield 1lpm 1135 1097 1438 2460 6150
of wells (gpm) (300) (290) (380) (650) (1625)
Minimum yield lpm 15 473 151 15 189
of wells (gpm) (4) (125)  (40) (4) (50)
Average Specific lpm/m4 12.4 - NA? 90.5 55.8 457.9
Capacity (gpm/ft) (1.0) ‘ (7.3 (4.5) (36.9)
Transmissivity sq m/d 24-37 NA NA 310 1670
(sq £t/d) (268-400) (3350) (18090)
Storage coefficient 0.001 NA NA 0.0005 0.0004
iHardness ppm 60-120 NA 60-180 60-180 120-180
pH 604""7-8 NA NA 7-2—8-1 608-802
Additional localized iron localized localized
concentrations ) sulfur manganese and|
concentrations| {ron concen-
trations
Notes: 1) ss = sandstone
2) cgl = conglomerate
3) 1lm = limestone

4) lpm/m = liters per minute per meter
5) NA = not available

.Sources: Gill and Vecchioli, 1965; Geraghty and Miller, 1978.
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33. Sole Source Agquifer

The Buried Valley Aquifer System of southeastern Morris and
western Essex counties, New Jersey, has recently been designated as a
sole source aquifer under the vrovisions of the Safe Drinking Water
Act (Federal Register, 1980). By designating this ar=a as a sole
source agquifer any federal financially assisted projects must be
reviewed to determine if construction and/or ooeration may contaminate
the agquifer so as to create a significant hazard to public health.

The EPA will evaluate such projects and where necessary will conduct
an in-depth review, including soliciting public comments where
appropriate.

The area desianated consists of two distinct regions, a recharge
zone (area through which water enters the aquifer) and a stream flow
zone (upstream headwaters area which drains into the recharge 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 Upper Rockaway River
Basin and encompasses all of the RVFPA.

The review of projects planned for the recharge zone is more
intensive than those designed for the streamflow source zone. In the
recharqge zone, infiltrating waters are carefully considered for their
rotential of actual contamination of the aquifer, while for the
streamflow source zone projects are evaluated to Jetermine if they
will contaminate the stream, which eventually recharqes the aquifer.
Because contamination of aquifers by recharging waters is not a prime
consideration in the streamflow source zone, a petition has been filed
with EPA requesting that the Administrator consider the Wisconsin
stratified drift aquifer system of the Upper Rockaway River watershed
a sole or orincipal source aquifer. The aquifer is the principle
water source for the major water purveyors in the RVFPA, supplying
drinking water for 50 pmercent or more of the residents of a large
territory (310 sq km (120 sq mi)). These facts make the Wisconsin
stratified drift aquifer system of the Upper Passaic River Basin
eligible for designation as a sole or principle source aquifer system
under EPA quidelines. Designation as such would helo to control
daterioration of groundwater quality in the RVFPA.

3b. Recharge

Precipitation, the most important source of water entering the
RVFPA, infiltrates the surficial deposits, is released to the
atmosphere through evapotranspiration, or flows overland to streams as
stormwater runoff. The various types of soils and surficial derosits
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.in,the RVFPA have differina infiltration rates (Table C-10) causing
non uniform recharge of the aquifers. For the purpose of this study,
Prime Aquifer Rechargqe Areas are defined as hiqghly germeable soils
overlying dAeposits of Wisconsin stratified drift, earlier glacial
drift and in some cases, Wisconsin terminal moraine (these formations
comprise the main constituents of the public water supply) (Figure 13-
4). Areas considered to overlie confined aquifers were excluded from
consideration as Prime Aquifer Recharge Areas.

Soil descriptions from the Soil Survey of Morris County (1976)
were used to determine soil permeability. Soils described as having
permeablilities of moderately rapid to rapid were classed as highly
rermeakble, while those described as having permeabilities of moderate
to slow were not included. Soils were considered as a whole, i.e., if
the whole soil column was described as permeable it was classed
permeable. However, if one horizon was described as impermeable, such
as a fragipan, the soil was not included in the list of highly
permeable soils. Soils selected included: Ad, Cm, K1E, NtB, NtC, OtC,
otDh, Pac, PbDp, PeC, PeD, PfE, PlB, PlC, PtA, PtB, PvA, Pw, RmA, Rm3B,
RmC, 2nB3, and Up.

Another important source of recharge to the stratified drift
deposits is induced stream bed infiltration. 7nder static or
nonpunring conditions the movement of groundwater is toward the
Rockaway River. Under oumping conditions, the gradient is reversed

.and river water moves towards the pumping well. In addition, the
stratified drift deposits, particularly the confined areas, are
recharged in part from the underlying and adjacent kedrock.
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LT-D

Groundwater Recharge in the Rockaway Valley Facility Planning Area

Table G~10

Hydrogeologic Recharge Rate? Area Underlain by Unitb Recharge to Unit
Unit cu m/d/sq Kui (ppd/sq mi) sq km (sq mi) cu m/d (mgd)

Quaternary age 876 83 72,708

stratified drift (650,000) (32) (20.0)

Quaternary age 292 36 10,512

terminal moraine (200,000) (14) - (2.8)

Precambrian 365 148 54,020

age crystallines (250, 000) (57) (14.0)

Ground moraine 292 44 12, 848

overlying Paleozoic (200,000) an “{3.4)

age Rocks

Note: 1. Sums mﬁy not be precise due to rounding

} and/or metric conversions. Total Grgundwater 150,088
Source: a. NJGS, 1974. Recharge (40.2)

b. Tetra Tech, 1978.




.. 'WATER SUPPLY

4a. Surface Water Utilization

Most municipal drinking water supplies within the basin are
obtained from qroundwater sources. There are presently three
reservoirs in operation:

) BRoonton Reservoir - built 1904, capacity of 29 millioncum
(7,700 mg) owned and operated bty the Jersey City Water
Department. At all times, Jersey City is required to
release a minimum of 26,495 cu m/4d (7 mad) from the Boonton
Reservoir to augment flow in the lower Rockaway River. 1In
1976 the average diversion at the reservoir was 263,000 cu
m/d {69%.4 mqgd) .

. Splitrock Reservoir - completed 1948, capacity of 12 million
cum {3,300 mo), owned and operated by the Jersey City Water
Department.
. Boonton-Taylortcwn Reservoir - cavacity 0.47 million cu m
. (125 mg) supplies only a portion of Boontcn's water, with an
average of 851 cu m/d (0.22 mgd) diverted to Boonton in
1976.

Ub. Groundwater Utilization

The communities within the RVFPA are served by several different
water purveyors (Table 3-1). Four gurveyors, the Denville Township
Water Department, the Boonton Town Water Department, the Dover Water
Company and the Rockaway Rorough Water Department, supply over 75
percent 0f the public water consumed in the RVFPA. The central nart
of Mine Hill Township and the southeastern portion of Randolph
Townshio 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
(Figure 3-5).

The combined consumption for the various water purveyors in the
RVFPA in 1977 was 37,472 cu m/3d (9.9 mqgd) and the annual average was
13.8 million cu m (3,656 mg). Approximately 10 percent of this was
supovlied from well fields outside the basin, particularly from the
Almatong well field located in the southwestern corner of Randolrh
ownship. It is alsc estimated that an additional 17,000 cu m/4d (4.5
‘qd) is consumed by self-supplied industrial, commercial, and
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institutional users andi 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 developed 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 (NJDEP, 1977) that approximately 242 liters per
capita daily (64 gallons per capita daily) are consumed in typical
indoor household usages, while an additional 38 to 76 lpcd (10 to 20
gncd) are used for outsoor purposes. Estimated water consumpticn for
the communities within the FVFPA ranged from 276 to 625 1lpcd (73 to
165 gqrcd) and averaged aoproximately 473 lped (125 gpcd) (Table 3-1).



APPENDIX D
AIR QUALITY

The RVFPA is highly rural or suturkan with relatively few major
point sources of air contaminants whkich would significantly affect the
air guality of the area (i.e., Whippany Paper and Thatcher Glass
Manufacturing). There are other facilities which have the potential
to emit more than 91 metric tons (100 short tons) per year of any of
the major air contaminants (EPA, 1979k). The inajor emission sources
in the RVFPA are traffic-related (i.e., carkon monoxide, hyrdrocarbons,
and nitrogen oxides from automobiles, trucks, and buses).

The Clean Air Act Amendments of 1977 direct each state to
determine the National Amkient Air Quality Standards (NAAQS)
attainment status of each of its Air Quality Control Regions (AQCR) or
their sub-areas. The air quality and attainment status designations
for the various contaminants follow, and ambient air quality data are
summarized in Table D-1. '

There are many sources of total susprended particulates (TSP),
including dust and combustion smoke, ash from the attrition and
entrainment of minerals, and other dry materials. The monitors
located in or near the RVFPA recorded levels within the TSP standards
and the RVFPA is designated as being in attainment.

Fossil fuel-fired power plants are the major sources of sulfur
dioxide (80,) releases, which usually exert their significant effects
for several miles. Recorded levels in the RVF?A are within the SO0,
standards and the entire AQCR is designated as keing in attainment.

Nitrogen dioxide (MO,) is primarily formed in the atmosphere on a
regional basis from the nitrogen oxide emitted by vehicular traffic,
power plants, and other combustion sources. The monitored levels of
NO, are within the standard and the entire AQCR is designated as being
in attainment,

Carbon monoxide (CO) levels vary markedly with location since
they are highly dependent upon proximity to major roadways and parking
areas. Monitors located within the cities of Morristown, Paterson,
and Somerville recorded many violations of the eiaht-hour CO standard,
but the less developed RVFPA should show few, if any, violations.
Although the central business districts of Somerville, Paterson, and
Morristown are designated as not meeting the CO standards, the RVFPA
is designated as bkeing in attainment.

Iydrocarbon emissions result from incomplete combustion of

carbonacenus fuel and industrial process evaporative losses. The
major source of man-made hydrocaribons is automobiles. The nearky non
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Tahle D-1
Representative New Jersey Air Quality Data for 1978
Contaminant Averaging No > Standard
(Unita) Period Location Mean! Max. 2nd Max, Primary  Seconda
TSP :(ug/m’) - 24 br. Chester 309 (geo) 94 87 0 0
Florham Park 33.s " 105 74 0 0
Dover 44,9 " 163 138 0 1
50, (ppm) 3 hr. Morristown 0.077 0.070 . 0 0
Paterson - 0.124 0.117 0 0
Somerville 0.068 0.068 0 0
24 hr. Morristown 0.051 0.047 0 0
Paterson 0.062 0.058 0 0
Somerville 0.043 0.041 0 0
Annual Morristown 0.009
" Paterson 0.011
Somerville 0.010
NO, (ppm) Annual Elizabeth 0.034
Newark 0.044
Phillipsburg 0.021
€0 (ppm) 1 hr. Morristown 25.9 24.4 .0 (1]
Paterson 22.2 21.9 0 0
Somerville 18.2 15.3 1) 0
8 hr., Morristown 18.1 14.7 396 81
Paterson 14.5 10.1 19 6
Somerville 10.9 10.6 13 3
Lead (uz/md) 3 mo. Jersey City 2.133 1.030 1 1
Newark 2.096 1.485 1 1
03 (ppm) 1 hr. Chester 0.185 0.155 5(226) ¢ 5(226)?
Somerville 0.133 0.128 4(52)2 . 4(52)
Smokeahade’ (COH per 24 hr, Morristown -~ 1.93 1.83 0 NA
1000 lineal feet) Paterson 2.58 2.34 0 . NA
Somerville 2,42 2.05 0 NA
Annual Morristown 0.73
Paterson 0.88
Somerville 0.50

Notes:
1. None of the annual means exceeded either the appropriate primary or secondary standard.

2. The Federal primary standard was recently relaxed to 0.12 ppm. The numbers without parentheses are the excesses
of the National primary and secondard standard; the numbers in'parentheses are the excesses of the New Jersey

primary and secondary standard.

3. The New Jersey alert criterion for air stagnation episodes is 3.0 COH per 1000 lineal foot.

NA = lot Applicable Source: NIJDEP, 1979
COH = Coefficent of haze.



methane hydrocarbon monitors recorded numerous violations of the
standard. There is no hydrocarbon attainment status; the national
standard is actually a gquideline for achieving the oxidant standard.

Ozone constitutes a regional problem attributed primarily to
hydrocarbon emissions and subsequent atmospheric transport and
reactions. Many violations of the one-hour primary and secondary
ozone standards were recorded near the RVFPA. The entire New Jersey-

New York-Connecticut Interstate AQCR is designated as not meeting the
ozone standard.

*

Smokeshade is a measure of the fine, dark particulates susgended
in the air. These result from stationary and mobile combustion, and
other sources as well. It is related to atmospheric visibility. The
levels recorded in or near the RVFPA are within the New Jersey alert
criterion for air stagnation episodes. There are no federal
standards.



APPENPIX =

CULTURAL RESOURCES

1. PREHISTORY

The RVFPA is relatively undevelored; however, as few intensive
archaeological surveys have been conducted in the are=a, the number of
known sites of prehistoric occupation is minimal. The highest
densities occur in the vicinity of water courses, lakes, and small

brooks. KXnown densities are especially high along Beaver Brook ani
the Rockaway River (Fiqure E-1).

Human occupation of the whole Passaic Riwver Basin, including the
RVFPA, began with small groups of hunter-gatherers of the Paleo-Indian
Tradition circa 11,000 B.C. in an environment characterized by
coniferous forests (similar to those found today in Canada) and oven
park-tundra (Newman and Salwen, 1977). Excavations within and
adjacent to the Passaic River Basin indicate a relatively continuous

occuration of the area from Paleo-TIndian through Proto-historic times
(circa 1700 A.D.).

In contrast to highest densities, which can be expected along
water courses and in valleys where occupation tended to be more
intensive, smaller hunting sites and nut gathering stations are likely
to occur on high well drained ground near krooks and lakes. Some
upland sites can be expected in the oak-hickory forest. At least six
rock shelters showing positive proof of cultural succession have been
identified in Morris County on the korders of the study area near
Boonton (Williams, 1978; Schrabisch, 1909).

Rock shelters, high quality stone outcrops, lower river terraces,
and swamp margins exhibit high protakility of Paleo-Indian occuration.
Swamp margins lef* by draining glacial lakes were particularly favored
sites (Ritchie, 1965). Site locations for latzar periods are likely to
be similar to those of the Paleo-Indian tradition, but with a heavier
concentration along the lower river terraces.

2. HISTORY

Historic occupation of the entire Passaic River Rasin began with
Dutch agricultural settlements. By the beginning of the 18th century
they covered the central basin and lower valley. Settlement of the
Highlands, in which most of the RVFPA is located, progressed more
slcwly. Development followed the routes of waterways from the edge of
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the Highlands, where rivers srilled down into the central btasin.
These settlements became highly developed as the 19th century
progressed, B :

The existence of hydropower sites, Highland iron resources, and
transnortation routes to the east encouraged continued growth
throughout the 19th century. Boonton is the larqgest of these historic
settlements within the study area. Several blast furnaces from the
Boonton Iron Works and the Split Rock Furnace, the Morris Canal, and
numerous homes and public structures from this era remain. Many of
these are National Register of Historic Places properties (Table E-1,
Fiqure E=1).

A 17th century settlement has teen identified on the Vesco and
Seabury properties near Boonton. In addition, a number of 18th
century farms were scattered throughout the RVFPA. Some of these are
still intact and included in the National Register.

In addition to National Register properties, there are a
significant number of sites of state and local interest.



FIGURE E-I|
CULTURAL RESOURCES
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Table E-1

Cultural Resources Inventory

Sites Listed in the National Register of Historic Places

NR-1

NR-2

NB-3

NR-4

¥R~9

NR~10

NR-11

NR-12

Boonton Railroad Station
Route 202

Morris Canal

Rockaway Valley Methodist Church, 1842
Valley Road

Dixon Farm. Rockaway Valley Road
a. Aaron Miller House, ca 1760
b. Forge Keepers House, ca 1840
¢. Dixon's Mill, ca 1800
d. Cyrus Dixon Houge, ca 1855
s. Barm, ca 1898

Col. Joseph Jackson House,
Rockaway Borough Public Library
late 18th - early 19th century

Split Rock Furmace, ca 1790 & 1820
Base of Splitrock Reservoir

Alfred T. Ringling Co., ca 1913
Manor Headquarters
Alfred T. Ringling Co. Manor
R.T. Richards Circus Headquarters

Ford Faesch Manor House, "Stone House Farm",
ca 1771, Mt. Hope Road ’

Davis Tuttle Cooperage, ca early l9th cenmtury

Friends Meeting House
Quaker Avenue & Quaker Church Road

D.L. Bryant Distillery, ca 1369
1547 Sussex Turnpike

Adan Miller House, ca 1867
Rockaway Valley Road

Sites Eligible for the National Register of Historic Places

E-1 Boonton Historic District
Main, Church, Birch, Cornella and Cadar Streets
E-2 Boonton Iron Works, ca 1831
E-3 " Abandoned Railroad Embankment
E=4 Vesco Property
E-S Seabury Property
E~6 Peers House and Barn, pre~Revolutionary War
Lathrop Avenye
Note locations of sites are presented in Figure Evl
Sources: Federal Register, February 6, 1979;

Williams, 1978.




APPENTIX F
DETERMINATION OF UPPER LIMIT TO FUTURE GROWTH

Establishment of -an upper limit to future growth in the RVFPA is
based upon the consideration of expected future household sizes,
quantity of developaktle land, and anticipated develcpment densities.
This analysis also includes consideration of environmental factors.

1. ESTIMATED FUTURE AVERAGE HOUSEHOLD SIZES

Average household sizes in the Towns of Boonton and Dover, the
Boroughs of Rockaway and Wharton, and the Townships of Mine Hill and

Parsippany-Troy Hills have declined steadily during the period 1960~
1976 (Table F-1).

With regard to lower limits, the characteristics of residential
areas in Mine Hill and Denville Townships indicate that future
household sizes are nct likely to average kelow 3.0. At least 90
rercent of the total in each community is contained in one and two-
family structures (USBC, 1970). Further, as residential construction
during the 1970's has been almost exclusively houses of this type
(NJDLI, 1970-1975), it is reasonable to assume neighborhoods with this
type of housing will attract, to a large extent, families with
children. 1In addition, the area's suburban environment, which has
bkeen a factor in attracting young families into the communities, it is

likely to be maintained through the application of municipal master
rlansa

Compared to neighborhoods in other RVFPA municipalities,
residential areas in Boonton Town, Cover Town, Rockaway Borough, and
Wharton Borough, Parsippany-Troy Hills Township and Randolph Townshirg
contain a relatively high percentage (20 to 25) of multi-family
structures (USBC, 1970). Based on an average household size of 2.2
persons per multi-family unit, therefore, an overall lower limit of
2.8 is reasonable for household sizes in these communities.

The estimation of single most prokbatle average household size at
saturation was based on projections (made Ly the MCPB) to the year
1990, Specifically, the ratio of ccunty average household size to
each municipal average household size between 1940 and 1976 was
extrapolated linearly to the year 1990. Projections do not exceed the
limits discussed above (Table F-1).

Except for Victory Gardens Borough (no 1950 data available),
average household sizes in the remaining seven municipalities
{(Boroughs of Kinnelon and Mountain Lakes and the Townships of Boonton,
Jefferson, Montville, Rockaway and Roxbury) increased between 1960 and
1970 (UsBC, 1960, 1970). The 1970 figures are assumed to represent
the upper limit in household size.  This is based uron:
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Table ¥-1

Average Household Sizes

Municipality 1960 | 1970 | 19761 | 1980t | 1990
Boonton Town 3.20 | 3.13 | 2.9 2.83 2.80°
Dover Town 3.30 | 3.11 | 2.92 2.81 2.80%
Kinnelon Borough 3.73 3.87 3.68 3.59 3.49
Mountain Lakes Borough 3.94 4.06 3.87 3.77 3.67
Rockaway Borough 3.45 3.35 3.16 3.06 2,96
Victory Gardens Borough NA 3.65 3.46 3.36 3.26
Wharton Borough 3.33 3.21 . 3.02 2.92 2.82
Boonton Township 3.19 3.38 3.19 3.09 3.00
Denville Township 3.50 3.49 3.30 3.19 3.09
Jefferson Townsip 3.34 3.40 3.21 3.10 3.00
Mine Hill Townsip 3.58 3.51 3.32 3.22 3.12
Montville Township 3.50 3.82 3.63 3.53 3.43
Parsippany Troy Hills Township 3.72 3.25 3.06 2.87 2.77
Randolph Township 3.63 3.47 3.28 3.12 3.02
Rockaway Township 3.63 3.69 3.50 3.39 3.29
Roxbury Township 3.45 3.66 3.47 3.20 3.10
Morris County 3.49 3.40 3.21 3.11 2.83
United States 3.30 3.14 2.92 2.74 2.50

Notes: 1. MCPB estimate.
2. WAPORA estimate.

3. NA - Not available

Source: USBC, 1960, 1970.




1) The decline in average household size in each of these
' municipalities {(including Victory Gardens) since 1970;
2) The projected decline in County and national future average
household size trends are rrojected over the long term future.
For the same reasons future household sizes are not likely to average
below 3.0 discussed for the Townships of Mine Hill and Denville.

Household size averages at saturation for the remaining eight
municipalities were tased on projections made by the MCPB. These
figqures were considered reasonable as the projections do not exceed
the average household size limits developed akove. Further, they
reflect long term declining county and national trends.

2. ESTIMATED AMOUNT OF DEVELOPABLE LAND

A detailed analysis of current existing land use (Table F-2) and
zoning maps for each of the 16 municipalities in the RVFPA indicates
that the net amount of undeveloped land zoned for residential
development, exclusive of environmentally constrained land, is
approximately 6,460 ha (15,960 a) (Table F-3). A net ha (a) is
defined as a gqross ha (a) minus land used for streets; the
determination of a net hectare (acre) for residential, commercial, and
industrial land uses is based upon existing development patterns in
each municipality (Takle F-4). This figqure includes 170 ha (420 a) in
commercial and mining zones which may be developed for residential
use. Approximately two-thirds of the 6,460 ha (15,960 a), (i.e. 4,232
ha (10,461 a)) may be developed at densities no greater than 2.5 hu/ha
(1.0 hu/a). 2Zoning.covering the remaining land (with the exception of
9 ha (23 a)) permits development densities ranging between 2.7 and
24.7 husha (1.0 and 10.0 hur/a)e.

3. EXISTING NUMBER CF MAXIMUM HOUSING UNITS AT SATURATION DEVELOPMENT

To determine the maximum number of housing units in each RVFPA
municipality at saturation development, the boroughs, towns and
townships were initially divided into two residential land categories.
‘They are:

1) Existing developed land areas; and

2) Undeveloped land, zoned for residential use.

. Each is estimated to have different development potential.

4., EXISTING DEVELOPELC RESIDENTIAL AREAS

Examination of 1970 census data for housing and observations
from a field survey of residential neighborhoods in the RVFPA indicate
the area's overall housing stock is in good condition. Significant
redevelooment of these neighborhoods in unlikely. Therefore, it is
reasonable to assume the estimated number of housing units located in

F-3



Table F-2

Land Use in the Rbckaway ValleyAFacility Planning Area1

&
Boonton Town? Dover Townb Kinnelon Borough?c
Category - Developed Undeveloped Developed Undeveloped Developed Undeveloped|
Residential 210 (530) 50 (130) -~ 300 (750) 20 (50) 110 (280) 920 (2280)
Commercial 10 (30) 10 (20) " 40 (110) 0 (0) 0 (0 0 (0)
Industfial 30 (70) 20 (60) ' 70 (160) 20 (60) 0 (0) 50 (130)
Public & Semi-| 7¢ (1890) 0 (0) 60 (140) 0 (0) 30 (70) 0 (0)
Parkzuglé:en 0 (0) 40 (100) 0 (0) 80 (190) 0 kO) 130 (310)
Spaces .
Streets 100 (240) - 30 (70) 120 (300) 10 (30) 40,(90) - 310 (770)
Railroads/ . :
Utilities 10 (30) 0 (0) 10 (30) o (0) 0 (0) : 0 (0)
Water 0 (0) 40 (90) 0 00 0 (0) 80 (200)
TOTAL3 |‘43o (1080) 190 (470) 600 (1490) 130 (340) 180 (440) 1490 (3690)

Note: 1. Units are in gross ha (gross a) except residential, commercial, and industrial categories which
are in net ha (net a) (see Appendix F). Numbers are rounded to nearest 10 ha(a).
2. RVFPA .
3. Sums may not be precise due to rounding and/or metric conversions.

Sources: a. BTPB, 1974
b. DIPB, 1976
c. KBPB, 1978



Table F~2 (continued)

1

Land Use in the RVFPA

Mountain Lakes Borougfxza

Rockaway Borbughb

Victory Gardens Bbrdughc

Category Developed Undeveloped Developed Undeveloped Developed Undeveloped
Residential 70 (180) 0 (0) 130 (310) 40 (90) 20 (60) 0(10)
Commercial 0 (0) 0°(0) 20 (50) 20 (50) 0 (0) 0 (0)
Industrial 0 (10) 0 (0) 20 (50) 70 (170) 0 (0) 0 (0)
Public & Semi- | 30 (70) 0 (0) 40 (9C) 0 (0) 0 (0) 0 (0)
Public : B
Parks & Open
Spaces -0 (0) 40 (90) 0 (0) 0 (0) 0 (0) 0 (0)
Streets 20 (50) 0 (0) 50 (130) 30 (70) 10 (20) : 0 (0)
Railroads/ o
Utilities 0 (10) 0 (0) 0 (10) 0 (0) 0 (0) 0 (0)
Water 0 (0) 10 (20) 0 (0) 10 (20) 0 . 0 (0
TOTAL 3 120 (320) 50 (110) 30 (80) 0(10)

260 (640) 170 (400)

Note: 1. Units are in gross ha (gross a) except residential, commercial, and industrial categories which

are in net ha (net a) (see Appendix F).

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

Sources: a.
b.
CD

MLBPB, 1978

RBPB, 1978
VGBPB, 1976

Numbers are rounded to nearest 10 ha (a).




Table F=2(continued)

Land Use in the RVFPA 1

Wharton Borough? Boonton Townshipb Denville Townéhipc‘

Category Developed Undeveloped Developed " Undeveloped Developed Undeveloped
Residential 130 (330) 60 (150) 590 (1460) 1060 (2620) 960 (2360) 110O (2730)
Commercial 20 (40) 0 (0) 0 (10 0 (0) 30 (80) 100 (250)
Industrial 40 (100) 140 (340) 70 (170) 0 (10) 50 (130) 170 (410)
Public & Semi- | 10 (30) 0 (0) 160 (400) - 0 (0) 300 (740) 0 (0)

Public ST
Parks & Open
Spaces 0 (0) 30 (70) 0 (0) 90 (220) 0 (0) 140 (340)
Streets 40 (110) 30 (70) 70 (180) 120 (290) 230 (560) 230 (570)
Railroads/ A
Utilities 20 (40) 0 (0) 0 (0) 0 (0) 40 (100) 0 (0)
Water 0 (0) 20 (40) 0 (0) 60 (140) 0 (0) 160 (400)

TOTAL? 260 (650) 280 (670) 830 (2220, 1330 (3280) . [1610 (3970) 19Q0 (4700)

Note: 1. Units are in gross ha (gross a) except residential, commercial, and industrial categories which

are in net ha (net a) (see Appendix F).

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

Sources: a.
b.
c.

WBPB, 1978
BTPPB, 1979
DeTPB, 1975

Numbers are rounded to nearest 10 ha(a).




Table ‘F-2 !continued)

1

Land Use in the RVFPA

Jefferson Townshipza Mine Hill Townshipgb Montville Townshi%c
Category Developed Undeveloped Developed Undeveloped Developed Undeveloped |
Residential 810 (1990) 3200 (7910) 160 (390) 150 (360) 40 (90) 320 (780)
Commercial 50 (129) 250 (610) 0 (10) 0 (0) 0 (0) 0 (0)
Industrial 10 (20) 210 (530) 0 (10) 229 (540) 10 (20) 30 (70)
Public & Semi- 320 (780) 0 (0) 10 (30) 0 (0) 0 (0) 0 (0)
Public
Parks & Open .
Spaces 0 (0) 700 (1720) 0 (0) 70 (170) 0 (0) 0 (10)
Streets 109 (250) 413 (1010) 40 (100} 60 (150) 10 (20) 60 (150)
Railroads/
Utilities 20 (50) 0 (0) 40 (90) 0 (0) 0 (0) -0 (0)
Water 0 (0) 120 (290) 0 (0) 0 (10) 0 (0) 0 (10)
TOTAL 3 |
1319 (3210 4890 (12,070) 250 (630) 500 (1239) 60 (130) 410 (1020)
Notes: 1. Unite are in gross ha (gross a) except residential, commercial, and industrial categories which

are in net ha (net a) (see Appendix F),

. RVFPA.

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

Sources: a.

JTPB,
b. MHITPB,
c. MIPB,

1978
197
1976

7

Numbers are rounded to nearest 10 ha(a).



Table F“‘ontinued)

Land Use in the RVFPA

1

2a
Parsippany-Troy Hills Township

Randolph Townshipr

2c

Rockaway Township

Notes: 1. Units are in gross ha (gross a) except residential, commercial, and industrial categories
are in net ha (fet a) (See Appendix F).
2. RVFPA portion.

3

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

Sources: a. PTHIPB,
b. RaTPB,
c. RTPB,

1976
1979

1976

Numbers are rounded to nearest 10 ha (a).

Category Developed Undeveloped Developed Undeveloped Developed Undeveloped |
Residential 60 (140) 30 (80) 960 (2380) 1090 (2690) 960 (2360) 2990 (7400)
Commercial ¢ (0) .0 (0) 70 (180) 40 (90) 60 (160) 120 (300)
Industrial 0 (0) 0 (0) 90 (220) 200 (490) 220 (550) 660 (1640)
Public & Semi- ; '
Public 0 (0) 0 (0) 200 (500) 0 (0) 2530 (6250) 0 (0)
Parks & Open
Spaces 0 (0) 30 (80) 0 (0) 280 (680) 0 (0) 12807(3150)
Streets 10 (30) 10 (20) 190 (470) 220 (560) 310 (770), 850 (2110)
Railroads/
Utilities 0 (0) 0 (0) 50 (110) 0 (0) 150 (370) 0 (0)
Water 0 (0) 0 (0) 0 (0) 30 (80) . 0 (0) - 690 (1710)
TOTAL3
70 (170) 70 (180) 1560 (3860) 1860 (4590) 4230 (10460) 6590 (16310}
which




. 6-d

TableA!:g_(continued)

Land Use in the RVFPAl

Roxbury Township 2a Total
Catepory Developed Undeveloped Developed Undeveloped
Residential 30 (BO). 210 (530) 5540 (13,690) 11,240 (27,810)
Commercial 0 (0) 0 (0) 300 (790) " 540 (1,320)
Industrial 30 (80) 370 (920) 640 (1,590) 2160 (5,370)
Public & Semi- ‘ : , ;

Public 0 (10) 0 (0) 3760 -(9,290) 0 (0)
Parks & Open ' )
Spaces 0 (0) 420 (1030) 0 (0) 3330 (8160)

Streets 40 (90) 90 (230) 1380 (3410) 2460 (6100)
Railroads/
Utilities 50 (130) 0 (0) 390 (970) 0 (0)
Water 0 (0) 0 (0) 0 (0) 1220 (3020)
TOTAL3 150. (390) 1090 (2710) 12,010 (29,740) 20,950 (51,780)

Units are in gross ha (gross a) except refiidential, commercial, and industrial categories which
are in net ha (net a) (see Appendix F).. Numbers are rounded to nearest 10 ha (a).

2. RVFPA portion
3. Sums may not be precise due to rounding and/or metric onversionms.

Sources: a. RxTPB, 1977

Notes: 1.
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Table F-3

Estimated Developable Vacant Hectares (Acfes) by Permitted Residential Density

Maximum Permitted Densities hu/ha (hu/a)

Municipality 2.5 (1.0) 2.7 (1.1) to |5.2 (2.1) to | 10.1 (4.1) to 25.0 (10.1) Total

= or less 4.9 (2.0) 9.9 (4.0) 24.7 (10.0) or greater
Boonton Town 0 (0) 0 (0) 0 (0 47 (115) 1 (3) 48 (118)
Dover Town 0 (o) 0 (0) 0 (0) 12 (30) 1 (3) 13 (33)
Kinnelon Boroughl 642 (1586) 0 (0) 0 (0) 0 (0) 0 (0) 642 (1586)
Mountain Lakes Boroughl 0 (0) 0 (0) 1 (3) 0 (0) 0 (0) 1 (3)
Rockaway Borough 0 (0) 0 (0) 26 (65) 8 (18) 0 (0) 34 (83)
Victory Gardens Borough 0 (0) 0 (0 0 (0) 0 (0) 1 (3) 1 (3)
Wharton Borough 0 (0) 0 (0) - 33 (81) 6 (17) i 42 (105)
Boonton Township 376 (930) 78 (194) 31 (76) 0 (0) 0 (0) 485 (1200)
Denville Township 158 (391) 397 (979) 38 (93) 1 (4) 0 (0) 594 (1467)
Jefferson Townshipl 1053 (2603) 510 (1260) 0 (0) 0 (0) 0 (0) 1563 (3863)
Mine Hill Township! 0 (0) 77 (190) 26 (65) 8 (21) 3 (7) 114 (283)
Montville Townshipl 139 (343) 17 (41) 7 (17) 0 (0) 0 (0) 163 (401)
Parsippany-Troy Hills Twp.1l| 0 (0) 8 (20) 12 (31) 0 (0) 0 (0) 20 (51)
Randolph Township1 506 (1252) 165 (407) 26 (64) 0 (0) -0 (0) -697 (1723)
Rockaway Township1 1358 (3356) 94 (231) 348 (859) 76 (188) 0 (0) 1876 (4634)
Roxbury Township 1 0 (0) 165 (409) 0 (0) 0 (0) 0 (0) 165 (409)
Total 2 4232 (10,461) 1511 (3731) 548 (1354) 158 (393) 9 (23) " 6458 (15,962)

NOTE: 1. RVFPA

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

T o i o




Table F-4

Determination of Net Hectare (Acre) Percentages

&

Municipality Percent of Gross Hectare (Acre)
Excluded for Streets by Use
Residential Commercial “Industrial
Boonton Town® 25 25 10
Dover Townb 25 25 10
Kinnelon Borough® 25 25 10
Mountain Lakes Boroughd 20 20 10
Rockaway Boroughe 25 25 10
Victory Gardems Boroughf 25 25 10
Wharton Boroughg 15 15 10
Boonton Townshiph 10 10 10
Denville Townshipi 15 15 10
Jefferson Townshipl 10 10 10
Mine Hill Townshipk 20 20 10
Montville Townsh:l.p1 15 15 10
Parsippany~-Troy Hills Townshipm -2 20 10
Randolph Township® 15 15 10
Rockaway Township® 20 20 10
Roxbury Townshipp 20 20 10

Sources: a. BTPB, 1974.
b. DIPB, 1976.
c. KBPB, 1978.

d. MLBPB, 1978.

e. RBPB, 1978.
f. VGBPB, 1976.
g. WBPB, 1979.
h. BTpPB, 1979.

F-11

1. DeTPB, 1975.
§. JTPB, 1978.
k. MHTPB, 1977.
1. MTPB, 1976.

m, PTHTPB, 1976.
n. RaTPB, 1979.
o. RIPB, 1976.

p. RxTPB, 1977.



xisting residential areas will be maintained over the long-term
‘Atu:e (Table F-5). o | L

5. UNDEVELOPED LAND, ZONED FOR RESIDENTIAL USE

. The second category of residential land includes all undeveloped
residential land zoned at a variety of densities (Table F-3). Because
of zoning requirements throughout the RVFPA for large minimum size

- building lots, develorment densities have historically equalled
maximum densities permitted under each municipality's zoning
requlations. Further, residential developments which are currently
being constructed or which are prorosed for the near future (within
two years) indicates that historical density trends are being
maintained (Zabihach, MCPB, Septemker 19, 1979). The number of
housing units which may be constructed on vacant, developable,
residential land for each municipality are presented in Table F-6.
The addition of existing and potential housing units yields the
maximum number of housing units which may te constructed in each
municipality.

-

6. CONCLUSION

The product of average hocusehcld size and the total number of
.ousinq units at saturation development yields saturation population
for an area. Saturation populations for each RVFPA municipality
(considering existing zoning requlations and environmental
constraints) are presented in Table F-7.

F-12



Table Fr-5

Existing Average Development Density

Characteristics in the Rockaway Valley Facility Planning Area

Residential Land

Developed Average Density
Municipality net ha  (net a) Existing hu | hu/ha (hu/a)
Boonton Towm 210 (530) 3032 14.1 (5.7)
Dover Town 1 300 (750) 4992 16.6 (6.7)
Kinnelon Borough ' ' 2.
Mountain Lakes Borough 1 1%8 5%38; ggg 2'; 21.%3
Rockaway Borough 130 (310) 2058 16.3 (6.6)
Victory Gardens Borough 20 (60) 378 15.6 - (6.3)
Wharton Borough 130 (330) 1790 13.3 (5.4)
Boonton Township 590 (1460) 1011 1.7 (0.7)
Denville Township 960 (2360) 4473 4.7 (1.9)
Jefferson Township 810 (1990) 3130 4.0 (1.6)
Mine Hill Township! 160 (390) 994 6.4 (2.6)
Montv?lle Townshipl. 40 (90) 96 2.7 (1.1)
Parsippany-Troy Hills T.J 60 (140) 367 6.4 (2.6)
Randolph Townshipl 960 (2380) 4010 4.2 (1.7)
Rockaway Townshigl 960 (2360) 5814 6.2 (2.5)
Roxbury Township 30 "(80) 334 10.4 (4.2)
Total? 5540 (13,690) | 33426 | s.g (2.4)

‘Note: 1, RVFPA portion.

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

Sources: USBC, 1970; NJDLI, 1969-1974.
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o Ta.b.’~6

Estimation of Total Housing Units at Saturation Development

Number of Existing

Number of Potential

Hu on Vacant Land
Suitable for Resid.

Number of Total
Hu at Saturation

1
2. RVFPA portion
3

« Sums may not be precise due to roundin~

Municipality Hu! in 1975 Development? Development
Boonton Town 3,032 958 3,990
Dover Town 4,992 309 5,301
Kinnelon Borough? 640 1,110 1,750
Mountain Lakes Borough2 305 9 314
Rockaway Borough 2,058 266 2,32hv
Victory Gardens Borough 378 30 - 408
Wharton Borough 1,790 385 2,175
Boonton Township 1,011 882 1,893
Denville Township 4,473 1,595 6,068
Jefferson Township? 3,130 2,766 5,896
Mine Hill Township 994 713 1,707
Montville Township? . : 96 242 338
Parsippany-Troy Hills Township2 367 112 479
Randolph Township? 4,010 1,983 5,993
Rockaway Township?2 5,814 6,225 12,039
Roxbury Township?2 334 545 879

RVFPA Total 3 33,424 18,130 51,554

Notes: . Hu = Housing Units Sources: NJDLI, 1969-1974.

Estimated.
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Table F~7

Computation of Constrained Saturation Population

-

r Maximum Potential Housing Units on Total
Developable Vacant Land
(Excluding Environmentally Constrained Land)
Maximum Net Potential : .
* Municipality Ex%;:::g(l:a;t;;;ng Zoning Categor Development | Vacant New - Total Potentisl Average Congtrained
8 gory Denaity Land Housing % Housing Units Household Saturation
| hu/ha (hu/a) | ha(a) Unite Size Populatton
Colurm A Column B Columa C Column D | Column E {0&11“4&7‘ Column G (Col. B+E) Column H | Column I(Col GwH)
Booaton Town R-1A 19.8°(8.0) | 44 (108) 864
R-2A 19.8 (8.0) 1 (3) 24
R-2B 12.3. (7.0) 2 (4) 28
~R-3A 3.6 (14.0)] 0 (1) i 14
| B4 _ 34.6 (14.0) | 1 (2) 28 |
3032 Subtotal 48 (118) 958 . 3990 - -2.80 11,122
Dover Town R-1 14.3 (5.8) 12 (30) 174
c-1 111.2 (45.00 | 1 (3) 135 =
4992 . Subtotal 13 (33) 309 5301 2.80 14,843
- Kinnelon Borough# R ' 1.7 (0.7) 2 (1586)| 1110 -
640 Subtotal paz (1586)) 1110 1750 3.49 6108
Hountain Lakes
Bo * '
rough : R-A 2.2 2.9 |13 9
305 Subtotal 1 (3) 9 314 3.67 1152

NOTE: * #RVFPA portion.
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Computation of Congtrained Saturation Population

-

Table F-7 (continued)

Maximum Potential Housigg Units on Total
Developable Vacant Land
(Excluding Environmentally Constrained Land)

Maximum

et

Potential

Existing Housing .
Municipality . Development Vacant New Total Potential Average Constrained
inits (1975) Zoning ‘Categoxy Density Land Housing Housing Unite Household Saturation
hu/ha (fu/a) | ha(a) Units Size Population
Column A Columa B Column C Column D | Column E ((’c"oll“gﬂng Column G (Col. B+E) | Columa H | Column I(ColGxH.)
Rocksway Borough R-1A 5.4 (2.2) 15 (36) 79
r R-1 7.2 (2.9) 8 (21) 61
R2 10.9 (4.4) 4 (9) 40
R 12.3 (7.0) 4 (9) 63
0-b 7.2 (2.9) 3 (8) )
2058 Subtotal ’ 34 (83) 266 2324 2.96 6879
Victory Gardens Borough Mr 25.0 (10.1) 1) 30
378 Subtotal 1 (3) a0 408 3.26 1330
Wharton Borough R-1 5.4 (2.2) 31 an 169
R-100 8.6 (3.5) 2 (&) 14
R-6S 14.3 (5.8) & (11) 64
RM~65 21.5 (8.7) 2 (5) hé
A 30.9 (12.5) 3 (7) 88
P 14.3 (5.8) o (1) _6 ‘ ;
1790 Subtotal : 42 (105) 385 2175 2.82 6134

NOTE: #RVFPA portion.
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Table F+7 (continued)

Computation of Constrained Saturation Population

Maximum Potential Housing Units on Total
~Devalopable Vacant Land
{Excluding Environmentally Constrained Land)
Maximum et Potential:
Exieting Housing .
Municipalicy . Development Vacant New , P Averags Constrained
Unics (1975) Zoning Category Densitvy Land Housing ‘T;:::m:t;::::l Household Saturation
hu/ha_(hu/s) ha(a) Units Siza Population
Column A Column B Column C Column D Column E 8_‘:)11"";;" !rl Column G (Col. B+E) Column H Column I{Col GxH)
‘Boonton Township R-1 1.2 (0.5) |376(930) 465
R-2 2.7 (1.1) 42 (105) 116 .
R-3 3.7 (1.5) 36 (89) 134
R-4 5.4 (2.2) 31 {(76) 167
1011 Subtotal 485(1200) .882 1893 3.00 5679
Deanville Township R-C 2.7 (1.1) 164 (404) 444
R-1 2,7 (1.1) 233 (575) 633
) R-2 7.2 (2.9) 30 (73) 212
R-2A 9.6 (3.9) 8 (20) 8
R-) 14.3 (5.8) 0 (1) 6
R-4 21.5 (8.7) 1(3) 26
c 1.2 (0.5) 158 (391 196
4473 Subtotal 594 (1467). 1595 6nés 3.09 18,7%0
Jefferson Township#* R~-E 0.7 (0.3) 700(1730) 519
R-1 1.7 (0.7) 353 (873) 611
R-2 2,7 (1.1) 172 (424) 466. .
R-3 3.5 (1.4) 338 (836) 1170
3130 Subtotal 1463(3863),) 2766 5896 1.00 J2.688

"ROTE:"¥RVFPK porLIon.

[N
P B
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Table F-7 (continued)

Computation of Constrained Saturation Population '

Maximum Potential Housing Units en Total
Devalopable Vacant Land '~ ’
(Excluding Environmentally Constrained Land)

- Maximum Net Potential
Bxisting Housing
Hunicipality . Development Vacant New Avarage Constrained
Units (1975) Zoning c“‘“"’_ Denaity Land Housing ‘T;::h::e;::t:l Household Saturation
hu/ha (u/a) | ha(a) Units Size Population
Column A ‘Column B Column C Column D Column E ‘c:nl;’m Column G (Col. B+E) Column H Columa I({Col-.CxH)
Mine Hill Township* R-130 2.7 (1.1) | 46 (114) 125
R-60 2.7 (1.1) |31 (76) 84 /
R-30 7.2 (2.9) 26 (65) 189 .
R-GA 24.7 (10.0) 8 (21) 210
_ R-SR 37.1 (15.0) 3 (1 105 . .
994 Subtotal 114 (283) 713 1707 3.12 5326
T " .
Montville Townshiph R-1 "1.0 (0.4) }139 (343) 132
R-3 4.0 (1.6) 17 (41) 66
R-4 5.4 (2.2) 6 (15) kX
R-5 7.2 (2.9) 1 (2) 6
96 Subtotal 163 (401) 262 338 3.4 1159
' )
Parsippsny-Troy .nnu :
Township# | 231 2.7 (1.1) 8 (20) 22
BR-3 7.2 (2.9) 12 (31) 9
367 Bubtotal - 20 (51) 12 479 2.77 1327
NOTE: #RVFPA portion.
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. « . & G < (. o
Table P~7 (continued)
Computation of Constrained Saturation Population
Maximum Potential Housing Units on Total
Developable Vacant Land
(Excluding Environmentally Constrained Land)
Existing Housi Maximum det Potential
Municipality xisting Housing . Development Vacanat New Total Potential Average Constrained
Units (1975) Zoning ' Category Density Land Housing Housing Units Household Saturation
hu/ha (hu/a) ha(a) Units Size Population
Column A Column B Column C Column D Column E {:’011““‘[‘;1; Column G (Col. B+E) Column H Column I({Col Gxi)
Randolph Township! RLD-3 0.7 (0.3 | 85 (210) 63
R-1 2.5 (1.0) | 421 (1042) 1042
R-2 4.2 (1.7) 165 (407) 692
R-3 7.2 (2.9) 26 (64) 186
4010 Subtotal §97-(1723) 1983 -$993 3.02 18,099
Rockawvay Townshlpl R-88 1.2 (0.5) | 1138 (2813) 1407
R-44 2.5 (1.0) 7t (1719 175
R-25 4.2 (1.7) 94 (231) 393
R-20 5.4 (2.2) 130 (322) 708
R-15 7.2 (2.9) 196 (483) 1401
R-13 8.4 (3.4) 22 (54) 184
R-6 18.0 (7.3) S (13) 95
RMF 24.7 (10.0) s6 (139) | 1390
OR 20.0 (8.0) | . 15 (36) 288
5814 M 1.2 (0.5) | 149 (368) 184 . 12,03 3.29 39,608
Subtotal 1876 (4634) 6223
Roxbury Township! 0s/Gu 2.7 (1.1) | 101 (250) 215
R-2 4.2 (L.7) 64 (159? 27Q
334 Subtotal 163 (469) 545 879 3.10 2725
RVFPA Total2 33,424 6458 (15962)] 18,130 " 51,554 157,979

NOTE:

1.RVFPA portlon.

2.Sums may not be precise due to rounding and/or metric converaions.
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APPENDIX G

. DERIVATICN OF A MULTIPLIER FOR MORRIS COUOMTY

The concept of a regional multiplier is based upon the idea that
any exvenditure by a firm, government, or individual will lead to
additional expenditures by those receiving the initial outlay. The
size of the multiplier is dependent on two factors.

First, there are "leakages" out of the economy of the area being
stuiied. These leakaqes reduce the size of the original expenditure
effect during each successive cycle through the economy. It is
usually assumed these leakages affect a constant proportionate
reduction of the expenditure impact, so that the impact will be
reduced to zero after an infinite number of cycles. 1In reality, if
the leakages are at all significant, the expenditure effect becomes
negligible after only a small number of rounds.

The major forms of leakage out of the economy are three: taxes,
consumer savings, and imports. Taxes sivhon purchasing power away
from consumers both directly through taxes on income and indirectly
through taxes on property, goods, and services. Consumer savings
represent generally a small part of a consumer's disposable income
that i{s not spent on the consumption of goods or services. Imports
may be especially significant at the regional level, because a

. significant porportion of the goods and materials purchased within a

region are likely to originate in other areas. The import effect is

important in diffusing the impact of expenditures in one region over
other regions.

Second, there is the effect of a change in regional income on the
level of government transfer payments such as unemployment
comoensation and welfare payments into a region. These transfer
payments act as automatic stabilizers on a regional economy. When
unemployment within a region also increases, the level of transfer
payments also increases, reducing the total drop in regional income.
Similary, when reqional income decreases, the level of transfer
payments increases. This, too, reduces the total drop in regional
income. %When regional income increases, however, the level of
transfer payments decreases., This reduces the multiplier effect of
any increased expenditure within the region.

1. GENERAL FORM OF THE MULTIPLIER

Total regional income is the sum of local consumption spending,
local investment spending, government spending within the region, and
net exports (this last term may ke negative). Algektraically,
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. Y=C(Yd, T) + I ¢+ G + X - M(C(¥d, T))
here:

Y = total reqgional income.

Yd = disposable personal income.

T = government transfer spending.

C(¥d, T) = consumption out of available income
(disposable income plus transfer Dayments).

I = local investment spending.
G = local government spending.
X = regional exrorts.

M(C(Yd, T)) = spending for imports out of
total consumption spending.

The variables included in the expression for regional income can
be formulated as follows:

1. Disposable income, which is total personal income minus

taxes, is assumed to ke a constant proportion of total personal
income: Y4 = ay.

2. Consumntion spending is assumed to be a linear function of

disposable income and transfer payments: C=5L +c(¥Yd+ T) =b ¢+
c(ay + T).
3. Spending on imports is taken as a linear function of total
.onsumption spending: M = n + mc(aY + T).

4., As mentioned, the level of T is influenced by the level of ¥,

so that T = T(Y). Because T is a declining function of Y, 8T <0.
’ _ 6Y

Then Y = b ¢ c(ay + T(Y)) + I ¢+ G ¢+ X - n - mc(aY + T(Y)).

Then 3Y = c(adY + 6T 3Y) + 4dI + 4G + dX - mc(ady + ST d4Y).
6Y 8Y

~

This expression rroduces the regional multiplier for changes in
government expenditures, private investment spending, and regional
exports as a function of:

the proportion of disposable to total personal income.
the propensity to spend disposable income.
the percent of total consumption spent on imported goods
and services.
8T = the change in the level of transfer payments
. 6y due to changes in the level of regional income.
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A numerical estimate of the multiplier can be derived on the
. basis of estimates of these parameters.

2. ESTIMATION OF THE PARAMETERS |

The derivation of "a," the proportion of disposable income to
total personal income, is based on 1970 census data, as current lncome
estimates for Morris County are not available. Based on a 1970 Morris
County mean family income of $15,233 (USBC, 1970), an average
household of a married couple and one child would pay 9.7 percent and
1.6 vercent of annual income in federal and state taxes, respectively
(filing jointly, with three exemptions).

In addition, the State of New Jersey imposes a five percent sales
tax. The tax does not apply to most food and clothing items, however.
Assuming that an average family devotes 10 percent of its income to
taxable items, the tax captures approximately one-half percent of an
average family's income.

The total percentage of income captured by these various taxes is
approximately 0.097 + 0.016 + 0.005 = 0.,118. Therefore, a = 1.0 =
0.118 = 0.882, :

National data on consumer spending over the last decade indicates
.that consumption fluctuates at about 91 percent of disposable income.
Therefore, ¢ equals 0.91 (Council of Economic Advisors, 1978). For
purposes of this analysis, the average and marginal propensities to
consume are assumed to be equal. This is a widely used practice as
data on the marginal rropensity may fluctuate significantly over time.
Further, any increases in regional income probably will be distributed
widely among different income groups with widely differing marginal
propensities. Therefore, the use of average propensity probably will

give a reasonable approximation of the proportion of additional income
actually spent.

The estimate of 6T considers only the reduction in unemployment
6Y

benefits which will result from an increase in reqicnal income and

employment. A value of 5T = =(V) (0) {(R) where:
6Y S

current average weekly benefit under the unemployment
compensation program.

Y

]
"
93
o

1T = the percentage of total unemployed receiving benefits,
K = the proportion of the increased expenditures going to wages.
.S = the current averaqe weekly wage in the area.
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. The value of V as determined from 19';8 statistics .on total
cenefit payments and the average numter of claims per week in Morris
County is 385.15 (Selfridge, NJDLI, January 7, 1980).

The value of U depends on: the number of jobs created, the
percentage of total unemployed workers actually receiving unemployment

tenefits and the impact of new job opportunltzes on attracting more
individuals into the labor force.

An estimated 62 percent of Morris County's total unemployed

recelved benefits during an average week of 1978 (Selfridge, NJDLI,
January 7, 1980). . '

The value of ¥ depends upon the percentage of total county-wide
expenditures qoing to labor. As there are no statistics on this
percentage for Morris County, the national average of 75 percent was
used (Council of Economic Advisors, 1978).

The value of S was determined by dividing $15,233, the Morris

County mean family income for 1970 (USBC, 1970), by 52 to obtain
$292.94. ;

Given the parameter values:

8T = = _(MY (MK} = =_1{(85.15) (0.62) (0.75) = -0.1135
S 292.94

o)

This indicates that for every dollar of extra income generated in

the county, approximately 13.5 cents less is received in unemployment
benefits.

Finally, it is assumed that Morris County residents spend about
three~-quarters of their disposable income on goods and services
imported from outside the county. Therefore, m is estimated to be
approximately 0.75.

Thus:
Multiplier = 1
1 - c{1-m) {a + 3T)
: 8Y
Multionlier = 1

1 - 0.91(1-0.75) (0.882 - 0.1395)

1.20

Multiplier



