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To All Interested 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 environmental 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^ddr e s s e s the ma jo r e ny ir o nm_e&tftXw4 frsjae^ assoc i a t e d with
themj^P^-^^oalSSi^^ ''•' St^WwStV* of

^ ? 2 E ° § £ t £ § ^ e n ^ x a ^ l l t i f r t n r i y ^ d 4 s d r y i t s o fp m a r y ^ and4' secondary impacts of j
ixonraental constraints to development,*
x a c T h e ipacts of e a h alternative

^ i A p p s l p f t € p y l o p ,
and ;;tneatwrptect^ionji-of••;sensitive^axeac• The impacts of each alternative
rnciuding the selected plan were analysed based on their environmental
effects, engineering feasibility, cost effectiveness and the ease of
implementation.

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 T Inpû t from local,
county, state and federal representatives. ATpublic ̂ hearing |has also been
scheduled to receive formal comments on the*" draft EIS. The hearing
information is presented below.

Boonton Township Municipal Building - Room 1
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.

Sincerely yours,

larles S. Warren
Regional Administrator

Enclosure
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ENVIRONMENTAL IMPACT STA
ON THE UPPER ROCKAWAY PIVER 3ASTN

2 0 1 FACILITY PLAN
MORRIS COfTNTY, MEW JERSEY

SUMMARY

DATE: Seotember, 1Q«0

TYPE OF STATEMENT: Draft

RESPONSIBLE FEDERAL AGENCY: U.S. Environmental Protection Agency (EPA)

Reqion II

TYPE OF ACTION: Administrative

DS_SCRIPTION_OF_TRE^PROPCSSPi ACTION AND RECOMMENDED. PL AM

1a, Recommended Plan

This Droject involves the construction of sewaqe treatment
facilities in the Rookaway Valley Facilities Planning Area (R
The recommended plan includes:

Jefferson Township

Local collection and treatment for the Lake Swannanoa ani Cozy
Lake areas and creation of a septic manaaement district (SMH) for
Jefferson Township, with initial implementation in these two lak*
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 be done in the detailed 201
facilities planning for this part of the RVFPA,



Upper Rockaway Township

Similarly, local collection and treatment for the ireen Pond and
Lake Telemark areas and creation of an SMD for Rockaway Township, with
initial implementation in these two lake areas, are feasible
alternatives for Upoer Fockaway Township- Environmental and economic
impacts are comparable and selection of an alternative shouli be based
on analysis in facilities planning 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 Victory
Gardens Borouqh), with connection to the Rockaway Valley Regional
Sewerage Authority (RVRSA) plant, is recommended for inolementation.
The alternative routinqs selected to minimize environmental impacts
are:

• Jackson 3rook Branch Interceptor Alternative B.

• Oak Street Branch Interceptor Alternative A,

• Mill Brook Branch Intercentor Alternative A.

Other RVRSA Municipalities

in the RWPA^Boonton^Towj«^r£^^ ahi Mountain
Lakes boroughs; and Boontrm,AMon£ville, Parsippany-Troy Hills, an-3
Roxbury township)• These municipalities are either already sewerd or
have adequate 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 sewering- Decisions for
wastewater treatment in these latter areas should be based on more
detailed 201 facilities planning on a municipality basis.
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Abstract:

of ;ie

environment a 1 constraints Jffft |y s j-s.
These pro jections

This EIS addresses major issues concerning primary and secondary
>F1f fl—•WK^ i • nlWfiW "̂* —f_ i in T~~ 1MHI I •>•••• i • • n i l M f V

[were generated which
result an

developable lands by ̂ e l ^ p ^ J
ra^l^SS? Potential un'deveiop-

abTe areas were plotted and alternative wastewater treatment schemes were
introduced. The impacts of each alternative including the selected plan were
then analyzed based on their environmental effects, engineering feasibility,
^ogi' effectiveness and the ease of implementation. It was determined that
only^v:t:KfeWDrandh^intercep16^s^wl&SI3iIte >.teqnilriê , a major reversal from original
201 facilities planning which 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 1976 and designed to accommodate large
future flows. It has been estimated that jJ^j&£lroP;.t^
gLtthe Roc ka wa y Va 11 e y regional wastewater treatment'"1 plant will be ..43>9d0;

rcubicJ
rTSaJ^l^f^OTfoi^ Thi s is cons is t entTwi th an "_ _ Loriŝ peif"day•*: {mg<I)|• This is consistent with an

EPA'Ttep II grant"CC-34-38902) which provided funds for the design of a 45,400
cu m/d (12 mgd) advanced wastewater treatment plant ^V^^^JS^^^^^J^J^if

that there appears to be no he^dvfgr^any .future 7
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
"" " o f e e * ^ P t J C S l l o n i t ^ wastevater systems and the creation

of ^se^i^^uagera&iitviiscHctsThave been proposed ?or areasj^^n&ti
tanjc^xatliirejand/or lesser population density. The ultimate .cqnscra .̂T:,_
(development not permitted in environmentally sensit^Ve^afeas) population for

The year rojection is
..factor ~n—

frojected to t
originally thought"to

to future development, has been shown to be
shown in the EIS. Areas identified as tenviroinmentaiTy"3<fni.ii 1 ve-wetlandsr$n&;rrrm
floodplains will be tpro.tec"fea|from future development '.•by_ Jeniar of future sewer1*3

"hoo^fffp^ from new development in these areas. Future 201 grants given in the
planning area will be subject to the recommendations and conclusions presented
in the final EIS.
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Public Hearing:

March 26, 1981 at 7:30 PM
Boonton Township Municipal
Building - Room 1

Powerville Road
Boonton, New Jersey 07005

Approved by:

Contact for Information:

Mr. Robert Raab
EPA - Region II
26 Federal Plaza - Room 400
New York, New York 10278
(212) 264-0522

Charles S. Warren
Regional Administrator
EPA - Region II

tun



1b, Tlnvironmental Imnacts

Primary Impacts

Tn qeneral, adverse environmental impacts from the implementation
of the proposed alternatives will be constr\iction related, temporary,
and minimal. Removal of vegetation and disruption of soils may le^d
to dust and soil erosion, as well as turbidity and siltation in
streams and wetlands. These adverse effects can be minimized if
appropriate mitiqatinq measures are employed. Construction in or
adjacent to stream corridors or wetlands should fce scheduled for the
fall in order to minimize bank erosion and harm to fish populations.

There is only one lonq-term adverse impact which will result from
implementation 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 lonq-term beneficial impact to those areas in which in action
will be taken is to improve surface water quality anl to provide
adequate wastewater treatment service to the population served by the
RVPSA. •

Secondary Impacts

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

Since 196 8 a series of judqes of the Chancery Division of the
Superior Court have administered a limited ban on sewer connections to
the RVRSA system. Local authorities do not have the power to grant
permits, 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. Althouqh some arowth has occurred in
the RVFPA since the inception of the ban residential development has
been substantially curtailed.



In 1979 EPA issued a notice of intent to orenare an environmental
impact statement {EIS) on the RVRSA Facilities Plan. Among the issues
identified at that time were the protection of environmentally
sensitive areas, water supply, proper phasing and placement of branch
sewers, identification of areas suitable for on-site disposal methods,
evaluation of effect of increased storm water run-off and population
growth, and the reduction of water quality and aauifer recharge.

3- ISSUES TO BE PESCIVKO

Among the issues that were not resolved by this EIS are
implementation of SMOs or local collection and treatment for the Lake
Swannanoa and Cozy Lake areas of Jefferson Township and for the careen
Pond and Lake Telemark areas of Sockaway Townshio. Both alternatives
have comparable environmental and economic impacts for these areas.
Alternative selection should be based on detailed facilities planning.

In addition, decisions on wastewater treatment for those
municipalities described under "other BVRSA municipalities" should be
based on more detailed future facilities olannina.

MfHEL^lIYI CONSIDERED

*a» Conceptual Alternatives

The conceptual alternatives considered were:

• ™.o action, {However, the existinq facility would be
exoanded to a 45,U00 cu m/d (12 mgd) plant, and the 79,500
cu m/d (21 mgd) trunk interceotor would be cfcnstructed.).

• Construction of additional branch interceptors (beyond those
Droposed in the Facilities plan)•

• Construction of municipally owned and operated local
wastewater treatment plants with disoosal by land
application-

• Institution of septic management districts (SMDfs).

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

The alternatives eliminated at the conceptual level were: no
action, construction of additional branch interceptors, and use of
Clivus-Multrum and other waterless toilet systems.



4b. Feasible Alternatives

The feasible alternatives that we»e evaluated included
construction of branch interceptors, centralized treatment at local
wastewater treatment plants, and creation of SMDfs.

Jefferson Township

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

Creation of an SMD for the Lonqwood Valley area.

Upper Rockaway Township

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

Creation of an SMD for Green Pond area.

Areas Served by RVKSA Interceptors

Connection to PVPSA Plant

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

Construction of the Oak Street Branch Interceptor.

Construction of Mill Brook Branch Interceptor (two
alternative routes).

v



No 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 io not have
population densities which wouli necessitate sewering. In this latter
case, wastewater treatment facilities should be evaluated basod on
detailed facilities planning on a municipality basis.

£MQB CONCLUSIONS

^a- £f£§£ts_ of Populaticn Growth on Flows at the RVRSA Treatment
£lant

The initial concept for wastewater treatment planning in the
RVFPA was for the construction of a large interceptor system with a
central plant. This concept has been revised significantly to
incorporate small-scale systems—which is consistent with EPA policy—
as well as to provide centralized treatment for only a portion of the
RVFPA. Many municipalities which were originally planned to be
entirely sewered will either not be sewered or only partially sewered
(e.g., Jefferson Township).

Population and flow projections indicate that the capacity to
which the RVRSA plant is currently being expanded, 45,4 00 cu m/d (12
>mqd), will not be exceeded until after the year 200 0. This 4 5,400 cu
m/d (12 mqd) desiqn capacity was oriqinally planned for I0*?"*.

Further expansion of the plant beyond 45,4 00 cu m/d (12 mgd)
should not be contemplated at this time. In fact, if future
development is planned in accordance with environmental constraints,
and water conservation measures for new development as implemented,
there may be no need for any expansion of the plant. This will have
to be evaluated in future 201 facilities planning.

5b. Areas Where Interceptors Are Not Necessary

Analyses of alternatives concluded that interceptor sewers were
not feasible for the longwood 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
(Econton town; Rockaway, Wharton, Kinnelon, and Mountain Lakes
boroughs; and Boonton Montville, Parsipoany-Troy Hills and Poxbury
townships) are either already sewered—in which case no facilities are
required—or are only partially contained in the I

vi



The recommenced method of treatment, for these areas is either
local collection and treatment or SMDs, The final decision on method
should be based on detailed facilities planning. >7o action is
recommended for the remaining areas in the RVFPA.

^c« £2HL£2.LLilI2 Development in Environmentally Sensj.tj.ve Ar^as

Population projections were developed based on consideration of
environmentally sensitive areas and existing zoning.

$£*^&*9^
^Environmental TmpactJStatement (DEIS)--from indiscriminate ;

development.

Specifically, the following areas should be protected:

EnvironmentalConstraint Category

Steep Slopes

Floodplains
Wetlands
Historic Sites
Prime Aquifer Recharge Areas
Prime Agricultural Lands

Tn order to protect wetIanis and floodplains from levelonment,
EPA Step 2 and Step 3 grants to the municipalities should contain
conditions. These conditions include the following:

• The grantee shall submit to EPA and the New Jersey
Department of Environmental ProtectionJNJDEP) an aoprovable
fac i l i t i e s plan a me nd roe nt ̂  ,„ incjLudi.n g, ̂ iap| that clearly
delineate a l l spec! fi c fv^aSSa^aeJj^df^lan^dwhtic* are
partially or wholly ty7rEff§^
defined by the O.S, ^ejmrtment of̂ Kpus,iTU| and Urban
Development (USDHUD), '̂ or̂  within^wet'landaii as defined by the
U.S. Fish and Wildlife"service

Total Ooen T.and
hectares (acres)

3,QUO
570

1,100
20

320
UO

(9.750)
(1,^00)
(2,720)

(60)
(7q0)

(100)

agree that ̂ for^iipe-ciod ̂ of <*>() years 1 no
^jew^^hooJctfp^to the facilities^'Included in the scope of the
grant'wiHvbe permitted within presently undevelooed
wetlands or floodplains designated in this EIS unless
aporoved by the EPA Regional Administrator,

This condition is intended to benefit any oerson, private
organization, or Governmental entity which mav have an

vi:



interest in the avoidance of future development in the
desiqnated areas, Any such beneficiary may seek to enforce
compliance in the courts of the State of New Jersey. Notice
of intent to seek such enforcement must first be 7iven to
the EPA Peqional Administrator, the NJDEP, the qrantee and
affected governmental ent i t ies .

If the EIS delineates any vacant parcels which will be
affected by this special condition, the qrantee will conduct
a public hearinq within 6 0 days of submission.

The New Jersey State pubjrgTTOvo"cate has initiated
charqinq 2"? Morris County mun^cirpali t i e s "with oeroetuatinq
exclusionary zoninq policies. The PVFPA municipalities named in the
suit are tJm*&or.oucjjhs of Kinnelon and Mountain Lakes and the townships
of Boonton, loenxriJLL?, Jefferson, Montville, Parsippany-Troy Hil ls ,
Randolph, P.ockaway7~*'and Hoxbury.

of the; nature and t ntent^Jg±nTs' ejiAri jcpnment a 1 '•% moScF*
IKXSJUst;o3etermiT^^ portions of the P.VFPA have^ X J _ ^ 3 ^ p

fenvironmenta11y sensitive*areas. In so doinq, i t i s hooed that these
areas will remain undeveloped. However, this analysis i s not intended
to be a statement concerninq development impacts on other areas.
Soecifically, i t i s not a statement that growth cannot occur in non-
sensitive areas.

The analysis reqardinq future qrowth was dependent on two
factors:

• Environmental constraints in various sensitive areas, and

• Existant zoninq in r.on-sensitive areas.

5d. Water Supply

Durinq periods of averaqe usaqe the water districts in the P.VFPA
pump from only a few wells, reservinq surplus capacity for peak and
emerqency needs. Estimates based on well records o l ' ' ^ '

^ U P P j p J L ^ t h J x i m u m i - ' cdnsi:^ifne3n?ia^uratibni populateon» of
ft57,990, if: *""" *̂ ^ "' -••>«— - - ,

• Existinq basin surpluses could be fully util ized and evenly
distributed.

• Interbasin transfers are retained at existina levels .

• No new in-basin sources are develooed.

• Present usaae remains the same.



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

5e. Cost to Users

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

Jefferson Township

1. Local Collection and Treatment

Lake Swannanoa $290*
Cozy Lake 305*
Lake Swannanoa/Cozy Lake 250l

2* SMD 100

Upper Pockaway Townshic

^m Local Collection and Treatment
Green Pond $2fl0»
Lake Telemark 285l

2. SMD 100

Areas to be Served by PVPSA Interceptor

Jackson Brook (Alternative 3) 598 (67)2
Oak Street (Alternative A) 38 (67)2

3rook (Alternative A) 88 (6^)2

Mote: 1, Annual cost per household based on 75 percent
federal grants,

2. 1980 cost (year 2000 cost)

5f• Mitigating Measures

In qeneral, unavoidable imcacts from the implementation of the
proposed alternatives will be construction related, temporary, and
minimal. The only unavoidable, adverse impact will be the destruction
of some noncontiguous wetland by the imDlementation of either Mill



Brook alternative. Construction activities may cause removal of
veqetation, disruption of soils, erosion, increased surface runoff,
ind 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 reveqetation and mulchinq. Contractors should follow **ew
Jersey Department of Environmental Protection (̂ TJDEP) guidelines for
construction of interceDtor sewers <1<H8). Stream crossings should he
scheduled for the fall to minimize harm to fish populations.
Aopropriate techniques should be employed to minimize stream bank
erosion.

Periodic sweeping of and wetting down the construction site will
minimize air pollution effects. Noise effects can be minimized by
usinq muffled equipment and by scheduling construction only during
dayliaht hours.
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CHAPTER 1

PURPOSE ANC NEED

The Rockaway V a l l e y F a c i l i t y P lanning Area (RVFPA) i s w i t h i n
Morris County in n o r t h e a s t e r n Mew J e r s e y , approx imate ly 56 k i l o m e t e r s
(35 mi l e s ) w e s t o f nor thern Manhattan and 32 km (20 mi) wes t of
downtown Newark (Figure 1-1) • The PVFPA c o n t a i n s 16 m u n i c i p a l i t i e s
encompassing an area of a p p r o x i m a t e l y 32^ s g u a r e k i l o m e t e r s (127
sauare miles) . Aoproximately 95 percent of the entire planning area
i s within the Upper Pockaway River Watershed, The southern third of
the PVFPA i s suburban, in character, while the northern two-thirds are
rural and virtual ly undeveloped. An exception i s one sect ion of
Jefferson Township in the northwest corner of the study area.

On November 29, 1971 nine municipalities formed the Rockaway
Valley Regional Sewerage Authority (RVF.SA) . Currently, the RVRSA has
wastewater management planning authority over the entire RVFPA but
only assumes operational responsibi l i ty for those areas of the RVFPA
presently connected to i t s wastewater treatment system. As a result
of a settlement sianed ear l i er by the municipalit ies and Jersey City
endinor l i t i g a t i o n in i t ia ted by the c i ty in 1968, the RVRSA assumed a l l
the responsibi l i ty to provide sewage treatment in accordance with New
Jersey s tate standards. A summary of the legal history that led to
the creation of the RVRSA can be found in Table A-7.

Since f i r s t assuming jurisdict ion over the matter in 1968, the
Chancery Division of the Superior Court has retained jurisdict ion. A
series of judqes have personally administered a limited ban on sewer
connections to the RVPSA system, with some flow al locat ions being made
available to municipalit ies . Local authorities do not have the power
to qr.^nt oermits, but must make recommendations to the court. Each
time an order i s signed to pernit a connection, an appropriate
reduction i s made in the amount allocated to the municipality in which
the oermitee i s located. Although growth has occurred in the RVRSA
member municipalit ies since the inception of the ban, res ident ia l
development has been substantially curtailed for the past ten years.

In 1979, EPA identif ied major issues associated with the draft
F a c i l i t i e s Plan and issued a notice of intent to orepare an
envyo, n,,m̂ »nta 1 ji. impact staternent for the RVFPA F a c i l i t i e s Plan. Among
the Es5g^p3enS5H5cE!3M€H5E5tline were:

l T i i ^ ^ ions t o p
ronmen ta 11; VT"cr i'ti'cai? 'ah d sen s i t i ve la nds f r om

The fa!5eTjlia15y^T serve the procosed
ooDulation.

T V •'

'JVGE branch sewers to ref lect need
riB^fJ^/^fbr^sewefxngJ1 !
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Delineation and maintenance of areas capable of beinq 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 associated with the size and
distribution of the additional population.

The reduction of water quantity from a combination of
excessive consumption and reduced recharqe resulting from
the development of recharqe areas.
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Chapter 2

ALTERNATIVES, INCLUDING PROPOSED ACTION

1- I2ZBQD2STION TO ALTERNATIVE CONSIDERATIONS

The development and selection of alternatives for wastewater
treatment is a multi-step process consisting of the following steps:

2§^Sl22H!S!l^ 5BJ analysis of conceptual, alternatives.
Conceptual alternatives represent overall approaches to
wastewater treatment in the facilities planning 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 feasible, while others may be
developed in more detail.

Development and analysis of feasible alternatives. In 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 criteria.

1a. Environmental 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 to 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 be
eliminated from further feasibility review, unless overriding
environmental benefits are thus foregone.
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Table 2-1

Conceptual Alternatives

• No Action

• 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

• 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.

- Municipalities 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
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1b. EUSiQSSXiHG Criteria

Engineering criteria are used to provide adequate engineering
•lesion and construction for branch interceptors, force mains, and
pumping 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
be eliminated from further consideration.

1c. Cost and Resource Criteria

Rough cost estimates are prepared for each of the alternative
plans. 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
o n £o.D.§!:El!c.£i2El £2sts |9J£ HMJixH^ti-r Conveyance Systems (EPA, 1Q78d)
and on costs develoned by Killam Associates (Platt, Xillam Associates,
May 23, 1980). Construction and operation costs for proposed local
centralized wastewat.er treatment and disposal facilities are based on
Appendix H of the Areawide Assessment Procedures Manual (EPA, 1976a).
These costs have been ad-justed for increases in construction costs due
to inflation and for regional differences in construction costs.

2. ANALYSIS OF CONCEPTUAL WASTEWATFR MANAGEMENT ALTERNATIVES

2a. No Action

The RVRSA Wastewater Treatment Plant, built in 1°22, had an
original design capacity of 13,250 cubic meters per day (3.5 million
aallons per day)• Since 1922 the plant has been modified four times
to increase the capacity and to improve treatment efficiency to the
present design peak flow of 34,000 cu m/d (9 mgd) with modified
secondary treatment (Tillam, 1977) . The RVRSA has been responsible
for the operation of this wastewater treatment facility since 19*77.
The wastewater treatment facility, in general, is currently meeting
its initial National Pollutant Discharge Elimination System (NPDES)
Dermlt limitations for discharge but cannot meet its final effluent
requirements and is therefore under an Enforcement Compliance Schedule
Letter from EPA (Table A-8) .

^he RVFPA is not completely sewered (the existing sewere1 areas
are in the southernmost third of the study area). Those general areas
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within the RVFPA that are permanently sewered and in service are shown
)n Figure 2-1.

rJnder the no action alternative, no branch interceptors would he
constructed. However, the existinq facility will be upqraded and
expanded to a 45,420 cu m/d (12 mqd) plant under a Step 3 Facilities
Construction Grant (not part of this SIS), and the 79,500 cu m/d (21
mqd) trunk interceptor (not part of this EIS) already under
construction will be completed. The treatment facilities will include
advanced waste treatment.

The existinq state bans on sewer extensions and new connections
for some municipalities in the RVFPA would continue to be enforced.
New develooment in the basin would continue usinq seDtic systems or
oackaae treatment plants to provide the necessary wastewater
treatment. However, the soil limitations for septic systems preclude
their use in larqe portions of the study area (see Fiqure 4-2)-

;ive i s npt^yiable in the RVFPA because of
f*5bans*"and because of the economic Tosses that

-JLf;propê r utilization of the new plant and trunk*"
interceptor was not realized.

2b. Alternatives for the Up^er Portion of PVTPA,

Branch Interceptor

This alternative involves construction of a branch interceptor to
serve the existinq population centers within Jefferson Township and
the uoper portion of P.ockaway Township. This branch will be
consi3ered in two staaes (Fiqure 2-2).

^ p ^ Denville
vint.erceptor trunkrsiewgTr'^t^^GretFm-^PbnaTioacQ then fol low the

Green Pond Road riqht-of-way (POW) to Lake Telemark, providing service
for the Hibernia and Lake Telemark areas* This branch would be
approximately 6.4 km (4 mi) lonq. The lower portion of this
interceptor would possibly be funded by Hewlett-Packard as part of
their onqoinq expansion program. The corporate manaqement had aqreed
to this, but the decision was deferred until completion of this EIS.
The cost to the local community of providinq collection from the Lake
Telemark area to the Hewlett-Packard Interceptor would be rouqhly
comparable to the costs of local waste manaqement, so this remains a
feasible alternative.

The second phase would continue alonq the Green Pond Road ROW
from the Lake Telemark area to the Green Pond area and then cross
Green Pond mountain to Border Road followinq the Border Road ROW to
±he White Pock Lake area. This second phase would provide service to
•p<.e Marcel la. Green Pond, and Lonawood Valley areas. The second phase
branch would be approximately 11.3 km p mi) long and require six
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FIGURE 2 - 2 UPPER PORTION OF ROCKAWAY TOWNSHIP
AND JEFFERSON TOWNSHIP ALTERNATIVES



regional level pump stations. Sizing for this interceptor alternative
i s based only on flows from areas now el ig ible for collection and
treatment under PRM 7B-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, includinq the pump stations, would be approximately five
million dollars. , ,For the_Green Pond_and Jefferson^TownshjLE%
commun ities, ^Ehisi-jilt.ernatTve 1 sTreltiherT co"s£--eTffectiveT nor
^nvifonmentairy^"sou'nd .(due* to construction and^secondary J-jrnpacts) in
comparison to local treatment and thus pTli*nqtr be "pursued.'

Municioally Owned Wastewater Treatment Plants

Three areas have been identified as being eligible for provision
of local centralized treatment (Figure 2-3). Figure 2-3 highlights
these areas as "generalized municipally owned wastewater treatment
plants service areas". This figure also depicts existing facilities
and service areas, future branch interceptors, and future generalized
service areas for branch interceotors. The arrows on this figure
roprenent those areas where sewer service is exDected by the year
2000. The Longwood Valley area in Jefferson Township and the Green
Pond and Lake Telemark areas of Rockaway Township have reported
problems with existing septic systems and exceed the Dopulation
density criterion of 25 persons per hectare (10 persons per acre) used
in the EP\ Program Requirements Memorandum (PRM) 78-9 (EPA, 197 8c) as
the presumptive test for centralized treatment.

Two h\qh-density areas in the RVPSA 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 exoected flows including:

Lake Swannanoa: 400 homes with 1,280 residents, 365 cu m/d (0-1
mgd)

Cozy Lake: 220 homes with 54 4 residents, 115 cu m/d (0.03 mgd)

For the 3reen Pond and Lake Telemark areas of Pockaway Township,
the expected population is also based on house counts for the high-
density areas. The growth in the township should not affect these
areas which are essentially completely developed. Using house counts
and the 19^0 copulation per household projections by the United states
3ureau of the Census (US3C), populations and flows are:
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Green Pond: 360 homes wi th 1,220 p e o o l e , 35 0
cu n / d (0 ,09 mqd)

Lake Telemark: 350 homes w i t h 1,1^0 p e o p l e , 34 0 cu
(0.0Q mqd) ."

This is a feasible alternative which will be analyzed further.

Local Septic Management Districts

marlrn t eriaiice^of

correctly, tb: treat^tir*
and disposal ?

schedule/' and levy and collect fee's for this serviced

The EPA policy to encouraqe and, where oossible, assist in the
development of innovative and alternative technoloaies for the
construction of treatment work is stated under 40 CFR 35.90S,
Projects, or portions of projects which the EPA Reaional Administrator
determines meet the criteria for innovative^ and^^itexna^ive^technoloqy
may receive 85 percent qrants. Th*i¥'iTTn̂ x§â edi funding- applies only to
puHHcl^bwis^J^facilities* ratlhelfr^aif^D^ivately-owned systems.
Throucrh requlations promulgated pursuant to the Clean Water Act, EPA
has Drovided quidance concerning the requirements for e l iqibi l i ty fcr
construction arant fundinq of an SMD. Under federal requlations (40
CFR 35.918) the terms used in Section 201 (h) of the Act are defined.
"Individual systems" includes not only septic tank systems, but also
any wastewater treatment works (such as dual waterless/qray water
systems) which are neither connected into or a part of any
conventional treatment works.

Any f septic system management
b

^y^or:therestabi.rshmentof septic system mana
am^ xvmlied from the New Jersey State statutes by

interoretation, because the ll^ws\^6^nbt specifically authorize this
typ$lj$$${nar^ However, some of the broadest authority
in New Jersey for water pollution control is vested in sewerage
authorities and municipal uti l i ty authorities (NJDEP, 19"*9b). These
statutes essentially lay the groundwork aliowinq regional sewerage
authorities such as the RVRSA to establish an SMD without additional
legislation. The laws also provide potential for the collection of
rents, fates, fees or other charqes for direct or indirect connection
with, or the use of services of, the seweraqe system (NJDEP, 197̂ b) •
In addition, sewerage authorities have the power to approve or
disanprove the' construction of any faci l i t ies for the collection,
treatment, or disposal of sewage arising within a district.
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A second possible arrangement for septic system management would
he for the FVRSA to organize an SMC to monitor operations of the local
health departments. This approach would make use of periodic reports
of activities such as inspections, replacement of system components,
pumpouts, and other pertinent topics. The oversight role of the RVRSA
in this case.would include designation of testing and recordkeeping
procedures. One benefit of this arrangement would be that the RVRSA
could require that septage disposal te at the RVRSA plant, and from
comoaring oumpout records with deliveries of seutage to the plant,
thereby minimize illegal discharges by septic tank cleaners. Thus,
the use of SMDs for the less developed Dortions of the RVFPA is a
viable alternative that will be considered later in this chapter.

Any recommendations reqardina creation of SMDs in the RVFPA would
have t-o be consistent with the statewide scheme for SMDs being
prepared by the state of Mew 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
muni r.i va li ti e s •

Approximate costs to the homeowner can be summarized as follows
(B5 percent federal funding for innovative and alternative
technologies is available where residences were in place before
December 1977) :

Construction of a typical septic system $2,000

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

Annual Operation and Maintenance (OCM)
(assumes pumping, inspection every three
years, well sampling every six years) 3 p0

Averaae Annual Homeowner Cost (includina
annual O&M, amortization of local share
of funding, and 20 percent capital
reserve fund 5 100

2c. Alternatives for the Lower Portion of RVFPA

Lower Portion of Pockaway Township

This alternative includes two branch interceotors to serve the
lower section of Pockaway Township. One branch would be in the Green
Pond Brook area to serve the Pockaway Mall, Picatinny Arsenal, and any
housing units that now have dry sewers (Figure 2-4)• The second
branch would follow the Oak street POW to relieve wet weather overflow
conditions in that =irea.
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Pecause the Oak Street Branch Interceptor uses an existing ROW,
no alternative alignment is necessary. This branch interceptor is
intended to relieve the overloaded local collection system in Dover
(Killam,'19^3)• These feasible alternatives will be discussed further
in this chapter.

One orovision of Public Law 9 2-500 (the Water Pollution Control
Act Amendments of 19*72) requires that two-thirds of the households in
a proposed service area be in place before October 18, 1972 in order
to obtain federal funding (FPA, 1974). The design capacity of the
proposed branch interceptor as presented in the Facilities Plan would
accommodate 330 households, and the United States Geological Survey
(rJSGS) map, photorevised in 1970, shows an approximate house count of
113. Because a substantial Dortion of development in the drainage
area occurred after this date ffollowina completion of T-BO), 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
possible after legal restrictions on flow are revised. The combined
Dresent theoretical wastewater flow for the two wharton subareas is
1,550 cu m/d (0.41 mgd)(Killam, 1978), which is below the design flow
of the trunk sewer in that. area. The additional flow from the
nrojected 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 portion of the Jackscn Brook service
area rcay 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. Package treatment plants do not
require NPOES permits.

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

This alternative includes two branch interceptors, one that will
serve Randolph and Mine Hill townships and one to serve Randolph
Township and Victory Gardens Eorouqh (Figure 2-4). The first branch
interceptor would pass through the town of Dover to the Jackson Brook
area and would terminate near the border where Dover Town, Mine Hill
Township, and Randolph 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
benefittinq the town of Dover). This is a feasible alternative with
two possible routinqs and will be discussed further.

The second branch interceptor would be in the Mill 3rook area of
Randolph Township. The routing of this branch has two alternatives-
The branch will serve Randolph Township and Victory hardens Borough.



This is a feasible alternative that will be discussed later in this
chapter.

Both of these orooosed interceptors are relief interceDtors 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).

2d. alternatives for Other Municipalities

mhe remaining municipalities in the RVRSA facilities planning
area (Boonton Town; Kinnelton, Mountain Lakes, Pockaway, and Wharton
boroughs; Roxbury, Boonton, DenviHe, 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 sewerinq
(e.g., Poxbury 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
exist!na households because 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* In 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 further.

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 by a regional or local system.
However, such systems may require siqnificant changes in lifestyle and
may not be permitted under existing building codes.

2f. SunHDii£Y. oj: Analysis of Conceptual Alternatives

As a result of the foregoing analysis, the no-action and Clivus-
Multrum conceDtual alternatives have been eliminated, as well as the
construction of branch interceptors beyond those proposed^ijgL the

iyM^ Tn t e r?SE*°r • iL h° s^*~~
remaining include' local collecfcToh and treatment^ SMDs,

Tuction- of the brarit:hviTrterc6ptorsT
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Table 2-2

Feasible Alternatives

• 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

• 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

• 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)

• -Qtn^y^olmunitTesT

£^??beTdete^ future faci l i t ies planning. r
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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,
Rockaway, Randolph, and Mine Hill townships; Dover Town; and Victory
Gardens Borough (Table 2-2). The feasible alternatives have been
analyzed for costs, energy use and differentiating environmental
impacts.

?a. Jefferson Township

The area of the RVRSA portion of Jefferson Township which could
reguire (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 per 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 reguire
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 project 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
syst.em should be based on use of small diameter pressure sewers which
pump septic tank effluent from each household. Because of the complex
terrain and small clearances between 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 is:

L§]S§ Swannanoa; 4 00 housing units, 1,28 0 residents, 3 65 cu
m/d~(0.096 mgd) average daily flow based on 303 lpcd (75
qpcd).
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Collection system for 400 units, $2,000 per unit,
includina effluent pump and small diameter collectors.
The cost ranqe (EPA, 1978a) for such systems is S2,000
to $5,000 per household. Because of the hiqh density,
the lower cost was used. The capital cost of
collection would be $800,000, with an annual operation
and maintenance (OSM) cost of about $40,000 per year.
The O&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 OSM cost of $15,0 00 per
year (EPA, 1976a).

Land disposal system for 365 cu m/d (0,10 mqd) ,
requiring about 16 ha (4 0 a) for storage, application
and buffer. The cost would be $151,000 for
construction and $200,000 for land. The annual CSM
cost would be $22,000,

Total present worth costs, includinq salvage value of
land, are $2,040,000.

Annual costs per household, based on 75 percent federal
qrants, would be $290.

Lake; 220 housing units, 544 residents, 115 cu m/d
(0.03 mad) based on 303 lpcd (75 qpcd). Usinq the same
sources and assumptions as for Lake Swannanoa, the expected
sizes and costs for local treatment are:

• The collection system capital cost would be $440,000,
with an annual OSM cost of $22,000.

• The treatment system, would have a capital cost of
$81,900, with an annual OSM cost of $9,000.

• The land disposal system capital costs of construction
would be $99,000, with $110,000 for land-9.1 ha (22 a)-
and an annual CSM cost of $20,00 0.

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

• Annual cost per household based on 7 5 percent federal
qrants, would be $305.

If waste flows from the two areas were to be treated at a central
icility, the collection, treatment and disposal costs would be:
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• The collection system capital costs would be
$1,210,00 0, with an annual OCM cost of $60,500.

• The treatment system would have a capital cost of
$189,000 and an annual OSM cost of $17,000.

• The land disposal system capital costs of construction
would be $252,000, with $226,000 for land—19.8 ha (45
a ) — a n d an annual CSM cost of $18,000.

• Total present worth costs are $2,822,000,

• Annual cost per household, based on 75 percent federal
crrants, would be $250.

A rouqh total present worth cost-for implementation of an SMD for
the Lonqwood Valley (assuminq 620 households) area would be
approximately $2,100,000. (This assumes all households will require
new septic tanks)• Costs per household per year would include septic
tank oumpinq 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 .52,000 to $3,000.

For the choice between 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 between separate and joint treatment appears to

be neqliqible. 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 Take and incorooration into an SMD.

3b. Hl>He.r, Fockaway Township

In Upper Rockaway Township, 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 manaqement of on-site systems. For Lake Telemark, the choice of
treatment at the RVRSA Dlant is also available. Because of the
distance between these two areas, joint treatment is not contemplated,
Costs for each of the two areas have been developed usinq the methods
and sources described above. These costs are as follows.
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• Green Pond:

• Collection (360 households):
Capital costs = 3720,000
Annual CSM Costs = $3b,Q00

• Treatment 350 cu m/d (0.09 n*gd) :
Capital costs = $132r000
Annual OSM Costs = 515,000

• Land Application, 16 ha (4 0 a):
Construction costs = 5151,000
Cost of land = $200,000
Annual CSM Cost = $22,000

• Total present worth cost = $1,90 4,00 0
• \nnual cost per household = $2B0

• Lake Telemark:

• Collection (350 households):
Capital costs = $700,000
Annual OSM costs « $35,000

• Treatment 350 cu m/d (0.0° mgd):
Capital costs = $132,000
Annual OSM costs = $15,000

• Land Application, 16 ha (40 a):
Construction costs = $151,000
Land costs = $200,000
Annual OSM costs = $22,000

• Total present worth cost = $1,93 3,00 0
• Annual cost per household = $285

For treatment of sewaae from Lake Telemark at the RVRSA plant,
the cost of collection would be the same, hut 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 » $1,100,000 based on 3,300 m
(10,000 ft) at $360 m ($110/ft)

• Treatment at RVPSA plant = $3,285 per year based on $0.0 264

per cu m ($100 per million gallons)

• Total present worth cost = 51,834,500

• Annual Cost per Household = S130

The principal reason for lower costs with RVRSA treatment is the
saving in OSM costs. Costs for the implementation and management of
an SMD are better defined for the eliqible areas in Rockaway Township
than for the similar areas in Jefferson Township, Given the
malfunction rate for septic systems in these areas (RTDOH, 1930) of
about 11 percent, the costs of leaching field replacement are an order
of maanitude 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, additional replacement
ay he necessary. For such small lake communities, ma Ifunctioninq on
site systems may create health-related problems in the lakes which are
the basis for community recreation.

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

3c- ££££§, Served by the FVFSA Interceptor

The areas served by the RVRSA Interceptor include the lower
portion of Rockaway Township and Randolph and Mine Hill townships.
Branch interceptors linkinq existinq sewered areas to the RVRSA
Interceptor at four locations were proposed by Killam Associates
(1977). of the four proposed branch interceptors, three are eliqible
for fundinq. 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
shown in Figure 2-4.

The Jackson Brook branch interceptor alignment proposed by Killam
Associates (197*7) (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 by the proposed
alignment. The combination of physical configuration and cultural
sensitivity precludes construction of Alternative A. The alternative
route (Alternative 3) avoids the silk mill, but two stream crossings
are required as shown in Fiqure 2-5. The low flow in the stream and
preexistinq provisions for bypassing to a pond will minimize any
damaae due to these two crossings. Both alternative routes will
disrupt a small emeraent, open water wetland east of the silk mill,
alonq 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 branch 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 branch interceptor is a small forested wetland which should be
unaffected.

The Mill Brook branch interceptor (Alternative A) routed east of
the existinq bridqe couli be placed on the west side of the bridge
isinor the present Victory Gardens branch interceptor right of way
•Alternative 3) but the environmental effects of either route woulJ be
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similar, and thus the proposed route (Alternative A) should be used-
Each route will affect a noncontiguous forested 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
3rook branch interceptors are estimated to be 5740,000, $429,000, and
$234,000, respectively (197Q dollars). The federal government will
assume 75 percent of the construction costs. Municipalities served by
the WRSA 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, 19«0). Local funds will be
financed through bondinq.

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 5 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, 1990). They reoresent an approximate increment to be added to
existina sewer service charges (Table A-5)• Specific user charqes
will reflect relative wastewater flows from RVRSA municipalities.

4. SELECTION OF IMPLEMENTATION PLAN

• 3ased on the analysis of feasible alternatives, the following
plan is recommended for implementation,

**a« ^£lf§£Son Township

Local collection and treatment for the Lake Swannonoa and Cozy
Lake areas and creation of an SMD 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 be
done in the detailed facilities planning for this part of the RVFPA.

^'§Z Township

Similarly, local collection and treatment of the Green Pond and
Lake Telemark areas and creation of an SMD for Rockaway Township, with
initial implementation in these two lake areas, are feasible
alternatives for Upoer 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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tic" h£^§. Served h.1 the PVRSA Interceptor

The construction 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 selected to
minimize environmental imoacts are;

• Jackson Brook 3ranch Interceptor Alternative S.

• Oak Street Branch Interceptor Alternative A,

• .Mill Brook Branch Interceptor Alternative A,

RVRSA Municipalities

No action is recommended with respect to the other municipalities
in the RVRSA {Boonton Towry^ogkawa^y^. Wharton, Kinnelon, and Mountain
LakPs boroughs; and Boon ton,^oritville, Parsippany-Troy Hills, and
Roxbury townsh5-ps) . These municipalities are either already sewered
or have a1equate 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 sewerinq. Decisions for
wastewater treatment in these latter areas should be based on detailed
20 1 facilities planning on a municipality basis.

5- ZIZIQTS Q.Z POPrJLATIQN GROWTH ON FLOWS AT THE RVRSA TREATMENT PLANT

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 Area on
treatment plant capacity. The olant capacity is now being expanded to
45,400 cu m/d (12 mqd), and the treatment process is being upgraded to
provide Level 5 treatment. The future flows are based on population
growth data shown in Chapter 4. incremental populations to be served
by the PVRSA Dlant 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 the expected portion of new population to be served
by the PVRSA.

Future flows to the RVRSA plant, are based on flows from presently
sewered poDulations, from existing households in areas to be sewered,
and flows from additional copulation growth. A 6 4 percent increase in
the DODulation served by the PVRSA is expected by the year 2000. Per
capita flows reported by Killam Associates (1977) were 340 lpcd (90
aped). The average water supplied (462 lpcd (122 gpcd)) should result
|in domestic and commercial wastewater flows of 333 lpcd (q3 gpcd)
'after subtracting 15 percent each for distribution and consumptive
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Table 2-3

Present and Future Populations To Be Served at RVRSA

I

Municipality

Boonton Town

Dover Town

Rockaway Borough

2
Present

Population
Served

7,000

14,450

6,34O3

Victory Gardens Borough 1,210

Wharton Borough

Boonton Township

îreri vll I e~ Township

Mine Hill Township

Randolph Township

Rockaway Township

Montville Township

6
Total

5,200

620

8,ooa '̂  r ̂
0

5,510

9,000

0

57,330

Predicted
Growth

1980-2000

520

160

510

120

570

1,540

1,370

3,930

11,390

730

25,110

5
Percent of
Incremental
Population
Served By

RVRSA

100

100

100

100

100

67

100

100

90

80

67

NA7

Present Unserved
Population

to be Served
by Planned

System Expansion

0

0

0

0

0

0

,; 3,770 . ;.;•;.

1,360

1,210

7,210

230

13,780

Total 2000
Population
to be Served
By RVRSA

7,520

14,610

6,850

1,330

5,770

1,650

1M40^v

2,730

10,260

25,320

720

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. Based on estimates of development.
6. Sums may not be precise due to rounding.
7. NA = Not applicable.



Table 2-4

Present and Future Flows to the RVRSA Plant

Domestic and Commercial
Flows by Municipality

Boonton Town

Dover Town

Rockaway Borough

Victory Gardens Borough

Wharton Borough

Boonton Township

Mine Hill Township

Randolph Township

Rockaway Township

Montville Township

Subtotal

Industrial Process
Wastewater

Industrial Sanitary
Wastewater

Piccatiny Arsenal

Hospitals & Colleges

Infiltration/Inflow

Industrial Reserve Capacity

Total5

Present Flow
Including Immediate
System Expansion

2,390

4,920

2,160

420

1,780

230

450

2,270

5,530

0

24,150

NA2

1,890

1,140

1,140

3,790

NA

32,170

(0.63)

(1.30)

(0.57)

(0.11)

(0.47)

(0.06)

(0.12)

(0.60)

(1.46)

( 0)

(6.38)

(0.5)

(0.3)

(0.3)

(1.0)3

(8.5)

Expected Year
2000 Flow
cu m/d (mgd)

2,530

4,920

2,310

450

1,930

490

830

3,220

8,020

230

30,090

2,270

1,890

1,140

1,140

3,790

3,410

43,900

(0.67)

(1.30)

(0.61)

(0.12)

(0.5D

(0.13)

(0.22)

(0.85)

(2.12)

(0.06)

(7.95)

(0.6)

(0.5)

(0.3)

(0.3)

d.o)4

(0.9)

(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 Q0% of the excessive I/I can be
controlled.

5. Sums may not be precise due to rounding and metric conversions.
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.osses. The 340 lpcd (Q0 gpcd) flow rate was used for estimates of
wastewater quantity from existing populations, and R0 percent of this
value was used for estimates on flows from the incremental population.
The reduced flow for now users was based on the New Jersey Plumbing
Code (NAPHCC, 19*78) which requires installation of water saving
devices in new homes. Based on this analysis, the plant capacity of
45,400 cu m/d (12 mqd) will not be exceeded until after the year 2000.

The cost and implementability of retrofitting existing housing
with water savinq 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 interceptors 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 accept industrial process waste providing
that pretreatment has been sufficient. Killam 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 oretreated industrial waste at the
RVPSA plant will be based on the results of this survey (Fransisco,
RVFSA, September 2,
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CHAPTER 3

AFFECTED ENVIRONMENT

This chapter presents descriptions of the study area and the
natural and man-made environment which may be affected or created by
the alternatives under consideration. Council on Environmental
Quality (CEQ) requlations (<i3 FR 55973-56007, November 2Q, 1Q78)
require that data and analyses presented in an EIS be commensurate
with the importance of the issues beinq addressed. Those resources
which were examined and found not be be affected by any of the
alternative actions are briefly discussed. Next to the chapter
subheadinqs, the reader will find the terms "Affected" and "Not
Affected," indicatinq whether or not that environmental parameter will
be significantly affected by the project or whether that parameter had
a role in determining the selected plan. (The term "Not Affected"
reoresents either no impact or minor impacts.) **ore details on these
aspects can be found in the appropriate appendices to this document.

TOPOGRAPHY

1a- §££££ slopes (Affected)

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

1b. Floodplains (Affected)

Floodolains (Fiqure 3-2) represent locations where the
probability of a 100-year flood occurring during any oarticular year
is acproximately one percent (a 100-year floodplain according to the
U.S. Department of Housinq and Urban Development (Mayard, FT5MA,- June
3, 1980)).

The National Flood Insurance Act of 1968 (as amended by The Flood
Disaster Protection Act of 19 73) provides arovernment sponsored flood
insurance for structures in designated floodplains. As stioulated by
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 (#11Q88) directs the
avoidance of floodplain development whenever possible.

2. GEOLOGY

2a- Bedrock Geology (Not Affected)

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

2b« Surficial Geology (Not Affected)

The last glaciation left a 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
glacial activity. North of the terminal moraine are extensive
deposits of a mixture of holders, silts, and clays. Loose, river-
washed sand and gravel, as veil as intermittent layers of clay, occupy
ithe Rockaway River Valley and the valleys of major tributaries to the
river above Boonton Reservoir.

2c. Soils (Affected)

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 grouped into three general
categories based on qeologic parent material, drainage, and
topoqraphy. These categories are: young glacial till soils (limited
to the Highlands); organic deposits, glacial lake sediments, or
glacial out.wash soils (lowlands and drainage channels) ; and old
glacial deposits, or material weathered from bedrock soils (Randolph
Township and the southern portion of Denville Township) (Table B-2)•

Till soils from young glacial material are deep, well-drained to
somewhat poorly drained; gently sloping to steep; gravelly, sandy, and
stony loams. These soils all have pan layers in the lower part of
their profile which restrict drainage.
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Soils formed-in orqanic deoosits, glacial lake sediments, or
outwash vary qreatly from deep, well-drained, sandy loams that overlie
stratified outwash to poorly drained, nearly level mucks-silt loams or
sandy loams--that overlie stratified lacustrine sand, silt, or clay.

Soils formed from old glacial deoosits 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, qravelly to very
gravelly sandy loams, that overlie qranite qneiss.

2d. Prime Agricultural Lands (Affected)

The U. S, Department of Agriculture-Soil Conservation Service
(OSDA-SCS) has determined that, based on general characteristics, some
soils in Morris County are prime agricultural land. These soils are
described as fallinq 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 adequate
plant cover and localized areas of poor drainage ('JSDA-SCS,
1976).

Areas withir. the RVFPA that have few to moderate limitations for crop
development as established by the USDA-SCS are shown on ^iqure 3-3.

3. WATER RESOURCES

3a* Water Quality (Not Affected)

All surface waters in the RVFPA (Fiqure C-1) are classified by
NJDEP as FW-2 waters, with the exception of Stephans Brook, north of
the Berkshire Valley Tract, which is FW-1 (Table C-1). Average, hiqh,
and low flows for the Rockaway River, and the ten-year, seven
consecutive-day low flow (MA7CD10) are listed on Table C-2,

Water quality data for the upper Rockaway River is limited.
Annual water quality data for the upper Pockaway River is collected at
a USGS quaqinq station just upstream from the Boonton Reservoir. In
qeneral, the available data indicates that the quality of the Rockaway
River is qood. All parameters except Dissolved Oxygen (DO), fecal
coliform, and total chosphorus comply with NJDEP Surface Water Quality
Standards (Tables C-3, C-tt, C-5, C-6). However, a comprehensive
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inventory of the Rockaway River and its tributaries would be required
'before a thorough evaluation of its quality could be made.

3b. £oint and Non-Point Source PoLlution (Affected)

Point source discharges--those that enter the water body
directly—are listed on Tables C-7 and C-9.

Non-point source pollution (NPS)—oollutants which \o not enter a
water body by direct discharge—can have a significant imoact on both
surface and groundwater quality. Potential sources of *l?s 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 preciDitation. Each type of
land use has characteristic pollutants entrained by its storm runoff.
Urban/suburban 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 contribute to
erosion resulting in increased stream sediment. Farming operations
increase quantities of sediments, fertilizers, pesticides, and organic

in runoff. Forestry and mining activities also increase
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. Pecent
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 averaaed above the
state standard for FW-2, non-trout waters, from 1967 to 19*^7. 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 (Net Affected)

Groundwater in the RVFPA occurs in most rocks but in varying
degrees of usefulness and availability. Over Q5 percent of the
crrcundwater 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, largely
lor small on-site uses.
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FIGURE 3-3
PRIME AGRICULTURAL LAND

C 3 PRIME AGRICULTURAL SOILS

URBANIZED PRIME AGRICULTURAL SOILS



Sole Source Aquifer (Vot Affected)

The Buried Valley Aquifer System of southeastern Morris
western Essex counties, New Jersey, has recently been designated as a
sole source aquifer under the provisions of the Safe Drinking water
Act (Federal Register, 1980). By designating this area as a sole
source aquifer, any federal financially assisted projects must be
reviewed to determine if construction and/or ooeration may contaminate
the aquifer, thereby creating a significant hazard to public health.
The EPA will evaluate such projects and, where necessary, w* 11 conduct
an in-depth review, including soliciting public 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 (upstream headwaters area which drains into the recharie zone)•
The recharqe 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 Aguifer System. The streamflow
source zone lies within the boundaries of the Upper P.ockaway River
P.asin and encompasses all of the RVFPA.

The review of projects planned for the recharqe zone is more
intensive than those designed for the streamflow source zone. In the
recharge zone, infiltratinq 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 recharges the aquifer.
Because contamination of aquifers by recharqing waters is not a prime
consideration in the streamflow source zone, a petition has been filed
with SPA requesting that the Administrator consider the Wisconsin
stratified drift aquifer system of the UDper Rockaway Piver Watershed
a sole or principal source aquifer. The aquifer is the orinciolf1

water source for the major water purveyors in the RVFPA, supplying
drinking water for 5 0 percent or more of the residents of a lame
territory (310 sq km (120 sq mi)). These facts make the Wisconsin
stratified drift aquifer system of the Upper Passaic river Basin
eliqible for desiqnation as a sole or principle source aquifer system
under EPA guidelines. Designation as such would help to control
deterioration of groundwater quality in the RVFPA.

Recharge (Not Affected)

Precipitation, the most important source of water entering the
RVFPA, infiltrates the surficial deposits, is released to +-he
atmosphere through evapotranspiration, or flows overland to streams as
stormwater runoff. The various types of soils and surficial decosits

the RVFPA have differing infiltration rates (Table C-10), causing
ion-uniform recharge of the aquifers.
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For the purpose of this study, Prime Aquifer Recharge Areas are
lefined as highly perireable soils overlying deposits 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 3-4). 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 perneability.

\nother important source of recharge to the stratified drift
deposits is induced stream bed infiltration. Under static or
nonpumpinq conditions the movement of groundwater is toward the
Pockaway River. Under pumping 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 bedrock.

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: •

S Reservoir - built 1904, capacity of 2^ million cu m
("7,700 mg) owned and operated by the Jersey City Water
Department. At all times, Jersey City is required to
release a minimum of 26,495 cu m/d (7 mgd) from the Boonton
Reservoir to augment flow in the lower Rockaway ?iver. In
1976 the average diversion at the reservoir was 253,000 cu
m/d (69.4 mgd) .

• Splitrock Reservoir - completed 194«, capacity of 12 million
cu m (3,300 ma), owned and operated by the Jersey City Water
Department.

# Boonton-Taylortown Reservoir - capacity 0.47 million cu m
(125 mg) 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
rfater ourveyors (Table 3-1). Four purveyors--Den vi lie Township Water
Department, the Eoonton Town Water Department, the Dover Water Company
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FIGURE 3-4
PRIME AQUIFER RECHARGE AREAS

PRIME AQUIFER RECHARGE AREA

URBANIZED PRIME AQUIFER RECHARGE AREA



FIGURE 3-5
PUBLIC WATER SUPPLY

E 3 SERVED tY REWONALLY OWNED WATER SERVICE COMPANIES

B SERVED IY MUWOPALLY OWNED WATER SERVICE COMPANIES

| 1 NOT PRESENTLY SERVED

M WELL DENTOTCATION NUMKR (SEE TEXT AND APPENDIX)
• PUMJC WELL

• PRIVATE WELL
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and the Rockaway Borough Water Department—supply over 75 percent of
public 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 (Figure 3-5),

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.« million cu m (3,656 mg) . Approximately 10 percent of this was
supplied from well fields outside the basin, particularly from the
Almatong well field located in the southwestern corner of Randolph
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, 197 8)•

Estimates of per capita consumption were developed from 19 76
daily flow rates reported by purveyors and estimates of population
served. It is indicated in the Draft New Jersey statewide Water
Supply Master Plan (NJDEP, 1977) that approximately 2U2 liters per
capita daily (64 gallons per capita daily) are consumed in typical
indoor household usages, while an additional 39 to 76 lpcd (10 to 20
gpcd) are used for outsoor purposes. , Estimated water consumption for
the communities within the RVFPA ranged from 27 6 to 62 5 lpcd (73 to
165 gpcd) and averaged approximately 473 lpcd (125 gpcd) (Table 1-1).

**• ECOLOGICALLY SENSITIVE AREAS

**a. Terrestrial (Affected)

The major types of veaetation in the RVFPA are shown in Figure
A-1. Wetlands are discussed in more detail here due to their
sensitive nature. Wetlands serve as a necessary habitat for a number
of plant and animal species and are likely to suffer lasting damage
from disruptive activities. Wetlands 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 Spruce Swamp. The
second type is represented by two unassociated freshwater swamps that
occur on the grounds of Picatinny Arsenal. The third type of habitat
consists of freshwater marshes and swamps along the periphery of
streams and in the littoral zones of lakes.

The Mt. Hope Tamarack-Plack Spruce Swamp is approximately 13 ha
j33 a) in size and is located near the town of Mt. Hope. The swamp
;uffers fron the effects of pollution, mosquito ditching, suburban
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FIGURE 3-6
WETLANDS

• WETLANO
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development, and fillina. It serves as an imcortant breeding and
migratory habitat for birds and support:? populations of qane sp°cies.
The most important characteristics of the swamp are its historical
value and the unusual veqetative community, a relict of the last
qlacial period (U.S. Fish and Wildlife Service (USFWS), '

One of the two large freshwater swamps—153 ha (3"7*? a)--on the
Picatinny Arsenal is located above Lake Denmark and is a wildlife
preserve. The other swamp—146 ha (360 a)—lies at the southern end
of the Picatinny Arsenal alona Green Pond Brook.

The marshy expansions of streams and littoral zones in lakes and
ponds are freshwater wetlands of ecoloaical importance. They serve as
breeding, feeding, and nursery areas for amphibians, 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 by red maple, black gum, black spruce, and larch
trees. Shrubs, are typically heath shrubs such as leatherleaf,
laurel, and labrador tea. The herbs are dominated by sohagnun moss,
sedges, and ferns.

The swamp and floodplain habitats are dominated by red maple,
with associates of yellow birch, oak, and black grim, shrubs include
alder, willow, buttonbush, and spicebush. Skunk cabbaore is the most
conspicuous herb, accompanied by ferns, sedges, and mosses (?obichaud
and Euell, 1973) .

The veaetation (Fiaure A-1) and wetlands (Fiaure 3-6) have been
presented separately for clarity. Vhen 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.

4fc* Aquatic (Not Affected)

i.

Most organisms found in the surface waters of the study area are
typical pond, lake, and river species, visible plant species include
pondweed, pickerel weed, water lily, and duckweed. Various animals
populate the surface waters of the RVFPA. The most abundant
invertebrates are crustaceans, such as crabs, snails, and freshwater
clams. Approximately SO species of reptiles and amphibians spend ill
or part of their lives in the aquatic environment of the study area.
Fish species that inhabit these waters include minnows, killifish,
trout, sunfish, bass, catfish, and perch.

**c- Threatened and Endangered Srecies (*7ot Affected)

mhe EPA has coordinated with the USFWS (Section 7 Consultation,
isee Appendix A, page A—11) regarding the presence of endangered
species in the PVFPA. The small whorled pogonia is being proposed as
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an endangered soecies but its known distribution does not include
lorris County. Neither the endangered bald eagle, peregrine falcon,
lor Indiana bat is known to occur in the project area. Except for
occasional transient species, no federally listed or proposed species
under USFWS jurisdiction are known to exist in the project impact
area.

The Endangered and Nongame Species Project of the State of New
Jersey (NJDEP, 1973) has compiled a list of imperiled species of
wildlife in the state. The list includes all the species federally
designated as endangered or threatened plus additional species
considered imperiled by the NJDEP. Four species aopearinq 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
blue-spotted salamander, and Trambley's salamander, (status
endangered).

The State of New Jersey currently has no officially promul-ited or
prooosed list of imperiled plant species to be protected under the
Endangered and Nongame Species Conservation Act (NJDEP, 1 9"79) .
However, an unofficial "suggested" list of imperiled flora in New
Jersey has been compiled by Fairbrothers and Hough (197 3).

5- AIR QUALITY (Not Affected)

The RVFPA is highly rural or suburban, 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).

&• CIZIIIIBMi 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 brooks (Figure E-1) .

Historic occupation of the entire Passaic River Basin began with
Dutch agricultural settlements. Several blast furnaces, farms, homes,
and public 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). In addition to National
Register properties, there are a significant number of sites of state
and local interest, airong them a silk mill adjacent to Jackson Brook.
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7- HilS^Y (Mot Affected)

The RVFPA. is supplied with electricity from the Jersey Central
Power and Light Company. Natural gas is sucolied by the New Jersey
Public Service Electric and Gas Company and the Mew Jersey Natural Gas
Company,

The homes in the PVFPA rely mostly on oil or natural gas for
soace heating. Very few are all-electric. The choice between oil or
natural gas is based on local availability- Some buildings use liquid
propane, purchased from various local distributors.

There are presently no shortages of energy supply in the area.
New gas connections for residential customers have recently been
allowed. However, the situation may change with shifts in the
national energy situation.

S (Not Affected)

Between 1966 and 1976 total employment in Morris County increased
by 66 percent from approximately ^0,000 to 116,000 (Table A-1).
During this ten-year period, manufacturing ani wholesale/retail trade
were the most important sources of employment, accounting for 6 0
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
growth in the l<'60ls and 1970 's (Garofalo, New Jersey Denartment of
Industrial and Economic Development (NJDIED), July 26, T97Q) .

Total employment within FVFPA municipalities incrt*ased by 30
percent (from about 42,670 to over 55,410 -jobs) between 19"*3 and 1978
(Table A-2). The greatest gains occurred in Rockaway Township f2'4 7
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 business 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 Randoioh
Township, the expansion of the Hewlett Packard Corporation in Rockaway
Township, and the development of the Denville Technical Park which
accommodates computer-office facilities (Garofalo, NJDISD, July 26,
1979).

In 1978, the greatest number of covered jobs (a count of full-
time and part-time employees covered by unemployment insurance) was in
Parsippany-Troy Hills Towns'hip, where about 15,20 0 persons were
employed (27 percent of total employment for municipalities included
in the RVFPA). However, only a minor portion of Parsipoany-Troy Hills
is included in the RVFPA. Dover with 7,6 00 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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Averaae family income in the RVFPA is typical of Morris County as
whole. Median family incomes in 1970 ranqed from 510,5 05 in

Pockaway 3orouqhf to $22,423 in Mountain Lakes Borough as compared to
the morris County figure of $13,421 (Table A-3) •

9. PUBLIC SERVICES (Not Affected)

Public service per capita expenditure ratios indicate the 16
RVFPA communities spent between $114 and $177 per capita in 1q76,
excludinq school expenditures. The two larqest budqet items for most
communities wt*re public safety and public works (Table \-4) •

Sewer operations are funded through .general revenues in only two
communities, Rockaway Borouqh and Dover. Seven additional communities
(Jefferson, Mine Hill, Montville, Roxbury, and Parsipoany-Troy Hills
townships, and Mountain Lakes and Kinnelon borouqhs) either have no
sewers or are served by non-RVPSA facilities. The remalninq
municipalities in the RVFPA qenerate revenue for sewer costs throuqh
user charqes (Table A-5)•

The majority of school funds are generated locally, with property
taxes supplying up to 85 percent of the revenues of RVFPA school
districts. State aid comprises between 10 and 20 percent of school
revenues. School districts also obtain revenues from federal aid,
liscellaneous funds, and tuition.

The local 1979 tax rates ranqed from a high of $7.52 in Mountain
Lakes Borouqh to a low of $2.71 in Mine Hill Township per $100 of
assessed value. The hiqhest effective tax rate was in Victory Gardens
Borouqh, where a rate of S3.R3 was charqed per $100 of actual market
value (Table A~6).
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CHAPTER 4

POPULATION AND ENVIRONMENTAL CONSTRAINTS

The RVFPA includes 16 municipalities encompassing an area of
aprroximately 32,960 ha (91,520 a) (Boonton Town Planning 3oard
(BTPB) , 1971*1 Dover Town Planning Board (DTPB), 1976; Kinnelon Borough
Planning Board (KBP3), 1978; Mountain Lakes Borough Planning Board
(MLBPP.), 197B; Rockaway 3orough Planning Board (RBPB) , 1978; victory
Gardens Borough Planning Eoard (VGBPB), •'\Q'16; Wharton Borough Planning
Board (WBP3), 1978; Boonton Township Planning Board (BTpPB), 1979;
Denville Township Planning Board (DeTPB), 1975; Jefferson Township
Planning Board (JTPB), 1978; Mine Hill Township Planning Board
(MHTPB) , 1977; Montville Township Planning Board (MTPB) , 1976;
Parsippany-Troy Hills Township Planning Board (PTHTPB) , 1976; Randolph
Township Planning Board (RaTPB) , 1979; Rockaway Township Planning
3oard (P.TP3) , 1976; Roxbury Township Planning 3oard (RxTPE) , 1977).
In 19"*5, 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 Mew York City areas contribute to current development pressures.

1a. Countywide

Prior to 1950, development in Morris County was largely
concentrated in older town centers such as Morristown, Chatham,
Rockaway, Madison, 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 195 0 the
developed towns comprised one third of the county's population though
only about three percent of the land area. At that time the
copulation of Morris County was 16 4,341 (OSBC, 1950).

Between 1960 and 197Q, growth primarily occurred within a
corridor 10 km (6 mi) wide, extending through the central portion of
the county, adjacent to Route 4 6 and the new Interstate *0- A second
major area of population growth occurred along Lake Hopatcong, in
Jefferson Township, where large numbers of summer homes were converted
to year-round use during the 1960's. By 1970, the population of
Morris County was 383,454 (USEC, 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

Wjas recently grown far more quickly than the region as a whole.
^letween 1950 and 1975 the metropolitan area's population increased by
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approximately 30 percent, while the population of Morris County grew
about 1U0 oercent (Table 4-1). The population of the RVFPA

by 120 percent during the same 25-year period.

1k- IlSHSI Rockaway Piver Basin

Durinq the last 25 years, the distribution of population in the
FVFPA has changed considerably. 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 fs a narrow corridor surrounding the rrajor
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 widenei to include portions
of Randoloh and Boonton townshiDS and areas in Rockaway Township.

The suburbanization of the PVFPA was encouraged in the 1960»s and
1970's by the opening of Interstate 30. As the entire area became
more accessible to New York City and Newark, additional development at
greater distances from the highway became increasingly feasible.

However, since 196q a limited ban on sewer connections has acted

•
s a strong deterrent to the development of the RVFPA. The court-

imposed 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 be 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
limiting the number of potential sewer connections which may be
permitted. These limitations, in turn, have substantially curtailed
development of residential subdivisions for which on-site sewage
disposal could not be feasible.

During the 19609s, Rockaway Township incurred the greatest
residential growth in the RVFPA. The township increased in population
by nearly 90 percent, approximately Q,000 persons. A major factor in
this increase was the development of White Meadow Lake, a large
single-family subdivision (Zabihach, MCPB, June 6, 1979)„ As this
subdivision is located just north of Interstate 3 0, it represented a
significant expansion of the Route 46 and I-B0 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, DeT?3,
July 6, 1979). The subdivisions range in size from 20 to 150 homes.
A total of about 360 new single-family homes is anticipated, with
average densities of 2.5 housing units/hectare (1.0 housing
tits/acre). Another large single-family development of 49 units at
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Table 4-1

4
I

Area

Boonton Town

Dover Town

Kinnelon Borough

Mt. Lakes Borough

Rockaway Borough

Victory Gardens Borough

Wharton Borough
Towns and Boroughs Subtotal

Boonton Township

Denville Township " '" f *

Jefferson Township

Hine Hill Township1

MontviHe Township

Parsippany-Troy Hills Twp.*

Randolph Township

Rockaway Township

Roxbury Township
Townships Subtotal

RVFPA Total5

Morris County

N.Y. - N.J. SMSA6

1950

7,163

11,174

370

750*

3,812

-

3,853
27,122

1,155

''6,65V/;
* 1,690*

1,951*

210*

1,020*

2,910*

4,370*

550*
19,911

47,033

164,341

13,951,000

Year

1960

7,981

13,034

1,220*

1,080*

5,413

1,085

5,006
34,819

1,998

? ̂ VlOi632 '?
*"**' 4,"230*

2,970*

230*

1,090*

4,940*

10,310*

980*
37,380

72,199

261,620

16.141,000

Population

1970

9,261

15,039

2,080*

1,270*

6,303

1,027

5.535
40.515

3,070

• 14,045 U

8,690*

3,170*

370*

1,070*

10,030*

18,910*

1,130*
fif> ARS

101,000

383,454

17.930,000

Growth Trends

1975

8.76O3

14.4473

2,190*

1,180*

6.3413

1.2133

5,3873

39,518

2.9813

;^vn,6743;>k''
9,280*

3,110*

350*

1,120*

12,950*

19,370*

1,160*
63.995

103,513

394.984

18,341.000

1950-1960

11.4

16.6

229.7

44.0

42.0

-

29.9
28.4

73.0

150.3

52.2

9.5

6.9

69.8

135.9

78.2
87.7

53.5

59.2

15.7

Percent

1960-70

16.0

15.4

70.5

17.6

16.4

-5.3

10.6
16.4

53.7

105.4

6.7

60.9

-1.8

103.0

83.4

15.3
fil «

TQ Q

46.6

11.1

Change

1970-75

-5.4

-3.9

5.3

-7.1

0.6

18.1

-2.7
-2.5

-2.9

'̂ >*•;•:.'•• V 2 . 6 •..":"

6.6

-1.9

-5.4

4.7

29.1

2.4

2.7
5.8

2.5

3.0

2.3

1950-75

22.3

29.3

491.9

57.3

66.3

11.82

39.8
45.7

158.1

125.8

449.1

59.4

66.7

9.8

345.0

343.2

110.9
221./1

120. \

140.3

31.5

Notes: 1. RVFPA portion
2. Percent change 1960-1975. (Borough incorporated subsequent to the 1950 census))
3. New Jersey Office of Demographic and Economic Analysis (NJODBA) estimate
4. WAPORA estimate
5. Sums may not be precise due to rounding and/or metric conversions.
6. Standard Metropolitan Statistical Area.

Sources: USBC; 1950, 1960, 1970.



4.2 hu/ha (1.7 hu/a) is planned for the eastern portion of Randolph
wnship (Bishop, RaTPE, July 6, 1979). In addition, a 200-unit

arden apartment development, at 26.9 hu/ha (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 larqe shopoinq malls in Randolph and Rockaway townships and a
Holiday inn in Denville Township are also planned. An industrial park
is under construction in Denville.

LAND TJSF

2 a• Residential

Of the total 16,7qn net ha (41,500 net a) zoned for residential
purnoses—excluding public and semi-public land—in the RVFPA,
approximately 33 oercent have been developed (Table F-2). (A net
hectare is a qross hectare less the area required for streets (Table
F-4)). Aoproximately 90 percent of the RVFPA*s housinq units in 1975
were one-family and two-family homes. The majority of the remaininq
units were qarden apartments. The larqest residential concentrations
were found :.n the RVFPA1 s southern sector.

The character and density of housinq has hardly chanqed durinq
the last ten years. Between 1968 and 1978 approximately B6 percent of
all housinq units constructed in the RVFPA were sinqle family homes
(NJDLI, 1967-1977). Due to larqe minimum-size buildinq lot
requirements, development densities have historically equalled maximum
densities permitted under each municipality's zoning regulations. The
highest averaqe 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 (Table F-
5). Averaqe densities in the remaininq sections of the area are
siqnificantly less.

Housing costs in the area have changed considerably in the past
decade. In 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 comparable to the median price in 3ergen County, New
Jersey, and Rockland and WestChester counties in New York. Between
1968 and 1973, housing prices in Morris County increased by
approximately 15 percent. This was one of the fastest growth rates in
the region, exceeded only by Monmouth and Passaic counties in New
Jersey and Putnam County in New York (New Jersey Local Property Tax
Bureau, 1Q63, 1971, 1973). Minimum sales prices for existing homes
within the PVFPA currently range between $60,00 0 and $7 0,000. The
price for new sinqle family homes is sianificantly higher. Costs
janae between $100,000 and $150,000 in communities such as Boonton,
"^nville, Randolph, and Rockaway townships (Chuaravallati, Real Estate

Tqent, July 26, 1979). Housinq costs are increasing steadily in the



area, Available data indicate sales prices have increased as much as
25 cercent in the past, five years (MCPB, 1973).

2b, Commercial

Approximately 3 7 nercent of the total 84 0 net ha (2,110 net a) of
commercially zoned land in the RVFPA was developed in 197 5. The
RVFPA1s most diversified local shopping areas continue to be located
in central business districts of the older communities of 3oonton,
Dover, Rockaway, and Wharton boroughs and alonq Route 4 6. The
Rockaway Town Square Mall in Rockaway Township provides regional
shooo'ng facilities for area residents (Zatihach, MCPB, Oct. 25,
1978). Other commercial uses consist of office developments and
neighborhood shops scattered throughout the RVFPA.

2c• Industrial

In 1975 industrial development in the RVFPA consisted
oredominantly of manufacturing plants and corporate offices. These
facilities occupied approximately 640 net ha (1,590 net a), or about
23 percent of the area's total net industrial zoned land (including
land zoned for mining). These industries were concentrated in Dover,
Randolph, Denville, and Rockaway townships.

2d. Transportation and Utilities

The entire street network of the RVFPA accounts for about four
percent, or 1,380 ha (3,410 a) of its total land area. Major regional
highways serving the area are Interstate 8 0 and New Jersey Routes 4 6,
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
RVFPA. Major gas pipelines also pass through the area.

Soace

Parklands ani open space including watershed lands amount to
approximately 3,330 ha (8,160 a) or 10 percent of the RVFPA1s total
land. The largest public open space is Farney Park—(379 ha (9 94 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).
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2f- EHhlic §H£i Semi-Pub l i e I and

Public and semi-nubl ie land accounts for 11 percent , or 3,760 ha
(9,290 a) of the RVFPAfs t o t a l area. The major public i n s t i t u t i o n s
inc lude the U.S. Mi l i tary Reservation (Picatinny i^rsenal) in Jef ferson
and Rockaway townships, and Greystone Park State Hospital in Denv i l l e
and Parsipoany-Troy H i l l s townships, a port ion of which i s located in
the PVFPA.

Land

Tn 1975, approximately 13,940 net ha (34,500 net a) or 4 2 percent
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. While resiientally zoned land accounts for about
three quarters of the vacant land in the RVFPA, the 2,7 00 net ha
(6,690 net a) of vacant industrial and commercial land in the RVFPA
represents an opportunity for the continued development of corporate
offices and research laboratories in the area.

2h. Zoning

Exclusive of public and semi-publie land, about 8 0 percent of the
total acreage 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, Pockaway, Boonton, Denville, and Randolph.

High-density development, defined as 15 hu/ha (6 hu/a) or more,
is permitted on only about five percent of the residential acreage.
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-Dublic land, is zoned for commercial use. While the area's
commercial activity is largely composed of neighborhood and highway-
oriented retail facilities, approximately 15 percent of the
commercially zoned land is designated for office soace. Industrial
zones, which oermit primarily light industry and research
laboratories, represent about eight 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 purposes.
Minina zones, which occur in the townships of Rockaway and Mine Rill,
iccount for about seven percent of the RVFPA total area, exclusive of
)ublic and semi-public land (Table 4-4). Whi le Rockaway Township
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permits low-density residential use in its mining zone (1,2 hu/ha (0.5
hu/a)), Mino Hill prohibits any new housina due to several man-nade
hazards, such as ootential cave-ins and drinkinq-well pollution
resultinq from the mining of iron- Thouqh neither township reports
any current mininq activity, its resumDtion is reportedly imminent in
Rock-away (MHTPE, 1977, RTP3, 1976).

2i. Sumrnar^ 2l lister Plans and Other Land-Use Pegulations

Section 203 of the Federal Water Pollution Control Act provides
for regional water quality management planning, in regard to both
treatment and prevention of water pollution. Section 20R plans must
provide a proqram for meeting established water quality goals. The
plans must also show that management institutions exist with
sufficient financial and legal authorities to impleirent 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 planning and construction.

The RVFPA. is within the Northeast New Jersey 2 08 Planning Area,
which includes 175 communities within the counties of Morris, Bergen,
Essex, Hudson, Passaic, Union,*and Somerset. The plan was prepared by
NJDEP.

This document considers improvements proposed under Section 20 1
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 2ql, Laws of New
Jersey, 1975) requires each community in the state to preoare a
comprehensive master clan to serve as an overall development strategy
for guiding future growth. Each plan is to provide for land use,
housing, circulation, utility service, community facilities,
recreation, and conservation. Goals and objectives of the master
plans adopted by communities in the PVFPA. are briefly summarized as
they relate to recommended future development patterns.

It is recommended in several plans that undeveloped land be
developed at low densities, due to environmental constraints such as
steeD slopes and flood prone areas. This concern is reflected in
existing nrovisions cf several municipal zoning ordinances. For
example, Jefferson Township's R-E residential zone--(0.7 hu/ha (0.3
hu/a)—is located in an area "characterized by steep slopes and
varyinq topography along with other environmental constraints" (JTPB,
1978). Mine Hill Township requires low residential densities "where
there is ooor drainage, high water table, steep or wet lands, poor
soil, severe limitations for septic disposal systems, (or) lack of
public utilities" (MHTPB, 1977). Denville Township's P.-C—(2.7 hu/ha
(1.1 hu/a)—and C (1.2 hu/ha (0.5 hu/a)) residential zones are
designed to protect aquifer recharqe areas, steeply sloped lands, and
floodplains (DeTPB, 1977).



In addition, Wharton, Fandolph, and Denville emphasize the
concept of cluster zoning. This is an option whereby residential
uilders 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 hu/ha (1.0 hu/a)—in order to conserve environmentally sensitive
land and maximize recreational opportunities.

A number of communities propose to increase the range of
available housing types by providing limited high-density 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 zones 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 crarien 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 include pedestrian-
oriented shopping, office space, and townhouses; Dover proposes to
revitalize its downtown 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« £H£T§!lt "Litigation

The *Jew Jersey State Public Advocate has initiated a lawsuit
against 27 Morris County municipalities, alleging the communities
engage in exclusionary zoning practices. The RVFPA municipalities
named in the suit are Kinnelton and Mountain Lakes boroughs and
Boonton, Denville, Jefferson, Montville, Parsippany-Trov Hills,
Randolph, Pockaway, and Roxbury townships. The suit represents an
effort to ensure compliance 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
i ts grow-th 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 loca l i ty^ goals and objectives for
regulating community growth or with comoliance with ootential court
^orders which may result from the current l i t igation.
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3. FNVIRONME>TTAL 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 developable (not environmentally
constrained) by EPA were considered for future development, in
accordance with the present local zoning ordinances. It is assumed
for purposes of this EIS that no future development will occur on the
environmentally constrained lands.

In order to protect previously undeveloped wetlands and
floodolains from development, SPA Step 2 and Step 3 grants to the
municipalities will contain certain conditions which prohibit sewer
hookups from new buildings, facilities, or other construction. These
conditions are presented in Section 5C of the EIS Summary.
Furthermore, federal funds cannot be expended for promoting
development in environmentally sensitive areas.

3a. Land Capacity •

Based on a detailed inspection of municipal land use and zoning
maps, approximately 13,960 ha (34,510 a) of privately-owned land
within the RVFPA are underdeveloped. Of this amount approximately 80
ercent is zoned for residential use. The extent to which this land
ay he developed is limited, however, both by natural constraints and

by government regulations.

Approximately 6,000 ha (14,830 a) of the 13,96 0 ha (34,510 a) of
vacant land are likely to remain underdeveloped due to a combination
of the following environmental and legal factors.

Constrained Lands Percentage of Vacant Lands
Steep slopes 29.2
Floodplains 4.1
Wetlands 7.9
Archaeological and historic sites 0.2
Prime aquifer recharge areas 2.3
Prime agricultural lands under cultivation 0.3

To avoid double 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 above.

Steep slopes

steeply sloped areas comprise approximately 3,940 ha (9,75 0 a) of
the RVFPA (Table 4-2). At times it may be feasible to develop such
and, given sufficiently high development pressures. However,
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developers are qenerally not likely to build on steeply sloped sites
because of technical problems and high 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 1963 (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 floodplain development. New buildings in
floodnrone 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 ,

Wetlands comnrise approximately 1,100 ha (2,720 a) , exclusive of
acreage coinciding with flood plains (Table 4-2). Wetlands serve as a
necessary habitat for a number of plant and animal species and are
more likely to suffer lasting damage from disruptive activities.
Wetlands are protected by the Federal Water Pollution Control Act and
by Federal Executive Order #11990 (Federal Register, 1977) which
lirect 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-
desicmated land in the RVFPA, exclusive of land coinciding with steep
slopes, floodplains, and wetlands (Table 4-2). Certain eligible sites
of historic value are recorded in the National Register and are
protected from modification by the National Historic Preservation Act
of 1966.

Prime Aguifer Recharge Areas

The develooment of aauifer recharge areas is likely to result in
increased surface runoff and decreased infiltration* Certain prime
aquifer recharge 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, economic,
knd environmental impacts. Prime agricultural land, or farmland
:annot be restored once developed. Approximately 4 0 ha (100 a) of
prime agricultural land are presently under cultivation in the RVFPA,
exclusive of land coinciding with floodplains, historic sites, and
aguifer recharge areas (Table 4-2).

Parks and Open Spaces

In addition to the privately owned vacant land discussed above,
the RVFPA contains 3,330 ha (8,160 a) of public and semi-public parks
and open space (Table 4-2). Several municipalities have designated
open areas as proposed parkland. Such areas are included in the
"parks and open soace" category and thus have been removed from the
supply of vacant developable 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

Environmental constraints have been a major factor influencing
the pattern of development in the PVFPA. As discussed in this
chanter, development has historically been concentrated within a
corridor surrounding a group of major transportation routes. This
area benefits not only from accessibility tut 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 been greatly limited due to a preponderance of steep 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 Dast growth patterns. As
the quantity of unconstrained vacant land diminishes, the pressure to
develop environmentally sensitive lands is expected to intensify.
Therefore, current growth 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.

4-12



FIGURE 4-1
DEVELOPABLE LAND



3c.

Total water usage for 19 77 in the RVFPA was 71 ,900 cu m/d (19.0
mad), of which 37,472 cu m/d (9.Q 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 emerqency needs. Estimates
based on well records of the maximum yield for each purveyor's wells
indicate that the PVFPA has a surplus caoacity of approximately 49,962
cu m/d (13,2 mgd) . If 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 developed,
and if the present usage (462 lpcd (122 gpcd)) remains the same, the
capacity of the present well systems would be able to support a
maximum constrained population of 164,960 that would require 76,174
million cu m/d (20.1 mgd) of groundwater (Table 3-1, Table 4-3).
While this amount of water may be obtained if all wells are operatinq
at maximum efficiency, withdrawals will slightly exceed estimated safe
yield based on recharge rates for the stratified drift deposits,
causing a long-term reduction in storage. In addition, it is unlixely
that all water purveyors would be able to operate at maximum
efficiency.

However, this surplus is not evenly distributed throughout the
basin. Most public suoply wells are spaced in groups or fields along
the Rockaway River. Some fields have larger capacities than others
either because they tap highly productive aquifers or because 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 averaae of 1500 lpm
(400 gpm), 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*

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 drift, 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 aquifer. Additional
develoDment 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 public 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 dump, 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

24a j or
Water
Purveyors

Rockaway
Borough
Water Co.

Dover
Water Co.

Wharton
Borough
Water Dept.

Denville
Township
Water Dept.

Boonton
Town Water
Dept.

Communities
Served

Rockaway
Borough

Rockaway
Township

Dover Town
Victory

Gardens
Randolph Twp.
Rockaway Twp.

Wharton
Borough

Denville
Township

Boonton Town
Boonton

Township

RVFPA Totals2

Estimated
Total Effective
Capacity of
Purveyor
cu m/d (mgd)^

9462

(2.50)

29901

(7.90)

14913

(3,94)

18471

(4.88)

10219

(2.70)

83080
(21.92)

1977
Average Daily

Flows
cu m/d (mgd)

8327

(2.20)

11355

(3.09)

2536

(0.67)

6056

(1.60)

4542

(1.21).

33194
(8.77)

Surplus (+)
or

Deficit(-)
cu m/d (mgd)

+1135

(+0.30)

+18205

(+4.81)

+12377

(+3.27)

+12415

(+3.28)

+5639

. (+1.49)

+49772
YU-.l'n

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.

Source: Well records
NJDEP, 1977
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laboratory, but subsequent tests by Wnarton Borough and the NJDEP
indicate only trace amounts/ At the present time the we LI is
designated for emergency use only. An additional concern is that
Tover Town has a group of wells approximately a mile further
downstream which use the same aquifer. At the oresent time there are
no indications of xylene in water from the Dover wells (Danco, 1979),

Safe Yiold/Groundwater Recharge

safe yield of a qroundwator basin is the amount of water which
can be withdrawn from it annually without the depletion of the
gronniwater reserves, the intrusion of water of undesired quality, the
contravention of existinq water riqhts, the deterioration of the
economic advantaaes of pumping, or the excessive depletion of
streamflow by induced recharqe and land subsistence (Todd, 1959;
Freeze and Cherry, 1979)• Methods of establishing safe yield vary
based on the availability of data and depth of analysis. One of the
most direct methods is to compare averaqe annual groundwater recharqe
to consumotive use. This method is used in the RVFPA to establish
safe yields of the aquifers under long-term and drought year
conditions (Appendix H).

Surface water rights in the RVFPA are held by Jersey City and
qroundwater withdrawal limits are set by NJOEP. In most valley fill
aquifer systems containinq 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 be drawn down through its bed,
entering the underlying aquifer, and subsequently beinq intercepted by
the well, Tn the RVFPA, this interconnection is important because
river flow replenishes the Boonton Reservoir.

The 19*77 yield of the Eoonton Reservoir was 28 7,66 0 cu m/d (76
nai) , of which 261,165 cu m/d (69 mqd) was for Jersey City water
supoly and 26,490 cu m/d (7 mqd) for auqmentation of the lower
PocKaway River flow. This means that the river must supply a minimum
of 287,660 cu m/d (7 6 mqd) to the Roonton Reservoir in order to
maintain adequate supply for Jersey City and flow in the lower
Pockaway River. Average annual river flow is 4 95,830 cu m/d (131
•nqd) , but for the drought years (1961-1966) the average annual flow
was 352,000 cu m/d (93 mqd). This indicates that even durinq an
extended low-flow Deriod the river still supplied an excess of 18
percent (64,345 cu m/d (17 mqd)) of Jersey City needs. In addition,
stream gauging measurements made by TetraTech in 1977 indicate that
for the reach of heaviest pumpage, between Denville and Rockaway
boroughs, the Rockaway Piver only loses approximately 4,920 cu rr/d
(1.3 mgd). This implies that pumpage along the river does not
significantly alter flow and that only during periods of extreme low
flow does well oumpaqe effect the amount of water needed for Jersey
City water suoply. However, the Boonton Reservoir has nine percent
surolus storage (Jersey City Deoartment of of Public Works, 1977).
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The average annual recharcre to the stratified drift based on
precipitation and infiltration rates is 75,700 cu m/d (20

d) (Aopendix B) • During the drouaht years precipitation averaged 11
>ercent less, decreasing the average annual recharge to approximately
63,130 cu m/d (18 mgd). A substantial portion of the sewer district
coincides with the water districts, indicating that most public supply
water is discharged 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/d (1.0 mgd) is inflow or
infiltration (Tetra-Tech, 1<>78) . Assuming that the majority of this
consumptive use comes from the stratified drift, the present public
supply Dumping levels (44 percent of drought recharge and 4 0 percent
of normal stratified drift recharge) are diverted from the RVFPA
(Table B-4). This indicates that less than half of the total
stratified drift recharge is used for public supply. However,
distribution is throughout the valley-fill aguifer system and may not
be immediately accessible to all well fields, causing a certain degree
of lowering of the local water table. In addition, some well fields
are hydraulically connected to the Fockaway Fiver, drawing their
pumpage from the river and the valley-fill aguifer system.

^roundwater 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 narticipated with the EPA in an air guality
modeling program (EPA, 1979a) which predicts satisfactory Total
Suspended Particulates (TS?) and Sulfur Dioxide (S02) concentrations
in th: s area with regard tio the "cost-effective guideline" population
Droiections. These projections are greater than the 20 3 population
projections for this area, and as the population projections used in
this analysis are either egual to or less than the projected 208
figures, there should be no problem with these contaminants.

As far as the remaining regulated 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 209 population projection. This study is being
undertaken'in order to develop strategies to bring the area into
attainment with regard to the ozone standard. Tn addition, the 19 3 2
Mew Jersey State Implementation Plan (SIP) Submittal being prepared by
the NJDEP will address hydrocarbon and nitrogen oxide emissions as
part of a regional analysis designed to meet the ozone standard.
Carbon monoxide is usually a localized problem caused by high
vehicular activity in urban areas, and should not present any problems
for the study area.
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3e. Soil. Suitabilities

Septic tank absorption fields are relatively efficient treatment
systems that use sedimentation, sludqe digestion and removal,
filtration, adsorption, and orqanic decomposition to process doirestic
wastewater. Soil characteristics stronqly 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 drainacre, the presence of an impervious layer
(fraqipan) at a shallow depth, shallow water table, or steep slopes.
An analysis of soil suitability for on-site sewaqe disposal in the
RVFPA performed by ESCA-Tech shows that 55 percent have severe
limitations (Figure 4-2) .

Rockaway, Hibernia, Netcong, and Califon soils have fragipans at
depths that restrict downward percolation and force wastewater to move
horizontal to the earth1s 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 table within 76
centimeters (30 inches) of the surface occupy 26 percent of the RVFPA.
Steeo sloped lands comprise a wide variety of soils (Figure 3-1).

Additional soil constraints are prime aquifer recharge areas and
agricultural soils. Prime aquifer recharge areas are considered as
having highly permeable soils overlyinq deposits of Wisconsin
stratified drift, earlier glacial drift, and, in some cases, Wisconsin
terminal moraine. The areas are predominantly located along the
Pockaway River Valley and in the southern corner of the RVFPA and
comprise 3,509 ha (R,773 a) or 11 percent of the study area (ESCA-Tech
197-*) •

Soils that are considers 1 is prime agricultural lands fall within
the Hnitei States Department of Agriculture-Soil Conservation Service
HSDA-SCS) Capability Classes I and IT, and are described as having
few limitations—based on slope, drainage, texture, and erodibility—
that reduce the choice of crops farmed or require moderate
conservation practices. A wide variety of soils exhibit these
qualities and subsequently are scattered throughout the area, some
having been built on. Approximately 7,0 percent of the RVFPA contains
soils havinq few-to-moderate limitations to aqricultural development;
one-third of these soils has been urbanized. If existinq agricultural
land is zoned for low-density housing urbanization will not occur, and
this land will continue to be used for agricultural purposes.

EQR FUT:JPF POPTJLATICN GROWTH

In summary, the following environmental constraints have been
identified:

4-17



1. Land Caoacity - ApDroximately 44 percent of the undeveloped
residentially zoned land have environmental constraints to
development (Table 4-2). Consequently, the constrained
saturation copulation for the RVFPA is 157,990 (exclusive of
nersons in group quarters, such as hospitals and
universities)(Table 4-4). ~

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

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

3. Water Supply - Water Supply is not a constraint to
nopulation qrowth.* Total available in-basin water resources
are sufficient to meet future water demands without
increasing existing interbasin transfers.

4. \ir Quality - Air quality is" not a constraint. Carbon
Monoxide (CC), S02 and TSP concentrations should not exceed
standards. Hydrocarbon, ozone, and nitrogen oxide emissions
are being addressed throuah MECRMP.

5. Soils - Over half of the area of the RVFPA has soils
considered unsuitable 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. Each lot will have only enough soil area to
adequately filter septic waste sat low densities.

2 H £ O 2 QF FUTURE POPULATION GPCWTH

The ohasing of population growth to the year 2 020 was based on
examination of residential 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 Vunit construction expected between 19 75 and 202 0. Applicable
estimates of average household size were used to derive population
projections through this 40-year period (Table F-1).
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FIGURE 4-2
SOIL LIMITATIONS FOR ON SITE
SEWAGE DISPOSAL

E 3 SOIL WITH SEVERE LIMITATIONS



Table 4-4

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

Municipality

Boonton Town

Dover Town
2

Kinnelon Borough
2

Mountain Lakes Borough

Rockaway Borough

Victory Gardens Borough

Wharton Borough

Boonton Township

^envili^i^^S^I^IS^^pSi^
Jefferson Township

Mine Hill Township2

2
Montville Township

2
Parsippany-Troy Hills Township

2
Randolph Township

2
Rockaway Township2
Roxbury Township

RVFPA Total3

1
Constrained Saturation Population

11,170

14,840

6,110

1,150

6,880

1,330

6,130

5,680

17,690

5,330

1,160

1,330

18,100

39,610

2,730

157,990

Notes: 1. All figures are rounded to the nearest 10 persons
2. RVFPA portion.
3. Sums may not be precise due to rounding and/or

metric conversions.
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The trend analysis technique involves the proiection of future
housinq 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 housinq construction (NJDtl,
1967-1977; tJS3C; 1950, 1960, 1970). Therefore, a distinction in
analysis was made between them and communities that still possess
siqnificant quantities of developable vacant land.

six communties (Boonton and Dover towns, and Mountain Lakes,
Pockaway. Victory Gardens, and tfharton boroughs) have already
developed Q0 Dercent of their potential housinq units, based on the
hiqhest densities permitted by zoning in 1975. In these cases, it was
assumed the annual construction rate would aradually decline, as
remaining developable land diminished (Appendix F). This produced
projections which qradually approach saturation levels.

For the remaining communities, projections beqinning with 198 5
were based on construction trends over the last 30 years. When a
community was anticipated to have developed 3 0 percent of its
potential housing units, the development rate was decreased, as
described above.

oopulation projections illustrate an anticipated increase of
about U5 oercent (4 6,000) in the PVFPA population between 1975 and
2020 (Table 4-5). Rockaway Township with a projected increase of
approximately 17,000, accounts for 37 percent of the total projected
population arowth. The RVFPA portions of Mountain Lakes, Rockaway,
jand Victory Gardens boroughs, and Montville and Parsippany-Troy Hills
townships are expected to reach saturation population by 2020.
Figures 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 PVFPA population of 129,670 for the year 2000
(Table 4-6). This is 6,720 less than the EIS year 2000 projection of
136,590. However, the "208" projection does not include areas of
three communities (Mountain Lakes Eorouqh, Montville and Parsippany-
Troy Hills townships) that were subsequently added to the RVFPA, If
the population projections for these three communities are subtracted
from the SIS year 2000 projection for the PVFPA, the fiqure obtained
is 133,0 50 a difference of only two percent from the "203" figure.

However, both the "EIS11 and "208" projections do not reflect
consideration 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-q,
an SMO)• The population figures presented in the third column of
Table 4-6 represent those populations that are to be served by the
RVP.SA plant. (See Chapter 2, Section 5 for more details).
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Table 4-5

Population Projections to Year 2020

Municipality

Booton Town

Dover Town

Kinnelon
Borough

Mountain Lakes
Borough

Rockaway
Borough

Victory Gardens
Borough

Wharton Borough

Boonton Township

DenvllU „-.....
(^Township ' '

Jefferson
Township *

Mine Hill
Township *

Montvllle
Township1

Pars ippany-Troy
Hil ls Township

Randolph
Township1

Rockaway
Township1

Roxbury
Township

RVFPA Tota l 2

1950a

7,163

11,174

370

750

3,812

3,853

1,155

1,690

1,951

210

1 1.020

2,910

4.370

550

47.033

l960a

7.981

13,034

1.220

1,080

5,413

1,085

5,006

1,998

4,230

2,970

230

1,090

4.940

10.310

980

72,199

197Oa

9,261

15,039

2,080

1,270

6,303

1,027

5,535

3,070

,'14,045

8,690

3,170

370

1,070

10,030

18.910

1,130

101,000

1975b

8,760

14,447

2,190

1,180

6,341

1,213

5,287

2,981

9,280

3,110

350

1,120

12,950

19.370

1,160

103,513

1980

8,760

14,230

2,460

1,170

6,680

1,370

5,570

3,330

15,140

10,400

3,370

510

1,090

14,200

21.240

1,340

110,860

1985

8,900

14,380

2,730

1,170

6,770

- 1,350

5,700

3,600

16.290

11,360

3,640,

680

1,210

15,130

23.500

1.610

118,020

1990

8,990

14,450

2,980

1,150

6,760

1,330

5,760

3,880

16,940

12,290

3,910

830

1,260

15,800

25.690

1.870

12S.890

1995

9

14

3

1

6

1

5

4

17

13

4

1

1

16

28

2

130

,140

,540

,270

,150

,820

,330

,880

,200

.540

,410

,230

,000

,290

,420

,220

,150

590

2000

9

14

3

1

6

1

5

4

»7

14

4

1

1

16

30

2

136

,280

,610

,570

.150

,850

,330

,960

,520

.940

,530

,480

,080

,310

,880

.760

.340

,590

2005

9,400

14.670

3,860

1,150

6,860

1,330

6,010

4,770

18,210

15,350

4,670

1,120

1,320

17,210

32,730

2,470

141,130

2010

9,520

14,710

4,150

1,150

6,870

1,330

6,050

4.970

?W.3M

15,960

4,820

1,140

1,320

17,460

34,260

2,550

144,650

2015

9,630

14,740

4,450

1,150

6,880

1.330

6,070

5,120

/18,510

16,410

4,940

1,150

1,330

17,630

35,450

2,610

147,400

2020

9,730

14,760

4,740

1.150

6.880

1.330

6,090

5,240

18,590

16,740

5,020

1,160

1,330

17,760

36,380

2,650

149,550

Constrained
Saturation Population

11,170

14,840

6,110

1,150

6,880

1,330

6,130

5,680

^ : ; ' < r >' 18,750 | f

17,690

5,330

1,160

1,330

18,100

39,610

2,730

157,990

Note: 1. RVPPA portion.
2. Sums nay not be precise due to rounding.

Sources: a. USBO; 1950, 1960, 1970.
b. NJDLI; 1975.



Comparison of Year

Municipality

Boonton town

Dover town

Kinnelon borough ••

Rockaway borough

Victory Gardens borough

Wharton borough

Boonton township

Jefferson township"

Mine Hill township'

Randolph township

Rockaway township

Roxbury township

Sub-total

Mountain Lakes borough

Montville township

Parsippany-Troy Hills township

Total

1

Table 4-6

2000 Population

EIS

9,280

14,610

3,570

6,850

1,330

5,960

4,520

TjvIf;94ft'T";s;.T

14,530

4,480

16,880

30,760

2,340

133,050

1,150

1,080

1,310

Projections

"208"

11,440

19,240

3,328

8,320

1,560

7,280

4,160

18,200

9,485

3,042

17,441

25,480

894

129,870

__2

__2

__2

Population^
to be served
by RVRSA Plant

7,520

14,610

0

6,850

1,330

5,770

1,650

0

2,730

10,260

25,320

0

92,080

0

720

0

136,590 129,870

Notes: 1. RVFPA portion

2. Not included in "208" population projections.

3. Numbers derived from Table 2-3.

92,800
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CHAPTER 5

ENVIRONMENTAL IMPACTS CF FEASIBLE ALTERNATIVES

The environmental impacts, of any construction proiect can be
short-term and/or long-term primary and/or secondary in nature.
Short-term impacts are generally associated with construction: for
example, noise, loss of herfcaceous vegetation, windblown soil and
debris, disturbance of fresh water benthic communities, and disruption
of traffic patterns. Long-term impacts are aenerally associated with
operation of the completed 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 quantify. For example, the installation of
sewers in rural areas bordering urban 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.

**• SHORT-TERM PRIMARY IMPACTS

1a. Soils

Alternatives for Upper Portion of RVFPA

Branch Interceptor {Phase I)

Approximately 127 metric tons (140 tons) of soil is expected t.o
be eroded during construction of this branch interceptor. 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 Plants (WWTP's) and
trenching for collector systems will cause disruption and exposure of
soils, resulting in some soil loss. However, if standard erosion
control techniques are used, the soil loss will be minimal.
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Alternatives for the Lower Portion of RVFPA

Jackson Brook Branch Interceptor

Soil loss for the Alternative A routinq 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 be reduced.

1k- Floodplains

Alternatives for Upper Portion of RVFPA

Branch Interceptor (Phase I)

Approximately 3R percent of this branch interceptor will cross
the floodolains of Beaver Brook and Hibernia Brook. However, no
permanent structures will be built above ground and the effects will
be temporary.

Alternatives for the Lower Portion of RVFPA

Jackson Brook Branch Interceptor

The proposed aliqnments 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.

1c* 5HXf^£§ Water

Construction activities in or near aquatic environments will
affect their water quality 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
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• 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, dredging 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 teds and across streams.

Alternatives for Upper Portion of RVFPA

Municipally Ovmed Wastewater Treatment Plants

Construction of municipally owned and operated local wastewater
treatment plants, for the Lonqwood Valley area, Lake Telemark area,
and/or the Green Pond area would generate soil loss from exposed soils
and trenching activities. There would be temporary and local
degradation 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 miaht
occur. Mitigating measures should be 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 T). 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 Erooks).

Alternatives for the Lower Portion of RVFPA

Primary short-term impacts to the lower portion of Rockaway
Townshio, and Randolph and Mine Hill townships vary with each
interceDtor routing. The proposed Oak Street branch interceptor uses
an existing right-of-way and will serve the already urbanized town of
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Dover. There may be some increased surface runoff during the
construction period but the increase over background conditions should
be minimal and adverse effects to surface waters are not expected.

Two alternatives have been proposed to serve the Jackson Brook
area of Randolph and Mine Hill townships. Alternative A is routed
alonq the southern bank of Jackson Brook. Construction related runoff
from this interceptor will be approximately 4,5 t (5.0 tn) . As
discussed under the previous alternatives this increased surface
runoff will cause temporary turbidity and siltation. witioating
measures should be employed. The Alternative 3 routing is similar to
Alternative A, but with one significant difference. In order to avoid
a local historic site the interceptor crosses Jackson Brook at two
points. Jackson 3rook has been designated by NJDEP as a trout-
production water (1979).

The HJDEP has developed Fnvironmental Guidelines for Planning,
Desiqning, and Constructing Interceptor Sewers (NJDEP, 197"?)

which specify that surface water crossinq excavation and restoration
in trout production waters should be avoided from mid-October to the
first of September to minimize damage to the fish population. These
guidelines further state that: "To avoid siltation due to
construction, stockDiling, and disuersal of excess material, iisposal
or stockpile areas and access routes should not be located within, or
in adjacent areas from which siltation would occur to stream corrilors
and wetlands." These guidelines 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 be approximately 8,5 t (9.4 tn) .

Randolph Township could be serviced by either Mill Brook
alternative. Alternative A runs parallel to the east of Rockaway
Road, and Alternative B parallel to the west of Rockaway Road. Doth
alternatives would cross the Rockaway River and connect to the already
existing interceptor. Construction related effects of either
alternative would be approximately the same; erosion of exposed soils
would lead to increased surface runoff causing turbidity 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 impacts to groundwater will be due
to 3ewaterina 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, but upon
:ompletion of the construction, qroundwater levels will rise to their

^original position.
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1e. Water Supply

The proposed right-of-way for the Branch Interceptor Phase I will
possihly pass throucrh the area of influence of two private wells and
two public wells that belong to Rockaway Townshfp. However these
wells averacie 46 m (150 ft) in depth and any dewatering that may be
necessary should not affect these wells.

1f. Ecologically Sensitive Areas

Alternatives for Upper Portion of RVFPA

Branch Interceptor (Phase I)

Because this interceptor follows existing sewer routes and the
Green Pond Road right-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
noncontiguous forested wetland. This wetland will not be adversely
affected if restrictions on construction activities and runoff control
plans are implemented along this portion of the interceptor.

Municipally Owned Wastewater Treatment Plants

Future 201 Facilities planning should locate municipally owned
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 be emplaced only on approved sites
(which by definition are not environmentally sensitive) for housing
construction, and such systems are physically small, no adverse
construction impacts to environmentally sensitive areas will occur.
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Alternatives for the Lower Portion of FVFPA

Cak Street Branch Interceptor

Because this interceptor follows an existino 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 egu:pment storaqe and excavated materials, were
allowed to encroach on this wetland. Because there are homes with
malfunctioninq 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 plans are necessary at
the terminus of the Oak Street 3ranch 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 because encroachment into
the wetland should not occur during construction.

Brook Branch Interceptor

Both Mill Drook Interceptor alternatives cross a noncontiguous
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 averaqe 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 40 4 of the Federal Water Pollution Control Act
Amendments of 1972.

Jackson Brook Branch Interceptor

Both Jackson Brook Interceptor alternatives are adjacent to a
small emeraent-open water wetland east of the silk rrill along the
north bank of Jackson Brook, and are adjacent to a small forested
wetland south of the junction of the branch and the PVFSA interceptor
sewer. These wetlands, particularly the emergent-open water habitat,
are sensitive to disruptions of their existing drainage.
Nevertheless, with restrictions on construction activities and
implementation of control plans, adverse construction impacts will be
avoided. Construction would best be done from the first of September
to the fifteenth of Cctober. Because the average annual flow is less
.than 0.14 cu m/s (5 cfs), no wetlands permit is needed from the Army
'Corps of Engineers.
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1q. Air Quality

The construction of wastewater facilities will rosult in air
contaminant emissions of particulate matter (dust from clearing,
excavation, tilling, etc,, and a relatively small amount of smoke from
diesel-powered equipment exhausts) and qases (HC, SC2, organics,
odors, etc. from diesel-powered equipment, and CO, HC, and nitroqen
oxides from interrupted roadway traffic)•

Methods available to reduce emissions of dust from construction
activities include wettinq with water, coverinq of loaded trucks, and
removinq dirt from paved roadways. Methods available to reduce excess
emissions attributable to roadway traffic interruption are dependent
upon suitable construction planninq (with respect to land closings,
detour routes, etc.) and scheduling (e.g., with respect to peak and
off-peak traffic volumes and directions).

If reasonable precautions are taken, adverse air quality impacts
can he 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.

1h. Noise

The only source of noise impact associated with each of the
oroject alternatives is the construction of the interceptor sewers.
The impact will be short term and will vary with the duration of the
construction period and proximity of sensitive receptors 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 estimate! to be an equivalent
sound level of 64 decibles (dEA) at 150 m (500 ft) (USEPA, 1974).

The construction of the Oak Street Intercector Sewer will have an
affect on more receptors than will the other interceptors because of
its alignment through an urban area in the Town of Dover,

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

Noise impacts can be mitigated by using muffled equipment and by
schedulinq construction only durinq daylight hours.
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1 i• Economics

The range of capital expenditures required for the proposed
alternatives will be 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 labor, total wages and salaries to
construction personnel will range between approximately $2.09 million
and $2.55 million. For the purposes of this analysis, an average
figure of 12.32 million will be 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, employees will spend approximately $232,000 on such
items. This will generate approximately $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 goods and services
from still other industries. The inter-industry "linkages," (outputs
of industries which are necessary inputs to other industries), will
therefore produce 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 Appendix D, a multiplier of 1.2 has been
calculated for Morris County. Consequently, employee expenditures
will generate approximately 5 27 8,000 in total income to local
businesses.

1i• Cultural Resources

No impacts to cultural resources are expected for any of the
project alternatives, except for construction 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
proposed 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 be uncovered during construction.
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2. I£1*2-TERM PRIMARY TMPACTS

2a. Soils

Alternatives for Upper Portion of RVFPA

Branch Interceptor (Phase I)

^ight-of-way easements for the interceptor will result in the
permanent loss of 0.5 ha (1.2 a) of prime 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
Lake in Jefferson Township and Lake Telemark and ireen Pond in
Rockaway Township. Because of the problems associated with effluent
discharge to local surface waters, the waste disposal system should be
oriented towards land application of the wastewater. For a successful
land application proqram, sites should be selected carefully, with a
thorough evaluation of the prevailing environmental conditions.

There are three major process alternatives available for land
application of wastewater. These are 1) slow rate irrigation; 2)
overland flow; and 3) rapid infiltration. Each procedure has its
particular benefits and drawbacks and the selection of one process
over another is largely dependent on the soil conditions, groundwater,
topographic features and availability of land in the area (Table 5-1).

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

In the Lake Swannanoa and Cozy Lake portions of the avFPA there
are areas of soil conditions favorable to either spray irrigation 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 application. The soils in the Lake Telemark area are shallow and
sloped, except for narrow permeable soils along the floodplains of
Hibernia Brook, Indications are that soils in this area are more
adaptable to the overland flow method.

•7;rarious environmental impacts to soils may occur from prolonged
application of wastewater. These include waterlogging, changes in
soil moisture holding capacity, deflocculation, build up of toxic
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Table 5-1

Environmental Conditions Suitable For

9

Environmental Conditions

1. Soil

Texture

Permability
cm/hr (in/hr)

Cation Exchange
Capacity
(meg/100g)

2. Topography

Slope

Flood potential

Vegetation

i
;3. Geology

Depth to bedrock
m (ft)

Depth to groundwater
m (ft)

Suitable soils
in the RVPA

Various Land Application Processes

Land

Irrigation

Clay loams to
sandy loams

0.15 to 50.8
(0.06 to 20.0)

13 to 17

0 to 2 percent

Minimal

Field and forage
crops, woodlands

1.5 minimum
(5.0 mir-.mum)

0.6 minimum
(2.0 minimum)

Annandale
Bartley
Boonton
Califon
Edneyville
Neshaminy
Netcong
Otisville
Parker
Pattenburg
Rockaway
Washington

Application Process

Overland Flow

Clay and clay
loams

0.5
(0.2)

22 to 63

2
2 to 8 percent

Minimal

Perennial
grass

0.6 minimum
(2.0 minimum)

N/A '.

Parsippany
Haledon
Reaville
Whippany

Rapid Infiltration

Sand and sandy
loam

5.0 to 50.8
(2.0 to 20.0)

0 to 6

0 to 5 percent

Minimal

N/A

4.6 minimum
(15.0 minimum)

3.0 minimum
(10.0 minimum)

Netcong
Otisville
Parker
Riverhead

Notes: N/A = Not Applicable
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)

Sources a. EPA, 1978.
b. USDASCS, 1976. 5_ 1 0



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

Local Septic Management Districts

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

No long-term primary impacts to soils are expected due to
construction of any of the branch interceptors.

2b. Surface Water

In general, all proposed alternatives for Longwood Valley, Green
Pond, Lake Telemark (Phase T), and Jackson Brook (Alternatives A and
B) 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 portions
of the RVFPA for which data is available (Tables A-2 through A-6)• No
adverse lonq-term effects •••-> surface waters are anticipated from
implementation of these alternatives if proper mitigating measures are
employed.

No adverse long-term effects are expected from construction of
the Oak Street Branch Interceptor or the Mill 3rook Intercentor
(Alternative A or B) •

2 c• Groundwater

Alternatives for Upper Portion of RVFPA

Branch Interceptor (Phase I)

A minimal increase in impervious surface area may be associated
with this alternative, but the effects on groundwater recharge will be
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Table 5-2

Percentage of Septic System Failures and Soil Suitabilities

Drainage
Area

Longwood Valley

Green Ponda

Lake Telemarka

b cJackson Brook '
(Alternatives A and B)

Oak Street

Mill Brook
(Alternatives A and B)

Percentage of
Failing Septic
Systems

NA

10-20

12

12

NA

NA

Percentage of
Soils Unsuitable
for Septic Systems

NA

30

50-60

60

NA

NA

Notes: NA = Not Available

Sources: a. Fitzpatrick, Rockaway Township Department of Health, February
\3, 1980.

b. Ferdinand©, Township of Randolph, September 17, 1979.

c. Thompson, Township of Mine Hill, September 17, 1979.
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slight.

Municipally Owned Wastewater Treatment Plants

A. component of this alternative is land aoplication of the
treated wastewater. Of the three basic processes, rani 1 infiltration
has the qreatest potential for#affecting the aroundwater. Because of
the hiqh 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 aquifers 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 effects 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. Overland flow
does not use extensive infiltration for treatmentr so in most cases
does not adversely effect groundwater.

The elimination of septic systems will have a beneficial effect
upon the reqional groundwater quality by reducing the potential of
grcundwater pollution due to leaching of partially treated domestic
wastewater-

Local Sepric Management Districts

3y requiring improvements to improperly functioning septic
systems, this alternative will have a beneficial impact on groundwater
quality.

2d.- Water Supply

lonq-term primary impacts to water sunply will occur from
implementation of any feasible alternative.
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occur

Ecologically Sensitive TVreas

Alternatives for Upper Portion of RVFPA

Branch Interceptor (Phase I)

lonq-term primary impacts to ecologically sensitive areas will

Municipally Owned Wastewater Treatment Plants

No lonq-term primary impacts to ecologically sensitive areas will
occur from properly desiqned and maintained municipal treatment
plants.

Local Septic Management Districts

Vo lonq-term primary impacts to ecologically sensitive areas will
^occur from properly designed and maintained septic systems.

Alternatives for the Lower Portion of BVFPA

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 the forested wetland.

Mill Brook 3ranch Interceptor

The disruption in drainage patterns and increased erosion and
siltation will cause permanent changes in the wetlands veqetation.
This already noncontiquous habitat will be further reduced. The
wetland is likely to become increasinqly channelized and qully erosion
(i.e., erosion of soil by running water) may result, unless
reveqetation with qrasses and shrubs, is pursued immediately after the
construction is completed. Therefore, construction and reveqetation
/ould best be completed during the early fall.
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Jackson Branch Branch Int.erceotor

Mo long-term primary impacts to environment-illy sensitive are^s
will occur if the wetland embankments are restored immediately after
the construction is completed, as part of the erosion control plans.

2 f• Employment

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

Implications to Households

The EPA has developed critieria to identify high-cost wastewater
projects based on annual household median incomes (EPA, 19^9) . A
project is considered excessively costly when the annual user charges
are:

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

• 2.0 percent of median household incomes between 56,000.00 and
$10,000.00;

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

As of 1970, median family incomes in Jefferson, Pockaway, Mill
Hill, and Randolph townships, Dover Town, and Victory Gardens Borouqh-
-communities to be 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 average annual user charges
associated with the Jackson Brook, Cak Street, an! Mill 3rook
interceptors will vary between $8P in 1980 and S67 per household in
the year 2000. user costs for the Jefferson and Upper Rockaway
facilities will ranae from S130 (for connecting Lake TelemarJc in
Rockaway Township to RVRSA facilities) to $30 5 (Lake Swannanoa in
Jefferson Township).

With the exception of the Jefferson Township facilities, all
alternatives will have user costs within the federal guidelines.
Projected annual user costs for separate treatment of Cozy Lake and
Lake Swannanoa wastewater ($290 and $305, respectively) are somewhat
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hiqher than Jefferson Township1s 1970 calculated auideline of $233.
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 (5250).

2h. Cultural Resources

The proposed facilities will not directly affect any of the
National Register sites in the RVFPA. Ten of the twelve National
Reqister sites are not located within any service area. Two, however,
the Alfred T. Rinqlinq Co. property in Jefferson Township and the
Friends Meetinq House in Randolph Township, are located in the Lake
Swannanoa and Jackson Brook Interceptor 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 significance, a former silk mill,
would be adversely affected by the Jackson Brook Interceotor
Alternative A (Chapter 2). Alternative B has been desiqned to avoid
contact with the silk mill.

3. SECONDARY IMPACTS

3a» Physiography and Topography

Expected population growth to the year 2000 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 Interceptor service area will increase from 15 to 30
percent. The lonq-term effects of this increase are discussed under
Surface Water Resources.

3b. Soils

Soils impacts from development expected in the two proposed
service areas (Branch Interceptor Phase I and Jackson Brook Branch)
will be minimal, strictly related to ^erosion durinq nous*nq
construction. However, because local land-use regulations nay be
ineffective in prohibiting development on steep slopes along the
Branch Interceptor (Phase T), it is possible that development may
encroach on the slopes. If this were to occur, soil erosion would be
siqnificantly accelerated during housinq construction and for some
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time after. In addition, this would cause increased flooding and
sedimentation w:thin the Hilernia Erook floodplain. These impacts can
be reduced by strict enforcement, of New Jersey State erosion control
regulations.

3c. S^rJ^ce Water

Lake Telemark <Phase I) and Jackson Brook (Alternatives A and P)
are the only two areas that are expected to have appreciable
population increases in the service areas of the branch interceptors.
The principal effects of this growth will be a rise in *TPS 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 5-3 and 5-4.
The increase in NPS throughout the entire RVFPA, by municipality, is
given in Table 5-5.

Mo other secondary effects to surface waters are anticipated as a
result of implementing project alternatives.

3d. Groundwater

The minimal increases in impervious surfaces will have a
negliaible effect upon groundwater recharge and will not significantly
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 recharge of the aauifer.

3s. Water Supply

Water supply has been demonstrated to be adequate for the
constrained Dopulation for the RVFPA. The minor increases in
population for the service areas of the Jackson Brook 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 5-3

Change in Non-Point Pollution'1972-2000

Branch Interceptor
Service Area

Jackson Brook

Lake Telemark
Phase I

Parameter

Total Nitrogen

Total Phosphorus

BODC

Total Suspended
Solids

Total Nitrogen

Total Phosphorus

B0D5

Total Suspended
Solids

1972
kg/d/sq km
(lb/d/sq mi)

22 (19)

2 ( 2)

82 (70)

3980 (3390)

16 (13)

2 ( 2)

74 (63)

3700 (3150)

2000
kg/d/sq km
(lb/d/sq mi)

29 ( 25)

4 ( 3)

197 (168)

9590 (8160)

21 ( 18)

4 ( 4)

109 (93)

5630 (4790)

Percent7

Change

30

100

140

141

31

84

48

52

Note: Based on EPA, 1976.

Table 5-4

Percentage of Increase Flood Flows

Frequency of Recurrance

2-year

5-year

10-year

Percent

Lake Telemark
(Phase I)

14

10

11

Increase Over Background To The Y.ear 2000

Jackson Brook
(Alternatives A or B)

13

10

10
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Table 5-5

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

Ln
I

Municipality

Boonton Town

Dover Town

Kinnelon Borough

Rockaway Borough

Victory Gardens
Borough

Wharton Borough

Boonton Township

Denville Township

Jefferson Township

Mine Hill Township

Randolph Township

Rockaway Township

Roxbury Township

HVFPA TOTAL

Loading in
Nitrogen
year 2000
kg/day
(lb/day)
1.7

(10.3)

6.5
(11.3)

1.2
(9.2)

3.3
(7.D

0.1
(0.9)

3.1
(7.5)

5.1
(11.1)

11.7
(32.1)

9.0
(20.0)

3.1
(7.1)

13.B
(30.6)

23.9
(52.8)

2.6
(5.7)

95.1
209.9)

Non-Point Source Pollutants
Loading ln

Increase Phosphorus Increase
from year 2000 from
1975 kg/day 1975

(lb/day)

1

2

50

6

12

7

32

21

22

23

21

17

17

19

0.76
(1.7)

1.1
(2.3)

0.7
(1.5)

0.5
(1.2)

0.06
(0.11)

0.5
(1.2)

0.8
(1.8)

2.1
(5.2)

1.5
(3.2)

0.5
(1.2)

2.2
(1.9)

3.9
(8.6)

0.1
(0.9)

11.9
(32.6)

6

1

50

9

8

9

28

20

23

20

19

19

19

15

Loading in
BOD
yea? 2000
kg/day
(lb/day)
(11.0)
(90.3)

56.9
(125.1)

36.9
(81.2)

29.2
(61.3)

3.5
(7.7)

29.9
(65.8)

15.5
(100.1)

128.6
(283.1)

79.5
(171.9)

29.6
(65.0)

121.5
(267.1)

210.1
(162.2)

22.6
(19.7)

831.8.
(1,836.9)

Increase
from
1975

1

2

15

5

10

6

30

19

25

22

20

17

41

18
•

Percent Increase ln
Flood Flow from 1975

2-year 5-year
recurrence recurrence

1.0

0.9

1.9

0.7

0.2

0.8

1.0

3.7

3.9

2.1

3.7

3.6

3.5

6.1

0.1

0.2

1.5

0.6

0.2

0.7

3.5

3-1

3.1

2.1

3-3

2.6

3-1

5.8

to 20002

10-year
recurrence

0.8

0.2

1.1

0.5

0.2

0.6

3.2

2.9

3.1

1.9

3-0

2.0

2.7

5.1

Notes: 1. This increase Is based on Increased impervious surface area
2. Based on the Stankowski (197D relationship of Impervious surface to flood flows



3f. Ecoloqicallv Sens? tive Areas

Alternatives for Upoer Portion of RVFPA

Branch Interceptors (Phase I)

The induced population growth will cause development pressures on
the wetlands within the service area. Judicious land use planning and
zoninq ordinances can prevent adverse impacts to these sensitive
areas.

Municipally Owned Wastewater Treatment Plants

Since the size of the plants will be basically limited to th^
handling of existing population, impacts due to increased population
qrowth should be minimal.

Local Septic Management Districts

Because septic management districts will not result in increased
population qrowth, adverse impacts to environmentally 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 ecoloqically
sensitive areas will not occur.

Mill Brook Branch Interceptor

Because of the limited extent of this branch interceptor and
because it will serve existinq houses, adverse secondary impacts to
ecoloqically sensitive areas will not occur.
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Jackson Erook 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.

3q. Land Use

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 by the year 2000.

Alternatives for the Upper Portion of PVFPA

Branch Interceptor (Phase I)

A branch interceptor to serve the Hihernia 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 Pockaway Township.

The potential for induced growth is constrained hy 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 steeply
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 sloped areas. Approximately 210 ha (520 a)
of steeply sloped lands, zoned at 7.2 hu/ha (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 slooe construction. Increased 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 approximately 20 ha
(50 a) in size and zoned at 1.2 hu/ha (2.9 hu/a). Development is
likely if sewerage is provided to existing developed areas of
Hibernia. However, because of strong existing that development
pressures in Rockaway Township, it is likely that develooment of this
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relatively small area will occur by the year 2900, regardless of
whether sewers are installed. The effect of a branch interceptor will
be to hasten residential qrowth rather than to induce development that
would not otherwise take place.

Municipally Owned Wastewater Treatment Plants

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

Septic Management Districts

No significant secondary land use impacts are likely to result
from establishment of septic management districts.

Alternatives for Lower Portion of PVFPA

Jackson Brook Branch Interceptor

The Jackson Brook Branch Interceptor will have a potential
service area (including presently developed and environmentally
constrained lands) of approximately 230 ha (690 a) in Mine Hill
Townshio 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 growing
residential area.

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

The remaining vacant residential land is almost entirely zoned
at—7.2 hu/ha (2.9 hu/a)—if both sewers and public water are
available—a density suitable for the provision of sewers. However,
with the exception of one 30 ha (7 0 a) tract, vacant lands in this
cateqory are qenerally 4 ha (10 a) or less in size and surrounded by
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Table 5-6

Branch Interceptor Service Area

i

Service Area

Mine Hill Township

Randolph Township

Vacant Privately-Owned Land
Residential
ha (a)

110

120

230

(280)

(290)

(570)

Commercial
ha (a)

0 (0)

0 (0)

0 (0)

Industrial
ha (a)

no

130

170

(90)

(310)

(400)

Subtotal
ha (a)

130

250

400

(370)

(600)

(970)

Developed Land,
Public Open Space
and Water
ha (a)

130

200

330

(320)

(500)

(820)

Total
ha

280

450

730

2

(a)

(690)

(1100)

(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 development. 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 development
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 Randolph 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
hu/ha (1.0 hu/a), a density at which the provision of sewers is
probably not economically feasible. The remaining undeveloped
residential land is a contiguous area of 70 ha (130 a), zoned at 4.2
hu/ha (1.7 hu/a). The installation of sewers will increase the
attractiveness of the area to developers. However, it is imoortant to
note that Randolph has been one of the fastest growina RVFP/V
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 branch interceptor will
thus be to merely hasten development.

If the branch interceptor is not constructed, wastewater
treatment can be provided through either private package treatment
plants 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 option, as they do not require NPDES permits. For
example, a facility of this type is in use at the Rockaway Mall in
Rockaway Township.

Mill Erook and Oak Street Branch Interceptors

The Mill Brook Interceptor is intended to relieve existing sewers
in Randolph Township and Victory GaFdens 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 be no increase in developable sewered land.

3h. Industrial and Commercial Development

The proposed alternatives will have little effect, on decisions by
industrial and office developers to locate in the RVFPA. "Industrial
location decisions depend primarily on access to labor and to external
markets, with the influence of public sewer service usually being



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, Vocational advantages
of newly sewered areas are likely to fce 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, 4 0 ha (90 a) zoned for "Planned Industrial Parks"
in Mine Hill Township, and additional areas of Pockaway 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, 19*78) . over
the next 20 years impacts to population distribution are not expected
(discussed below)•

3i- Environmenta11v Sensitive Areas

fnefHSve^oi^n^^ i n
rsei^iinpacts to environmentaTIy sensitive areas, Pockaway 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 sloped
areas adjacent to the proposed Lake Telemark Branch Interceotor,
These environmentally sensitive areas will be far less susceptible to
development if the municipally-owned wastewater treatment option 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 Pandolph 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 examole, 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 developers.

^ns:Qrdetrt:b''-protect:;-'envirohinehtally sensitive areas, federal
construction grants for this project 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
type of grant conditions will be used:

o The grantee shall submit to EPA and the NJDEP an
approvable facilities plan amendment, including
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 by USFWS.

o The* grantee shall aoree that for a period of 50
years no sewer hookup to the facilities included
in the scope of the grant will be permitted within
presently undeveloped wetlands or floodplains
designated in this EIS unless approved by the EPA
Regional Administrator,

o This condition is intended to benefit any person,
private organization or governmental 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 NJDEP, 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 4, several RVFPA municipalities employ
large-lot zoning to protect environmentally sensitive areas. However,
it aopears low-density zones are often assigned more on the basis of
traditional development 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, prime aguifer
recharge areas, and wetlands are particularly endangered in this
manner. Conversely, low-density zones designated for environmental
protection often include substantial areas without environmental
constraints.
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It is urged, therefore,~that*Tow-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
permitting energy efficient residential development at moderate
densities,

3i- Population Growth and Distribution

Significant impacts to population growth are not expected over
the next 20 years- Sewerage will result in short-term population
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,.given 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 Township
will be significantly affected by the year 2000. The effect of the
branch interceptor will more likely be a slight shift in population
distribution from lower Rockaway Township to the Lake Telemar!<-
Hibernia area,

3k, Economics

Vf<5^§$jE^^ in areas to
be sewereat*4 A* recent study of suburban 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 prior to
sewerage, in anticipation of increased development potential (EPA,
1978).

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

Because 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. Ringlinq 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.

3m% Aijr Quality

The NJDEP, EPA, Northeast Corridor Regional Modeling Program
(NECRMP) and the New Jersey State Implementation Plan (SIP1 are all
involved in various aspects of predicting and/or regulating ambient
air quality levels in the RVFPA. Predicted TSP and S02 levels are
expected to be satisfactory, and ozone concentrations and hydrocarbon
and nitroqen oxide emissions will be controlled as part of a regional
strategy. The Air Quality Constraints section of this ETS (Chapter U)
contains a more detailed discussion of these issues.

*• I^SINWIDE SECONDARY IMPACTS

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

4a. Topography

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 (197 4) 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 percent. Approximately
five percent of the total land area will be converted to impervious
surface area.
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Table t?-7

Change in Impervious Surface

«

Municipality

Boonton Town

Dover Town

Kinnelon Borough

Rockaway Borough

Victory Gardens
Borough

Wharton Borough

Boonton Township

Denville Township

Jefferson Township

Mine Hill Township

Randolph Township

Rockaway Township

Roxbury Township

Population Density

persons/ha (a)
1975 2000

14.12
(5.69)

19.52
(7.89)

1.31
(0.53>

15.09
(6.09)

37.90
(15.16)

10.08
(4.08)

1.28
(0.52)

3.89
(1.57)

1.40
(0.56)

4.00
(1.61)

3.78
(1.53)

1.78
(0.72)

0.92
(0.37)

15.19
(6.11)

19.86
(8.03)

2.38
(0.96)

16.38
(6.61)

41.56
(16.62)

11.21
(4.53)

1.94
(0.78)

5.14
(2.08)

2.20
(0.89)

5.76
(2.33)

4.98
(2.01)

2.83
(1.14)

1.78
(0.7D

]Cmpervious

Percent
1975 2000

52

62

12

54

90

43

12

25

14

25

24

16

11

54

63

18

57

94

46

16

30

18

31

29

21

16

Total1

Surface

Area ha
1975

324
( 800)

452
(1,117)

200
( 495)

227
( 561)

29
( 72)

230
( 567)

278
( 687)

877
(2,167)

927
(2,290)

194
( 480)

820
(2,028)

1733
(4,283)

138
( 341)

7,221
(15,888)

(a)
2000

337
( 83D

460
(1,135)

301
( 743)

240
( 592)

30
( 75)

246
( 607)

371
( 916)

1052
(2,601)

1191
(2,945)

241
( 595)

992
(2,450)

2275
(5,621)

201
( 496)

8,911
(19,607)

Percent
Increase in
Impervious
Surface

4

2

50

6

4

7

33

20

28

24

20

30

45

23

JftNote: 1. Sums may not be precise due to rounding and/or metric conversions
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4b. 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 Table 5-5. These changes
were calculated based on the work by Stankowski (19 74) 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 veaetation, which
act to reduce flood peaks in downstream areas. Any channeling of
tributaries in these regions, 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 by 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 by EPA (EPA, 1976). The average
increases for the RVFPA were less than 20 percent.

Controlling NPS pollution requires implementing the Best
fflanaqement 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 approach is to reduce such problems at
the source. Control measures may include improved street sweeping,
reveqetation of buffers around natural water courses, and improved
erosion control for construction.

**c* n round water

The availability of qroundwater to public consumption for the
year 2000 has been demonstrated in the previous chapters. The imoacts
secondary growth will have on the groundwaters 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
recharge, such as along the Rockaway River Valley, would have a
greater effect on reducing the volume of recharge than development in
the northern mountainous areas or along the moraine. It is
anticipated that development will occur in the areas north of the
tockaway Fiver Valley, thereby minimizing the reduction in recharcre.
[n addition, there will be a loss of recharge due to conversion of
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homes with on-sit.e wastewater disposal system to the sewer system, but
it is expected to be insiqnifleant.

An area of qreater concern is qroundwater quality. Areas in
northern New Jersey with similar geomorohic conditions have been
experiencinq 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 qiven to preservation of
its qroundwater 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
12 BE TAKEN TO MINIMIZE HARM

In general, unavoidable impacts from the implementation of the
proposed alternatives will be construction related, temporary, and
minimal. The NJDEP has formulated quidelines to reduce adverse
environmental effects during construction of interceptors (NJDEP,
1978). These measures include avoidinq construction in stream
corridors, wetlands, and areas with a high water table, or on steep
slopes and hiqhly erodable, acidic soils. Reseedinq exposed soils
with quick qrowth qround cover, and mulching after seedinq 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,
mulchinq or soddinq areas to provide temporary protection; and by
coverinq stockpiled soil with nettinq or mulch.

The contractor shall schedule and conduct his operations to
minimize erosion of soils 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 practicable. The area
of bare soil exposed at any one time by construction operations shall
be 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 dewaterinq
operations shall be treated by filtration, settling basins, or other
approved 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 bales and sedimentation basins;
seedinq, mulchinq or soddinq areas to provide temporary protection,
and coverinq stockpiled soils with netting or mulch.
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Clearing operations will be confined only to those areas where
absolutely necessary. Clearing will be limited to that right-of-way
where construction will commence within thirty days. In
environmentally sensitive areas, clearing will commence only within
seven days of construction, and temporary soil 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. In
wetland areas, the original drainage conditions must, be restored to
the extent possible. Special conditions will be reguired for slopes.
Restoration will be reinspected one year after proiect completion.
Any seeding, planting, or stabilization which has not succeeded will
be redone.

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

Surface water crossings should be scheduled to minimize harm to
fish populations. Construction in non-trout and trout maintenance
waters should be scheduled between September 1 and March 1, and in
trout production waters between September 1 and October 15 (NJDEP,
11978).'

Jackson Brook has been designated by the state as a trout
production water and the Pockaway Piver is a non-trout stream (*\TOEP,
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 eguipment, and would degrade 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 proper care and protection of work already performed, or during
emergencies. 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.

Oust and other particulate matter will be released into the
atmosphere, creating temporary air pollution in the vicinity of the
construction site. However, these effects can be minimized by
^periodic sweeping and wetting down of the construction site.
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Dust will be controlled by water SDrinkling, and sweeping of
paved areas, water sprinklinq and mulching on unpaved areas. Natural
materials, such as chippinas from on-site vegetation, should be used
for mulching whenever possible. The use of calcium chloride or
petroleum products for dust control will be prohibited. Vegetation
cleared fron therights-of-way will not be disposed of by burning.
Equipment shall be provided with the proper exhaust emission control
devices. The contractor will be responsible for observing 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 be maintained for
alternating traffic flow in areas where roadway reconstruction takes
place.

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

In order to protect environmentally sensitive areas from
development, EPA Step 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 detect environmentally sensitive lands,
delineated in the DEIS, from indiscriminate development.
Specifically, the following areas should be protected:

Environmental Constraint Category Total Open Land
hectares (acres)

Steeo Slopes 3,940 (9,750)
Floodplains 570 (1,400)
Wetlands 1,100 (2,720)
Historic Sites 20 (60)
Prime Aquifer Fecharge Areas 320 (760)
Prime Agricultural Lands 40 (100)
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FEDERAL, STATE, LOCAL AND OTHER SOURCES
FROM WHICH COMMENTS HAVE BEEN REQUESTED

Federal Agencies:

Advisory Council on Historic Preservation
Army Corps of Engineers
Council on Environmental Quality
Department of Agriculture
Department of the Army
Department of Commerce
Department of Health, Education, and Welfare
Department of Housing and Urban Development
Department of the Interior
Environmental Protection Agency
Geological Survey

United States Senate:

Honorable William Bradley
Honorable Harrison Williams

United States House of Representatives:

Honorable James Courter
Honorable Millicent Fenwick

State Agencies:

Department of Community Affairs
Department of Environmental Protection
Department of Health
Historical Preservation Office
Office of the Public Advocate
State Museum

Office of the Governor:

Honorable Erendan Byrne

New Jersey State Senate:

Honorable John Dorsey
Honorable Walter Foran
Honorable James Vreeland, Jr.
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New Jersey State Assembly:

Honorable Arthur Albohn
Honorable James Barry, Jr.
Honorable Barbara Curran
Honorable Dean Gallo
Honorable Earbara McConnell
Honorable Rosemarie Totaro
Honorable Karl Weidel

Regional Agencies:

Interstate Sanitation Gommissibn
Tri-State Regional Planning Commission
Rockaway Valley Regional Sewerage Authority

Local Agencies:

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

Municipal:

Eorough of Kinnelon:
Honorable Glenn Sisco, Mayor
Environmental Commission
Planning Board

Borough of Mountain Lake:
Honorable Carol Rufener, Mayor
Environmental commission
Planning Eoard

Borough of Rockaway:
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

6-2



Township of Boonton:
Honorable Everett Dayton,
Environmental Committee
Planning Hoard

Township of Denville:
Honorable John O'Keefe, Mayor
Environmental Commission
Planning Board

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

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

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

Township of Parsippany:
Honorable John T. Fahy* Mayor
Planning Board

Township of Randolph:
Honorable Elizabeth Jaeger, Mayor
Environmental Committee
Planning Board

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

Township of Roxbury;
Honorable Russell Diana, Mayor
Environmental Commission
Planning Board

Groups and Organizations:

Association of Mew Jersey Environmental Commissions
Boonton Historical Society
Boonton-Montvilie League of Women Voters
Boonton Shade Tree Commission
Clear Water Action Project
Denville League of Women Voters
Denville Library
Elson T. Killam Associates
Environmental Assessment Council
Friends of Towpath Trail
Home Builders Association of Somerset S Morris
Knarr-Richards, Associates
League for Conservation Legislation
Lee T. Purcell Associates
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Morris Highland's Audubon Society
Mountain Lakes League 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 Sportsmen1s Clubs
New York-New Jersey River Conference
Passaic River Coalition
Randolph League of Women Voters
Rockaway River Watershed Association
Rockaway Township Library
Sierra Club
Tourne Valley Coalition
208 Policy Advisory Committee
Water Resources Research Institute
Youth Environmental Society

Individuals

Clifford Boyce
Lorraine Caruso
Richard Christie
Al Couvrette
Carole Crossman
Clifford Day
John V. DeGrace
Ella F. Fillippone
Michael Fitzpatrick
Peter Fox
William Francisco
Michael Eavrisko
Robert Heath
Andrew Hric
Richard Irwin
Robert Kennedy
Betty Anne Lane
Peter Lane
Joseph J« Ma^raziti, Jr.
Charles Negel
Diane Nelson
Vivian Perlmutter
Fletcher N. Platt, Jr.

Hugh Platt
Howard Rasmussen
Gwen Ross
Martin Putenberg
Susan Small
Earl Schleicher
Barbara Schreiber
Mimi Schwartz
Ed Secco
Susan Shaw
Marion Smith
Linda Stansfield
Ken Staudt
Ellie Sterling
Constance Stroh
Joseph Sudd
Grace Teese
A, R, Thompson
Jerry Unrig
Nancy A- Updegraff
Robert Werner
Raymond Zabihach
Muriel Zimmerman
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GLOSSARY

Aquifer Recharge - The process by which Water is added to the aquifer,
either throuqh rainfall, underflow of seepaqe from rivers,

AmphiDOd - any of a large qroup of sma-W: crustaceans, such as the sand
flea, and crayfish.

cation - An ion that bears a positive charge.

Conqlomerate - a sedimentary rock containing rounded fragments
corresponding in size to gravel and pebbles embedded in a finer
cementinq material.

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

Dip - The anqle 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.

Evapotranspiration - The process by which water is evaporated from wet
soil surfaces and transpired by plants.

Extensive Stratified Drift - Large, thick deposits of sand and gravel
laid down by meltwater streams originating at the glacier edge,
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 be 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 Recharqe - 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 throuqh the soil surface
into the groundwater.

Intermontane - Lying between mountains.

Isoood - Any of a large group of small crustaceans with seven pair of
leqs.
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Joint - Fracture in rock, generally more or less vertical or
transverse to beds along which no appreciable irovement has
occurred.

Loam - Soil composed of nearly equal quantities of sand, siltr and
clay,

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

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

Metamorphosed rock - Rock altered by temperature and pressure.

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

Oligochaete - 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 6 00 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 this time period is the
Wisconsinian Glaciation.

Precambrian - All rocks formed before the Cambrian. This era involves
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 oresent.

Scour - Erosion, especially by moving water.

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

Triassic - Earliest of the three periods of the Mesozoic Era, lasting
from 225 million years ago to 175 million years ago.
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ABBREVIATIONS USED

a

AQCR

AWT

BOD

BTPB

BTpPB

Btu

°C

Cal

CEQ

CFP.

cfs

cm

cm/hr

CO

cu m

cu m/d

cu m/d/km

cu m/d/sq km

cu m/s

dBA

DeTPB

DO

DTPB

EIS

acre

Air Quality Control Region

Advanced Wastewater Treatment

Biochemical Oxygen Demand

Boonton Town Planning Hoard

Boonton Township Planning 3oard

British Thermal Unit

degrees Celsius

Calories

Council of Environmental Quality

Code of Federal Regulations

cubic feet per second

centimeters

centimeters per hour

Carbon Monoxide

cubic meters

cubic meters per day

cubic meter per day per kilometer

cubic meters per day per square kilometer

cubic meters per second

decibles

Denville Township Planning Board

Dissolved Oxygen

Dover Town Planning Board

Environmental Impact Statement
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EPA

op

FEMA

ft

FW-1

FW-2

qpcd

qpd

qpm

ha

HC

hu

I/I

in

in/hr

JTPD

K3PB

Ki

km

km/hr

kwr

lDCd

lpd

lpm

m

MA7CD10

Environmental Protection Agency

deqrees Fahrenheit

Federal Emergency Management Agency

feet

Fresh Water, class one

Fresh Water, class two

gallons per capita daily

gallons per day

gallons per minute

hectares

Hydrocarbons

housing units

Infiltration/inflow

inches

inches per hour

Jefferson Township Planning Board

Kinnelon Borough Planning Board

Kilojoules

kilometers

kilometer per hour

kilowat-hour

l i ters per capital daily

l i ters per day

l i ters per minute

meters

micrograms per cubic meter

ten-year seven consecutive day low flow
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MCPB

Mfg

mq

mqd

mqd/mi

mqd/sq mi

mq/1

MHTPB

mi

mi/hr

ml

MLBPB

MTPE

mq/m3

NAAQS

NAPHCC

NECRMP

NH3

NH4 +

NJAC

NJDEP

NJDIED

NJDLI

NJGS

NJODEA

NMHC

Morris County Planning Board

Manufacturinq

million qallons

million qallons daily

million gallons daily per mile

million gallons daily per square mile

milligrams per liter

Mine Hill Township Planning Board

miles

miles per hour

milliliters

Mountain Lakes Borough Planninq Board

Montville Township Planning Board

micrograms per cubic meter

National Ambient Air Quality standards

National Association of Plumbing, Heating, and Cooling
Contractors

Northeast Corridor Regional Modeling Program

ammonia unionized

ammonia ionized

New Jersey Annotated Code

New Jersey Department of Environmental Protection

New Jersey Department of Industrial and Economic
Development

Mew Jersey Department of Labor and Industry

New Jersey Geological Survey

New Jersey office of Demographic and Economic Analysis

Non-Methane Hydrocarbons
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X

NO 2

NPDES

NPS

0 3

OSM

ppm

PRM

PSD

PTHTPB

RaTPB

JRBP3

ROW

RVFPA

RVRSA

RxTPB

sec/yr

SIP

SMD

SO 2

sq ft/d

sq km

sq m/d

sq mi

Veq

Number

oxides of nitrogen

Nitrogen Dioxide

National Pollutant Discharge Elimination System

Non-point source (pollution)

ozone

Operation and Maintenance

parts per million

Program Requirements Memorandum

Prevention of Significant Deterioration

Parsippany-Troy Hills Township Planning Board

Randloph Township Planning Board

Rockaway Borough Planning Board

Right-of- Way

Rockaway Township Planning Board

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

square meters per day

square miles

Vegetation
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t

TKN

tn

TSP

Twp

USBC

USDA-SCS

USFWS

USGS

VG3PB

WBPB

WWTP

metric ton

Total Kjeldahl Nitrogen

short ton

Total Suspended Particulates

Township

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 Planning Board

Wharton Borough Planning Board

Wastewater Treatment Plant
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CORRESPONDING METRIC AND ENGLISH- UNITS

Metric

Celsius (°C)

centimeter (cm)

cubic meters/day (cu m/d)

hectare (ha)

kilometer (km)

liter (1)

liters per capita day (lpcd)

meter (m)

meters per second (mps)

metric ton (metric ton)

milliqrams/liter (mq/1)

square meter (sq m)

English

Fahrenheit (°F)

inch (in)

million qalIons/day (mgd)

acre (a)

mile (mi)

gallon (g)

gallons per capita day (gpcd)

foot (ft)

feet per second (fps)

ton (ton)

parts per million (ppm)
(this is an approximate
equivalent)

square foot (sq ft)
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Table A-l

Growth Trends In Employment in Morris County

Employment Sector

Manufacturing Ind.

Wholesale/Retail
Trade

Transportation

Communications &
Utilities

Small Services &
Amusement

Finance, Insurance,
Real Estate

Contract Construction

Mining, Agriculture
Other

Total Covered1

Employment

1966
No. of Jobs %

34,364

15,900

1,470

2,832

10,013

1,290

3,284

626

69,779.

of Total Jobs

49

23

2

4

14

2

5

1

10Q

1976
No. of Jobs %

42,122

28,056

3,200

3,614

25,651

7,494

4,535

1,107

115,867

of Total Jobs

36

24

3

4

22

6

4

1

100

Changes
No, o£ Jobs

7,758

12,156

1,730

862

15,646

6,204

1,251

481

46,088

1966^1976
% Growth

23

76

118

30

156

481

38

77

66

Note: Sums may not be precise due to rounding.

Source: NJDLI, 1966-1977.



Table A-2

Covered Jobs by Municipality

Municipality

Boonton Town
Dover Town
Kinnelon Borough
Mountain Lakes Borough
Rockaway Borough
Victory Gardens Borough
Wharton Borough
Boontown Township
Denville Township
Jefferson Township
Mine Hill Township
Montville Township
Parsippany-Troy Hills Township
Randolph Township

1 Rockaway Township
mRoxbury .Townshio

T Total RVFPA2

Total Employment

1973
Number

1
2807
9089
402
646
2577
0
1926
1619
3194
881
81

3239
10472
898
1431
3408

42670

Percent

6.6
21.3
0.9
1.5
6.0
0

4.5
3.8
7.5
2.1
0.2
7.6

24.5
2.1
3.4
8.0

100.0

1978
Number Percent

3294 5.9
7636 13.8
714 1.3
817 1.5
2153 3.9
0 0
2175 3.9
2101 3.8
3975 7.2
928 1.7
82 0.1

4186 7.6
15209 27.4
2666 4.8
4963 9.0
4513 8.1

55412 100.0

Changes in Employment

1973-1978
Number

487
-1453
312
171
-424
0
249
482
781
47
1

947
4737
1768
3532
1105

12742.

Percent

17.3
-16.0
77.6
26.5
16.5
0
12.9
30.0
24.5
5.3
1.2
29.2
45.2
197.0
246.8
32.4

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. Stuns may not be precise due to rounding.

Source: NJDLI, 1973, 1978.
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Table A-3

Median Family Incomes, 1970

Municipality

Boonton Town

Dover Town

Kinnelon Borough

Mountain Lakes Borough

Rockaway Borough

Victory Gardens Borough

Wharton Borough

Boonton Township

Denville Township

Jefferson Township

Mine Hill Township

Montville Township

Parsippany-Troy Hills Twp.

Randolph Township

Rockaway Township

Roxbury Township

RVFPA

Morris County

NY^NJ '

Median Income

$ 11,469

10,895

18,278

22,423

11,505

10,516

11,720

14,026

13,103

11,322

11,752

14,950

12,781

13,815

13,061

12,642

12,55a1.

13,421

11,847

Source; TJSBC, 1970,

Note : 1. WAPORA. estimate*
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Table A-4

Total and Par Capita Expenditure* on Public Sarvicea la 1976

Public Service Sector

Municipality ,
(Population)*

C«n«ral
Gov't. Judiciary

Recreation Education Statutot7 CETA t Total Mu-
Public Public Health t & Conaer- (excluding Expendi- Othar Fub- nldpal
Safety Work* Welfare vatlon achoola) turea lie Baploy Function

Capital
Xnprove- Debt
aunta Service

Boonton Town
(9,320)

Dover Town
(15,645)

Klnnelon Borough
0,970)

Mountain Lakea
Borough (4.795)

Rockaway Borough
i&,660) .

Victory Cardans? .
Borough (1213)

Wharton Borough
6.720)

Boonton Townahlp
(3,245)

Denvilla Townahlp
(14,560)

Jeffaraon Townahlp
(15.580)

Una Hill Townahlp
(3,690)

fontvlll* Townahlp
(12,850)

Paralppany-Troy
Mllla Tup. 457.910)

Randolph Townahlp
(15,030)

fcockaway Townahlp
(20,010)

loxbury Townahip
(17,340)

otal State
in Tiiouaanda

(7,431.750)

f208,8O43

($22.40)
$476,896
($30.48)
$206,013
($25.85)
$129,964
($27.10)

$139,484
($20.94)

$50,445
($41.59)
$164,541
($28.77)

$89,790
($27.67)

$436,227
($33.39)
$496,022
($31.84)

$54,172
($14.68)

$352,701
($27.45)
.952,512.
($16.45)
$577,486
($38.42)

$599,766
($29.97)

$574,215
($ 33.12 )

$242,340
($32.61)

320,656
($2.22)
$55,200
($3.53)
$10,661
($1.34)

$8,370
1.75

$7,345
($1.10)

$11,300
($9.32)

$6,733
($1.18)

$6,615
($2.04)

$43,724
($3.00)

$26,330
($1.69)

$8,293
($2.25)

$16,065
($1.25)

$47,093
($0.81)

$33,730
($2.24) .

$32,109
($1.60)

$47,115
($2.72)

$15,370
($2.07)

$477,502
($51.23)

$428,932
($46.02)

$75,496
($8.10)

$696,031 $633,281 $97,869
($44.49) ($40.48) ($6.26)

$315,815
($39.62)

$304,061
($63.41)

$247,653
($37.19)
$35,300

($29.10)

$287,732
($50.30)

$136,729
($42.14)

$808,189
($55.51)
$711,398
($45.66)

1145,920
($39.54)

$347,317
($43.58)

$180,495
($37.64)

$273,152
($41.01)
$22,200

($18.30)

$235,247
($41.13)
$103,510
($31.90)

$41,728
($5.24)

$8,938
($1.86)
$19,548
($2.94)

$700
($0.58)

$18,294
($3.20)

$5,675
($1.75)

$354,789 -$86,696
($24.37) ($5.95)

$947,542 $122,748
($60.81) ($7.86)

$117,452
($31.82)

$14,042
($3.81)

$692,863 $703,144 $45,282
($53.91) ($54.72) ($3.52)

$2,128,514 2,045,075 $214,660
($36.76) ($35.31) ($3.71)
$758,674 $734,451 $107,124

..($50.48) ($48.87)_ ($7.13)
$859,050 $813,690 $71,348
($42,93) ($40.67) ($3.57)
$574,141 $799,990 $105,452
($33.10) ($46.14) ($6.08 )

$514,225
($69.19)

$343,282
($46.19)

$60,661
($8.18)

'$51,213
($5.49)
$69,100
($5.70)

$54,622
($6.85)
$66,930

($13.96)

$38,785
($5.82)
$2,000

($1.65)

$83,328
($14.57)
$10,200
($3.24)
$73,020
($5.02)
$60,150
($3.86)

$5,336
($1.47)

$45,450
($3.54)

$399,048
($6.89)

$136,459
($9.08)

$108,323
($5.41)

$134,222
($7.74)

$64,117
($ 8.63)

110,009
($1.07)
$83,400
($5.33)

$65,000
($8.16)
$16,900
($3.52)
$27,818
($4.18)

0
0

$23,827
($4.17)

0
0

$116,245
($7.98)
$13,600
($0.87

0
0

$41,150
($3.20)

$329,475
($5.69)

$66,379
($4.42)
$81,500
($4.07)

$105,452
($6.06)

$44,111
($5.94)

$125,300
($13.44)
$236,624
($15.12)

$67,538
($8.47)

$79,998
($16.68)

$81,202
($12.19)

$4,000
($3.30)

$68,577
($11.99)
$16,341
($5.04)

$198,326
($13.62)
$150,811
($9.68)

332,118
($8.70)

$126,200
($9.82)

$333,321
($5.76)

$204,099
($13.58)

$230,052
($11.50)
$162,005
($9.34)

$144,555
($19.45)

137,430
($4.02)
138.569
($2.47)

0
0

131,601
($ «.59>
$51,580
($7.74)

0
0

0
0
0
0

$17,894
($1.23>

$108,400
($6.96)

$10,450
($2.83)
$74,005
($5.76)

$186,396
($3.22)
$48,179
($3.21)

$105,000
($5.25)
$6,150

($0.35)

$96,526
($12.99)

$1,435,333
($154.01)

92,406,970
($153.85)

$1,108,694
($139.11)

$827,258
($172.53)

$686,568
($133.12)
$125,995

($103.82)

$888,287
($155.29)
$369,560

($113.86)
$2,185,110
(»150.0l)

$2,637,002
($169.26)

$462,993
($125.47)

$2,096,862
($163.18)

$6,636,097
($114.59)

$2,666,581
($177.42)

$2,900,638
($144.97)

$2,508,304
($144.65)

$1,525,187
($205.23)

0
0

$20,000
($1.28)

$41,160
($5.16)

$16,000
($3.34)

0
0

$3,400
($2.80)

{15.000
($2.62)

Jp.ooo
($7.7O)

0
0

$10,700
($0.69
$20,000
($5.42)

0
0

$12,500
($0.22)

$30,000
($2-00)
$29", 000
($1.45)

0
0

• 16.936
($2.28)

$63,431
($6.81)

$162,140
($10.36)
$26,660
($3.35)
$50,817

($10.60)
$22,168

($ 3.33)
0
0

$89,771
($15.69)

($3.93)

$98,914
($6.79)
$84,620
($5.43)
$3,300

($0.89)
$64,400
($5.0)

$20,167
($0.35)

$352,213
($«.43)

$269,544
($13.47)

$104,821
($ • • " )

$146,977
($19.78)

Noteei 1. II.J. Department of Coanunlty Affaire, 1977.
2. Flgur«a for Victory Uardena are baaed on 1978 Municipal budget and 1975 population aatlaate.
3. Total expenditure - Fax capita expenditure appear* in parentheele laatadletely below.

Sourcat M.J. Dept. of Coanunlty Affair*, Dlvlelon of Local Covenmant Sarvlcaa, 1977.



Table .A-5

Sever Charges by Municipality

Boonton Town a

Residential -
Commerical -

$15/year /dwelling unit
$20/year /establishment

Victory Gardens Borough

Residential -
Commercial -

tfharton Borough

Residential -

Commercial -

Boonton Township d

Residential -
Commercial -

$15/year /dwelling unit
$125/year / establishment

charges based on number of

Number of units

1
2
3
4 or more

charges based on number of

Number of employees

less than 5
5 to 10
more than 10

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

Water used (gal.)

0 - 60,000
60,000 - 168,000
168,000 - 276,000
over 276,000

dwelling units:

Annual charge

$62.12/year
$124.20/year
$186.28/year
$372.60/year

employees

Annual charge

$62.12/year
$80.68/year
number of employees x $62.12

4

Annual charge /establishment

34c/1,000 gal.
32c/1,000 gal.
30c/1,000 gal.
28c/1,000 gal.

Sources: a. Hopkins, Boonton Town, August 3, 1979.
b. Garyton, Victory Gardens, August 6, 1979.
c. Trimmer, Wharton Borough, August 6, 1979.
d. Rusnack, Boonton Township, August 6, 1979
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Table A-5 (continued)

Sewer Charges by Municipality

'<!•

Denville Township e

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

Randolph Township r

Residential - charges based on housing type

Housing Type

Single family
One bedroon apartment
Two or more bedroom
apartment

Annual charge

$140/year
$70/year

$90/year

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

Rockaway Township

Residential * $27/year/dwelling unit
. Commercial ~ $25/year/ 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.
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Table A-6

Tax Rates

Municipality

Boonton Town
Dover Town
Kinnelon Borough
Mountain Lakes Borough
Rockaway Borough
Victory Gardens Borough
Wharton Borough
Boonton Township
Denville Township
Jefferson Township
Mine Hill Township
Montville Township
Parsippany-Troy Hills
Randolph Township
Rockaway Township
Roxbury Township

Tax Rates ($Per $100 assessed value)

Property
(including tax)

4.99*
6.49b

4.20^
7.52d

3.24®
3.83r

5.42*f
4.76*
5.00*

3'6Ok
2.71*
4.501

4.57m

4.10n

3.71P

School

2.01
1.94
2.22
3.00
1.19
2.15
1.43
1.52
1.10
2.11
2.18
2.08
2.12
2.62
1.51
2.07

Market Value (percent)

NA
45.0
100.0
50.0
100.0
100.0
50.0
37.0

51.0
73.0
100.0
52.5
53.6
50.0
55.0
100.0

Note: NA - Not Available
Sources: a. Morris County Board of Taxation, 1979.

b. Di Yanni, Dover Town Tax Assessor's Office, August 20, 1979.
c. Femmenelli, Kinnelon Borough Tax Assessor's Office, August 20, 1979.
d. Jones, Mountain Lakes Borough Tax Assessor's Office, August 20, 1979.
e. McCarthy, Rockaway Borough Tax Assessor's Office, August 20, 1979.
f. Di Yanni, Victory Gardens Borough Tax Assessor's Office, August 20, 1979.
g. Kennedy, Wharton Borough Tax Assessor's Office, August 20, 1979.
h. Cross, Boonton Township Tax Assessor's Office, August 20, 1979.
i. Dyksen, Denville Township Tax Assessor's Office, August 20, 1979.
j. Mitchko, Jefferson Township Tax Assessor's Office, August 20, 1979.
k. Gaynor, Mine Hill Township Tax Assessor's Office," August 20, 1979.
1. Schneider, Montville Township Tax Assessor's Office, August 20, 1979.
m. Plechata, Parsippany-Troy Hills Twp. Tax Assessor's Office, Aug. 20, 1979.
n. Staley, Randolph Township Tax Assessor's Office, August 20, 1979.
o. Baumwell, Rockaway Township Tax Assessor's Office, August 20, 1979.
p. Perugini, Roxbury Township Tax Assessor's Office, August 20, 1979.
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Table

Legal History of Rockaway Valley Regional Sewerage Authority

Date of Court Order

April 27, 1967

August 8, 1968

May 16, 1970

Provision

- 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.

- 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.

- 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: Maraziti and Maraziti, July 6, 1975



A-8

Pertinent Wastewater Treatment Data
Rockaway Valley Facility Planning Area

Time

May 1, 1978

Aug. 1, 1978

Nov. 1, 1978

Feb.l, 1973

Period

- July 31,

- Oct. 31,

-Jan. 31,

- April 31,

Annual Average*

NPDES
Permit
Limitations

Minimum
Average
Maximum

1978

1978

1979

1979

*

mg/1

12.56

12.9

11.3

13.22

12.50

None
20
30

Average Daily
BOD
Percent Removal

86.35

87.0

90.9

85

87.3

85.0
None
None

Effluent
Suspended i

Wl

7.92

7.45

7.91

13.83

9.28

None
9.0
14.0

Solids
Percent

91.34

94.0

93.1

86.0

91.1

90.0
None
None

Removal
Flow

30,700

28,400

32,200

38.300

32,400

None
34.100
None

cu m/d (mgd)

(8.10)

(7.49)

(8.50)

(10.12)

(8.55)

(9.0)

Note: * 35,967 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

WOV IS 1980

Mr. Stephen Y. Arella, Chief
New Jersey/Puerto Rico Section
Environmental Impacts Branch
U.S. Environmental Protection Agency
26 Federal Plaza
New 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 transient species, no 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.
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This response relates only to endangered species under our jurisdiction.
It does not address other FWS concerns under the Fish and Wildlife
Coordination Act or other legislation.

A compilation of federally listed endangered and threatened species
in New Jersey is enclosed for your information.

Sincerely yours,

Norman R. Chupp
Area Manager

Enclosures
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7ZDZ7JJJL"i* LIS7ZD El' rlSZATINZD S7ZC1ZS

Scientific Na=e Status Distribution

FISHZS:
Sturgeon, shorrnnse* Acioanser brevirostna

RZPTILES;

Turtle, green*

Turtle, havksbill*

Turtle, leatherback*

Turtle, loggerhead*

CheIonia

Sretsochelys iabricata

Dersochelys coriacea

Caretta caretta

Turtle, Atlantic
Ridley*

BIRDS;
Eagle, bald
7aIcon, American

peregrine

Falcon, Arctic
peregrine

Cougar, eastern

Whale, blue*
Whale, finback*
Whale, buspback*
Whale, right*
Whale, sei*
Whale, spera*

MOLLUSKS:
None

PLANTS:
None

Leoidochelvs keranii

Haliaeetus leucoceishalus
Falco peregrinus anacum

Talco peregrinus tiuadrius. E

Felis concolor couear

3alaenoptera musculus
Balaenoocera physalus
Xegaotera novaeangliae
Eubalaena spp. (all species)
Balaenootera borealis
Phvseter catodon

Hudson and Delaware Rivers
plus other Atlantic
coastal rivers

T Oceanic sur-aer visitor
coastal vaters

E Oceanic surser visitor
coastal vaters

E Oceanic su=aer resident
coastal vaters

T Oceanic sirraer resident
coastal vaters
rarely nests:
Cape Hay and Atlantic
Counties

E Oceanic surraer resident
coastal vaters

E
E

E

E

E
E
E
E
E
E

Entire state
Entire state -
re-establishraent to
foner breeding range
in progress

Entire state nigratory
no nesting

Entire state - probably
extinct

Oceanic
Oceanic
Oceanic
Oceanic
Oceanic
Oceanic

*£xcept for sea turtle nesting habitat, principal responsibility for these species
; vested vina the National Marine Fisheries Service.

Region 5 7/18/79

G3
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3. Authority to instituted rule making
Loceedings. showings required, cut-off

prc»cedures. and filing requirements are
contained in the attached Appendix and
arrtincorporaled by reference herein.
NOvE: A showing of continuing interest
is reYuired by paragraph 2 of the
Appendix before a channel will be . .
assigned. • . . .

10. Interested parties may file
comments on or before October 24.1980.
and reply comments on or before "
Novembi-13.1980. - •

11. For Jurther infonnation concerning
this proceeding- contact Myra G. Kovey,
Broadcast Bureau, (202) 632-7792.
However, numbers of the public should
note that frorj the time a Notice of
Proposed Ruffe Making is issued untiJ it
is no longer sabject to Corhmission
consideration Vr court review, all ex
pcrte contacts \ re prohibited in
Commission proceedings, such as this
one. which involve channel assignments.
An ex parte contact is a message .
(spoken or writte.\l concerning the

rits of a pendini rule making other
n comments officially filed at the .

Commission or oral presentation
required by the ComViission.
Federal ConununicatioiA Commission. ..

Henry L Baumann,a "
Chief. Policy and Rules D:\sion. Broadcast
Bureau.

Appendix
1. Pursuant to authority found in

Sections 4(i). 5(d)(l). 303"(g\ and (r). and
307(b) of the Commiinicatiors Act of
1934. as amended, and Section
0.281 (b)(6J of the Commission's Rules. IT
IS PROPOSED TO AMEND tie FM
Table of Assignments, Section, 73.202(bJ
of the Commission's Rules anc
Regulations, as set forth in the\*otice of
Proposed Rule Making to whicJ\this
Appendix is attached.

2. Showings required. Comments are
invited on the prcposal(s) discussVd in
the Notice of Proposed Rule Makirfc to
which this Appendix is attached.
Proponent(s) will be expected to arAver
whatever questions are presented in
initial comments. The proponents of a)
proposed assignment is also expected

comments even if it only resubmits
incorporates by reference its former

pleadings. It should also restate its
present intention tc apply for the
channel if it is assigr.ed. and. if

authorized, to build the station
promptly. Failure to file may lc*id to
denial of the request.

3. Cut-off procedures. The following
procedures will govern the
snsideralion of filings in this

p\oceeding.
(a) Counterproposals advanced in this

proceeding itself will be considered, if
advanced in initial comments, so that
paries may comment on them in reply
corrAnents. They will not be considered
if advanced in reply comments. (See
§ 1.4l0[d) of Commission Rules.)

(b) With respect to petitions for rule
makirt which conflict with the
proposal's) in this Notice, they will be
considered as comments on the * *
procee&ng. and Public Notice to this .
effect will be given as long as they are
filed beftre the date for filing initial
comment: herein. If they are filed later
than lhatllhey will not be considered in
connection with the decision in this
docket

4. CommtLits and reply comments:
service. Pursuant to applicable
procedures set out in Sections 1.415 and
1.420 of the Commission's Rules and
Regulations, interested parties may file_
comments andvreply comments on or
before the dateV set forth in the Notice
of Proposed Ru)e Making to which this
Appendix is attached. All submissions
by parties to thisWoceeding or persons
acting on behalf dV such parties must be
made in written caiunents, reply . •
comments, or o the A appropriate
pleadings. Comments shall be served on
the petitioner by theYperson filing the
comments. Reply corkmenls shall be
served on the persons) who filed
comments to which the reply is directed.
Such comments and ret>Iy comments '
shall be accompanied dv a certificate of
sen-ice. {See § 1.420{a).\b) and (c) of the
Commission Rules.)

5. Number of copies. IrAaccordance
with the provisions of Seqion 1.420 of.
the Commission's Rules ai
Regulations, an orginal andfour copies
of all comments, reply comrlents.
pleadings, briefs, or other documents
shall be furnished the Commxsion.

6. Public inspection of filinA. All
filings made in this proceedi.ngVnll be
available for examination by interested
parties during regular business b/Durs in
the Commission's Public Referent
Room at its headquarters. 1919 M Street
N.W.. Washington. D.C
JFK Doc K~ZhXS ~\

0ILUN5 COO£ *71J-O1

INTERSTATE COMMERCE
:OMM!SSION

CFR Part 1080

Parte No. 364 (Sub-1))

FrVight Forwarder Contract Rates—
Implementation of Pub. L. 95-296

AGENCY: Interstate Commerce
Commissioner. • "
ACTION: Extension of time to notice of
proposed rulemaking.

f: The Commission proposed,
by notidkat 45 FR 53190. August 11,
1980. to nVidify existing rules to allow
the fiiing ot contract rates between
freight forvWders and rail and water .
carriers. Th\ notice of proposed
rulemaking s\t September 10.1980 as
the due dale for comments. A 30-day
extension has Veen requested on behalf
of various oceas carriers and ocean
ratemaking conlirrences. Wbile the
changes accomp^hed in Pub. L 96-296 "
are straightfonvaU. there appear to be
some complication^ regarding the
impact and implementation of this
statutory change, notably, with respect
to water carriers sutXect to the Shipping
Act of 1916. We will gVant the 30-day
extension. In view of Ike 180-day time
limit, no further exter.spns will be
authorized.

DATES: The comment pe$od is extended
until October 10.1980.
ADDRESS: Send commenlsXto: Office of
Proceedings, Room 5356, Interstate
Commerce Commission, Washington/
D.C. 20423.
FOR FURTHER INFORMATION CONTACT!

Richard B. Felder, (202) 275-^93. or Jane
Mackall. (202) 275-7656.
(49 U.S.C. 30321. H)7C3(a)(4j(E}. 10\i9. and
10766(b). 5 U.S.C 553)

Decided: Aujrust 26.1980.
By the Commission. Darius W. Caseins, jr^

ChaL-man.
Agatha L. MerjeDovich,
Secretary.
|n? Doc ao-2ri«c nwd 9-ifr-eo a «& as ]

COOC 7O3S-O1-M

DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service

50 CFR Part 17

Endangered and Threatened Wildlife
and Plants; Proposal To Determine
"Isotria medeoloides" (Small Whorled
Pogonia) to be an Endangered Species

AGENCY: Fish and Wildlife Service.
Interior.
ACTION; Proposal.
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ARY: The U.S. Fish and Wildlife
Service proposes lo determine a planU
Isoiria rr.edeoloidzs (small wborled
ppjjonia). io be an Endangered species
under the authority contained in the
Endangered Species Act of 1973. "
Historically, this plant has been known
to occur in 49 counties in 17 eastern
Stales and Canada' In 1979, it was
known to occur in 12 counties in 11 "
different States and one county in A •
Ontario. Canada. The continued ' •
existence of this species is endangered
by taking of the plants and the loss of "
habitat A determination of Isotria
msdeohides to bean Endangered
species would implement the protection
provided by the Endangered Species Act
of 1973 as amended. .* • "•

DATES: Comments from the public must
be received by November 10.1980. *
Comments from the Governors of. ' .
affected Slates must be received by
December 10.1930. • . •
FOR FURTHER INFORMATION CONTACT:
t\i. Richard Dyer, U.S. Fisb and Wildlife
Service. Department of the Interior, One
Ga!ew2V Center. Suite 700. Newton
Con.er. MA 02158. ." « « . - . . . "
ADDRESSES: Comments and materials
concerning this proposal, preferably in
triplicate, should be sent to the Regional
Director. U.S. Fish and Wildlife Service,
One Gateway CejnJer. Suite 700, Newton
Comer. MA 02158. Comments and
materiajs received will be available for
public Inspection during normal -
business hours at the Service's Office of
Endangered Species at the above." .

SUr-fL£McNTAaY INFORM ATJO*:
medeoloides (small whorled pogonia) is
often referred to as the rarest orchid in .
America. There are only 16 known
populations in the eastern United States
and Canada. Approximately 150-175 '
individual plants occur at these 16 sites.
The piant can be found in a variety of
forest types but is most often associated
with relatively open areas in deciduous
hardwoods: either beech-birch-maple or
oak-hickory. The spectrum of habitats *
includes dry, rocky, wooded slopes to
moist streambanks. — • ••

One or two yellowisb-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
pointed leaves. The sepals are up to 2.5
cm long and help distinguish this species
from the other member of the genus,
Isotria verticillota. At maturity the
plants are 9.5—25 cm tall..

The continued existence of this plant
is being threatened by the inadvertent
loss cf populations to habitat alteration,
such as golf courses, housing complexes
etc.. and taking by collectors for other

than commercial purposes. Today there
are nearly as many, if not more, dried
specimens of Jsotria tntdeuloides in
herbaria than are known to exist in the
wild. Tnis rule proposes to determine
Isotria medeohides to be Endangered,
and implements the protection provided
by the Endangered Species Act of 1973.
Critical Habitat is not being proposed.
The following paragraphs further
discuss the sections to date involving
this plant, the threats lo the plant, and
effects of the proposed action.

The United States placed this species
on a provisional list is the Annex to the
Convention on Nature Protection and
Wildlife Preservation in the Western
Hemisphere (CNPWP) during a
conference held in Mar del Plata.
Argentina. 18-22 October, 1965. Sections
2 and 8 of the Endangered Species Act
of 1973 as amended, provide the U.S.
implementing legislation of this
Convention. The President, by Executive
Order 11911 (41 FR 15533-15684).
designated the Secretary of the Interior
to act on behalf of and to represent the
U.S. in all regards as required by *Jhe
CNPWP, and required that he consult
with other departments and agencies as
required. . _ . - - .

This species was placed on Appendix"
II of the Convention on International
Trade in Endangered Species of Wild
Fauna and Flora (CITES} at the original
plenipotentiary conference in
Washington. D.C. in February and
March,.! 973.' •• * ' , . . .

Background . -• •• -

Section 12 of the Endangered Species
Act of 1973 directed the Secretary of the
Smithsonian Institution to prepare a
report on those plants considered to be
endangered, threatened, or extinct. This
report designated as House Document
No. 94-51, was presented to Congress on
January 9.1975. On July 1.1975. the
Director published a notice in the
Federal Register (40 FR 27823-27924) 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 intention thereby to
review the status of the plant taxa
named within. On June 16.1976, the
Service published a proposed rule in the
Federal Register (41 FR 24523-2-1572) to
determine approximately 1.700 vascular
plant species to be Endangered species
pursuant lo Section 4 of the Act. This list
of 1.700 plant taxa was assembled on
the basis of comments and data
received by the Smithsonian Institution
and the Service in response to House .
Document No. 94-51 and the July 1.1975.
Federal Register publication. Isoiria
medeoloides was included in the July 1.

197c. not'ee of '. and the June 16.

Following the June 18. 1976, proposal,
hundreds of comments were received
from individuals, conservation .
organizations, botanical groups,
business and professional organization*.
Few of these coinmenis were specific in
nature In that they did not address
individual plant species. Most comment*
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 (43 FR 17S09-17916). Additional
comments which arc received during the
comment period for this proposal will be
summarized in the final rule.

Ln the Jun3 24.1977 Federal Kegjsler
(42 FR 3Z373-32381). the Service
published a final rule detailing the
regulations '.o protect Endcr.gc:red and
Threatened plant species. The rule
established prohibitions and a permit
procedure to ̂ rant exceptions, under
certain circumstances, lo the
prohibitions.

The Endangered Species Act
Amendments of 1973 require that all
proposals over two years old ba
withdrawn. A cne year grace period was
given to proposals already ever two
yeau-s old. On December 10, .379. the
Service published a notice v.ithdrawing
the June 15.1976, proposal along with ••»'
four oilier proposals which had expired.
The Service now has suffice\1 new
information lo Wuiraut reproposing
Isoiria msdeoloides. '

Critical Habitat is not being proposed
for Isoiria medsohidss primarily
because of the his tor)1 of taking of this
species and the lack of taking
prohibitions in the Act. Bringing further'
general public attention to existing
populations via Critical Habitat
designation would in itself be a threat to
the plant.

The Department has detennined that
this is not a significant rule and does not
require the preparation of a regulatory
analysis under Executive Order 12044
and 43 CFR 14.

Summary of Factors Affecting the
Spedes

Section l[a) of t'i? Endangered
Species Act {16 U.S.C. ̂ 31 *; seq.)
stales «hil the Secretary of Interior shall
determine whether any species is an
Endangered species or a Threatened
species due to cne or more of the five
factors described in Secticn 4{a) of the
Act. These factors and their application
to Isoiria snedeoioides (small v»horled
pogenia) ore as follows:
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holric mudeoloides
(1) Pri-sent or-threatened destruction,

niodification or curtailment of its
lidttol or range. Jsotrio medeoloides
ha^Pstorically been known to occur in
49 counties in 17 eastern States and
Canada. Today it is known to exist in 12
counties in 11 different Stales and one
countv in Ontario, Canada as noted in .
Table 1. '.— . " - - . . ~ '/

. Table 1.—Distribution of Isoiria M&deoloides
I Small Whoried Pogonia)

Sim

Ca-wda

1 EiUal po?u!tt>on» is !S79/iM0i

A short assessment of the species
status in Canada and by state is as

^/f Historically. Jsotria
mtdeohides has been collected from
eight towns in the Stale (Mehrhoff.

iy78}. There is only one plant now
known to cxis! and that is on private
land in the lown of Mystic. This plant
hBS not flowered in recent years and
was transplanted from the wild. Thus it
is not listed in Table 1. Although the
vitality of this plant is questionable it is
the only known "successful" *
transplantation, •' • •_- .- • •
• Georgia: Previous to this rule there

has never been a record of occurrence
for IsoLrio medeoloides in Georgia..
Three populations are now known to
have occurred although onJy one
population of five plants was extant in
1979. This population formerly consisted
of 15-22 plants when first discovered in
the late 1950's. Ail three sites are on the
Cbatahoochee National Forest however,
one of the three sites was recently
eradicated by road expansion.

Illinois: The Randolph County
population is the only knows station in
the State. In 1979 there was one plant
found at this site. A report of a Pope
County population is erroneous.

Maine: The North Sebego population
formerly consisted of six or seven plants
when first discovered in 1954. One plant
was seen in 1976 and none have
appeared since. The site is on privately
owned land and has not been disturbed
(Eastman, 1978). The Norway population
has not been relocated nor is it now
known to exist In 1923 approximately
35 plants were counted at the Norway
site in a partly open woodland of beech
and red maple [Eames. 1926J. The
largest known population occurs"in
Kent's Hill. Kennebec County. An
estimated 50-75 plants were discovered
at this site in 1980. -

Maryland: This species has Dot been '
collected in Maryland since 1930. The
former localities in North Chevy Chase
and Bethesda have been absorbed by
the expanding suburban sprawl of
Washington. D.C. Isotria medeoloides is
believed to be extirpated is the State
fBroome. fit aL 1979). - •

Massachusetts: There is one old
record of occurrence for this plant in
East HadJey. MA. It has not been
recorded in the Slate since 1699 and
efforts to find individuals
knowledgeable of its existence in
Massachusetts have been unsuccessful
(Coddington and Field. 1978).

Michigan: Isotria medeoloides is
protected under State law as as
endangered species. The Berrien County
site consisted of two plants in 1979.
Twelve plants were known to occur in
1959 and seven plants in 3970 (Case and
Schwab. 1971). The area is being slowly
developed, further endangering the only
known colony in Michigan.

Missouri: There is one old 1637 record
for this species on a wooded limestone '

hill near Clcn Allen. This population has
not been rediscovered after several
searches [Sleyermark. lMi3). There it
some question about its original
occurrence in the State.

New Hampshire: Historically. Isotria
medeoloides has been collected from
eight towns in central New Hampshire.
There are two extant populations in the
Slate, one in the town of Epsom that hat
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.
Fourteen plants were noted at the
Madison site, with three additional
plants about one quarter of a mile away.
Both areas are on private land, however, .
ownership of the land and the potential
for development are unknown, -r.: • •

New Jersey: Approximately eight *
plants were observed in the town of
Montague in 1979. The plants are on .
privately owned land and there is no *
known threat to the population. Other .
than this locality the most recent record '
for the State was near Franklin Lakes •
where approximately 30 plants were." ••
noted in 1935. None are now known to"
exist at this site. The other reported . -
localities are of ancient vintage and no »
longer believed to exist . . .»*.

New York: There are six historical.
records for the small whoried pogonia in •
the State. Most of the records are from
the late 1800's thru the early 1900's with
precise localities unknown. The Manlius
population was originally discovered in
1961 when several plants were noted. In
recent years only one plant has been
seen at this site with the last
appearance in 1976. There are no known-
extant populations [Mitchell, et ah,
1980). . .

North Carolina: The second largest '
known population of 27 plants occurs on >
the Nantahala National Forest. The
Forest Service is aware of the locality
and has modified timber management
practices within a small area 1o 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
out their responsibilities under the
Endangered Species Act Field
personnel and tLr.ber markers have
been trained in identification and are
aware of the need to protect the plants.
No other populations are known to exist
in the Stale.

Isotria medeoloides is listed as an
endangered plant in North Carolina. The
legislation protecting endangered plants
in the Stale prohibits their removal from
private property without the
landowner's permission, and prohibits
commerce in the species. In addition, ~
when a State listed species occurs on
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lands administered by ihe U.S. Forc»t
Service, HS is thr case for hotria
mvctoloidtis in North Carolina, the
Forest Service will protect the species as
though it were Federally listed. -

Pennsylvania: There are six historical
and one presently knowniocality of
hoirio medeoloides in Pennsylvania. •
There are two extant populations in Port
Matilda which were seen in 1979. One
site contained three plants and the other
contained two. The plants are on private
land and logging operations have been
voluntarily restricted at the specific
si'.es. The other locality records for the
plan! are a minimum of 50 years old and
the orchid's continued existence at these
sites is doubtful (Wiegman. 1979). . .-.

Rhode Island: Twelve plants in
Glocester, Rhode Island, were known to
exist in 1979. This population has been
monitored since 1947 and has shown a -
gradual decline of individual plants. The.
site is on privately ovvned'land and -.
adjacent lots have been cleared for « .
houses. A national conservation „ .
organization is presently pursuing •_
acquisition of this site. A second - -
population in West Greenwich. Rhode
Island has also been monitored since . .
1957 when 23 plants were noted. In 1961 .
there were 15 plants at this site, in 1973.
four plants. In 1978 no plants were found
and none have been seen since (Church
and Champlin. 1978). : .* r " '

South Carolina: Three plants were
seen in 1979, on the Suxnter National
Forest Previous to the preparation of .
the proposed ndemaking the Forest
Service was not aware of the plants at
this site. Compliance with Forest Sendee
policies as stated in the January 1980
Manual on \Vildiife and Fish
Management Amendment No. 136
should help insure the protection of this
population. No other populations are
known to exist in the State. _ * *

Vermont The Burlington, Vermont
locality was found in 1902. A golf course
now occupies the site. The referenced
habitat of "hemlock woods" appears to
be an exception to the general rule of
deciduous hardwoods. No other
localities are known (Countryman.
1978).

Virginia: Tne .Wiliiamsburg. Virginia
population appears to be one of the most
well known sites of hotria medeoloides.
In 1921 the late E. J. Grimes described
the area and noted 15 plants (Grimes,
1921). In 1979. only one plant was
known to occur at what is believed to be
the same area. The habitat for the
species still exists but is being
threatened by residential development
There are no other known extant
populations in the State.

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

of two plant* each were found near
Mount Salem in VJ77 (Sk-wart. 1977).
The status of this population has not
chnged.

A summary of the species' status
shows that approximately 150-175
plants at 16 different sites were known
to exist in the eastern United States and
Canada at the end of the 1979-1980 field
seasons. Three of these sites are located
on U.S. Forest Service land. The
remainder are "believed to be on *
privately owned land, - T ..

Many people feel lhat the disclosure
of specific localities will further •
endanger the species'continued . —,
existence. Due to the documented :
history of taking lor scientific purposes
those fears are not unfounded. On the .
other hand, many former localities, some
dating back to the late 1800's. have been
inadvertently lost to habitat alteration.
Based on herbaria label data and recent
field checks of these sites, shopping
malls, housing developments, and golf
courses now mark the localities of *
historical populations. Any conservation
program for the species must balance
these two somewhat opposing factors. "•

Other reasons for the species' .
disappearance throughout its range are
not 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 gra'dual decline in
the number of individual plants from 28
in 1947 to four u\1978. However, in 1979,
12 plants were seen. Other known •'
populations have displayed-similar '
characteristics. One popular source
(Correll. 1950) states that the species .
may remain dormant for up to 20 years,
however, this has not been
substantiated from available scientific
evidence- '

Except for the three populations on
Forest Service land, the remaining
extant localities occur on private lands
where specific ownership has not yet
been determined. In certain instances,
lands adjacent to these known localities
are being cleared for house lots, further
endangering the continued existence of

- the species. • ' '
(2) Overvlilization for commercial,

sporting, scientific or educational
purposes. Collecting for scientific
purposes has contributed to the loss of
many plants. There are specimens of
Isotria medeoloides 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." Wildflower garden enthusiasts
are known lo have taken this species
from the wild and attempted
transplantation to a more convenient
locality. The rarity of this orchid makes

it ?h«* object of interest by proff5sior.aU
and amalcurs alike.

(3) Dittost or precction [including
grazing). Not applicable to this species.

(4) The inadequacy of existing
rbg'jiolor}' mtchenisms. There is no
provision in the Endangered Species Act
which would offer the speciss protecton
from collectors or private actions. Only
the States of Michigan and North
Carolina have officially listed Isolria
medeoloides as an endangered plant
Michigan legislation provides . .
prohibition agains? "taking" of the
orchid. Also under Michigan Public Act
No. 203. the Department of Natural
Resources has been given responsibility
for conducting "ir.vesl'gatiorss on fish,
plants, and wildlife in order to 'develop
information relating to population,
distribution, habitat needs, limiting
factors and other biological and
ecological data to determine
management measures necessary for
their continued ability to sustain
themselves successfully." The key in*
this State program is the identification
and protection of habitats using' - ""
available State laws and regulations. -

The legislation protecting Endangered
plants in North Carolina prohibits their
removal from private property without
the landowner's permission, and
prevents commerce in the species. In •
addition, when a Slate listed species
occurs on lands administered by the
U.S. Forest Service, as is the base for
Isotria medeoloides in North Carolina,*
the Forest Service will protect the
species as though it were Federally *
listed.

The Forest Service's regulations . --
prohibit removing, destroying, or
damaging any plant 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
protection and funding mechanisms
furnished by the Endangered Species
A c t • • •

Official listing under the Endangered
Species Act of 1973. as amended, will
provide a means by which various
conservation and recovery' actions can
be implemented to insure the continued
existence of this plant throughout its
range.

(5) Other natural or man-made factors
affecting its continued* existence. The
species' biology is not well understood
but there is evidence of continuing
decline in several known populations.
Tne limited number and size of existing
populations are cause" for concern as
natural factors could lead to the
extinction of the species.

Although populations lost by habitat
alteration are obvious, the habitats of
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*omc declining populations have not
"significantly" changed over the period
of observance. Many theories could be
ftJBkiccd in attempts to explain the
spWes' apparent natural decline. What
is apparent may be due to no one factor
but a number of factors acting «: "*•• • •
interdependent!}'. Natural successional.
changes, microclimatic parameters and
failure or success in reproductive —
mechanisms are but a few of the — • ;
unknown aspects of the species' biology
that need to be understood before the'
reasons for the decline'can be
understood and hopefully reversed. .

Critical Habitat

Critical Habitat is not being proposed
for JsoLrio medsoloides. due to the
extreme rarity of this orchid, the
documented history of taking, and the -
great interest 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 . .

.attention to site specific areas via
Critical Habitat designation..

Effect? of This Proposal if Published as a
Final Rule . • ••• -_•• . ••-.- .

In addition to the effects discussed :
above, -the effecls of this proposal if _ • .
published as a final rule would include."
but would not necessarily be limited to.

ned below. • . - _
Act and implementing regulations

published in the June 24.1977 Federal
Register set forth a series of general . *
prohibitions and exceptions which apply
to all Endangered plant species. The .
regulations referred to above, which,
pertain to Endangered plants, are found
at § 17.61 of 50 CFR and are summarized
below. *. -.-. ~—

With respect to Isotrio medeoloides,
all prohibitions of section 9[a)[Z) of the
Act as implemented by Section 17.61,
would apply. These prohibitions, in part,
would make it illegal for any person
subject to the jurisdiction of the United
Slates to import or export, transport in
interstate or foreign commerce in the
course of a commercial activity, or sell
or offer for sale this species in interstate
or foreign commerce. Certain exceptions
could apply to agents of the Service and
State conservation agencies. The Act
and Section 17.62 of the regulation also
provide for the issuance of permits to _
carry out otherwise prohibited activities
involving Endangered species under
certain circumstances.

Section 7(aJ of the Act provides that
each Federal agency shall confer with
the Secretary on any agency action*

likely to jeopardize the
existence of any species

proposed '.o be lisied under Section 4.
Section ~(a) of the Act also requires

Federal agencies to evaluate their
actions with resec t to any species
which is listed as Endangered or
Threatened. This protection would
accrue to Jsoln'o msdeohides if it is
later determined to be Endangered as a
result of this proposal.

Provisions for Inleragency
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 that activities they authorize,
fund, or carry out are not likely to
jeopardize the continued existence of
Jsoirio medeoloides. The Critical
Habitat clause would not be applicable
since Critical Habitat is not being
officially designated. *

Since populations oilsotria
medeoloides are known to occur on U.S.
Forest Service lands in North Carolina
and South Carolina, the Forest Service
would be required to earn1 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 " .-
regulations prohibit removing,.
destroying, or damaging anyplant that
is classified as a threatened. .
endangered, rare, or unique species (36
CFR 26l.9[b)j. and are consistent with
the purposes of the Act. No other impact
on Federal activities is foreseen." ^ -

National Environmental Policy Act .

A draft environmental assessment has
been prepared in conjunction with this'
proposal. It is on file at the Service's
Regional Office, One Gateway Center.
Suite 700. Newton Corner. MA 0215B.
and may be examined during regular
business hours. A determination will be
made at the time of find 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(2j(C)
of the National Environmental Policy
Act of 1969.

Public Comments Solicited

. The Director intends that if a rule is
finally adopted it will be as accurate
and effective as possible in the '
conservation of any Endangered or
Threatened species. Therefore, any
comments or suggestions from the
public, other concerned governmental
agencies, the scientific community,
industry, private interests, or any other
interested party concerning any aspect
of these proposed rules are hereby
solicited. Comments particularly are
soughi concerning:

(1) Biological or other relevant data •
concerning any threat (or the lack

theregf) to the spectcf included in this
proposal:

(2} Additional information concerning
the range and distribution of this
species; . .

(3) Current or planned activities in the
subject areas.

If promulgated, the regulations on .
Isotrio 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 from this proposal..

This proposa] is being published
under the authority contained in the
Endangered Species Act of 1973. as
amended (16 U.S.C. 1531 el seg.:S7 StaL*
684). The primary author of this "
proposed rule is Mr. Richard Dyer, U.S.
Fish and Wildlife Service. Department
of the Interior. One Gateway Center, -
Suite 700. Newton Corner. MA 02158
(617/B29-9318).
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U.S. Ft»h and Wildlife Service. Region 5. m
Newton Corner. MA.

Accordingly, it is hereby proposed to

' § 17.12 Endangered and threatened plants.

*mcnd Part 17. Subchapter B of Chapter
I. Title 50 of the Code of Federal
Regulations, as set forth below:

1. It i* proposed to amend \ 17.12 by
odding. in alphabetical order, the
following to the list of plants:

Sowntrfc t<mtrm •

C*-*2* and
MO. NK

US.A (CT. GA. 11.
NJ. NY. NC. PA. Rl.

UA. U£. U£. Ul.
SC. VA. and VT)

Suua

E

W M tsiad

•

Cmca! Kabtal

NA

i

. NA

Dated: September 3.1930. -
, L\-nn A. Grceowalt, ' • ' *
Director. Fish and Wildlife Service.
\m Dot K-rrtiT ruri t-ic-ao »««••)
BILLING CODE O1&-J5-M •' " <

50CFRPart80" • • . -
• . • •

Federal Aid in Fish and Wildlife
Restoration - '- - • .

AGENCY: Fish and Wildlife Service,
Interior.
ACTION: Correction, proposed Tensions
to.regulations applicable to the Federal
Aid in Wildlife Restoration Act and the
Federal Aid in Fish Restoration Act •

SUMMARY: In FR 80-26250 appearing at •
page 57471 in the Federal Register of
August 23.1980. £ portion of the •
proposed rales was inadvertently
omitted. This notice publishes the
omitted text. - . • *
DATES: The original date for receipt of .
comments is extended to October 31,
1980. . - •
AODRESSES: Any comments on the
proposed requirements should be
submitted to the Chief, Dins ion of
Federal Aid. U.S. Fish and Wildlife
Service, Washington, D.C. 20240. •
FOR FURTHER INFORMATION CONTACT:
Charles K. Phenicie. Chief. Division of
Federal Aid. U.S. Fish and Wildlife
Sen-ice. Washington. D.C 20240. .
telephone 703/225-1526.
SUPPLEMENTARY INFORMATION: On page
57471. the following should be added as
§ 80.1 (d) through fj):

§ 80.1 Definitions.
• • • • • , -

(d) Secretary: The Secretary of &*
Interior or his designated representative.

(e) Director. The Director of the U.S.
Fish and Wildlife Service, or his
designated representative. The Director
serves as the Secretary's representative
in matters relating to the administration
and execution of the Federal Aid Acts.

(f) Regional Director. The Regional.
Director of the U.S. Fish and Wildlife
Service.'br his designated
representative : - .

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

(hj Project A program of related
undertaidngs necessary to fulfill a .
defined need which is consistent with
the purposes of the AcL : * . .
. (i) Comprehensive fish and wildlife
management plan. A document
describing the State's plan for meeting
the long-range needs of the public for
Ash and wildlife resources, and the m
system for managing the plan. -. •

(j) Federal Aid Funds. Funds provided
under Federal Aid Acts.'

Section 80.2 is added as follows:.

180.2 Eligibility. *
Participation in the benefits of the

Acts is limited to S'-ate fish and wildlife *
agencies as specified below: _ * •

(a) FederalAid in Sport Fish'
Restoration—Each of the 50 States, the
Commonwealth of Puerto Rico. Guam,
the Virgin Islands, and American
Samoa.

(b) Federal Aid in Wildlife
Restoration—Each of the 50 States, the
Commonwealth of Puerto Rico. Guam,
and the Virgin Islands: except that the
benefits afforded by Section 4[b) of the
Ad relating to hunter education projects
are limited to the 50 Slates.

Dated: September 8.1980.

M.J. Spear.
Acting Director. U.S. Fish end Wildlife Stnice.
\tf Sue ttj.~i.bt rCrt MMtt I *l am]

COOi 431O-SS-M

DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric -
Administration. . • • . . - .

50 CFR Parts 61 l and 672 _ "_ '

Groundfish of the Gulf of Alaska:
Approval ol Fishery Management Plan*-
Amendment; Proposed Implementing •
Regulations •• . • - - ."*. . •

AGENCY: National Oceanic and
Atmospheric Administration (NOAA)/
Commerce. " ' "
ACTION: Notice of approval of part of .. -
fishery management plan amendment
proposed ruJemaking. • ....."

SUMMARY: Part of amendment number 8
to the Fishery Management Plan for the
Groundfish Fishery of the Gulf of
Alaska, submitted by the North Pacific
Fishery Management Council (Council),,
is approved. The amendment submitted
by the Councii contains seven subparts. .
including the change of the management
year to conform to the calendar year,
and the elimination of any plan '
expiration date. Six subparts are
approved. The seventh is still being "
reviewed by the Secretary of Commerce
(Secretary). Regulations to implement "
the approved portions of the amendment
are proposed for public comment
DATE: Written comments are invited
until Oclober 20.1980.
ADDRESS: Comments should be sent to: *
Denton R. Moore. Chief. Permits and
Regulations Division. National Marine
Fisheries Service. 3300 Whilehaven
Street. N\V., Washington, D C 20335.
Telephone: (202) £34-7432.
FOR FURTHER INFORMATION CONTACT: .
Mr. Robert W. McVey. Director. Alaska
Region. National Marine Fisheries
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APPENDIX E

EARTH RESOURCES, GEOLOGY, AND HYDROLOGY

1* EARTH RESOURCES

1a- Physiography and Togograchv

The RVFPA, located within the Appalachian Highlands (one of eight
ma-jor physiographic regions in the United states) is comprised of two
of the Highlands1 seven subdivisions, the Kew England and Piedmont
provinces.

The Mew England Province (the New Jersey Highlands) occupies the
western and central portions, approximately 95 percent, of the RVFPA.
The rocks are mostly Precamfcrian 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 RVFPA. The Wisconsin ice advance deposited thick layers
of sand, gravel, and clay in 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
Washington Pond to Boonton Reservoir is partially controlled by
bedrock faults and joints.

Tn the northern half of the RVFPA the topography is characterized
by ridaes with flat tops and steep walled valleys. South of the
Rockaway River, the terrain is similar to the northern section except
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 percent and greater, are significant because
construction in these areas may increase slope instability and
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siqnificantly accelerate erosion of surface soils. Steep slope areas
are depicted in Figure 3-1.

1c, Floodplains

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 accordinq to the U,S. Department of Housing and Urban
Development (Mayard, FEMA, June 3, 1990)).

2. GEOLOGY

2a. Bedrock Geology

Two tyoes of bedrock are in the RVFPA, the Precambrian cystalline
rock, occupying the majority, and the sedimentary deposits. The
sedimentary deposits are found alonq Green Pond Mountain (Paleozoic
Aqe) , and near Boonton Reservoir (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 limestone is found as
small isolated masses within the gneissic complex. Numerous fractures
intersect throughout this complex (Table 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

Onconsolidated 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 iroraine
:hat extends irregularly east to west across the RVFPA. South of the
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Table B-l
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terminal moraine are patches 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, ground 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 gravel and is generally quite thick. The
sand and gravel is poorly sorted and unstratified due to its
deposition directly by 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 ft) thick, and
consist of an unsorted mixture of boulders, 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 Figures 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.

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

2c. Soils

Soils in the RVFP^ 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 grouped into three general
categories based on geologic parent material, drainage, and
topography. These cateaories are: young glacial till soils (limited
to the Highlands); organic deposits, glacial lake sediments, or
glacial outwash soils (lowlands and drainage channels) ; and old
glacial deoosits, or material weathered from bedrock soils (Randolph
and south Oenville townships) (Table 3-2).

Till soils from young glacial material are deep, well-drained to
somewhat poorly 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 profile which restrict drainage.

Soils formed in orqanic deposits, glacial lake sediments, or
outwash vary qreatly from deep, well-drained, sandy loams that overlie
stratified outwash to poorly drained, nearly level mucks, silt loams
or sandy loams, that overlie stratified lacustrine sand, silt, or
clay.

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, qravelly to very
qravelly sandy loams, that overlie qranite gneiss.

2d. Prime Aqricultural Lands

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

Class T Soils havinq few limitations that restrict manaqement on the
growth of adapted plants. These soils are nearly level, deep,
well-drained, and of moderately coarse texture.

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

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

3. AQUIFERS

3a. Precambrian Aquifer

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

The Precambrian rocks are metamorphosed (original) sedimentary
ind iqneous rocks and subsequently have no primary porosity.
Virtually all storage and movements of groundwater in these rocks
occurs in fractures that have been enlarged 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 connected to a
source of recharge.

Although some wells tappinqr the Precambrian rocks may produce
enough water for a few small industries and others may provide
adequate for domestic use, development of siqnificant regional
groundwater supplies from the Precamfcrian rocks is not. possible.
Water from the Precambrian rocks in Morris County generally is of
suitable chemical quality for most uses, however iron occurs in
obiectionable concentrations in some areas (Gill and Vecchioli, 1965)

3b- Paleozoic Aquifers

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 of their limited areal extent and variable water
bearing properties.

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

3c» Triassic Aquifers

Only a small Dortion of the RVFPA is underlain by Triassic
aquifers. 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.

Exceot 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 Aquifers

Approximately 85 percent of the groundwater used in the RVFPA i s
obtained from Wisconsin and Pre-Wisconsin glacial drift . The deposits
of stratified drift are the most important producers and they are
capable of sustaining yields of 760 l i ters per minute (200 gallons per
minute) or more of suitable quality water that meets public standards
(Gill and Vecchioli, 196 5) • Eecause the outwash deposits were laid
down by meltwater streams in a fluctuating environment, the layers of
sand and gravel will thin afcruDtly or pinch out, giving way to lenses



of silt and clay. For this reason, the sard and gravel aquifers
tapped for water in Dover may be totally different from the ones used
in Rockaway, Denville or Boonton. Figures B-1 and E-2, which are
generalized cross sections through the stratified drift deposits of
the Rockaway River Valley, illustrate the discontinuous nature of
these deposits, both horizontally and vertically.

j The variability of outwash deposits has allowed for confined and
;-j unconfined groundwater conditions to occur. Unconfined groundwater
| occurs in areas not mantled by glacial till and are related to the
j present day alignment of the surface drainage network. Confined
;| crroundwater occurs where the stratified drift deposits are overlain by
;.J clay or silt.

Yields of 47 wells that tap the Quarternary aquifer in the RVFPA
• range from 190 lpm (50 gpm) to 6150 lpm (1625 gpm) and average 1890
N lpm (500 gpm) (Table B-3). The wells are shallow, with depths ranging
;,; from a to 62 m (25 to 205 ft). There is no apparent relationship

between depth 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 tapping 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/1 and 3.06 mg/1
respectively (Geraghty and Miller, 1^78). 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 average annual rainfall for the area is 115 to 120 cm (46
to 4 8 in) or 3,210 cubic meters per day per square kilometer (2.2
million gallons daily per sguare mile), giving an average daily input
of 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
moderately rapid to rapid are considered to be prime aquifer recharge
areas (Figure 3-4). However, certain areas of the stratified drift
aquifer =ire confined, restricting vertical percolation. These areas
are recharged in oart from the underlying and adjacent bedrock (Gill
and Vecchioli, 1965). The recharqe of the Paleozoic formations is
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Table B-3

Records of Selected Wells in the Rockaway Valley Facility Planning Area

Static
Total Screen Water

Specific
Capacity

Map
No.

1

2

3

4

5

6

7

8

9

10

Local
No.

1

2

3

1

2

3

4

5

6

3

Owner

Aircraft
Radio Corp.

i i

i i

Boonton
Boro

II

II

II

II

II

Mountain
Lake

Year
Drilled

—

-

1955

1930

1930

1946

1957

1958

1965

1947

Depth
m(ft)

—

-

24
(80)

13
(43)

11
(38)

8
(25)

31
(102)

32
(106)

18
(60)

19
(64)

Setting
m(ft)

—

20-24
(65-80)

6-13
(20-43)

6-11
(20-38)

6-8
(20-25)

23-31
(76-102)

23-31
(75-102)

16-18
(55-60)

10-19
(32-64)

Aquifer

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Level
m(ft)

—

-

1 '
(4)

4
(14)

3
(10)

1
(4)

-

4
(13)

-

3
(11)

Yield
lps(Epm)

—

-

9
(150)

24
(382)

25
(400)

16
(250)

21
(340)

19
(300)

38
(600)

38
(600)

Drawdown
m-(ft)

—

-

11
(36)

4
(13)

4
(14)

5
(17)

-

5
(17)

-

6
(20)

Ips/n
(fipm/ft)

—

-

0.8
(4)

6
(30)

6
(29)

3
(15)

-

4
(18)

-

6
(30)



Table JU ntinued)

Map
No.

11

12

13

30

31

14

15

16

17

Local
No.

-

-

1

2

3

4

5

1

1

Owner

N.J. Power
& Light

Advance
Pressure
Casting Inc

Denville

ii

•i

u

it

Hewlett-
Packard

Central
Morris In-
dustrial
Park

Year
Drilled

1955

1959

1928

1931

1948

1958

1961

1960

1958

Total
Depth
m(ft)

22
(75)

26
(87;

44 .
(146)

41
(136)

40
(132)

35
(117)

60
(198)

38

(125)

46

(153)

Screen
Setting
m(ft)

16-22
(55-75)

23-26
(77-87)

33-44
(109-146)

38-41
(126-136)

35-40
(117-132)

29-35
(96-117)

54-60
(178-198)

27-36

(89-119)

43-46

(142-153)

Aquifer

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Static
Water
Level
m(ft)

1
(4)

3
(ID

3
(9)

flows

0.6
(2)

3
(10)

6
(20)

0

(0)

1

(5)

Yield
lps(gpm)

14
(225)

5
(78)

26
(406)

48
(760)

46
(737)

34
(542)

64
(1018)

34

(548)

19

(300)

Drawdown
m(ft)

10
(32)

16
(54)

11
(37)

9
(30)

12
(40)

22
(74)

7
(23)

28

(92)

38

(125)

Specific
Capacity
Ips/ra
fopm/ft)

1
(7)

0.4
(2)

2
(11)

5
(25)

4
(18)

1
(7)

9
(44)

1

(6)

0.4

(2)



Table B-3 (Continued)

Map
No.

19

18

22

21

25

24

23

20

26

Local
No.

4

6

1

2

3

4

5

6

2

Owner

Rockaway
Township

it

Rockaway
Boro

ii

••

it

II

II

Radio Corp.
of America

Year
Drilled

1963

1967

1922

1924

1943

1955

1958

1974

1956

Total
Depth
m(ft)

46
(150)

50
(163)

15
(52)

14
(48)

43
(140)

26
(85)

32
(105)

27
(90)

122
(400)

Screen
Setting
m(ft)

48-50
(159-163)

11-15
(39-49)

9-13
(29-44)

30-43
(100-140)

21-26
(69-84)

-

23-27
(77-90)

>17
(>57)

Aquifer

Quaternary

Quaternary

Quaternary

Quaternary
(now abandoned)

Quaternary
(now abandoned)

Quaternary

Quaternary

Quaternary

Precambrian

Static
Water
Level
tn(ft)

6
(20)

1
(4)

0.3
(1)

Flows

3
(9)

1
(3)

3
(10)

10
(32)

Yield
lps(gpm)

24
(375)

34
(538)

22
(346)

16
(250)

50
(800)

22
(351)

7
(119)

25
(400)

2
(27)

Drawdown
m(ft)

27
(90)

8
(28)

11
(36)

24
(80)

17
(56)

20
(65)

12
(41)

57
(188)

Specific
Capacity
lps/ia
(Rpm/ft)

1
(6)

3
(13)

1
(7)

2
(10)

1
(6)

• i

0.4
(2)

2
(10)

0.02
(0.1)



Table B-

Map
No.

Local
No. Owner

Year
Drilled

Total Screen
Depth Setting
m(ft) m(ft) Aquifer

Static
Water
Level Yield
m(?*t) lps(Kpm)

Drawdown
m(ft)

Specific
Capacity
lps/n
(f>pm/ft)

27

28

29

33

34

35

32

36

38

3

1

2

3

4

5

1

Radio Corp.
of America

McWilliam
Forge Co.

it

Town of
Dover

it

it

ii

it

Wharton
Borough

1956

1943

1967

1925 .

1939

1940

1962

1973

1953

166
(543)

80
(265)

46
(150)

20
(65)

22
(72)

23
(74)

42
(138)

19
(64)

13
(42)

>19
O63)

-

-

10-20
(35-65)

16-22
(52-72)

16-23
(53-74)

36-42
(118-138)

13-19
(44-64)

10-13
(32-42)

Precambrian

Precambrian .

Precambrian

Quaternary

Quaternary
(now abandoned)

Quaternary

Quaternary

Quaternary

Quaternary

6
(21)

Flows

Flows

3
(9)

3
(11)

2
(8)

-

4
(14)

3
(9)

14

* <219>

7
(110)

19
(300)

63
(1000)

76
(1200)

102
(1625)

92
(1455)

96
(1529)

33
(530)

54
(179)

-

-

3
(10)

3
(ID

5
(17)

-

4
(15)

6
(20),

0.2
(1)

-

-

21
(100)

22
(109)

20
(95)

-

21
(102)

4
(20)



(coiTable B-3 (continued)

Static Specific

Map
No.

38

39

37

AO

41

42

47

43

48

Local
No.

2

3a

3b

1

2

1

2

3

Owner *

Wharton
Borough

ii

•i

Heddlon Oil
Water Co.

II

Heddon Oil
Water Co.

Mine Hill
Water Co.

II

II

Year
Drilled

1960

1959

1971

1924

1946

-

1955

1955

1958

Total
Depth
m(ft)

10
(33)

12
(40)

19
(64)

31
(102)

28
(92)

46
(150)

30
(100)

30
(100)

45
(148)

Screen
Setting
m(ft)

8-10
(27-32)

-

12-19
(39-64)

-

-

>17
(>56)

>12
(>38)

>6
(*21)

>8
(>27)

Aquifer

Quaternary

Quaternary

Quaternary

Precambrian

Precambrian

Precambrian

Precambrian

Precambrian

Precambrian

Water
Level
m(ft)

4
(14)

3
(ID

1
(4)

-

Flows

-

5
(18)

6
(20)

0.3
(1)

Yield
lps(Rpm)

31
(500)

16
(250)

95
(1500)

8
(25)

23
(75)

2
(35)

2
(25)

3
(45)

1
(20)

Drawdown
m(ft)

3
(11)

0.1
(0.5)

4
(13)

-

-

-

23
(77)

9
(30)

6
(19) ,

Capacity
lps/ra
(gpm/ft)

9
(45)

103
(500)

24
(114)

-

-

-

0.06
(0.3)

0.2
(1)

0.2
(1)



Table B-3 (continued)

Static Specific

I

Map
No.

46

44

49

50

51

52

53

54

Local
No.

15

16

430A

410

302

130

129

1

Owner •

Randolph
Township

it

Picatinny
Arsenal

ii

ii

it

it

Clifden Rock
Tool Co.

Year
Drilled

1968

1969

-

-

-

-

-

1952

Total
Depth
m(ft)

-

76
(250)

27
(90)

33
(108)

34
(110)

42
(137)

37
(120)

26
(87)

Screen
Setting
ra(ft)

-

-

-

-

-

>37
(>120)

>30
;>98)

>23
>77)

Aquifer

Precambrian

Precambrian

Quaternary

Quaternary

Quaternary

Quaternary

Quaternary

Precambrian

Water
Level
m(ft)

1
(3)

-

6
(20)

2
(7)

7
(22)

7
(22)

0.3
(1)

Yield
lps(p,pm)

17
(55)

7
(108)

25
(400)

28
(450)

35
550

36
(575)

39
(615)

3
(50)

Drawdown
m(ft)

-

43
(142)

-

-

-

- .

-

22
(74)

Capacity
lps/n
(gpm/ft)

0.1
(0.7)

• -

-

-

• -

- .

0.1
(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 Precamfarian formations are recharged in the outcrop
areas at the highest elevations.

Another important source of recharge to the stratified drift
deposits is induced stream hed infiltration. Under static or
nonpumpinq 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 suggests induced recharge from the Rockaway River, although
sufficient data is not available to prove this conclusively. In Dover
and Wharton pumping tests showed no evidence of induced recharge
(Geraghty and Miller, 1978). An analysis of the exchange between the
river and aguifers using stream gauging, indicated that for the reach
between Denville and Rockaway Borough, the river loses water at an
averaae rate of 1,153 cubic meters per day per kilometer (0.49 irillion
gallons daily per mile) (Tetra Tech, 1978).

5* HYDF.OLOGIC BUDGET

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

5 a. Inflow

Inflow is almost wholly derived from precipitation falling within
the RVFPA. and over the long term has averaged 9 84,100 cu m/d (260
mgd) . During the drought years (1961 to 1967) rainfall averaged 11
percent less than the longterm average decreasing the water input to
as low as 832,700 cu m/d (220 mgd).

5b. Outflow

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

Longterm continuous streamflow records are available for the
Upper Pockaway River Easin from the USGS stream gauging station
directly above the Boonton Peservoir. The data shows a highly
variable flow whose yearly mean based on 3ft years of records i s
495,835 cu m/d (131 mgd). Average discharge between 1960 to 1977 was
488,265 cu m/d (129 mad) and for the drought years between 1961 and
JL966 i t was 352,000 cu m/d (93 mgd).
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Figure B-3

_Hydrologic Cycle of the Rockaway Valley
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EvaDOtranspiration 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 mqd),
approximately 45 to 55 percent of total annual precipitation (Killam,
1977), Evapotranspiration depends primarily upon meteorological
factors, so i l moisture, groundwater l eve l s , type of so i l and
vegetation characteristics. It i s usually very small in the winter,
increases rapidly in the spring, reaches a maximum in July and
decreases rapidly in the autumn (Walton, 1970).

Groundwater pumpage within the RVFPA was 74,186 cu m/d (19.6 mgd)
in 1976, of which some was returned to the groundwater system via
septic tank-ti lef ield waste disposal systems and lawn sprinkling
(Tetra Tech, 1978). Another portion was discharged to the sewage
treatment olant 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/d (8.5 mgd), including 3,785 cu m/d (1
mgd) from inf i l trat ion. Because of the large amount of variable
conditions involved, i t i s d i f f icul t to accurately determine the
consumptive use specifically for the PVFPA, but i t is estimated to
range between 28,400 to 30,300 cu/ m/d (7.5 to 8.0 irgd) .

5c. Calculated Hy.drô locjJLC 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 SVFPA. The equation is as follows:

P = R + E T + p ± s

Where:

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

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

ET « averaqe evapotranspiration losses from the RVFPA,
454,200 cu m/d (120 mgd)

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

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

Therefore Calculated Outflow (P*)=

Pl = R • ET + p ± S
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Pi = 495,835 cxi m/d • 454,200 cu m/d • 29,523 cu m/d - 0

?i = 979,558 cu m/d

?i ~ P with P = 984,100 cu m/d

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

Net difference = p - pi
= 984,100 cu m/d - 979,558 cu m/d
= 4,54 2 cu m/d (1.2 mqd)

In an ideally perfect hydrologic budqet, water qains should equal
water losses. However, the small discrepancy (4,54 2 cu m/d (1.2 mqd)
indicates that the numbers are reasonable and of the correct order of
maqnitude.

5d. Evaluation oj Recharge Pates

Streamflow consists of two components, direct surface runoff and
qroundwater discharqe (baseflow). Groundwater discharge maintains
£reamflow between runoff producing events and is at a maximum during
ring and early summer and least in late summer and fall months.

Annual base flow deDends upon antecedent groundwater stage, as well as
amount and distribution of annual precipitation. Where there is no
lonq term change in storage, baseflow 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 (Killam,
1977). .\ 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/d (44.5 mgd). Calculations of recharge,
based on the infiltration rates for the surficial material covering
the entire PVFPA yield a figure 152,157 cu m/d (40.2 mgd). The close
correlation indicates that the recharge rates are reasonable and that
approximately 20 percent of total precipitation or 151,400 to 166,540
cu m/d (40 to 44 mgd) infiltrates to the groundwater system. This is
a lonq term average and will vary from year 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/d (40 to 44 mgd) is then the maximum amount of
qroundwater that can be withdrawn durinq the driest part of the year,
typically in late summer and early fall when virtually all stream flew
consists of base flow. Durinq the drought period, base flow of the
Upper Rockaway River dropped to a low of 105,980 cu m/d (29 mqd),
indicative of.a decrease in net recharge and a reduction in the amount

developable qroundwater available (Table 3-4) .
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Table B-4

Aquifer Safe Yield Estimates for Rockaway Vallev Facility Planning Area

00

Aquifer

Quaternary
Age stratified
drift

Quarternary
Age terminal
moraine

Precambrian
Age crystallines

Ground moraine
overlying
Paleozoic age
rocks

Areal Extent
sq km (sq mi)

83
(32)

36
(14)

148
(57)

44
(17)

Recharge Rate
cu m/d/sq km
(gpd/sq mi)

876
(600,000)

292
(200,000)

365
(250,000)

292
(200,000)

Long Term
Recharges
cu m/d
(mgd)

75700
(20.0)

10598
(2.8)

52990
(14.0)

12869
(3.4)

2
Drought Years

Recharge
cu m/d
(mgd)

68130
(18)

9432
(2.4)

45420
(12)

11453
(3.0)

Consumptive
Use
cu m/d
(mgd)

283883

(7-5)

4
less than

1893
(0.50)

4
less than

3785
(1.0)

minimally
used - less
than11366
(0.30)

Surplus (+)
or Deficit (-)
in Storage

cu m/d (tngd)

+39742.5
(+10.5)

+7191.5

(+1.9)

+41635
(+11.0)

+10219.5
(+2.7)

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. Imported water is
subtracted while infiltration and inflow is included.

4» Tapped essentially by self supplied industrial and residential. Wastewater recharged on site.
5# Based on recharge rates for drought years.

Source: NJGS, 1974
Tetra Tech, 1978
Well records (Appendix A)



5e, Strati fled 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 fallina on the outcrop areas. It
is imoortant to consider these deposits separately because 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 qroundwater availability
by this method are not possible. An alternative approach involves the
examination of recharge rates. A comparison of baseflow volumes to
recharae rates conducted in the above discussion indicates that
recharge values for the stratified drift are reasonable.

The averaqe recharae rate for the stratified drift along, within
the FVFPA deposits is 910 cu m/d/sq km (0.65 mgd/sg mi) (New Jersey
Geoloqical Survey, 1974) and the area occupied is approximately 8 2 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
hydroqeoloqy, the amount of impervious surface, the horizontal and
vertical extent of the deposits and the amount of induced infiltration
from the river. Considerinq these factors, the 75,700 cu m/d (20 mqd)
fiqure should be viewed as a conservative estimate of the amount of
developable qroundwater, based on present recharge rates, from the
Quaternary stratified sand and gravel aquifer.
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APPENDIX C

W.VTEP RESOURCES

1• £ ATKR QUALITY

The headwaters of the Pockaway River are located in the 3ear Fort
and Green Pond Mountains (NJDEP, 1'9"*9b) . The river enters the RVFPA
in Jefferson TownsMp and flows south, west of the Picatinny Arsenal,
to the -junction of Stephans Brook, It then follows a northeasterly
course through Rockaway Township, Wharton, Dover, Randolph, Rockaway
T3orouah, Denville, and Boonton Township leavinq the study area at. the
Boon ton Reservoir.

All of the surface waters in the RVFPA (Fiqure C-1) are
classified by NJDEP as FW-2 waters except Stephans Brook, north of the
Berkshire Valley Tract, which is FW-1. A description of these New
Jersey surface water quality standards can be found on Table C-1.
Averaqe, hiqh and low flows for the Pockaway, and the ten-year seven
consecutive day low flow (MA^CDIO) are shown on Table C-2.

Water quality data for the Upoer Rockaway, with the exception of
the USGS information, is rare. The Northeast New Jersey Water Quality
Manaqement Plan (209 Plan) relyed on the USGS data, supplemented by
othor historical information for their description of the Upper
Rockaway River water quality (NJDEP, 1979b) . A one-year study on
nitrification in the Passaic Easin was conducted by a group at Rutqers
University. This study included three sites in the RVFPA, one of
which was USGS qauqinq station No. 01-3805 (Table C-3). The values
are consistent with those of the OSGS qauging station and do not
indicate deqradation of the river as it flows downstream.

Annual water quality data for the Upper Rockaway River froir the
United States Geoloqical Survey (USGS) qauqinq station No, 01-3?05,
just upstream of the Boonton Reservoir, show dissolved oxyqen (CO)
values for 1967 to 1977 ranging from 4*7 to 16.9 milligrams per liter.
The averaqe value of 8.9 mg/1 is well above the state standard of 4.0
mq/1 (Tables C-4, c-5 and C-6).

Hiqh concentrations of nitrate, nitite, and phosphates,
accomoanied by hiqh pH values, orovide an environment which
accelerates the qrowth of alqae and other aquatic material. The
nitrate values for the Upper Rockaway do not exceed the federal
maximum of 10 ma/1. Total phosphorus values generally averaqe below
the state standard of 0.05 mq/1, but the ranqe of 0.01 to 0.75 mq/1
indicates non compliance, particularly durinq the summer months. The
New Jersey Drinkinq Water Act Primary Drinkinq Water Pequlations
assume the same values as the EPA National Interim Primary Drinkinq
Water Requlations (Hamill, NJDEP, November 27, 1979). These federal
requlations set maximum nitrate levels at 10 mq/1 (EPA, 1975a)• The
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Table C-l

Surface Water Class Definitions

Class Definition

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 environment 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 natural 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

Higha

T *,aLow '

Average

MA7CDlOb

Flow

cu n/s (cfs)

99.40 (3,510)

0.28 (10)

6.26 (221)

0.44 (15.7)

Date

June 2, 1952

August 10, 1966

1937 - 1977

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 Division, July 31, 1979.
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Table C-3

Additional Water Quality Data for the Upper Rockaway River

o
i

Site

1

2

3

avg

max

min

avg

max

min

avg

max

min

PH

7.1

8.1

6.6

7.5

8.6

6.7

7.6

8.1

6.9

Temp °C"
(°F)

NA

27.0
(80.6)

12.5
(54.5)
NA

13.0
(55.4)

NA

f8588)
9.0
(48.2)

DO
mg/1

8.0

L5.0

5.2

9.2

L5
7.2

8.8

11.3

7.4

i

Suspended
Solids
mg/1

5

21

1

8

29

2

11

37

1

Total Nitrate
(N03) mg/1

0.36

1.25

0.07

0.65

2.20

0.27

0.56

1.30

0.19

Total Nitrite
(N02) mg/1

0.008

0.019

nil

0.008

0.020

nil

0.007

0.020

nil

Total Ammonia
(NH+)

mg/1

0.16

0.15

nil

0.16

0.57

nil

0.15

0.53

nil

Organic
Nitrogen
(N) mg/1

7.68

17.60

0.11

5.90

16.00

0.17

7.06

14.80

0.11

TKN
mg/1

0.28

0.76

nil

0.24

0.52

0.04

0.28

0.50

nil

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.
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Table C-4
Surface Water Quality Data for the Upper Rockaway River

(1967 - 1972)

Tear

1967

1970

1971

1972

avg

max

min

avg

max

min

avg

max

min

avg

max

min

PH

7.5

8.4

7.0

7.6

8.0

7.4

7.7

9.5

7.0

7.5

8.3

6.7

Temp °C
(°F)

13.0(56.0)

24.0(75.0)

2.0(35.0)

14.3(57.7)

21.0(69.8)

0.0(32.0)

15.0(59.0)

24.1(75.4)

0.4(32.7)

16.3(61.3)

25.7(78.3)

0.9(33.6)

DO
mg/1

10.5

12.6

8.3

10.2

14.2

8.2

8.9

11.4

7.6

10.4

14.0

7.9

BOD
mg/1

3.0

3.0

3.0

1.2

2.2

0.2

1.2

1.4

0.9

3.0

3.0

3.0

Fecal(s)
Coliform
col./lOO ml

NA

NA

NA

367

600

180

NA

NA

NA

160

310

8

Total
Nitrate
(N03)mg/l

2.0

3.4

1.1

2.3

3.1

1.0

2.0

2.8

1.0

NA

NA

NA

Note: NA - Not Available
Water quality data for these parameters not available for 1968 and 1969

Source: USGS, 1967, 1970-72, Water Resources Data for New Jersey.
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Table C-5

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

Year

1973

1974

1975

avg

max

min

avg

max

min

avg

max

min

pH

7.7

8.1

7.0

7.9

8.9

7.3

7.8

8.2

7.1

Temp °C

14.3
(57.7)

26.0
(78.8)

2.1
(35.8)

15.4
(59.7)

24.3
(75.7)

0.0
(32.0)

14.6
(58.3)

25.8
(78.4)

5.6
(42.1)

DO
mg/1

11.2

16.9

8.2

9.5

14.5

4.7

10.2

12.8

8.0

BOD
mg/1

2.4

9.0

0.8

2.1

8.8

0.7

1.9

3.7

0.5

Fecal
Coliform
Col./100ml

146

420

20

276

696

106

859

4160

5

Suspended
Solids
mg/1

NA

NA

NA

NA

NA

NA

6.9

11

2

Total
Nitrate
(NO3) mg/1

0.75

0.92

0.58

0.71

1.40

0.41

0.42

0.55

0.34

Total
Nitrite
(N02) mg/1

0.02

0.02

0.01

0.03

0.07

0.01

0.01

0.02

0.00

Total
Ammonia
/NHrjmg/1

0.07

0.10

0.04

0.10

0.19

0.03

0.03

0.12

0.00

Organic
Nitrogen
(N) rag/1

0.30

0.43

0.20

0.13

0.20

0.05

0.21

0.35

0.06

TKN
mg/1

0.48

0.80

0.27

0.23

0.39

0.08

0.24

0.36

0.07

Total
Phos.
(Pjmg/1

0.04

0.07

0.02

0.09

0.24

0.02

0.04

0.06

0.01

Organic
Phos.
(P)mg/1

0.02

0.03

0.01

0.06

0.19

0.00

0.01

0.02

0.01



Table C-5 (continued)

Year

1976 avg

max

min

1977 avg

max

min

PH

7.6

8.1

6.7

7.8

8.3

7.3

Temp °C

17.1
(62.8)

23.2
(73.8)

7.2
(45.0)

14.8
(58.6)

23.5
(74.3)

0.0
(32.0)

DO
rag/1

9.7

12.2

8.2

10.6

15.0

8.4

BOD
mg/1

1.9

3.7

1.2

1.8

4.3

0.8

Fecal
Coliform
Col./100ml

392

800

70

195

640

66

Suspended
Solids
mg/1

6

22

0

8

16

1

Total
Nitrate
N0 3 mg/1

0.38

0.44

0.28

0.48

0.52

0.43

Total
Nitrite
N0 2 mg/1

0.01

0.02

0.00

0.01

0.01

0.01

Total
Ammonia
Nflf mg/1

0.04

0.10

0.01

0.30

0.40

0.20

Organic
Nitrogen
N mg/1

0.26

0.40

0.17

0.36

0.38

0.33

TKN
mg/1

0.63

1.40

0.18

0.39

0.40

0.37

Total
Phos.
P mg/1

0.14

0.76

0.02

0.03

0.05

0.01

Organic
Phos.
P mg/1

0

0

0.

0.

0.

0.

.03

09

01

03

03

02

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

pH, range

Temperature °C (°F)

maximum deviation
from stream ambient

maximum stream ambient

Dissolved Oxygen

minimum 24-hour average

absolute minimum

Fecal Coliform, maximum

Total Dissolved Solids, maximum

Phosphorus (Total P)

Standard

6.5 - 8.5

2.8 (5)

27.8 (82)

5.0 mg/1

4*0 ing/1

200 colonies/lOO ml

500 mg/1 or
133% of background

0.050 mg/1

Source: NJAC, 1974
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average nitrate value for the Rockaway River, as measured by USGS at
qauginq station No* 01-3805 for the period 1Q67-1977, is 1.14 mq/1,
well below the federal maximum.

The NJDEP has not set an ammonia standard; however, EPA has set a
criteria of .0.02 mq/1, as un-ionized ammonia (NH4) for freshwater
aquatic life (SPA, 1976b). The ammonia levels reported by the OSGS
qenerally meet EPA quidelines, but the 1977 values were elevated and
closely anproach the guideline value.

Fecal coliform consistently exceeds NJDEP standards. The averaqe
for the period 1967-1977 is 3 42 colonies per 10 0 ml, which is above
the standard of 200 colonies per 100 ml. Elevated coliform values
have resulted in the closing of all the beaches in the RVFPA in recent
years (Christie, Rockaway Township, July 30, 1979).

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 be required before a thorough evaluation of its quality could be
made.

2. POINT AND NON-POINT SOURCE POLLUTION

Non-noint 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 discharges, those that enter the
water body directly, are listed on Tables 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 runoff.
Urban/suburban runoff is characterized by sediments which accumulate
on impervious surfaces, i.e., salts; oil and grease; animal,
household, and commercial wastes; and fertilizers and pesticides used
in home gardens (NJDEP, 1979b). Construction activities contribute to
erosion resulting in increased stream sediment. Farming operations
increase quantities of sediments, fertilizers, pesticides, and organic
wastes in runoff. Forestry and mining activities also increase
sediments loads.

A potentially 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

o

Municipality

Boonton a

Boonton a

Boonton Twp b

Denville b

Dover b

Dover b

Dover a

Rockaway a

Rockaway a

Rockaway a

Rockaway a

Rockaway a

Discharger

Boonton
Molding Co.,Inc.

Drew Chemical
Corp.

Aircraft
Radio Corp.

Colonial
Properties Inc.

Green Hammer
Metal Products

Metal Hose
and Tubing Co.

National
Hose Co.

Action Plastics
Co.

Hewlett Packard
Co.

Howmet Corp.
#003

Howmet Corp.
#004

Keuffel and
Esser Co.

NPDES
Permit Number

0003441

0028321

NA

NA

NA

NA

002712

0025674

0003077

0001635

0001635

0001261

Receiving Stream

Storm Sewer

Crooked Brook

NA

NA

NA

NA

Rockaway River

Burnt Meadow
Brook

Hibernia Brook

Rockaway River

Rockaway River

Beaver Brook

Average Flow
(mgd)

0.050

NA

0.050

0.005

0.020

0.020

NA

0.478

NA

1.150

1.140

0.056



o
I

Table C-7(continued)

Industrial Dischargers

Municipality

Rockaway a

Rockaway a

Rockaway
Borough "

Rockaway Twp b

Rockaway Twp b

Wharton a

Wharton a

Wliarton a

Wharton b

Discharger

McWilliams
Forge Co., Inc.

Mt. Hope
Materials Corp.

Stapling
Machine

A & F
Flastipak

Inco Container

Air Products
& Chemicals

L.E. Carpenter
& Co.

Interpace Corp.

Thatcher Glass

NPDES
Permit Number

0002496

0003409

NA

NA

NA

0000523

0003611

0002593

NA

Receiving Stream

Rockaway River

White Meadow
Brook

NA

NA

NA

Rockaway River

Rockaway River

Rockaway River

NA

Average Flow

NA

NA

0.005

0.006

0.005

0.034

0.030

0.150

0.080

Note: NA - Not Available

Source: a. NJDEP, October, 1978.
b. Killam, 1977.
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ro

Municipality

Jefferson

Jefferson

Jefferson

Kinnelon

Parsippany

Randolph

Rockaway

Rockaway -

Rockaway -

Rockaway -

Rockaway -

Dover

Dover

Dover

Dover

^ T Table C~
Municipal-Institutional

Discharger

High Ridge
Sewer Co.

High Ridge
Water Co.

Jefferson Twp
High and
Middle Schools

Our Lady of the
Magnificant

Rockaway Valley
Regional Sewerage
Authority

Randolph Twp
Board of
Education

White Meadow
Lake Property
Owners Assoc.

U.S. Army
Picatinny Arsenal

n
Picatinny Arsenal

#2

Picatinny Arsenal
#4

Picatinny Arsenal
#9

NPDES
Permit Number

0026867

0031852

0021091

0024457

0022349

0026603

0022802

0002500

0002500

0002500

0002500

a
Dischargers

Receiving Stream

Mitts Pond

White Rock Lake

Rockaway
River Tributary

Butler Reservoir

Rockaway River

Mill Brook

White Meadow
Brook

Green Pond Brook

Green Pond Brook

Green Pond Brook

Green Pond Brook

^ ^

Average Flow
(mgd)

0.070

NA

NA

0.009

6.600

0.140

0.002

0.210

0.010

0.010

2.880

Note: NA - Not Available

Source: NJDEP, October, 1978.



resultinq from this type of activity range from domestic and food
processing wastes to toxic chemicals and carcinogens. Pecent evidence
shows that several dumps in this area are leaching (Christie, Rcckaway
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 196 7 to 1977. These
elevated fecal coliform values are indicative of failing septic
systems, and interceptor overflow that would occur during wet weather
conditions.

RESOURCES

Quaternary and Precambrian aquifers provide over 9 5 percent of
the aroundwater 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 Precambrian age have been divided into
four distinct geologic formations, but their hydrologic properties are
similar. Although some wells tapping these rocks may provide enough
water for a few small industries and for some domestic use,
development of significant regional groundwater supplies from the
Precambrian rock is not possible.

Approximately 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 properties.

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

Approximately 85 percent of the groundwater used in the RVFPA is
obtained from Wisconsin and Pre-Wisconsin glacial drift. These
deposits of stratified drift are the most important producers, capable
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 aquifers can be found in
Appendix 3.
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Table C-9

Aquifer Production Capabilities

and Aquifer Water Quality

Characteristic

Number of wells

Range in depth m
of wells (ft)

Average yield lpm
of wells (gpm)

Maximum yield lpm
of wells (gpm)

Minimum yield lpm
of wells (gpm)

[Average Specific lpm/m
[Capacity (gpm/ft)

1
jTransmissivity sq m/d

(sq ft/d)

Storage coefficient

Hardness ppm

PH

Additional

Aquifer

Precambrian

30

26-250
(85-822)

321
(85)

1135
(300)

15
(4)

12.4
(1.0)

24-37
(268-400)

0.001

60-120

6.4-7.8

localized iron
cone en tra t ions

Paleozoic
1 2 3ss + egl lm

2 4

49 NA
(160)

783 791
(207) (209)

1097 1438
(290) (380)

473 151
(125) (40)

NA5 9 ° - 5
N A (7.3)

NA NA

NA NA

NA 60-180

NA NA

Triassic

37

27-300
(90-985)

537
(142)

2460
(650)

15
(4)

55.8
(4.5)

310
(3350)

0.0005

60-180

7.2-8.1

localized
sulfur

concentrations

Quaternary

47

8-62
(25-205)

1892
(500)

6150
(1625)

189
(50)

457.9
(36.9)

1670
(18090)

0.0004

120-180

6.8-8.2

localized
manganese and
iron concen-
trations

Notes: 1) ss • sandstone
2) egl « conglomerate
3) lm • limestone
4) lpm/m • liters per minute per meter
5) NA =• hot available

ources: Gill and Vecchioli, 1965; Geraghty and Miller, 1978.
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3a, Sole Source Aquifer

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 provisions of the Safe Drinking Water
Act (Federal Register, 1980). 3y designating this area as a sole
source aquifer any federal financially assisted projects must be
reviewed to determine if construction and/or operation may contaminate
the aquifer 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 designated consists of two distinct, regions, a recharge
zone (area throuqh which water enters the aquifer) and a stream flow
zone (upstream headwaters area which drains into the recharge zone)•
The recharqe 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 desiqned for the streamflow source zone. In the
recharqe zone, infiltratinq 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 recharges 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 Drincipal source aquifer. The aquifer is the principle
water source for the major water purveyors in the RVFPA, supplyinq
drinkinq water for 50 percent or more of the residents of a larqe
territory (310 sq km (120 sq mi)). These facts make the Wisconsin
stratified drift aquifer system of the Upper Passaic River Basin
eliqible for desiqnation as a sole or principle source aquifer system
under EPA quidelines. Designation as such would he ID to control
deterioration of qroundwater quality in the RVFPA.

3b. Recharge

Precipitation, the most important source of water enterinq the
RVFPA, infiltrates the surficial deposits, is released to the
atmosphere throuqh evapotranspiration, or flows overland to streams as
stormwater runoff. The various types of soils and surficial deposits
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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 Recharqe Areas are defined as highly permeable soils
overlyinq deposits 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 3-
U). 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 havinq
permeablilities of moderately rapid to rapid were classed as highly
permeable, 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 fraqipan, the soil was not included in the list of highly
permeable soils. Soils selected included: Ad, Cm, K1E, NtB, NtC, OtC,
OtD, PaC, PbD, PeC, PeD, PfE, P1B, PIC, PtA, PtB, PvA, Pw, RmA, Rm3,
RmC, PnB, and Up.

Another important source of recharqe to the stratified drift
deposits is induced stream bed infiltration. Under static or
nonpimpina conditions the movement of groundwater is toward the
Rockaway River. Under pumping conditions, the gradient is reversed
nd 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 bedrock.
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Table G-10

Groundwater Recharge in the Rockaway Valley Facility Planning Area

i

Hydrogeologic
Unit

Quaternary age
stratified drift

Quaternary age
terminal moraine

Precambrian
age crystallines

Ground moraine
overlying Paleozoic
age Rocks

Recharge Ratea

cu (m/d/sq Km* (gpd/sq mi)

876
(650,000)

292
(200,000)

365
(250,000)

292
(200,000)

Note: 1. Sums may not be precise due to rounding
and/or metric conversions.

Source: a. NJGS, 1974.
b. Tetra Tech, 1978.

Area Underlain by Unitb
sq km (sq mi)

83
(32)

36
(14)

148
(57)

44
(17)

Total Groundwater
Rechargel

Recharge to Unit
cu m/d. (mRd)

72,708
(20.0)

10,512
(2.8)

54,020
(14.0)

12.848
(3.4)

150,088
(40.2)



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:

• Boonton Reservoir - built 1904, capacity of 29 million cu m
(7,700 ing) owned and operated by the Jersey City Water
Department. At all times, Jersey City is required to
release a minimum of 26,495 cu m/d (7 mqd) from the Boonton
Reservoir to augment flow in the lower Rockaway River. In
1976 the average diversion at the reservoir was 26 3,0 00 cu
m/d (6 9.4 mqd) .

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

• Boonton-Taylortcwn Reservoir - capacity 0.47 million cu m
(125 mg) supplies only a portion of 3oonton's water, with an
average of 851 cu m/d (0.22 mqd) diverted to Doonton in
1976."

***>• Groundwater Utilization

The communities within the RVFPA are served by several different
water purveyors (Table 3-1). Four purveyors, the Denville Township
Water Department, the Boonton Town Water Department, the Dover Water
Company and the Rockaway Borouqh Water Department, supply over 75
percent of the public water consumed in the RVFPA. The central part
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
(Fiqure 3-5) .

The combined consumption for the various water purveyors in the
RVFPA in 1977 was 37,472 cu m/d (9.9 mqd) and the annual averaqe was
13.9 million cu m (3,656 mq). Approximately 10 percent of this was
supolied from well fields outside the basin, particularly from the
Almatonq well field located in the southwestern corner of Randolph
ownshio. It is also estimated that an additional 17,0 00 cu m/d (4.5
'qd) is consumed by self-supplied industrial, commercial, and
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institutional users and 19,700 cu m/d (5,2 mgd) is derived from self-
supplied domestic well pumpage (Tetra-Tech, 197 9) .

Estimates of per capita consumption were developed from 1976
daily flow rates reoorted by purveyors and estimates of population
served. It is indicated in the Draft New Jersey Statewide Water
Supply Master Plan (NJOEP, 1977) that aoproximately 2a2 liters per
capita daily (6U 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 consumption for
the communities within the FVFPA ranged from 276 to 625 lpcd (7 3 to
165 gpcd) and averaged approximately 473 lpcd (125 gpcd) (Table 3-1),
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APPENDIX D

AIR QUALITY

The RVFPA is hiqhly rural or suburban with relatively few major
point sources of air contaminants which would significantly affect the
air quality 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, 1979b), The major emission sources
in the RVFPA are traffic-related (i.e., carbon monoxide, hydrocarbons,
and nitroqen oxides from automobiles, trucks, and buses).

The Clean Air Act Amendments of 19^7 direct each state to
determine the National Ambient 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.

are many sources of total suspended particulates (TSP) ,
includina 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 (SO?) releases, which usually exert their significant effects
for several miles. Recorded levels in the RVFPA are within the so2

standards and the entire AQCR is designated as being in attainment.

Mitrogen dioxide (M02) 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 being in attainment.

hydrocarbon emissions result from incomplete combustion of
carbonaceous fuel and industrial process evaporative losses. The
major source of man-made hydrocarbons is automobiles. The nearby non

0-1



to

Contaminant
(Units)

TSP (ng/n3) •

S02 (ppra)

NO, (ppm)

CO (ppm)

Lead (pg/m^)

O3 (ppm)

Smokeahade3 (COH per
1000 lineal feet)

Table
Representative New Jersey

Averaging
Period

24 hr.

3 hr.

24 hr.

Annual

Annual

1 hr.

8 hr.

3 00.

1 hr.

24 hr.

Annual

Location

Chester
Florham Park
Dover

Morristown
Paterson
Somerv111c
Morristown
Paterson
Somerville
Morristown
Paterson
Somerville

Elizabeth
Newark
Phllllpsburg

Morristown
Paterson
Somerville
Morristown
Paterson
Somerville

Jersey City
Newark

Chester
Somerville

Morristown
Paterson
Somerville
Morristown
Paterson
Somerville

Air Quality

Mean1

30.9 (geo)
33.5 "
44.9 "

0.034
0.044
0.021

0.73
0.88
0.50

Data for 1978

Max.

94
105
163

0.077
0.124
0.068
0.051
0.062
0.043
0.009
0.011
0.010

25.9
22.2
18.2
18.1
14.5
10.9

2.133
2.096

0.185
0.133

1.93
2.58
2.42

2nd Max.

87
74
138

0.070
0.117
0.068
0.047
0.058
0.041

24.4
21.9
15.3
14.7
10.1
10.6

1.030
1.485

0.155
0.128

1.83
2.34
2.05

No>
Primary

0
0
0

0
0
0
0
0
0

0
0
0

396
19
13

1
1

5(226)
4(52)2

0
0
0

Standard
Secondary

0
0
1

0
0
0
0
0
0

0
0
0
81
6
3

1
1

i 5(226}?
4(52)2

NA
NA
NA

Notes:
1. None of the annual neans 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 - Not Applicable
COH - Coefficcnt of haze.

Source: NJDEP, 1979



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

Ozone constitutes a regional problem attributed primarily to
hydrocarbon emissions and subseguent atmospheric transport and
reactions. Many violations of the one-hour primary and secondary
ozone standards were recorded near the RVFPA. The entire New Jersey-
Mew York-Connecticut Interstate AQCR is designated as not meeting the
ozone standard,

*
Smokeshade is a measure of the fine, dark particulates suspended

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 staqnation episodes. There are no federal
standards.
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APPENDIX *: •

CULTURAL RESOURCES

1. PREHISTORY

The RVFPA is relatively undeveloped; however, as few intensive
archaeological surveys have been conducted in the arear the number of
known sites of prehistoric occupation is minimal. The highest
densities occur in the vicinity of water courses, lakes, and small
brooks. Known densities are especially high along Beaver Brook and
the Rockaway River (Figure E-1).

Human occupation of the whole Passaic River 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 open
park-tundra (Newman and Salwen, 1977). Excavations with!n and
adjacent to the Passaic River Basin indicate a relatively continuous
occupation of the area from Paleo-Indian 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 brooks 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 borders of the study area near
Boonton (Williams, 1978; Schrabisch, 1909).

Rock shelters, high quality stone outcrops, lower river terraces,
and swamp margins exhibit high probability of Paleo-Indian occupation.
Swamp margins left by draining glacial lakes were particularly favored
sites (Ritchie, 1965). Site locations for later 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 Pasin began with
Dutch agricultural settlements. By the beginnina 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
slowly. Development followed the routes of waterways from the edge of
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the Highlands, where rivers spilled down into the central basin.
These settlements became highly developed as the 19th century
progressed.

The existence of hydropower sites, Highland iron resources, and
transnortation routes to the east encouraged continued growth
throucrhout the 19th century. Boonton is the largest 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,
Figure E-1) •

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

In addition to National Register properties, there are a
significant number of sites of state and local interest.
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FIGURE E-l
CULTURAL RESOURCES

HISTORIC RESOURCES-SENSITIVITY ZONES
RECOGNIZED NATIONAL HBTORIC DISTRICT

[ I HWH PROBABILITY OF POTENTIAL NATIONAL HISTORIC RESOURCES
[ 1 MAY CONTAIN BOLATED HBTORIC RESOURCES
I 1 AREA OF LOW SENSITIVITY

DENSITY OF PREHISTORIC RESOURCES (SITES PER SQUARE WLE)
A 3 OR MORE
B I TO LESS THAN 3
C LESS THAN I

NO DATA AVAILABLE FOR NONDESGNATED AREAS
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Table E-

Cultural Resources Inventory

Sites

NR-1

NR-2

MR-3

NR-4

WR-5

NR-6

MR-7

NR-8

NR-9

NR-10

NR-11

NR-12

Sites

E-l

E-2

E-3

E-4

E-5

E-6

Listed In the National Register of Historic Places

Boonton Railroad Station
Route 202

Morris Canal

Rockavay Valley Methodist Church, 1342
Valley Road

Dlzon Farm. Rockavay Valley Road
a. Aaron Miller House, ca 1760
b. Forge Keepers House, ca 1840
c. Dlxon's Mill, ca 1800
d. Cyrus Dixon House, ca 18S5
•• Barn, ca 1898

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

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

Alfred T. Rlngling 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 Tuttie Cooperage, ca early 19th century

Friends Meeting House
Quaker Avenue & Quaker Church Road

D.L. Bryant Distillery, ca 1869
1547 Sussex Turnpike

Adam Miller House, ca 1367
Rockavay Valley Road

Eligible for the National Register of Historic Places

Boonton Historic District
Main, Church, Birch, Cornelia and Cedar Streets

Boonton Iron Works, ca 1831

Abandoned Railroad Embankment

Vesco Property

Seabury Property

Peers House and Barn, pre-Revolutionary War
Lathrop Avenye

Note : Locations of sites are presented in Figure Er-1

Sources: Federal Register, February 6, 1979;
Williams, 1978.
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APPENEIX 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 developable land, and anticipated development densities.
This analysis also includes consideration of environmental factors,

!• 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 19 60-
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 net likely to average below 3.0. At least 90
percent of the total in each community is contained in one and two--
family structures (USBC, 1970). Further, as residential construction
during the 197 0*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. In addition, the areafs suburban environment, which has
been a factor in attracting young families into the communities, it is
likely to be maintained through the application of municipal master
plans.

Compared to neighborhoods in other RVFPA municipalities,
residential areas in Eoonton Town, Dover Town, Rockaway Borough, and
Wharton Borough, Parsippany-Troy Hills Township and Randolph Township
contain a relatively high percentage (20 to 25) of imlti-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 probable average household size at
saturation was based on projections (made by 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 196 0 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 upon:
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Table F-l

Average Household Sizes

Municipality

Boonton Town

Dover Town

Kinnelon Borough

Mountain Lakes Borough

Rockaway Borough

Victory Gardens Borough

Wharton Borough

Boonton Township

Denville Township

Jefferson Townsip

Mine Hill Townsip

Montville Township

Parsippany Troy Hills Township

Randolph Township

Rockaway Township

Roxbury Township

Morris County

United States

1960

3.20

3.30

3.73

3.94

3.45

NA

3.33

3.19

3.50

3.34

3.58

3.50

3.72

3.63

3.63

3.45

3.49

3.30

1970

3.13

3.11

3.87

4.06

3.35

3.65

3.21

3.38

3.49

3.40

3.51

3.82

3.25

3.47

3.69

3.66

3.40

3.14

19761

2.94

2.92

3.68

3.87

3.16

3.46

3.02

3.19

3.30

3.21

3.32

3.63

3.06

3.28

3.50

3.47

3.21

2.92

19801

2.83

2.81

3.59

3.77

3.06

3.36

2.92

3.09

3.19

3.10

3.22

3.53

2.87

3.12

3.39

3.20

3.11

2.74

19901

2.802

2.802

3.49

3.67

2.96

3.26

2.82

3.00

3.09

3.00

3.12

3.43

2.77

3.02

3.29

3.10

2.83

2.50

Notes: 1. MCPB estimate.
2. WAPORA estimate.
3. NA - Not available

Source: USBC, i960, 1970.
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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 projected 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 based on projections made by the MCPB. These
figures were considered reasonable as the projections do not exceed
the average household size limits developed above. 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 gross 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 (Table F-4) . This figure 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 h u / a ) . Zoning covering the remaining land (with the exception of
9 ha (23 a)) permits development densities ranging between 2.7 and
24.7 hu/ha (1.0 and 10.0 h u / a ) .

3. EXISTING NUMBER CF MAXIMUM HOUSING UNITS AT SATUPATION 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.

**• EXISTING DEVELOPED 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
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Table F-2

Land Use in the Rockavay Valley Facility Planning Area'

Category

Residential

Commercial

Industrial

Public & Semi-
Public

Parks & Open
Spaces

Streets

Railroads/
Utilities

Water

TOTAL3

Boonton

Developed

210 (530)

10 (30)

30 (70)

7tf (ia0)

0 (0)

100 (240)

10 (30)

0 (0)

430 (1080)

Towna

Undeveloped

50 (130)

10 (20)

20 (60)

0 (0)

40 (100)

30 (70)

0 (0)

40 (90)

190 (470)

Dover Town'3

Developed

300 (750)

40 (110)

70 (160)

60 (140)

0 (0)

120 (300)

10 (30)

0 (0)

600 11490)

Undeveloped

20 (50)

0 (0)

20 (60)

0 (0)

80 (190)

10 (30)

0 (0)

0 (10)

130 (340j

Kinnelon

Developed

110 (280)

0 (0)

0 (0)

30 (70)

0 (0)

40,(90)

0 (0)

0 (0)

180 (440)

Borouglrc

Undeveloped

920 (2280)

0 (0)

50 (130)

0 (0)

130 (310)

310 (770)

0 (0)

80 (200)

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. DTPB, 1976
c. KBPB, 1978



Table F~2 (continued)

Land Use in the RVFPA

Category

Residential

Commercial

Industrial

Public & Semi-
Public

Parks & Open
Spaces

Streets

Railroads/
Utilities

Water

TOTAL 3

Mountain

Developed

70 (180)

0 (0)

0 (10)

30 (70)

0 (0)

20 (50)

0 (10)

0 (0)

120 (320)

2aLakes Borough

Undeveloped

0 (0)

0 (0)

0 (0)

0 (0)

40 (90)

0 (0)

0 (0)

10 (20)

50 (110)

Rockaway

Developed

130 (310)

20 (50)

20 (50)

40 (90)

0 (0)

50 (130)

0 (10)

0 (0)

260 (640)

, bBorough

Undeveloped

40 (90)

20 (50)

70 (170)

0 (0)

0 (0)

30 (70)

0 (0)

10 (20)

170 (400)

Victory Gardens Borough0

Developed Undeveloped

20 (60)

0 (0)

0 (0)

0 (0)

0 (0)

10 (20)

0 (0)

0 (0)

30 (80)

0(10)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

0(10)

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 portion.
3. Sums may not be preciae due to rounding and/or metric conversions.

Sources: a. MLBPB, 1978

b. RBPB, 1978
c. VGBPB, 1976



Table ;F-2(continued)

Land Use in the RVFPA

Category

Residential

Commercial

Industrial

Public & Semi-
Public

Parks & Open
Spaces

Streets

Railroads/
Utilities

Water

TOTAL2

Wharton
Developed

130 (330)

20 (40)

40 (100)

10 (30)

0 (0)

40 (110)

20 (40)

0 (0)

260 (650)

Borougha

Undeveloped

60 (150)

0 (0)

140 (340)

0 (0)

30 (70)

30 (70)

0 (0)

20 (40)

280 (670)

Boonton
Developed

590 (1460)

0 (10)

70 (170)

160 (400)

0 (0)

70 (180)

0 (0)

0 (0)

830 (2220;

Township
Undeveloped

1060 (2620)

0 (0).

0 (10)

0 (0)

90 (220)

120 (290)

0 (0)

60 (140)

1330 (3280)

Denville Township
Developed

960 (2360)

30 (80)

50 (130)

300 (740)

0 (0)

230 (560)

40 (100)

0 (0)

1610 (3970)

Undeveloped

1100 (2730)

100 (250)

170 (410)

0 (0)

140 (340)

230 (570)

0 (0)

160 (400)

t§QO (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). Numbers are rounded to nearest 10 ha(a).

2. Sums may not be precise due to rounding and/or metric conversions.
Sources: a. WBPB, 1978

b. BTPPB, 1979
c. DeTPB, 1975



(COTable -P-2 (continued)

Land Use in the RVFPA

7

Category

Residential

Commercial

Industrial

Public & Semi-
Public

Parks & Open
Spaces

Streets

Railroads/
Utilities

Water

TOTAL 3

Jefferson
Developed

810 (1990)

50 (120)

10 (20)

320 (780)

0 (0)

10Q (2 50)

2 0 (50)

0 (0)

1310 (321(D

2aTownship
Undeveloped

3200 (7910)

250 (610)

210 (530)

0 (0)

700 (1720)

410 (1010)

0 (0)

120 (290)

4890 (12,070)

Mine Hill
Developed

160 (390)

0 (10)

0 (10)

10 (30)

0 (0)

40 (100)

40 (90)

0 (0)

250 (630)

Township
Undeveloped

150 (360)

0 (0)

220 (540)

0 (0)

70 (170)

60 (150)

0 (0)

0 (10)

500 (1230)

2cMontville Township
Developed

40 (90)

0 (0)

10 (20)

0 (0)

0 (0)

10 (20)

0 (0)

0 (0)

60 (130)

Undeveloped .

320 (780)

0 (0)

30 (70)

0 (0)

0 (10)

60 (150)

0 (0)

0 (10)

410 (1020)

Notes: 1.

2.
3.

Unite are in gross ha (gross a) except residential, commercial, and industrial categories which
are in net ha (net a) (see Appendix?). Numbers are rounded to nearest 10 ha(a) .
RVFPA.
Suras may not be precise due to rounding out/or metric conversions.

Sources: a. JTPB, 1978
b. MHTPB, 1977
c. MTPB, 1976



Table F-

Land Use in the RVFPA

7
00

Category

Residential

Commercial

Industrial

Public & Semi-
Public

Parks & Open
Spaces

Streets

Railroads/
Utilities

Water

TOTAL 3

Parsippany-Troy

Developed

60 (140)

0 (0)

0 (0)

0 (0)

0 (0)

10 (30)

0 (0)

0 (0)

70 (170)

2a
Hills Township

Undeveloped

30 (80)

.0 (0)

0 (0)

0 (0)

30 (80)

10 (20)

0 (0)

0 (0)

70 (180)

Randolph

Developed

960 (2380)

70 (180)

90 (220)

200 (500)

0 (0)

190 (470)

50 (110)

0 (0)

1560 (3860)

u 2b
Township

Undeveloped

1090 (2690)

40 (90)

200 (490)

0 (0)

280 (680)

220 (560)

0 (0)

30 (80)

1860 (4590)

2c
Rockaway Township

Developed 1

960 (2360)

60 (160)

220 (550)

2530 (6250)

0 (0)

310 (770)

150 (370)

0 (0)

4230 (10460)

Jndeveloped .

2990 (7400)

120 (300)

660 (1640)

0 (0)

1280 (3150)

850 (2110)

0 (0)

690 (1710)

6590 (16310!

Notes: 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 portion.
3. Sums may not be precise due to rounding and/or metric conversions.

Sources: a. PTHTPB, 1976
b. RaTPB, 1979
c. RTPB, 1976



Table P^2 (continued)

Land Use in the RVFPA1

Category

Residential

Commercial

Industrial

Public & Semi-
Public

Parks & Open
Spaces

Streets

Railroads/
Utilities

vtfater

TOTAL 3

2a
Roxbury Township

Developed

30 (80)

0 (0)

30 (80)

0 (10)

0 (0)

40 (90)

50 (130)

0 (0)

150. (390)

Undeveloped

210 (530)

0 (0)

370 (920)

0 (0)

420 (1030)

90 (230)

0 (0)

0 (0)

1090 (2710)

Total
Developed

55.40 (13,690)

300 (790)

640 (1,590)

3760 (9,290)-

0 (0)

1380 (3410)

390 (970)

0 (0)

12,010 (20,740)

Undeveloped

11,240 (27,810)

540 (1,320)

£160.(5,370)

0 (0)

3330 (8160)

2460 (6100)

0 (0)

1220 (3020)

20,950 (51,780)

Notes: 1. Units are in gross ha (gross a) except reUidential, 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 nay not be precise due to rounding and/or metric onversions.

Sources: a. RxTPB, 1977



Table F-3

Estimated Developable Vacant Hectares (Acres) by Permitted Residential Density

Municipality

Boonton Town

Dover Town

Kinnelon Borough *•

Mountain Lakes Borough *

Rockaway Borough

Victory Gardens Borough

Wharton Borough

Boonton Township

Denville Township

Jefferson Township

Mine Hill Township l

Montville Township *

Parsippany-Troy Hills Twp. *

Randolph Township

Rockaway Township *

Roxbury Township •*•

Total2

2.5 (1.0)
or less

0 (0)

0 (0)

642 (1586)

0 (0)

0 (0)

0 (0)

0 (0)

376 (930)

158 (391)

1053 (2603)

0 (0)

139 (343)

0 (0)

506 (1252)

1358 (3356)

0 (0)

4232 (10,461)

Maximum
2.7 (1.1) to
4.9 (2.0)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

78 (194)

397 (979)

510 (1260)

77 (190)

17 (41)

8 (20)

165 (407)

94 (231)

165 (409)

1511 (3731)

Permitted Densities hu/ha (hu/a)
5.2 (2.1) to
9.9 (4.0)

0 (0)

0 (0)

0 (0)

1 (3)

26 (65)

0 (0)

33 (81)

31 (76)

38 (93)

0 (0)

26 (65)

7 (17)

12 (31)

26 (64)

348 (859)

0 (0)

548 (1354)

10.1 (4.1) to
24.7 (10.0)

47 (115)

12 (30)

0 (0)

0 (0)

8 (18)

0 (0)

6 (17)

0 (0)

1 (4)

0 (0)

8 (21)

0 (0)

0 (0)

0 (0)

76 (188)

0 (0)

158 (393)

25.0 (10.1)
or greater

1 (3)

1 (3)

0 (0)

0 (0)

0 (0)

1 (3)

3 (7).

0 (0)

0 (0)

0 (0)

3 (7)

0 (0)

0 (0)

. 0 (0)

0 (0)

0 (0)

9 (23)

Total

48 (118)

13 (33)

642 (1586)

1 (3)

34 (83)

1 (3)

42 (105)

485 (1200)

594 (1467)

1563 (3863)

114 (283)

163 (401)

20 (51)

697 (1723)

1876 (4634)

165 (409)

6458 (15,962)

NOTE: 1. RVFPA
2. Sums may not be precise due to rounding and/or metric conversions.



Table 3?-4

Determination of Net Hectare (Acre) Percentages

O

Municipality

Boonton Town

Dover Town

Kinnelon Borough0

Mountain Lakes Borough

Rockaway Borough

Victory Gardens Borough

Wharton Borough^

Boonton Township

Denville Township

Jefferson Township^

Mine Hill Townshipk

Montville Township

Parsippany-Troy Hills Township01

Randolph Township

Rockaway Township

Roxbury Township**

i

Percent of Gross Hectare (Acre)
Excluded for Streets by Use

Residential

25

25

25

20

25

25

15

10

15

10

20

15

20

15

20

20

Commercial

25

25

25

20

25

25

15

10

15

10

20

15

20

15

20

20

Industrial

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

Sources: a. BTPB, 1974.
b. DTPB, 1976.
c. KBPB, 1978.
d. MLBPB, 1978.

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

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

m. PTHTPB, 1976.
n. RaTPB, 1979.
o. RTPB, 1976.
p. RxTPB, 1977.
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xistinq residential areas will be maintained over the lonq-term
ture (Table F-5). . . ,

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, development densities have historically equalled
maximum densities permitted under each municipality's zoning
regulations. Further, residential developments which are currently
beinq constructed or which are proposed for the near future (within
two years) indicates that historical density trends are being
maintained (Zabihach, MCPB, September 19, 1979)- The number of
housinq 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 be constructed in each
municipality. „

6. CONCLUSION

The product of average household size and the total number of
using units at saturation development yields saturation population

for an area. Saturation populations for each RVFPA municipality
(considering existing zoning regulations and environmental
constraints) are presented in Table F-7.
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Table F^5

Existing Average Development Density
Characteristics in the Rockaway Valley Facility Planning Area

Municipality

Boonton Town
Dover Town
Kinnelon Borough 1

Mountain Lakes Borough 1

Rockaway Borough
Victory Gardens Borough
Wharton Borough
Boonton Township
Denville Township
Jefferson Township
Mine Hill Township1

Montv^lle Township1-
Parsippany-Troy Hills T.3

Randolph Township1

Rockaway Township1

Roxbury Township1

Total2

Residential Land
Developed

net ha

210
300
110
70
130
20
130
590
960
810
160
40
60
960
960
30

5540

(net a)

(530)
(750)

(280)
(180)
(310)
(60)
(330)
(1460)
(2360)
(1990)
(390)
(90)
(140)
(2380)
(2360)
(80)

(13,690)

Existing hu

3032
4992

640
305
2058
378
1790
1011
4473
3130
994
96
367
4010
5814
334

33424

Average
hu/ha

14.1
16.6
5.7
4.2
16.3
15.6
13.3
1.7
4.7
4.0
6.4
2.7
6.4
4.2
6.2
10.4

5.9

Density
(hu/a)

(5.7)
(6.7)

(1.7)
(6.6)
(6.3)
(5.4)
(0.7)
(1.9)
(1.6)
(2.6)
(1.1)
(2.6)
(1.7)
(2.5)
(4.2)

(2.4)

Note: l; RVFPA portion.

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

Sources: USBC, 1970; NJDLI, 1969-1974.
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Estimation of Total Housing Units at Saturation Development

Municipality

Boonton Town

Dover Town

Kinnelon Borough4"
o

Mountain Lakes Borough

Rockaway Borough

Victory Gardens Borough

Wharton Borough

Boonton Township

Denville Township

Jefferson Township^

Mine Hill Township

Montville Townships

Number of Existing

Hul in 1975

3,032

4,992

640

305

2,058

378

1,790

1,011

4,473

3,130

994

96

Parsippany-Troy Hills Township2 367

Randolph Township2

Rockaway Township2

Roxbury Township2

RVFPA Total 3

4,010

5,814

334

33,424

Number of Potential
Hu on Vacant Land
Suitable for Resid.

Development3

958

309

1,110

9

266

30

385

882

1,595

2,766

713

242

112

1,983

6,225

545

18,130

Number of Total
Hu at Saturation

Development

3,990

5,301

1,750

314

2,324

408

2,175

1,893

6,068

5,896

1,707

338

479

5,993

12,039

879

51,554

Notes: 1. Hu » Housing Units
2. RVFPA portion
3. Sums may not be precise due to roundin'

Sources: a. NJDLI, 1969-1974
b. Estimated.



Table

Computation of Constrained Saturation Population

F-15

I

' Municipality

Coluun A

Boontoa Town

Dover Town

Klnnelon Borough*

Mountain Lakes
Borough*

Existing Housing
Units (1975)

Column B

3032

4992

640

305

Maximum Potential Housing Units on Total
Developable Vacant Land

(Excluding Environmentally Constrained Land)

Zoning Category

Column C

R-1A
R-2A
R~2B
R-3A
B-4

Subtotal

R-l
C-l

Subtotal

R

Subtotal

R-A
Subtotal

Maximum
Development

Density
hu/ha (hu/a)

Column D

19.3 (0.0)
19.8 (8.0)
17.3 (7.0)
34.6 (14.0)
34.6 (14.0)

14.3 (5.8)
111.2 (45.0)

1.7 (0.7)

7.2 (2.9)

Net
Vacant
Land
ha (a)

Column E

44 (108)
I (3)
2 (4)
0 (1)
1 (2)

48 (118)

12 (30)
1 (3)

13 (33)

M2 (1S86)
542 (1586)

1 (3)
1 (3)

Potential
New

Housing
Units

Column F
(C.a\ .DxK)

864
24
28
14
28

958

174
135

309

1110
1110

9
9

Total Potential
V Housing Units

ColumnC (Col. B+E)

3990

5301

1750

314

Average
Household

Size

Column H

2.80

2.60

3.49

3.67

Constrained
Saturation
Population

Column I(CoL:GxH)

11,122

14,843

6108

1152

NOTE: *RVFPA port lot).



Table F-7 (continued)

Computation of Constrained Saturation Population

Municipality

Column A

Rockavay Borough

Victory Cardans Borough

Uharton Borough

Existing Housing
Units (1975)

Column B

r

2058

378

1790

Maximum Potential Housing
Developable Vacant

Units on Total
Land

(Excluding Environmentally Constrained 1

Zoning-Category

Column C

R-1A
R-l
R2
R3
O-B

Subtotal

Mr
Subtotal

R-l
R-100
R-65
RM-65

A
P

Subtotal

Maximum
Development

Density
hu/ha (hi/a)

Column D

5.4 (2.2)
7.2 (2.9)
10.9 (4.4)
17.3 (7.0)
7.2 (2.9)

25.0 (10.1)

5.4 (2.2)
8.6 (3.5)
14.3 (5.8)
21.5 (8.7)
30.9 (12.5)
14.3 (5.8)
•

Net
Vacant
Land
ha(n)

Column E

15 (36)
8 (21)
4 (9)
4 (9)
3 (8)

34 (83)

t ( 3 )

1 (3)

31 (77)
2 (4)

4 (11)
2 (5)
3 (7)
0 (1)

42 (105)

Land)

Potential
New

Housing
Units

Column P
(C.o\ JlxJ )

79
61
40
63
23

266

30

30

169
14
64
44
88
6

385

Total Potential
Housing Units

ColumnC (Col. B+E)

2324

408

2175

Average
Household

Size

Column H

2.96

3.26

2.82

Constrained
Saturation
Population

Column KCoLCxB.)

6879

1330

6134

NOTE: *RVPPA portion.
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Table FW (continued)

Computation of Constrained Saturation Population

Municipality

Column A

Boonton Township

Denvllla Township

Jefferson Township*

VOTE: "HVtPA poTtloo.

Existing Housing
Units (1975)

Column B

1011

4473

3130

Maximum Potential Housing Units on Total
•Developable Vacant Land

(Excluding Environmentally Constrained Land)

Zoning-Category

Column C

R-l
R-2
R-3
R-4

Subtotal

R-C
R-l
R-2
R-2A
R-3
R-4
C

Subtotal

R-E
R-l
R-2
R-3

Subtotal

Maximum
Development
Density

hu/ha (hu/a)

Column D

1.2 (0.5)
2.7 (1.1)
3.7 (1.5)
5.4 (2.2)

2.7 (1.1)
2.7 (1.1)
7.2 (2.9)
9.6 (3.9)
14.3 (5.8)
21.5 (8.7)
1.2 (0.5)

0.7 (0.3)
1.7 (0.7)
2.7 (1.1)
3.5 (1.4)

2)et
Vacant
Land
ha(a)

Column E

376 (930)
42 (105)
36 (89)
31 t76)

485(1200)

164 (404)
233 (575)
30 (73)
8 (20)
0 (1)
1(3)

158 (391)

594(1467).

700(1730)
353 (B73.)
172 (424)
338 (836)

363(3863).

Potential
New

Housing
Units
Column F
frnl.DxE)

465
116.
134
167

.882

444
633*
212
78
6 •
26

.126.

1595

519
611
466.
1170
2766

. Total Potential
Housing Units

ColumnG (Col. B+E)

1893

6068

5896

Average
Household

Size

Column H

3.00

3.09

Constrained
Saturation
Population
Column I(CoLC*H)

5679

.11.688



Table F-7 (continued)

Computation of Constrained Saturation Population

Municipality

Column A

Mint Hill Township*

Montville Township*

Parslppany-Troy Hills
Township*

Existing Housing
Units (1975)

Column B

994

96

367

Maximum Potential Housing Units on Total
Devalopoble Vacant Land

(Excluding Environmentally Constrained Land)

Zoning Category

Column C

R-130
R-60
R-30
R-CA
R-SR

Subtotal

•"" ™ "I1-

R-l
R-3
R-4
R-5

Subtotal

R-l
R-3

Subtotal

Maximum
Development
Density

hu/ha (hu/a)

Column D

2.7 (i.i)
2.7 (1.1)
7.2 (2.9)
24.7 (10.0)
37.1 (15.0)

1.0 (0.4)
4.0 (1.6)
5.4 (2.2)
7.2 (2.9)

2.7 (1.1)
7.2 (2.9)

Set
Vacant
Land
haCn)

Column E

46 (114)
31 (76)
26 (65)
8 (21)
3 (7)

114 (283)

139 (343)
W (41)
6 (15)
1 (2)

163 (401)

8 (20)
12 (31)

20 (51)

Potential
New

Housing
Units
Column F
(Col r'DxE)

125
84
189
210
105

713

137
66
33
6

242

22
90
112

Total Potential
Housing Units

ColumnC (Col. B+E)

1707

338

479

Average
Household

Size

Column H

3.12

3.43

n

2.77

Constrained
Saturation
Population

Column I(CoL ;CxH)

5326

1159

1327

NOTE: *RVTPA portion.
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Table F-7 (continued)

Computation of Constrained Saturation Population

Municipality

Column A

Randolph Township

Rockaway Township*

Roxbury Township

RVFPA Total 2

Existing Housing
Units (1975)

Column B

4010

5814

334

33,424

Maximum Potential Housing Units on Total
Developable Vacant Land

(Excluding Envlronnentally Constrained Land)

Zoning Category

Column C

RLD-3
R-l
R-2
R-3

Subtotal

R-88
R-44
R-25
R-20
R-15
R-13
R-6
RMF
OR
H

Subtotal

OS/GU
R-2

Subtotal

Maximum
Development
Density

hu/ha (hu/a)

Column D

0.7 (0.3)
2.5 (1.0)
4.2 (1.7)
7.2 (2.9)

1.2 (0.5)
2.5 (1.0)
4.2 (1.7)
5.4 (2.2)
7.2 (2.9)
8.4 (3.4)
18.0 (7.3)
24.7 (10.0)
20.0 (8.0)
1.2 (0.5)

2.7 (1.1)
4.2 (1.7)

Set
Vacant
Land
ha (a)

Column E

85 (210)
421 (1042)
165 (407)
26 (64)

697 (1723)

113fl (2813)
71 (175)
94 (231)
130 (322)
196 (483)
22 (54)
5 (13)
56 (139)
15 (36)
149 (368)
1876 (4634)

101 (250)
64 (159)

165 (409)

6458 (15962)

Potential
New

Housing
Units

Column F

63
1042
692
186

1983

1407
175
393
708
1401
184
95

1390
288
184

6225

275
270

545

18,130

Total Potential
Housing Units

Column G (Col. B+E)

5993

12,039

879

51.554

Average
Household

Size

Column H

3.02

3.29

3.10

Constrained
Saturation
Population

Column I (Co L Cxi!)

18,099

39,608

2725

157,979
NOTE: 1.RVFPA portion.

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

DERIVATION OF A MULTIPLIER FOR MORRIS COUNTY

The concept of a regional multiplier is based upon the idea that
any expenditure 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 "leakaqes11 out of the economy of the area beinq
studied. These leakaqes reduce the size of the original expenditure
effect durinq 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. In reality, if
the leakaqes are at all significant, the expenditure effect becomes
neqliqible after only a small number of rounds.

The maior forms of leakage out of the economy are three: taxes,
consumer savinqs, and imports. Taxes siohon purchasinq power away
from consumers both directly throuqh taxes on income and indirectly
throuqh taxes on property, goods, and services. Consumer savinqs
represent generally a small part of a consumer's disposable income
that is not spent on the consumption of qoods or services. Imports
may be especially significant at the reqional level, because a
siqnificant porportion of the qoods and materials purchased within a
reqion are likely to originate in other areas. The import effect is
important in diffusinq 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
condensation and welfare payments into a reqion. 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 oayments decreases. This reduces the multiplier effect of
any increased expenditure within the region.

IQE% OF THE MULTIPLIER

Total reqional income is the sum of local consumption spendinq,
local investment spending, government spending within the region, and
net exports (this last term may be negative). Algebraically,
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Y = C(Yd, T) • I • G • X - M(C(Yd, T) )
here:

Y = total reqional income.
Yd * disposable personal income.
T = qovernment transfer spendinq.
C (Yd, T) = consumption out of available income

(disposable income plus transfer payments).
I « local investment spending.
G « local government spending.
X = regional exports.
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 be a constant proportion of total personal
income: Yd = aY«

2. Consumotion spending is assumed to be a linear function of
disposable income and transfer payments: C = b • 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 Y,

so that T = T(Y) . Because T is a declining function of Y, 6T <0.
6Y

Then Y = b f c (aY • T (Y) ) • I * G * X - n - mc(aY + T(Y)).

Then dY = c(adY • 6T dY) • d l • dG • dX - mc(adY • 6T dY) .
6Y 5Y

This expression produces the reqional multiplier for chanqes in
qovernment expenditures, private investment spending, and regional
exports as a function of:

a = the proportion of disposable to total personal income.
c = the propensity to spend disposable income.
M = the percent of total consumption spent on imported goods

and services.
6T = the chanqe in the level of transfer payments
6Y due to chanqes 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 income
estimates for Morris County are not available. Based on a 1970 Morris
County mean family income of $15,233 (USBC, 197 0) , an average
household of a married couple and one child would pay 9.7 percent and
1.6 percent 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, c eguals 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 propensity 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 w-ill
give a reasonable approximation of the proportion of additional income
actually spent.

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

benefits which will result from an increase in regional income and

employment. A value of 6T = - (V) (U) (S) where:
6Y S

V = the current average weekly benefit under the unemployment
compensation program.

ri = the percentage of total unemployed receiving benefits.

K * the proportion of the increased expenditures going to wages.

= the current average weekly wage in the area.
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The value of V as determined from 1978 statistics on total
benefit payments and the averaqe number of claims per week in Morris
County is $85.15 (Selfridqe, NJDLI, January 7, 1980).

The value of U depends on: the number of jobs created, the
percentaqe of total unemployed workers actually receiving unemployment
benefits and the impact of new job opportunities on attracting more
individuals into the labor force.

A.n estimated 62 percent of Morris County's total unemployed
received benefits durinq an average week of 1978 (Selfridge, NJDLI,
January 7, 198 0).

The value of K depends upon the percentage of total county-wide
expenditures going 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, 197 8).

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:

§1 = - (V) (U) (*) = * (85. 15) (0.62) (0.75) = -0.135
5Y S 292.94

This indicates that for every dollar of extra income generated in
the county, approximately 1.3*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 qoods and services
imported from outside the county. Therefore, m is estimated to be
approximately 0.75.

Thus:

Multiplier = 1
1 - c (1-m) (a + 6T)

5Y

MultiDlier = 1
1 - 0.91(1-0.75) (0.882 - 0.135)

Multiolier = 1.20
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