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Robert M. Hordon, Ph.D.

Water Resources Consultant
8 Dov Place

Kendall Park—N. J. 08824
(201) 297-8899

ENVI RONMENTAL REPORT
in the matter of
COUNTRYSI DE PROPERTI ES, | NC.
AND WALLACE & CZURA LAND CO.
ver sus

RI NGACOD BOROUGH

Prepared for:
Lawrence D. Katz, Esq.

Scangarel |l a, Feeney & Katz
Ponpt on Pl ai ns, New Jersey

August 8, 1983
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Robert M. Hordon, Ph.D.
Water Resources Consultant

\5 8 Dov Place

Kendall Park, N. J. 08824

(201) 297-8899

Cctober 3, 1984

M s. Barbara \Wal sh : -
Land Use Adm nistrator

R ngwood Bor ough

Ri ngwood, New Jersey 07456

Dear Mrs. Wl sh:

Pursuant to your recent request, enclosed please find
copies of the following reports:

1. "Environnental Report in the matter of Country-
side Properties, Inc. and Wall ace & Czura Land Co.
) versus R ngwood Borough", August 8, 1983, 115 pp.
2. "Environnental Factors and Planning: A Brief Review
of Selected State Docunents", Decenber 15, 1983,
10 pp.
3. "Environnental Factors and Planning: Ri ngwood's

Desi gnation under the State Devel opnment Cui de Pl an®
Decenber 30, 1983, 9 pp. '

Very truly yours,

5003 7. oAl

Robert M Hordon
RVH mk

Ends.
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T . Robert M. Hordon, Ph.D.

Water Resources Consultant
8 Dov Place
Kendall Park, N. J. 08824

(201) 297-8899

August 10, 1983

Lawr ence D. Katz, Esq.
Scangarella, Feeney & Katz
Box 216 ,
Ponpton Pl ains, NJ 07444
Dear Larry:

Encl osed pl ease find ny Environnental Report re:
Countryside Properties, Inc. versus R ngwood Borough.

Pl ease feel free to contact nme at any tine if you need
additional information or clarification. | expect to be

in New Jersey for the renmai nder of August except for the
week of August 29 - Septenber 2, 1983.

Very truly yours,

Robert M Hordon
RVH nk

Encl s.

cc: M. Ceorge N. Hol zapfel, Jr.
M . Mal col m Kasl er
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SUMVARY AND CONCLUSI ONS

BACKGROUND
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Robert M. Hordon, Ph.D.

Water Resour cesConsultant
8 Dov Place
Kendall Park, N. J. 08824

..... e -1 - (201) 297-8899

. SUMVARY AND CONCLUSI ONS

1. The total population in R ngwod in 1980 was estinmated
to be 12,625, of which an estimated 10,380 (or 82.2 percent of

the total popul ation) depended wholly on public water systens.

2. The W ndbeam and Skyline public water systens serve an
esti mat ed popul‘ation of 10,000 in the eastern part of the
borough. The average annual consunption was 0.52 ngd (mllion
gall ons/day) in 1982 which is nmuch less than the diversion
rights for the 8 wells in the two systens (including the Beattie

Lane well) of 1.58 nyd.

The W ndbeam and Skyline systens are in the process of
beconmi ng one integrated system whereas the Upper R ngwood or

M ne area supply remains a snmall separate system

3. Ringwood can also purchase up to 2.0 ngd fromthe
Passai ¢ Vall ey Water Conm ssion at Wanaque Reservoir in addi-

tion to supplenentary purchases from Wanaqgue Bor ough.

4. The major problemw th the R ngwood public water
systemis one of distribution rather than supply. Specifically,

ol d undersized pipes in the Wndbeam systemand limted ability
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Robert M. Hordon, Ph.D.

to transfer water fromthe Skyline systemwhere the new Beattie
Lane well is located represent distributional problenms. The

favorabl e supply factors for Ri ngwood include the addition of

the high yielding Beattie Lane well (510 gal s/ mnute) and

the ability to purchase up to 2.0 ngd of treated water from a

maj or purveyor whenever it is needed.

5. Approximately 2,245 persons (or 17.8 percent of the
total population) are not served by public water systens and are
therefore, dependent on donestic wells. The dry year yield
from the Precanbrian bedrock formations is estinmated to be
in the range of 0.12 - 0.20 ngd/square mle. Based on an
estimated per capita consunption rate of 75 gal s/ person/day and
assum ng 3 persons/dwelling unit, it takes about one acre to
supply each dwelling unit with sufficient ground water. This
residential density recomendation is based only on water

supply and excludes water quality considerations.

6. The overwhelmng majority of residences in R ngwood
(97 percent) rely on onsite septic systemdisposal. Only 122
resi dences (out of a total of 3,853 residences in the borough)

are connected to two small package treatnent plants.

The Janes Drive package plant on H gh Mountain Brook
serves 108 residences and generally operates at or above its

design capacity of 36,000 gallons/day. Expansion of the plant

1-2
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-é;; may not be cost-effective since some form of advanced wast e
treatment and nutrient removal may be required in order to
avoi d potential eutrophication problens in Skyline Lakes

which are only 0.6 m|les downstreamof the outfall [ ocation.

Since the bulk of the population in Ringwod is not served
by public sewers, it is inportant to recognize the physica
properties of the soil that affect the Iong-tern1viabi|ity of

onsite septic disposal systenms. These properties include:

a. soil perneability (ability of water to nove through
the soil);
b. depth to seasonal high water (nust be at |east 4
"X feet);
c. depth to bedrock (nust be at |east 10 feet bel ow
the finished ground surface);
d. sl ope;

e. rock outcrops.

Based on these physical properties, the Soil Conservation
Service classifies all soils as having either slight, noderate,
or severe limtations for devel opnment, including septic tank
di sposal fields. The vast najority of the soils in Ringwod
(about 89 percent) have noderate-severe and severe limtations
for developnment. Only 5 percent of the soils in the borough

have noderate or slight limtations for devel opnent.
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8. Anitrate dilution nodel for onsite disposal of donestic

wast ewat er provides for the determ nation of residential |and

use densities (i.e., mninmumlot sizes) based on the anount of
nitrates originating fromseptic systens that can be rel eased
into an aquifer w thout contravening water quality standards.
Application of the nodel to those areas in R ngwood w t hout
public water and sewer indicates that residential |ot sizes
ranging from2.3 - 3.9 acres/dwelling unit (depending upon

soil type) wll prevent potential ground water contam nation

by nitrates.

9. A brief history of the sewering issues in R ngwood
reveal s that sone of the nunerous factors underlying the |ong
sewering versus non-sewering controversy include, but are

not limted tos the follow ng:

a. existing dry sewers (nostly around Cupsaw Lake
but also in other parts of the |akes study area);

b. existing small package plants with limted service
areas which are operating at or above their design
capacity;

c. presuned septic system failures and questions about
whet her or not they can be repaired,;

d. older hones on snmall rocky lots built right along

the shores of recreational | akes;
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e. a preponderance of soils with severe limtations for
onsite septic systens;

f. proposals for devel opnent densities that could |ead
to potential nitrate contam nation of wells;

g. devel opnent pressures for nulti-famly housing;

h. public opposition to sewers.

10. Alternative designs for onsite wastewater disposa
systens may be considered when site conditions preclude the
use of conventional septic disposal. These alternative designs
i ncl ude nound systens, artificial drainage systens (curtain
drains), denitrification systens, aerobic (extended aeration)

units, and cluster or conmunal systens.

Many of these designs are nore costly than conventi onal
systenms, and al so have continuing operation and nmai nt enance
expenses. The selection of a particular type of alternate

desi gn depends upon detailed site investigation.

11. Until the sewering question is resolved, it is dif-
ficult to see how any high density devel opment such as multi -
famly housing can occur in Ringwood. In specific cases, sone
type of alternative (and expensive) disposal design nﬁy be
adopt ed, but each design would have to be considered carefully
in order to evaluate its efficacy in renoving contam nants.

It is worthwhile noting here that aerobic systens, one conmon
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type of alternative design, does not renove nitrates from

the effl uent.

In the absence of public sewers, admttedly a distinct
possibility in R ngwod for years to cone, wastewater disposa
options in the borough would mainly rest on the capability of
the soils to handl e septic systemeffluent, both quantitatively
(hydraulically) and qualitatively (contam nant renoval). In
this instance, given the physical limtations found in the soils
of Ri ngwood, the establishnent and/or continuance of sone form

of low density zoning is justified.

12. Steep slopes represent one inmportant formof a critica
area. Nunmerous comrunities, both in New Jersey and in other
states, have recogni zed that construction activities on hill-
sides can result in severe erosion and runoff problens.
Consequently, many of these conmmunities have adopted some form
of slope-density regulation governing perm ssible devel opnent
densities on steep slopes. Ringwod s slope-density ordinance

is therefore quite typical in this regard.

Ri ngwood happens to be located in that portion of New
Jersey (the Hi ghlands region) where steep slopes are the rule
rather than the exception. This neans that |arge portions of
the borough are environnmentally sensitive and it is only
reasonable to expect that this factor be taken into considera-

tion in the zoning process.

1-6
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13. Anthropogenic activities fromboth point and non-
poi nt sources may introduce pollutants into the aquatic
envi ronment and degrade water quality. One recognized mnet hod
of avoi ding degradation of the aquatic environnent is to protect
the nost sensitive species within the aquatic connunity, t here-
by presunably protecting the entire system Trout require very
high quality waters and are particularly sensitive to changes
in environnental conditions. Thus, if we base water quality
and physical habitat recomendations for trout waters on trout
requirements, sufficient protection and preservation of

aquatic life in these waters from degradati on should result.

Al nost the entire borough of R ngwood has either trout pro-
duction or trout maintenance waters. The only part of the
borough that has non-trout waters is the Skyline's Lakes section

south of H gh Muntain Brook.

Potential stormwater runoff contam nation assunmes even
greater inportance when receiving waters are classified as
either trout naintenance or trout production. Nonpoint source
pollutants from stormmater runoff generally increase as devel op-
ment density increases, although mtigative neasures can be
enpl oyed so as to reduce anticipated | oads. These nitigative
measures are sonmewhat nore difficult to enploy on steeply

sloping lands as they are expensive and require nore |and.

1-7
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14. Several mmjor state docunents (Northeast New Jersey
Wat er Qual ity Managenent Pl an, State Devel oprnent Guide Pl an,
and New Jersey Stormnater Quantity/Quality Managenent Manual)
and judicial decisions (Munt Laurel I1) clearly indicate that
environnmental factors should play an inportant role in the
zoning process. All of the aforenentioned reports stress the
rel ati onship between water quality, land use and critica
environmental areas. Furthernore, the Minicipal Land Use Law
requires municipalities to take environnental factors ihto

account in the preparation of master plans.

Envi ronment al | y- based master planning can identify areas
where devel opnent could result in substantial |ocal and
regional water quality problems. Ringwood is |located in that
part of New Jersey where environmentally-sensitive |ands
(steep slopes, soils with severe limtations for onsite septic
systens, wetl ands, woodl ands, etc.) predom nate. |In addition,
all of Rngwod is located within a headwater area. Most of
Ri ngwood drains into Wanaque Reservoir while the southeastern
section of the borough drains into the Wanaque R ver and then
the Passaic R ver which is used as a source for public potable
wat er supply. The inportant thing is that uncontrolled

devel opnent in headwater areas can result in substantial

1-8
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| ocal and regional water quality inpacts.

In conclusion, it is only reasonable for good planning

in R ngwood to include environnental

process.

1-9
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Robert M. Hordon, Ph.D.

Water Resources Consultant
8 Dov Place
Kendall Park, N. J. 08824

(201) 297-8899

1. BACKGROUND

As a consequence of litigation in the matter of Cbuntry-
side Properties, Inc., et als., v. Mayor and Council of the
Bor ough of Ri ngwood, Doéket No.: L-67718-80, in the Passaic
County Superior Court, R M Hordon (hereinafter designated
as "Consultant") was contacted by Richard J. C emack, Esq.
in a letter dated Cctober 9, 1981, to assist defending the
borough in the lawsuit. An Agreenent between the Consultant
and the governing body of R ngwood was nmade on Novenber 20,
1981 wherein the Consultant woul d perform such geographical,
hydrol ogi cal, soils, environmental, and other studies that

woul d be appropriate to the case.

Foll owi ng the adoption of a new conprehensive zoning
ordi nance, the plaintiffs instituted a new action entitled:
Countryside Properties, Inc., a N J. Corporation and Wal | ace
and Czura Land Co., a N J. Partnership versus Mayor and

Counci | of the Borough of R ngwood and the Pl anni ng Board of

t he Borough of Ri ngwood, Docket No.: L-42095-81. Consequently,

an addendumto the Novenber 20, 1981 Agreenent was nade on

II-1
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;;) May 11, 1982 wherein the services of the Consultant were to

be retained to aid in the defense of the borough.

The encl osed report covers the environnental areas

mentioned in the agreenent.

I1-2



Robert M. Hordon, Ph.D.

Water Resour ces Consultant
8 Dov Place
Kendall Park, N. J. 08824

(201) 297-8899

. WATER SUPPLY IN RINGWOOD

Outline

Summary and Concl usi ons
The W ndbeam Water System
The Skyline (Min) System

The Upper Ringwood (Mne Area) System

m O© o w »

Donestic Wells

Li st of Tabl es

[11-1. Public Water Supply Wells in R ng-wood, N J.

[11-2. 1982 Average Water Consunption for the Skyline (Min)
and W ndbeam Wat er Systens (in MGD) .

[11-3. Average Annual Water Consunption for the Skyl i ne
(Main) System 1969-82.

I11-4. 1982 Average Water Consunption in the Upper R ngwood
(M ne) Area.
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Robert M. Hordon, Ph.D.

Water Resources Consultant

8 Dov Place
Kendall Park, N. J. 08824

(201) 297-8899

[11. WATER SUPPLY I N RI NGAOOD

A. Summary and Concl usi ons

1. The total population in Ringwood in 1980 was ésti mat ed
to be 12,625. Qut of this total, an estinmated 10, 380. (or 82.2
percent) depend wholly or partly on nunicipally supplied public
pot abl e wat er .

2. The three public water systens serving R ngwood are as

fol l ows:
1982 Esti mated Average Consunption
WAt er System Popul ati on Served in 1982 (M3D)
Skyline (Main) 5, 000 0.277
W ndbeam 5, 000 0. 243
Upper R ngwood (M ne) 380 0. 030
10, 380 0. 550

3. The Wndbeam and Skyline systens obtain water from5
wells and 3 wells, respectively. A new high-vyielding well
(Beattie Lane) is expected to conme on line by August, 1983 for the
Skyl i ne system

4. The W ndbeam and Skyline systens are in the process of
becom ng one integrated system whereas the Upper R ngwood (M ne
area) supply remains a small, separate system

5. Ringwood can al so purchase up to 2.0 ngd (mllion gall ons/
day) fromthe Passaic Valley Water Commi ssion at a wholesale rate

of $515 per mllion gallons. This surface water is obtained from
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a 16" connection through Wanaque Borough to a transfer point bel ow
the North Jersey District Water Supply Comm ssion water treatnent

pl ant near the Wanaque Reservoir

6. In addition, Ri ngwood purchases 5-6 mllion gallons per
year from Wanaque Borough, at a cost of $800/Ms (mllion gallons)
t hrough an 8" connection. This water is used to supplénent wat er

distribution in portions of the Skyline system

7. The total diversion rights for the Skyline and W ndbeam

systens are 1.58 ngd, as foll ows:

Exi sting diversion rights for R ngwood: 0.856 ngd

Diversion rights for Beattie Lane: 0.724 nud
Total diversion rights: 1.580 nyd

8. The mmjor problemw th the R ngwood public water system

is one of distribution rather than supply. Specifically, undersized

pipes in the Wndbeam systemand limted ability to transfer water
fromthe Skyline systemwhere the new Beattie Lane well is |ocated
to the Wndbeam systemrepresent distributional problenms. The

favorabl e supply factors for Ri ngwood include the addition of the
high yielding Beattie Lane well and the ability to purchase up to

2 ngd of finished water froma major purveyor whenever it is needed.

9. Per capita consunption of water in R ngwood for 1982
averaged 55 and 49 GPCD (gallons/capital/day) for the Skyline and
W ndbeam systens, respectively. These GPCD rates are |ower than
other communities in New Jersey and are probably caused by one or

nore of the follow ng factors:

[11-2
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;ib a) the use of existing, onsite donestic wells as a suppl e-

- mentary source of water,*

b) the presence of septic systens which tends to reduce
wat er usage;

c) the lag effect of drought-inposed restrictions in 1981.

10. Approximately 2,245 persons (or 17.8 percent of the
total population of Ringwood) are not served by public water
systens and are therefore dependent on donestic wells. The dry
year yield fromthe underlying Precanbrian bedrock is estinmated
to be in the range of 0.12 - 0.20 ngd/sguare mle. Based on an
estimated per capita consunption rate of 75 GPCD and 3 persons/
dwelling unit, it takes about one acre to supply each dwelling
A unit with sufficient ground water. This residential density recom
A mendation is based only on water supply and excludes water quality

consi der ati ons.

B. The W ndbeam Wat er System

The W ndbeam Water Conpany was a snal | privaté pur veyor
servicing honmes in the Erskine and Cupsaw Lakes areas of Ri ngwood.
The systemwas purchased by R ngwood in 1978 and the diversion
rights of the Wndbeam conpany were transferred to the' borough on

Decenber 12, 1980.

As shown in Table 1, the Wndbeam system consists of 5 wells,
three of which are drilled in bedrock and the remaining two in sand

\ and gravel. Sonme of the yields fromthe bedrock wells have been

[11-3
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"*X decreasing in recent years, presunably reflecting the Iimted

~——

storage within the Precanbrian bedrock.

The average water consunption for the Wndbeam systemin
1982 is shown in Table 2. The consunption ranged froma | ow of
0.215 ngd in July to a high of 0.268 in May, averaging 0.243 nyd
for the year. The relatively |ow maxi mum nonth/ m ni rru‘m nonth ratio
of 1.25 indicates the limted variation fromnonth to.nonth during

t he study.

Based on an estinmated popul ati on served of 5,000, the per
capita consunption of water for the Wndbeam systemin 1982 was
49 GPCD (gal s/ person/day). All residents in the Wndbeam service
area at present are on their own septic systenms. In addition, the

| ow per capita consunption may be caused by the fact that sone of

\ o

the hones in the area use older, onsite wells to suppl enent the

muni ci pal supply (MalcolmPirnie, 1979).

One of the major problens in the Wndbeam systemis the
exi stence of undersized and shal |l ow pipes - sone of the lines are
as small as 1-1/2". Shall ow pipes of course are prone to frost

damage and shoul d have been dug at greater depths in the ground.

The W ndbeam systemis now connected to the main R ngwood
supply by an 8" line along Janmes Drive to Ad Forge Road (see
Fig. 1). As the newsources of water for eastern R ngwood are
devel oped (Beattie Lane and the PV connection) in the Skyline
Lakes section, the ability to transfer water fromthe main R ngwood

J supply to the Wndbeam section becones paranount. This is considered

[11-4
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to be a distributional problemrather than one of inadequate source

supply (Zaniello interview, Dec. 1, 1982).

C. The Skyline (Main) System

Ri ngwood Borough acquired the distribution systemin the
Skyl i ne Lakes area on January 1, 1969 (Water Supply Apbl i cation
No. 1439, NJDEP, Trenton). The High Point distribution system
and wells was acquired fromthe devel oper by R ngwood and added
to the Skyline systemlater on (Water Supply Application No. 1445,
NJDEP, Trenton).

The Skyline systemnow consists of 3 wells (soon to be 4).
Two of these wells are drilled in bedrock and the other two are in

sand and gravel (see Table 1).

The wat er consunption in 1982 for the R ngwood systemis
shown in Table 2. The values range from0.198 ngd in April to a
high of 0.471 ngd in July, averaging 0.277 for the year. The
maxi num nont h/ m ni num nonth ratio for the Skyline system al one was
1.66 which is slightly greater than the ratio of 1.25 for the

W ndbeam system (see Table 2).

The diversion records for the Skyline and W ndbeam systens
for part of 1982 were affected by the purchase of water fromthe
Passai c Valley Water Commi ssion (PVWC). R ngwood has a 16" connec-
tion with the PWAC t hrough Wanaque Borough (Kane interview, Dec. 3,
1982). The Ringwood contract with the PWAC was made on Cct. 3, 1979

and allow the purchase of up to 2 ngd of finished water fromthe

[11-5
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-y PVW's allotnent of Wanaque Reservoir water at a whol esale price
- of $515/mllion gallons. The contract runs for 15 years and al so
does not require a mninmum purchase (Inhoffer phone interview,

Dec. 10, 1982). -

The per capita consunption of water for the Skyline system
was 55 GPCD in 1982, based on an estinmated popul ation served of
5,000. Note that this per capita consunption rate (55 GPCD) was
slightly greater than that for the Wndbeam system (49 GPCD) for
1982. However, both per capita values are |ower than what one
woul d expect fromsingle famly honmes. Again, the fact that some
of the homes in the Skyline service area have their own wells to
suppl ement the nmunici pal supply hel ps to explain the | ower consunp-

tion val ues.

Tabl e 3 shows the average annual water consunption for the
Skyline systemfrom 1969 to 1982. Note that the consunption has

been reasonably steady for the past 5 years.

The Beattie Lane well represents the newest addition to the
Ringwood list of wells. It is an 8" well drilled in 1981 to a
depth of 89 feet in a sand and gravel deposit. The new well (now
known as Ringwood Well No. 9) has a reported yield of 510 GPM (or
0.734 mgd) based on a 72-hour drawdown test conducted during Jan.
5-8, 1981 (Water Supply Application No. 1856, NJDEP, Trenton).
The specific capacity, which is a neasure of the hydraulic properties
of a well (yield divided by drawdown), is a very high 39.23 gallons/

A foot of drawdown. This well is productive enough to supply all of

Y
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' the existing served areas of ‘the W ndbeam and Skyline systens if
the distribution systemcould be strengthened in the form of addi-
tional punp houses and storage tanks. The Beattie Lané well is
expected to cone on |ine by August, 1983 (MDowel|l phone interview,

June 23, 1983).

Ri ngwood has been granted diversion rights of 22,032,000
gallons/nmonth (or 0.724 nmgd) for a maxi mumnonth for the Beattie
Lane wel | (Water Supply Application No. 1856, NJDEP; Trenton).
This anount alone (0.724 nmgd) is nore than the conbined 1982
average annual punpage of 0.550 ngd for the entire borough of
Ri ngwood which is served by public water. This easily explains
the significance of the Beattie Lane well to the overall water

supply picture in R ngwood.

The Beattie Lane diversion rights of 0.724 ngd is in addition
to the existing diversion rights of Ri ngwood for 0.856 ngd. This
brings the total diversion rights for the Skyline and W ndbeam
systens to 1.58 ngd which is well in excess of the anticipated

denmand.

Ri ngwood can al so purchase additional water from Wanaque
Bor ough t hrough an 8" connection at a whol esal e cost of $800/mllion
gallons. G ven the PWL connection and the Beattie Lane wel |, it
is expected that the Wanaque Borough connection would be used only

for energency purposes.

The conbi ned Skyline and W ndbeam systens served an estinated
AN X
J 10, 000 people in 1982‘mﬁth an annual average consunption of 0.519

ngd. The overall per capita consunption rate was 52 GPCD (see Table 2).
[1-7
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D. The Upper Ringwood (Mne Area) System

The upper Ringwood or mne area is supplied by an open
spring opposite the municipal building on Margaret King Ave. The
average consunmption in 1982 was 30,000 GPD (gall ons/day), which
when combined with an estimted popul ati on served of 380 results

in a per capita consunption rate of 79 GPCD (see Table'4).

The diversion rights for the mne area of 75,000 GPD dates
back to an agreement with the people who owned the upper Ri ngwood
m nes prior to the construction of the Wanaque Reservoir and the
North Jersey District Water Supply Comm ssion (NJDWSC). The
agreement is in the form of deed reservations which reflect use
restrictions fromthe m ning days for the m ne area (Peck phone

interview, Feb. 11, 1983).

The NJDWSC has no objections to the use of the 75,000 GPD
either within or outside the immediate m ne area for either resi-
dential, commercial or industrial uses (Noll interview, March 2
1983). This means that part of the 75,000 GPD cou[d be transferred
to the W ndbeam system if a pipeline were constructed to connect
the two systems. However, the NJDWSC woul d oppose any surface
wat er diversion greater than 75,000 GPD in the mne area (Noll

phone interview, June 23, 1983).

Interestingly, ground water diversions would be perm ssible
in the m ne area subject to NJDEP regul ati ons governing diversions
greater than 100, 000 GPD. The di fference between the NIJDWSC concern
over surface vs. ground water diversions presumably reflects the

uncertainties over ground water flow into the Wanaque Reservoir.
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In sum the upper R ngwood supply is a snmall water system
which is not now connected to any other public systemin R ngwood.
The current usage of 30,000 GPD is less than half that of the
75,000 GPD diversion, indicating that the systemhas additiona

capacity to take on new custoners in the future.

E. Donestic Wl |l s

The total population of Ringwood in 1980 was estimated to be
12,625. The estinmated popul ation served by public water systens
was 10,380 (or 82.2 percent of the total). This |eaves an esti -
mated 2,245 persons (or 17.8 percent of the total R ngwood popu-
| ati on) dependent on |l ocal, onsite donmestic wells. Mst of this

popul ation is located in Stonetown.

Wl |l yields in unconsolidated formations (such as sand and
gravel deposits) are primarily a function of the degree of
"primary porosity"” of the underlying formation. In this instance,
water is stored within the pore spaces surroundi ng the individua
grains of the earth material. |In contrast, well yields in conso-
lidated formati ons (such as Precanbrian bedrock) depend upon the
degree of "secondary porosity" within the formation. The term
"secondary porosity" refers to the anobunt of space that is avail-
able within a formation to store water as a consequence of frac-
turing and faulting. Qbviously, the nore nunmerous, |arger and
i nterconnected the fractures are within a formation, the higher

the antici pated yi el ds.
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Well yields in fractured formations are also nore difficult
to predict, inasnmuch as the "internal plunbing and degree of
fracture interconnection is extrenely variable. This hel ps explain
why well yields can vary widely within a short distance; the higher
yielding well sinply intersected a |arger and nore interconnected

set of fractures.

The underlying geologic formation in Ringwod is Precanbrian
bedrock. Although there are mneralogical and structural differ-
ences anong the various Precanbrian formations, they can be grouped
t oget her as one based on sinil|ar geohydrol ogic properties, i.e.,
water-yielding attributes in the absence of detailed aquifer tests.
Thus the sane yield estimates will be applied to all of the

Precanbri an rocks.

The estimated dry year yields from unweathered Precanbrian
granite and gneiss formations in R ngwod ranges fromO0.12 to

0.20 ngd/ square mle, as follows:

Ref er ence Drv Year Yield in nmad/square nile
NJDEP (1974) 0.12 - 0.17
Vecchioli & MIler (1973) 0.12
Posten (1982) 0.18 - 0.20

The anmount of ground water available for devel opnent is a
function of the nunber of consunmers, the yield of the aquifer,
and the per capita demand. This relationship can be expressed in

the follow ng equation:
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N Y
e / D
WS 640 (Qs) P

where Dws = devel opnent density in dwelling units (DU)’/acre based
on water supply

Y = ground water yield in gals/day/square nmle

640 = conversion factor in acres/square mle

& = water supply demand in GPCD

P = nunber of people/ DU

The follow ng assunptions were made in applying the equation
to Ri ngwood:
Y = 0.16 ngd/sg. m . or 160,000 GPD/sq. m .
& = 75 GPCD

P = 3 persons/ DU

Substituting in the equation,

Dnws = __160, 006 = 1B11 DU/ acre
640 (75) 3

or 0.9 acre/DU

Therefore, it is estimated that it would take about one acre
to support each dwelling unit in those portions of R ngwood which
do not have water supply infrastructure. Note that the 75 GPCD
estimate is somewhat higher than the 49 and 55 GPCD estimates for
the W ndbeam and Skyline public water systens, inasnuch as a
portion of the Erskine and Skyline Lakes homeowners have their own
wells and use themto supplenent nunicipal water. Thus, the rea
per capita values are probably higher than the estimted ones

) reported herein.
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In sum in the absence of water supply infrastructure, it

t akes about one acre to supply the average dwelling unit in

Ri ngwood with sufficient ground water fromthe Precanbrian bedrock.

Note that this val ue does not include water quality and sl ope

consi derati ons,

this report.

factors which are discussed in other sections of
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Table UIl-1

PUBLI C WATER SUPPLY VELLS I N RI NGAOOD, N.J.

New ad Year Dianmeter Aquifer Depth Yield
Location Well No. Well No. Drilled (inches) (feet) (GPM

A. W ndbeam System

Br ooksyde
Ave. & O -
chard Rd. 1 1 1927 6 Bedrock 164 30

Val | ey Rd.
near Longvi ew
Ave. 2 2 1967 8 " 190 105

Br ooksyde
Ave. near
Tice Place 3 3 1931 6 " 180 69

Sand pit at
bott om of
ASkyl i ne
Jorive 4 L 1937 8 Sand and
G avel 100 58

Sand pit
of f Skyline

Drive 8 6 1969 12 Sand and
G avel 50 200

B. Skyline (Miin) System

Skyline Drive

of f Janes

Drive (Kozy

Court Well) 5 1 1967 8 Bedrock 304 28

Skyline Drive

near Edward

Drive (Skyline

Drive Well) 6 2 1968 8 " 294 36

Skyl i ne Lakes
Drive near

Edgewood Road 7 1 1978 8 Sand and 50 250
G avel
Beattie Lane 9 - 1981 8 Sand and 89 510

J G avel

C. Upper Ringwod (Mne Area) System

Mar gar et Ki ng
Ave. near . .
Sl oat shurg Rd. Cstern fed by open spring
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::3 ‘ Table 111-2

1982 AVERAGE WATER CONSUMPTI ON FOR THE SKYLI NE ( MAI'N)
AND W NDBEAM WATER SYSTEMS (I N MGD)

Skyl i ne _ G and
PWC (1) Skyl i ne and PWAC W ndbeam Tot a
Jan - 0. 205 0. 205 0. 251 0. 456
Feb - 0.217 0. 217 0. 249 0. 466
Mar - 0. 206 0. 206 0. 244 0. 450
Apr - 0. 198 0. 198 0. 253 0. 451
May - 0.231 0.231 0. 268 0. 499
June - 0. 264 0. 264 0. 256 0. 520
July 0. 143 0. 328 0.471 0. 215 0. 686
Aug 0. 095 0. 262 0. 357 0. 255 0.612
Sept 0.121 0. 243 0. 364 0. 239 0. 603
j} oot 0. 101 0. 240 0. 341 0. 224 0. 565
Nov - 0. 234 0. 234 0.218 0. 452
Dec To- 0. 230 0. 230 "0.238 0. 468
Aver age 0. 038 0. 238 0. 277 0. 243 0.519
Annual
Est. Pop. - - 5, 000 5, 000 10, 000
Ser ved
No. of - - 1, 500 1, 400 2, 900
Connecti ons
Max. Month/ - 1. 66 2.38 1.25 1.52
M n. Month
GPCD (2) - - 55 49 52

(1) Water purchased fromthe Passaic Valley Water Conm ssi on.
(2) @Gallons/capitalday

:} Source: Personal interviewwth Harold McDowel |, Ri ngwood Sup't.
of Public Works, February 2 and 10, 1983.
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"N | Table 111-3

AVERAGE ANNUAL WATER CONSUMPTI ON FOR
THE SKYLI NE (MAIN) SYSTEM 1969-82

Year MGD

1969 0. 016

70 0. 087

71 0. 105

72 0.119

73 0. 159

74 0. 190

75 0. 190

j} 76 0. 205
| 77 0. 246
78 0. 298

79 0. 287

80 0. 276

81 0. 275

1982 0. 277

Source: Quarterly Reports, File No. 373, NJDEP, Trenton.
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~N Table 111-4
o

1982 AVERAGE WATER CONSUWPTION | N THE UPPER RINGADCD (M NE) AREA

Mont h MDD
Jan 0. 049

Feb 0. 064

Mar 0. 032

Apr 0. 023

May 0. 026

June 0. 024

July 0.033

Aug 0. 021

Sept 0. 020

} Cct A 0. 025
Nov 0. 017

Dec 0. 021

Annual Aver age 0. 030
Estimated Popul ati on Served 380

No. of Connections 40

Max. Month/ M n. Month 3.76

Gal | ons/ capi t a/ day 79

Source: Personal intervieww th Harold McDowel I, R ngwood Sup't.
of Public Wrks, February 2, 1983.
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V. WASTEWATER DI SPOSAL | SSUES | N RI NGWOOD

A. I ntroducti on

Wast ewat er di sposal in Rng-wood has been one of the nost
contentious issues facing the community in both intensity and
duration. Ringwood has been enbroiled in sewering versus non-
sewering controversies for the past 13 years and which stil
conti nue today. The sewering situation has been cloudéd by
obvi ous differences of opinion anong |ocal residents as well as
by shifting support for funding by state and federal sources.
There is even considerabl e di sagreenent about the extent of
septic systemfailures and the possibility of repair of these
systens. It is beyond the scope of this report to conpletely
condense the volum nous materials and reports that have been
prepared by a variety of consulting firns to help resolve the
sewering question. However, it would be hel pful to provide at

| east an overview of the mgjor wastewater disposal issues.

To begin with, only a small portion of R ngwood has public
sewer infrastructure. A total of 122 residences are connected
to two small package plants. This anmounts to only 3.2 percent
of the total nunber (3,853) of dwelling units in the borough.
Therefore, the overwhel mng majority of residences in R ngwood

(97 percent) rely on onsite septic systemdisposal.
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The physical properties that affect the Iong-ternjviability
of septic disposal systens include:

a. soil perneability (ability of water to nove through the
soil);

b. depth to seasonal high water (nust be at least 4 feet);

c. depth to bedrock (nust be at |east 10 feet bel ow the
finished ground surface);

d. sl ope;

e. rock outcrops.

Based on these physical properties, the SCS classifies all
soils as having either slight, noderate, or severe limtations
for devel opnent, including septic tank disposal fields. The
bul k of the soils in R ngwood (about 89 percent) have noderate-
severe and severe limtations for development. Only 5 percent

of the borough has noderate or slight limtations for devel opnent.

A brief history of the sewering issues in R ngwood indicates
that sone of the nunerous factors underlying the |ong-sinmering
sewering versus non-sewering controversy include, but are not
limted to, the follow ng:

a. existing dry sewers (nostly around Cupsaw Lake but al so

in other parts of the |akes study area);

b. existing small package plants with limted service areas

whi ch are operating at or above their design capacity;

c. presuned septic systemfailures and whether or not they

can be repaired,
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- d. older homes on small, rocky lots built right along the
shores of recreational |akes;
e. a preponderance of soils with severe Iimtations for
septic systens;
f. devel opnent densities that could lead to potential
nitrate contam nation of wells;

g. devel opnent pressures for nulti-famly housing;

h. public opposition to sewers.

As with water supply, Ri ngwood can be divided into severa
study areas on the basis of wastewater disposal. As indicated
before, a very small fraction of the community is already connected

-A to package treatnment plants. Another |arger section of R ngwood

o * has public water but no sewers. Consequently, devel opnent densi -
ties inthis area (in terns of wastewater disposal) would depend
on the hydraulic capability of the soil to absorb septic effluent.
Devel opnent densities in the third section of R ngwood, as exem
plified by Stonetown which has no public water or sewer, would
depend on the capability of the soils to handle septic system
effluent both quantitatively (hydraulically) and qualitatively
(contamnant renoval). In the latter instance, a nutrient dilution
model can be enployed to assist in the determination of a mninum

| ot size.

In sum Ringwood can be grouped into the foll ow ng areas

based on wastewater disposal:
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1) Sewer infrastructure avail able (exanple: Hi gh Point
Hormes near James Drive); |

2) Public water available but continued reliance on septic
systemdi sposal (exanple: |akes area);

3) No public water or sewer infrastructure (exanple: Stone-

t own) .

It is obvious that sewering will have a dramatic inmpact on
devel opnent densities. Gven the current sewering versus non-
sewering controversy in Ringwod, it would be difficult within
the context of this report to specify what areas of the borough
woul d be sewered. Accordingly, this report will consider the
zoning densities in terns of wastewater disposal for the afore-
mentioned three areas of Ri ngwood, recognizing that sewering or

alternative types of treatnent could change the density.

B. Exi sti ng Wastewater Treatnent Plants

1. Janes Drive Treatnent Pl ant

The Ri ngwood Borough Sewerage Authority (RBSA) operates a
secondary package sewage treatnent plant near the intersection
of James Drive and Skyline Drive (see Fig. IV-1). The outfall
| ocation is 150 yards east of Skyline Drive on H gh Muntain
Brook and approximately 3300 feet (0.63 m | es) upstream of Skyline
Lake.

The design capacity of the plant which serves 108 residentia

dwel lings is 36,000 gals/day (gpd). According to Permt No. NJ-
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0027006, the 30-day average effluent flow should not exceed
36,000 gpd. However, the limt was exceeded nost of fhe tinme
during 1981-82 (10 nonths in 1981 and 9 nonths in 1982). The
average annual effluent discharge was 40,000 and 44, 300 gpd in
1981 and 1982, respectively. Presumably, the excess inflowis
caused by a high water table in the area, infiltration, and

possible illegal sunp punp connecti ons.

The plant has been inproved recently with the addition of
new filter beds and other nodifications (Wchterman, 1982).
These inprovenments have resulted in average nonthly final effluent
concentrations for biochem cal oxygen demand (BOD) and suspended
solids (SS) for 1981 and 1982 to fall well within permt limta-
tions. For exanple, the average annual BOD and SS renoval was
91 and 95 percent, respectively, during the period June 1982-
April 1983.

In short, although the plant has been operating in excess
of its design capacity for many years, BOD and SS' renopval rates
are generally satisfactory. As the infiltration problens are
taken care of by the borough, it is anticipated that the excess

flows comng into the plant wll be reduced.

It is apparent fromthe foregoing discussion that the Janes
Drive plant is at capacity and that no new connections can be
accepted. However, the plant could be expanded by addi ng on
12,000 or 24,000 gpd nodul es since the one-acre site is |arge

enough to accomopdat e these nodul es (Rakowsky, 1982).
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S
" Per haps the biggest stunbling block to plant expansion in

ecol ogical terns would be the inpact of nutrients (nifrates and
phosphat es) on Skyline Lake. Only about 30 percent of the tota
aver age phosphorous concentration of 10 ng/1l which is present in
muni ci pal wastewater is renoved in a secondary treatnment plant
(Linsley and Franzini, 1972). The remaining 70 percent of the

i ncomi ng phosphorous is normally discharged with the plant efflu-
ent. Wth nitrogen, secondary treatnent usually renoves about

40 percent of the incomng average total nitrogen concentration
of about 25 ng/1. The renmaining 60 percent is discharged with

the plant effluent.

Nutrient renmoval by chem cal precipitation, air stripping,
j? biological nitrification and denitrification, or by ion exchange
is expensive and would add considerably to plant costs. Wthout
nutrient renoval, any additional load of nitrates and phosphates
to Hi gh Muuntain Brook by plant expansion could potentially increase

eutrophication in Skyline Lake.

Anot her inportant ecol ogi cal f act or regardi ng plant expansion
pertains to the reclassification of H gh Muntain Brook from
nontrout to trout production waters. The revised classification
pertains to the entire H gh Muntain Brook watershed fromits
source downstreamt o, but not i ncluding, Skyline Lake (NJDEP

1983).

X Since the present outfall of the Janes Drive plant is in

that portion of H gh Mountain Brook which will have nore stringent
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wat er quality standards, any expansion of the plant would neces-
sitate substantial upgrading of effluent quality. This would

mean some form of advanced waste treatnment which is very expensive.

The U. S. GCeol ogical Survey does not have published discharge
val ues for Hi gh Mountain Brook. Therefore, in order fo estimate
the flow, one nethod is to use the discharge/unit area relation-
ship for nearby watersheds underlain by simlar geologic fornmations.
Fortunately, several nearby watersheds not only drain Precanbrian
rocks (simlar to Hi gh Mountain Brook) but also were anal yzed by
the U.S. Geol ogical Survey in ternms of flowduration characteristics.
Fl ow- duration data enables one to estinmate discharge in a stream

at different levels of probability.

Fl ow-duration data at |ow flow for selected watersheds in
the Ringwood area is shown in Table I'V-1. For exanple, the flow
in R ngwod Creek near Wanaque is expected to equal or exceed

2
73,000 gpd/m . in order to equilibrate watersheds of varying size.

The area of Hi gh Mountain Brook watershed fromits source

to Skyline Lake as neasured on USGS maps at a scale of 1" = 2,000
. 2

is 2.17 m. The area of the H gh Muntain Brook watershed above
the James Drive plant outfall is 1.96 m'.2 Based on the average

of the 4 watersheds shown in Table V-1, the estimated flow in
the H gh Mountain Brook at the outfall point at various probability
levels is shown in Table IV-2. For exanple, the flowis expected

to equal or exceed 133,000 gpd 90 percent of the tinme. \Wen we
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Table V-1
FLOW-DURATION DATA FOR SELECTED WATERSHEDS IN THE RINGWOOD AREA
(in 1,000 gpd/mi.?)
Percent on Fl owDuration Curve
V¥t er shed 50 70 90 - Q7 o
R ngwood O eek 710 318 73 14
near vanaqye #3845
(19.1 m .
Qupsaw Br ook 543 138 42 0
near vanaqye #3850
(4.38 m .
) West Br ook 788 343 114 33
N near Vﬂnague #3860
; (11.8 m .
Bl ue M ne Brook 442 173 43 0
near vanagye #3865
(.71 m .
Aver age 621 243 68 12

*AT7-10° average annual mni numdi scharge for 7 consecutive days
- with a recurrence interval of 10 years.

Source: @ llespie and Schopp (1982).
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Table V-2
ESTI MATED FLOW FOR HI GH MOUNTAI N BROOK | N RINGWOOD, N. J.
(in 1,000 gpd) '

Probability Level in Percent

50 70 90 ¥ jo (1)
H gh Mount ai n Brook 1,217 476 133 24
at Janmes Drive plant
outfall (2)
Ef fl uent discharge (3) 44. 3 44.3 44.3 44. 3
Rati o:
streanf | ow ef fl uent 27.5 10.7 3.0 0.5
di schar ge .

e/

(1) ~°-7_.1Q average annual m ninumdi scharge for 7 consecutive

days with a recurrence interval of 10 years.
(2) Average of 4 watersheds from Table IV-1.

(3) Average annual discharge for the Janes Drive plant for 1982'
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conpare the 1982 average annual effluent discharge of 44,300 gpd
to the estimated flows in Table I1V-2, the streanflow effl uent
di scharge ratios vary from27.5 at 50 percent to a |low of only

0.5 at the Q,_;q value.

This estimation procedure is of course only approkinate.
I f di scharge nmeasurenents were avail abl e at basefl ow conditions,
estimating equations could be cal cul ated between Hi gh Muntain
Brook and near by wat er sheds whi ch have continuous nean daily dis-
charge records. If the calculated correlation coefficients are
hi gh enough, the estimated flow fromthis procedure is considered
to be nore accurate than the average di scharge/unit area mnethod

shown in Table | V-1.

The point of the foregoing discussion is that even if we do
not have exact flow values for H gh Mouuntain Brook, the stream
has a limted assimlative capacity for effluent discharge.

Al though it is beyond the scope of this report to prepare a
detailed analysis of the assimlative capacity of H gh Muntain
Brook at the outfall location, it is reasonable to expect that
any increase in effluent discharge fromthe Janes Drive plant

w Il necessitate some form of advanced waste treatnent, particu-
larly since Hi gh Mountain Brook is being reclassified as FW?2

trout production waters.

Finally, Weston Engineers (1982) did not recommend plant,

expansi on since it was not considered cost-effective. This
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recommendation will be included in the final report by Weston

Engi neers (Ciotoli, 1983).

2. G her Treatnent Pl ants

The Ri ngwood Pl aza Shopping Center and 14 nei ghboring resi-
dences are served by a privately-owned treatnent plant operated
by Rachlin & Conpany in Newark. The plant is operating above its
design capacity of 12,000 gpd. Treated effluent is discharged to
an unnamed intermttent tributary to Skyline Lake. Although
Rakowsky (1983) indicates that there is sufficient land at the
site for expansion, MalcolmPirnie (1979) did not consider the
Rachlin plant to be worthwhile expanding due to its |imted capa-

‘} city and poor location. Also, Ciotoli (1983) of Weston Engineers

rai ses the question of cost-effectiveness vis-a-vis plant expansion.

The Robert Erskine School treatnent plant serves 400 pupils
and is operated by the R ngwood Borough Board of Education. The
effluent is discharged to a tributary which flows into Wanaque
Reservoir. The plant is operating at about 50 percent of its

desi gn capacity of 10,500 gpd (MalcolmPirnie, 1979).

The R ngwood Borough Board of Education also operates a snall
package plant for the Peter Cooper School w th about 325 students.
The effluent is discharged into an unnamed stream which flows into
Meadow Brook and then into the Wanaque Ri ver bel ow the Wanaque
Reservoir. The plant is operating at about 55 percent of its

A design capacity of 10,500 gpd (Malcolm Pirnie, 1979).

I V- H



(i

Robert M. Hordon, Ph.D.

o

The State of New Jersey has constructed a 50,000 gpd package
pl ant near Morris Road to serve Skyland Manor and Shepard Lake.
The plant is expected to becone operational in the near future

(Kasler, 1981).

C. Sept i cvv Syst ens

Wth the exception of the aforenentioned small package plants,
the bul k of the population in R ngwood depends on septic tanks and
| eaching fields for wastewater disposal. Even the comercial stores
in the Fieldstone shopping center use a nodified septic systemwth
di sposal beds occupying a portion of the parking lot with resultant

| oss of parking spaces.

Onsite wastewater disposal usually consists of raw sewage
entering an underground concrete chanmber which is large enough to
provide a detention period of 8-12 hours. In R ngwood, O dinance
No. 1981-01 of the Board of Health specifies that the septic tank
must provide at |least 1,500 gallons of liquid capacity. The eff-
luent froma septic tank is foul, usually containing 50-70 percent

of the suspended solids, and has a high BOD (Linsley and Franzi ni

1972) .

The effluent flows into an underground tile-drain field which
facilitates percolation of the wastewater through the soil. Soils
whi ch have low infiltration rates (such as clays) wll not be able

to accept the effluent fast enough so that surface ponding or soggi-
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ness may result. On the other hand, soils with high infiltration
rates (such as sands and gravels) nmay not allow enough tine for
the effluent to percolate through the soil and thereby limt or

reduce the ampunt of renovati on.

The disposal field nmust be at |east 4 feet above the seasonal
hi gh water table. The 4 feet of soil generally provides sufficient
earth material for soil mcroorganisns to renovate the effluent;

i. e., facilitate renoval of bacteria and viruses. Phosphates tend
to be adsorbed onto soil particles and generally do not travel far
fromthe disposal field. However, phosphates fromseptic system

| eachate can enter |akes and streans if the disposal fields are

too close to the receiving watercourse.

Nitrates are highly soluble and represent a najor potential
contam nant in ground water systens. Only a portion of the nitrates
present in septic effluent is renovated by the soil mediuny the
remai nder easily enters the ground water where it can becone part
of the water supply source for both donmestic and nunicipal wells.
Contravention of drinking water standards for nitrates is a dis-
tinct possibility if septic systemdensity becones too great. This
issue of nitrates and septic systens is discussed in greater detai

| ater on.

Effluent from septic systemdi sposal fields may surface in
downsl ope locations if the land is too steeply sloping. Thus,
t opography is an inportant elenment to consider when onsite waste-

wat er di sposal systens are being thought of for an area.
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In sum septic systens may provide an environnental |y accep-
tabl e node of onsite wastewater disposal as long as soil, slope,

and density considerations are taken into account.

D. ’Soff Survev of Passai ¢ County

The Soil Conservation Service (SCS) of the U. S. Depart ment of
Agriculture prepared a soil survey of Passaic County based on field
work during 1967-69. The report was issued in 1975. Soil mapping
units were delineated at a scale of 1:20,000 or 1" = 1,667* (Soil

Conservation Service, 1975).

County soil surveys were neant to provi de nesoscal e information
for a variety of users, such as farnmers, planners, engineers, and
devel opers. They were not designed to provide detailed information
about a tract of land which could only be obtained through onsite
I nvestigation. Furthernore, photo-enlargenent of the soil nmaps
can provide erroneous interpretations, as the enlarged maps do not
show the small areas of contrasting soils that could have been
shown at a | arger mapping scale, such as 1" = 1,000". Subject to
these caveats, the soil survey contains nuch useful information at
its scale of delineation that could guide nunicipalities in planning

communi ty devel opnent.

The SCS has devel oped a rating systemfor soil properties
(slight, noderate and severe) that is designed to provide information

on limtations for selected uses of the land. This rating system
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is only at the ordinal |evel of nmeasurenment, which nmeans that we
cannot specify how nuch greater one group is conpared to another.
Thus, we can only say that a soil with noderate Iimtations for

a certain type of conmmunity devel opnent is worse than another soi
with slight Iimtations. W cannot say that a soil w th noderate
limtations is twice as bad, or three tinmes as bad, as a soil wth
slight limtations. This ordinal |evel of nmeasur enent differs
fromthe next higher |evel of measurenent, called interval, wher ei n
t he di stances between any two nunbers on the scale are of known
size (Siegel, 1956). For exanple, we neasure tenperature in Centi-
grade or Fahrenheit on an interval scale. Thus, the SCS rating
systemonly inplies a ranking of one category with respect to
another and we can only say that one soil has "nore" or "less"

limtations with respect to. another soil.

The SCS rating categories are defined as follows (Soil Con-

servation Service, 1975):

Slight - soil properties are usually favorable for the
indicated use; limtations for devel opnent are

m nor and easily overcone.

Moderate - sone of the soil properties are unf avor abl e but

may be overcone by good design and nmanagenent.

Severe - soil properties are so unfavorable that specia
designs or intensive maintenance woul d be reguired.
Overconming the lIImtations could be acconplished,

but only at considerable cost in land inprovenent.

I V-15



A

Robert M. Hordon, Ph.D.

L

For septic tank absorption fields, the soi

are considered are those that affect both effluent

and the construction and operation of the system

perties that affect absorption are perneability,

tabl e (perched or otherw se), and potenti al

not only affects the difficulty of |ayout

soil erosion potential, |ateral seepage,

Rock outcrops would al so have an obvi ous i npact

costs.

A soil association usually consists of one or

soils and sonme mnor soils and is naned for

del i neated on the general soil

for flooding.

and constructi on but

the maj or soil.

map of Passaic County at

properties that

absor ption

The soil pro-

depth to a water

Sl ope

and downsl ope effluent flow,

on construction

nore maj or
As

a scal e

of 1" - 3 mles, the dom nant soil association in Ringwod is the
Rockaway - Rock outcrop - Hi bernia association (Soil Conservation
Service, 1975). This association consists of the follow ng soils:
Percent of Percent of
Associ ati on Associ ati on
I n Passai c County in R ngwood
Soil Series (SCS, 1975) (Kasler, 1981)
Rockaway 40 52
Rock outcrop 20 19
Hi berni a 10 13
Ri dgebury, Netcong
and other soils 30 12
100 96*
*Qher soils nmake up the remaining 4 percent.
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Rockaway soils are noderately well drained and are found on
hilltops and the upper parts of hillsides. They are very stony

with slowy perneable subsoils. Slopes range from 3- 25 percent.

Rock outcrop is nostly hard granitic gneiss on steep slopes.
Any excavation usually requires blasting. Accessibility is very

difficult where the rock outcrops are numerous.

H bernia soils are poorly drained and extrenmely stony. The

subsoil is slowy pernmeable and sl opes range from 3- 15 percent.

Ri dgebury soils have a hi gh seasonal water table which
severely limts use of the soils for urban devel opnent. |n contrast,

Net cong soils are well drained and provide only slight linmtations

V!

for devel opnent purposes.

The actual areas delineated on a county soil survey nap are
called "mapping units". These units may consi st of one soil phase,
which is a subdivision of a soil series based on sone differences
in surface |l ayer texture, slope, or stoniness. O her mappi ng
units may consist of soils of different series or of different
phases within one series. Still other mapping units, such as
alluvial land, are not even nenbers of a soil series but are included

In the county report (Soil Conservation Service, 1975).

In sum the classification of soils within a county soil

survey is as follows:
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Cat egory Exanpl e
Soi | Associ ation Rockaway - Rock outcrop - H bernia
Soil Series Rockaway
Soi | Phase Rockaway extrenely stony sandy | oam
Mappi ng Unit RnC

In the Ringwood Master Plan, Kasler (1981, Table A-14)
calculated the distribution of soils throughout the borough. The

four |argest mapping units were as foll ows:

Percent of Tot al

Mappi ng_Uni t Area of R ncrwood
Rockaway extrenely stony
sandy | oam (RnC) 19.8
)i Rock outcrop - Rockaway
conpl ex (RXE) 19.5
Hibernia extremely stony
loam (HpCO) 13.2
Rockaway - Rock outcrop
conpl ex (RsQC) 12.8
Tot al 65. 3

Based on a slight nodification of the SCS rating system
Kasl er (1981, Table 9) calculated that 76 percent of the borough
had severe limtations for devel opnment. Another 13 percent had
noder ate-severe limtations depending upon specific soil variations
within the mapping unit. Only 5 percent of the borough had noderate

or slight Iimtations for devel opnent.

) It is interesting to speculate, and al so quite possible, that

the land now covered by the WAanaque Reservoir is nore suitable for
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devel opnent. After all, the reservoir was forned in the valley

of the Wanaque River which may have had different slopes and soils
fromthe other parts of R ngwood. Thus, the nore devel opabl e part
of Ringwood may now be under WAnaque Reservoir. This prem se may
partly explain why such a |large proportion of the current |and

area in R ngwood has sonme form of devel opnent linitation.

In conclusion, the bulk of the soils in R ngwood (about 89
percent) are classified by the SCS as havi ng noder at e-severe and
severe limtations for developnent. It is thus apparent that nost
of Ringwood is mantled with soils which pose particular difficulties
for devel opnent which can only be overcone by consi derabl e expen-
ditures for land inprovement. It is further apparent that the
zoning in the borough should reflect, at least in part, upon the

characteristics of these soil properties.

E. Nitrate D | uti on Mde

1. | nt r oducti on

The operation of septic systens adds sewage to the soil and
can eventual ly change the chem cal conposition of ground water.
Properly functioning septic systens can handl e nost of the biol o-
gi cal problens associated with wastewater disposal, such as coli-
formbacteria. Al though virus organisns frequently survive passage
t hrough the septic tank, they generally do not travel far fromthe
di sposal field. Thus, these health hazards are normally m nim zed

in well-designed systens.
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Septic systemeffluent, however, can contain |arge anmounts
of nitrates. These nitrates will eventually |each down to the
ground water. \Wen that occurs, nitrate concentrations may increase
above acceptable levels. Current standards for nitrates in drinking
water are 10 ng/1l. |In sone areas of special ecological interest,
even nore restrictive levels have been established. For exanple,
the Pinel ands Commission in New Jersey has established allowable

nitrate levels in ground water to be no nore than 2 ny/ 1.

Many instances of problens caused by septic disposal systens
can be cited in the literature. For exanple, in a study of ground
wat er contami nation in the northeastern United States, Mller,

} DeLuca, and Tessier (1974) found that septic systens were one of
the principal sources of ground water contami nation. In another
study in Delaware, MIller (1975) indicated that 25 percent of the
shall ow wells (defined as less than 50 feet deep) in the state had
nitrate levels that were beginning to show contam nation of the
water-table aquifer by septic systems. N ghtingale and Bianchi
(1977) reported that nitrate concentrations reached the public
health standard limt for potable water in a water-table aquifer
serving a comunity in the Central Valley of California with a

density of one septic tank/1.5 acres.

Closer to New Jersey, nunerous studies of nitrate contam nation
by septic systens have also been nmade in Nassau and Suffol k County,

Long Island, New York. Sonme of these investigations were nmade for

LN

the Areaw de Waste Treatnent Managenent (208) study for the Nassau-
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Suf f ol k Regi onal Pl anning Board (1978). For exanple, population
density and nedi an nitrogen concentrations in ground méter wer e
?bbtained fromwells screened in the Upper Gacial Aquifer in areas
;ﬁhich were entirely unsewered during the period 1972-76. Analysis

of this data revealed that nitrate |evels increased as popul ation
density increased. Although there was considerable scatter, the

associ ation between nitrate |evels and popul ation density in un-

sewered areas was positive and significant.

Therefore, the purpose of this section is to provide an

approach to the problem of residential density based on onsite

wast ewat er disposal. A nitrate dilution nodel allows one to objec-
tively calculate the housing density which will not degrade the
j) qual ity of the ground water.

The initial fornulation of the nodel was devel oped by L
Douglas and J. Trela of Rutgers University (Trela and Dougl as,
1978). This nodel was nodified and will be discussed in greater

detail in this report (see also Pizor, et al, 1982).

2. Ni trogen Transformati on and Transport

Most of the nitrogen leaving the septic tank is in the organic
(h#g) or anmoni a (hkh+) form (Hall, 1975). In a properly functioning
absorption field, these forns will generally be converted to nitrate
(hD;) within the first fewinches of aerobic soil (where oxygen is
present) that surrounds the absorption field. Nitrate is very

> sol ubl e and chemcally inactive in aerobic soils. Therefore, it
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is easily nobilized by soil and ground water. The nitrate will
not undergo further transformation unless biological denitrification

‘occurs.

Denitrification is the nmajor process occurring in soil which
actually renoves nitrogen fromthe effluent, giving off gaseous
oxide or elemental nitrogen in the process (Trela and Dougl as,
1978). Denitrification can only occur in the presence of denitri-
fying bacteria under anaerobic conditions (where oxygen is absent)
when a carbon source (such as soil organic matter or effluent
organics) and nitrate are available. This situation does not

al ways exi st in nost absorption fields.

Thus, nost of the nitrogen in septic tank effluent is ultimately
converted to the nitrate formwhich can easily nove through soil -
wat er systens and eventually enter ground or surface waters (Hall,

1975) .

3. Lot Size Recommendations in the Literature

Al though the literature is replete with exanples of septic
systemfailures and problenms, there is a renmarkabl e dearth of
studi es suggesting mninmmlot sizes for residential dwellings
Wi t hout water and sewer infrastructure. This situation may be
attributed to the enornous heterogeneity of soil types and geol ogic
formations found in the United States. The resultant conpl ex

interaction of infiltration capacity, soil texture, rock type,

Jj? etc., makes it difficult to provide recommended |ot sizes on a

nati onal basi s.
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The U.S. Soil Conservation Service (SCS) provides a great

deal of information about the relative degree of limtation of

each soil in a county for specific uses related to town and county

planning. Each mapping unit in a county soil survey is rated as

ei ther having slight, noderate, or severe l[imtations for onsite
septic effluent disposal (Soil Conservation Service, 1975). These
limtations are based on consideration of soil properties which

i nclude flood hazard, depth to seasonal high water, slope, depth
to and kind of bedrock, rockiness, stoniness, and perneability at
a depth of about 30 inches. However, the SCS does not recomend

m ni mum |l ot sizes for residential areas.

A guide for lot size determnation for single famly dwellings
with and without water and sewerage facilities was prepared by the
Massachusetts Federation of Planning Boards (1975). Relying heavily
on soils information as assenbled by the local SCS, the guide lists
a reconmended | ot size for each soil and land type in the study area.
Wthout water and sewer infrastructure, the lot sizes are listed as
ei ther 40,000 square feet, 60,000 square feet, or sinply "not fea-
si bl e" because of the severe Iimtations for the particular soil.
Note that the lot size recommendations are applicable only to the
soils found in Massachusetts and application el sewhere woul d be

| nappropri ate.

The New Jersey Bureau of Geology (1974) and Hal asi-Kun (1979)
recommended m ninum residential |lot sizes for many of the geol ogic

formations in the state. Asimlar effort for Sussex and \Warren
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Counties was made by MIller (1974). These reconmendati ons were
based on considerations of the availability of ground water
sufficient for onsite domestic wells and septic system di sposa
.capability. These reports are valuable since they cover a large
Variety of bedrock types for many different areas in the state
and can be used in conjunction with already existing geologic
overlay maps at a scale of 1" = 1 mle. However, the reports

do not include a full discussion of the methodol ogy underlying

the recomended | ot sizes.

For dry year conditions, the recommended m ninum | ot sizes
for areas underlain by Precanbrian bedrock (such as in R ngwood)

ranged from 3- 5 acres/dwelling unit (see Table 1V-3).

TABLE V-3

RECOVWENDED M Nl MUM LOT Sl ZES
FOR PRECAMBRI AN BEDROCK AREAS | N NEW JERSEY

Ref er ence M ni num Lot Size (acres)
N.J. Bureau of Geol ogy (1974) 3-4
MIler (1974) 3-4
Hal asi - Kun (1979) 3.7-5
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;_ Trel a and Douglas (1978) nmde a pioneering study of soils,
septic systens, and carrying capacity in the Pinelands of New
Jersey. Depending upon soil type and other assunptions, various
;housing densities were recommended. One of the nost usefu

parts of the Trela-Douglas nitrate dilution nodel was the

i nclusion of a nethodol ogy wherein all of the assunptions
underlying the use of the nodel were clearly specified; thus,
this nodel was adopted for application to other parts of the
state. The New Jersey Pinelands Comm ssion has recently adopted
a simlar type of mass bal ance, nitrate dilution nodel for use

in the Pinelands (Brown and Associ ates, 1980).

The Nitrate Dilution Mde

] ? The nodel is fornulated as follows:

I (GQ)
D =
M 640 (R C (Q) P

wher e E%q = devel opnent density based on water quality for

septic systens (acres/DU)

2
| = infiltration to ground water recharge (gpd/m. )

G, = pollutant concentration limt (ng/1)

2
640 = conversion factor (acres/m. )
R = pollutant renovation factor (decinmal fraction)
c = pol | utant concentration in septic system effl uent

(mo/ 1)

Dot
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septic system effluent generation (gals/capital/day; gpcd)

nunber of people/dwelling unit (DU

The maj or assunptions of the nodel are briefly noted bel ow -

:and are discussed in nore detail in later parts of this report.

The assunptions are as follows:

The anount of water (lI) that can infiltrate the soil to
recharge the ground water is available to dilute the septic

systemeffluent. For R ngwood, the recharge is estimated

to be 160, 000 gpd/m'.2

The pol | ut ant concentration |imit (Cﬁ) for nitrates in

drinking water is set by law at 10 ng/ 1.

The denitrification of the septic effluent varies from 10
percent for well drained Rockaway soils to 40 percent for
Ri dgebury soils; therefore the pollutant renovation

factor (R varies from0.9 to O.6.

The pol | utant concentration (Cé) for nitrates in septic

systemeffluent is 29.6 ng/1l based on 100 gpcd.
Septic systemeffluent generation (Qe) is 100 gpcd.

The nunber of persons/dwelling unit (P) in R ngwood is

estimated to be 3. 3.
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> |nfiltration to Ground Water Recharge

One of the mmjor assunptions of the nodel is that the

anount of water that can infiltrate through the soil colum to

recharge the ground water is available to dilute the septic

effluent. Hall (1975) states that nost of the nitrogen intro-
duced by septic systens will eventually enter ground or surface
waters wi thout substantial denitrification. Thus, an estimate
of ground water recharge beconmes extrenely inportant because the
recharge indicates how nuch water will be available for effluent

dilution (Holzer, 1975).

Sustai ned ground water yield can be defined as that quantity
of water which can be withdrawn from an aquifer w thout causing
a long-termdecline in the water table or in ground water storage.
Thus, w thdrawals should not exceed recharge over the long run;
otherw se, the ground water will be mned and base flow to the

streans will be affected.

Several estimates of sustained ground water yield for
unweat hered Precanbrian bedrock in northern New Jersey for both
dry year and average year conditions are shown in Table IV--4
Differences in the yield estinmates can be attributed to netho-
dol ogi cal variations enployed in the respective studies as well
as natural variations anong the drainage areas selected. These
natural or physical variations would include such things as the

degree of rock fracturing within a basin, the extent of glacia
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3 " TABLE | V-4

ESTI MATED GROUND WATER Yl ELDS FOR
* \VEEATKERED PRECAMBRI AN BEDROCK FORMATI ONS | N NORTHERN NET; JERSEY.

. , . , . 2
Dr ai nage Basin Estimated Yield (1,000 gpd/m. ) Ref erence
or Area Dry Year Aver age Year
Bear Swanp Er ook, 120 160 Vecchi ol i
Ber gen County and Ml er,
1973
Nort hern New Jersey 120-170 200- 250 N. J. Bureau
of Geol oqy,
1974
" " " 120 180 Eal asi - Kun,
j) 1979
West  Br ook, 180 590 Post en, 1982

Passai ¢ County

Bl ue M ne Brook, 200 490 Post en, 1982
Passai ¢ County

M d- poi nt Val ue 160 380

\/
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scour and deposition, and the period of record used in the ana-

lysis.

As shown in Table V-4, the estimated dry year yields range
2

from 120,000 to 200,000 gpd/ m . The average year yields range

2
from 160, 000 to 590,000 gpd/ m . Since all of the esfinates
in Table 1V-4 presunme undevel oped conditions without the [oss in
recharge due to inpervious cover, and since nitrate contam nation
directly concerns public health and safety, it would be prudent

to select dry year estimates for inclusion in the nodel. Thus,

2
a conservative but reasonable estimate of 160,000 gpd/m . was

selected. The 160,000 value sinply represents the m d-point

value of the range of dry year yield estimates.

6. Public Health Standards for Nitrates

Nitrates becone toxic to humans and ot her warnbl ooded
animal s only under certain conditions in which they may be
reduced to nitrite. This reduction can occur in the gastro-
intestinal tract, after which the nitrite may reach the bl ood-
stream and react directly with the bl ood pignent, henogl obin,
to formnmet henogl obin. Once this occurs, the blood pignent
can no longer effectively transport oxygen fromthe angs to
the tissues and the physiological result is anoxia, or |ack

of oxygen.
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Infants are nore susceptible to nethenogl obi nem a than
adul ts because their fluid intake per unit of body weight is

greater, and the pH in the gastrointestinal tract is often high

‘enough to permt nitrate-reducing bacteria to survive. Recog-

nizing this hazard, the U S. Public Health Service in 1962
adopted a standard for nitrate (neasured as nitrogen) of 10 ng/ 1
in drinking water. The sane standard has been mmintained as a
maxi mum contam nant level in the InterimPrimary Drinking Water
Regul ations of the Safe Drinking Water Act of 1974 (P.L. 93-523)

whi ch has al so been adopted by the State of New Jersey.

7. Denitrification

As discussed earlier, denitrification is the major process
occurring in soil which actually renoves nitrogen fromthe
septic effluent, giving off gaseous nitrous oxide or elenental
nitrogen. Denitrification occurs only in the presence of
denitrifying bacteria under anaerobic conditions when a carbon
source, such as soil organic matter or effluent organics, and
nitrate are available. Although denitrifying bacteria are ubi -
quitous in soils and carbon sources nay be available in the
soil inlimted anounts, little nitrogen is renoved during
unsaturated flow and nost of the nitrogen passes out of the

soil as nitrate (Trela and Dougl as, 1978).

Denitrification decreases as soil texture becones coarser

(sandier) and the rate of percolation increases. The anount of
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nitrogen renoved by denitrification, as a function of soil
drai nage characteristics, has been estimated to range from
0- 50 percent (as noted by Posten, 1982, p. 224); see Table
| V-5.

TABLE | V-5

ESTI MATED PERCENT DEN TRI FI CATI ON AS A FUNCTI ON OF SO L DRAI NAGE

Drai nage Cl assification Estimated Percent Denitrification
Excessively well drained 0
Vel | drained 10
Moderately well drained 20
Sonmewhat poorly drained 30
Poorly drained 40
Very poorly drained _ 50

In terns of drainage, the soils of R ngwood range from
excessively well drained Qisville soils to poorly drained
H bernia soils. Using the estinmates of denitrific.ation listed
in Table I'V-5, the pollutant renovation factor (R for the soils

in Rngwood are listed in Table |V-6.
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TABLE | V-6

POLLUTANT RENOVATI ON FACTORS FOR THE SO LS | N RI NGAOCD

: Esti mated Percent Pol | ut ant Renovati on
Soi | _Type Denitrification Factor (R
Hi berni a 30 0.7
Net cong 10 0.9
Qisville 0 1.0
Par si ppany 40 0.6
Ponpt on 30 0.7
Preakness 40 0.6
Ri dgebury 40 0.6
Ri ver head 10 0.9
Rockaway 20 0.8

8. N trogen Concentrations in Septic Effluent

The average total nitrogen |oad per person is estinmated by
Kuhner et al. (1977) and Siegrist et al. (1977) to be 11.2 grans/
day. It is recognized that the nitrogen |oad from person to
person will vary based on physiol ogical and dietetic differences.
However, the 11.2 value is considered to be a reasonable m d-

range esti mate.

G ven an average nitrogen l|loading of 11.2 gns/capitalday,
which is the sane as 11,200 ny/capital/day, we can calculate

the nitrogen concentration in ng/1l as follows:
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-::; ' 11, 200 ng/ capi t a/ day ~
379 liters = 246 My

The nitrogen concentrations that correspond to varying
septic effluent flows are shown in Table IV-7. Since the State
mandates a flow rate estinmate of 100 gpcd for single famly
resi dences, a nitrogen concentration (Cé) of 29.6 ng/l‘was

used in this report.
TABLE | V-7.
EFFLUENT FLOAS AND NI TROGEN CONCENTRATI ONS
Ef fl uent Fl ows Ni t rogen Concentration

liters gal | ons (ny/ 1)
,? 227 60 ' 49. 3

284 75 39. 4
379 100 29. 6

9. Per Capita Effluent Ceneration

Most estinmates of donestic wastewater generation range from
60 to 100 gpcd (gals/capita/day). However, the State stipul ates
a wastewater flow estimate of 100 gpcd for single famly dwellings
utilizing individual subsurface sewage disposal systems (New
Jersey, 1978). Therefore, the effluent generation val ue (C%)

sel ected was 100 gpcd.

Since the nitrogen concentration in the effluent is a

function of the septic flow, it does not matter in the nodel

LY,
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what per capita effluent generation value is selected. What
does matter is the assunption that the average nitrogen | oading

is 11.2 gns/capitalday.

10. Dwelling Unit Occupance

The popul ati on and nunber of dwelling units in R ngwood
in 1980 was estimated to be 12,625 and 3,853, respectively
(Kasler, 1981). Therefore, the nunber of people/dwelling unit

in Rngwod is calculated to be:

2,625 persons . _ - iy
§T§%§Tamef|rng anirs—— 33 persons/DU

11. Application of the Model to Ri ngwood

The application of the nitrate dilution nodel to Ri ngwood,
based on noderately well drained Rockaway soils and the other

af orenenti oned assunptions, is as follows:

I (C.)
D +

"3 640 (R Ce (Q9 P

wher e qu = devel opnent density based on water quality (acres/ DU
| = 160,000 gpd/ m .2
C«x = 10 ng/1
R= 0.8
Ce =29.6 nu/l

% = 100 gpcd
P =33
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D = 160,000 (10) - - -- DU acre
wq 640 (0.8) 29.6 (100) 3.3 U2 DU acre
=3.1 acres/DU
Application of the nodel to the other soil types in R ngwood
results in recommended densities ranging from2.3 - 3.9 acres/DU,

as shown in Table | V-8.

TABLE | V- 8.

RECOMMENDED DEVELOPMENT DENSI TI ES | N Rl NGAOOD
W THOUT PUBLI C WATER AND SEWER.

Soil Type Devel opment Density (acres/DU)
Hi berni a 2.7
Net cong 3.5
Qisville 3.9
Par si ppany 2.3
Ponpt on 2.7
Preakness 2.3
Ri dgebury 2.3
Ri ver head 3.5
Rockaway 3.1
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12. Di scussi on

The nitrate dilution nodel results in mninmm]lot sizes
(2.3 - 3.9 acres/DU) that is close to, but sonmewhat |ess than,
the 3-5 acres/DU estinmate nentioned earlier (see Table IV-3).
The difference between the estimtes are of course based on the

varying assunptions underlying the particul ar nodel used.

The current formulation of the dilution nodel does not
i ncorporate nitrogen inputs fromprecipitation, lawn fertilizer
and animal excreta. Nor does it account for anbient |evels of
nitrogen that nay already exist in the ground water. These
background levels may result fromexisting septic tank effl uent
di scharges as well as fromnatural sources. The exclusion of
these factors suggests that the recomrended densities should be

decr eased.

On the other hand, however, the dilution nodel does not
account for nitrogen uptake by vegetation which is cut and may
be renoved fromthe site (grass clippings and | eaves, for
exanple). Also, residential areas surrounded by undevel oped
| ands woul d benefit by having additional water available for
dilution. These factors would suggest that the devel opnent

density could be increased.

Since all of the factors nmentioned in this section have not
been included in the nodel since they have not been quantified

at this time, it is presuned that they bal ance out in the over-
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all nitrogen accounting. It is recognized that this presunption
may not be entirely correct and nay be changed in the future,

but for the present it is considered to be reasonable.

The nitrate dilution nodel was nmeant to provide recomended
density levels based on soils and geology for those areas w thout
public water and sewer infrastructure at the nesoscale or town-
ship level of planning. It was not meant to provide onsite
| evel s of detail where factors such as requisite depth to bed-
rock and seasonal high water, slope, and percolation would
determ ne septic suitability on a lot by lot basis. The dilution
nodel is useful since it provides environnmental information
that can assist in the zoning process within a conmunity where

public water and sewer infrastructure do not exist.

F. Sewering |ssues

1. I nt roducti on

As of the summer of 1983, the sewering controversy still
continues. There are sone groups who would |ike tb see certain
parts of Ringwood tie into the proposed new plant in Wanaque.

O hers contend that sewers are unnecessary and that sone form
of onsite septic wastewater managenent district woul d be

preferable. Considering the inportance of wastewater disposal
in the zoning process, it would be helpful to provide a brief

history of R ngwood and the regional sewer plans.
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T 2. Brief History of R ngvood and Regi onal Sever Pl ans

April, 1969. R ngwood received a grant offer fromthe U S

Depart ment of Housing and U ban Devel opnent
(HUD) to construct a sewer collection system

In the Cupsaw Lake area.

Jan., 1974, Ri ngwood secured permanent bondi ng val ued at

$7,4 mllion for the collection systemsince it

did not receive grants for construction.

1975. A regional facilities plan which recomended a
sewage collection system for the Skyline Lake,
Er ski ne Lake and Cupsaw Lake areas of R ngwood
was prepared by Pandullo Chrisbacher and Asso-
} ciates for the Wanaque Vall ey Regi onal Sewerage
Authority (WRSA). The sewage flow from these
areas in R ngwod was to be conveyed to the
W/RSA pl ant on the Wanaque River in Wanaque
Borough. The report was deened deficient in
conplying with the PRM 77-8 reqﬁi rements which
was a newy enforced EPA policy on collection

system proj ects.

Dec., 1977. A Facilities Plan Supplenent Report was prepared

by Pandullo Quirk Associates (PQY in order to
conmply with the PRM 77-8 requirenents. The
report did not satisfy EPA requirenents for the

y followi ng reasons (NJDEP, 1981):
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-
'::) a. The tax maps should have been on a |arger
scal e.

b. The needs docunentation did not include the
type, number and |ocation of existing sub-
surface disposal systens which were mal -
functioning at the time the report was
prepar ed.

c. A cost-effective analysis was not perforned
on a block by block basis. This analysis should
have included discussion of potential utiliza-
tion of |low pressure grinder punp systens and
septic tank effluent punp systens where sewer

installation would have necessitated rock

Nourr?

excavati on.

1978. Ri ngwood citizens express a need for documentation
of septic tank failures and associated water

quality issues.

Dec, 1978. A commttee consisting of Ringwood Borough offi-

cials, NJDEP, and concerned citizens was formed
to resolve the sewer project issues. The com
mttee jointly selected Mal colm Pirnie Engineers

to prepare another study.

March, 1979. A conprehensive nail-in questionnaire regarding

septic system probl ens was prepared by Mal col m
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Pirnie on behalf of the R ngwood Borough Sewerage
Aut hority (RBSA). Although the questionnaire was
sent to all parts of R ngwood, the RBSA decided to
focus the evaluation of the questionnaires only on
the tax blocks within the |akes study area
(MalcolmPirnie, 1979). Partial results of the
survey for the remai nder of Ri ngwood are present ed

in a later part of this report.

Mal col mPirnie, Inc. (MPI) prepared a Suppl emrent a
Facilities Planning Study (MalcolmPirnie, 1979)

for the R ngwood Borough Sewerage Authority.

Al t hough the MPI study indicated that enough septic
systens are failing to warrant some type of cor-
rective action, the report did not provide sufficient
docunentation. Specifically, the MPI study was
deened to be inadequate for the follow ng reasons

(NJDEP, 1981):

a. Soilvtypes, the needs survey and additiona
field data should have been presented on tax
maps at a scale of 1" = 100'.

b. Al failing septic systens should have been
| ocated on the |arge-scale tax maps.

c. A block by block cost-effective analysis should
have been nade in those areas where the popu-

lation density is less than 10 persons/acre.
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Feb., 1980. Step 2 of the Ringwood Project was certified to

EPA by NJDEP.

Feb. 29, 1980. The U.S. EPA concluded that no significant

environnental inpact will result fromthe

proposed Ri ngwood project (U S. EPA, 1980).

April, 1980. A Step 2 grant was awarded to Ri ngwood to cover the

costs of previous work and to prepare specifica-

tions for the selected plan.

July, 1980. A Basis of Design Report was prepared by MPI for

the RBSA. The purpose of the report was to present
the data needed for detail ed engineering design of

N t he recomended sewer plan (MalcolmPirnie, 1980).

Sept;,‘1980. NJDEP received an application fromthe WRSA to

anend the existing Step 2 grant offer so as to
reduce the design capacity of the regional treat-

ment plant from2.5 M to 1.2 MGD

Oct., 1980. The Wanaque Borough Sewerage Authority was awarded

a Step 3 construction grant of nearly $1.57

mllion.

May 4, 1981. NJDEP concluded that the proposed R ngwood Project

cannot be accepted due to inadequate needs docunen-

tation and substantial public opposition. NIJDEP

| V-41



)

Robert M Hor don, Ph. D..

recomrends that EPA prepare an Environnental | npact

Statenment on the project (NJDEP, 1981). ,

May 14, 1981. Arthur A Hughson, R ngwood Health Oficer, states ~

inaletter to Edward Marcus, USEPA, that only I
of the 81 properties in Ringwod that were declared
irreparable during a 1979 survey by Malcolm Pirnie

were mal functioning in May 1981 (Hughson, 1981).

March, 1982. Roy Weston Engineers are selected by NJDEP, EPA,

and RBSA to perform an independent analysis of the
wast ewat er nmanagenent alternatives in R ngwood
(Lynch, 1982). The purpose of this |atest study
is to determne if there is a need for sewers,

and i1 f so, what would be the npbst cost-effective

system

August 6, 1982. Weston issued an InterimReport entitled
"Probl em Assessnment and Wast ewat er Nhnagerrent
Al ternatives" (Wston, 1982). Anong ot her
things, the prelimnary reconmendations included
sewering for portions of the lakes study area,

as foll ows:

a. Limted Service Area: 946 hones imediately

adj acent to the |akes would be sewered.
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b. Expanded Service Area: 1926 hones which

woul d i nclude areas where septic system
probl ens m ght develop in the future would
be sewered.

c. The remainder of the homes in the |akes
study area which were beyond the linited
and expanded service areas were not going
to be sewered and woul d therefore be
included in an onsite septic system

management program

Wnter, 1982-83. Defeasenent of bonds di scussed by RBSA

Feb. 10, 1983. Kenneth Wswal |l of Weston Engi neers presents

a sunmary of an evaluation of alternatives

to the Citizens Advisory Conmittee. In terns

of inplenmentability, Weston reconmends an

onsite septic systens managenent district

for the study area. |
Fuy—38—1983- Weston Engineers will prepare a final report

on their investigation to NJDEP by the late

sunmer of 1983. The report will enbody nost

of the recommendati ons contained in the

June 1982 InterimReport (Cistoli, 1983).
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3. Septic System Mail Survey

In order to determ ne the extent and distribution of septic

system probl ens within Ri ngwood, the Ri ngwood Borough Sewerage

Authority (RBSA) requested MalcolmPirnie to prepare a conpre-

hensi ve questionnaire in March 1979. This questionnaire was
originally mailed to all property owners in the three tax

di stricts surrounding Skyline, Erskine and Cupsaw Lakes.
Foll owm ng a public neeting on March 7, 1979, the mailing was
expanded to include the remai nder of the Borough. However, the
RBSA decided to focus the evaluation of the questionnaires only

on the tax blocks within the |akes study area.

A total of 3,758 questionnaires were sent out to all parts

of the Borough. The useful responses were as foll ows:

Nunber of Nunber of Usef ul
Questionnaires Usef ul Responses Responses as
Sent Qut Ret ur ned a % of Tota
Lakes study area
(tax bl ocks 700-
999) 3,241 1, 406 43
Remai nder of
Bor ough 517 178 21
Tot al 3,758 1,584 42

The maj or conclusions of the survey for the |akes study

area was as foll ows:
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a. About 27 percent of the respondents reported having
had sonme difficulty with their septic system
b. The percentage of septic problens around the |akes

was as foll ows:

Cupsaw. 32 percent
Er ski ne: 26
Skyl i ne: 25 "

c. Those honeowners experiencing septic system probl ens
tended to be on small lots with poor soils.
d. About 63 percent indicated that their septic system

was adequate for their future needs.

It would be useful to conpare the responses between the
| akes study area and the rest of Ringwod to see if there are
any differences. This conparison is presented bel ow for

sel ected questions in the survey.

Question No. 4. About how many years old is your present

home?
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Lakes Study Area Remai nder of Borough
Nunber Per cent Nunber Per cent
Less than 5 years: 102 8 27 16
5-9 years: 151 11 18 11 )
10 - 14 years: 281 21 19 11
15 - 19 years: 248 19 30 ' 18
20 years or ol der: 521 39 72 41
Don't know:. 30 2 _5 _3
Tot al 1, 333 100 171 - 100

Question No. 14a. About how often is your tank punped

out ?

Lakes Study Area Remai nder of Borough

Nunber Per cent Nunber Per cent
More than once a ,
year 17 2 5 6
Once a year 52 7 2 2
Every two years 134 18 14 17
3-5 vyears 287 39 30 36
6 years or nore 249 34 33 39
Tot al 739 100 84 100

| V- 46



v

ot

Questi on No.

15a.

wi th your

Yes
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15c.

i n what

Spri ng
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Not

Seasonal

Tot al
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Have you ever experienced difficulty

Lakes Study Area

Nunber Per cent
383 29
940 71

1, 323 100

Remai nder

Nunber

29
138
167

of Borough

Per cent

17
83

100

If the septic problens are seasonal

season(s) do they occur?

Lakes Study Area

Nunber Per cent
100 23
28 6
24 5
40 9
249 57
441 100
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Question No. 20e. Has your well ever appeared contam nated?

Lakes Study Area Remai nder of Borough

Nunmber Per cent Nunmber Per cent
Yes 18 4 8 | 6
No 467 _9% 127 94
Tot al 485 100 135 100

Question No. 21. Do you have local flooding on your

property as a result of heavy rains?

Lakes Study Area Remai nder of Borough

Nunber Per cent Nunber Per cent
Yes 290 22 28 16
No 1,048 78 148 84
Tot al 1, 338 100 176 100

In general, there does not appear to be any substantial
di fference between the responses of the |akes study area and
the remai nder of the borough, based on the sel ected questions
presented above. This result is not unexpected, inasmuch as
simlar geologic and soil properties prevail throughout the
borough. Perhaps the only difference shows up in Question

No. 15a, where a larger fraction of the residents in the |akes
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area reported septic difficulties as conpared with the renai nder
of the borough (29 versus 17 percent). This difference may be

attributed to smaller lots in the | akes study area.

4. \Weston Air Photo Survey

An aerial infrared photographic survey of eastern R ngwood
was made in March 1982 by one of Weston's sub-contractors. The
use of this technique facilitates detection of surface mal func-
tion of septic systens. Early spring is best for these surveys
as ground water |levels are generally highest and deci duous tree

cover is mnimal.

The aerial survey, in conjunction with field checks, vyielded
a total of 110 failures, of which 46 (or 42 percent) were con-
sidered overt failures (Wston, 1982). Wston also identified
another 11 failures during their household survey. Qut of the
total of 121 failures (110 + 11 = 121) detected during the
West on survey, 9 were repaired by August 1982. Thus, only about
3 percent of the 3,253 hones in the |akes study area experienced
sone formof septic failure. Note that this observation does
not include potential nitrate contam nation of well and potenti al
nutrient enrichment to the | akes by septic systens. These

del eterious effects are not detected by aerial photography.
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& Alternative Onsite Systens

1. | nt roducti on

A variety of alternative onsite system designs nmay be
consi dered when site constraints preclude the use of a standard
septic system It is beyond the scope of this report to go into
detai |l ed exam nation of the various systens; rather, the intent
is to provide a brief listing of selected designs that could be

enpl oyed.

Two very useful references in this matter are a report
prepared by Wswall, Dabagian and Wegmann (1982) for Sussex
County, and the EPA Design Manual for onsite wastewater treat-

ment systens (1980) .

2.  Mund ‘Syst ens

| nported sand can be used to construct an artificial soi
dept h when the depth of natural soil is less than the required
4 feet. As nuch as 2 feet of sand can be nounded over the
natural soil. Mund systens are not recomended when an
i nperneable limting zone (such as bedrock or an inperneable

soil layer) exists within 4 feet of the natural ground surface.

3. Artificial Drainage Systens

These systens intercept and divert groundwater away from

the disposal area. Curtain drains should be |ocated 10 - 15
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feet upslope of the drainfield and outlets nust be provided to

al l ow di scharge of the intercepted groundwater. Artificial

drai nage systens should not be enployed in poorly drained soils -
where the groundwater can cone within 2 feet of the ground

surf ace.

The Pai nted Forest and Bal d Eagl e devel opnents in R ngwood
have experienced septic failures wthin five years of‘construc-
tion even though curtain drains were enployed. The hones are
on 1/2-acre lots with clustering. A conbination of site

conditions and installation problens nay be responsible.

4. Denitrification Systens

W swal | Dabagi an and Wegnann (1982) refer to the 208 Plan
for Sussex County which notes that onsite systens appear to be
maj or contributors of nitrate pollution. Thus, denitrification
systens may be appropriate where groundwater contam nation is
a concern. These systens treat the effluent after the ammonia
has been converted to nitrate (i.e. the process of nitrifica-

tion).

Anaerobic filters are generally used in the denitrification
process. A carbon food source such as nethanol is added to the
systemin order to sustain the denitrifying bacteria. Design
and operation of these denitrification systens is obviously

nore conplicated than a conventional septic system
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A denitrification unit is being planned as part of a
package treatment plant for a 440-unit housi ng devel opnent
above Pinecliff Lake in West MIford. The treated and
denitrified effluent will then be discharged into the ground
Since the project has not yet been conpl eted, operational

data for the system are not avail abl e.

5. Aerobic Systens

An extended aeration (aerobic) systemrepresents a nodifi-
cation of the conventional anaerobic septic disposal system
Air is punped into an aeration tank where it is mxed with
wast ewat er. Oxygen-using (aerobic) bacteria grow, digest the

sewage and liquify nost of the solids. The liquid effluent is

.discharged to an absorption field where treatnment can continue.

An aerobic tank should produce a higher quality effluent
when it is properly functioning as conpared to a conventiona
septic system In particular, suspended solids should be
reduced. However, nmintenance is essential and energy is used

for the punp at the rate of about 2.5 - 10 kWh/day.

Nitrates still remain a problemw th extended aeration
systens. Indeed, nitrification may even be increased since

hydraulic and solids retention tines are high.
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6. Communal Syst ens

A cluster or conmunal systemneans that two or nore hones
are served by a conmon treatnment and di sposal nethod. The hones
could al so have onsite conventional septic or aerobic tanks with
the liquid effluent being piped to sone communal absorption
field. dusters of honmes could al so use other types df
alternative systens, such as nmounds, pressure sewers and sewage

treat nent | agoons.

One of the mmjor advantages in using comunal systens is
that the nost suitable soils on the site can be reserved for
effluent disposal. This frees up other portions of the site for
building lots. Thus, onsite disposal with cluster systens
i mplies wastewater treatnment beyond the confines of an individua
owner's property but within or very close to the confines of

t he subdi vi si on.

In addition to the purely technical details of these
systens, NIDEP is concerned about the managenent. Consequently,
approval is contingent on the verification that sone form of
organi zati on, such as a homeowner's association, MJA or a
sewerage authority, is either available or will be created so

as to assune responsibility for operation and mai nt enance.

7. Concl usion

Alternative designs for onsite wastewater disposal systens

may be properly enployed when site considerations render
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conventional septic disposal unsuitable. Mny of the designs
are nore costly than conventional systens and al so have
continuing operation and nmai ntenance expenses. The selection

of an alternate design depends upon detailed site investigation.
Finally, alternative systens may be used for hones on either

an individual or clustered basis.

H D scussion

Wast ewat er di sposal problens in the |akes portion of
eastern Ringwood have ranked anong the nost contentious in the
entire State. Existing dry sewers, snall package plants which
are operating at or above their design capacity, presuned
septic system failures and whether or not they are irrepairable,
hones on small, rocky lots on the shores of recreational |akes,
a preponderance of soils with severe limtations for septic
systenms, devel opnent densities in sone instances that could
lead to potential nitrate contam nation of wells, devel opnent
pressures for multi-famly housing, substantial public opposi-
tion to sewers in any form changing federal formulas for
rei mbursement —al |l of these factors and nore have been key

ingredients in the controversy over wastewater di sposal .

Two nore studies are nearing conpletion at this time -

the Weston study on wastewater nmanagenent alternatives and
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the Arthur Young study on the financial aspects of the Ri ngwood
Bor ough Sewerage Authority (RBSA). Anopng other things, the
Arthur Young study recommended defeasement of the RBSA bonds.

The Weston report will contain many of the recommendations that

were included in their June 1982 InterimReport (Gotoli, 1983).

It is difficult to discuss the outlook for sewers in
R ngwood prior to conpletion of the Weston report and subse-
quent commentary by NJDEP and the community. At this tine,
however, it is difficult to see how any |arge-scal e devel opnent
such as nulti-famly housing can occur in Ringwood until either
the sewering question is resolved or sonme type of alternative

(and expensive) onsite disposal systemis adopted. In the

| atter instance, each alternative design would have to be
considered on a case by case basis in order to evaluate its
efficacy in removing contam nants. In this context, it is
worthwhile to note that aerobic systenms by thenselves do not

renmove nitrates.
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V. STEEP SLOPE | SSUES | N RI NGAOCOD

A | nt r oducti on

H |l sides represent a particular kind of critical area. They

are not a renewable resource |ike ground water. Hillsides are
geol ogi cal features of the |andscape where the slope and soils
are in a balance with the vegetation, geology and precipitation.
Devel opnent on hillsides can affect the equilibriumof vegeta-
tion, geology, slope, soil, and precipitation in the follow ng

maj or ways (Thurow, Toner and Erley, 1975) :

1. Hillside devel opnent can result in the |loss of slope and
soil stability in addition to increased erosion. Vegeta-
tion renmoval deprives the soil of the stabilizing function
of roots. Loss of soil stability increases erosion and
t hereby degrades downstreamwater quality as a consequence

of siltation.

2. Runoff can be increased when hillsides are disturbed. The
natural drainage pattern can be changed which could result
in increased runoff and erosion. Renoval of vegetation
decreases the anmount of precipitation that can infiltrate
into the soil, thereby increasing runoff and decreasing

ground wat er recharge.
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3. The aesthetic resources of a conmunity can be destroyed by
hillside disturbances. Hills nmay mark a community's
boundaries in sloping areas. Hillside degradation in the
formof erosion and vegetation |oss nmay deprive a comunity

of its scenic vistas and distinctive setting.

B. Erosion
Erosion is a function of the degree of slope, soil type and
vegetative cover. The greater the degree of slope, the nore
vul nerable the hillside to erosion. The rate of erosion is

al so dependent upon slope length, but to a | esser extent.

Potenti al sedinent production is positively related to sl ope.

In a major study involving many experinental watersheds,

Musgrave (1947) found that the rate of erosion is proportiona

to the 1.35 power of land slope and to the 0.35 power of the

sl ope length. Another way of |ooking at this relationship

bet ween sedi ment production, slope and slope length is to conpare
two slopes of 5 and 10 percent. Doubling of the slope woul d
increase the erosion rate by 2.3 tinmes (or 230 percent), whereas
doubling the slope length would increase the erosion rate by

only 22 percent (Leopold, 1968).

Since a slope of 10 percent drops 10 vertical feet in a 100-foot
hori zontal, tenporary storage in the formof depressions in the
hillside which mght hold silt would be practically absent. For

sl opes in excess of 10 percent, snall depressions in the stream
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channel which could hold up sedinent as it noves downhill would
also tend to be absent. Thus, Leopold (1968) suggests that
construction activities on slopes steeper than 10 percent could

be inportant producers of sedinent.

In addition to vegetative cover renoval, the nechanical altera-
tion of slopes by grading or leveling can change the character

of the slope. For exanple, the degree of slope may be increased
whi ch would lead to an increase of erosion and nore easily eroded
soils or rocks may be unearthed. The inportant thing is that

any alteration of a slope can affect the equilibriumof a sl ope,
the negative effects of which could be propagated downstream

within the |arger watershed (Thurow, Toner and Erley, 1975).

In sum as a slope becones steeper, the velocity of the runoff
wat er increases which leads to an increase in the power of the
runof f water to detach particles fromthe soil mass and to
transport themfromthe area (Beasley, 1972). Specifically, if
you hold slope length constant, at say 300 feet, the doubling of
slope from6 to 12 percent nearly triples the soil-loss ratio

(from 1.09 to 3.07).

C. Hillside Drainage Patterns

The devel opment of a stable drainage systemis inportant in
stabilizing hillsides. The drainage pattern is relatively

stable on a vegetated, mature hillside. Earth novenent in
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the formof grading and |eveling of slopes forces the runoff
wat er to establish new channels. This devel opnent of a new
drai nage systemincreases erosion and the rate of runoff flow,

which could result in downstream siltation and fl ooding probl ens.

The increase in inpervious cover on a hillside is one of the
usual ways in which hillside drainage is changed by devel opnent.
Roads can cut across stream channels, and along w th parking

| ots and buil dings can increase runoff by decreasing the anount
of water permtted to infiltrate into the soil. Gound water
recharge is accordingly reduced by the amount of i npervious

cover permtted in the area.

D. Slope-Density Regul ations

Sl ope-density regul ations decrease permtted devel opnment densities
as slope increases. The environnental rationale for the regul a-
tion is sinple and has been stated before: the potential for

envi ronment al degradation increases as slope increases. Limting
devel opnent in accordance with the degree of slope directs

devel opnent to those portions of a comunity which have |esser
potential for environnmental danage while protecting the steeper

and nore environnentally sensitive |ands.

The maj or variations on the slope-density approach are as

follows (Thurow, Toner and Erley, 1975):
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Slope-lot size: mninumlot size increases with average

slope. This is the approach currently used by R ngwood.

Sl ope-natural area: the anount of land to be left in its

natural state increases w th sl ope.

Sl ope-dwel ling unit: the nunber of allowable dwelling units

decreases as sl ope increases.

Steep Slope Provisions in Gher New Jersey Minicipalities

Many communities in New Jersey are cognizant of the potenti al

problems that may result from construction activities on steep

sl opes. The purpose of this section, therefore, is to provide

sone exanples of how these conmunities regul ate devel opnents

on sl opes.

1

2.

Princeton Townshi p, Mercer County

a. Date of Adoption: August, 1979.
b. Sect. 10B:125.1.

"No devel oprent or inprovenents shall be permtted
on that portion of a lot having slopes of 25% or
higher for a single famly residential developnent
or slopes of 15% or higher for any other type of

| and devel opneni.... Slope calculation shall be
based on elevation intervals of H feet..."
(underlining added). T

Washi ngt on Townshi p, Mrris County

a. Date of Adoption: January, 1981.
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b.

Sect. 17-6.8a.

"The m nimum area required for a building lot in any
residential zone, except R-5, shall be increased in
areas with slopes !l5 percent or greater, but in no
event shall the mininum area be increased to nore
than 200,000 square feet. The increase shall be
determ ned by application of the formula below,..."
(underlining added):

Sl ope (Percent) Fact or
30 or greater 0
21-’29 0.2
15- 20 0.5

0-14 1.0

Sect. 17-6.8b

"The maxi mum nunber of dwelling units allowed on
any tract shall be conputed as foll ows:

(land with slopes of 30 percent or nore x 0) +
(land with slopes of 21 to 29 percent x 0.2) +

(land with slopes of 15 to 20 percent x 0.5)

+

(land with slopes of 0 to 14 percent x 1.0)

total land available for devel opnent."

Sect. 17-6. 8c.

"No devel opnent or inprovenents shall be permtted
on slopes of 30 percent or higher." (underlining
added) . -

Sect. 17-6. 8d.

\

"Sl opes shall be conputed...by calcul ati on between
two-foot contours.” (Underlining added).
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— 3. Bridgewater Township, Sonmerset County

a. Date of Adoption: Decenber, 1976.
b. Sect. 126-261. Purpose.

"It is the purpose of this Part Il to protect the
heal th, safety and wel fare of people and property
within...Bridgewater from inproper construction,
bui | di ng and devel opnment on steep slope and hill -
side areas..., and ...to reduce the peculiar

hazards which exist in hillside areas by reason of
erosion, siltation, flooding, soil slippage, surface
wat er runoff, pollution of potable water supplies
fromnonpoi nt sources, destruction of unique and
predom nant views, and it is a further purpose of
this Part Il to encourage appropriate planning,
design and devel opnent sites within hillside areas
whi ch preserve and maxi m ze the best use of the
natural terrain and maintain ridgelines and skylines
intact."

c. Sect. 126-266A(1).

"The...density of devel opnent shall be nodified

‘; in areas of slopes greater than _lf£ percent. The
nodi fication shall be determned by multiplying

the total land area in various slope categories

by the following factors:"™ (underlining added)
Sl opes (Percent) Fact or
30 or greater 0
20- 29 0.2
11-19 0.5
0- 10 1.0

d. Sect. 136-266A(1).

"Sl ope cal cul ations shall be based on elevation inter--
vals of 10 feet." (underlining added).
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f.

Sect. 126-266A(2).

"The maxi mum nunber of dwelling units allowed on any
tract shall be conputed as follows:"

(Land with 30 percent or nore slopes x 0) +
(Land with 20-29 percent or nore slopes x 0.2) +
(Land with 11-19 percent or nore slopes x 0.5) +
(Land with 0-10 percent or nore slopes) =

Total land avail able for devel opnent.

Sect. 126-266B

"No devel opnent or inprovenents shall be permtted on
sl opes of 2P. percent or higher." (underlining added).

Want age Townshi p, Sussex County

‘a. Date of Adoption: My, 1979.
b. Mnimmlot sizes shall be as foll ows:
Constrai nt Lot Sizes(acres)
Sl opes: 25 percent or nore 5
Sl opes: 15-24 percent, deep soils 3
Far Hlls Borough, Sonerset County
a. Date of Adoption: June, 1981
b. Art. 6.1

"Devel opnent in...those areas having slopes L5 per-
cent or greater increase the risk of...erosion both
on and off-site. Therefore, developnent in these
areas nmust be mnimzed and carefully regulated to

protect the public safety and welfare.” (underlining
added) .
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6.

Hi | | sborough Townshi p, Sonerset County

a. Date of Adoption: June, 1975

b. Art. 81-5K(6) . Critical inpact areas incl ude sl opes

greater than 12* percent. A devel oper nust prepare an
ElIS for any devel opment which includes critical inpact
areas. The EI'S nust include protective neasures and

procedures to mnimze dangers to these areas.

Jefferson Township, Mrris County

The Natural Resource Inventory for Jefferson Township (1977)
states that relatively low densities should prevail in areas
of steep slopes and that environnmentally sensitive areas
shoul d be set aside for open space. Anobng other things,
devel opnent potentials are reflected in the foll ow ng

three sl ope categories:

Sl ope (Percent) Devel opnent Potenti a

0-10 devel opabl e

10-15 devel opable with limtations
greater than 15 restrictive limted devel opnent

F. Calculation of Average Sl ope

The average slope of a parcel can be determned by the follow ng

formula (Thurow, Toner and Erley, 1975):

S = 0.0023 (1)L
A
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";;) where S = the average slope in percent

0. 0023 = conversion factor of square feet to acres

contour interval in feet

I
hi

>

conbi ned I ength of the contour lines in scale feet

A = the gross area in acres of the parcel or |ot

Thurow, Toner and Erley (1975) state that the contour interval

must be 10 feet or less in order for the equation to be accurate to
one percent. A contour interval of 20 feet, which is conmon on
nost USGS topographic nmaps of North Jersey at a scal e of

1" = 2,000, results in an error of 5 percent. Also, the

hori zontal map scale should be at least 1" = 200' which is a

much |arger scale than the standard USGS topographic maps.

Ny

Application of the fornula to three areas in R ngwod that are
or were owned by Countryside Properties, Inc. results in the

foll om ng average sl opes:

Aver age
Ar ea Cont our Hori zont al Sl ope
Locati on (acres) Interval (feet) Scal e (Percent)
Bl ock 752, 66 10 1" = 60’ 25.5
Lot 1
Bl ock 752, 67 10 1" = 100° 15.8
Lot 3
(Kensi ngton Wods)
Bl ock 877, 62.9 25* 1" = 100" 22.4
Lot 16

)

* only 25-foot contours were available for this area.
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It is interesting to note that the average slope for the
proposed townhouses in Block 752, Lot 1 (25.5 percent) is consi-

derably nore than the Kensington Wods devel opment (15.8 percent)

..vhich is further downsl ope. Although the two parcels are adjacent,

-

the property further up Skyline Drive is considerably steeper, as

m ght be expected.

Al t hough 5-foot contours were obviously avail able for Bl ock
877, Lot 16, the map that was nade available to the author had
only 25-foot contours delineated on the property in question. The
resulting 22.4 percent average slope for the parcel which adjoins
Skyline Drive and the Fieldstone Shopping Center is steeper than

Kensi ngt on Wods (15.8 percent).

Detai |l ed topographic maps of the 122-acre Margaret King Ave.
parcel owned by Countryside Properties, Inc. (Bl ock 508, Lot 2)
were not available to the author. Therefore, average slope using
the Thurow, Toner and Erley (1975) equation could not be obtained.
However, Kasler (1982) estimated that nearly 33 percent of the site

has sl opes in excess of 15 percent.

G« Concl usi ons

St eep sl opes represent one inportant formof critical area.
Nunmerous communities, both in New Jersey and other states, have
recogni zed that construction activities on hillsides can result
in severe erosion and runoff problems. As a consequence, many of

these communities have adopted sone form of slope-density regul ation
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41:) governi ng perm ssi bl e devel opnent densities on steep sl opes.

Ri ngwood' s sl ope-density ordinance is therefore quite typical in

this regard

rYs

Ri ngwood happens to be located in a portion of New Jersey
where steep slopes are the rule rather than the exception. This
nmeans that |arge portions of the borough are environnentally sen-
sitive and it is only reasonable to expect that the zoning reflect

this physical reality.

The two Countryside Property parcels adjoining Skyline Drive
(Block 752, Lot 1 and Block 877, Lot 16) have average sl opes of
25.5 and 22.4 percent, respectively. These values are higher than
‘ the 15.8 percent average slope calculated for the Kensington Wods
j) devel opnent (Block 752, Lot 3). It is considered reasonable,
therefore, to group the first two parcels in the steeply sloping

and therefore environnentally sensitive category.
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VT. TROUT WATERS | N RI NGWOCOD

A. | nt r oducti on

Al nost all of the nost productive waters in NeM/Jérsey for
trout are found in the northwestern portion of the state which
i ncl udes Ri ngwood. In 1979 the NJDEP Division of Fish, Gane and
Wldlife began a programto increase the recognition of these
trout waters by all |evels of governnent and to reconmend prograns
for their protection and restoration. Thus, one of the purposes of
this report is to summarize how existing NJDEP Surface Water Quality
St andards and draft NJDEP Stream Encroachnent Regul ations of April,

1982 affect trout waters.

On a national basis, the federal C ean Water Act provides a
basis for water pollution control activities. One of the goals of
the Act is the mai ntenance, wherever possible, of "water quality
whi ch provides for the protection and propagation of fish "
Simlar goals are included in New Jersey's Water Pollution Contro
Act (N.J.S.A 58 10A-1 et seer. ) and in the Water Quality Planning

Act (N J.S. A 58:11A-1 et seer. ).

Certain types of land and stream channels are viewed as being
particularly sensitive for water quality in New Jersey. Anthropo-
genic activities which may alter these areas and introduce pollutants
can negatively inmpact the viability of trout popul ations by degradi ng

habitat and water quality.
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Pol | ut ant sources include both point and nonpoint activities.

A wast ewat er di scharge froma sewage treatnent plant with a known
outfall would be classified as a point source. Nonpoint sources

einclude construction, onsite wastewater disposal, and stormwater
runoff. The major pollutants associated wi th nonpoi nt pollution

are sedi ment, nutrients, heat, mcrobial pollutant, and heavy

net al s.

One recogni zed nethod of avoi ding degradation of the aquatic
environnent is to protect the nost sensitive species within the
aquatic community, thereby presumably protecting the entire system
Trout require very high quality waters and are particularly sensi-

tive to changes in environnental conditions. Thus, if we base water
%

J qual ity and physical habitat reconmendations for trout waters on

trout requirenments, sufficient protection and preservation of aquatic

l[ife in these waters fromdegradation should result.

B. Cl assification of Trout Waters

In ternms of their ability to sustain trout, the waters of
New Jersey are defined in the NJDEP Surface Water Quality Standards
(NJ.AC 7:9-4.1 etseq.) as foll ows:

1. Trout Production: waters that are used by trout for

sSpawni ng or nursery purposes during their first sunmer
or which are considered to have high potential for such
purposes follow ng the correction of short-term environ-

nmental changes.
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2. Trout Maintenance: waters that support trout throughout

the year or which have high potential for such use fol | ow

ing the correction of short-termenvironnental changes. -
3. Nontrout: waters that are not suitable for trout because

of their physical, chem cal or biotic characteristics but

are suitable for many other fish species.

C. Recogni ti on i ;n‘ "I\"L]~DEP Pr ogr ans

NJDEP has recogni zed the inportance of naintaining and pro-
tecting trout waters by giving themspecial protection inits

Surface Water Quality Standards (N.J.A C 7:9-4.1 et _seg.) and in

) draft Stream Encroachment Regul ati ons.

Yoy

1. NJDEP Surf ace AV\a't‘er Qual ity Standards

The New Jersey Departnment of Health adopted the first

wat er guality standards for trout waters in 1964. The

New Jersey Department of Environnental Protection (NJDEP)
was established in 1970 and has always distingui shed

bet ween "trout production,” "trout maintenance," and
"nontrout" waters in its official surface water quality
standards. The current standards (N.J.A C 7:9-4.1 et seq.)
were adopted on March 3, 1981 pursuant to the authority of
the Water Pollution Control Act (N J.S. A 58 10A-1 et segqg.),
the Water Quality Planning Act (N J.S.A 58:11A-1 et seq.
and N.J.S. A 13:1'D1 et _seqg. ), and are the pertinent water
qual ity standards under section 303 (c) of the federal

Cl ean Water Act.
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The water quality standards include statenents of policy,
use classifications (FW1, FW2, etc.), and corresponding quality
criteria. The FW2 classification, which includes nost of New B
"Jersey's fresh surface waters, is divided into the follow ng three
categories:

a. FW2 Trout Production

b. FW2 Trout Mintenance

C. FW 2 Nont r out

The criteria for suspended solids, dissolved oxygen, tenper-

ature, and ammonia are nore stringent for trout waters than they

are for nontrout waters. In addition, the Surface Water Quality
Standards identifies trout production, trout mintenance, and non-
~
<
) trout waters upstream of trout production waters as "H gh Quality
Waters - Category One." This “antidegradation" policy states in
part:

". .. The uses of these high quality waters are so sensitive

to any change in chem cal or physical characteristics that

it is presuned that any mneasurable or cal cul abl e degradation
of the instreamcharacteristics will lead to eventual change
or harmto the uses in these surface waters. The existing

bi ol ogi cal, chem cal, or physical characteristics of High
Quality Waters - Category One which are critical to the main-
tenance of existing streamuses will be protected from any
measur abl e or cal cul able changes . . . "

As m ght be expected, variances fromthe antidegradation policy
are perm ssible. For exanple, water quality based effluent limta-
tions can be nodified for individual point discharges (N J.AC

X 7:9-5.6(a)15 and N.J.A C. 7:9-5.12) and waterway segnents can be

reclassified for less restrictive uses per N.J.A C. 7:9-5.13.

VI -4
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2. NJDEP Draft Stream Encroachnent Reqgul ati ons

NJDEP rel eased in April 1982 draft stream encr oachment regu-

|ations to inplenment the Flood Hazard Area Control Act (N J.S A
''58: 16A-50 et seg.). Speci al provisions for the protection of trout
streans are included in these draft regul ations.

The draft regulations attenpt to bal ance the protection of

trout waters with other elenents of public health, safety and

wel fare which may require stream encroachnent. The special pro-
visions for trout-associated streans in the draft regulations are
found mainly in sections 7:13-5.2(c) and 7:13-5.6, and are as
fol |l ows:

a. Provisions to discourage woodl and renoval along the stream

j;- and particularly along the shade-produci ng southerly bank;

b. Provisions to discourage the operation of construction
equi prent in the stream |

c. Provisions to discourage certain kinds of stream encroach-
ments during certain seasons;

d. Provisions to require that pools and riffles be included
in channelization projects if such features were present
bef ore channel i zati on.

D. Trout Waters in R ncrwood

Al nost the entire borough of R ngwood has either trout pro-

duction or trout maintenance waters. The only part of the borough
;ﬁ that has non-trout waters is the Skyline Lakes section south of

H gh Muntai n Brook.
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The trout-associated waters of Ringwood are as foll ows:

1. Trodf Producfion Wt er s

a. Burnt Meadow Brook (entire | ength)
b. West Brook (entire |ength)

c. Hi gh Mouwuntain Brook above Skyline Lakes

The Hi gh Mountain Brook is in the process of being reclassified
fromnontrout to trout production waters. The revised classification
pertains to the entire H gh Muuntain Brook watershed fromits source

downstreamto, but not including, Skyline Lakes.

2. Tr out Nﬁfntéﬁancémwﬁtérs

a. Wanague River (upstream of Wanague Reservoir)
b. Wanaque Reservoir
c. Ringwood Brook (entire Iength)

d. Sheppard Lake

3. Nont rout Waters

a. Skyline Lakes 4
b. Tributary to Meadow Brook (starting in the Painted

Forest area near Skyline Drive)

E. Discussion

Approxi mately one-half of the Countryside Property parce
(Block 752, Lot 1) drains into H gh Mountain Brook (trout production)
while the other half drains into a tributary to Meadow Brook (non-

trout). About the sane ratios hold for the Countryside Property

VI -6
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parcel (Block 877, Lot 16) near Gand Union, where one-half drains
into Hi gh Mountain Brook (trout production) and the other hal f

drains into Skyline Lakes (nontrout). All of the third Countryside "
ﬁroperty parcel south of Margaret King Avenue (Block 508, Lot 2)

drains into the Wanaque Reservoir (trout naintenance)..

Several inplications follow fromthese observations, as follows:
1. Any expansion of the Janes Drive sewage treatnent plant
woul d necessitate substantial upgrading of effluent quality.
This could nean tertiary treatnent (advanced waste treatnent)
which is very expensive. The determ nation of just how nuch
additional waste load can be put into H gh Muntain Brook

j% woul d of course rest wi t h NJDEP.

2. Potential stormwater runoff contani nation assuﬁes even
greater inportance when the receiving waters are classified
as trout mai ntenance or trout production. Nonpoint source
pol lutants fromstormwater runoff generally ihcrease as
devel opnment density increases, although it is recognized
that mitigative neasures can be instituted so as to reduce
anticipated | oads. These mtigative neasures are somewhat
nore difficult to enploy on steeply sloping |lands as they

are expensive and require nore |and.

3. Since H gh Muuntain Brook has been proposed for NJDEP for
reclassification as a trout production stream devel opnment
;} densities within the watershed have to be regulated so as
to conply with the antidegradation policies for H gh Quality

Waters - Category One.
VT-7
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,;;> VI1. ENVI RONMENTAL FACTORS AND ZONI NG AN OVERVI EW

Exam nation of a variety of major state docunents and
judicial decisions (Munt Laurel 11) clearly indicates that
environmental factors should play a role in the zoning process.
The reports stress the rel ationship between water quality, |and
use, and critical environnental areas. Therefore, the purpose of
this section is to provide an overvi ew of environnentél factors

and zoning in general.

1. Northeast New Jersey Water Quality Managenent Pl an

The Northeast New Jersey Water Quality Managenent Pl an
(hereinafter called the Plan) was prepared by NIJDEP in 1979,
J adopted by the State on Nhrch 12, 1980 and approved by EPA
Region 2 in April, 1980 (NJDEP, 1979) . The Pl an was prepared
under Sections 208 and 303(e) of the Federal Water Poll ution
Control Act Amendnents of 1972 and 1977.

The Plan is a vol um nous docunent, consisting- of 576 pages
of text, tables and figures. The protection and managenent of
environnmental ly sensitive areas is a mgjor conponent of the
Pl an. The docunent recognizes that certain |lands have a nore
direct relationship with water resources than other | ands.

These lands may have substantial devel opnent constraints because
of physical and hydrol ogical factors. Unrestricted devel opnent

of these lands can result in intensified water quality problens.

A Vil-1
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=4 I n short, NJDEP (1979) has identified several environnental
factors which should receive special attention in any |ocal

or regional |and use decision-making process.

A partial list of these environnental factors includes

the follow ng:

a. Wetlands: are those areas where the water table is
cl ose enough to the ground surface to normally support veget a-
tion which can exist under saturated soil conditions. Wetlands
provi de (NJDEP, 1979, p. |V-56):
"...natural flood control, recharge of aquifers,
natural purification of waters, stabilization of
stream flow, and habitats for a diversity of
terrestrial and aquatic wildlife. Wetlands act
"\ as sedinment and pollutant traps, and renove
J nutrients fromwater under certain conditions.”

Wetl ands in R ngwood have been delineated on a map

prepared by Kasler & Associates, at a scale of 1" = 1200".

b. Stream Corridors: are located along streans and form

buffers against water pollutants. Riparian vegetafion acts as

a filter for overland runoff entering a stream and al so nmintains
cool er water tenperatures by providing shade. Disturbance of

the vegetation along stream corridors can result in sedinenta-

tion from accel erated bank erosion.

Stream corridors should be left in their natural vegetated

condition as nuch as possible. Buffer strip widths of at
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| east 50 - 100 feet are recommended.

C. Headwat er Areas: are land areas which drain into

epheneral and intermttent streans. As defined by NJDEP
‘(1979), epheneral streans carry water only during and im
nedi ately following a period of rain. Intermttent streans
are defined by NJDEP (1979) as streans with a Q7-10 | ow fl ow
of less than 0.1 ft. 3 second (64,600 gpd).

A broader and less restrictive definition of headwater
areas is provided in the revised 3 ossary of Ceology (Bates &
Jackson, 1980) which sinply includes the upper part of a
drai nage basin. 1In the latter instance, all of R ngwood is

|ocated within a headwater area. Most of Ringwood drains into

Wanaque Reservoir while the southeastern section drains into

the Wanaque River and then the Passaic River which is used as

a source for public potable water supply. Thus, all of R ngwood

drai ns the upper portions of watersheds which are used by the

North Jersey District Water Supply Comm ssion and the Passaic

Val | ey Water Conmi ssion for public potable water supply purposes.
In any event, inproper devel opment in headwater areas can

result in substantial l|ocal and regional water quality inpacts.

For exanple, (NJDEP, 1979, p. [V-57):
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"At a local scale, developnent in headwater
areas can result in contam nated runoff
entering streans which have little or no
capacity to assimlate the polluted runoff.
The inpervious cover associated with devel op-
ment can result in increased runoff and
decreased ground water recharge, and thus,

a reduction in base flow. A reduction in
base flow effectively reduces stream assim
ilative capacity." '

"At a watershed scal e, downstream reaches
can be significantly degraded by the

cumul ative contribution of contam nated
headwat er streans. Good water quality
downstream is highly dependent on headwat er
areas supplying adequate amounts of unpol -
luted water."

d. Steep Slopes: refer to the vertical change in el eva-

tion per horizontal distance. Slopes of 12 percent or greater
are potentially unstable. Developnments on steep slopes can
result in accelerated erosion and sedi nentation, increased

runof f, and fl oodi ng.

Steep slope issues are discussed in greater detail in

anot her section of this report.

e. Whodlands; are forested areas generally l|arger than
20 contiguous acres, as defined by NJDEP (1979). Wodl ands
provi de environnental benefits as they retard runoff, mnimze
erosion, and filter out pollutants before they can reach
ground or surface waters. Wodlands are often associated with
ot her natural features of the |andscape, such as steep sl opes,

stream banks, and wet| ands.

Vil-4



Robert M. Hordon, Ph.D.

P77 2« State Devel opnent Guide Pl an

The revised State Devel opment Guide Plan (NJDCA, 1980) is
a generalized policy guide which recomends where future
devel opnent and conservation efforts in New Jersey should be
concentrated. The Quide Plan makes recommendations where grow h-
I nduci ng devel opnents, such as hi ghways and water and sewer

infrastructure should or should not be made.

The entire borough of R ngwood falls within the Conserva-
tion Area on the concept maps contained in the Cuide Plan.

Conservation areas neet the followng criteria:

a. low density devel opment with mnimal public water
and sewer infrastructure;
-J b. large areas of environnentally-sensitive |and proximate
to existing public holdings;
c. limted accessibility from popul ation and enpl oynent

centers by major road and rail facilities.

In essence, the concept of conservation areas- inplies the
recognition of the need to protect wetlands, steep sl opes,
stream corridors and other environmentally critical areas from

| mproper devel opnent.
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3. New Jersey Stormnater Quantity/Quality Managenent Manua

Stormavat er runoff from devel oped areas has been recogni zed
by many agencies as a major water quality problem Since a
| arge portion of the damage to stream beds and water quality
occurs in suburbani zing watersheds, it is considered nore
efficient and cost-effective to work on preventive neasures for
devel oping areas rather than rely on expensive renedial controls
after the damage is done. Consequently, a Stormwater Quantity/
Qual ity Managenent Manual (hereinafter called the Stormnater
Manual ) was prepared by the Del aware Vall ey Regi onal Pl anning

Conmi ssion for use by NJDEP (1981).

Many of the recommendati ons contained in the Stormater
j}c Manual pertained to |and use nmanagenment practices. These
practices included recommendations to plan growmh to protect
clean water and also to limt devel opment affecting sensitive
hydrol ogi c areas (water supply sources, wetl ands, woodl ands,
and stream buffer zones). The |and use nmanagenent practices

can be categorized as follows (NJDEP, 1981):

a. Establish regional and local growmh policies: this

inplies an evaluation of growh limts and popul ation shifts
bet ween devel opi ng areas which can result in better water
quality protection. Note that total pollutant |oads consist of

bot h poi nt and non-poi nt sources.
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-y b. Plan open space and rural land uses: providing for

anpl e open space and protection of rural |ands |eads to higher

| evel s of water quality protection.

c. Protect water supply watersheds: a variety of pollutants

contained in urban runoff (heavy netals, nutrients, and hydro-
carbons) can seriously degrade streans and reservoirs. Conven-
tional water supply treatnent processes does not conpletely
renove many of these pollutants and in certain cases nmay even
make things worse. For exanple, disinfecting with chlorine

may result in the creation of chlorinated hydrocarbons.

NJDEP (1981) recommends that nmajor growth be directed
away fromwater supply watersheds in order to insure proper

j >* prot ection.

d. Preserve wetlands: inproper devel opnent in upland

areas can result in large anmounts of nutrients and sedi nment
being transported to wetlands. Protection is needed to guard

agai nst potential eutrophication and siltation.

e. Preserve woodl ands: areas left in woods can reduce

the inpact of flooding and limt erosion and siltation. In
this context, cluster devel opnents may be beneficial since

smal l er amounts of |and are disturbed.
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f. Preserve stream buffer zones: the adverse inpacts of

urban devel opment can be mitigated by naintaining vegetated
corridors along the streanms. Where appropriate, adjacent areas

with steep slopes and woodl ands should be included in the buffer

zone.

4. Di scussion

Managenent of environnmentally sensitive lands requires a
conbi nation of local and state involvenment. Local involvenent

IS necessary inasmuch as land use regulation rests mainly with
the nunicipality. Furthernore, the Minicipal Land Use Law
requires municipalities to take environnental factors into

account in the preparation of master plans.

Know edge of environnental features in a nunicipality
along with socio-econonmic information facilitates effective
mast er pl anni ng. Envi ronnment al | y- based master pl anning can
identify areas where devel opnment coul d cause substantial water
gquality problens. On the other hand, areas could be identified
wher e devel opnent coul d occur because of nore favorable

envi ronmental conditi ons.

Ri ngwood occupies that part of New Jersey where environ-

mental | y-sensitive |lands (steep slopes, severe limtations
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)

—_ for onsite septic systems, etc.) predomnate. It is only
reasonabl e and good pl anning, therefore, that this environ-

mental information be included in the zoning process.

Moo
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