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APPENDIX B

FEMA Flood Discharge Table
And Flood Profiles
For Pascack Brook

United Water
Cross Section Location Map
And HEC-RAS Summary Tables



TABLE 9 - SUMMARY OF DISCHARGES - continued

FLOODING SOURCE DRAINAGE AREA PEAK DISCHARGES (cfs)
AND FJOCATION (sq. miles) 10-YEAR 50-YEAR 100-YEAR 500-YEAR

NORWOOD BROOK
At confluence with :
Oradell Reservoir 1.90 243/926" 406 499/2,002 753
Upstream of
CONRALIL bridge 1.60 215/858! 360 444/1,750' 671

OOST VAL BROOK
At confluence with
East Branch
Saddle River 3.63 * * 839 1,200

OVERPECK CREEK
At confluence with

Hackensack River 17.30 1,810 2,240 2,665 4,000
Upstream of confluence

of Teaneck Creek . 12.00 1,635 2,030 2,390 3,500
Upstream of confluence

of Flat Rock Brook 8.40 1,215 1,520 1,775 2,700
Upstream of confluence

of Tributary

to Overpeck Creek 5.70 760 1,090 1,200 1,600
Upstream of confluence

of Metzlers Creek 3.00 530 750 830 1,100

TRIBUTARY TO
OVERPECK CREEK
At confluence -
with Overpeck Creek 1.00 275 445 545 810

PASCACK BROOK

Downstream limit of Study ok 1,780 3,370 4,400 7,330
At USGS gage No. : '

01377500 (Westwood) 29.60 1,890 3,560 4,540 7,740
Confluence of Musquapsink

Brook ok 1,580 3,000 3,940 6,570
At Woodcliff Lake : ,

Reservoir Spillway 19.40 1,440 2,740 3,610 6,050
Upstream end of Woodcliff B

Lake ' *k 1,720 3,250 4,280 7,160
Approximately 1,800 feet

Upstream of Grand Avenue - *ok 1,730 3,270 4,320 7,250

*Data not available

**Drainage area unknown

'Discharge determined using Special Report No. 38/Discharge calculated considering interbasin
flow transfer
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TABLE 11 - SUMMARY OF ROUGHNESS COEFFICIENTS - continued

Stream

Hackensack River By-pass
Haunsmans Ditch
Henderson Brook

Herring Brook

Hillsdale Brook

Hirschfeld Brook

Hirschfeld Brook Tributary
Ho-Ho-Kus Brook
Ho-Ho-Kus Brook Tributary
Holdrum Brook

Jordan Brook

Kips Brook

Kroner's Brook

Laure] Brook

Losen Slofe

Mahwah River

Mannings Brook

Masonicus Brook

Metzlers Creek

Mill Brook

Muddy Creek -
Musquapsink Brook
Musquapsink Brook By-pass
Norwood Brook

Oost Val Brook

Overpeck Creek

Tributary to Overpeck Creek
Pascack Brook

Passaic River

Pleasant Brook

Pleasant Brook Tributary
Pine Brook

Ramapo River

Tributary 1 to Ramapo River
Tributary 2 to Ramapo River
Ramsey Brook

Reservoir Brook

Rivervale Brook

Saddle Brook

Saddle River

Sparkill Brook

Sparkill Creek

Sparrow Bush Brook

Sprout Brook

Stateline Brook

Channel "n" Overbank "n"
0.030 0.060
0.030 0.060

0.035-0.045 0.050-0.080

0.025-0.033 0.035-0.080
0.024-0.045 0.030-0.080
0.025 0.200
0.025 0.200
0.018-0.060 0.050-0.100
0.030-0.035 0.080-0.100
0.035-0.045 0.060-0.100
0.035-0.045 0.050-0.080
0.030 0.050-0.070
0.040 0.050-0.080
0.040 0.090
0.028 0.070-0.090
0.040 0.080
0.022-0.030 0.040-0.060
0.015-0.050 0.015-0.100
0.015-0.100 0.020-0.180
0.030-0.045 0.050-0.080
0.030-0.040 0.070-0.090
0.020-0.046 0.043-0.130
0.040 0.070
0.020-0.030 0.015-0.020
0.030-0.040 0.040-0.090
0.020-0.180 0.050-0.100
0.033 0.060-0.080
0.012-0.046 0.070_
0.035-0.045 0.050-0.080
0.030-0.045 0.060-0.070
0.015-0.060 0.015-0.070
0.040 0.070
0.035-0.100 0.060-0.500
0.025-0.060 0.040-0.100
0.030-0.080 0.080-0.200
0.035-0.045 0.060-0.100
0.040 0.070
0.030 0.075
0.035 0.060-0.100
0.018-0.045 0.015-0.140
0.030-0.050 0.030-0.050
0.030-0.050 0.030-0.050
0.036-0.070 0.060-0.080
0.030-0.050 0.020-0.120
0.045 0.080
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HACKENSACK RIVER BASIN, NEW YORK AND NEW JERSEY

PASCACK BROOX FLOOD CONTROL FEASIBILITY STUDY

STAGE TI

A. GLULRAL
This investigation was conducted in order to determine the
feasibility of fléoé protection ‘along Pascack Brook and its tri-~
butaries, Muddy Creek, Mill Brpok,.Bear Brook  and Echo Glen EBErook.
Pascack Brook is a major tributary of the Hackensack River,
It flows in a generally soufherly direction from its source in
Roc¢kland County. -The Brook enters New Jersey at HMont vale and
ends at its confluence with the Hackensack River in Harrington

Park at the upstream end of the Oxadell Reservoir

B. FLOCD DEMARCES

The study aresa consists of residential, commercial, indus-

trial andé public dewvslopment. Flood camage estimates ware based
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on a field surveyv conducted by uS;
of 1975. Tropical storm "Doria", which occurreé in August 1971,
‘was used as the reference flood. Total darnages at stage, which

b

occurred in the Pascack Brook_Basin within the study limits as

the August 1971 storm, are estimated at §2,4G00C,000C.

<&

a result o

.

The toéal‘éamages &+ stage which wou‘d result from-a flooé three
feet higher than "Decria" were estimated at $13,100,000.

Argas experiencing major flood damages in the basin as a
result of "Doria" include: the Westwood-Eillsdale area in the

lower reaches of Pascack Brook which sustained 51,100,000 in

-~ -



damages, the Village of Spring Valley near the upstream limit
of the study area which sustdined 5450,000 in cdamages, and
Pearl River along Muddy Creek which sustained $175,000 in
damages. Damages alénq Bear Brook and Mill Brook amounted to
$200,000 and $275,000, respectively. It was determined that
these damagas were insignificaﬁt to warrant further investi-
gation siﬁce the majorisy of the démage was the resul£ of a

bridge that collapsed and was subsequently replaced. All dam-

age estimates are based on January 1977 price levels.,

C. THE FLOOD PLAIN

The £lood plain is relatively steep in most reaches which
accounts for the very small increase in 1apd area and struc-
tures aZfected between "Doria” and the lOQ-year floocd; the 100~
year £locé ané the 200-~vear flood; and the 200-yesar flood and
the Standarsd P-oject Flood. - However, in the downsiresam reach
of Pascack Brook near Oradell Reservoir there is a significant
increase in.land area between the 200-year flood and the Sten-
dard Project Flood, but <werv little increase in structural
damage due to the limiteé development, There are a total.cf
1,600 acres pof lan& ané 1,200 structures ué to and includirng
--the limits of the Stanéafdlprojecﬁ Flood. Similar'data for
Doria, the l00~-year flood, andlthe 200~year flood, including

a flood plain map, are shown in Attachment 1.



D. HYDROLOGY

The hydrologic data was developed by the Corps of Engincers.
The major basis for thé analysis was the development of a pezk
diéchargc.versus-frequency curve using the Pearson Type III dis-
tributibn «ith log trarnsZormation of the Zlood peaks, at the

Pascack Brook at Westwood siream gage, located 2.3 miles ‘upstream

from the mouth, with 2 cérainage area of 29.6 sguare miles. Thers=
were 42 years of flood dataz and the developed statistical para-
meters were mean=2.903, standard deviaticon=0.269 with a skew co-
efficignt oz 0.25. The expectéd prdbability adjustment was made
‘in the computation.of the f£final freguency curve. The actuzl

unit hydrograph at the cgace was derived through anralysis of th

May 1%¢8§ £lood hydrographs using the EZC-I -

o N

Jb

August 1573 an
Flood Evérxocraph Optimization procedures, The unit hydrograonh

rexre translated to points above the-
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of hvéraulic similarity zlon

oints 0of concern,
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hydrograpns weze developed at the uopstrean
and the peak discharge wversus frecguency relations were devel-

oped by orosortioninc cn the basis of ths unit hvdrograph peaks.

-
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The final peak discharce versus freguency curves and summazy
are presented in Attachment 2. The Standaxd Project Flooé was
developed at a2ll locatisns by using an index rainfall of 10.5

inches and infiltratiorn losses of 0.1 inch per hour.



E. HYDRAULICS AND DESIGN CRITERIA

Baékwater computations were obtained with the aid of the
HEC-2 computer program developed by the Army Corps of Engineers
Hydroiogic Engingering Center. Cross sections wvere coded at =
regular intérvals and special attention was paid‘tq st:uctures;
such as bridges and dams, which may altcﬁ proZile character-
“istics. Flood marks wers obtained from public officials and
local residents living near the streams studied. These were

used to match the flood stages that existed during Hurricane

Doria in Auycust of 1971.-

The starting condition at the Oradell Reservoir for the

Doria flood was obtained from records of the Hackensack Water

“Company. A rating curve was developed for the Oradell Dam and

ns for the 100-~year, 200—yea£,_and

wd
s

0

.

used for starting cond

. At Pascack Brook's confluence

n

SPF backwater calculation

s studied, rating cuxves were devel-

ct
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points with the tributar
opeéd and computer runs were made using the peak of Pascack Brook

with the coincidental flow of its tributary, and the coinciden-

tal flow of Pascack with the peak of the tributary. In all

s - -

cases the worst condition was plotted on the profile.
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The rating curves and the f{low. lines for existing and im-~

aloncg
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proved conéitions for the various reaches investig
Pascack Brook anéd Muddy Creek are provided in Attachment 3. All
channel excavation alternates vwere designed with sides sloping
two Zeet hc:izonéal to one foot vertical and with a minimum of
twe foct of freeboard. Channels have sides and Dot:om‘con~

rth unless higyh velocities necessitate

V]

sigting of naturcl e

the use of rip-rap to wvrevent ervsion.



" Levee and wall schemes were designed with three feet of

freeboard with levees having a top width of eight feet and

- . 0 ,__———'_.—’_—_‘—'_———’—"—‘_—,
sides sloping 2-1/2 feet herizontal to one foot vertical. .
Reinforced concrete walls were utilized only when space
limitations prohibited the use of levees.

F. PLAlI FCRHULATION

Alternative flood control measures investigated included

non-structural plans, channel excavation, levees and flood walls,

combinations of both lavees and walls with channel excavation,

a diversion pipe along Muddy Creek and the removal of Woodcliif

— e ———

. Lake Dam. Pascack Brook was divided into five (S)_reaches andé

/_,_—._.—-—-.—-""_"M .
Muddy Creek was divided into three (3) reaches as indicated on

Attachment 4. After inspecting the site and completing and
evaluating the damage survey, ‘it was determineé that flooding
along Kill Erook, Bear 3rook, and Echo Glen Erook was nbt severe
enough toc justify a Fede:ai interest in providing flood contrcl
‘measures. The banks along these tributaries are high and :hp

tizl economic evaluasicn

[

channel bottoms are very steep; An in
indicated that non-structurzl flood protec:ion.for all reachss
along Pascack Brook and Muddy Creek were justified. However,
an.alternative of this nzture would be highly impragtical anc
socially unacceptablé in'a developed urban setting such as the
communities to be protected in the study area. Structural prﬁ—
tection for Reaches 1, 3 and 4 along Pascack Brook and>Réeches
} and 3 along Muddy Creck were climinated frem further con-

sideration because the estimcted costs of flcod preotection

would provide a highly unfavorable £/C Ratio.



Low Level flood control measures, such as minor clearing
aﬁd snagging, were investigated. It was determined that such
measures would 6nly prctcct_against flooding from frcquent
storms, when dahagcs are lightest ox non-existent. BDenefit ts
would be correzspondinecly low, yielding extremely unfavorakle

» Bencfit/Cost Patios.

Schematic layouts of the St'UCuh” 1l alternatives invest

gated ané data concerning non-structural alternatives are

included in A+ttachment S.

G. RERL ESTATE
L3

Preliminary real estate costs were astimated by contactingc

area to cater-

R

real estate agencies in the study and adjeinin
‘mine the cost of similar property on the market for sale and to

property sale transactions in the vicinity., The

[

tt

review »ecen

s as incicated below are considered rea

(0

< -
stimat

i

real estate
istic baseé on the location anéd type of property recuired.
- l. Perm=nent Easement -~ S20,000/acré'
2. Temécragy Easement - $ 2,000/acre

H. DESCRIPTION RND FIRST COST OF SCHEMES FURTHER CONSIDERED

1. Reach 2 of Pascack Brook begins a= Woocdcliff Lake Dam

*d

and "ows th::u-h Westwood .ané Hillsdale ending a% Cedar Lane.

Damages sustained from past floods were primarily residential

and commercizal with the area encompassing Lvons Avenue and the

-— u

- o

area surrounding Broadway, Eil lsdale Avenue and Yeler Way, the

most .severely damaged,



The loo—year design cﬁannal improvement for this reaég
wonld consist of dropping the existing étream invert four to
five feet and providing a channél top width r;néing from 70 to
90 feet. 1In order to accommodate the larger channel, five
bridges would have to be replaced including Brookside Avenue,

— T
Broadway, Paterson Street, Hillsdale Avenue and Erie Lackawanna

Railroad; Channel excavation would begin dbwnstream from Celdar
lane and end at the Woodcliff Lake Dam. This plan would have
total first cost of $5,833,000. The épo-year éesign channel
excavation woulé have the same invert as the 1l00-year degign;'
the only diifexence béing the channel top width would'Qéry Zrom
90 to 110 feet. The Egirview Avenue Bridge would be replaces
in addition to the five bridges mentioned for the l00-vear
channel excavation. The total first cost for'tﬁis blan would
be $7,040,000.

The 100-vear wall and levee ihprovement would provide
protection with walls up to nine feet in height ané levees up
to ten feet in height. Interior drainage requires the use o:
pumping stations to accommodate runoff from 426 acres behind

the proposed siructures. The first cost for this plan is

estimated to be §$8,890,000.

2, Reach 5 of Pascack Brook begins at Lake Suzanne and
flows through Spring Valley down to Lawrénce‘Street. Past

floods have caused mostly residential damages. Properties



adjacent to Pascack Brook from Lake Suzanne down to the KNew
Jersey and New York Railroad and the area surrounding Memorial
Park havg heen damaged severely in ;he past from flooding.
Channel'improvement for this reach would lower the cxisting
stream invert four to five feet from Dutch Lane to Main Stroct

.

and fror Onderdonk's Pond to the spillway at Lake Suzanne. The

top widzh would average fifty feet in the downstream area and
forty fset in the upstream section meking it necessary to re-
place eicht (8) bridges. The total £irst cost fcr a 100-vear

design channel improvement would be §3,732,000.

The 100-year wall and levee plan consists of reinforced

concretz walls up to eight feet high and levees up to ten feet

oy

high. he majority of interior drainage would be pumped, the
only pcssible exception is the.utilization o0%Z a ponding area

v)

M

at Memcrizl Park., The Zirst cost Zor this sliernate is

$8,637,200.

3. Reach 2 of Muédy Cr-eek is the final arez within the

o))

study limits having sufficient damages to warrant further
investization. It begins at the.crossing of Route 304, flows
th;éugh Pearl River ané enés at the'New‘Qork—New Jersey State
line. (amages érg restricted to areas immediitely-"adjacent
to Mudéy Creek and are mostly commercial.

i'pipe diversion would divert water under a storm £low

into a 72" x 113" elliptical reinfcrced concrete pipe at the

interseztion of Muddy Creek and Route 304. The pipe wouléd he
g .



placed adjacent to Route 304 and would discharge back into
Muddy Creek downstream of the damage areas. It Qould have a
capacity of 460 cfs and for a l00-year storm would reduce the
channel flow to an allowable amount. The total first cost
would be $1,257,000.

The 100-year channel improvement for Reach 2 of Muddy
Creek would consist of lowéring the e#isfing invert by three
to four feet and widening a channel to a top width of 36 to l
40 feet. It would be necessary to replace four (4) bridges, '
incluéing Washingtoﬂ Avenrue, West Central Avenue; Jefferson

"Avenue and a private road. The total first cost would bhe

-
v

$1,333,000.

Detailed estimates of first costs for the alternatives
previously discussed fo;.Reacﬁes 2 and 5 along Pascack Brook
and 2 alonc Mudédy Creek are presented in Ritachment 6. 211
estimates wvere prepared using January 1977 price levels, 25%
for contingencies, 15% for eﬁg%geering ané dasign ané 10% for
supervision and administratioﬁ. Composite maps showing typical
channel, and levee and wall plans for Pascack Brook and Muddy
Creek are presented in Attachment 7. |

I. ECONOMICS -

The economics pertinent to the alternatives investicgated

are discussed in the following paragrachs.



1. Annual Damages. The average annual damaées‘wére devel-
oped based on the Frequency Curves in Attachment 2, the Rating
Curves in Attachment 3, and the Stage-Damage Curves in Attach-
ment 8. The annual damages under both existing and imﬁroved
conditions were calculateéd by computer.

The average annual damage program used was develbped by
the Armv Corps of Bngineeré Hydroléogic Engineering Center..
Basically, the computer prog-am inputs three curves;'thé stage-
damage‘curve, the stage-discharge curve, and the éischarge~

frequency curve. It combinés these curves to develop a
.frequeney—éamage cu&ve, and then integrates this to fépd the
average annual damages. This calculation was done for each
bank of each reach for existing conéitions and fqr each
schéme of imp:ovément investigated. .
mhe .study area was brcken up into five - (5) reaches zlonc
Pascack Brook and tb:ee (3) reaches along Mudéy Creek. Each
reach wvas further brokenvdown by left and right banks. The
average annual damages zlong Pascack Brook ané Muddy Creek are
presented on the cémpute: print-out sheets included as Attach-
ment 2. ‘ .

2. Annual Benefius. The average annual benefits that
would accrue as a result of provi&ing flood protection alcng
Pascack Brook and Mudéy Creak in the reaches selected for fur-

ther investication are discussed in the following paragraphs.

10



" a. Flood Reduction Benefits. Flood reduction benefits

werc separated into the categories of residential, commercial,
industrial, and public and include physical damages to lands and
structurai development, the loss of business income, wages, and
salaries, the inconvenience of traffic delays, and the costs
for emergency operations, clean-@p, and restoration. Benerit
as a result of reduced flobd‘danages under existing conditicns
were developed by computer and projecﬁed for future conditions
of development, allowfng for growth in residen;ial contents by

using an affluence factor. The affluence factor, the benefits

under existing conditions for each alternative, and benefits

,

under future conditions for each alternative are presented in

Attachment 10.

.

nt of Bridses. The various alzsr-

1]
[C)

b. Advancs Rebdlac

natives in?estigateé would requirs the raconstruction of carzzin
bridges in the -study area. Since the replacement of these
structures as a project cost is actually extending the life 512
these structures with & reduction of annual maintenance costs,

the net reduction is considered z benefit. Attachaent 11 sioys

2,

benefits atiributed to the advanceq‘:eplacemen: of bridges czl-
culated for the Bogert Mill Road Bridge for the 100-year channel
excavation alternative along Pascack Brook. This calculatisn

is typical aﬁd was vsed to determine the advanced feplacemc:

benefits for other bridges which would be replaced under the

various other alternatives as indicated in the tadle in Attach-

ment 11.

11
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c. Unemployment Benefits. The State of New York

reported in its’ publication, "Employment Trends", dated August
1877 that in all areas of the State unemployment was egual ‘to
or greater than 6 percent in June of 1977 and that the con-
struction industrv was sluaggish. In addition, the State of
New Jersey reported in its publication, "Economic Indicator', -
dated 30 June 1977 that all areas of New Jersey had unemploy-
nent rates equal'to or greater than 6.9 percent in May éf 19877

and that construction employment was in a depressed period.

On this basis, unemployment benefits are included because of

-

the hick rates of unemployment in the area and the availabilisy

of constructior labor. Unemplovment benefits, which would re-
sult from the construction of .the various f£lood control alter-
natives, Qere determined in acecordance with current guideiineé
ané are presentad in Attachment 12,

3. ‘'Annual Costs. Annual costs were based on a 6-3/8%
interest rate and a 100~yeér amortization peribd. Iﬁ Was
considered tha: cornstruction of ei;ﬁer alternative coulé be

conpleted within two years and therefore interest cduring

1
)

@)

[

construction was not included in the annual costs. Operation

o

and maintenance and major replacement costs were agled to the

annualized capital costs.

All estimetes are based on January 1977 price levels.

.

Detailed breakdowns of annual costs for the alternative 'plans

are presented in Attachment 13.

12
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4. Benefit-Cost Ratio. The benefit-cost ratios for all
alternatives considered are presented in Attachment 14,

J. ENVIRONMENTAL

: The environmental concerns reélative to the flood control

.

measures investigated in this study are discussed in detail

in Attachment 15.

K. PUBLIC INVOLVEMENT

An initial public meeting was held in Westwood, New Jersey
on 30 April 1975 at wﬁich time local interests were given the
opportgnity to expfess their conéerns and to identify water
resource pxoblems in the entire Hackensack River Basié, The
input obtzined £from this meeting aided in the preparation of
the Plan of Siudy and icentified communities alonc Pascack
Brook and tributaries as having the worsé'flood‘problem in the
Hackensack River Basin. Therefore study efforts were concen-
trated in the Pascack Brook Basin. ther informal meetings -
'are planned witﬁ tﬁe flood problem communities in the basin to
review the alternatives considered in Stage 1T investiéation

rior to eccnducting the Formulation Stage Public Meeting.

L. COORDIMATION

Federal, Statite and local governments as well as:interested
groups and organizations were advised of this study's initia-
ﬁion ané were recuested to furnish the Corps with-any available
data which would assist in conducting this investigation.

Prior to holding a Plan Formulation Public Meeting, the flood

13



control meésures vhich were investigated during thfSAStage
Il study will be coordinated with local officials of the
various £lood problem communities, Féasible alternatives
consicdered have been forwardea to the U.S5. Department of
Interior, Fish gnd nlld’LFe Service for their review and
and their input in the form of planning aid letters. The
purpose of these- 1etters is to prou;ce datz which will

make the alternaMLVes accentable from a Fish and WlldllLe

standpoint, -

M. CGNCLUSI“h AND RECOMMENDATIOHN

' Based on the flnalngs of this Stage 'II report, it has
been determined that there is a Federal interest to provide
Flood control measures along Pascack Brook in the Hackensack
River Gasin at Westwood and Hi{llsdale, New Jersey. The.
feasible alternative, consisting of channel excavation,
would provide £lood protection against 2 160-year storm and
would reduce flood damages that would result from storms
greater than the 100-year deslgn £lood, The first cost

of this altegnative iz $5,883,000 2nd the annual cost is

$378,000. The annual benefits are $394,000 which provide .

a benefit-cost ratio of 1.04. On this basis, it is
recommended that a Stage III inVestiéation be initiated
to further study the flooé problem and to develop f£lood

control measures in more detail.

e

Dl
SR /I"Hl/]

CLARK R. BEIN
Coloncl, Corps of Cngincers
District Cngincer
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APPENDIX D

ENGINEERING DATA
FOR
WOODCLIFF LAKE RESERVOIR
AND
ORADELL RESERVOIR



woodchm Lake Lam

Spillway Gates:
Gate Control:
Standby Power;

Outlet Pipe:
Outlet Control: ‘

Sy

United Water New Jersey OPERATIONS AND MAINTENANCE MANUAL
United Water New Jersey
Woodcliff Lake Dam
)
Engineering Data
Stream: Pascack Brook, a tributary of the Hackensack River
Drainage Area for Dam: 19.4 square miles
Maximum Flood at Dam: 7,000 cfs, (4,500 MGD+) September 16, 1999
Spillway Design Flood: 13,760 cfs, SDF
Year of Dam Construction : 1903, modified 1984
Dam Type: Earth Embankment, with Concrete Spillway and Stiling Basin -
Length of Dam: 1500 feet
Top Width of Dam: 24 feet
Side Slopes: 2 on 1 Upstream, 2-1/2 on 1 Downstream
Core Wall: Concrete, on sheet piling
Elevations: 100.00 Top of Dam, .
95.00 Top of Bascule Gates,  Kitnter Made Sep|—> APF 30
89.00 Spillway Crest, 46’0 ' 3
65.00 Centerline of 24" Outlet Pipe o|0 30*&9 set fo
£l 4(.0
) Reservoir Capacity: 2,673 Acre-feet at Elevation 95.00 .5 & over %OJCS
' Reservoir Area: 173 Acres at Elevation 95.00

Two, each 85 ft, long and 6 ft. high
Automatic, oil-operated, computerized
Diesel-driven Generator

24" Stainless Steel, in 48" Carrier Pipe
Two 24" Ball Valves (Centerline Elev. 63.851)

Buck, Seifert & Jost, Inc.
Updated December 2005



yvoodachn Lake Dam

e

Updated December 2005

United Water New Jersey OPERATIONS AND MAINTENANCE MANUAL
Figure No. 3
Woodcliff Lake Dam
Reservoir Storage
Water Reservoir Reservoir Water Reservoir Reservoir
Surface | Storage Storage Surface Storage Storage
Elev. Volume Volume Elev. Volume Volume
(Ft.) (MG) (Acre-F?) Ft.) (MG) {Acre-Ft)
67.87 2.1 6.6 90 600.8 1,843.7
68 2.1 6.4 90.5 626.5 1,022.7
68.5 2.3 7.0 91 652.6 2,002.8
69 3.1 9.5 g1.5 679.0 2,083.8
69.5 4.5 13.8 92 705.8 2,165.9
70 6.6 20.1 92.5 732.8 2,248.8
70.5 9.2 28.3 93 760.0 2,332.5
71 12.5 38.5 93.5 787.5 2,416.9
71.5 16.5 50.6 94 8156.3 2,501.9
72 211 64.7 94.5 843.2 2,587.6
72.5 26.3 80.8 95 871.2 2,673.7 |
73 32.2 98.9 85.5 899.5 2,760.3
73.5 38.8 119.0 96 927.8 2,847.2
74 46.0 141.1 96.5 956.2 2,934.4
74.5 53.8 165.2 97 984.7 3,021.8
75 62.4 191.4 97.5 1,013.2 3,109.3
75.5 71.5 219.5 98 1,041.7 3,196.8
76 81.4 249.7 98.5 1,070.2 3,284.2
76.5 91.9 281.9 99 1,098.6 3,371.5
77 103.0 316.1 99.5 1,127.0 3,458.5,
77.5 114.8 352.3 100 1,155.2 3,545.2
78 127.2 380.5 100.5 1,183.3 3,631.4
78.5 140.3 430.6 101 1,211.2 3,717.0
79 154.0 472.7 101.5 1,238.9 3,802.0
79.5 168.4 516.8 102 1,266.4 3,886.3
80 183.4 562.8 102.5 1,293.5 3,969.7
80.5 199.0 610.7 103 1,320.4 4,052.1
81 215.2 660.5 103.56 1,346.9 ' 41335
- 81.5 232.1 712.1 104 1,373.0 4,213.7
82 249.5 765.6 104.5 1,398.7 4,292.6
82.5 267.5 820.9 105 1,424.0 4,370.0
83 286.1 878.0 105.5 1,448.8 4,446.0
83.5 305.3 936.9 106 1,473.0 4,520.4
84 325.0 997 .4 108.5 1,496.6 4,692.9
84.5 345.3 1,069.7 107 1,5619.7 . 4,663.6
85 3686.1 1,123.6 107.5 1,542.0 4,732.3
85.5 387.5 1,189.1 108 1,663.7 4,798.9
86 409.3 1,256.2 108.5 1,684.7 4,863.2
86.5 431.7 1,324.8 109 1,604.9 4,925.1
87 454.5 1,394.8 109.5 1,624.2 4,984.5
87.5 477.8 1,466.4 110 1,642.7 5,041.3
88 501.6 1,639.3
88.5 525.8 1,613.5
89 550.4 1,689.0
89.5 575.4 1,765.8
Buck, Seifert & Jost, Inc. 8




Woodcliff Lake Dam
United Water New Jersey OPERATIONS AND MAINTENANCE MANUAL

i2 13 14 15 16 17

y 1
Automatic Operation |

10 11

Discharge in Thousands of CFS

(o))
o
N~
Je)
o)
<t
™
o\
—
: o
9
la))
»
(1) — uopeAs|g BoBUNG JoTeAN
Curves indicate flow over both gates, for different sustained gate
crest elevations, or Automatic Operation of the gates. Figure No. 2A
See Note on Figure No. 2B for discharge formula used. Woodcliff Lake Dam
GCE = Gate Crest Elevation Bascule Gate Discharge Rating Curve

Buck, Seifert & Jost, Inc. 6
December 2003



Woodcliff Lake Dam

OPERATIONS AND MAINTENANCE MANUAL

v UnitedvWater New Jersey
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_ Figuré No. 2B
Woodcliff Lake Dam

Bascule Gate Discharge Rating Curve

Curves indicate flow over both gates, for different sustained gate

crest elevations, or Automatic Operation of the gates.

GCE = Gate Crest Elevation
Buck, Seifert & Jost, Inc.
December 2003
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United Water New Jersey
Oradell Reservoir Dam

Engineering Data

Stream: Hackensack River
Drainage Area for Dam: 112 square miles +/-
Maximum Flood at Dam: 8,000 cfs, {5,000 MGD+/-) September 17, 1099 Refer to following
Spillway Design Flood: 22,500 cfs, SDF for Peak Stream
Flow at USGS New
Milford
Year of Dam Construction : 1923, modified 1965
Dam Type: Reverse Ambursen, with Concrete Spillway and Sluiceway
Length of Dam: 402 feet
Top Width of Dam: Varies
Side Slopes: N/A
Core Wall: Concrete envelope on piles and sheet piling with earth fil
Elevations: 25.7 Top of Sluiceway Operating Slab
23.16 Spillway Crest,
7.16 Toe of Dam
2.67 Sluice Gate(s) Invert
Reservoir Capacity: 10,740 Acre-feet at Elevation 23.16
Reservoir Area: 796 Acres at Elevation 23.16
Outlet Pipe: Sluice Gates (7 gates)
Outlet Control: Sluice Gates Operators
Sluiceway Gates: Seven Sluice Gates, each seven (7') feet wide by nine (9') feet high
Gate Control: All gates — motor-operated, locally and at SCADA
Standby Power: All gates — Emergency stand-by Generator located in Storage Building

and Local Control Station (LCS)

Buck, Seifert & Jost, Inc. 5
Updated December 2005
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Oradell Reservoir Dam
United Water New Jersey OPERATIONS AND MAINTENANCE MANUAL
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See Note on Figure No. 2B for Total Figure No. 2A

) ) Oradell Reservoir Dam
Discharge Computation . : .
g P Spillway Discharge Rating Curve
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spillway discharge + sluice gate discharge*

Total discharge

*Computed sluice gate discharge shown in graph is maximum

Figure No. 2B

Oradell Reservoir Dam

Sluice Gate Discharge Rating Curve

possible with tail water elev. 7+. For sluice gate discharge at

other tail water elevations see formula next to graph.

Buck, Seifert & Jost, Inc.
Updated December 2009



Oradell Reservoir Dam
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United Water New Jersey OPERATIONS AND MAINTENANCE MANUAL
Figure No. 3
Oradell Reservoir Dam
Reservoir Storage
Water Reservoir Reservoir Water Reservoir Reservoir
Surface Storage Storage Surface | Storage Storage
Elev. Volume Volume Elev. Volume Volume
Ft.) (MG) (Acre-Ft) (Ft) (MG) (Acre-Ft)
4.3 0 0.0 23.5 3,601 11,049.6
5 52 160.1 24 3,742 11,483.4
5.5 95 292.9 24.5 3,887 11,929.9
6 143 440.0 25 4,038 12,390.6
6.5 196 600.7 25.5 4,193 12,866.6
7 252 774.6 26 4,353 13,359.4
7.5 313 960.9 26.5 4,520 13,870.7
8 378 1,159.3 27 4,693 14,402.0
8.5 446